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1. Name and address of Licensee 2. Date of wspection
Muclear Consultants Corporstiom July 26-28, 1965
Box 6172 Lambert Pield . L = -
St. Louls, Missouri 63145 3 Type of inspection  Rginspection j
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24-4206-1 10-8-%8 10-31-60 Reinspection #7
Amendnent 16 7-23-65% 10-31-66

(amended in entirety)

(:—_Im;‘.m_m—ﬁ-:-;h;\;s Eund items uf-né;n.umphmu)
The only items of noncompliance observed or otherwise noted are as follows:

mm%m - “Exposure of individuals to radiation in reetricted areas.’ ‘.
a) in that an individual wae allowed to exceed exposure limits ae specified .
for the hands and forearms during the 2nd quarter of 1965. (See paragrgbh
61 for details.) k ¥
A

(5)(1) = in that one individual in tha 3rd and 4th quarters of 1964 and ifour
individuals in the let and 2nd quarters of 1965 were allowed to exceed
3 rems of whole body exposure. (See paragraph 58 of details.)

* Iiumll
g; in that surveys and/or evaluations were inadequate to prevent individuals
from receiving whole body and extremity exposures in excess of the limits
specified in 10 CFR 20,101, (See paragraph 66 for details.)

(b) in that surveys of airborne radicactive materisl in restricted areas were
inedequate to determine the concentrations to which individuals were
exposed, as limited by 10 CFR 20.103. (See psragraph 69 for details.)

(continued)

7. Date of last previous inspection

8. Is "Company Confideatial” information contaned in this report?  Yes [ No [3
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6. JLpspection findiogs (and items of noncomplignce), Continued
O CFR 20 = "Reports of overexposures"”

[ 2)) ip that reports were not made to the Commission reporting

J the expesure of an (ndividual te whole body radiation in
axcess of the limicts specified in 10 CFR 20,101 during the

l 3rd and 4th quarters of 1964, (See paragraph 58 for details.)

\ ( (b) in that reporis were not furnished to so individual who
received whole body exposure in excese of the limits
spacified in 10 CPR 20.101 during the 3rd and 4th quarters
of 1964, (See paragraph 58 for details.)

Lisgnse Condition 15 - "Referenced statements, represeniations and procedures’
io that experiments were not conducted te determine the
collection efficiency of filters used for sampling of air-
borne readicective meterials s stated in a letter from W
R. Konnekar dated Decembar 14, 1964, referenced in thise
license cJondition (See paragraph 68 for details.)
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REIALLE

10,

1.

This was reinspection #7 ani was conducted on an "nounced baeis om July 26
through 28, 1965 with the !icensse being notified by telaphone on July 22,
1963 of the panding inspection.

Mr. Keuneth Miller of the Missouri State Beslth Department was notified by
telephone of the pending inepection on July 22, 1965. This Lospector was
not sccompanied by a representative of that office during the inspestico.

The information in this report comss from the observetice of this inspector
or through ioterviews with the following individuals:

Dr. W. R. Kounsker, President

Mz. George Oyler, Business Manager

Mr. Relph B. Muslle, Benior Research Phycicist, RSO
Mr. Mike Unterweger, Assistant RSO

Mr. James Brown, Supervisor of Laboratories & R&D

12.

Initial inspsction of licenses was conducted ou March 19, 1957, st which
time one item of noncomplisnce sgainst 10 CFR 20.401(c), feilure to main-
taln survey records as required, was noted. The first reinspection was
conducted on August 21, 1958; the second reinspection weas conducted on
October 15, 1959; the third reinspection was conducted on November 9,

1960; and the fourth reinspection was conducted on April 26 and 27, 1961,
These first four reinspections were clear inspections with no items of
noncomplience noted. The fifth retuspection wes conducted on May 14 through
17, 1962, st which time three items of noncomplisnce were noted. The 1i-
censce was cited sgains” 10 QFR 20.203(f)(1), for failure to label two
storage coutsiners; ageinst 10 CFR 20.401(b), for failure to maintain waste
dispossl records of msterials golng to the sanitsry sewer systes; and
ageinst 10 CFR 30.3, for the unsuthorised tramsfer of materisls to persons
pot licensed to receive them. The sixth reinspection wes conducted on
June 10, 1964, at whigh time po ftews of now ocmplisnce were noted.

13.

14,

18.

At the time of this inepection the licensee had 1193.237 millieuries of
meterial in sctive inventory in dispensing statis. The licensee had 2890
pillicuries of meterial in production status. The license had 16.% milli-
curiss of Cobium (Cobalt 60) wire in storege. The licenses had 21.328
williouries of material as verious isctopes for standard sources. This
gave the licenses & total ioventory of 20,604, %65 millicuries of material
oo hand at the time of the inspection. A complete breskdown of the Lo~
ventory is included with this report as Exhibit A.

As provided for in Item 9 of License No. 26-4206-1, byproduct material is
used for resesarch and developuant, testing of sealed sources for leskags
and/or contaminstion, and for processing for redistribution to licensed
veers (the major use).

Frow inforwsation gathered during this inspection, the licensee appesars to
be Lo complisnce with the byproduct msterisl, forw, quantity and use as
specified in License Wo. 24-4206-1.
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16,

17.

18.

19.

Muclesr Consultants Corporation (NCC) specislises in processing and dis-
tributing medical radicisotopes to licensess and furnishes consuitant
sarvices in the field of health phyeics end blo-physiecs. The corporation
bas e branch office (o Cleveland, Ohic, and one in Glendale, California.
The branch offices are seperately licensed and function &s seperate radio-
isotope ordering offices and ar repackaging and redistribution plants.
They furnieh consultant services to vustomers in “eir territories.

The licensed program comstitutes the major portion of thy licenses's
business, and is directly supervised by the President, | .. W, R. Konneker.
He is in overall clarge of all technical and business sctivities of “he
company. Dr. Konneker is sssisted in his operstional dutiss "y Mr.
Georye Ogler, Business Manager. Mr. Ralph E. Puslle, Sen.r Resgarch
Physicist and RSO, is in charge of the (nduntrial applications of radio-
{sotopes for NOC., Mr. luelle is sssisted {n his work by Mr. Mike
Unterveger. Mr. James Brown nas been put in charge of all research and
development activities. Be has been relieved of his duties as supervivor
of laborstories. The new supervisor of leborstories {s Mr. Richard Curtin,
and e8 wuch 1# in charge of all production sctivities.

The lsotope Committee for Muclear Consultants is sppointed by Dr. Konnekor
to serve for a one yser period. The sembership is as follows:

. B Ecameker, Chairman, President of the Cerporstice
Mr. Relph Muslle, RS0, Sanior Ressarch Physicist

Mr. Lloyd Strutemen, Secretery, Comsulting Physicist

Mr. Jemss Brown, Benior Chemist in aharge of R&D

Mr. Donsld Bhumate, Consulting Physicist, in charge of new
roduct development

This coomittee meets oo & forwal basis et least once cuvarterly, and written
records of the meeting's business are meintained. As & norusl procedure,
frequent weetings of the group are held on an informal besis since thase
gentlensn direct the operstions of Nuclesr Comsultants Corporstion.

The Badiation Bafety Officer for Nuclesr Comsultsnts Corporetiom is Mr.
Ralph Muslle. Mr. Buelle's activities ae radiation safety officer are
in addition to his normally sssigned duties of being in charge of all
instrument calibration snd assay procedures used in the laboratories,
industrial sctivities, and standard sources production. Mr. Muelle i»
sssisted Lo his job as RSO by Mr. Mike Unterweger Mr. Nuelle reports
directly to Dr. Komneker, Presidenr of NGC.

20,

21.

Radiclogical safaty procedurss have been written and these sre locorporated
in the licenss by referense iu Liccnse Condition Fo. 1% relating te applice-
tion dated Movember 30, 1964. The licensee also has written operationsl
provedures for work in the laboratories. All new perscunnel are required to
reod these procedurss, review the redistion protection program, resd Title
10, Pert 20, and then swrk directly under the supervision of oune of the
more experienced individusle for s given pariod of cime.

The licensee has aveilable and maintsins in the Confarence Roowm-Library
Room & complete set of Titles 10, This infermation is available to all
enployess of NOCC. Licenses maintains on file snd makes avallable, copies
of thelir opurating licenses.
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22,

23.

24,

28,

26,

7.

28.

29.

30,

The licences's new facilities are located on a three scre plot in the
Maryland Reights Industrial Court. This is a heavy industry soned ares
with no homes, restaurants, stores or other such buildings or facilities

in the general ares. The facllities {teelf is of cement block construction.
The north half of the building iz & one story structure whareas the south-
arn half is a two story butlding. The frout half houses the general office,
semi-private and private offices, and conferemcs room, men's and women's
rooms, derkrooa, eninal room, storage snd quality ecomtrel labs. Mo sctivity
(emcapt microcuris or millimicrocurie sources used for quality coutrol in
the Quality Cemtrol lab) are stored, handled, or used in this front section,
This porticn of the facility is not considered & restricted ares. There 1i»
essentially only one entrence to the lsboratory or restricted ares, and

this is through s change area located approximataly in the ceoter of the
bullding.

The restricted portion of the facility consists of sn iodine tagging room,
& bottle room, production laboretory, sterile room, dispensing laboratory,
and & waste storage room. These roocs are all located ou the main or upper
floor of the facility. Located outside of the reetricted ares snd adjscent
to it are the ordar department and shipping roows.

Located on the lowsr level of the facility is & restricted ares ressarch
laborstory. Alse located on this level are unrestricted aress consisting
of & cafeteris, garsge, and & storsroes. The Cobalt Room located by the
gorage ls comsidered s restrictad ares.

Located in the iodine tagging room are thres hoods, 2 six-foot Kewsunee
hoeds, and | forr-foot hood. Also located within this fecility is a
stendard meta' sench tonped with Kemresin, & natursl stons base which is
impragnated ‘with epoxy resin. This bench is squipped with a stainless
stasl olnk,

The production laborstory is equipped with two 6-foot Kewsunes hoods and

3 four-foot Kewaunee hoods. These hoods are all lined with transite and
covered with & costing of white epoxy resin. Also located in this facility
ere four workbenchas, sll of which are topped with Femrasin. Located
withio these benches sre two stainless steel einks.

Locsted wichin the diepensing room arsa are three gloveboxed trains, four
workbench arees, & refrigerstor for storage of perishable drugs, and two
pess-through windows. These pass-through windows go to the shipping srea
and to the ovder room.

The lcenses has four seperate, independent air supply systems i{p this
buiiding. Ooe is @ heating and sir-conditioning system for tha cold area,
offices, ote. One (s for the general lab area. One is for the {odine 131
tagging room. A seperate heated air system has been installed to supply
B80T of the air required by all hoods.

Licenses has two separate exhaust systems, one for the ftodine-tagging room,

and ons for the production area. Kach of these systems ie equipped /ith
day and night flow rates, with a normal reduction of & the day flow .or

night-time rates.

Detsil desceription of the facilities and sssociated equipment can be found
in Item 13 of the licensea's backup to the spplication dated November 30,
1964 These fecllities were checked by this inspector againat the dascrip-
tions &8 found in the backup, and no major differences or discrepencies
from that described ware noted.
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3.

33,

It was noted that the licensees had on hand ot least 16 pleces of equip~
ment utilized for the counting or assaying of materials and 9 pleces of
survey squipnent, In additiom to this normally utilised equipment, the
licenses had on hand seversl pleces of backup squipment of both types.

Survey instruments ars checked for operatiom on at least & mouthly basis
and are fully calibrated at lesst once a quarter. The counting equip~
mant is recalibreted after esch incident of repair and on & frequent,
genarally daily, basis when in operation.

Complate details of all equipment and calibration methods snd freque:
are included in Items 10 and 11 of the baskup meterial sccompanying
reneval application dated Movember 30, 196%)

3.

It was voted by this inspector that the entrances to the restricted area
wars posted with signs showing the conventional radiatiom symbol and the
words "Caution Rediosctive Material." It was further noted that thess
entrances were posted with signs showing the conventional radistion symbol
and the words "Caution Radistion Ares.” It was further noted thet all
hoods were posted with signs showing the conventional radistion eymbol
and the words "Cautiom Radioactive Meterisls" and the entrence door to
the weste storage room was posted with a sign showing the comventional
radistion symbol and the words "Caution Radicsctive Matariale' end
"Caution Radistion Ares." The door to the refrigerater storage contsiner
was postad with & sign showing the conventiomal radiaticn symbel and the
words "Caution Radicsctive Material."

It was notad by this Lospector that all comtainers Lo which radicactive
naterial wvas stored or handled were labeled with signe bearing the con-
ventional rediation symbel and the words "Ceution Radiosctive Msterisl.”
It was further noted that these containers were labeled as to isotope,
quantity, and date of assay.

It was noted that Forme ABC-) vere posted oun the bulletin boards in the
production ares and in the cafeteris for the notice of all employees.

37.

When questioned as to the conducting of leak tests on their sesled sources
the licensee stated that they had divested theasslves of all sesaied sources
end a8 such are ne louger required to make lesk tests. The licenses further
stated that vhen sources of radiation are required, their supply of radium
needles are utilized.

39.

To msintain records of all meterials going to the sanitary sewsr system,
the licensee has initisted & progrem where spiral ring notebooks have
been chained to esch of the sinks to which radicective metarisl may be
flushed. To date, ouly low levels, microcurie Quantities, have gone to
these sinks. Writier records of thess disposals have been made in those
spiral ring notebooks.

All high level liquid waste genasrated in the program at NOC is held in
pelyethylens liter bottles and placed in one of the several wells son-
structed by the licenssee Lo the floor of che waste storage room. There
material is held for decey or for transfer to an suthorized waste
disposal firm.
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SASTE RASPORML, Contioued

40,

41.

43.

All high level waste 85 generated by the llcensee is sealed Lo plastic
sod put down in ome of the wells in the floor of the waste disposal
room and held for decay or feor tranefer to am sucthorized waste disposal
fism,

All low level waste, such as unused lodine capsules or capsules returned
from licensees, 19 placed 1o plastic bagse, toped Lo candboard boxes,

and placed on & series of shelves located Lo the waste etorage facility.
This material is hald for decay in that location. Rach of the boxes

is marked ae to what is contained end at what date the decay should
have the level down to backyround. At that time, the boies are opened
and the material contained is surveyed, That matarial which has a
radiation level no higher than that of background (s disposed of te

the normal waste chammels. Aoy meterial with levels sbove background

is placed beck on tie shalf for further desay.

At the present time, the licensee does not have an incineration unit.
The incineratioa cleuse was removed from talr license when they moved
to the vev facility. The licensee statad it is their intentiom te
builld an ineivaretor st this location, but for the time being, ne in-
oiserstion would be done.

Since moving to the new facility in Fabruary of 1965, the licenses has
meds no shipmenta of waste to suthorised waste disposal firms with the
exception of the material genmersted in the clesoup of the old facility
ot 9842 Manchester Roed, St. Louis, Missouri. The liceusse has on file
records of matarial transferred and the dates of shipment.

48,

46,

To maintain records of all materials handled and shipped, the licenses
utilises @ prepared Loveice form consisting of 9 sattached sheets with
carbouns. This form is utilised for all sales from Nuclear Consultants
Corporation. As the order is received by telephome or letter, the
bottom portion of the sheet is filled-in by pencil, and them given to
the dispensing clerk. All further information required om this i(a
typed in, The order is then filled. This form includes the shipping
tage and laboratory records so that all (nformation required is on one
single set of forms. This is utilized to reduce typing and handling
time. One copy of this form is marked ss AEC record and is maintaived
on file for inspection by the ABC. Other copies are filed (o various
cross-refersnced files. A copy of this foru is included with this
report a¢ Extiibic B.

The identificasion tag for material shipped to the licensee is typed on
s 3 copy identificetion form. This form inmcludes che conventional Tadia-
tica symbol in magants on ysllow, snd includes the identification of the
uetarial being shipped, lot mumber, volume, total curiage, specific
sctivity, and date. The thres copies of this form are utilised to
tdentify the individual ocutainer, the lead shielding container it is
ehipped in, snd the third copy ie atteched to the licensee's iowoice.
This form secompanies the materisl throughout the entire peckaging

end shipping preparatione to eliminate chances of shipment mixz-upe. A
copy of this form is ineluded with this report as Exhibic C.

To fszilitate meintenance of records of surveys, the licensee has prepared
8 wiseogrephed form showing the physical layout of the facility with the
ounbered locstions where swmears and radistion surveys are taken. Raesults
of thess surveys are maintained on file by the licenses. A copy of this
survey form is included with this report as Exhibit D. The counting of
smears is done in the guality contyrol laberstery end the records of these
smears are maintained on & laboretory counting machine devised by the
liconsee. A copy of this counting sheet (s included as Exhibit E.
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47. The records of all personuel exposures, extremity exposures, bioassay
results, thyrold count results, radistion surveys, smear surveys, air
surveys, end fluid relesss records sre maintained in loose leaf notabook
form. Theee resords are maintained by Mr. Relph Nuslle and were fove
modistely eveilable for review by this inspectos.

48. A woekly ioventory of all macterials on hand is made by the licensees for
purposes of productien countrol. Records of these sre maintained by the
production suparviser.

49. To maintain eomtrol over shipments of radioisotopes, ths licensee main-
taine ¢ kardex filinmg syste= in which the neme, license mumber, expirs-
tion dete, isotope suthorised, and quantities of mstarisl suthorised
ere entared. In sdditirza to the kardex system, the lisenses meintsins
& saparats fils for eeh purcheser in whigh 1o kept & copy of the li-
sense OF & SwOTD stabmanc 86 to the materisls suthorised. Wnen e
ovder 18 received b, Muelesr Consultants, the receiving clerk Lemediately
checks the xeides systam to See that the materials requésted are suthorised.
1f the persom requesting the meterial does not have a llcense filed with
Fuc lesr Comsultants, the purcheser is requested over the phouse to give
the license vumber, expiretion date, and meterials for which they are
suthorised. The materisl is then shipped to the purchaser on this phone
information, and & letter acoompsnies the shipment stating thet it will
be necassary for that purchessr to forward & copy of their license or o
sworn statement ao to the material covered on their license prior to
additiona]l shipment from Nuclear Comsultants. Dr. Konnekar stated that
thay have racently changed their procedurs sush that if the purehaser
doss unot furwerd & copy of the license or the sworn statenex , vhen &
second requast for isotopes is received, it is shipped on the basis of
the information received by telephone but & second letter 1o forwsmled
to that purchaser agein requesting the copy of the license. Coples of
thase letters are maintained in the file of that purchaser by Muclaur
Consultants .

SC. A review of the licensee's shipping rocords was made &nd & random list
of seventy-five shipments compiled. This 1ist was then checked againet
Region III files te determine that thease shipments ware to suthorised
recipients. Prom the list of seventy-five, four apperent discrepencies
were noted. When checked with the licensee, three of these wers deter-
mined to be ervors in trausmiesion from the licensee's Cleveland office
to the St. Louis office. The fourth was found to be #n errer in book-
keeping in which » shipment was prepared but never shipped, sand the ARC
copy of the order wes not marked VOID., Thus, no unsuthorized shipments
ware noted during the random check of the licensee's shipping records.

51. The licensee utilizes his own film badge service, Muclear Consultants
Corporation, for hia persounsl. The whole body film badges are changed
on & weekly basis and the extremities’' bedges are changed ou & bi-weekly
basis. Records of the results of thase bedges are maintained by the
licenses and Forms ARC-4 and ABC-S are maintained ov all personnel.

2. Indirect reading pocket dosimeters avre utilised by the licensee and the
results of the readings ave msintained on & log-type sheet for the in-
dividuals. A check of these results shov that the dosimeters generslly
show lower results than the filwm badge results for the individual cen-
corned. The licenses stated that thase are used as av indicator ounly
and thet the fils badges are used officially to deteruine the persods
exposure .
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$3. A reviev of the licensee's filz badge records showsed that the licensee
wes uwsing & thirteen, thirteen, thirteen, thirteen wesk quarter intervel
for the whols body exposures, but & different querter in*srval for the
sxtremity bodges. This was necesssry since the two-week badges oo the
axtremities canmot bs fitted Lnte the thirteen week intarval quarters.

In & letter to L&A dated July 30, 1965, the iicensee reported the eaposurss

noted during this inspection wers oo the 13 week basie. A copy of the

ebove mentiored letter is included with this report as Bxhibit f
\

%4, [ Dx. Kouneker was contscted sud (t vas explained te him that the above \
described gquarters did not meet the criteris as defined in 10 CFR 20.3(e)(4) s
since the licenses must use only one system of quartars for all types of
axposures for the year in which it is inititsted. It was slsc pointed out
that he should have been starting his quarters in Jamuary, not in the middle
of Decumber as he had been doing. In & letter addressed to this individusl
dated August 18, 1965, Dr. Konnaker stated he revised his quarters geing M
back to Janusry 1965, But this was again incorrect since he used 3 mounth [ /
quavters for the whole body film badges. The weekly badge cennot be made
to fit this configurstion. Likewise, he set the extremity results wp on |
s twelve, fourteen, twelve, fourteen week quarter cemfiguratien. A cepy of
the letter of August 18, 1965 (s included with this report ae Exhibit G.

5%, Dr. Kellbgker vas aghim contheted and (it was axplained why this could ast
be dome. In & letter to this individual dated August 23, 1965, Dr., Kouneker
again revised his quarters and set them up ou & fourteen, twelve, fourtesn,
twelve wesk basis starting in January 1965. This is the ouly correet som-
figuration that the licensee's badge results will fit. A copy of this
latter is included with this report as Exhibit H.

-

56. The fils badge records ss mainta icate that during
the Ird and 4th quartazs of 1964
3.14% Rems of whole body exposure,

“ZTI¥YE vho handlee all of the materiel as it ensee's fecilities.
In checking the situation, it was noted that has basn provided
what appears to be adeguate shielding snd extension teols to preven -
an ., The licensee stated that on several previous occasions,

been told to use thet equipment s#nd stop pulling the boxes
eomtsin radiosctive materisls up againet his stomsch to hold them while
sealing thew with tape. The licenses stated that this provedure is most
l1ikely how these exposures were received.

7. The revised film badge results as reported in the letter deted t 2
1965 and included with this report as Bxhibit B shows me*
whole body exposures for the lst end 2nd quarters of 1965

1 These sane results show that during the

a8 3,35 Kem whols body M
1 boratories and spent uh o( h*n
ing that period working with the licenses’'s "TechneRowDM -'le”

source gemarators, contaiming from 100 to 300 mc of nmul ‘lu
and

t during the 2nd quarter of 5.* A
eXposuTRs 3.% and 3. tively.
pent most of his time work Te an wvas A

is tha shipping

#b chemist who worked with all materials. was subse-
quantly removed to & low level laboratory, the Quality Coutrol Lab, for
hér permanent sesignment.
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SE.

59.

60,

62

¥ = questioned why these exposures had not been reported to the Commission,

D  onneker stated that he had not considered them to be overexposures

sinve he had thought that they were allowed five rems per quarter. 10 CFR
20,101 was read to the licensee and he stated that he did not know vhere

he got the five rem figure, but that he could see that he had been wrong.
Tarefors, the licansee (+ 1o pepcompliabes with 10 TR 20,0100, to

that four individuals were allowed to axceed three (3) rems exposure to p
the vhola body during the let and 2nd quarters of 1965 and one individual
during the 3rd and 4th quartars in 1964. The licensee is alrc in poncom- =

plisnce with 10 CFR 20.405(s), in that the sion was not notified o
the overexposures that occurred coﬁ:\‘rm the 3rd and 4th

quarters of 1964. The licensee is# also in "
in that this individusl overexposed in the Ird and 4th quarters of 1964 was [

not notified in writing of these exposures. (

A review of the licensee's records of wrist badge results showing extremity

exposures revesled seversl unusual conditioms. In 's records,
it was no ome bi-weekly results for Mesars. nd
were marked ae "DU", for demaged user, an 00 to

read. questioned on these, the licensee stated that they have had
difficulty with the writst badges getting wet while the individual was
working or cleening up their work location. It was further stated that
“Too dark to read" mesnt that the density of the film was greater than
their equipment was calibrated toc read. The licensee stated that these
individuals’' films would be pulled from the vault and re-evaluated, The
results of this re-evaluation sre shown in the letter from Mr. Koaneker
dated August 23, 1965 and included in this report ss Exhibit H. The damaged
films could not be read, but the ""too dark to read" films were checked
against filme exposed to 50% Co-60 gammas and S0% 250 Rev X~Rays. The 1i-
censse ststes that he feels that this sete a condition worse than that to
which the individuale' f{lms were exposed.

During the period when had two films "too dark to read", /
3/1/6% - 3/1%/6% and 3 -3 , the licensee stated that they were

etill unable to get & net density resding om thoe . When questioned -
88 to what work he was doing during that period, stated o

that thies vas about the time when he was doing & complete inventory om
licensss o stock of Cobium, Co-60 w.r¢, and Radium. The licensee stated
in his letter (See Exhibit H) of August 23, 1965, that these films could
have been damaged film or readings in excess of 10,000 mr.

During the periods betwesn 5/24/6%5 and 7/4/65 when ist ex-
posurss were ""too dark to read”, he was reperted to working
most of his time on the licenses’'s "TechneKowD" Mo99-7c99 source geserators
These filme were re-evaluated (n the mammer deseribed in i{tem %9 above,
md two of these were listed to read 6000 to 7000 mr and one was listed \
to read %000 te 6000 mr. Totaling these figures using the lower lirite -
l1isted gives Mr. Brown a total of 27,900 mrem for the wriet badges during
the 2nd quarter of 196%5. Therefore, the licansee 18 in

in that an individua)l was allowed to exceed exposure
1imits as specified for the hands and forearms during the 2nd quarter of |
196% .

The licensee performs thyroid counts on his employees using a NRD scaler
equipped with & crystal probe. This equipment was designed by Dr. Konneker
vhen he wae affiliated with the NRD Company. Dr. Fonneker stated these
counts are mede under the supervision of Mr. Lloyd G. Struttman, NCC's
Medical Comsulting Physicist. Dr. Konneker stated that a background count
of the individual made in an area like the forearm or thigh is not sub-
tracted from the count derived from the thyroid. He stated that only an
air background count i{s used for beckground. Dr. Konneker stated that he
fe!t that with this background in the employees' lunchroom where the counts
are made, & calculated thyroid dose of 0.14 microcuries could just as
senily be 0.10 microcuries or 0.20 microcuries. It was suggested to Dr.
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Continued

Kouneker that (f he did not have faith v his counting be might vish te
heve sowe of his people counted by an outsider. Ho sald that he thought
thet he would do that, at least for those individuals who appesr to be
running high in their thyroid counts.

A raview of the lcensee's records for thyroid counts vas mede and the
rasults noted for the six (6) highest individusls were abetracted. These
rasults are included with this report it I. It should be moted
that thess results show & sveraging over the 0.14

alavocurises of 1-131 limit in the thyreid every quarter si ¢
ware started in July of 1964, These recovds also show the
averaged 0.14 microcuries of I-131 in the thyroid Curing the ey

of 1964 and 0.16 mierosuries during the lst quarter of 1”55#
Womuod 0:147 microcuries during the !F: q‘i il 0.21%

microcuries during the 2ud quarter of 1965 0.158
microcuries during of 196% 0.47 microcuries during the
2nd quarter of 1965 aged 0.158 mierccuries durimg the

ind quarter of 1965 and averaged 0.258 microcuries
during the 2nd quarter of 1965. 8o far inte 3rd quarter of 1968
*m re both averaging 0.145 microcuries of 1-131
their thyroids. In dlscusslons with Dr. Kouneker, it was stated that he

felt thess thyroid burdens were ca’culating higher than they reslly were,
but that they might be getting some absorption through the skin.

Exl

A suamary sheet of the thyroid counts, extremity and whole bedy sxposures
for those pecple who appear to be over the specified limits is included
with this report as Exhibit J.

6S.

67.

The lisenses maintains records showing the rasults of weekly rediation aud
eontanination surveys. The licensee utilises e line drewing of the fecility
plus su sesccisted counting sheet to show thase results. GCopies of thase
forme are included vith this report as Exhibits D and K.

Burvey instruments are located throughout She licenses's facllity fer the
use of the individusls in detesmining their woerking rates and time. It

was observed by this inspector that these instruments wers being utilised
by the employess, but thet little sttention was being paid to extremity !
axpesures. DUr. Konneker stated that thess people were expected to use the |
{nstruments to spot high lewel conditions and then chsuge or correct that
condition immediately. The weekly survay, it was stated, was not axpected
to spot these Bitustions unless the individuals had pot dome @& good job in
surveying their work location. The records s maintained * the licensee
of the weekly surveys did not point out euy umususl condi.‘'ous. Based on
the foregoing infovmation, the licensee's surveys and/or evaluations were
inadequate to preclude individuale from receiviag whole body ena extremity
exposures in excess of the limits specified in 10 CFR 20,101, the licen.ee

is to pensemplisnce WARh A0 CFR 20.200(k).

The licenses stated thet the work areas, table tope and floors are ¢leaned
dally to prevent the spresd of contamination and to maintain clean conditions
for the production of medical isotopes. The squipment used for this clesning
stays !‘n the restricte’ ares and is pot used {n he clean areass of the
fsuilicy.
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When questioned sbout how the licenses saupled for iodins in the air, the
inspector was informed thet & mat-type air filter was used in & Staplex
eir samplar. A section of this mat was St BUt and counted 18 & 1
counter. When esked what the efficiency that mat hed for the eollestiom
of fodine, the licenses stated that they did ot knov, sc they acsumed
1001 efficiency. 1In a letter to DML deted December 14, 1984, Dr. Koomoker
stated that & series of experiments would be run to determine the efficiency
of these filters. This letter wee incorporsted into the license and refer-
enced in License Conditicn 1%5. Therefore, the licenses is in

with Licenss Condition 15, in that the experiments to determine the effi-
cisney of the filters used in eir sampling programs for the collection of
iodine were not conducted se presaribed.

When questioned how the air samples were teken in the restricted srees,

this inspector wae informed that they were taken at various times, in-
cluding during evening hours when production work was not in progress. It
was sxplained that this was done because the noise of the sampler bothered
the vorkers. It was aleo axplained that the sampler was often set on the
floor because the vidbration of the Staplex ssused it to 'walk" off of the
bench or table it was placed on. Although the licensesa's records do not
show high air comcentrations, ewpacially in the lodine Froductiom Roon,
these practices, the unknown efficlency of the sempler, end the high thyreid
counts noted previously discussed, indicate inadequats surveys have been
made te detarmine concentratiovs of airborne radiomctive meterial. There-
fore, the llcenses i¢ in pomcompiince with 10 CFR 20,201(b), in thet the
surveys of aivborne radicsctive moterisl in restricted areas ware insdequate
to ¢ : xmine the comcentrations to which individusls ware exposed to assure
complisnce with 10 CFR 20.103.

The licensse's resords of comeemtrations in effluents lesving the two stacks
are sumsarised oo & greph included with this report ss Exhibit K. The fo~
formation for the Production Lsb Btack is drown frow 20 samples taken in 126
days and the information for tue 1od ne Lab Stack is taken from 28 samples
taken in 136 doys. Thie covers the samples takan at the new facllities in
Maryland Heights, Missouri. The o/ spies from the Produstion Lab Stack
average 8.9 X 10°10uc /n) and the ' mples frem the Iodine Lab Stack sversge
4.8 x 107 /ml. That rateris] Joming from the Production Lab Btack is
sssumed to be a mixture of all the matarials worked witkin that sec”ion of
the facility, tncluding some I-131, snd that materiel coming from the lodine
Lab Stack 1s assumed to be all I-131. Paragraph 3 of pege 4, Item #13
“Fecilities and Bquipment" of the application dated Nevember 30, 1964,
referenced in License Condition 1% of this license, describes the output of
ths exhaust systems and states that 1ie ‘s calenlations show &
probable dilution of appromimately 107 te 10° before vesching ground level.
This dilutien facter, whan applisd to the licenses's ssmpling data, places
the concantration of rediocactive material in the unrestricted sreas o be
within the permissible limits of 10 CFR 20.

71.

Independant measuraments throughout the facility wers conducted by this
inspector utilisiog en Eberline B-500P GM survey meter. General room

body rates throughout the regulated aras sveraged one mr/hr or less. Body
working rates at the fsce of the various hoods ranged up to 10 mr/lnr with
hand rates ineide of the hoods up to 3000 mr/hr. Working rates at the face
of the glovebom in the dispensing laboratory ramged up to 28 mr/hr with
haod rates in the glovebomes up to 40 mr/hr. Detelled result: of this
survey are included with this raport as Exhibit L.
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72. An indepandsnt smear survey was conductsd by this i(nspector utilising dry
HV-70 filter papers. Twelve smears were taken throughout the facility.
The aeximue contaminstion detected was om & ing benchtop in the
todine-tagging room vhere 65,000 dpm per foot” was noted. Licensee in-
formed this inspector that all working bemeh surfaces and floor surfaces
are swopped on & dally basis. Average floor surfaces thy t the
regulated facility aress were lase than 5000 dpa par foot*. Wipes taken
in the clesn areas of the licensee's buillding ranged up to 656 dpm per
foot?. Detailed results of these smears sve included with this report
a8 Bxhibit M.

73. Measurssents of the air flows in the hoods of the licenses were condueted
by this inepector utilising en Elner Jr. Velemeter. When first checked,
the flows io the various hoode was found te vary frem 100 linear feet per
minute down to less than 25 linear feet per misuts. When this wes pointed
out te Dr. Konneker, surprise wes expressed. Dr. Kommeker etated that he
had just completed having the air flows througheut the building balsnced
by & commercial sir-conditioning firm., Utiiising the inspector's weloueter,
Dr. Koumeker want back to the hood ares and within a twe-hour period had
belanced the air flow rates on the hoods personally. When rechecked by
this inspector, flows ewerasged 100 linear feet per mimute or greater scross
the face of all of the hoods. Dr. Koomekar stated that it was his inten-
tica to purchase ¢ velometer for use in the production creas aund that periodic
bood checks would be made in the future.

74. The conditions of this license were checked by this inspector and veviewsd
with the ligenses, and with the exception of the citation against License
Condition 15 described in paragraph 67 of this report, no other differemces
or discrepancies were neted.

75. At the complciion of this inspection, the imspection results wers reviewed
with Dr. W, R. Koumeker, President, and Mr. George Ogler, Business Manager.
These gentlenen were informed that the licenses sppesred to be io nomcom-
plisnve for allowing the NCC enployees to receive whole body and extrsmity
sxposures Lo excess of those limits specified in 10 CFR 20.101; for mot
reporting cartain of those exposurws to the Commission snd also to the
euployes concerned, and for inadequate surveys, 10 CFR 20.201(c), to prevent
these exposures. Dr. Koumeker stated that he hed thought that five (5) rem
wes allowed esch qusrtar for whole body exposure. He further ststed that
be had not reviewed the results of wrist badges and had not reslised they
were boing assigned those sxposures. He stated that he did sot feel that
they were receiving that much exposure, but that further calibratiom of
the filn badges appeared to be in order. Dr. Konneker stated that starting
fmoedistely, all perscmnel in the production ares would weer, in addition
to thelr weskly badges, a daily badge. These personnsl would {o addition
wear pocket dosimetars which they would be required to resd hourly and
vecord the results twice daily. The persomma) would alsc be required to
maintein &« log of their work locations snd jobs on an bourly besis. In
this way, the licenses hoped to spot those jobs and locations that gre con-
tributing the majority of the exposure. In addition, new portabls shield-
ing wing lead meh would be constructed and ifadividual lesd shields for
the "TestmeKows would be installed. With this incrsased shiclding and

the enforced use of remote handling equipment, alresdy svaflble, the licenses
hoped to immedistely reduce the extremity exposures.
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Thess gentlemsn were informed thet the liceuses appeared to be in nemcom-
pliance with 10 CPR 20.201(b) and Licenss Condition 15 in that the air
sanpling equipment had not beev calibreted to show the sampling efficien-
cles for the filters being used, snd that the manner and time the sasples
were being taken dd pet give a representative sample of the air to which
the employses ware being exposed. Dr. Kouneker sdmitted that these tests
for the sapling efficiemcy had not besn run s yet, but that they would
be soon. lie further stated that the manner and time of the sanples would
be changed Lumedistely to give & more representative ssmple of sir in the
production aress.

These gonilemen vere informed that since the licenses did not know the
efficiancy of the air ssspling equipment, esveaially for I-131, it appeared
that they were unable to sho, what concentrations were being discharged

from the stacks. Dr. Kouneker pointed out that their license allowed them
a 107 to 10% dilution fector from the exit of the stack to the ground. Dr.
Kouneker stated that since this informetion was in the beckup procedures
which had been funcorporated into Licemse Comdition 15 and it had not been
questionsd by ML, he considered this to be approval for its use. Be further
stated that evan Lf the efslciency of the ssmpling equipment is wuch less
than the assumed 100%, it would stil]l be well below the Pert 20 MPC limite
when the dilution fecter wes applied. Dr. Kouneker did stats that thay
would tsmedietely start trying to find just where in their production system
the bulk of the sirborne material was coming from, snd the use of diffarent
types of filters for their exhaust systen would be luvestigated.

It wes pointed out to the licensee that they appsared to be sllowing certain
euployees to sssimilate I-131 in quemtities such that the thyroid wes mein-
taining an aversge comcentration in excess of 0.14 microcuries (whan averaged
over & pariod of one quartar). The licenses stated that they did not feel
that the indiv duals sctuslly were receiving that sueh iodine ainee the back-
ground in the ures whare the counts were taken varied snd wee somewhat high.
Dr. Kemmekar did ssy that s thigh or arw count, for body background, was not
being taken to subtract from the thyrois coumt, but that if it were done, he
felt that the thyroid count would ba below the O.1lé microcurie level, It
was suggestad to Dr. Kounsker that {f he did not believe his own coumting
results, he should have «n independent third party do the counting. He stated
that he would have some of the perscons who were running high counted at one
of the local hospitals to compare their results with his own counts. The 1i-
censes stated that they were also taking & quarterly urinalysis semple, but
that thay had so little informet/on on what it really means, that it appesrs
that it 1s 2 waste of time and effort. It was suggested to Dr. Konveker
that 1f he would take the urinalysis sample on the same day as the thyroid
count, some correlation might be found.

It was suggested to Dr. Komneker that since be seamed to be unavere of many
of these problems as they developed, he might have his RS8O or hie «ssistant
correlate all of this information, film bedge results, thyroid counts,
extremity exposuras, alr samples, ete., onto & master sheet whare the totals
eould be sean. The fila badge result sheets as prepared by NCC do not show
rutoing totals. They enly show the totals for that particulsar badge perioed.
The licensee stated that some system of totaling out the results will be
concsived co that batter adainistrative sud eparstional cemtrol cam be
exercised.

Dr. Komneker was informed that he could expect to receive some correspondence
concerning this inspection either from the Region III office or Headquarters.
Dr Eonneker stated that he fully expected to hear from the Commission, but
that he would not wa't for that corrsspondence to start implementing his
radiation protection program chenges.

Boc losures :
Bxhibits A thru M



INVENTORY - 7/21/65%
Metallic Co~60 (cobium)

Approximately 16.5 curies

ACTIVITY INVENTORY - DISPENSING - 7/27/65
I-131 411 wme
£-125 3 me
P-32 75 mc
Hg-203 523 mec
Bg-197 38 me
Cx-51 37 me
Fe-59 8 mo
Au-198 68 mo
Co~57 0.127
Co-60 0.181
#x-85 . l1 me
Lot 1-65

2n-65

7/21/65% 21.1 mec
ot 2-5

Ca-45 7.79 me
Lot 1-5

Ce-131 0.39 mec

EXHIBIT A
NCC pg. 1



ACTIVITY INVENTORY -

I-131

Bulk

Pisgnostic Caps

Bulk
15y
156
150
1. Thyroxine
TOTAL
=123
Bulk
Mo99-ToPom
Bulk
Kows &
- ]
2]
TOTAL

264

250

384

440

165

PRODUCTION

we

1516 wmc

113

800

77

154

1261

7/27/65

TOTAL

TOTAL

- 1516 mc

- 113 mc



ISOT PES POR STANDARD SOVRCES - 7/27/65

=5k 8 ue
Nn-22 75 us
uFP 185 ne
Be-133 50 ue
Co=b0 100 we
L5 60 ue
=210 (Ra D) 0,85 mo
T1=20k L3 we
Ce=137 1.7 =
Camlls Le0 mo
TeNat, 95 ems (Uranyl Mitrete)

EXHIBIT A
NCC pg. 3
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DATE PERFORMED:

DATE COUNTED: TYPE OF COUNT: COUNTER :
AREA | NO. NCPM DPM/DM | COMMENTS| AREA | NO. NCPM DPM/DM_ | CO'
1st | 2nd | 1st | 2nd lst | 2nd | 1st| 2nd
I? 1 33
\ 2 PrOd. 34
’ Lab
3 (c) | 35
i
4 36 }
Daspe | 5 37 e
Lab 4 .
(%) 7 . 38
. (131175 =
Rm. i
i 9 (a) | -3
|
f 10 44 i
13 45 |
14 Btle. 46 '
Room ;
15 () | 47 |
16 48
stle. |
17 Room | 49 ‘
(D)
18 50
19 w.s. | 31
i Room
20 (F) | 52 |
| 21 | 53 3
1 i
-
22 Shpa.! 54 i
. Room
| Prod. 23 (G)| S5
|  Lab
L(e) 24 56 A
29 oraer | 7 ‘
30 ept. 58 |
31 | 59
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{aRPA | No.| NcpM | DeM/DM [ comMENTS'rzEA [No.| Ncew | pem/ow | co:
|  Ast| 2nd | lst HM" | l1st | 2nd [1st | 2nd
R 3 ‘ 85
dlells . 60
J&T) 62 co 86 |
Room L
| 63 M) | gy '
64 88
65 ; 89 ,
| f%'"‘ .-
I 86 Ruch.; 91 ' .
| Lab q
a.c.] 87 . (0) Dz i
, Room |
6 ' 93
(K) » 4 i
| Off
69 ;Area 94
| 70 (R) | g5
.f !
- ]
71 96 |
:
72 25 }
-
73 l 26
74 27
, ‘Hoods!
75 ] ! 28
{ \
76 i 39
'
1 |
78 \ 40 ;
79 i a1 !
: |
— . |
ib:';y | % W - :
(L) | gy + laeo 3
] '
] |
Cafe o3 Dry GJ .
()| g4 BOX | 44 i |
jger. ' | |
| (p) | B4 12 | e
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NUCLEAR CONSULTANTS CORPORATION

Q ~ HOK G177 LAMUEAT FIELD +« BT LOUIS. MIBSOURI G146 + 114 PErehing 9. 8927
we;) LABORATORIES "~ r LOWIS

LOS ANGELES AND CLEVELAND
OFFICES N MAJOR CiTiES

July 30, 1965

Director, Division of Licensing

and Regulation

U. §. Atomic Energy Commission

washington 25, D. C.

Dear bir:

The problem of overexposures for total body and/or ex- et ™
tremeties for the following listed personnel were thor-

oughly discussed with your inspector, Mr. D. Foster,

during his recent inspection of our facility.

Since both film badges and pocket dosimeter records are

kept on all personnel we are listing both measurements

for total exposures. It might be noted that the dosimeter
records indicate a somewhat lower exposure than the film
badges, but the film badge record is considered to be our

official record.

1) W— (3/22 to 6/21/65)

Total body - Film badge = 3,638 rem
Dosimeter = 3,115 rem

Extremeties - 13.352 rem (This does not inclinde

four badges which were
damaged and, therefore,
could not be evaluated).

This individual's dosage was mainly because of pro-
duction techniques and working habits which involved

the radionuclides:

RS Gy

1-131, Hg-197, and Hg-203.

- (3/22 to 6/21/65)

Total body -~ Film badge = 29 rem
Dosimeter = .. 50 rem

RADIOPHARMACEUTICALS « RADIOISOTOPES « MEDICAL

» $1CS CONSULTATION ¢ INDUSTRIAL RADIOISOTOPE APPLICATIONS

EXHIBIT F
NCC pg 1
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Page 2

2) w . . (Cont.)

This individual's dosage was mainly because of
working habits. This exposure involved: I-131,
Hg-197, Hg-203, Mo-99 and Tc99m. Physical removal
from the lab area to a low level area has been ef-
fected, pending retraining of work habits.

3) ‘]- (3/22 to 6/21/65)

Total body = Film badge = 3,642 rem
Dosimeter = 3,250 rem

Extremeties - 18.400 rem (This does not include
two badges which were
damaged) .

This individual's dosage was because of production
techniques during the development of a new product
involving Mo-99 and Tc99m (TechneKow).

4) ”] (3/22 to 6/21/65)

Total body -~ Film badge = 3,042 rem
Dosimeter = 2,510 rem

This individual's dosage was because of poor work
habits in the packaging for shipment of our catalog
items which involved primarily: 1-131, Hg-197, Hg-203,
Tc99m, and P-32,

More adequate shielding anéd remote handling equipment is
already in actual use or planned for immediate installation.
An extensive study of work habits of individuals and product-
ion techniques is being undertaken from which additional con-
trol of radiation exposure will be effected,

WRK/ s

Very truly yours,
I i7s CONSULTANTS CORP.

/‘/% e

W. R. Konneker, Ph.D.
President

EZHIBIT F
NCC pg 2



fﬂ!:::iﬂ’ NUCLEAR CONSULTANTS CORFPORATION

% BOX 178, LAMBERT FIZLD + 8T. LOUIS, MISBOUNI 83148 « 314 PErehing B-8027
LABORATORIES IN 8T LOUIS,

LOS ANGELES AND CLEVELAND
OFFICES IN MAJOR CITIES

August 18, 1965

Mr. David Foster

U. §. Atomic Energy Commission
Region III

Oakbrook Professional Building
Oak Brook, Illinois

Dear Mr. Foster:

May I again apologize for the delay in getting this informa-
tion to you as promised last week.

First, you wanted to know just what periods we used for both ~ &
the first and second quarters of 1965. Our records, as you e
saw them, consisted of twelve weeks starting December 28, 1964

and ending March 22, 1965 for the first quarter; and thirteen

weeks starting March 22, 1965 and ending June 21, 1965,

Wwe have re-evaluated these on a straight calendar quarter. The
first quarter includes dates from January 4, 1965 through March
29, 1965; and the second guarter from March 29, 1965 through June
28, 1965. For total body doses the only appreciable changes are
for Mr. Hubert Sliepen and it makes the following changes

PREVIOUS QUARTERS NEW QUARTERS
First - 2,10 2.49
Second - 3.04 2.78

As you can see this removes him from a reportable over exposure
at 3.04 to under the 3.0 at 2.78.

He was over .n the fourth qguarter so this does not change that

position. total dose was reduced from 3.64 to 3.32
from 3.64 to 3.55 -- both still over. It did
| not throw them over in the fourth guarter. ‘;remained

essentially the same at 4.45.

EXHIBIT G

NCC 1
RADIOPHARMACEUTICALS + RADIOISOTOPES ¢ MEDICAL PHYSICS CONSULTATION « INDUSTRIAL waoldisoTore APPLICATIONS
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Mr. David Foster August 18, 1965
Page 2

As for wrist badges, you took a 14 week period for the first
guarter, I believe. We have recalculated these using a 12
week quarter for the first quarter from January 11, 1965 to
March 29, 1965 and a 14 week quarter for the second, from
March 29, 1965 through July 5, 1965. For those in question
here are the revised figures:

EL

A
1/11 - 1/18 750 190 330
1/18 - 2/1 1100 1800 4000
2/1 - 2/15 3500 DU 1300
2/15 - 3/1 DU 1100 1200
3/1 = 3/15 2ooo : 340 Too dark to read
3/15 - 3/29 2500 Too dark to read
8350+ 5930+ 6730+
29 - 412 S Bapen
4/12 - 4/26 3500 2400
4/26 - 5/10 4000 2500
5/10 - 5/24 DU 6000
5/24 - 6/7 6000 or 7000% 6000 or 7000%
6/7 - 6/21 DU 6000 or 7000*
6/21 - 1/5 1200 5000 or 6000*

The term DU means "damaged by user". This means the film was
splashed with water or was contaminated which resulted in a
film which could not be read to give meaningful information.
Most of the DU film were water damaged. Steps have been taken
to make sure the frequency of such accidents are much reduced.

The badges which had been listed as "too dark to read" were
taken from the files and re-evaluated. All of these had net
densities of greater than 250. For hard gammas this would
represent an exposure of 8000 o 9000 mr, for a medium energy
(say 250 KV) this would represent an exposure of only 800 to
900 mr.

We attempted to reconstruct a field worse than we think is
present by using 50% gammas from Co-60 and 50% gammas or X-ray
of about 250 KEV. Based on this mixture the "too dark to read"
films were evaluated as shown by the asterisk (*). Only two
film, those for Unterweger for 3/1 - 3/15 and 3/15 to 3/29,were
s0 dark no net density reading could be obtained with our equip-

ment. These could have been damaged film or readings in excess
EXHIBIT G
NCC pg 2



Mr. David Foster August 18, 1965
Page 3

Considerable work is underway to better determine the spectrum
of the gamma fields to which our wrist badges are exposed and
hence better calibrate these. It is presently my firm convict-
ion from data already gathered that many of these have been es-
tinated at twice to three times their actual values. Both Brown
and Rodrian may indeed have received over dosss in the second
quarter, I now doubt this, and if it is over I am sure it is
much less than reported.

Thank you for your patience and assistance in this matter and
I shall keep you posted on our future findirgs.

Very truly yours,
NUCLEAR CONSULTANTS CORP.

7/75/4.{ MAQé7

W. R. Konneker, Ph.D.
President

WRK/js

EXHIBIT G
NCC pg 3



Mr., David Foster
U. S. Atomic Energy Commission

Region III

Oakbrook Professional Building

Oak Brook, Illinois

Dear Mr. Foster:

As per our phone conversation last Friday, we have re- -

LAMEBERT FIZELD

UCLEAR CONSULTANTS CORPORATION

eOX 8172, * BT LOUIS, MIBBOURI 63148 + 314 PErehing 9-8927

LARORATORIES IN 8T LOUIS
LOS ANGELES AND CLEVELAND

OFriICES

August 23, 1965

——— PR T o
\

N MAJOR CITIES

evaluated all our personnel exposure records for the past
three guarters and have recalculated these based on a
14-12--14 week qguarter basis.

The first quarter of this year has been recalculated based
or a l4-week quarter, starting January 4, 1965 running

The second quarter includes the
dates from April 12, 1965 through July 4, 1965.

th. gh April 11,

1965.

Based on these periods, the whole body dose received by
those persons in guestion are listed below:

PREVIOUS QUARTERS

lst
2nd

lst
2nd

lst
2nd

1st
2nd

2,025
3.638

e
4,53

NEW_QUARTERS

2.93
2.515

3.35
2.665

2.68
3.56

92
3.75

EXHIBIT H
NCC pg 1
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Mr. David Foster
Page Two

As can be seen from this data,

spread in this manner, would result in a nonreportable amount

for both guarters.

August 23, 1965

exposure,

In the case of the other three, it spreads the exposure, but

results in slight over-exposures for all three for this period.

As for wrist badges, using the same periods, the following

data was obtained: ~ ‘u

ww]

2/28
1/11
1/18
21/

2/15
3/1

3/15
3/29

4/12
4/26
5/10
5/24
6/7

6/21

1/11
1/18
2/1

2/15
3/1

3/15
3/29
4/11

4/26
5/10
5/24
6/7
6/21
7/4

650
750
1100
3500
DU
2000
DU
5000
14,000+

SR

3500
4000
DU
6000
DU
1200

1760
190
1800
DU
1100
340
2500
5000
12,690+

2400
2500
6000
or 7000% 6000
6000
5000

5000
330
4000
1300
1100

Too dark to read
Too dark to read

3500

15,230+

lllll.ii

to 7000%
to 7000%*
to 6000*

**(This is a 3-week rather than a 2-week period. This came
during the period that we were moving our laboratories and
represents as close as we can come to the l4-week first quarter).

The term DU means "damaged by user".

This means the film was

splashed with water or was contaminated which resulted in a
film which could not be read to give meaningful information.

Most of the DU film were water damaged.
to make sure the frequency of such accidents are much reduced.

Steps have been taken

The badges which had been listed as "too dark to read" were
taken from the files and re-evaluated. All

densities of greater than 250.
represent an exposure of 8000 or 9000 mr, for a medium energy

of these had net

For hard gammas this would

(say 250 KV) this would represent an exposure of only 800 to

900 mr.

EXHIBIT H
NCC pg 2

Ex |



Mr. David Foster August 23, 1965
Page Three

We attempted to reconstruct a field worse than we think is
present by using 50% gammas from Co~-60 and 50% gammas or X-ray
of about 250 KEV. Based on this mixture the "too dark to read"
films were evaluated as shown by the asterisk (*). Only two
film, those for Unterweger for 3/1 - 3/15 and 3/15 to 3/29,
were so dark no net density reading could be obtained with our
equipment. These could have been damaged film or readings in
excess of 10,000 mr.

Considerable work is underway to better determine the spectrum
of the gamma fields to which our wrist badges are exposed and,
hence, better evaluate the actual exposures.

.

Thank you for your patience and assistance in this matter and
I shall keep you posted on our future findings.

Very truly yours,
NUCLEAR CONSULthzg/CORP.

DPHAL i K

W. R. Konneker, Ph.D.
President

WRK/js

EXHIBIT H
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THYROID COUNTS IN MICROCURIES IN THE THYROID OF I-131

067

091

.137

.16
22

ot
.20
14

.18
.16
.18
.19

.14

.08
. 104

.138

159
077

147

.13

21

.138

.13

0.

(=R =)

c o

14

.18

13
.05

.14

.19

.202

.10

14

«137
.02

=J=llelalelo

=)

OO0

21
. 164
.10
.50 0.165
46
.50

.75 .30
13

22

137

.04 0.08

Es i

0.00

0.064

0.144

« 1D
.16
.14
i

OO

o
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1964 1965

Quarters lst 2nd 3rd 4th lst 2nd 3rd 4th
1/4-4/11 4/12-7/4 7/5-10/10 10/11-1/2

THYROID COUNTS - I-131 in pc _in Thyroid

0.40 0.21 | 0.148 0.180 0.145

0.085 0.122 0.159

"

0.14 ] 0.16 0,095 0.04

0.158 0.47 0.132

0.258 0.08

0.00 | 0.147 0.215 0.145

IR

EXTREMITY EXPOSURES - Rem/Qtr.

I ] 15.230+

! ‘ 12.690 |27.900

WHOLE BODY EXPOSURES - Rem/Qtr.

1.935 | 3.000 3.162 3.145 1 2.93 2.515
1.535 | 2.115 |2.400 |2.725 | 3.35 2.665
1.485 | 2.350 |2.440 |2.515 | 2.68 3.56

0.92 3/75

EXHIBIT J
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TION SURV

Iodine Tagging Room

Face of capsule hood 40 mr/hr
Body rate at capsule hood 10 mr/hr
Face of high level dilution hood 70 mr/hr
Body rate at high level dilution hood 10 mr/hr
Face of low level dilution hood 8 mr/hr
General body rate in room 1 mr/hr
Production Laboratory
Face of mercury hood 6 mr/hr
Face of Mo-Tec 99 hood 10 mr/hr
Rate at top of shield in Mo-Tc 99 hood 1600 mr/hr
Hand rate inside Mo-Tc 99 hood 3000 mr/hr
Face of dilution hood . 8 mr/hr
Hand rate inside dilution hood 175 mr/hr
Face of gold hood 2 mr/hr
Face of P-32 hood 0.7 mr/hr
General room rate 0.8 mr/hr
Dispensing Laboratory
West glovebox working rate 28 mr/hr
Hand rate in west glovebox 40 mr/hr
East glovebox working rate 2.5 mr/hr
Hand rate in east glovebox 7 mr/hr
Working rate at east benchtop 1.5 mr/hr
Face of storage refrigerator 9 mr/hr
Working rate at dispensing clerkb desk 1 mr/hr
Waste Storage Room
Rate at face of entrance door 7 mr/hr
Max body rate in room 17 mr/hr
Cobalt Room
Rate at face of entrance door 1.5 mr/hr
Body rate at loading station 7 mr/hr
Cafeteria
General room rate 0.03 mr/hr

EXHIBIT L
NCC



SURV T

Location sults in D/M/Ft?

Iodine Tagging Room

Floor at entrance door 5,281

Floor in front of dilution hoods 4,958

Floer in front of capsule hood 14,571

Bench top at eat wall 65,131
Production Laboratory

Floor in front of P-32 hood 3,721

Floor in front of Mo-Te 99 hood 5,961
Disgpensing Laboratory =

East bench top 4,117

Floor in front of east glovebox 4,416
Change Area

Floor in clothing change area 5,574
Clean Areas

Floor outside of change area 513

Floor in Quality Control Laboratory 656

Floor in general office area 252

EXHIBIT M
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Region 111 Filea August 9, 1965

Jo Mo Allan, Semdor Wdiation Specialist
Region II1

COMPLIANCE INQUI T MEMO RANDIM

NUCLEAR CONSULTANTS CORPOUATION, oT. LOTIS MISSTI
LICENSE NO, 2L=L206-1

REPORT OF PEASOMNEL OVEXEXPOSURES

Reference 8 lotter dated July 30, 1765 from subject licensee in which

s report i# made of whole body exposures to two individuals and whole
body and extremity exposuxes to two addi tional individuals in exceas

of or near allowsble limits., These exposures were reviewed during &
routine inspection of subject licensee during the week of July 26, 1965.
The results o” the inspection will be transmitted in a Form 7
report since other mattere of health and safety were noted.

ec: Enforcement Branch, SLAR:!
Divigion of liance, IQ
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- NUCLEAR CONSULTANTS CORPUORATION

Q»- - ~ HOX 6,122 LAMUERT FiELD « BT LOUIB MIBSROURI 63148 114 PErsning ¥ 8927

LABORATORIES N uY LOWis
LOS ANGELES AND CLEVELAND
OFFICEE IN MAJOR CITIES

” July 30, 1965

Director, Division of Licensing
and Regulation

U. 8. Atomic Energy Commission
washington 25, D. C.

Dear Sir: -

The problem of overexposures for total body and/or ex-
tremeties for the following listed personnel were thor-
oughly discussed with your inspector, Mr. D. Foster,
during his recent inspection of our facility.

Since both film badges and pocket dosimeter records are
kept on all personnel we are listing both measurements

for total exposures. It might be noted that the dosimeter
records indicate a somewhat lower exposure than the film
badges, but the film badge record is considered to be our
official record.

1) ~- (3/22 to 6/21/65)

Total body - Film badge = 3,638 rem ~
Dosimeter = 3,115 rem

Extremeties - 13.352 rem (This does not include
four badges which were
damaged and, therefore,
could not be evaluated).

This individual's dosage was mainly brcause of pro-
duction techniques and working habits which involved
the radionuclides: 1I-131, Hg-197, and Hg-203.
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Total body - Film badge = 4.529 rem
I »simeter 4,450 rem
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This individual's dosage was mainly because of
working habits, This exposure involved: 1I-131,
Hg-197, Hg-203, Mo-99 and Tc99m. Physical removal
from the lab area to a low level area has been ef-
fected, pending retraining of work habits.

3 o - (o2 o o/21/65)

Total body ~ Film badge = 3,642 rem
Dosimeter = 3,250 rem
Extremeties - 18,400 rem (This does not include
two badges which were
damaged) .

This individual's dosage was because of production
techniques during the development of a new product
involving Mo-99 and Tc99m (TechneKow).

4)“ (3/22 to 6/21/65)

Total body - Film badge = 3.042 rem
Dcsimeter = 2,510 rem

This individual's dosage was because of poor work
habits in the packaging for shipment of our catalog
items which involved primarily: I-131, Hg-197, Hg-203,
Tc99m, and P-32,

More adequate shielding and remote handling equipment is

alread
An ext
ion te
trol o

WRK/ js

y in actual use or planned for immediate installation,
ensive study of work habits of individuals and product-
chniques is being undertaken from which additional con-
f radiation exposure will be effected.

Very truly yours,

NUCLEAR CONSULTANTS CORP.
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wW. R. Konneker, Ph.,D.
President
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