i o - pdal UNITED STATES ATOMIC ENERGY COMMISSION

COMPLIANCE INSPECTION REPORT

L. Name and address of licensee 2. Date of inspection
Mallinckrodt Chemical Works April 24 - 28, 1967
Mallinchrodt /Nuclear péction 1 )
Box 6172, Lembert Field 3 el Setespction
St. Louis, Missouri 63145 4. 10 CFR Part(s) applicable

Part 20 and 30

5. License number(s), issue and expiration dates, scope deJnlh't'u;nT(—n;cludmg md&mehc;j .

24-4206-1 10- 8-58 10-31-60 Feinepection #11
Amendment No, 17 i 5-66 10-21-66
(amended in entirety)
Amendment No, 18 9-15-66 10-31-68
Anendment No, 19 10- 7-66 ) 10-31-68
Amendment No, 20 10-26-66 10-31-68
Amendment No, 21 1« 6-67 10-31-68
Amendment No, 22 2-16-67 10-21-68

6. Inspection Andings (and items of no:IZm}:i@c)

The only items of noncompliance observed or otherwise noted during the course of thie
inspection are as set out below:

10 CFR 20.101 - "Exposure of {ndividuals"
(a) - in that the licensee permitted an individual (n & restricted area '
/ to receive a whole body exposure of 1.926 rem during the firset v’
calendar quarter of 1967. Licensee had not determined the indi-
vidual's previous accumulated occupational dose. (See psragraph
100 of report details).

10 CFR 20.201 - "Surveys"
/‘b’) - in that surveye were not made of a batch of laboratory unif
sent to a commercial laundry during the week of April 24, 1967 to V'
assure that significant amounts of contamination were not sent to
the laundry. (See paragraph 95 of report details).

(b) - in that surveys were not made of production area "cold" waste

/' basket contente to assure they contained no radiosactivity prior p
N to disposal through normel trash or by incineration. Independent
measuremente taken during the inspection revealed articles reading
7. Date of last previous inspection 8. Is "Compuny Confidential” information contained in this report?  Yes [) No -l'j_
(Specify page(s) and paragraph(s) )
November 17, 1966 | (

DisTRIBUTION

Division of Compliance
Headquarters (orig. & 1 cy)

Approved by =ik oy .
Eugere-Y. Moretti, Radiation
Specialist (Review), Region 111

(Operations offiee)

June 1, 1967

(Duse report prepared |

If addstional space ix required for any numbered item above, the continuation may be extended to the reverse of this form using foot to head
format. leaving suthicient muargin & top for binding, identifying each wem by numiber and noting "Continued ™ on the face of form under
ippropriate item IE-TRLA 2 % eveeamkaT fuiaTins eefice

KECOMMENDATIONS SHOULD BE SET FORTH IN A SEPARATE COVERING MEMURANDL S
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S8t. Louis, Missourt

es high as 70 mrad/hr (bete-gemme) in these baskets. (See
paragraph 60 of report deteils).

in that air ssmpling was not performed during the period
December 8, 1966 to March 31, 1967 to determine compliance  ~ ks
with 10 CPE 2,103 end 20,106, (See paragraph 90 of report
dutaile). w01 5

"Disposal by release into senitery sewerags systems"

it that the gquantitise of radiosctive meteriale velesased to

the sanitary sewarsge systam when diluted by the svarage W
datly quantity of sewerage relessed into the sewer by the
licensee has, on occaeion, resulted in concentrations

excewding the limits epecified in Appendix B, Table I,

Column 2 of 10 CPR 20, (See peragraph 64 of report details).

"Records of Surveys"

in that records were not meintained of the results of surveys
wvhich were conducted of isotope worker's lohnunﬁ to
sssure no significent radiosctivity was relessed wi <
costs prior to being sent to & commercisl lsundry. (Bes

paragraph 95 of report details).

"Reporte of overexposures”

in thet the licensee falled to report to the Commission the
wvhole body exposure of 1.926 rem to one of ite employses L
during the first cslendar qusrter of 1967, (Ses paragreph

100 of report details).

in thet the individual whe received the overexposusre noted /
sbove was not notified of this exposure in writing ss required
by this section. (Ses parsgraph 100 of report detaile).
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REIALLS

CENERAL INFORMATION

9.

10,

11.

This wes an snncunced reinspection conducted April 24 - 28, 1967, The licensee
was ootified by telephone on April 6, 1967,

The icspector was sccompenied by C. D. Hawpleman, CO:IXI on April 24 - 27, and
by J. M, Allen, CO:III on April 28,

The Btate of Missouri Rediological Health Unit was sotified of this forthcoming
inspection on April 20, 1967. Mr. Donald F, Richerdson, of that orgenization,
sccompanied the inepectors on April 24 and 25,

The following persons were interviewed and supplied the information contsined
in thess notes:

¥W. R EKormaker, General Menager, Mallinckrodt/Muclesr and Chairman,
Isotope Committes

D. W, Bolden, Manager, Nealth Physice Departmant

Ray Caslat, Mansger, Quality Control Department

Dave Rhoads, Bolid Bource Department

Bill Lawson, Supervisor of Chemists, Production Department

Bill Robb, Macager, Dispeneing and Bhipping Department

Bubert Bleipen, Shipping Foreman

Jim Brown, Menager, Resssrch snd Development Department

Walter Bushmen, Heelth Physics Technologist

Disns Constantine, Health Phyeics Laboratory Technicien

Van FPrench, Beelth Physice Decontemination Technicien

INSPECTION HISTORY

13,

14,

15.

Reinspection No. 10 of this byproduct materisl progrem wae conducted on November

15, 16 and 17, 1966. Mo item of noncompliance was found es & result of that
inepection,

Bainspection Mo. 11 wae conducted on April 24 - 28, 1967 end i the sub ject of
this report,

Rainepection No. 1] was limited primarily to & veview of the following {tems:

A. Pacilities and Use of Bquipment

B, Gemsral Bcope of Progrem in sach Department
C. Ay Rendling Bystenm

D. Waste Disposal

E. Bealth Physics Organization

¥. Radistion Surveys

€. Persommel Monitoring

B, TIsotope Committes

I. Independent Messurewmots

EACILITIES ANP EQULPMENT

16,

17.

During the period December, 1966 to Msrch, 1967 ths licensee moved into its
nevly completed building addition, At the time of this ionspection the move had,
for the wost part, been completed. The capsule filling operation, however, (s
#till conducted in the gloved hood in the old Production Ladb lodine Room (ncw
pert of the R&D facility),

A sketch of the floor plan of the entire facility 1is attached to these notes as

Pm. The scele of the sketch {s approximately 1 inch = 20 feet. Exhibit
shows & Lreakdown of areas according to departments,
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Sketches of each departmental layout showing generalized use in each of the

rooms or sreas is attached to these notes as Exhibits "B-1", "B-2", "B-3",
end "B-4".

During this inspection it was noted that the facilities and equipment were
sssentially the seme as described in the licensee's epplicetion, dated
Octobexr 12, 1966, with covar letter, dated October L3, 1966, A copy of the
October 13, 1966 letter, with ettachments, is attached to this report as
ExbiRic €.

20.

21.

22,

23,

25,

26.

27.

28,

29.

The complete Hot Cell complex is not yet in full operation due to the lack of
manipulators. Cells No. 5 and 8 have not been used ea yet and Cell No. 6 is
not currently in use for this resson. Bill Lawson stated the Cell No, 6 had
been used in the past for processing Hg-197 snd Hg-203, utilizing manipu-
lators from other cells.

All isotopes are teken in and out of the Hot Cells by way of Cell No. 1 (the
Transfer Cell). A description and typical usege of this end the other cells
is spelled out in Wﬁ. c-12", and ". The transfer drewer
and glove box (Bee 11") are not in use yet, Also red lighte, mounted on
the Cell Unit, are ectiveted whenever the main transfer door is open.

Cell Mo, 2 (double wsize cell) is used for processing Mo-99. Every Thuraday,
24 curiee of Mo-99 are received in & quarts cepsule., After two days of
processing the Mo-99 solution is added to sterile cold "Rows" in the cell.
The tew sterile Mo-99 - Tc-99m "Kows" sre 50, 100, 200, 400 millicuriss each,
e of the following Monday.

In Call Mo, 3, 20 - 30 curies of Au-198 ss & foil ars received every Tuesday.
This {s mede into collodial solution and bottled in this ceil. The newly
bottled solution is traunsferred to Cell Mo, 2 and sutoclaved,

In Call o, &, 10 curies of 1-131 as Ral concentrate {s received svery Wednes-
day or Thureday, This processed solution is transferred to other production
aresae for tagging and capsule making.

In Cell Mo, 7, one irradisted multicapsule is received approximately every
three months. This capsula contains Fe-39, Ca-45, Sr-85, and Cr-51, rangiog
in sctivity from sbout 100 me to 500 mc for & given isotops. The individusl
isotopes ars put into solutions and bulk bottled. When needed, portions are
tra~aferred to glove bomes for further processing.

Any production work which iovolves eignificant quantities of radioactive
materials 1is done eithar in the Bot Cells, Glove Boxas, or other complete
enclosures. A description and function of the glove boxes {s spelled out in

BabAbAs "CD" end T 14"

Initiel proceseing of Hg-197 and Hg-203 is dons in Clove Box No. Ho-541. This
work involwes about 6 curiss of EHg-197 on & Monday and sbout 2 curies of Hg-203
on & Thureday. The materisal is stoved in shielded containers in & refrigerstor
overnight and takan to a Sterile Room glowe box for further processing. Lawson
stated that both of these initial processing jobs will be performed in the Hot
Cell whean additionsl manipulators are obtatined.

Furthex processing of Fe-359, 8r-85, and Cr-51 {s done sbout once every four
wveeks in Gléve Box Mo, EO-540., After processing, these msterisle are sutocalved
(using & pressure cooker on & nearby bsnch top) énd then placed in the Interim
Storage Room to aweit Quality Control check.

GClove Box Bo, HO-539 (s used for the weakly processing of about 220 millicuries
of P-32,
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Continuation Sheet #3
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In Glove Box Mo, HO-536, 1-131 se Nal {s used every other week to tag Rose Bengal
(250 m) and Triolein end Oledc Acid (about 200 mc each),

Gl Box No, HO-535 1s used for the weekly tagging of IHBA concentrate (400 mc)
end MAA (900 mc) with I-131 as Ne'l,

The remaining three Clove Boxes in this immediste sres, namely; Nor. HO-542,
HO-538, and BO-537, have not been used as yet,

A large hood on the west well of the main production ares is used for tegging T-3
end T-4 with {odine, I-131 (200 mc) is done weekly and X-125 (100 mc) is done
monthly., This hood 1s not equipped with sny stops to keep the front from being
opened all the wey., With the front fully opened the eir flow across the face
would be only about 75 linesr feet per minute.

In the southwest corner of the main production ares is the Iodine Room. In this
room is & glove box (No, BO-544), the capsule sorting machine, end & capsule
storage vault, BEvery Monday 121 Triolein and 70 Oleic Acid I-131 cepsules are
filled. BRach capsule is 100 microcuries ee of the following Monday. The entire
capsule sorting machine is enclosed in & wood cabinet with lucite doors. The
capsule collector is located under the sorter and is enclosed in & lesd lined
steal cabinet, BEach of the seven shutes go into & lead pot inside the steel
cabinet, The cepsule storage veult (known as the “Fort") is mede of lesd, steel
and cement blocks end messures opproximetely 4 feet wide x 3 feet high x 3 feet
deep ou the outside. A ove-inch thick by 12 inches high open top lesd enclosure
is used to store pots contsining stendsrds end other low level I-131 materials.

Personie ] must meke ¢ shos change (or toe rublers) upon entering the Iodine
Room .

Along ths south wall of the main yro&cctan ares are three Bays, These bays

are “enclosed” by five foot high "walle”, The bays are used for preparing cold
"Rows", low level labeling, making of lsojex standsrds, count rate, absoluting
and matching work. A hood in the center bay is used for oven drying of TBI
resin, Co-57 and Co-60; slso for storage of miscellsueous materials in leed pots.

The 1-131 capsule filling mechine is still located in & gloved hood in the old
original production iodine room which is now part of the R and D section. Laad
bricks are stacked up inside the front of the hood to about four feet from the
floor. The capsule solution is in @ shielded container in the rear of the hood.
Filled cepsules funnel down & shute to & shielded container under the hood which
is enclosed in a steel cebinet, Both hood and under hood enclosures are vented
to the same exhsust, Approximstely 4000 capsules sre made eacl week, Bach
cepsule is 330 wicrocuries on the dey of filling.

81 vial kits are matched and packeged in one room set sside for this purpose.
This room is locsted off & corridor east of the main production ares.

The Bterile Room is located in the extreme southesst corner of the main production
aves, All prep work is done in glove boxes end includes: preparetion of Isojex,
filtaring and sterilisiog of Hg-197 end Hg-203, end dispensing of MAA, This room
also includes & commercial two-wey sutoclave which opens into the Btarile Room as
well as into & corridor south of the room.

A small interim product storage room is locsted in the northwsst corner of the
main production room, Esch batch of new products {e etored here until Quality
Control releases the betch to Dispensing.

QUALIXY CONTROL DEPARKTMENY

Under the supervision of Ray Ceslet, quality control checks are made of »11
incoming, in-process, and fintshed radioactive materiels and products. The
frequency o these checks rangs from deily to once every two months sccording
to product, Approximetely sixty (60) different radiolsotope compounds are
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(Contd.)

testad, Each compound is tested according to its own schedule end requirements
and will ioclude part or all of the following tests: Description, Chroma-
tography, pH, Gpectrum, Starility, Redicactive assay, B), ssesy, Bpecific
Activity (Radicactive sssmy/B,, essey), Bets abeorption, Pyrogens, Aluminum,
Molybdenum, BiloAssay (Animel Test), Rose Bengel assay, Perticle sice, Bafety
(Animsl injection), and Electrophoresis.

Sterility quality control tests are done in & glove box while most of the othere
are performed on & bench top in & northwest corner of the mein lab.

Two Animal Rooms sre loceted st the west end of the main lab. The enimel
testiog room adjoine the main lab while the back room ir used for housing
animale before and efter testing and cage storage. These rooms heve en outside
exit to allow transfer of snimale and anime] matter., The meximum smount of
radiosctivity used in any one animal renges from 20 to 90 microcuries,

KMaterials are trensferved by cart from Production to Dispensing by way of the
packagiog area of the Shipping Bectiou. This is sccomplished through a set of
double doors which separate Production and Bhipping oxr by wey of floor level
pass-throughs., A shoe change step-over i# located &t the entrance to the
Dispensing office,

All orders which are filled in Dispensing are done so in glove boxes. An open
top, lead-walled hold aeres 16 used for finiwhed orders prior to checking and
paseing through to Shipping. This pass-through consists of & waist high window
and a one foot thick, open top concrete "tank” located on the Bhipping side of
the window. A similar "tank" {s located at the pass-through window joining the
Interim product storage room and Shipping,

In the Dispensing eres is the licensee's Drug Storege Room. Quality tontrol
smmples of each sold product betch are stored here. In addition, new materis!
from Production is stored here prior to making up orders in the glove boxes,
and, st the end of the day, finished msterial {s taken from the boxes and
stored hare according to Bill Robb, Department Menager.

Hubsrt Sleipen, Shilppiug Foreman, stated that most products come through the
Dispensing pass-through while Mo-Tc "Kows" come directly from Production,
Ordexs are kapt in the shielded "taoks" and carried, one st & time, to the
packaging table and packed behind & one-inch thick lead ehield. Rach filled
bottle is received by Shipping already packed io & lead pot and in & closed
cardboard "can". Pioal peckages are stored in & specially designed, shielded
shelf area to await shipment. Sleipen stated that about 70 orders ers kaged

on Batu about are Mo- .
tadlatlon icvch with & !.".Zt_. Yodel 14 beta-gemme portable survey {nstrument,

A hesvy safe, measuring about 30 inches x 30 inches x 30 inches is located
outside the building for the temporsry storege of some products swaiting pickup
by & commercial carrier. The licensee has ervanged this set-up with the
Amexican Courier Corporation, Bayside, New York., Omly the Bhipping Department
and the carrier driver have kays toc the safe.

RESEARCE AND DEVELOPMENT DEPARTMENT

The R&D lab {s located entirely within the old production fecility, Six hoode
(2 large and 3 small) sre utilized for BR&D work. Ove of the large hoods is
equipped with gloves and eliding front face. A shoe change step- ver is
located st the entrance to the lab,
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Jim Brown, B&D Department Manager, stated that development work with up to
one curie of Mo-Tc Kows is carried out weekly., Other development work
tnvolves: 1-131 (20-100 me), Hg-203 (20-500 mc), Hg-197 (10-500 me), 1-125
(5-20 me), P-32 (60-250 mc), Cr-51 (10-100 mec), Pe-59 (0.1-5 mc), and C-14

(2 7 mc)., R&D work includes new products, present products, new sethods, etc.

The Production Department uses & corner of one of the R&D rooms for its
cupsule filling mechine operations. (Bee paragraph 37).

The Bolid Bource Room is locsted in the basement. The room wes part of the
old fecility and wes not affected by the nev bullding sddition. The fecility
ie equipped with two in-the-floor storags tubes, & modified leborstory
countar with & recessed shield storage tube, solid concrete blocks, lead
glass viewer, mirror, radium safe, tongs, and various counting equipment.

Dave Bhoade, the only person whe works in this room described the various
sctivities conducted here. The supply of irredieted stainless steel (Co-60)
wire is stored in the in-the-floor tubes. Portions of the wire - about one
to two curies st & time - sre transferred to the counter recessed tube, and
from there, smaller wires sre cut for working stock. Individusl wires (about
8 mc each) are used to fill cell orders, Rhoads went through & dry run to
{llustrate his method of transferring wires, meking up individual wires,
counting with & well counter, losding the cell, snd finally, placing the new
cell in @ lead shipping conteiner. Rhoade used 10-‘nch tongs to show his
wvire and cell handling procedures.

Ce-137, | wicrocurie and & microcurie each, sesled sources are wade for use
in MeDonnell Afrcraft Corporstion bucking bars. Rhoads stated that McDonnell
ie the licensee's sole customsr for Ce-137 sources snd involves one to three
orders par year of 1000 - 2000 sourcee per order. Thres lembda aliqus * of
liquid Co-137 1s placed in & small copper cylinder 1/4-inch long end 1/16
inch in diemeter after one end is sesled with Ssuerisen cement sesler, The
liquid is dried by air or infreved, after which the open end is eealed with
Bauarisen. This is then placed in & case hardened steel cylinder and filled
and sealed with Beverisen., A fev hundred of these sources ere produced at
one time currently., This room is not now equipped with eny exheust. The
licensee representatives steted that &n exhaust is being planned for this
room and will be in operation by the time & new process, now under develop-
ment, is put into effect to aliow production of 1000 Cs-137 sources &t a
time .

Also in this room Radium is loaded into Krnst Applicetors. These ar. supplied
to customers on & rental basis.

AIR BANDLING SYSTEM

56.

Alr 1e supplied to the new building addition through two aystems. Ume system
serves only the Production Laboratory and the other system serves the rest of
the building sddition. Approximetely BO percent of the Production Laborstory
air system is recirculated, and approximstely 75 percent of the remaining new
sddition eir system is recirculated, There are eight points of discherge from
the nev sddition and four points from the original wection of the building.
Following s & list o: these exhsust points: (Bes Exnibit D)

Ioints Remarks
K Anima)l Room exhaust. Not filtered. 575 CPM., This is ac
exhaust for genersl room air,
0 "Venturi" exhaust, filtered, end serviog the capsule room,

P-32 box, Hg-202 & 197 boxes, Fe-59 box. 1,750 CPM exhaust
with additionsl outeide air induced vie the Venturi effect.
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Rologs Remarks
| 4 Filtered with sbsolute end charcosl filtere, 490 CPM,
serving the L dine glove boxes, cells $4 and #8,
capsule sorter, and fort.
k Waste Room exheust, 1,400 CFM, general room air exhaust,
no filtevs,
8 Exhaust for hood in Quality Contro.. Alsoc serves ae
exhaust for a glove box in the southwest corner of
Quality Contrel, 750 CPM. Piltered.
T Producticn hood in center bay. Piltered. 750 CFM,
v Hot cells 1, 2, 3, 5, 6, and 7, Piltered. 750 CPM.
v Sterile Roow, Filtered. 200 CPM,
W Research and development hoods. Filtered. 1,700 CPH,
X Ressarch and development hoods. Filtered. 1,000 CIM.
Y Dispensing glove box end drug storage area.
z Hood in Heslth Physice avea, Filtersd,
(Ab) Office air return. Unfiltered.
(BB) Office air, stairwell return, Unfiltered.
(cc) Basement cold eir return., Unfiltered.
It should be noted that the only charcoal filtered system above 1s "P" serving
cells 4 and 8 and the iodigf/glove boxee in the Production Buildieg. In
addition, stack '"W" also serves the iodine capsule filling operation. (See
paragraph 37),

BASTE DISPOSAL

57. All solid active weste from the hot cells, glova boxes, hoods and dry active
waste cans loceted throughout the various work sress are collected as required
and etored in in-the-floor storage tubes in the Waste Storage Room and in the
fenced ir ares outside the building as described in ! and 'C-19",
The Waste Storage Room (s aleo used for storing other miscellanecus items such
48 empty lead pots, extra cans and cartons, etc.

56. Periodic shipments of solid active waste ere made to Nuclesr Engineering,
Morehead, Kentucky. All waste is packaged in fiber drums ranging in eize
from 2.2 to 5.5 cubic feet each. The licenses maintains completed packing
slips and invoicee for each shipment., These records shov the maximum quantity
of any byproduct materisl in any shipment to be 640 millicuries of Hg-202 with
all others lees than 100 mc, Radistion surveys of esch outgoing drum has
shown maximum readings of 200 mx/hr at two-inches and 10 mr/hr st one meter.

59. During 1966, shipments were mede on nine separate detes and so far in 1967,
shipments have been made on six separete detee up to April 19,

60, Waste baskets are located throughout all work arees for the collection of

“cold" tresh, BExcept in the mein Production Lab, these waste baskets are
surveyed by Health Physice personne!l prior to disposal by way of the licensee's
incinerator (combustible) or by trash pick-up (non-combustible). John
Kellermen, ¢ Production Department Technician, collecte and dumns all "cold"
tragh from the Production Depertment. The licensee representi.’ve stated that
no surveys are conducted of this trash to aseure that no radiceciive materials
are incinerated or released to the normal tresh., The licensee representatives
were advised that failure to perform such surveys of his "cold" trash prior to
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incineration and/or disposal to commerciel gerbage pick-up constituted
noncompliance with 10 CFR 1(b). Independent measurements conducted

by the AEC representative of the "cold" waste baskets i{n the main production
letsratory showsd basketr to contain waste articles reading ae high as 70
mr/hr beta-gamma. (For further informetion concerning Independent Measure-
ments please see also paragraphe 107 end 108), During telephone conversations
vith 8nldan following the {nspection, Solden stated that a Health Physice
meating was held which regulted in the decision to train Keilerman to use &
survey meter, mmber each "cold" waste basket, and prepare & vaste baskat
survey log book, The proposed procedure (¢ to have Kellerman to make & survey
of sach basket at the end of the work dey end record the suivey results, by
basket mumber, (o the log book; then remove eny contaminated articles prior

to emptying the barkets into normal tresh. Solden advised that by numbering
«esch basket, any contamination could be traced to e particular erees and
therafore to the persone iowolved, Algo, the production eres glove boxes ave
not equipped with draine and the inclueion of the glove boxes as one of the
iteme emptying liquid sctive waete into the retention tank (See Exhibit "C-10")
wag an error on Soldan's pert &nd should be deleted,

The licensee’s liquid active waste handling syetem wae found to be essentially
es described in Brnibit "C-8", "C-9" 6 "C-10", and "C-19". The metering
{nstrumente, pump controls, and sempling pointe for both high level and low
level retention tanks are located on a common panel! in the Lsundry Roow, In
addition, @& clean weter discharge by-paes esvetem is controlled from thie
ares, This by-pass syetem sllows the licensee to edd clean wvater dounstream
from the retention tenk thereby diluting the retention tenk discharge, as
needed, prior to the liquid lesving the licenses's property., A normal water
usage of approximately 2500 gallone per dey waee derived from the water
company's data. This was a daily average teken over a two to threg month
period, according to Soldan, The total volume of water required wae celculated
per the one curie per vear limit and the MPCy for I-131 (most restrictive),

Using the squation) vy = , Boldan determined the tots! daily water
requirements to be 12,1 1066, It wes sssumed thst the maximum mumber of
days/year the Iicensee disc 1iquid waste would be 260, Bolden then

oultiplied 12,100 gallons x to give 8,600 gellons/dey actually needed. To
achieve this, the by-pass we usted to add 6100 gallowa/day to the known

2500 gallons/day water consumption. This 6100 gallone/dey was added continuously
wvhether or not any dumps were made. Bolder steted that this wee done in ~rder
to lower the sversge monthly concentration,

Arwuming & deily discharge (260 deys per year) and & maximum deily discharge ¢
1000 gallons, Solden celculated the maximun permiesible counts per minute(cpm)
pexr tank semple s2g follows:

Agmﬁx L gsl o 1 mc/ or hiBiS
1000 gal .y"a'.'v'as'u‘f'o-W & W ut S

.Lll£ x 0al - 10 muc
semple somple

Using spproximately 25% counting efficiency:
&
22 10 cpuw, 10 muc |
e cample semple

It wae pointed out to Bolden that thie data appeered to show about 250%
counting efficiency. The decimal corrsction tharefore changes this calcu-
lation to:

LLL}.LSJ p A muc
temple  sewple

*E= 1000 **Overall yield factor (efficlency)
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(Contd.)

Combining the above dats, Soldan determined, at the time of the inspection,
the total number of -nllwtu contained in esch dump to date as follows:

Acty= _.A.n.xw x Volume discharged
1000 gel 5 K cpm/saumple from tanks (gallons)

The licenzee's recorde of dumps and analysis are listed below:

Date

3-2-67 12.9
3-7

3-10
3-14
3-20
3.23
3-27
3-29
b=b

4-10
414
4-19
b 24
4-25
4-26
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Using @& daily diluted output of 8600 uuzno. the co tnstom discharged on
the sbove noted deys range from 1.6 x 10°% ¥§ to 1, e It vas
pointed out to Bolden chat {f discharges were planned tor only 260 dnn/yux

it appeers that the gontimuous daily nquiu.ut of 12,100 gallons should have

been multiplied by ﬁoto show actusl “dumping day" nc“n. of sbout 17,000
gellons inscesd of gellons, Thie sspumes no water usage at other times of
the vear,

The following list of byproduct materials includes some of those which the
1icensee possesses and uses und therefore, likely to dispose of ae liquid
waste, ‘

10 CFR 20
Byproduct Haterisl Appendix B Equivalent Millicuries
(Boluble) Table 1 per 8600 gallons
Columo 2
1-135 & x 1075 ue/ml 1,30
1-131 6 x 1070 uc/ml 1.98
Hg-203 5 x 1074 ue/ml 16.2
P-12 s x 1074 uc/ml 16.2
Au- 198 2 x 10°° ue/al 65.0
Rb- 86 2 x 1072 uc/al 65.0
Fe- 59 2 x 1073 uc/ml 65.0
§-15 2 x 1073 uc/ml 65,0
Mo 00 5 x 1077 ue/ml 162.0

Soldan stated thet a spectrum made of the activity discharged on April 26,
1967 showsd that about one third (or sbout 11 mc) was due to I-111, The

licensse represevtative wes advised that the dischargs of 35 x 10'S uc /ml
of 1-131 plus about 7 x 10°% uc/ml of other miscellaneous isotopic concen-
trations during the course of one day exceeded the average concentration

specified in Appendix B, Table I, Column 2, Part 20, thexré~re this

conatituted noncomplisnce with 10 CFR 20,303(b).

Soldan statod thet he was under the lmpreseion that only the one curie m
year tots!l utlvtty limit snd the mup dnly conuncnuon baped ¢
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66, Soldan advised tha: the diluting by-pass water could be incressed on days
when the retention tanks are discharged to & point where the conceatrations
or radicactive materials being relessed on any one dey will be less theo
thuse epecified in 10 CFR 20, Appendix B, Table I, Columm 2 for any byproduct
meterisle discharged by the licensee.

67. The licensee analyezes his retention tank samplee with a modified single
chaunel anslyser using e scintilletion well counter, (Please #iso see
paragraph 73). Although this system does not sllow bets detection, Bolden
stated that glove boxes Lo which significant quantities of P-32 eveprocessed
#re not equipped with draine, therefors, P-32 liquid waste is stored for
decay and conteminsted srticles are disposed of by wey of dry active waste.

68, The licensee representative steted :hat the retention tank contents ere
éggitated by compressed air jet wheu & emaple is taken prior to dumping.
Also the discharge pipe opening is loceted about helf wey down in the tank,

HEALTH PHYSICE ORGANLZATLON

69, The Health Phycice Department organisecionsl chart of Mallinckrodt /Muclesr
consists of the following nemed personnel: (Bee also parsgreph 77).

Donald ¥, Bolden, Menasger

Wally Bushman, Technologist

Disna Constentine, Laborstory Technician
Peggy Reegen, Secretery

Ven French, Decontaminsation Technician

70. Donzid Bolden s considered the mansger of the 8t, Lou's office plus all of
the brauch officee. In this position, he has the complece responsibility of
the Heslth Phyetice Organizstion and practices of Mellinckrod./Muclesr. He
establishes and implements «ll progrems, procedures, controls, isotope
inventoriee, preperes license smendments end complims redistion histories.

71. Wally Bushmarn, Technologist, & former Heslth Physics employee of Welden
Bprings (s & yec’ .  new employee of Mallinckrodt/Nuclear es of November M,
1§66, 4t that ' the licensee was in the process of moving from the old
building iute tus nev building sddition. Bushmen sseisted Bolden end John
Bhreder (weintensnce men) in the installation of the air sempling system.

This work was in progress for & considersble length of time, finally being
completed &t the end of March of 1967, Mrs. Disne Constantios wes hired
during Fedbruary of 1967, and therefore, most of the hesith physics work prior
to that time was left co Bustmen and Bolden., Roberts Beckheam, who formerly
wae the heelth zhysice sssistent to Mr. Solden, terminated in December of 1966,

72. At the present time, Wal.y Bushmen is considered e Technologiet end, e such,
he is the most responsible health phyeics person iLmmedistely under the super -
vision of Mr, Bo'dan, 1o generel, Mr. Bushman's duties are collection and
counting of alr samples, making phyeice] redistion surveys, personnel contemi-
nation checks, contamination surveys, hendling of radiosctive weste, and
general routine health physics, My, Bushmen routinely handles ell of the
heelth physics work which neede to be performe? in the restricted aree.
Ewtine work performed in the unrestricted ares is usually done by Mre.
Consteurine., Bushmen chenges all of the iu plene eir emmpling heade inside
the restricted arear and performs sll of the physicel redistion surveys which
are done (neide the restricted areas. These physicsl rediaticn SUrVEYS are
performed daily and the results of the surve . are recorded once -r twice s
veek sccording to Bushmen, Mr, Sushman elso collects all of the «meers for
contamination which are taken deily ineide of the restricted ares. Recently,
spot wipes have been taken of outer surfaces of radloactive shipmeots, sceording
to My, Boldan,
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75, Mrs, Diaus Coistentine, Laboratory Techuicisn, performs duties primarily in
the counting room invelving counti.g and ccllection of samples. She collects
olr sample cartridges frow unrestricted ereas, measures {nitial and final air
{low retee of these somples, and performs most of the routing laboratory counting
of these samples, Thyrold uptake measurements are performed by Coustaniine,
Bushman, or Soldan as building personnel come to the Health Physics Laborstory
for this routine messurement, Mr, Soldan plans to initiate Mrs. Constantine on
the collection and counting snd recording of radiosctive liquid weste., At the
present time, this duty {s being performed mogtly by Mr, Soldan, Mr, Bolden
collects & sample of the liquid waste from the retention tenk, places it into
the single channel analyser, performs any counting or ecan meesuremeuce
necessary, calculactes the radioective concentration, and weasures the dischargs
rats uecessary for the discharge of the redicsctive liquid into the sewer
eystem, (L @also paragraphs 61-68),

74, Mrs, Constantine performs all of the physical radistion surveye and the
contamination smesrs teken in the unrestricted sress. Bhe sxchanges all film
badges on & weekly besis and perforums urinalysis duties by collectiag the
somp les, preparing the samples for counting, end making the final count,
Approximetely 74 emmars are taken each day and analysed by Mrs, Constantine
for contamination. This smesr count( g takes about two hours of Mrs. Constantine's
time per day. On Mondaye, Wednesdays, and Frideys all in-plant, envirormentsl,
end stack alr samples are collected and counted. The counting of these samples
require about three hours.

75. Van Prench, Decontamination Technician, performs most of the routine duties of
washing, decontamination, aud handling of waste, Mr, _rench collects, weshes,
and driee 2ll gloves, lab costs, shirts, pevte, aud dresses, which ere washed
by Mallinckrodt/Muclear and not sent out to a commercial leundry, Hie duties
eleo include deily surveys of protective clothing for contamination, end he
vill rewash contaminated clothing or store them for decay. (Bee paragraph 95).
A major duty of Mr, Prench {e the collection, washing, and testing of glove box
gloves and toe rubbers. The glove box gloves are changed once per week. All
this work is done using an sutomatic washer and dryer in the lsundry room, The
washer drein goas directly to the retention tenk system. The exhaust of the
dryer goes directly to the outside of the building, Mr. French collects sll of
the waste from the low level wmete containers in the Quality Control, Diepensing,
Research and Development, and Healch Physice Depertments. The hot and cold
waste L6 separated and surveyed before incinerstion of the cold waste. Another
of Mr. Prench's duties is the decontamination of eny floor aress which may be
found contaminated &s # result of the delly smear surveye wade.

76, Peggy Reagan, Secretary, spends about 1/3 of her time performing duties for
Mr, Solden., Her geoeral secretsriul duties fuclude typing of final versions
of reports, ctc. that are actually done by My, Soldan or others.

77. TIuncluded with this inspection report as Exhibit E, ie & flow sheet of the
Heaith Physics Department organization and @ breakdown of the duties of all
personnel presently vithin the health physice orxgenizetion,

78, The licensee meintaine & log book which contains the resulte of routine
radisation surveys performed, Rach rediation survey conelsts of messurewsots
of the radistion levels in the following locatious:

4, Genersl working eres i .. ycoms
b. Working ares st hood and glove box froute
¢, Meap:vements taken exterior to the building

All meesuremente are taken with portable bets-pemmse ingtrisents, Mrse.
Constantine obtains el)l readings in the unrestricted sreas and Mr. Bushman
tekes all restriceed ar  readinge.
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The record book of "Radiation Leve! “urveys" wet reviewed by the AEC
reprerentatives dur! ¢ rhie tuspection, A'l reccrds of physicu! radiation
curveys performed from November of 1966 to the date of this inspection were
re' lewed, During November and Decamber of 1966, these surveys were performed
or an almost daily basis, Only two were recorded during January, 1967, two
were recorded during Pebruary, 15 were recorded during March, and four had
Leen recorded during /pril, 1967,

A review of the resulte of these records indiceted that all genersl room
vorking srea radistion levele were | mr/hr or less. Radiution levels at the
front of some glove boxes ranged up to 50 mr/hr., The survey sheets contaived
@ section for "comments" and a section for "corrective measures”. It was
noted that or many occasions Bushmen hed commented on epacific srees of

i terest and had alec listed the action which had been taken in order to '
“correct" the existirg radiation levele found,

The liceusee malutai'e a notebook entitled "Smear Reeults". In thir notebook
cre the results of dolly emeors token, AL the present time epproximately 74
amears are taken deily amd counted - Mr, Bushmen takes the smears in the
restrictive area and Mrs, Consteitine tokee al! smears (n the unrestrictive
arus. One-{nch dimmeter paper te¢ ured [or the smear. Two fingers are placed
on the paper and moved epproximatel 50 ceutimeters acroes_the surfacc to be
smmared. The licensee considers 2 u?u of 200 d/m/100 cw® for unrestricted
areas und o linmit of 2,000 4/m/100 em® for restricted aress. All saears are
countad each day (o a laboratory couater utilizing en end window GM tube.
Any area excoeding the limit {s cleoned and resmsared until the smear meets
minfmum requiremsnts. Approximats.y two to three men-hours are epent each
dsy in the counting of these smears.

The licensee's record book of “Smear Recults" was reviewed during thie
{nepection. Patticular uttention was given to the smear results for che
period of Noveuber, 1966 to dete. This period represented the time thet
ol moving wae done, and the records showed that considerable contemination
vas detected during these montha At the end of November, 1966, almost 61l
omears in restr! areas were in tha order of 10,000 to 100,000
d/m/100 cw’ and offi  ceas gemerally ramged from 200 to 1,000 d/m/100 cu?.
0 December 5 the rec s vere maintsined o nev dets sheets showiug the new
bullding cddition, ane this new form was primerily used from thet time on,
B the and of Jmu!rv. 1967 emear recults indiceted contmminstion of up to
259,000 d /100 cm®, Bushmen had entered information on the record of
January 71, 1967 etating that two end three moppings vere dore of the entire
Productior Lab and R&D before the contminetion was brought under control,

O Pebruary 7 contamination of up to 60,000 d/m/100 cm? wee detected in R&D.
Bughman had cntered a note in the record {ndicating thei R&D end Dispensing
had bee~ clurned, O Pebruary 9 e note from Bcldan was written to Dr, Hallett,
Dick Holgate, and Dr, Ronnacker stating thet contaminatior wes being epread to
the Shippiny Room becsuse personnel from Productior were trensferr! g ectivity
to Dispeneing through Shipping with corts teken through the double doors. 1In
this note, Soldan sleo stated thet cartz were being vhecled from Production
direct to R&D,

Another note deted FPebruary 27, 1967 from Bolden to Dr. MHellett ond Jim Brown
wae writte: requecting tha' pearsonnel {r RAD decontemincte their horisgontsl
rurfaces, This wes done {n sbout & week, Recent sdministrative procedures, by
vay of & memo from Hellett, giver t'.e resporsibility of decontamliction of
table tope and other lob horizonmta) svrfacec to the lad occupent,

The only instence of contaminetion (ag determined oy isotopic eralyris) was
Bp-20% and 197 vhen 08,000 d/m/100 cm* ar detected in R&D and Production.
The recorde indiceted that from the period Merch 2, 1967 to the date of this
inspection no similar swounts of gross co tuminetion incidents have occurred.
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86. The licensee depende upon toe rubbers for routine control of floor contaminstion.
Toe rubbere are required prior to entrance into the following aree.

8. Production
b. Dispensing
¢. Research end Development

In addition to these three msin srear maint ined specifically for contamination
control, toe rubbers are aleo locelly required on entry into the snimel room

#nd into the fodine room. At the above listed three toe rubber control sreas, g~
& emall lab rate-meter is provided to allow monitoring of toe rubbers, lab coats,
hands, shoes, etc,, before personnel lesve the sres. According to Mr. Bolden,

ell personne!l have been i{nstructed to survey themselves before leeving these
controlled sress. By observing plant personnel as they routinely left these sreas,
the AEC {nspectors noted that some people did not in fect perforw this survey.

Mr. Boldan elso stated that no routine personnel check is currently being required

at the end of the day.

87. The licensee msintaine & record book of ell air esmple results., These records
were reviewed during this ‘nepection, All eir sample results from November, 1966
to the dete of this inspection were reviewed with the following results:

8, Intermitcant Alr Samples (in-plant)

Detes Aress LMpe
1\;16-16/66 AEI'IO! A-.32; B-.27, C-.24; all remeining were less thes 1.0
11/16-18 d ”
11/18-21 . -
11/21-22 DEFC Lese than 1.0
11/23-25% 211 8 ”
11/21-22 " ABE o
11/25-11/28 " "
11/28-11/29 All 8 5
11/38-12/1 il s
12/ 1-12/5 v )

12/% -12/8/66 = ”

’

(Results are listed as frections of the in-plant MPC £ 9 x 10" w/cc.)

S
The sbove listed locations are in the old Production Room and ere in-plant sir
semples taken in front of the following hoods:

lodine Capsuie
lodive Dispensing
toddoe Production
Moly Production
Hg Production

Au Production

Tc Production
Sterile Rocm

XOTMMOOD>
U T

Samples token from A tc ¥ had & miilipore filter in eeries with the chercosl.
Semples G and M had charcosl only with no millipore filter.

b, Continuous Air Semples

Detes Arees L0
11/14-18/66 1, 2 9,4, 8, 6,7 A1) results lese
11/18-21 8, 9, 10, 11, 12, 13 than cne MPC
11/21-23 27, 28, 29, 0, 21
11/23-28
11/28-29
11/29-12-5-66

This group of eir smmples included those teken in both restricted and unrestricted
aress, in-plant, stack, and envirorments] sempling.
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¢. Sterting March 21, 1967, a cowpletely new system of air sexpling wae begun.
Beginning on thie date, 44 samples ere taken J times per week, This liet
includes 18 in-plant semples numbered from 1 through 18, 13 environmental
Alr samplee lettersd A through M, 13 steck ssmples lettered N through I,
and 3 fo-plant recirculating sir semples lettered (AA), (BB), and (CC). At
the present time each (s baing monitored except O, (BB), and (CC), The
licensee's records #iowed thet since March 31, 1967 of all the air samples
taken, the MPC has been exceeded twice!

Date Location Results

A0 N7 e 19/67 A 2.5 X W

T ad ) 4 1.4 X ¢

| ' 1.0 X MC
4/19 to 21/67 #16 72,% % 1077 = 5 X MPC

"Noted to be 197 with
MPC of | X 107°° me/ml"

The above itemized resulcs of air sampling as obtained from the licenses's
records show that no in-plant or environmentsl sampling wee performed from
December 6, 1966 until March 31, 1967, Discussion with Mr, Bolden and Mr,
Bushmen revesled that thie period of time was during the moving into the new
facilities., Work wes in progreee on the (nstellation of the new sampling
system consieting of the in-plant vecuum line and the roof PW lines. During
this period of time Bolden wee aware that no sampling vas being performed,

Mr. Bushmen had joined the progras during November, Miss Beckham had quit during
Pecember, end Mrs. Constantine ha! not beso hired until the middle of Pebrusry,
1967, This errengement had left only Bolden and Bushman to perform sll the Heslth
Physice duties st the facility until Mrs, Constentine's arrival in February. It
wee 6lso during this period of time that considerable gross floor contaminetion
incidents were occurring. (Bee paragraphes 82 - £5), Bushman stated that freezing
conditions on the roof considerably hindered the work of installing the eisborate
eystem of PVC tubing. Io sddition to ice on the roof, the roof PV tubing would
freese up inside the lines due to the freesiog of condensstion ss room tempersturs
exhaust air wes being drewn from the exhaust through the cold tubing and back ints
the building to the vacuum pump.

Mr. Bushman was specificellly questioned reletive to their plans for next winter
concerning methodes of possible remedy of the plugging up of the PVC lines due to
froesing. Mr., Bushman steted that st the present time no specific plans have
been made to correct this situstion,

The licenses's records show thet no in-plant, stack, or enviromment eir sampling
vee performed between December 8, 1966 until March 31, 1967, My, Bushmen stated
thet he thought that "soms' wore taken during Jenuery of 1967 in the old Production
&#res ot hoods A, B, and C, however no records were evaeilable to indicate that

these samples were iu fact taken, end Soldan steted that he could not specifically
remember that &ny were teken during this time, The licenses wes informed that

bie fellure to perform eir sempling surveys constituted Mmgﬂ}.ﬂ
in that no sir sempling surveys were performed during period

r B, 1966 to March 31, 1967 to determine compliance with Bections
20,103 end 20.106 of 10 CFR 20.

The licenses's nev air sampling technique consists of two eysteme. » li-inch

PV vecuum line bas been instslled throughout the new fscility for the purpose of
taking the in-plent ssmples. The 14" iine (s tepped and & smellar line L8 sttached
vith the charcoel ssmpler attached to the smeller line. RExhibit F shows the
locetion of the P line. At the preseut time 18 sample locstions sre installed
ou this line es follows:
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Somple ¢ Locetion
1 Lunch koom
2 Laundry Room
3 Quanlity Control
4L Arimal Room
5 Aiimal Room
6 Hallway
7 Hallway
) Receiving
9 Heliway
0 ‘Production Center Bay
11 Production Right Bay
12 lodine Room
13 Production Hood Ares
i Production Hood Area
15 Production Area, NW
16 Production Ares, NE
17 Waste Facility
18 Interim Product Storage

The vacuum pump serving the PW line for these 18 (n-plant samples is located
in the oid furnace room, The pump i{e timed to be in operastion from 6:00 a.m.
to 5:00 p.m. (nine hours) & day for 6 daye per week. These samples are some-
times called "intermittant” by the licensee. s licensee plans to soon add
two more esmpling areas to this system that ie, the drug storage aree and
dispensing, The flow rete of the in-plant system is adjusted to be 2 liters
per minute,

The second system of air sampling sleo hes & vacuum pump also loceted in the

old furnace room but instead of & single vecuum line rumning through the building.

it hae & total of 27 individual +" PV lines running to the roof srea. At the
roof aree the linee branch out to terminate in the air stream of the 13 stack
exhsusts (ree b and 13 roof envirommental stetione, One line sumples
air from (M), e licensee plans to add sampling lines to (BB) end (CC) &t e
leter dete, O, a semnling line to the {ncinersator, has not yet been irstelled.
The flow rate of these "continuous" sempling lines (24 hours per dey, 7 days per
week) 1s limited to one liter per minute Boldan etated that no attempt was
made to put into effect isokinetic sam .ing in the stacks., The PV lines were
cut on an angle and terminated ot right sangles to the eir stream in the exhaust
duct,

For continuous sempling, the chercosl cartridges are loceted ot the manifo!? in
the old pump room. These cartridges are in series with & limiting oriface. “he
certridges for the in-plent samples are located et the point of ssmpling, 1=
the past Mr. Solden slec had & millipore filter in series with the cartridge,
immediately preceding the limiting orifece, however, none ere now provided in
the nev system, Soldan stated thet counting the chercoal for psrticulates wes
just s effective ar counting the millipore filter for particulates considering
the level of activity observed.

The counting of all sir semples is done on the single chennel analyzer located
in the Health Physice lab. The charcoel certridge is¢ placed on the shielded
crysta' and two courts ere run; one under the lodine 131 peak and the second
for a1l energve sbove & specified Mev. The first count cen be celculated
dirrctly in units of ue/cc of fod‘nme 171 by the calibration of the analyzer
with chercoal sempler spiked with krown smounte of fodine 171. The second
count represents 8 count of the "perticuletd’ or all other than I-131, The
licensee uses an iodine MPC of § X 10°Y B./cc _for rastricted ereas end

1 X 1070 we/ce for unrestricted, or roof top, semples., The licensee is
capable of slso anelyeing any smmple which he counts, As noted in parsgraph 87
« semple taken et Etation #14 (Production Glovg Box Area) indicated 72,56 X 1()‘°
uc/cc, or aspproximately & times MPC of § X 10°7 uc/cc. With the sample yet in
plece on the crystal, en analysis had been mede which indicated the principel
activity to be Hg 197, With chis knowledge the licensee i{» stoting thet the
sample i» below permissible levels.
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95, The licensee has recently begun furnishing uniforms for {eotope woriere.
Diccusaion with Scldan revealed that during the week of April 24, 1967, the
first betch of yniforms worn by isotope workers had beev sent to & commercisl
la.. dry without prior monitoring., The licensee wee informed that thie
constituted goncomplisnce with 10 CFR 20,201(b), in that no survey:s were
perfcrmed to assure that no significant amounts of contamination were gent to
the comsercianl laundry,

Lab coats are kept at the toe rubber areas. Discussion with Solden revealed
that these lab coets hed been surveyed prior to being rent to & commercial
laundry but that no records of these surveys were kept, Boldan wes (nformed
thet failure to keep records of these uumyn constituted noncomplisnce with
10 CPR 20.801(b).

FERSONNEL MOMJTORLNG

96, At the present time, there srs seventy-uniune (79) full-time employees working
i the licensee's St. louis facilities. Sixty-four (64) of these persons are
sssigned film badges for the determination of whole body exposure (4T on a
weekly schedule and 15 on & monthly), In addition, thirty-seven (37) nersons
vhose routine duties require working with byproduct materials sre assigned
vrist film badges for extremity exposure determination,

97. A definite {mprovement {u exposures is seen from the fourth quarter 1966 to
the first quarter 1967, This appears to have been due to the move from the
old facilities to the more adequate new facilitiee, During the fourth quarter,

1966, five persone receiyed vhole rgs ip excess of 2.6 rem with the
highest being 2.937 rmw Also during the fourth
quarter, 1966, two persont received extremitvy exposures (es indicated by wrist
badges) in e g of 18 rem with the highest being 18,378 r-“
M. Theee high extremity exposures were & r ) -Tc
wor

3 ng to licervee representatives.

98. PFor the first querter, 1967 the maximum whole body and extremity exposure for
any persons were 2,204 rem and 8,114 rem, respectively,

99. The !icenses tupplies 1its own film badges., Mr, Soldan stated the licensee
performs & better film badge service than other companies could because the
licersee knows what their people work with (leotopes, energies, etc,). 1If »
f{lm badge reads high, an evalustion of the actual reading is made on 8 case
by cese bakis. Scldan advised that in the past the license Ltilized R. S,
Landever, Jr, film badge service, and during that time the licensee requested
Landauer to reevaluste one particular, unusual film badge reading based on
three different licerree exposure conditions, As a result, three different
sets of deta vere reported for that same film. In addition, Boldan stated
that, with their owr film badges, there i{s no time lag in badging new people
or getting results of film deta fron the previous week.

100, The licensee's film hadge exposure records connist of a report (weekly or
monthly) similar to the type of report submitted by other film badge suppliers.
In addition, & weekly, running exposure report is submitted to the Department
Managers and to the member of the lsotope Committes, Also, & summary listing
of all exposures grester thas 1.25 rem ie complied end distributed at the end
of each juarter. A 'cen of the licensee's personnel exposure records showed
that Porm ABC-5 is completed and on file for all film badge persons end Forw
ABC-4 {8 c n file for ell film badged persons except for one
person. Mnulﬁ & vhole body expoeure of ng the
firet quitrer, (172/67 « 4/3/67). Through a -U'UP-W'KWN‘C
history from Mallincirodt! Springe, Missouri faci to this licenses

ves not forwarded vhe transferred jobs from the Weldor Springs

facility to the licensee in November, 1966, The licensee's representatives

were advised that allowing e person to recelve & whole body exposure in excess

¢f 1.25 rem per quarter comstituted non 1ia with 10

Form ABC-4 higtory wee not established by the licensee forutna/"_‘]
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The licensee has recently begun furniehing uniforms for {sotope workera.
Discussion with Scldan revesled that during the week of April 24, 1967, the
first batch of yniforms worn by isotope workers had been sent to & commerciel
la. dry without prior monitoring. The licensee wae informed that this
constituted noncomplisnce with 10 CFR 20,201(b), in that no surveys were
performed to assure that no significant mmounte of contaminstion were sent to
the commercial laundry.

Lab costs are kept at the toe rubber aress. Discussion with Solden revealed
that these lab coats had been surveyed prior to being eent to & commercial
laundry but that no records of these surveys wrre kept, Soldan was informed
that feilure to keep records of these surveys constituted noncomplisnce with
10 CFR 20.801(b), .

96,

97.

At the present time, there are seventy-nine (79) full-time employees working
in vne licensee's St. louis facilities, Sixty-four (64) of these persons are
sesigned film badges for the determination of whole body exposure (49 on &
weekly echedule and 15 on a monthly)., 1In addition, thirty-seven (37} persons
whose routine duties require working with byproduct materials are assigned
vrist film badges for extremity exposure determination,

A definite improvement in exposures ie¢ seen from the fourth quarter 1966 to
the firet quarter 1967, This eppesars to have been due to the move from the
old facilities to the more sdequate new facilities. During the fourth quarter, ﬁ(‘

1966, five persons rece excess of 2.6 rem with the
highest being 2,937 "-W Alpo during the fourth
quarter, 1966, two personf received extremity exposures (as indicated by wrist
badges) in of 18 rem with the highest being 18,378 r-m
ﬂ These high extremity exposures were & ri ) v
wor

’ ng to licensee representatives.

For the firet quarter, 1967 the maximum whole body snd extremity exposure for
any persons were 2,204 rem snd 6,114 rem, respectively,

The licensee supplies its own film badges, Mr. Soldar steted the licensee
performe & better film badge service than other compunies could because the
1{censee knows what their people work with (ieotopes, energies, etc.). 1If a
film badge reads high, an evaluation of the actual reading is made on & case
by cese basis. Soldan advised that in the post the license utilized R. B,
Landauer, Jr. film badge service, and during thet time the licensee requasted
Landasusr to reevaluate one particular, unusual fi{lm badge reading baesed on
three different licerree exposure conditfons. As & result, three different
pets of dets were reported for that same film, In addition, Boldan stated
that, with their own film badges, there is no time lag in badging newv people
or getting results of film data from the previous week.

The licensee's fllm bedge exposure records consist of e report (weekly or
monthly) similar to the type of report submitted by other film badge supplier..
In addition, & weekly, running exposure rpport is submitted to the Department
Managers and to the member of the lsotope Committes. Also, & sumary listing
of all exposures greater than 1.25 rem ir complied and distributed st the end
of each quarter, A scen of the licensee’s personnel exposure records showed
that Porm ABC-5 {s completed and on file for ell film badge persons and Form

AEC-4 {» c « file for ell film badged persons except for one
person, received & whole body exposure of 6 ng the
firet qu % /67 -« 4/3/67). Through & lu-w,wommﬂ
history from Msllinchrode! Springs, Wissouri facl to this licensee
ves not forwarded \mcwtrn-urrd jJobe frow the Weldor Springs
facility to the licensee in November, 1966, The licensee's representatives
were advised that alloving e person to receive & whole body exposure in excess

of 1,25 rem per quarter constituted n 1 1 . K
FPorm ABC-4 historv wes not established by the licensee f
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100, (Contd.)
No report o xposure was submitted to the Commission, The licensee
was advised t fallure to report this personnel over e Comnissicn
constituted mmmmmmm&l Also, ves oot
notified in writing of this oversxposure which constituted

L3 .

101. Al byproduct materisl workers are given & thyroid count to determine thelr
internal exposure to 1-131, Currently, twenty-four (24) persone are routinely
counted twice & week and twenty-three (23) persons are routinely counted once
per weak, Mr, Soldan stated that L{f & person's thyroid count shows greater
than 0,07 uc (50% of the 0.14 uc weekly average limit), that pereon is recounted
deily until the thyrold count i leee than 0,07 uc.

102, The thyroid counting is performed by Soldan, Bushmun, or Constentine, all
Heslth Phyeics personnel, This counting is not done at any set time of day
or oo any pre set day, slthough {t was noted thet the routine counts are
usually performed on Tuesdays and Thursdeve., The .icensee's weekly thyroid
count data was reviewed for the period November 14, 1966 through April 22, 1967.
These recorde showed that no person hed received s weekly average I-131 thyroid
burden of greater then 0,14 uc, A blank semple copy of the licensee's current
thyroid count dats sheet is atteched to details ae Rxhibit G.

103, Urinalyeis blo-asesye ery used by the )icensee to further determine internal
exposures to various {sotope workers. At the present time twenty-six persons
submit e monthly urine semple which is analy.ed for "Au-198" and "Pe-59". The
"Au- 198" aneiysie s gross gemma for 2'l energies grester thean 10 Kev and the
"Pe-59" suslyeis le groes gemme for all energles greater than 1.0 Mev. The
Iicensee's urinalysis procedures, methods, and MPC's heve been epelled out in
detail. This information was attached as Exhibit "I" to the report details of
the June, 1966 {nspection,

104, Urivnalyeis records for 1967 show the meximum semple to be 2.59 X MPC for
"Au-198", Ae noted in the licreneee's procedure, Au-198 hae the lowest MPC
of all their isotopee in this energy range.

05. The current committee membership {¢ the same s shown in Exhibit "C-3". The
committee has met for gensral purposes cnly twice since i{ts inception. These
meetings ware held on October 20, 1966 end agein on March 6, 1967. During the
March 6, 1967 meeting it wae decided that weekly meetinge (beginning on March
7) were to be held with the membership and the heads of each dey:-tment solely
for the purpose of discussing end reviewing Health Physics problems and
procedures, During the firet of these weekly msetings, weekly personnel
exposure action points were established. For thyroid uptakes, the action
point {8 0.07 uc; and for whole body exposures, 100 mrem, W, R. Konneker,
Chairmen, or F, P. Ballett, Vice Chairman, submit summaries of these meetings
to all concerned. A reviev of these summarier revesied that the licensse
mansgement is currently taking en sctive part in lowering personne! exposures.
To this end, chenges in procedures and equipment usege ie¢ discussed end
proposed ection is determined per individual! and generse! cose.

106, Bolden stated thet no arrsugsments heave been wade with hospitels or doctore
in the sres in the event of acute personnel exposure or contamination, although
errangements ere in effec. with Barnee Hospital in ceses of oon-the-job
pereonnel injuries.

107, Independent messurements of verious work arese in the wmein production room
were conducted by the AEC representstive using an Eberline Mode! E- 5008 survey
meter with & 30 I‘/C.’ probe. Locations &nd iesults of these messurement are
as follows:
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107, (Contd,)

4. Radisrion level through the rear of the glass

becking on & work bench near Hot Cell Mo, 4 . . . . . . . . . . 150 mr/hr
b, PRadiation level in the aisle neer work bench

(1tem a) - (asssy semples of Mo-Tc on bench). . . . . . ., . . . 50 mr/br
¢, Radistion level st the rurface of the glase

window of Glove Box Mo, Bo-535 . . . . . . 4 « « 4 4+ v« + + + 60 mx/ur
d, Redistion level st the front surfaece of

Clove Box No, BO-536 . . . . . . o s 4 salaaa v e DA
¢. Contents in "cold" waste bagket in G‘m Box

BEOB & ¢ ¢ o+ s s s 8 8 8 s e e e « o o 6 a8 0809 70m/he

f. Radiation level at the surface of the glon

perte of the P-32 Glove Box Ko. BO-539 . .. .. grester then 200 mr/hr
8. Radistion level st 6 to 8 inches from P-32

BIOVE POWEE « & 4 ¢ o 5 8 5 o0 g 2 e s w e w asaea 3l
b, Radistion level at the front surface of Clove

Box Mo, HO-541 (Hg-197 end Hg-203). . . . . . . . grester then 200 mr/hr
{., Radietion level at 6 to 8 inches from tront

of RO-541 R S I LSRRI R P TR S g, B
j. Radiation lmlu surface of glass window

of HO-541 . . . . . o B4k e woass 4 100 BERS
k., Radistion level ntlo mchn from glcu

vindow of HO-541, . . . . . . aenm ¥ Wk voxw & w e 130 el
1. Radistion leve!l in doorway ludln; to lodine

S I 1 T L P TN Y .

108. The Production Laboratory is posted with numerous signs showing the redistion
eymboi and colore and the words "Caution - Radiocsctive Materiale", "Caution -
Redistion Area”. and "Csution High Radiation Ares"., BSoldan stated that
radistion levels noted during the survey were only temporary end that most
materisals causing these high backgrounds are only used one or two days &t &
time and these kg etored in shislded containers during off-houre. Also, the
high background from the P-32 box was due to & spill in the box on the previous
afterncon and had not been cleened up at the time of the independent messure-
ments. The contamination found {n the "cold" waste basket was discussed

previously. (Flesse see peragreph 60 and 107(e)).
AN GEVIT DYSCUS 10N

109. The results of this inspection were discussed with licensee mansgement at the
conclusion of the inspection on April 28, 1967. Licensee representives
present ware: V., R, Konneker, D. W, Boldan, R, E. Nuelle, and L, G. Struttman,
ARC representstives present weze: J. M, Allan, CO:IIX, and E, C. Ashley, CO:IIX.

110, Items of noncomplisnce noted during the inspection were discussed, These items
included:

l. No surveys were made of first et of new uniforms prior to beiug sent
to & commercisl laundry,

2. No surveys of "cold" waste pricr to incineration or disposel tc normal
trash,

3. No records o: urveys made of lab coets prior to being sent to &
commercial l..udry,

4, Bo exposure history informetion (Form ABC-4) was obtained prior to
allowing a person (Mr. Bushmen) to receive & whole body expoeure in
excess of 1.25 rem during the first quarter, 1967. Also, feilure to
report thie overexposure to the Commission or to the exposed individual.

5. eir semples were taken during o
,.,“..‘1"&“ “ﬁ-“-u T e, 1967,

6. The comcentretions of u«u waste discharged r~ the sanitary sewer
system excesded the limits specified {n 10 CFR 20,



Continuation Sheet #18
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111, The licensee's corrective action and/or intentions to correct these items
of noncomplience are given i{n the order presented sbove in paragraph 110,

1. All laboratery uniforme will be surveyed to aseure that no contsminated
clothing is sent to & commercisl lsundry and records of surveys will be
meintained.

7. "Cold" waste survey procedures are discussed in paragraph 60.

3. Surveys of lab coats going to & comnercisl laundry will be recerded in &
log book in the future.

4, Mr, Bushman's exposure history will be obtaimed immedistely.

5. Begioning March, 1967 the nev air sampling system was put into effect.
During the move of the licensed progrem into the new building addition
during December, 1966 - March, 1967 no air samples were taken due to the
lack of parts end equipmant f:: the new system, The licenses represente-
tives added that no significant personnel internsl exposures resulted
during the ne air sample period as indiceted by routine thyroid counte
and urinelysis.

6. Corrective action concerning excess coucentrations in liquid waste
discharge is discussed in parsgraph 66,

112, Other items noted during the inspection were discussed. The lack of stops
on hood fronts could easily cause internsl exposwies if the hoods were fully
open during isotope operations: the movement of radicactive meterials from
Production :o Dispensing by wey of Shipping #s & possible source of needless
external exposures; the potentisl of tracking contsmination from various work
eress to "non-sctive' aress including locker room is ever present without
adequate Heslth Physics surveys of people lesving their work arese or by other
definite methods of determining if people are surveying themseives. The
licensee did not {-dicate any definite ection rege "_.ng these items Hut did
say thet & sign-off sheet may be used at the exits of sork ares. This sheet
would require # person to initial the fact that he surveyed himself prior to
leaving the areas,

Enc losures:
Exhibits A thru G
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October 13, 1966

Mr. Robert Brinkman

Division of Licensing & Regulations
U. §. Atomic Encrgy Commiosion
wWashington 25, D. C.

Dear Mr. Brinkman:

As per our conversation during my recent visit to Washington,
I am enclosing our application for an amendment to our by-
product license No. 24-420(-1. This amendment covers the
extension of our activities into our nearly completed new
facility. :

I left with you a complcte net of drawings of our new faci-
lity which covered in detail not only the building, but also
the special air handling systems, waste disposal systems and
hot cell facilities.

In the attached application I have tried to cover in writing

the description of the facility as we covered during our last
meeting (sce item #13). I have also covered Items 14 and 15

as they will be affected by tho new facilities.

It is our intent to net moved into these facilities just as
quickly as possible and immediately etart to accumulate data
ony o

(1) Our air concentrations ineide and outside the
building (the system is already installed and
ready to go).

Y

LN
(2) Coatamination concrol. /z<~\‘ fjjﬁ\\

(3) Raaiation control. "4

(4) Personnel exposures and liguid waste dieposal.
After a two or three month shakedown period we will suwiardze

the data, eveview it, make such ohunqio ae may be indicated,
and present it to your office. We will probably, at that time,

HALLINCRO[T!"/.NUCLEAR”
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Mr. Robert Lrinkman October 13, 1966
Page Two

request suostantial increases in our possession levels.
Since we nave had some rather major changes in personnel in

the past year, you will also note we have changed the make~
up of our isotope committee.

Since we are now only days away from complction of this faci-

lity we would appreciate any help you may give us in expi~
diting this application., Should you have any questions,
please do not hesitate to contact me by collect phone.

Very truly yours,

NUCLEAR CONSULTANTS DIVISION
MALLINCKRODT CHEMICAL WORKS

W. R. Konneker, Ph.D.
Vice President

WRK/ 38

Enc.
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ATEM 4
ANDIVIDUAL UGLRS
The make up of the new Isotopes Committee, including names of

individuals and company titles and committee titles, are as
follows1

W. R. Konneker, Ph.D., Genersl Manager, Chairman
Floyd P. Hallett, Ph.D., Technical Director, Vice Chairman

Mr. Don.ld W. Soldan, Monager of Health Physics Department,
Vice Chairman, Secretary

Mr. Ralph E. Nuelle, Manager of Instrument Calibrastion De=
partment

Mr. Lloyd G. Struttmen, Manager of Medical Consulting Depart=
ment

‘.
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ITEM 8

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4

RESUME - Floyd P. Hallett, Ph.D.
EDUCATION

Dr. Hallett attendcd the University of Wisconsin and received
his B.S. degree in pharmacy in 1947. He received his Ph.D. in
pharmacy and chemistry in 1951 from the University of Wisconsin.

JOB EXPERIENCE WITH MALLINCKRODT CHEMICAL WORKS
1951-1955 ~ Supervisor, Pharmaceutical Control
- 1956-1960 = Assir  t Director, P}oduct Development

1960-1962 - Director of Product Development, pharmaceutical
products

1962-1965 ~ Assistant Director of Research and Development
and Director of Clinical Development

December 27, 1965~Present ~ Technical Director, Nuclear Con~
siltants Division

Lxperience at Mallinckrodt Chemical Works included setting up
sampling, testing and other control procedures for medicinal
chemicals and drug products.

In addicion, it included responsibility for pharmacological,
pharmaceutical and clinical research and development on drug
products. '

During the period of 1951 to 1965 Dr. Hallett was responsible
for the contacts with Government agencies such as the FDA and
NIH, including application of submissions and applications to
these agencies.

He has been gaining experience in the administration of technical
aspects and problems relating to the production of radioactive
pharmaceuticals for ten months and has beer renponsible for the

* direction of the production, quality control, dispensing, shipping
and research and development departments.

He is & member of the American Chemical SBociety, American Phar-
macy Association, Sigma Xi, Parenteral Drug Association and the
Research and Development Section of the Pharmacist Manufacturers

Association, ¢

MALLINGKRODT ‘NUCLEAR
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ITEM 12
EACILITIES AND EQUIPMENT

Description of Building and Immediate Zurround ings

The building occupied wholly by Nuclear Consultants, Divieion
of Mallinckrodt Chemical Works, is a two-story cement block

structure 169 feet in length and B0 feet in width. The first
floor extends the full length and width of the building. Lo~

' cated under the south half of the first floor is the ground

floor which extends the full length of the building. The land
on which the building is situated io in an area zoned "heavy
industry." The location of the building on the property and
ite relationship to adjecent buildings is indicated on the
Plot Plan Figure 1. Minimum distances between buildinge are
indicated and are approximate, ,

Aixr Handling System (New addition)
A. Supply System

There are two separate main air eupply systems for the new
addit.ion. One system serves only the Production Labora=
torics, and the other serves the Quality Control Labora-
toric. and the entire rest of the addition. The supply
air .or both systems is taken through the south wall into
the heating and air conditioning room located in the
southwest corner of the building on the ground floor.

1. Pioduction Laboratory

Wie Production Laboratory is maintained at approximately

1/4 inch w.g. negative pressure with respect to the
hallway. Approximately 80 percent of the supply air
is returned and recirculated. The I-131 Tagging Room,
located in the southwest corner of the Production Lab-
ocatory, has a dampered air supply but is not connected
to the cold air return. This room ie maintained at a
slightly negative preseure with respect to the main
Juboratory by removal of air from the room through

the glove boxes and vault connected to the iodine ex-
haust system and & separate exhaust duct, The Drug

o
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Storage Room and the Radioactive Waste Storage Room,
the doorways to which are located on the north wall
of the Production Laboratory, are also maintained at
a ncgative pressure with respect to the Production
Loboratory. Approximately 1000 cubic feet of air
per minute is exhausted directly into the atmosphere
from the Waste Storage Room to maintain air concen=
trations within permiseible limits. A portion of
the air ie supplied by an auxiliary blower installed
. on the roof of the Waste Storage Room. The balance

" of the air is obtained through a register conn«cting
the Drug Storage Room and the Waste Storage Room. A
duct connected to the main Production Laboratory supply
system furnishes the air to the Drug Storage Room.
There is no cold air return in the Drug Storage Room
or Waste Storage Room. A separate blower installed
above the ceiling in the Production Laboratory supplies
the Sterile Room through a bacteriological filtei. Alx
is exhausted from this room thiough the glove boxes and
finally through an absclute filter. The air balance is
such that the Sterile Room is at & slightly positive
prepsure with reepect to the Production Laboratory.

2., Gual.ty Control Laboratory and Balance cof the Addition

The Cuality Control Laboratory and the balance of the
bu.lding ie maintained at approximately atmospheric
pressure. Approximately 75 percent of the air is re=-
circulated via cold air return ducts in all aress
except the Animal Room and Animal Testing Room. Air
from these rooms is exhausted directly into the atmos=
phere through the xoof.

L

Exhaust System

There are eight points of diecharge from the new addition==
s8ix of which exhaust areas, hoods, glove boxes or hot cells
in the Production Laboratory, and “‘wo of which exhaust air
from tne Quality Control area. The exhaust fans are equipped
with sail switches and electrically actuated spring loaded
positive closure dampers to prevent back flow. If the air
flow is reduced below some minimum value, an annunciator
light located near the area of interest is actusted, and
power to the damper is cut off which returne the damper to

& closed position.

¢
-2. -
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1. Production Laboratory

Fan EF=-2

Fan EF-2 is connected to the glove boxes used

for processing radioisotopes other than I=131

and to the hood located on the west wall., Ad-
ditionally, this fan exhausts the I-~131 Tagging
Room. Approximately 1750 cfm of air is discharged
from this fan and diluted by the Venturi principal
giving an effective 4500 cfm diecharge. The file
tration consists of a prefilter followed Ly an
absolute particulate filter.

Fan EF=-3

Fan EF-3 is connected to the hood on the south
wall of the Production Laboratory. The filtra=-
tion coneists of a prefilter followed by an ab-
sclute particulate filter.

Fan EF=5

Fan EF=5 exhausts air from the Sterile Rcom. The
filtration consists of a prefilter, absolute par=
ticulate, glove boxes, and absolute particulate.

Fan EF=6
Fan EF-6 exhauste air from the Waste 8torage Room.
System K-2.5

System K~2.5 is loceted on the west end of t.e
roof of the raised bay section and consists of
Gual fans 2.5-1 and 2.5-2. This systeém exhausts
air from all glove boxes for processing I-131 in
the main laboratory area and from the glove boxes
in the I~131 Tagging Room and from hot cells 4
and 8, wherein large quantities of I-131 will be
processed. The filtration system consists of the
following: prefilter, absolute particulate, ab-

solute activated charcoal, end absolute particulate.

The enclosure for these filters has been designed
such that the firet absolute particulate filter

-3- (
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may be changed without disrupting the pressure
bala: e in theo system. One of the two fens is
in operation at all times, and the other is on
GLancoy. If the pressure differential increases
above a proset value for any reason, the standby
fen iu automatically ewitched on. This fact is
indicoted on the annuncistor penel. In case of
a power failure, a spring losded demper sesls
the air outlets from the hot cell.

£. BSystem K~-1.5

System K~1.5 coneists of dual exhaust fans No.
1.5-1 and 1.5-2 located on the east end of the
rYoof on the raised bay. Thie system is connected
to hot cells N». 1, 2, 3, 5, 6, and 7 and is
identical in operation to Bystem K=2.5. It is
equipped with 2 prefilter end & particulate ab-
solute filter only. 1I-131 will not be hendled

in any of these hot cells.

2. Quality Control Lsboratory
e. Fan l!'-l
Fan EF-l is located on the southwest corner of
the roof and exhausts the Animal Testing Foom
and Animal Room.
b. Fan EF=-4
‘Fan EF-4 exhausts the hood located on the north
wall of the Quality Control Laboratory and slso
some driers located in the southwest corner of
the main Quality Control Leborstory. '
III. Liquid Waste Handling Bystem
A. Redicactive Liquid Weste Effluent
l. High Level Retention Tank

-4 2000 gallon concrete retention tenk i - uried under
*3 feet of earth in the fenced off ares to the year of

-~

-y -
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the building. Thim retention tank ie connected only
to the hot cell system. Sink drains in the individusl
cells and drains on either end of the hot cell floor
discharge to this retention tank. A control panel

for operation of the metering pump to ¢iecharge the
retention tank is located on the north wall of the
laundry room on the ground floor of the new addition.
Tnis control panel also indicates liquid level in

tie retention tank. An alarm system may be set to
trigger at any predetermined liquid level. A sample
iine from the retention tank is brought through the
wall at this location. After assaying the radioactive
contents of the tank, the metering pump may be se¢t to
digscharge a predetermined volume. The metering pump
automatically turns off when this volume is discharged.
Relatively high levels of radicactive materisls in
small volumes of liquid will be discharged to this
¥etention tank. At a rate of 10 gallons per day, it
would take approximately 10 months to initially fill
the tank. Radioactive materials discharged at the
biginning of this interval will have decayed down to
tae point that the liquid originally associated with
tais material will be acting merely as a diluent.

Once the tank is filled, we anticipate discharging
s.a1l daily quantities of the order of 10 gallons

per day. The tank is vented to the atmosphere threagh
¢ absolute filter installed above ground level in the
fenced off ares. An emergency retention tank consiste
14g of a concrete encased 50 gallon stainless steel
Grum is buried between the building snd the high level
¥olention tank. In case of a grose spill of radiocac=
tive materials in one of the hot celles, the cischarge
from the hot cells may be diverted to the emexgency
retention tank by manually cperated valvee. The 50
gallon capacity is sufficient to provide thorough
decontamination of the affected hot cell. After an
indefinite decay period, this tank may be discharged
to the high level retention tank by manuelly controlled
valves, all of which are located in the fenced off ares

behind the building.
Low Level Retention Tank

The low level retention tank is identical to the high
level retention tank except that the predetermined

HALLXNC!EI‘IODT /wcq:n
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volume sctting may be set to discharge large volumes
at a given time. The controls for the low level re=
tention tank are similar to those of the high level
retention tank and are on & common panel. Located
adjacent to the control panel is & valve and flow
meter for increasing and regulating the total water
consumption of the building for dilutien purposes.
The flow meter discharges to a standpipe connected
directly downstream of the retention tank syetems,
Relatively low quantitics of radicactive material in
large volumes of water will be diecharged to this re=
tention tank. The retention tank is connected to
standpipes in the individual cells in the hot cell
to all hoods, einks, floor draine and Srera—peosres in
the main production laboratory, the Quality Control
Laboratory and Animal Room, and to the utility sink,
laundry drain and floor drains in the laundry room.

Nonracdioactive Liquid Waete Effluent

All other einks and floor drains outside of the laborae
tory restricted areas in the new addition are diecharged
directly to the sanitary sewer system. Included are the
sink. in the change arcas to the Production Laboratory
and to the Research and Development Laboratory, the Bottle
Waghiig Room, the lunchroom, the men's and ladies' rooms,
and ucility sinks.

"y
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IV. BHot Cell System
A. Dimensions
1. Outer overall dimensions
a. lLength 27'6"
b. width 11'0"
¢. Height 9'0"
2. Concrete shielding thickness
&. Walle 2'0"
"b. Top 1'0"
3. 1Internal individue.i cell Jiwensions
8. Cell No. 1
(1) Depth.: 3'6"
(2) width 3'6"
(3) Height 10'0"
b. Cell No. 2
(1) Depth 3'5 1/2%
(2) width 9'0*
{3) BHeight &'0" s
. €. Cells No. 3, 4, 5, 6, 7, and 8
(1) &pth 3's 1/2*
(2) width ¢'6"

(3) Height 8'0"

- -
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4. Zinc bromide windows

(1) 24" x 24" x 24"
S5. Tranefer door

(1) Depth (concrete thickness) 2'0"

{2) width 3'6"

(3) Height 3'9*
Manipulatore

l. Master Slave Manipulators Model H, Central Resesrch
Labe, Inc.

Windows

1+ Zinc bromide windows, Ameray No. AM 868«3

Cell face penetrations

l. water

2. Vacuum

3. Special

4. Master slave manipulestors

5. Plug

6. Power

7. konitoring

Cell mtc:iotﬁ

The hot cell is divided into compartments with carbon steel
partitions painted with Carboline protective print. The

partitions have sliding doors to permit transfer of materisls
from cell to cell in » transfer basket.

~B=

=
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F. Typical Cell Usage

A typicel procedure for utilication of the hot cell * as
follows: The trancfer door is withdrawn on its trac s

from the face of the hot cell. A chipping container is
transferred into the hot cell, #2nd the cell transfer door
is closed. An electric hoict located at the top of the
trensfer cell is used in conjunction with the manipulators
to remove the shipping container 1id. The manipulators

ere used to remove the radivactive materiel from the ship~
ping container. At this poin*, the interlock is activated
assuming the source is strong enough to produce @ radiation
level within the cell of 100 mr/hr. The radioactive maoter=
ial is troneferred to the transfer backet and then to the
cell in which it will be chemically procecsed. Aftec pro-
cessing, the material is temoved through a tranefer drawer.
A glove box may be installed at this point for decontamine=
tion of materivls being removed from the cell if this be~
comes nccessary.

V. Productiorn Equipment
A. Glove Boxes
1. Diseription

- 4.2 glove boxes are of plywood conetruction laminated
i.side and ocuteide with formica for ease in cleaning.
“.ey have been designed with high fronts such that,

i necessary, shielding in the form of lead plates

roy be added to protect the mejor portion of tn. opera=
vos's body. One scries of glove boxes will be arranged
vad to end and back to back in o double row. Where
wtcessary, lead plates will be sandwiched between tne
¢love bovcs. Each box is equipped with a transfer box 7
having airtight double door system. Ultraviolet, fluor~'
escent light, electrical outlets, and where necc seary,

Vo cuum anG water ore provided in the boxes. Almost oll
cperations which previously were performed in fume hoods
will be performed in the hot cell or in glove boxes of
this type.

2. Filtrotion System

Tie glove boxes are supplied air through a common abso-
lute bacterioclogical filter ronnected to the transfer
-9- -
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boxes. Eoch individual glove box is equipped with an
absolute filter which permits filtered air to flow
from the trannfer box to the main glove box. When
the outer door of the trancfer box is opened, the
giove box remains at a negative pressure with respect
to the room equal to the pressure drop develop~d
across these filters. Sterility is also maintnined
under these circumstances. After closing the outer
door, the air within the transfer box is purged with
faltercd air from the common filter. At this point,
the glove boxes are at a negative pressure with re-
Spect to the room equal to the pressure drop acroas
both filters. After purging, the inner door of the
transfer box may be opened, and materials may be
passed into or out of the main box. The glove bouies
are never opened directly to the atmosphere except
during cleaning operations and thus are 2lways main-
toined at 2 negative pressure. Air removed from all
giove buxes except those handling Iodine-131 is passed
thiough @ common absolute radiclogicel filter before
being discnarged to the stmosphere. Those handling
iooine~131 are discharged through the epecial air
handling sysetem K=2.5 as described in Item 13, Sec~
tion IXI, Part B.

B. Hoods

Ther: are two hoode of the type currently in use in the
presert Production Laboratory which will be installed in
the ..ww Production Laboratory. Only those production runce
tion. wiich need not or cannot essily be fit into glove
boxes or cells will be performed in these hoods. The an=
ticipated face velocities for these hoode will be in the
range of 80 to 120 linear feet per minute.

Shielding

A. General shielding

de

Wall Construction

All outer and inner walls of the Production Laboratory
are of concrete block construction to minimize radia=-
tion lovels in adjacent areas. An B-inch solid concrete
block wall separates Quality Contrel from the main

4
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Product.ion Laboratory. A 4~inch solid concrete
block was. is erected around the Gterile Room. A
c/csonc=type fence is erected around the outer
walls oif the Production Laboratory providing dis=
tance to further reduce radiation levels in unre-
stricted aress to well below permissible limits.

2. Earth Shielding

The Production Laboratory ie constructed on the
norch eide of the firet floor level (nothing be-
neath) thus providing a large amount of earth
shielding between it and areas located on the
ground floor level on the south half of the build=
ing. '

Specific shielding
l. aot Cell

. The hot cell provides shielding as previously de~
scribed in Item 13, Section IV.

2. kLiyh .evel Radiocactive Waste Storage Tube

“un high level stroage tubes are locsted in the Waste
vcorage Room. They are 12 inches in diameter and ex=
cend through the concrete floor down to & depth of

«v feet. Materials, such as high level radicactive
Wuste or contaminated equipment and glassware, will
bo gealed in steel containere before being stored in
these tubes.

3. Low Level wWaste Storage Tubes

Five low level tubes sufficient in size to accommoc te

@ 30~gallon container are located in the Waste Storagc

Room. Low level radicactive waste will be packaged in

fioer drums and ctored in these tubes. Five additional
iow level storage tubes are located outside adjacent

to the Waste Storage Room within the fenced~off srea.

4. Shielde at Activity Pass Through Windows

‘Poured concrete shields are installed at activity pass
through windows from the Dispensing Laboratory to the

-lle
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Shipping Department and from the Production Labors=
tory to the Shipping Department. These shields
have open tops and provide shielding in all other
directions.

5. Jaciaged Phermaceuticals hwaiting Shipment in Bhip~
Ping Room

A solid "L" shiped concrete block wall is erected in

the Shipping Room for shielding of Shipping Room per= i
sonnel. Pockaged pharmaceuticals will be stored on
ehelves erected along this wall prior to shipment.

6. Diagnostic Capsules Storage Shield

4 shicld wili be erected in the Iodine-131 Tagging
«oon Jor scorage of diagnostic capsules. This shield
will be connected to the air handling system to main-
tain it at a negative pressure with respect to the
Tagging Room.

7. sigh Level Activity Storage Tubes

“wo high level storvje tubes 12 inches in diameter and
10 feet deep are located in the Production Laboratory 4
near the glove box operations. These will be used as
required by production personnel.

d: L.ac Cubicle Shields for Tabletop Storage

Lo cubicle shields 12 inches in height with » wall ,
tiickness of 1 inch with varying internal dimensions ;
Cusrently in use in the present Production Laboratory
«aasd be transferred to the new Production Laboratory
and utilized as required.

VII. Air Sempl.ng System
L3 i
A. Continuous Air Sempling Gtations
i+ Environmental stations

Environmental stations will be located around the entire
periphery of the roof. Sampling stations will also be
located atop of the raised bay enclosing the hot cell

¢
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operation. Theee porticular stations will drew
samples at points approximately 25 feet above the

first iloor ground level.

Points of Discharge

Samples will be taken from all points of discharge
described in Item 13, Section II, Part B. All the
above samples are teken on a continuous besis.

Intermittent Air Sampling Stations

1.

Present Production and Dispensing Laboratories

The air sampling statione located in front of each
nood in the present Production Laborstory and in
the Dispensing Laboratory will be continued.

New Addition

4 @VC pipc run exposed at the ceiling throughout the
Cicare now building enobles us to collect samples in
@iy and all areas in the new addition. Samples may be
collected by drilling and tapping into the PVC pipe

and connecting a dropper line te the point of interest.
All the above samples are collected from 8:00 in the
morning until 5100 in the evening, Monday through
Sucurday.

-y
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on most of our isotopes.

=

>

All control mcasurcs in our current radiation protection progrom
ohall be extendci o include 211 areas within the new sddition.
We shall accumulate records and data for several monthe, after
which time & summary report will be submitted to you. As demon=-
strated by monitoring and survey results, we may decide to revise
our license to better fit the new working conditions. At thie
time we will more than likely request increased possession limits
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ITEM 15
KILSTE DISPOSAL

One major change in our waste dioposal handling will be in the
area of liquid waste, To date we have restricted the disposal
of liquid waste material down our sewer system. With the two
new retention tanks as described in Item 13, Bection 11X, Part A,
such waste will be accumulated in these tanks for decay prior to
releasec to the sanitory sewer system.

High level and/or long=lived radionuclides will be stored in the
ten high level storage tubes as described in Item 13, Section vI,
Part B. Low level and/or bulky material will be stored for decay
in the low level waste storage tubes located inside the Waste
Disposal Room. y

After an adequoce decay period, the low level waste will be moni=
tored with a2 suitably sensitive instrument, and that material
found to be nonradicactive will be released through normal trach.
The remainder will be repackaged in ICC approved drums and then
Atored in the outside underground storage tubes until released to
an authorized radicactive waste disposal agency. The agency we
are currently using ie Nuclear Engineering Corp.
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Manrager
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Manager (St. Louis and Branches)

A,

B,
c.

Establish and implemoat programs and procedures,

Control isotopes inventories end possession limits,

Prepare license &, plications and amendments,

Compile radiation ristories,

Compile s.irvey records and reports,

Prepare overexposure reporte or reports of excessive levels or concentratioms,
Take corrective measures to reduce excessive exposures, levels or concentrations,

Becretary (.. ¥ -ra,Jv.. I-/u'-.»' R */ Ml,d\rn,c/;«f(o-d Py u/«u/-'.(m 7 erbana

Compilation of:

l. Radiavion Histories (8t, Louis and branchos ),

2. Requosts for previovus radiation histories,

3' m“‘.- .

4, AEC-5's,

5. RMA-1's or equivalent,

6, Thyroid Burdens

7. Bioassays. Luawa Laca 4¢. - tuw & 0, e

8. Reports %o individuals on overexposures. vy Lo Selle.)
Reporte to the AEC »f overexposures or excessive levels or concentrations,
Film Badge kecords (S8t. Louis and branches ),

1. Weekly results,

¢, Weeklv fractional permissible exposures,

3. Runring quarterly totals.

4., Runnin; gquarterly fractional permissible exposures,
Regsorts 1u department heads on exposures, etc,

Branch correspondence,

License amendments (St, Louis and branches ). »
License tpplications (St, Louis and branches ),

Forme (5t. Louis and branches ),

Fl;iﬂ‘-

A,

..
sun £
<

hbor.tﬂ Techrician ﬁ!;’"‘wf/m &("4«\-':.../ Lepwe t NCMI 144&'44'

Air Sampling.

1, Colivec. general restricted eand unrestricted erea air sample cartridges,

2, Measurc initial aad final air flovw rates for above samples,

3, Count ull labpretcry and geperal restricted and unrestricted ares air
samp les,

4, Calculate airvorne radiocactivity concentrations,

Thyroid ptake Measurements

1, Porform twice weekly uptake moasurements,

€, Perform once weekly uptake measuremonte,

3.

4, Celculate weekly averages,

6, Calculate running quarterly t t'rln.

Radicactive Liquid viaste, @+ —ardsd: -

1., rollect liquid wasto samples, w all G il have frea vban Al wirar
2., Count sample aliguots. Seffe.. ofie~ domn Sl



(3. Analyze sarmpies,
(Q. Caleulnte liquid radiomctivity concentrations.
¢ o[{ﬂ“ ;5. Caleulate permissivle volume of liquid which may be discharged,
J 6, Discharge permissible quantities,
\1. Inventory metiviiy discharged, =
D. iadiation Level Surveys, 00 lus Zag, (u)u.l, “t0)
Moasure radiation levels in all general restricted and unrestricted areas,
E. Loose Contamination Level Surveys, &lf luv ./ - (Dedy,
1. Cellect wipe samples in all general re tricted areas, ‘
2, Count wipe samplas from laboratory and gemeral restricted areas,

« Film Badges. .« ‘.
%";2{ Change and collect all film badges.
G, Urimalysis, n '~ ¢
1, Collect urine samples, -

2. Prepare samples for counting. ¢

8. Count samples et all energies greater than 10 Kev,

4. Count &ll samples at energies grester than 600 Kev,

5., Count samples at greater than 1 Mev as reguired,
’h.lé:r =6, Run spectrs as required.

7. Calculate body burdens,

2

W GM») Technologist

A, Air Sampling.
1, Coliect laboratory restricted air samples,
O 2, Messure initiel and final air flow rates,
B, Radistion Lovel Surveys, .aly == Reeeid af (aew e lly
Messure rac.atvion levels in all laboratory restricted areas,
C. Personnel Contamination Check, A -l .
Check ail personnel for commiz,ntio}s Lowe {)3 Kiona durnn, gy - "hasE
D. Loose Contamiration Levels, &siy
Collect wipe samples in all leboratory restricted areas,
E. Contamiistion Surveys. / .c—ay icef Lised A
1, Checs all protective clothing in the lab for contaminstion gleva ox gloves,
shou covers, lab soats, etc, ),
2. Chock hoods, gloveboxes, waste containers, ets,, fon contan . nation,
F. Radiosct. e naste, (le werirs = L i
1. Peokage and lebel high level redioactive waste and transfer %o s storage
rm‘ .
2, Package, labe} and proparo shipping papers for radioactive waste,
3., Peckege, label, inventory and store ‘ontaminated safes, glassware, equip~
ment, etc,

JW‘L Docontamination Technicians

A, laundry (Technician No, 1).
1, Collect, wash and dry gloves, shoe covers ;M. lab coats, uhé_rtl. ponts

) 3, Rewash contamimated clothing or_store for decay., Bl oS o] Jobenr,

oy 0»’7 (alove & vac MJ{»M)
e

and ar 6. cmw 1 -
£, Check all protective clothing TB%'cehmlmtion. Juk vost, - w;"’*\v&:‘



. 4, Check 8.1 glove: [for tears or pinholes, F ' '\
C) §. Inventory and store aill protective clothing,
B, Radioact.ve daste
1. Col sct all waste !‘ran the low level radioactive waste containers in the
Quaiity Control, Dispensing, R & D, GEKCLama® and Health Fhysics depart-
ments,
2, Begri-ate 0" nnd cold waste end incinerete cold waste, s A L Mo N eon iy
3. Repaciage ena rela :ol not maste, uv don wWallye disesim '
C. Decontanimation (wes: o
/1. Decortaminate floors, . <42, emwp DC ~
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A
B,

C.
D,
E.

b Daily Time Reguirements

Managor

Becretury (Secretarial time has averaged 23 hours per cay
since February, 1906, )

Laboratory Technician

Technologist
Decontas.ination Technicians )
1, laun 3 7 hours
By—HOO s and_gloveboxes—{4—vo-b-per—day)

and safes—end-equipment Hehoure—
3, PFlours \ A hours
4, Hot waste 32 hours
6. Spills % hour

Total Time Required

Current Available Time

»

Equipment Reguiremeuts

i

A_g_rv\_l‘! u"“"‘w

Innedinte
rlia wtl €

-
Magoascalor IITa =0'fe $nE o~
Ludlum Survey Meter Hoodh a G“""‘)
Air sampling punp and motor Mee
1967
Automatic sempl

)

e

7% hours
3 hours

7¢ hours '
75 hours
B¢ hours

7 /%

32
,M/- hours

; hours

>
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E 10DINE-131 FRACTIO! | PERMISSTBLE THYROID BURDEN WEEXLY AVERAGES '

1
Quarter Start. VWeek No. " Week Start.

WKLY  RUN  WKS  CORP
NAME, MON  IUES  MED  IMURS JFRL:  SAT AVIR  TOTAL OBS  TOTAL

Ballentine "\ ' Y ; .'i :
Beiermann N\ vt . . -

JEorne W :

Brinner 1

Brown, J.L - P

JBushman
Londie

Lox
French
Frick
.G:MV.
Granger \

Greenber,
Crumaon il s

Hamilton ___.\._
Kellerman \ .
__£.
Y il
’L

e

LePere
Milsark -
n
Robb
Rodrian ) -
th ¥ .
Sirubel /

hcl}goum o
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| ]
Quarter Start. VWeek No. " Week Btarts

; ' WKLY  RUN  WKS  CORP
RAME MOW  TJeS  MZ INMRS JRL SAT AVER  TOTAL OBS . TOTAL

AuBuchon ' £
Barlow \\ iy 8 2 . g - v
LCoslet
DOOI‘. C,. - -~
Deer ,G.
.Duvgll
Greeves . T

Suthrie
Holgate
Jordan

\
R
AN

e - - :
Scrivner -

__s.nllcr

Liliepen
¥ Soldan

Spradling
oad

Temne :

whiteside L

~dancy
Zebura
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