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Enclosed are coapliance inspection reports on the subject licensee's
special nuclear and source material program being conducted im a

plant near Hematite, Missouri. The inmspection covered radiation safety
omly and did not include an actual detsiled inspection of the criticality
safsty aspects of the special nuclear material program. The inspection
was made at this time as the result of a letter dated December 15, 1960
froa the licenses which reported exposures of personnel to airberne racdio-
activity concentrations in excess of spplicable limits of the regulations.

The programs were found to be in noncompliance as follows:

: ' - 213
O\TL License Mos. SKM-33 and C-5308 e SME
10 CFrx 20,101 sure of~individuals In restricted areas.
(b) Licensee records show exposures of some parsonnel
to airborne concentrationn of radiocactivity in excess
of the limits specified in this section of 10°'CFrR 20

as effective prior to Jamusry 1, 1961.

old 10 CFR 20,403 Motification and reports of imcidents.
(c) Thirty-day repert. The licensee did net report,

within thirty days, exposures of {ndividuals te con-
centrations of radiocsctive materials in excess of the

applicable limits of 10 CIR 20 as effective prier te
January 1, 1961. .

10 CFR 20,203 Caution sigms, labels and sigmals.

(b) Radiation Arsas. The licensee has not pested
areas with radiation area signs where rcquir.d by
this section of the rcgulltions.

(4)(2) The licensee has not posted all areas, with
airborne radicactivity signs, that require such poste
ing under this section of the regulationms,

License Ho., SHM-33

License Conditien
The licenses is authorised under the conditipns of the

licanse to use an incinerator for contaminated trash.

‘\/éf{
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The license condition requires that the liceases use

. procedures as describad im his letter of requast dated
November 8, 1960, which ntstes that the flue gases from
the incinerator will dbe continuocusly momitored for the
first month of oparation. '.The li{censes has mot monitored °
the flue and is therefore in noncempliamce with the liceamse
condition, . h ’

The noncompliance with 10 CFR 20.101 (as effective prior to Janmuary 1,
1961) airborne radiocactivity exposurss and the reporting of such ex-
posures under 10 CFR 20,403(c) (as effoctive prior to January 1, 1961)
wire discussed with Mr, Frank Zeitlin, Vice President in charge of
licensee commarcial operations, and ltr. J, W, Miller, Head of the
Industrisl Hygieme Deapartment. Improvements in equipment have decreased
the airborse concentrations and Mr. liller stated that no problem is
expected in msaintaining personnsl exposures to airborne comcentratioa
below the limits of 10 CFR 20 as effective January 1, 1961,

Tho posting noncompliances with 10 CFk 20.203(b), (d)(2) . were dis-
cunsed with Mr. Miller and he stated ghit the required posting will be
established as soon as possible.

In regard to the noncompliance with 51433 license conditions, Mr,
Miller stated that appropriate sampling equipment will be procured
and the incinerator flue sampled as reaquired.

We recommend that the Division of Liconsing and Regulation letter of
compliance status inform the licensee of the following:

l. The licensee should be requested to confirm that the posting
deficiencies have been corrected,

2.. The licensee should be requested to indicate the status of
the sampling program for the flue of the incinerator as
corrective action for the noncompliance with the license

condition.

Licensee records for 1939 and the first three quarters of 1960 show
some exposures of persomnel to sirborne radiocactivity in excess of

- permissible limits but the major part of the axcessive exposures re-
corded for this pariod were only slightly in excess of the permissible
limits. Licensee records for the last quarter of 1960 show about
fiftaen exposures slightly in excess of the permissible limits of the
regulations. However, in no case has the licenses taken into con-
siderration, in the compilation of the records, the benefit received
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in the use of masks im his program to lower the actual imtake of
raldiosctivity by personncl, When we consider that the majority
~ of all axcess concestrations as reperted were omly slightly greater
than the permissible limit and assuwe.a reasomable benefit from the
‘ wonring of masks it is probable that the number of overexposures
would -be much more limited and possible that mone of the exposurss.
warre in excess of the permissible limits., As for the exposures re-
corrded for the last quarter of 1960 that were only slightly im excess
of the permissible limits, we conclude that the use of masks held the
actual airborne radicactivity exposures in these cases withia permiss-
ible limits, Im viev of this and our other findings during the in-
spoction, we feel that the licenseea's radiatien safaty pucucu in

the program are goed,
No follow-up imspectism is planned.

% 5’:. lo Slpitic
Eni:losures? !“

Coplisnce Innpoctton Roports
for License Fos. 81!8-33 and c-ssoa

cct L. D, Low, Director, Division of Compliance, Weshington, w/encls.

*
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COMPLIANCE INSPECTION REPORT

1. Nane and address of Licenset . 2. Date of inspection

Mallinckrodt Chemical Works

Second & Mallinckrodt Streets
St. Louis 7, Missouri

March 20 - 23, 1961
3. Type of inspection Reinspection (1}
4. 10 CFK Part(s) 2pplicable

Attentiont Mr, John G. Moore
Vice President | 20 and 40

5. Licease number(s), issue and expiration dates, scope and conditions (including amendments)

License No. Date Rxpiration Scope and Conditions

C-5308 10-20-60 10-31.61 Source materfal for Use in accordance with the
’ procedures described in your application of
September 29, 1960, This license extends to
your plant at Hematite, Missour{,

¢ lInspection findings ('anc items of noncompliance) :
The licenseels program involves the processing of scurce and special nuclear materials

under License Nos, SNM-33 and C-5308 in a plant. located near Hematite, XMissouri. Tuz
plant {s designed and devoted entirely to thisPpurpose. Licensee perscan.l argagec ¢n
the progrim have adequate training and experiance to satisfactorily srctess licensze
personnel and the general public from the potential radiological heslin zud nuclear
sriticality hazards incident to the program., lersonnel are monitored with s licensac
furnishec film badge program and a record is maintained of the filw rescingr. kadiatiorn
surveys have been mada and a record kept of the survey findings. A progzrer 3¢ sampling
airborne and liquid effluent concentrations is in effect and records are meintajned of
the sawple results. Plant areas and containers are posted and labeled as required by
10 CFR 20.203(e)(1), (£)(1) and (£)(4). Form AEC-3 i{s posted as required by

10 CrR 20.206(c). The only items of noncompliance observed or otherwise noted during
the Gourse of this inspection are as follows:

10 CFR 20,101 Exposure of individuals in restricted aresas.
(b) As effective prior to January 1, 1961, the licenses exposed personnel
to concentrations of airborne radicactivity in excess of the amounts stipu-
lated in this section of the requlations., (See paragraphs 26, 27 and 28
of the report details).

(continued on reverse side)

77 Leate of last nrewon.s m:pcc' ion _'_E-.B_-l.s—Compa;) Confidential” intormation contained in this xcporl’ Yes U-_ No ¢
Jan. 12 thru 14, 1960 (Specify page(s) and paragraph(s))

DistrisUTION: -
WK ’:' "r'p-sr"'f rre eeeneesienns eesesennerensarnens .

2dvision of Compliuuse e ~ rsvestas

.- . - “ . . ' /\ . [

sashingtonu, B.o. (1) Acrrped b L ees fb,-.—ua—a'r‘—~ [SURTI
en Lubiaskd

tistsien of Livansiug - 3¢yulation 2ak Pliar Operaticnc filee .

. . 0 v
dazangsen, D.C. (1) beretens afirer

Agril.lh, L5481

Dste pe .arl ynr-ndl

" ."c.nn'ﬂ' Ier anv awnbered iteo Seve, the continnation may be extandrd @0 the raverse of this form using feut to rle
wnt ran 2t top for bindizg facntifying each sem by number 2nd no: inz "Centinued” oa the faze of ferm un'

1E--TIN4-T WD WOVIRmmIAT s0INIC D00

RLCCMMENDATIONS SROULD BE SUT FOKTH 1IN A SEPAKATE COVERING MEMORANDUM



6. Inspcctioh kindtnss (and items of noncompliance) (continued)

10 CPX 20,403 . Notification and reports of incidents, .
(c) Thirty-day raport: The licenses failed to report, within thirty
days, exposures of individuals to concentrations. of radioactive materials
in excess of the applicable limits of this sectibn of the regulations as
required by 10 CFR 20 as effective prior to January 1, 1961. (Sco ’
paragraphs 26, 27, and 28 of the rnport details), o

10 CFR 20,203 Caution signs, labels amd stgnxls.
{b) Radiation areas - The licensee has not posted areas with 'radiation

area® gigns where required by this section of the regulations. (Ses
paragraph 32 of the report details)..

(d)(2) The licensee hap not posted all areas, with airberne radioactivity
signs that requirc such, posting under this sectien of the regnlations.
(Scc paragraph 32 of the Teport details).
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Mallinckrodt Chcnlcnl Works
St., Louis, Missourt

License No. GaS900

DETAILS

I. GENERAL INPORMATION

9.

10.

The special nuclear materials processing program being con-
ducted by Mallinckrodt Chemical Cowpany at Hematite, Missour{,
under License No. SNM-33, was initially inspected August 18
and 19, 1958 and no items of noncompliance were reported, This
program was reinspected January 12 thru 14, 1960 with no items
of noncompliance reported. The licenseefs source material
activities under License No., C-4495 were initially inspected
January 12 thru 14, 1960 and no items of noncompliance were
reported, License Ko, C-4495 was superseded on February 9,
1960 with License No. C-5014 which in turn was superseded
October 20, 1960 by License No. C-5308, All of the licensee's
activities involving special nuclesar and source material are
being performed in his plant at Hematite, Hislouri, under
License Nos. SNM-33 and C-5308.

This reinspection of the programs being conducted under
License Nos, SNM-33 and C-5308 was made on March 20 - 24§,
1961 by W. W. Peery, Inspectidh Division, OR0O., Licensee per-
sonnel interviewed and furnishing information during the in-
spection include the following:

Mr, Frank Zeitlin, Assistant Vice President, Nuclear Division
Dr. E. D. North, Manager, Hematite Plant
Mr. J. W, Miller, Head of the Industrial Hygiene Department

II. ORGANIZATION

11.

12,

The Mallinckrodt Nuclear Corporation requested in a letter to
the Division of Licensing and Regulation, dated September 29,
1960, that License Nos, SKM-33 and C-5014 be reissued to the
Mailinckrodt Chemical Works., In a letter to the licensee dated
October 20, 1960 the Divisfon of Licensing and Regulation stated
that License Ros. SNM-33 and C-5014 previously issued to the
Mallinckrodt Nuclear Corporation were revoked and License No.
SNM-33 was reissued in the name of the Mallinckrodt Chemical
Works with an effective date of October 20, 1960, License No.
C-5308 was also issued to the Mallinckrodt Chemical Works to
supersede License No. C-5014. The activities previously au-
thorized under C-5014 were authorized under C-5308 which also
has an effective date of October 20, 1960.

The licensee's letter of September 29, 1960 stated that the
transfer of nuclear fuel business from the Mallinckrodt Nuclear
Corporation to the Mallinckrodt Chemical Works includes physical
assets, properties and personnel, At the time.of the last in.
spection, January 12 - 14, 1960, the licensee's program at

Hematite was being conducted by the Specisl Metals Division under
the management of Mr. F, M, Eelmore who reported to Mr, J. Fistere,
President of the Company., Dr, E. D. North reported to Dr. R, W.
Shearer, Assistant Manager of the Special Metals Division who
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Mallinckrodt Chemical Works
St. Louis, Missouri

License No. e

reported to Mr, Belmore.

13, The licensee's program at the time of this inspection on
March 20 - 24, 1961 was being conducted by the licenseets
Nuclear Division under the directorship of Dr. C. D. Harrington
who reports to Mr, B, E, Thayer, President of the Coapany. Mr,
Thayer succeeded Mr. J. Fistere in this capacity when Mr, Fistere
retired, however, Mr, Fistere is still a member of the Board of
Directors of the Mallinckrodt Chemical Works. Dr. E. D. North,
Manager of Operations at the Hematite Plant reports to Mr.
Frank Zeitlin, Assistant Vice President in charge of the
Coamercial Operations, under the Nuclear Division, which pro-
cesses all nuclear materials for Mallinckrodt's commercial
outleta. Mr, Zeitlin reports to Dr, Harrington. At the time
of the last inspection Dr, G, W, Tompkins was Manager, Research
and Developaent, under the Special Metals Division, however,
pr. Tompkins is now over rersarch and development in the
licensee?s Industrial Division and reports to its director, ¥r.
F. M, Belmore who was previously over the Special Metals
Division., There is at present a research and development group
at Hematite under Mr. C. W, Kuhluan who reports to Mr., Zeitlin,
Dr. Rorth is responsible for Gver-all criticality problems at
Hematite and he was previously assisted by Dr. Tompkins, how-
ever, Mr. L. J. Swallow has succeeded Dr, Tompkins in this
capacity at the Hematite Plant,

14, Mr. J. V. Miller, Head of the Industrial Hygiene Department
Teports to Mr. John G. Moore, Vice President in charge of the
Operations Division which is involved in operations at the
licensee's St. Louis facilities. Mr, Miller has had several
years of experience in directing the licensee's health physics
program at the licensee?s St, Louis and Hematite facilities. Mr.
Miller is assisted by two technicians, William McCGrath at the Hematite
Plant and Eerl Roddy at the St. Louis facilities. Mr. McGrath has had
about 3 years experience in this capacity and Mr. Roddy about &4 years

experience under Mr, Miller,

15, Supervising personnel at the licensee?s Hematite Plant include
two Process Engineers, Messra. Jack Rosser and Authur Day. The
total number of personnel at the Hematite Plant at the time of
the last inspection was 97 as compared to a total number of 78
at the time of this inspection. Both total personnel figures
i{nclude operations, maintenance, guards and analytical labora-

tory personnel.

16, The licensee contemplates a merger with the Olin Mathieson
Chemical Company and the Nuclear Research and Development
Corporation. This is to result in the formation of the United
Ruclear Corporation which will have as its President Mr, W. C.
Foster who 1{s presently a Vice Presideant of~“the Olin Mathieson
Company. There are to be three divisions of the corporation:
The NDA Division (Design), J. R. Menke, Vice President; The
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Olin Mathieson Division (Reactor fabrication), E. Hartshorne,
Vice President; and The Mallinckrodt Division (Nuclear fuel
processing) C. D. Harrington, Vice President. The licensee!s
present Nuclear Division will be under the Mallinckrodt
Division of the new corporation with essentially the same
personnel carrying out the program at the Hematite Plant. Dr.
R. W, Shearer, who was previously Assistant Manager of the
Special Metals Division reporting to Mr. Belmore, will be
assistant to Dr. Harrington in the Mallinckrodt Divisicn. The
new United Nuclear Corporation will have a total of about

1400 employees.

Y11, FACILITIES AND PROCESSES

17.

18,

19.

The licensee's Hematite Plant is built in about the center of
a 150 acre tract of land which 1is located~ v 40 miles south of
St. Louis, Missouri near the town of Hematite, Missouri and

{s bound on the north by Missnouri State Highway 21-A, on the
south by Joachim Creek and vn the east and west by other
private property. The nearest occupied property is a farmhouse
located several hundred yards po,the northwest of the plant.

The production facilities consist of two main buildings each
with several thousand feet of floor space. Located between
these two buildings are two storage buildings, one for high
enriched material and one for low enriched material. A section
of the south end of the high enriched storage building {s a
blender room whick also contains some depleted material storage.
A small building west of the two main buildings 1is also vsed for
storage of depleted materials, Offices and a change room are
located in a section designated as 240-1 of the west building.
The enriched store building (250-1 & 2) 1is a one-story rein-
forced concrete building with a concrete floor containing no
drain. The blending room (250-3) is constructed of concrete
block with dimensions of A220' x 507, Blending equipment comn-
sists of ten (10) equally spaced drum positions inside a dust
control hood. The drum positions are separated by 1 ft. thick
slabs of concrete, Since the last inspection the tare weight
area in the blender room has been enclosed in a hood, The low
enriched storage building (251) is constructed similarly to the
high enriched building. The small depleted storage building
(235) located west of the two main buildings is constructed of
reinforced concrete and has dimensions of ~~10 ' x 20 ', All
storage areas are equipped with chains and brackets for pro-
per spacing of materials. UFg containers are stored in their
individually spaced bird cages.

Instrumentation for the licensee's radiation safety program in-
cludes the following:

2 Technical Associates Model 3 Juno (a,8,y)
3 Victoreen "Thyac" Mcdel 389C survey meter (8,Y)
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Victoreen Model 356 survey meters {(a,8,y)

Nuclear Measurements Corp. Model FC-3A counters

Air samplers (Hudson, Gast and Gelman portable samplers)
Eberline portable o proportional counter, Model PAC-3G

~ON W

An emergency monitoring station has been established in a building
located about 200 yards from the main Hematite Plant building.
There are two Juno survey instruments available at the emergency
station, one with a maxi{mm range of 5 r/hr and the other with a
range up to 50 r/hr. Both are checked periodically for operabflity.
Instruction and interrogation sheets are available at the emer-
gency station for preliminary investigation.

A Nuclear Measurements Corporation Gamsalarm, Model GA-2, system
is installed in the licensee's Hematite Plant as required by

10 CFR 70,24, Six of the Gaccalarm sensing heads are installed
with one in each of the follewing locations (1) 235 (low enriched
storage small bldg, west of main plant bldgs.); (2) 240-2 (high
enriched process areas); (3) 240-4 (Solvent extraction.- low en-
riched)j (4) 250-2 (high enriched storage bldg.); (5) 251 (low
enriched storage bldg.); (6) 255i2 (pellet plant). The main
contzrol panel is located in tfie northwest corner of ares 240-1

of the westerly most of the two main buildings which contains

Dr. North'!s office. The control panel shows which ares has
caused the alarm, The control panel contains two sats of lights,
Amber lights only indicate malfunction of the instruments while
red lights actusted simultaneously with horn alarms indicate
unusually high fields of radiation such as from a nuclear ex-
cursion. This separate systexz actuated by separate signals
assists in avoiding false alarms and ai{ds in locating instrument
malfunction, The "GCammalarnm" system is calibrated at six-month
intervals with an NBS calibrated 10 mc Radium source which has an
NBS calibration certificate dated February 28, 1958, The system
is also routinely tested at the same time each Monday morning with
a gamms source for response and as a rough calibration check. The
warning system is set to alarm at a radiation level of 10 mr/hr,
Written emergency procedures have been distributed to personnel
with written instructions from Dr, North to study and know the
instructions. The procedures were furnished to the Division of
Licensing and Regulation with a letter dated June 5, 1959. The
licensee periodically changes critical vacuum tubes in the
ffGammalarm™ as a preventive maintenance measure, Mr. Miller
stated that there have been only two cases of false alarm., One
resulted from improper mounting of the detection unit over a

door that jarred the instrument and the cause of the other was
not determined except that a nuclear excursion was in no way
associated with the alarm. All sensing units were observed to
be mounted within 120 feet of the place of handling, use or
storage of the licensed special nuclear materials as required

In a letter from the Division of Licensing and Regulation dated
July 13, 1960 the licensee was informed that no further action
could be taken on his application, dated April 16, 1960, dealing
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Mallinckrodt Chemical Works
St. Louis, Missouri

License No. G«S8

with the inclusion under the license of a recently completed
storage area (low enrichment) until the licensee notified the
Division of Licensing and Regulation that emargency power had
been provided for the alarm system. In answver to the Division
of Licensing and Regulation letter of July 13, 1960 the licensee
stated in a July 19, 1960 letter that the economics of such a
system was being studied and that in order to have the facility
licensed the licensee stated in the letter that in the meantime
he agreed not to move material in or out of the buflding during
a power failure. The letter further stated that the Division
of Licensing and Regulation would be informed of the licensee's
action on the matter, The license was amended to include the
nev storage as of July 27, 1960 in accordance with the licenseet!s
proposed procedure. The emergency power supply had not been in-
stalled at the time of this inspection., Dr. North stated that
there have been only three power failures at the plant in four
years of operation with a minimal time of outage, The plant
pover is drawn from a main feeder line and Dr., Korth stated that
the pover company has just recently made extensive mod{fication
to the power line system to minimise power failures. The in-
stallation of the auxiliary pSwer supply in the plant is still

" being studied with no firm conclusions at the time of this in-

spection. N

Protactive clothing including underwsar, coveralls, shoes, caps,
gloves and respirators are furnished to licensese operating per-
sonnel in section 240-1 of the main west building. Two change
rooms separated by a shower are provided whereby personnel can
change company clothing in one room, shower and change personal
clothing in the other. Complete laundry facilities are avail-
able in section 255-3 of the main east building. Clothing is
pre-lasundered before being sent out to a comercial laundry. The
pre-laundry wash water has not significantly effected the over-all
plant effluent as evidenced by effluent sample results,

The main west building of the licensee's Hematite Plant contains
processes as follows:

Section 240-2 .
Manufacture of cermet type fuel elements and metal

from uranium enriched in U 235 to 20% and higher.

Auxiliary Areas:

1. Solvent extraction of enriched uranium from scrap.
2, Soluble products area (uranyl nitrate, sulfate and

flouride).
3. Process for direct conversion of UFg to UF,.

4, U02 shot production,

Section 240-.3
Production of low enriched materials to 6% U 235 with

end product being ceramic grade UO;.
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Section 240-4
1. Solvent extraction of low gnriched uranium from

scrap. .
2, Manufacture of 5 = 20% U 235 compounds.
The main east building of the plant contains the following:

Section 255-1
1. "Research and Development offices.
2. Pilot plant.
3. Storage.

Section 255-2
1. UO, pellet production.

Section 255-3
1. HMaintenance Shop.
2, General materisls supply storage.
3. Depleted storage.
4. Laundry.

IV. RADIATION SAFETY PROGRAM e

24,

25.

Personnel are routinely monitored with a £ilm badge program
furnished entirely by the licensee. Stainless steel badges
with open window and shielded reading capability are used and
the film is processed and read in facilities, including a dark
room, in the Medical Departmernt of the licenseets plant in

St. Louis, Missouri. The procedures for the film badge pro-
gran are similar to those used in the film badge program at

the AECts Weldon Springs plant. Pursuant to 10 CFR 20.101(b)(3),
as effective January 1, 1961, the licensee has completed Form
AEC-~4 "Occupational External Radiation Exposure History" for
all employees being monitored for radiation exposure. Forms
containing the information required on Form AEC-5 "Current
Occupational External Radiaticn Exposure™ have been drawm up
and are in use in the licenseet!s program as required by 10 CFR
20.401(a), as effective January 1, 1961. The film are pro-
cessed on a monthly frequency with adjustment in the number of
days in some periods so that s quarterly record will be main-
tained. Records of film readings for 1960 show no exposures
greater than the 10 CFR 20 limits prior to January I, 1961, with
some few readings up to 100 mrem/wk but the majority of the
readings were near the threshold of the film or no greater than
50 mrem/wk. The records of film readings for 1961 show no ex-
posures greater than the permissible limits of 10 CFR 20 as_
effective January 1, 1961. The highest monthly reading observed
was 350 mrem with most all other readings being near the thres-
hold of the film or no greater than 50 mrem/month.

Licensee Hematite Plant operating personnel submitted urin-
alysis samples on a 3 ~ 6 month basis, as determined by job
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sssigoments, until January 1, 1961, at which time a routine
urinalysis program was discontinued, Mr, Miller stated that
the program was discontinued because it was felt that the
program had been in effect long enmough to furnish reliable
data for an over-all evaluation of concentrations that may be
routinely found in urinalysis samples from personnel working
in the licensee's Hematite plant, Other factors related by
Mr. Miller as affecting the decision to discontinue the
urinalysis program included the cost of the program parti-
cularly when compared to its value as a real and practical
device for routinely mesasuring radiation exposure. Mr,
Miller stated that where desirable or necessary bio-assay
services will be provided as required by 10 CFR 20.108, Com-
plete records have been kept of the urinalysis results, Mr,
Miller stated that the American Standards Association recom-
mended values of 110 d/m/liter for 24 hour sample for natural
and depleted uranium and 75 d/m/liter for 24 hour sample for
enriched uranium have been uged as guide values, however, he
indicated that resampling has been done when analysis results
exceeded 45 d/m/liter for 24 hour sample. The records of the
urinalysis results show most readings to be negative or less
than 45 d/m/liter, hovever, inZscveral cases results were in
range of 75 to 150 d/m/liter. ' In meny of these cases the
result on one resample decressed to less than 45 d/m/1 while
in other cases the readings decreased to less than 45 d/wm/1
in two or three resamplings. The highest bio-assay result

‘observed was 726 d/m/l and this decreased within three re-

samplings to less than 45 d/m/l. 1In this case and many of
the other samples that were sbove 45 d/m/1, Mr. Miller in-
dicated that contamination of the samples was suspected since
well controlled sampling has been a chronic and difficult pro-

blem.

An air sampling program 1s in effect at the licensea's Hematite
Plant to determine personnel exposures to radioactive airborne
concentrations. Mr, Miller stated that a continuing effort

{s made to isolate processes or equipment that contribute ex-
cessively to airborne concentrations, 1In addition to general
air samples, Mr. Miller stated that individual jobs have been
carefully sampled with breathing zone type samples and based
on these sample results a unit of exposure to airborne con-
centrations is assigned each job, The foreman is required to
faithfully complete a card on each. individual showing .the time
spent performing a given job, This data is used to establish
the individuals average exposure to airborne concentrations

for a 40 hour week.

Enclosed with a letter dated December 15, 1960 from Mr, Frank
Zeitlin, Assistant Vice President, Mallinckrodt Chemical Works,
the licensee furnished the Division of Licensing and Regulation
tables containing data showing integrated airborne uranium

dust exposures greater than 5 x 10~ 1 pc/ml with a high of

7.9 x'10-11 pe/ml for 1959. Tables on the same sort of data
for the first three quarters of 1960 show exposures as high as
30.8 x 101l pe/mi. Liassrs. Zeftlin and Miller were informed
that the data established noncompliance with the following:
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(1) 10 CFR 20,101(b) Ixposures of individuals in
restricted areas.

The Licensee records show exposures of ine
dividuals to airborne radiocactive materials
in excess of the limits specified in this
section of the regulations.

(2) 20.403(c) Thirty-day reports.

The licensee failed to report, within thirty days,
exposures of individuals to concentrations of
radioactive materials in excess of the applicable
linits of the regulations as required by this
section of the regulations, -

A review of the licensee's airborne exposure records revealed
that for the period from 8-16-60 to 12-31-60 there were about
fifteen exposures recorded that sl{ghtly exceeded 5 x 10-11
He/ml uranium antagcd over a forty hour wkek with the highest
being 6.5 x 10°%* pc/ml, Masifi-have been used to reduce ex-
posures to airborne radicactivities but the benefit of the use
of the masks in lowering the actual intake of radicactivity is
not considered in the licensec's data showing exposures to
personnel in excess of permissible limits., It is apparent

" that {f credit is given for the use of masks with respect to

the slight over-exposures reported for the period 8-16.60 to
12.31-60 that actual exposures to individuals in excess of the
permissible limits did not occur. As indicated in Mr, Zeitlin's
letter of December 15, 1960 several corrective measures have
been taken to control airborne radioactivity concentrations. A

review of licensee airborne radiocactivity exposures from
January 1, 1961 to the time of this inspection in March 1961

showed four cases of exposure of 5.2 x 10-11 Hc/ml to 7.9 x
10-11 pc/ml for forty hour week while all others reviewed were
no greater than 5 x 10-11 pe/ml and well below the 1 x 10-10
pc/al uranium airbornme concentrations being applied by the
l1icensee as the permissible limit since the Januvary 1, 1961
effective date of the current 10 CFR 20 regulations.

Mr, Miller indicated that expcsures of personnel to airborne
concentrations of radioactivity at the licenseet!s Hematite
Plant could be kept within the permissible limit of 1 x 10-10
kc/ml averaged over a forty hour week as effective January I,
1961 in 10 CPR 20, This must be qualified, however, because
the licensee has, in the past, taken credit for the use of
full-face masks with independent air supply as used by
operators while unloading frame filter presses through which
ammonium diuranate is filtered inside a large walk-in type
hood. Pursuant to 10 CFR 20.103(c)(3), as effective January
1, 1961, the licensee requested, in a letter dated March 14,
1961, and signed by Mr, Zeitlin, that an exemption to

10 CFR 20.103(a) be approved to authorize use of the full
face mask during the press unloading operation inside the
hood. The licensee!s March 14th letter furnished informatiom



.

29,

30.

al.

. Page 10
Mallinckrodt Chemicsl Works
St. Louis, Missouri

License No. m

as required in 10 CFR 20.103(c)(3)(1)(11) and (1i1). The
physical facility and protective equipment appeared to be as
describsd in the licensee's proposal. The rather strong odor
of ammonia inside the hood gives incentive for wearing the
independent air supply masks, however, Dr. North and Mr. Miller
stated that this is not considered a control measure to assure
that the masks are worn as required, Mr, Miller stated that
this press type filter is by nature very difficult to closely
enclose or otherwise control airborne concentrations in close
proximity to the press since considerable working space is
required to open and unload the press. Mr. Miller indicated
that other type filters have been considered that could be
more easily enclosed or made a part of a completely closed
process system, however, this press type filter is the most
efficient for the purpose.

The licensee applied to the Division of Licensing and
Regulation in letters dated O:tober 6 and November 8, 1960,
for approval under License No. SNM-33 to use an incinerator
for contaminated trash. The use of the incinerator was
authorized by direct reference,, in the conditions of the
license, to the licensee's pghposed use of the incinerator in
letters dated October 6, November 8 and 16, 1960. In the
licensee's letter of November 8, 1960 the licensea stated that
the incinerator flue gases would be monitored continuously
during the first month of operation. The monitoring of the
flue has not been carried out. Mr, Miller stated that the
incinerator has been used primarily for beiling down floor

mop water and the sampling equipment which he has available

is not suitable for sampling air with a high moisture con-
tent., He stated that appropriaste sampling equipaent will be
procured to conduct the sampling program. Air samples at the
licensee's restricted area boundry have not exceeded permissible
concentrations and the use of the incinerator has not affected
the concentrations normally seen in these samples. Dr, North
and Messrs. Zeitlin and Miller were informed that the lack of
the incinerator flue monitoring constitutes noncompliance with
the conditions of License No. SNM-33 and all indicated that the
flue would be more directly monitored as proposed in their
letter of November 8, 1960.

Complete radiation surveys arec made at least monthly at the
Hematite Plant with Thyac and Juno instruments and records of
the survey findings are kept on drawings of the building floor
plans and plant area, The records show readings ranging from
5 to 7 mr/hr y and up to 20 urep/hr 8 in the process areas.
Most readings were less than 2.5 nr/hr y and 2.5 mrep/hr 8.
These are general ares readings taken at waist level. Other
surveys are made of specific nature {f the need arises and
records of the survey findings are kept,

All plant wastes are dischargad through an underground process
waste line vhich empties into a small lake on the licensee's
property. The lake is located about 200 yards west of the main
plant buildings and is fed by a spring which is also on the
licensee's property. The licensee built a concrete dam across
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V. POSTING

a2,

Plant area, buildings and rooms are posted as required by

10 CFR 20.203(e)(1) with the conventional radiation symbol

in yellow on a magenta background with the wording "™Caution
Radicactive Materials", Containers are labeled as above

with statement of the material, amount and date as required

by 10 CFR 20,203(£)(1),. (2). The press filter room which is shown
by licensee sample results to exceed the permissible airborme
radioactivity concentrations of 10 CFR 20 {s posted with con-
ventional radiation symbol in magenta on a yellow background

“with wording "Caution Airborne Radioactivity Area™ as required

by 10 CFR 20,203(d)(2). However, other areas that have ex-
ceeded the permissible airborne concentrations of 10 CFR 20
have not been posted as required by 20,203(d)(2). Specifically
the entrance to section 255.2 of the main east Hematite Plant
building and the entrance to section 240-2 of the main west
building should be posted for airborne activity as required
under 20,203(d)(2). The same entrances of the east and west
buildings should be posted as required by 10 CFR 20.203(b) with
conventional radiation |ynbol end colors with wording "Caution
Radiation Area™ since there sxists in these areas levels of
radiation that could result in exposures in excess of 5 mrem in
any one hour, (See paragraph 30 for radiation levels). The
posting deficiencies were discussed with Mr, Miller and he
stated that the areas will be posted for airborne radioactivity
as required by 10 CFR 20,203(d)(2) and for radiation areas as
required by 10 CFR 20.203(b). Form AEC-3 is posted as required

by 20.206(c).

VIi. MATERIAL ACCOUNTABILITY

33.

Dr. North continues to have primary responsibility for ma-
terial accountability. Cylinders of UFg are weighed upon
receipt and the weight recorded in a log book kept in Dr.
North's office. The material is assigned a number which
identifies it all the way through the process. During pro-
cess the material is weighed and records kept of the amounts
on process flow sheets. Dr. North stated that he is re-
quired to compile a record of all special nuclear material
for the insurance company., Dr. North slso submits to the
AEC periodic material accountability reports on AEC contract
station materials on Form AEC-578, The licensee had a
maximum of about 800 kg of licensed materials of all en-
richments on hand at any one time in 1960. Approximately
fifty percent of the materials during 1960 were licensed
materials and about fifty percent were station materials,
Dr. North stated that most licensed material is of the higher
enrichments while station miterials have been of low enrich-
ment., Dr, North stated that a very limited amount of work
is being done with source materials and only s small amount
is kept on hand with most source material procured only as
it 1s needed for special orders., The inventory of materials
of all enrichments on hand at the time of this inspection

was about 20 kg.
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ViI. CRITICALITY CONTROL

34. Although this was not a detailed inspection of criticality
it was learned that Dr. North continues to have responsi-
bility for the enforcement of criticality control pro-
cedures at the licensee's Hematite Plant. Dr. North is
assisted by Mr, L. J. Swallow {n matters of licensing and
criticality. Mr, Swallow has had a two week course in
criticality problens at Oak lidge Natiomal Laboratory. Mr.
Swallow i3 an engineer by academic background and as a re-
sult of his personal interest and study he has attained con-
siderable knowledge of and competence in dealing with
criticality problems. Mr, Svallow makes many of the
criticality calculations on special nuclear material con-
tainers. In addition, Mr. Swallow has had an opportunity .
to learn of the radiation safety problems associated with
a processing plant at the licenseets Hematite Plant in
Sty Louis and at the AEC's Weldon Springs plamt. Dr. North
stated that four methods of criticality control are in
effect namely (1) geometry; (2) limited safe mass batchesg
(3) administrative control; (4).combinations of these., He
stated that limited mass and fjeometry are still the primary
controls exercised. Materials appeared to be stored in
orderly and predetermined spacing arrangements with no
materials observed to be stored in groups of either the
same or different sise containers.




