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Our review of the above report indicates that there were no items
of noncompliance. This review did not include the criticality

aspects of the operations.
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Curtis A, Nelson, Director, Division of
Inspection, Washington, D. C.

S« R. Sapirie, Manager
Oak Ridge Operations 0ffice

COMPLIARCE INSPRCTION REPORTS
HI:DCH

Enclesed are two initial ingpection reperte covering the progrsm

conducted by Nallinckrodt Chsmieal Works at its Hematite, Missours,
plent under Source Material License Fo. C=273%; and Speeisl Nuclear

btaﬁal,ﬁzeuu No, S8XM-33. Both reports are conaidered ®clger®

ca008,

&vmlwakpointtnthnmlamwctymmm
noted and discussed with responsible licensee persopnal whs stated
that measures will be taken where ressonably pessibls te improve
their operation situation, Ne speecific recommsendations were mads
bymmdmapml.

"Additional Sntomﬁaaw the results of raﬂam

mm
MMM&?&““M&M!&%*“M

This ftem is Dot constdared sufficfent at this time ta
mummumme

Orxgmel Signed. B,y —
Leo Dubmsk' :




Organization Chart

‘ Special Metals Division
of
Mallinckrodt Chemical Vorks

‘A Augnst 1958
\ Special Asst. to Pres.
F. M. Belmore

Technical Asst. Asst. Mgr. Salss

We M. eaders R. W. Shearer L. V. Horton
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L COMPLIANCE INSPECTION REPORT

1. Name and address of licensee

nu ”‘m-odt Chemical WOrka

Kiamuri

2. Date of inspection

August 18 and 19, 1958

13 Type of inspectica Iinitm

4. 10 CFR Part(s) appliccble
| .20 and Lo

‘Dato @haﬁon

m-ss, u L-28-58  7-1-61
smended

Seope and COnditiona
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Mallinckrodt Chemical Works
St. Louis; -Missouri
License No, C-273h
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| DETAILS

S I. GENERAL INFORMATION
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B. License Noi SNM-33

Page 3 .
Mallinckrodt Chemical Works
St. Louls, Missouri

License No,.

T-273k

!
(b)4)

(1)

(2)

(3)

(L)

(5)

(6)

(n

(b)(4)
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LICENSEE BACKGHOUND

QBUANTZATION
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-Mallinckrodt Chemical Works
St. Louis, Missouri
License No, C-273L
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Page 6

St, Louis, Missouri
License No, C-273L

T S

. Mallinckrodt Chemical Works

(b)(4)

(6)(3):42 U.S.C. 2167,(b)(4)

(b)4)

kg

ex: ¢

&3, ¥

o



S

B pp——

ot A SR

e TR R

1T

e I Ty L e g e g gy T e e e e = o

e

S o A

)

Yd/i04
suopdwaxgy

/-

L STo=TTNT

aJuBpIoX8

ir

Y UORBULIOJU] JO WOPES1i 6i (UM

4 pelejop SaMm PI0R) SiU} U} UofBuLIOjuL

V.

23.

Page 1

Mallin¢krodt Chemical Works
St Louls, Missouri
License No, C-273L

(b)4)

'RADTOLOGICAL SAFETY PROGRAM

2L,

25,

The over-Lll radiological safety program of the Hematite plant -
iy under the direct supervision of J, W, Miller, Supervisor of
‘the Industrial Hygiene Department, who. reports to Mr. J. G. Moors,
Vice~President in:-charge of Operationa. ‘Mry Miller holds a B.S.
dogree in chemis Ty and has had-several ‘years' experience in the
<Division'a He altl 4Division covering similar
normal uranium perations. He 1sl by {fg both a Health

gponsible -for gll of
uding ‘the Hematite plant.
of ‘factors ai‘fecting
al. ‘safety program but
Dr, North with Dr.

He 4s assiated by two. technicians
criticality :are not part of the rsdd.o
ars handled separately by Dr, Leadsrs’
Leaders having the prime reeponaibility.

Personnel monitoring is conducted by routine use of £ilm badges,
blo-assays, end physical exminatio ‘Film badges are obtained
from St. John X<Ray Laboratory in 1:Lt‘on, New Jersey, and are

_distributed to personnel on a ﬁ‘equency detemined by individual

job assigrment. Permanent operating: personnel at the Hematite
p_ant are monitored on a weekly basia while rotating personnel
are monitored monthly. Complete. individual -exposure records and
summaries are maintained on all-employees: and were reviewed, The
average -exposure of Hematite plant. personnel during the past year,
st indicated by the records, was-80.mrad due to beta radiation
and 35 mrad due to ganma radiaticn, * The maxisum single ‘gix months
srcumulative exposure recorded as: dup to- beta was 2525 rread while
tte maximum due- to -gamms was -380.mrad,. No single weekly exposure
in excess of the permissible weekly exposure was noted, Film
bzdgee are worn by..dll persons entering the Hematite plant and
are di atr*butod and collected by ‘therguard at the door,

Clinical and radiological urinalyses’ are made Toutinely with the
frequencies determined by {ndividual-job aseigment. The minimm

is one analysis per year while’ the maximim number of routine analysis
per person. is four per year. The rAdiological urinalyses are per~
formed by a commerical organiza‘bi "Nuclear, Service and Engineering

COrporation, Iocated in Pittsb "gb; y This ssrvice
was formerly. ipplisd by the Tré ‘Corporation., -Results are
‘gpgtiqnu X 1o
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Mznlinckrodt Chemical Vorks
5t Louis, Hissouri
License No, C-273L

|

The licensee's airborne radioactivity control program operates

on the piilosophy that a “correctly. designed installation will
centrol- the msterial in such: aimanne 'that the material does not
bucome a health hazard to the employee ¥ho operates the instal-
lation,- Thus, ‘maximum. attention ig' gi n to sdequate engineer-
ing-de 1 1 and to- the development of, standard operating procedures
‘séidch prov'ide acceptable’ control. Dust studies. (general

and breathing zone) of individual:Jobs: are made to determine an
operator's exposure to-airborne material while carrying out his
ncrmal -duties, Based upon the dust studies, changses are made to
achieve the lowest practical exposure. Concentrations greater
tran the lﬁlant:'a maximm permissible conéentration (70 o d/m/m3)
during s operations may be permitted’ provided the weighted
average for the daily Job does not. exceed one M.P.C. In general,
design. and operation are ‘aimed toward .an-upper-limit of 1/10 M.P.C,
Once a job has been evaluated, it.is -agsumed that. the exposure

of each operator on that job. will be appro:clmately the same..

Tle exposure value for .that operation is then.charged to each
person who performs the operstion. 4 complete Job history is
maintained on sach-employee, and a re-study of ‘each operation is
made on a periodic basis to establish an up-to-date exposure value,
High urinalysis results and film badge reports also require a re-
evaluation of an operation. ’

Adr samples have been taken on the roof of -the main building with
the maximum results noted being 1 x.10-12 ye/ml of air. Samples
have mot in the past been taken outside of the- fence or st the
outer edge of the property line, but plans are being developed
t¢ do 80 in the near future,

Al) dusty operations are encloged in hoods- equipped with double
filters, and, in addition, all personnel are provided with face
nmssks which are worn around the neck when working with a dust
ginereting process even though the process 1s enclosed in a hood.

Cemplete air surveys are made of the entire plant at least twice
a year and some sampling is done in the plant at least ore week
out of every:month} however, no full-time Health Physicist is
ausigned to.the Hematite plant,’ :

Areg monitoring of the entire. plant, using survey meters, 1s done
at least four times & year romally and .more often informslly.
The amear teclhiquo for dateoting contamination is not used.
Tae results of -the fowr formal surveys are retorded on floor plans
which are filed in Mr, Miller's office.. .The records aveilable
were reviewed with no significent radiation levels noted; however,
* was pointed out to Mr, Miller-that .both: ‘his area monitoring
and air dampling survey records wers considered to be close to
marginal since; they did not present & complete picture of the

_Hemuetite opération. He stated that the progrem would be. expanded

5 the future in-order to ALY 4in the 8 noted 5.n hie present.
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" Mallinckrodt Chemical Vorks
$t. Louis, Missouri
License No. C~ 27311

(b)(4)

Shipping containers are monitored by & ‘Health Physicist to assure
‘ecmpliance with ICC regulations and .all ‘containers are posted
e'nwmally \d.th JCC type labels. .

Regulation type posting 15 in uee throughout the p
anch individual container of materiali .’A color codin
been combined with container postin vhich iden‘binu
of the material in the- container'
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Mallinclcmdt Chemical Works
St I.ouis, Missourd

' License No. C-273L

Radiologlcal safety education and instriction of personnel has
been corbucted on a limited scale since most of the operating
personnel now. employed have worked either in the company's
Uranium Division or the Ewenite Plant. -Several lectures are
eald to have .been. given by Dr. North on a non-routiné basis thst
“were conderned with housekeeping’ items observed by him during
tours through the plant. :Written- ‘instructions consist of one
four-page memorandum entitled "Health  Procedures:-.Hemstite Plant"
weitten by Mr. Miller and distridutsd to ‘top supervision. Copies
wure observed posted on bulletin beards located at several prominent
points w?thin the main building.

VI.. PROCESSES
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7. Date of kast previous inspection

/(continusd on rever

material obtiined W‘mnpcmdt under License Yoo BMN=33L ) PO
to one . plant located in 1h,n!c.laon'1, which g i ve
processing and' production:of wraniwa’ compounds and ¥ ¥o: thorivm hu “besn procured
under this licenss to date bt ny'bo obtained at.some:future. dates - Tre 1isensee's
plant is staffed with ) ' rity of. vhom' hive had
previous experience uorldng dd Y ‘
is in effect under the:supervi
Hygienist and s Health :Physic
- toring- devices are ava
duoted with ‘the routine
commerdial organizntio ‘
tions are given all: amployu
girborne. radicactivity,:
and the. concentrations o
revealed no significant le

£. an’ experienced per :
fraining, Adeqme adiation. deteotion-and moni-

(y in phnt ofnuontf 1
4n. excess of ths emiuiblo{to ra.ncu tor eontrolled

“~  or uncontrolled-sreas. The. rocords maintained " did ‘indicate. that.additisnal surveys and

Aui.rable 4n order . to give s more complete picture of the
I.icenaoe na snt atated that tais will be done

survey information. would be dee.
plant'a radiclogicnl ufety progrm.

qr' S conwnedg in this seport? _ Yes (X No O

None » B oty -Ah 3 tells and E 0 A sndB

DISTHBUTXON L A P <
Divia;on of Inspection o Donald C, Hubbard: .
Wa\?‘ngton, D. C. (2) ! D ADes

Copy “c LIR ..-,lp'.z:_-jr'.)t.‘: ...... _ .--::’..--.ﬁl’f’”"‘.d bY' Ry A
gee Fara=iros shizae b .08k Ridge Opey ationa Ofﬁce

Yraes ba/’ ' - rme e .;_-.. . ) (Ozerations effes)
' Dacember 1, 1::5_8

e
{Dato renort m. pared)

17 addution: oy NIEERE rtq\urcd for uuy- nw e ubove, the (ommunlso:imu) be caten, led ta the roveise of tiis, Ionn S faot o 1 s
Toemar. leaving sufficient macgin 3t top “foc binding. identifyi ring wch ncm by numbex aned-noting ['Continued” on the face-or form v.ade:
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Page 13 .

Mall.inckmdt Chemical Works
St. lLouis, Missouri
‘LicenseNo. C-273L

Pty

f

the procedures and standards were undergoing review and would
be reviﬁed to conform with experience gained during the past
months,

38, <Cnce a p'rocess 15 turned over to the Production Grouwp, the fore-
men and : : sponaibility to Dr.
' North for at’ the operations
: - rocedures. These
men’ ‘are aware- ‘of " the.- criticality Timt s.for.each step of the
| process and ‘for each plece of equipment 'are responsible for
seeing that .the operators do rot: exceed.tham, ' The foremen and
; engineery are. continuously circulating in the areas during the
B . productign ‘and handling of soyrce ‘and enriched grades of uranium.
i Operator process flow sheets are reéviewsd at least once daily to
. ascex-e,ain that. procedures are being- followed. A1l operators are
8 said to have been instructed to ‘contact the foremen or engineers
12 they are uncertain sbout any phase ‘of ‘their work or if there
appears to be an unusual situation. m:.aing.
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Page 1.

'Mallinclcrodt Chemical Works
St. Louis, Missouri
License No. C-273%

(b)(4)

After the operestions had been reviewed, a conference was held

with Dre North, Plant Menager; Dr.:Leaders, Technical Director;

and Mr, Miller, Industrial Hygiene Superv'isor. The specifis items
noted abive were discussed in some detail and the inspection rep-
-resentatives pointed out that by and large the operation is con-
sideraed as being well designed and responsibly supervised, However,
it was noted that, in the opinion of the Division of Inspection,
r¢liance upon individuale at certain points. in the process présents
a potential hazard and that improvement in.operational safety
ccild possibly be realized by further devélopment of procedure

and procedural checks. The subject of ‘divided responsibility in
regard to research and deveélopment activitiss was mentioned, pare
ticularly since it'had been observed as: noted in section C above
that certein questionable procedures were. being: followed by re-
gearch persomneli It is the understanding of the Division of
Inspection that Mallinckrodt management is tak:i.ng steps to improve
the situation,

IX. SUMMARY
| O

Ex,

fied personnel
radiological




