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Conclusions

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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Cu~rtis A. Nelson, Director., Division of
Insepection, Washington, D. C.

S. R. Sapirie., 1(anag-or
Oak Ridge Operations Office
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COMPLIANCE iNSPECTION REPORT

1. Name and address of licensee 2. Date of inspection

Mallixckrodt Chemical Works August 18 and 19, 1958
S6 ton& Me i X, linckmrdt Streets !I. Type of. inipedtion :~il-

Louis 74 .... Uri 4. 10 C.R Part(s) •ppiiciJbi

_ _.._ - [, 20 a4 40
Lieis o berO),' isue and expiationdate3, scope•ind conditions, (induding amendments)

License Mo. 'Date Repiratos stoe d Conditions

3'- i, as L-28-58  7-1-61 (b)(4)
meindd

-.5.

-l 8
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6. Itispecti fiudinzs (and It=,,o1 noooompil~e
l(b)(4)

7. o~seyojrip~ihB I
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Ma21lincka'odt Chemical Works
St. Loulis X'issouri
License No. C-27314

I DETAI.LS

1, Q2'NERA1 INFRMATION
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St. Louis, Missouri

1i License No. -- 273%

rIb)(4)
(13)
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B. Licenae.N6.,5NM-33_______
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ýMallinckrodt Chemical V'orks
st ouias, kiswiu'i
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III.
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Mallinckrodt Chemical Works
St. Louis, Missouri
License No. C-2736

I
(b)(4)

20.

21. (b)(3):42 U.S.C. 2167,(b)(4)
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23.

V. RADIOLOGICAL SAFETY FROGRAM

24. The over-3.- radiological safety program of the Hematite plant
iu under the direct supervision of J., W.Miller, Supervisor of
the Industrial Hygiene Department, -,o. reports to Mr. J. G. Moore,
Vice-Presideht in. charge of Operations.- Mi. Miller holds a B.S.
degree in chemisArt and has had, severalyears' experience in the
licensees Uraýnium Divisionls Health Division covering similar
normal, uranium.ý operations. He is- 'y-traini, g,b,,ot a Health
Physicist and -ý,Industrial Hygienist.and is'iepreonsible for all of
the licensees' commercial operations, inkuaing 'the Hematite plant.
He is assibted&by tw. technicians, d.Control of factors affecting
criticality ýare, not part of the rAdiolo'gic~'al,-safety program but
are handled: separately by Dr. Leadsrsta , aDr. North with Dr.
Leaders having the prime responsibility.

25. Personnel monitoring is conducted by-routine use of film badges,
bio-assays, and physical examinati•o•.' IýFilm badges are obtained
from St. John X-!Ray Laboratory inCalifofu, New Jersey, end are

~stributed to personnel on a frequency- determined by individual
jcb asligrnbent. Permanent operatingipersonnel at the Hematite
pant are monitored on a weekly basiswiie rotating personnel
are monitored monthly. Complete. individual -exposure records and
summaries are maintained on all,employeeB- and were reviewed. The
average -exposure -of Hematite plant personnel diwing the past year,
ap indicated by the records, was 80-mrad due to beta radiation
aid 36 mrad due to gamma radiation. _ The maximum single six months
accumulative exposure recorded asdue 'to beta was 2525 mrad while
the maxium due to -gamms was -380O.ad.. No single weekly exposure
in excess of the permissible weekly exposure was noted. Film
b;.dge& are worn7 by- all persons entering the Hematite plant and
are distributed and collected by the-,guard at the door.

Clinical and radiological urinalyses'are-made routinely with the
frequencies determined by individual job assignment. The minimim
is one analysis per year while. the maicinzm number of routine analysis
per person is four per year. The radio01gical urinalyses are per-
formed by a commerical organization, Nuclear Service and Engineering
Corporation, lbdcated in Pittsburghb,-enn• •ania. This service
waf forerly. supplied by the Tracer&Ub:COorporation. .-Reaults are
reportedc in disintegrations perý, iilt per, liter ( 214 lozr, sample)-
with 46d" / 1.eatablished 4as- -tolern. The a •i~..m usexposure,

a ." .AM t." e sei',r 6ui, as '37i4' .1.d/. , dk l
arerage du~n ~ps ervltteodrof 5 /,i- Pe

esipo~st phsicls re ~~e~ a11~ply~e..........
oyetWbi c4tl esw givib ,"AnI _994
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26. Tae licensee's airborne radiolac'tii'ity control program operates
on the p losophy that a correc tly designed installation will
c: ntrol the material in such a ýmanner that the material does not
bt.-come a health, hazard to the emploýy 'eio operates the instal-
intion. Thu,ý maximum. attention, is given to 'adequate engineer-
ing'desian and to the developrent: of 'ta ndird operating procedures
'wiiich wll provide acceptable ̀ control. Dust studies (general
and breathing zcne) Of indiv~iduljobsare made tb determine an
operator's exposure to airboine'materialwýile carrying out his
nermal duties. Based upon the dust studies, changes are made to
achieve the lowest practical expossure. Concentrations greater
than the jlant!'s'maximum penkissible concentration (70 a d/m/m 3)
during scIne 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'uper'limit of 1/10 M.P.C.
Once a job has been evaluated,, it is 'assumed'that the exposure
of each operator on that job will be approximately the same.
The exposure I value for that operation ib:then..charged to each
person who performs the operation. A complete job history is
maintained on each' 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-

LI evaluation of an operation.

Air samples have been taken on the roof of the main building with
the maximum results noted beiAg 1 x 10-12 'c/m1.of air. Samples
have not in the past been taken outside of the fence or at the
outer edge of the property line, but plans are being developed
to do so in the near future.

A)I d&.sty operations are enclosed in hoods equipped with double
fLlters, and, in addition, all personnel are provided with face
masks which are worn around the neck when working with a dust
g-nersting process even though the process is enclosed in a hood.

C-'mplete air surveys are made of the entire plant at least twice
a year and some sampling is done in' the plant at least one week
out of every:month; however, no fill-time Health Physicist is
ansigned to, the Hematite planto

27. Akee monitoring of the entire, plant, using survey meters, is done
au least four itimes a year formally and.more often informally.
The smear teoriique for detecting; contamination is not used.

hThe -results of the four foimal, suveys are recorded on floor plans
wdhich are filed in Mr.: Miller's' office., The records available
were reviewed with 'no significant radiation levels noted; however,
it was pointed out to Mr. Miller'that bothhi s area monitoring
and air. sampling survey records were considered to be close to
marginal since they did not present a complete picture of the
Hematiteo peration. He stated 'that theal program would be expandsd
i4: tbhe futture in order to fill in the gape noted in his preseat

' ad It ýwas also pointedo t i• s t •r e enot

, . .kat. the S ic se of' i S ..

28. Xi&U•wentati for t.heg: r..'0g:.•,d. s , 4i, '':.
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Mallinckrodt Chemical •Vorks~St.,Louis, .Missouri
ii [ License No. C-2734

4(b)(4) 29.

Ii

30. Shipping containers are monitored by a Health Physicist to assure
compliance with ICC regulations and all 'containers are posted
e:t:ternll7 with ,ICC type labels.-

1 gulation type posting , is in use thrughout.

~~~~~~II~ ~ ~ ~ ~ ~~ ~c roo comine gi.c.aie.otnghe dntfe i~ 4~each individual container of material.-A co dlor c g te-has

of the material in the cont•iners. . "

32. As a re .t of the Oak Ridge • "r"tic,1.,.., .ce,',seth p-.o,.:.;.

• •;•,::'• •t.,at



.Page 10
Mallinckrodt Chemical Works
St. Lous, NMissouriLicense''No. C-27 34

I
33. Radiological safety education and instruction of personnel has

been cornucted on a limited scale since mosost of the operating
personnel now. employed have worked either in the company's
Uranium Division or the Eukenite Plant. Several lectures are
Eaid to have been given by Dr. North on a non-routine basis that
wnre concerned with housekeeping items -observed by him during
tours through the plant. :Written',instructions consist of one
four-page memorandum entitled "Health- Procedures -. Hematite Plant"
wvitten by Mr. Miller and distributed -to Itop supervision. Copies
.are .observed posted on bulletin boards located at several prominent
points 1 thin the main building.

VI.
PROCESSES

TEM COUNTAB{ITY

35 (b)(4)

411
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6. Inspectien findings (sand itemn of nouooznliaiice)

The lioens"ee's activitiesa thatilwtiliso aws* zate lal"O~td Mwthu ii"Uas -ere
carrieid'out i the- 846 facilities tht are uWA IowaV&) pwLgm im.1,1 peI~a1 eas

~mtrilotandby-Ma11incekedt, t eI* Aar s Uiea o.. Bo~-~.lth, jopl!ii ires 0ofinsd
to one. plant located n A tte uar± d hidyo. lm4vleemseidal
processing. and-ponUo t ai opud andimstali.' ~Nw thoil* ha-been promued
under this'liemise to dit i;ýt nai* be. obtairAed at.somsi",Mutre.datei.. n6-'iwnaee's
plant is staffed vith, Iufid tUhsca ismos,~b mjitof idm.,býa had
prev#ious a prience ivkg ihsrcpd. ateoria&L ;,k- radiological satetyprogrm
is in effect under the supo'rvftion:.of aný scpsrisned p era*.p'ýinlýý Isb I.both 'an industrial
Hygienist ýandi a .Halhbyoibtaii.Adqaeadaindeto admii
taring. dvices r available an noperating on~dit~io.' tPronl nioigi onl-
ducted with the 'routine urse of+ fibs badge and- bic-ausayx M~riis suplid by, private,
commerdial organizations# In addition, pro-satplo~zent" adroiepysalamn-
tions are given all enapl'yses. 'Routiesuey e t dtrmz teLel of
airborne, radioactivity sfaectanati on, rvl : ' U of, raiti'on i rcs ra
and the concentrtin factivity plant eflens A"r o of thesure eod
reve aled no sigpiricaa ~ leel in exes ote pmissible., o1ra~ces Iro controlled
or uncontrolled, areas. The "ricord's iiainainid "did-Imindicte that"idditl.'nal surveyv and
survey information. vculd'be, :'j~al Mnodr ogveanre complete picture of the
plant's radiological ea , etyS'ProPgram.': Licenasee mi~gmitge-tnt statcei that this vii]. be done

C continued, on, roveirseý side)
7. Date of List previous inspection all.Is, Cospsipy Confident aI' '.-Jnformitjion containedi in this i'eport? Ys~ N [

(Sbt pa~e(S)udpai(js(

Nonec o ofthe"- %ai~l andxE7 latll A a

DBTILBUTION;

Divi4on~of Inspection
ae~n~tn D. C. (2)- - - ysodb:

:c VLR

Eee F*I:-* n ~ ~

."Don-iald C. Hubbard:

Q.LoinsQ~ain Ofc

December 1i, 19-50
(Data rtraott Phb II.ed)

I.. additio. w:.. k. requircd for as w nb t i be h iiw in£a tvillv ~ v itI ii.ii'C~(f.x9r Itvf.-iicc:mri ~w o idn.ietfing tsch item! bynuirbet .i noting~ IConrinutd- on the fa'cc of rn f orm

forn~r leiv,,stffiien magi . 1 l(op [o b ilnding l. identiI. li ~ P
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(3) On Hand

(b)(4)

VIIL WfI'CALITT MNTROL

137. The development. of a ýw process prior, !toputting it into t'U
Iscalo productin, i's carried out ini the.early stages by the Research

.. .a.Deopis•t Growwich devises ihe obhioa1 A" aheet to be
. ,,... The .o:•bi;ic. . lowii shooet is re vieed . ..Jo Cal

0 _a1"t is obtained or.designed

.f. .m 'ýl e.,al W s

m tal. " D 7ing are"e' test s, t...d Cut a .nd.
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the procedures and standards were undergoing review and would
be reviaed to conform with experience gained during the past
months.

38. Cnce a process is turned over to the Production Group, the fore-
men and proces~sriejinbrs assu.e rLiap rr nsibility to Dr.
NorthL fOi monitorigthe'proces t • i ~iithat• the operations

are arred ut ~z~dng~o te~dvelb~d~rocdiies.These
men fare aware of.i thel~criticaJity 1 'tations for ,each step of the
process and for each piece of equipme~nt and:are responsible for
seeing that •the operators do not excesthe , The foremen and
engineer, are;continuously circulat~izinthe areas during the
producti n "and handling of source •and enriched grades of. uranium.
Operator process flow sheets are reviewed at least once daily to
ascertain that procedures are being-followed. All operators are
said to have been instructed to 'ontact the ,foremen or engineers
if they are uncertain about any phase of" ýtheir work or if there
appears to be an unusual situation: arising.

39. (b)(4)

4o. ZN

4"
SL
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Alter, the* operations had been reviewd, a conference was held
with Dr. North, Plant Manager Dr. !Leaders, Technical Director;
and Mr. Miller, Industrial Hygiene Supervisor. The specific items
noted ablve were discussed in some detail and the inspection rep-
resentatives pointed out that by and large the operation is con-
sidered as being' well designed and responsibly supervised. However,
it was noted that, in. the opinion of the Division of Inspection,
rtliance upon individuals at certain points, in the process presents
a potential hazard and that improvement in operational safety
cculd possibly be realized by further development of procedure
and procedural checks. The subject 6f.'divided responsibility in
regard to research: and development activities was mentionedi par-
ticular.y since it'had been observed aslnoted 'in section C above
that certain questionable procedures- were', being followed by re-
search personnel. It'is the understanding 6f the Division of
Inspection that Mallinckrodt management is taking steps to improve
the situation.

Ix. SUARY

42. Plant supervision appdara to be composed of, eqrienced and quali-
fied personxiel Iwho ,are Iinte'rested in conducting safe' nuc2eair and
radiological progrSams conjunction with the men aivities.
The radiological 6ietyipr6gram under Mr. Millera die n is
f'xotioning edffectjv 61 " bu t: additional warvvey aiid'ef fl~i~ent
iýg information appe.i s',to.be desirable. A'•ore complete,'-or~m
* covering 'thes.points;!ii§aid,'to be planned b:'for lthe future. 7The
nuclear safety progra umner the direction iof ýDr.' Leaders, while

Sads Uatfrom, heequi nttdaign point of vew,$ does' MOlve.
aeivi 1W&sveial poutO ii1 -itdqk-i-41n' h

dim''.•: ..•.. •'.....•,• o. v e.. .• . .`ý ý:•,i eration.: :maa gem :166i' ..

the over-all safey h agement tende

contiMoUsl i matters and make 'i np enenta..here-

I.'.. !. _ .r: .• . .: -, • , . . ? , " • . . . . . , - ., • .• .: .. . - : , .


