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'pezhagbymormeo:dersofmgﬁm

M,Memammﬁmmmmdmﬁmmm
equipment that was focated outdoors. These may bave resulted in enormous discharges to
the air, and there is considerabie evidence towards just such a coneiusion. Yet such sources
mmmm&mmmﬂmmmﬂumyﬁmmh
the Addendum to the Official History.

We cite a few exsmpies from copicus documentarion. Cousider the foliowing statement
in a 1959 document:
High levels of sirborne contamination in Plant 8 are being reported
%ﬂﬂtﬁm. mmmdmmmge

There are many other documents which show similar conditions, in the context of both
uranium and thorium processing. Take for example the following from a 1968 documeat
xmwﬂm,mdmairmmgﬁcMCm

years have resuited from drumming snd dumping matariais,
Any time that we can efimings either of these ons our air

O again in snother 1970 document (which shows that such problems persisted over a

S Producion Eagnesting Document, "Short Term Completion Report; Project Tidle: Air
mammmm’ﬁ"mﬂzﬂﬂ

9 R.H.- w0 CR “Problems Associated with Thorium ing - Plant 8",
Wﬁm Chapman, Processing

10  EN Ress to 1E Beckelheimer, "Thorium Metal Production Housekeeping’, June 8

9703

—_ 0
v
o




discussed above. This is admittedly a low confidence estimate. 1t is impossible at this stage

mmuuﬁmﬂedﬁmmﬁy.mmmmmam

Hm,mshddmﬁmwmﬁeapmdeﬁtydﬁewwymm

wﬂhﬁ&ﬁevﬂﬁ!ﬁgﬁﬁaﬁdk%mumm. If sdditional

Wmmawmuaanummmepmm
. mchmmamummmywmm
: estimate and the confidence one would have in it.




nmmmmsmmmmm

nuesmwmmwmmamgmm@m
dmsmmm@@mwmhmwmgm&emmmw

mwwammamh& documents that we BEve COme across
is.as high as 1261 times the rpaimamm sllowable concentration.” Some docaments:
mmm&mmmwwwm

hismmtndomw@uhl:ﬁmgnmm&mmw“
for airborne comaminadion guiside. plaps buildings. In the last mentioned docmment
(mwded}&eluebdm&ﬁsﬁrmﬁedmhﬂnmgsef&mm
mwmmmmﬁcmﬁa&mamm

speed of 10 kilometers per hour (6 miles per hour), sad 2 value of 10,000 disimegrations

pumﬁnnep«mbicmyi:ldsmmuemthemduoﬂmeﬂic ton of airborne dust
wmwmmdmmmmmmmmchmm
contamination level specified. The estimate would be proportionsl to operating time (we
usetheﬁ:nywhmﬁorthepmposeofalmmﬁonon!y). This indicates the possibility that
non-pointmmymoomibmedﬁpiﬁﬂnﬂymairbomem In addition to
dmmouﬁidemnopnkumamdul_ofana&yﬁdmdmdeﬂhsmkwﬂlbe
nesded to get even rough estimares of this fignrs.

——

1 W&MNWC?—S&SZMWM&WM-M
E&Nmba'& 959: p.1.
RH. Starkey 1o J.A Quigley &t ai, ‘CampﬂatfonainghAirDu#Comom",
October 27, 1960.

B3 . Wingto HM. Sears, Air Dust Samples &t the Outside Mifl, Plant 3", August I, 1958.
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mw&mmmmmummm
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0 mm&&mmmmﬁm&mmm
Mamwm&mmﬁmwa&wpmbm
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o mmmmm&mmhwam@maﬁ
eranium into the air which did not pass throagh 2ny stack monitoring systems.

o Mmmmmammwwwmiﬁtm
p@kmuammmquawmoﬁm
particles; .

0 mmmdmwmmmmumus

- mmm@mmmmmmmmw :
' to surface or groun water. )

Q Due to the poor record-keeping and tack of information it is ot possible at the present
mwmuMd@Mdmmﬂmmwm
might have been suspended dus to poor ventiiation. But as we have noted above; such

Mm;pﬂddmtﬁm&u&aﬂsmwﬂh&bmm kis
mmahmmwm&ammmmam
. . aitborne uraninm might have wound up offsite. :
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E. SCRUBBER LOSSES
h&m@oﬁmmw.mm&m Hygiene and Radiation

"at FMPC during 1969-1982, admirted some starding things which cast dopix o, the

:mc_g?yoiannmkwadng mwgzm&msmmmmm

pefiod of operation. T
Kemedthmhewasm&mﬂhrwhhmofﬂudommmdingmbberm
MMWN&MMMmMMWE
evaluating scrabber losses from Plant 8. He was not able to cite a singls refarence for the
mdm@wmmumﬁhmwm&mm
PC Radion - Nor was be able to provide any explanation of

-
-

mssmuﬁamaummmmmmammw
five Plant 8 scrubbers are far below the acnzal releases. Further, the method of estimation
of the losses was incorrest, The combination of optimistic estimates of scrubber efficiency
mmmwmmmmmwmmm
hmﬁaﬂym@ahmm

A memo from EW. Randie t© AF, Peonak, March 12, 197,15 explains that the
umcmnumm'wmwmmmmmm
each tims it is drained” and then sxsumivg that the. scrubber was operating at a constant
efficiency of 83%. ,mm&mmm&mmmmndm.oi

: manumwmmmmwmmﬂ‘

“The sitation can be depicted as follows:

mmmmmwmmwmmwwm
is being sent to the ssubber. ¥ the scrubber operates at an efficiency of 83%, then &
kilograms will be apmdhﬁeunbb«ﬁqﬁdsmdl?hhmmwmbemdmm
aunosphere.

mwmmmwmasmmmemam
deteriorasion. The actual sirsation would be that S0 kilograms would be caprured in the

T Depodition of Michael W. Boback, taken by the plaintiffs at the Wai
Schnesder, and Chesiey, April 18 1989, > @ offce of Pate

15  EW Randle memo to AF. Pennak, "Tnvestigation of Methods of Measwing and
m%Umemm'mml% of




_mmmﬁwmuwm&m That is, the
. rﬁmmmmwwﬁp@mw&emwr&udminm
”~ effidency. -

mmmmmmemmammWa
reduction in emissions. mmmmmmmmmmm
This would be 50 kilograms in this example. ‘Then, it was assumed that the scrubber was
@mawm-mwmmmmm Thus the
NLO calcalation would proceed as follows. Emmmhmmmmm
was 83%, the incoming uranivm must have been 50/0.83 = 5024 kilograms. Thus, the
mwmmmmu~Mummmm&
scrubber less the mount retained in the scrubber. In this case, the NLO estimate of
release wonld be about 10 Klograms, a decrease from 17 kilograms,

Similarly, if the efficiency went down to 10%, for 2 severcly deteriorated scrubber, the
acmal loss would be 90 kilograms, sincs only 10 kgs would be rettined in-the scrubber.
mmmmmmmmammmwmmm
then the incoming quantity would be caly 10/.83 = 12.05 kgs. Thus the estimate of losses
wouid be only about 2 kgs. . .

6 m:hemymﬂmcmbbemmnywuww
> aﬂlNEﬁodengﬁth&cmm But NLO,
mmhhmmwmmmmmm

(0/.83 = 0), and therefore 0o releases.

- mwkmmmmmwmmmmﬂm
Table 1 below show that in sharp relief: :

Table 1
Scrubber Losses to the Atmosphere, Actual and NLO estimates
for an 100 kgs of uranjum sent imo the scrobber

Inliet Quantity Efficiency Actual Loas N1O
Estizats
kgs -¥ xgs kgs

100 83 17 17
100 70 30 14
100 50 50 i0
100 i 90 2

‘ 190 aQ 100 . o

e

e —— ——
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mwmmmm&qaﬁwsmem&em
mmwmﬁmmwummmm.m
ummmmmﬁmmmmmmm
memmeMmdwmw

iAied

rranigm peng sent 1006 e O T 0 UM S RS NOINIRY 10 55 Wit T 3 4 1 Ly
scrubber, Yet that is how the calculation was set up. K thers was nothing in the
mmnmmmmemammM&w
quantities of materials were being processed. )

The 1971 NLO memo makes it desr that NLO was aware that this procodure was wrong, becsuse ¥
mumm“aummammsaww
efficiency for & month woaid coflect firtls wrasimm, thas showing x low lows.” (p-2).

Thoe memo also shows that NLO was swase that the amount of uranium going into the sembber was

-Wuhmmﬂum&lm&aqhhwmmm T

[mwmmdwmuhumuwww-aw
MW’WM Taus, Randle is cieacly saying that
the amount of urapicss going iuto the acrabber depesds on the procws and sot on the scrubber efficiency, and,
muﬁﬂ&ﬂum&mﬂﬂmmmwm
the (oo extimates, ) .

Even with the sssumpdon-of an efficiency of 83%, which would presume good.
maintegance and condition of the equipment (often 8ot & good assamption for FMPC),
there is evidence that scrubber losses were far higher than reported. A June 4, 1964 memo

o unaccounted for materials states:
“Unmessured Losses - We have suspected thae the stack and
Health and Safety Division and by the plant. The efficiency of the
WWW&WMWWam
greater loss thun is being reporwed ing the

_ ‘These estimates would put 1961 scrubber losses at 5.4 metric tons and 1964 scrubber
logses at 7.3 metric twus. Yet, the official estiznates for these years as of May 1987 were far
iower: 2.4 metric tons and 2.9 mewmic tons respectively. We are not sbie to expiaie these
discrepancies. But they do clearly indicate that the present official estimates may be two 10

17" B, Gexiness to C.R and S M the ignti
e &'ﬁm{lﬁ(m arshall, “Report on the Investigation of B-PID




conditions.

» @7

mmmawm‘moﬁmmmmsm
Mmmmﬁmd&%ﬁd&qu&auﬁmh&dﬁnaﬂuw@b«ﬂﬂﬁ
12.3pmm¢kperhm.18

Yet another document shows that UAP furnace losses were a smali proportion of the
total Plant 8 scrubber losses. The losses from three of the five scrubbers during 1961 were
estimated 2s 1,005 pounds per month. O these the UAP furnace losses were about 15%.17
mmwmmuamwmmmmm otber ™W0
scrubbers are included in the total.

mmmmmmmw_pmmmofw
Boh&theMMoftheMm;ofMCWMw
mmammummwmummmm
auwmmmmm.mmmmmmm
m&mMMMSMNMMMmM
based an the shove docunentstion.

Q We have used the figre of 1,340 pounds per month for 1964, or 7.3 metric tans for the
whole year a8 the loss figure for 1964 based on an assumed operating efficiency of 83%,
which is in the middie of the manufacturer spocifiod rangs of efficiency of 70 t0 95%.

Using the production daza for Plant 8, we then recalculated the scrubber losses for all
. other years weighted according to production in that year, This procedure gives us 2 low .
 estimate of scrubber losses, since. there is considerable cvidence thet scrubber wers
opezating well below design efficiency,

wemmamamammmmmmofm
specified efficiencies of 70%. We chose not use the upper end of the manufacturer’s
mm»mmmmmmwmxy
mmﬂmbhmmuhgopmdhammsymmdﬁmdfw.m&
ahnaﬁmdmahﬂmmdymscnbbumhm&rm
time.

19 Masevicis - Fiscal 1963"
CR Chapman to P.G. Defazio,

wTHE CL Wi Normal and
LEL Noyes 1o Kari, WﬁW rize-cffs,
.' Scrubber Lasses”, Jarmzy 25, 1965. k=

"Request for Feasibility Study « Re: Reduction of




mmmmmmm(wmmmm
designed. .

memﬁaﬁrahstmofmpeﬁoimhbmm in poor
condition. For example, 2 1970 docament states®
*Present scrubber is corroded and does not required
mmmcmmmmn i furnace,
ﬂ:maﬂowinzprodnc:mbemwomw*
mmmmmmmmmmmmmm
mmmmmmmmwmmm We
maummmmwmmdmmmmm
wammummm;um,mmmm
WMdmwM—wmm

Estimates based on the sctul felet and scrubber fiuid analysis data would yield mch
better estimates. Webm“wdeWMum'
We have m«mmmmmm-muwwmd

N October 1959.. However, an analysis of the dats in the document and a comparison with
mm:ummmmmammumwmm

© docamentation) to below 50%.

The docament from October 1959 (appended) shows a loss of 5,189 pounds per month
based on scrubber Higuid aneiysis. I October was & typical monzh, the anmual loss would
amouxt to 78.2 tons for 1959, Our recaicuiation based an an 83% scrubber loss efficiency,
Mawmmmwmammmmsm
for 1959 as 5.3 tons, mmmm&(MmmMmbemmd
wemhhhccmlyﬁanhnﬁwpomdamamﬁdm{ylmﬁtm,
mgazdiscmdmﬁemnthemm I 282 tons was an actual Joss

20 F.G. Defazio to L. Noyes “Idea Latter - Revisions @ UAP Funace Vemtilation
n Systems - Plant &', June 18, 1964,
Regquest for Engineering Services, 11-24-70, documens raumber 2225077,




ﬁmmdﬁmahﬂﬁmmmme deficiency of 83% , we could impate aa
scrubber efficiency of only 48%.

However, this is & very specuiative argument, and we have decided at this time Dot 10
mmmmﬁmmmmm Such estimates based
on I i - - ﬁ Io : li ]‘ ‘I l! ‘ |=: ! > i:-|iﬁﬁn I!.m---.___..a—---—--_. ——
mmmmyw@uwmm\;mmmmm

).




low confidence. memem:mmmmhyuﬁngmlympmbehm
m-ammammmmmdmm
at one-point cannot be assessed. m,mmwumhndthcpommm
introduced by varying acid concentrations. MMWMMMW
low confidence estimates of Plant 2/2 losses.

We have attempted to reanalyss the date Rmmkﬁthequmnhhmmdf
MW&&M:%WMMWM
mmm-uudmmwmum%mmﬁmwm
mwwwmwamﬁ

'mmmmwmmmﬁﬁwmwm

produced using the data provided in the official repoct. That estimate comes to sbout 75
metric tons, or about doubls the present official estimate.




6 G. DUST COLLECTOR LOSSES

e There is ample evidence that losses from dry dust coilecturs have been underestimated.
We have discussed this in great detail in the report to which this is an addendum. There is
MWWW%E@MWMWW
original conclusion. Mmmﬂemmmmm:porﬁmofﬂzﬂms
serviced and was therefore disconnected. Waotkers inhaled uranium which was present in
mmam@mazmmmemﬁmmw The document
mmmmammmmmmmmm
mwmmmmmhmmmm
discharged directly from the piant into the stmosphere We do not know whether such 2
system was eventoally instalied.

Howeves, in the limited time available to study and analyze the aew documents, we
mmyabmdﬂemmupmamwmwmaanwmhem
estimates for dust relesses from the monitored dust coilectoss. The only changes that we
Mmammmmmmﬁamhmnmmm
mmmmammammmmw(w-m

L4 Ew:heoﬁsm_mhwenﬂgﬁjmdﬁedgﬂ.hgﬁudmmm
the present official estimates are bisted in the direction of underestimation. ‘This is one of
the rezsons we Tecommend that considerable additional work must be doue to revise the
estimates we present here, ’

B"RE Srkey to CR Kam, wqmsmwmvm;'
December 24, 1962 PE 140 (A

i
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3 hmerepmwwﬁ&ﬂﬂsknaddendmhwpmwmmismﬂeorm
mmwmmmmxwmmmmm
Further information both from the Plant 2/3 report and from the engineering documents
indicates that fot various reasoms, a large, but mmkmown proportion of the releases
wmmmummmwmﬂmmm For
mhmmmmmpmhmmwummmm
mmmwmmwmmmmmmm1mm i
one incindes the time between denitration pot ioading and down time, then it is apparent
mm:ﬁmwammmm(smmw
reiesses) ocanred over roughly 15% of the dme. ‘This short period over which losses
omdmw&adMMMwuﬁmmaﬁmhdua&m
mmpamblemmuhaManﬁﬁomnhammm

wm&mmmmwhwmw&cmﬂhh
mmmmwnbbcmm.m Sucly vemts released large
mﬁaamm@ymmammmm@ﬁ
Mmm&&aﬂmmh@&r@mmh&emm

Q_ sm&wﬂdmndngm&mwwgmw,zw.
. mmmuammmwam«mm
Mpeﬁn&dﬁmwﬂdahhﬁhlybbem Another way of stating the
MBMMSMMsMJNWMMhM
_ ww&mm;mmmwmdzmuwmm

" data that we have, wouid go undetected. '

H. RELEASE ESTIMATES AND AIR MONITORING DATA

2 Bend Franke, Preliminary Assessment gzmw Associated with
qumofmem;m - 195% to 1984, Instinge for Energy ard
- Environmentz! Researeh, Takoma Fark, Md., May 1983.
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valuca should bo mere or loss conservative, thay can be
aciuatid before anyons liza beon unduly inconven enced or
tulore damags oan b expepted to result. In any dase,
botause of thn uncortaintice involved in the presont values
and in delormining the actuel sccumulation and potentisl
hogard of sadiolsotopes it the buman bady, it Is fsmpﬂ
rosommendul that axposure ba k:‘pit- ab & minimum ingo
ca it ia practicable.  Dearing in mind that in the futuse it
may beooe nummr&to lowor eome perinissiblo liiits, it &s
st Kot doekan ol aporationof installne
ton b naedd o tho Ge DI opers of parmanenk
tong wherg lorgo qunnlitlmpzf ra?llongtlw matgrinl are
involvad. ‘I'his {8 particulstly important in casce jn which
prolvlalum o{ additional protection later would be very difffoutt
anil uxpensive, ’

'l‘lm'vahma of moxinum permissible amounts of the
variow rottiotaotopos in the humen body owl of the niaxd.
mim perinjaible’ concenteations of these liolsotopes in
alr and waler 88 glvon in this seport ave chasen by!this
Subuommitton 28 the most sccepteble values after .con-
ahitorhg & profiminary roport to the Commities (giviog vojunk
raconunonded by vavione radistion protestion committnce,
an Hntedd andue seatlon B of this report} and efter making
wm}nwhmm with valus veleuiated by use of tho deta sum-
martad i tably 4. This roport considers only o few
pdioisolopes, and partioularly thoso thal ave of present-day
interost.  Othor radiolotopes will be considerod in aub-
sequent. reports when sioly information about them is ng
ant) os date hoeome avallably Lo sorve as u hasls of accoptance
of unfn rocommondwl values, Vikowisa, valuea given in
thin roport mueb bu voviesd (rom tme to time 8s wmore
bialoglont iul‘nmlnlhn is obainad, :

Bifuris showll ba mado to prevent the acoumulation of
dungorous quantities of radiolsotopss in the y
ksol ay ontor the body b y of

DR

we Droathe I
#h_poics o] tie 1k a physical 8 i, Boli
e btk forin of the vadiisotops helf
dotermine the typo of radiation harasd and to some exlent
tha degrro of votention in the bocly magnitude o 3
Othor itpurtant fuctors thas dotannine the radistion hisasrd
arn thoe quontitis of radionctive matorial involved, the
favilitios and oquiptoent availablo for llmdlir:imlm!mtopes,
ho trafuing amd exporlence of tiose working with the
sutbioastive mntovial, ohd thoreapoct Lhey hava lor appropriate
saddintion protostion atandasdn and procedures.

2 ' ¥

safoly thet may be aalarge a9

'B. Radlolsotopes More Hazardous Inside the Body
Than Outshle

Rodioisotopss whon conlained insidn the bosly preaont
greatar hnm'm than \:gon awy 'm liml:uul ‘oy &'.,m;;

eliminated,

2. The oal half-lite ia for mitne rml
insolopon, W moet dmwl%h i t{dm?‘m? w&mﬂﬁmﬁ
inerenso sppresiably the olimination rale from Hio lody.

. Sources inside tho bod n:li?“lnttmm contant with
mwléu

3
the tieaue, This aul low shola
,ndimonw(wltul beonvas of Himi msm‘\: 4In’m'?i‘:myml At
acliosonsiti nsldo th

|
i
1

al tasand) o reach adliosausldre el volime of
1i] a8 Mo
?ﬂim.m&mw mu\.w wmaly
ik 1 o yary diliouls fo mensurs o Aonrove e
1} » Fad ovslk i
rhutdan of b Ty Tirouiiio o aasea (e Bugard

t bs I
. Methade of urine lml fucal analysis htve hoon
devdopod far somo radicisotops, but most of these snnlyses
srs vary todlous, Hime consiming, and expenatve,

Q. Mettoda of Estimating Maxfmum Permnigsible
Amounts and Concentrations

Thore are varjous nwthods of estimaling maxinum por-
missibls lovela of radiation expraure, mexitut poriniss ble
amoanis of radicisatopsa nade tha buedy, sud mngimutn

pormissible concantrations in air and walor,  Sows of these
misthods are given in the following pasugraphs.

t. Comparison with X-ray or yray damage

Wo bave had sonsiderably oxpecionne fur mors uwrso
yoare with theso tadistions, snd the Sibeotuuitiue on Per-
missible Dove-from Bxtornal Soureos of the Netimu Come

tes Redistlon Protoction hss sut the sedative bio.

ﬁwﬂmuu (RBE) aml the maxinun rmnlaslhlo
1o variou of radintion, as lsted Iy inhle' 3,
The valugs o tablo | wore aetehtcd, e e et

Tecdn, RIYNES v MH s JRdur-

mission. on Radiologhoal

nation Protoction wealing
in London (July 1056},

for 3be following reasonst
1. They irrsdiste the Myn:ontinuoudy unbil they sve
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 Memorandum

€. L. Xarl, Arex Manager )

Cincismari Arss Office ~ AR '.Jnly 135, 1964
Hearman M. Roth, Director

Jesearch and Devalopment Pivisicn, oo

SRPOET OF THR ANNUAL EEALTH FROTICIION REVIEW AT MATT
1ZAD COMPANY OF OHIO - MAY 1966 . . .

M RLE

$ix copies of the subject veport are enciossd for yeur
snforsation end action. Ths cooperatiom snd sssistance
of your office and National 1ead Compeny during ths com-
duct of this Teview srs apprecisted.

Je is suggested that your conmtractor be authorised snd fo.
structad to procesd with the inplementation of the matters
covered by the receumsndstions unlsss thars exist sound
yeasons why a particular recoumendetion is not warranted in
whols or part. hmmmm;mmuot
your contractor with regard to the conduct of the Teviaw,
the geoeral comtent of the report, and the detaildd plans
for iaplementing or otberwiss handiing the Tectemendstions
sre requasted by September 1, 1964,

L]

Saport (6)

- ] t.'c: Armatrong .
Be Do Mills, w/encl.
J« We Ruoch, "Imxo
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HYALTH PROTECTION RIVIEW (F NATICHAL 1LEAD COMPARY OF OHIO
HAY 19-21, 1964 -

1. Intreduczion and Sumary

Represantatives of the (RO Resssarch and Davelopment Division
conductad the smmusl on-site health proteccion reviaw of NILD
during the pertod of May 19-21, 1964. Thie Teview gave de-
tailed considazation to inmplementazion of last year's recom-
mendations, transporcation of fissils msterizis, azuclsar

. safaty, sonitoring programs, and ths trsstwent and sampling
of off-gas sffluants,

It is the epinicn of tha reviawers that the heaith protsction
prograns ravisved ars effsctive-and sacisfactory to cops with
the problems of N10. Observations asd recommsndations for
program improvament are included in the final sections of tha
Taport.

. Il. loplementation of Previous Rscommendatious

A. Recoomendation that counting squipment for KAD and film
badge components be wade functional as expeditisusly .as

possible.

Action: The recomsandarion has been satisfacrorily
implemented snd is discussad in RID's reply dated

Asgust 20, 1963, to last year?s raport. 7The counting
squitmant, vow fully operational, is checksd pericdically
for calibration. Ivo HAD*s and s faw film badges sxposed
at the (EML Health .Fhysics Reactor and-counted in this
aquipnent indicated devistions within 5T of appropriate
valuas such ss ths M curve.

3. ZRacommandation that the 1290 high rangs gamna film
. ba routinaly calibrated to ingure effective use in
tha evaluations of high parsonnsl axposurss.

Actions The recommspndstion has besz sstisfactorily ime
pigmented, and f{lms exposed=fzom 6 to 500 r az 100 ¢
incramancs will ba used for calibration purposes. Sets

- of calibration film are exchanged at sixmonth intarvals.
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11X, Gsneral Information on Frograms Raviewad
A Induserial Hygiene and Rsdiation Departaant (THEND)

...... .o

ORIAD No. 0500-3 concerning posting rsquiremsnts was
inplenanted by posring the "Rotice” to Faploysas® on
the bulletin bosrds at ths two msin entrances anmd the
main locker Toom. Information contained in the Appendix
to AEC Manual Chapter 0524 is included as s Plant
Manufscturing Standard. I additien, s latter cen-
carning the dirsctivewas sent to sll division directors
snd boldszas of the Plant Manufacturing Standards Manual
and the Technical Frocedures Manusl. Soms modifications
wers nscessary to mest the raquiremants of OR-03525 com-
carning Occupationsl Radistion Exposure Information.
The medifications involve the preparation of & form
letter for norification of visitors with exposuras ex~
cesding 50 mrem, and the compilsation of requirsd in-
. formation on those Ares Office persumnel whose recorded
o= yearly sxposurss sxtesd 30 azmm.

Proceduras concarning the sale of contaminated sczap
and/or equipment ars in sccordance with Msnual Chapters
OR~5182 and 5170. IPrior to any sale, & summary latter
concarning the contants thereof and certifying that eone
tamipation levels sra within the specified limics 1s sent
. te the Avea Office for approval. Contaminated 55 gallen
drims whick are no louger usesble snd other scrap moc
- ‘the -1imits are sold to a licenses such as the -
Froxville Iron Company.

Although 5o overexposurss bave bees obsarved ac NLO
durisg the pasc yesrs, records indicats a continuing in-

cTeass 1a both ammber snd magnitnds of ures above
$oe fen of patatratiog redistion, ~Fince 1980, Isere
ot it 1y incresses of sbout 300% in the number of
(196012, 1961+33, 1962-i20, 1963+331). Tha highast skin
sxposurs for 1963 was reported ss 22.9 rem which .inciudes
4.4 Tem of penstrating radistion. Ths batz plus gamms O
gomma ratio for the plant population bas decressed -
im:ly;zm‘lmm:hruhmzo.?uluw
to a ratio of 5.4 to I fer 1963, XNID feals that s pertial
: Waﬁ&smmﬁbmﬂhmm'
. umulnduzemmmqamm--zw

and the incressed storage of uranium in various arsas.
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The iHSED annual report shows a significant incrsass ixn,
the general air levals for various oparations im Plauts §,

9, and &, and the surrounding area of the rod cooling bed

in Flaat 6. Modificacicns to various opsrations {(e.g., ¥

treskout statfon Plant §) are planned for improving the %

oversll air levels-throughout.the plant. Although thers TP

wss sn incrssse in the genersl air lavais,. results of the .e . f\(

Slo-essay progran show that so employse sxcesded tha ¥LD ;}? 6-‘?62’- .

eriteria (50 ug/l avg. in urine) for reporting intermal Ch. E’;??\

sxposures.to the A3C. . J f
%r)c

o i
All routine operstions resgquiring ventilation ars exbausced ng\

through sixty stacks throughout the varivus plants. Pree Q’ g
treatment prior to exhaust to the atmosphers is primarily E’?’
4

through Hersey Raverse Jot typs filters (40 units) and
through Sly Flat lope typs or Sbaking.Tube Wheslabrator
type ﬂ.ztnu.(ﬁof the stacks iz sampled continvously
using a type "S¥ pleatad type filter for csllection of ths
sample. About sight scacks setve operatiocus which have

sn off-ges with & high hest and/or moiszues content. Thase
offeges strasms utilize primavily a S&K Vesturi Wet Scrubber
for clasn up and some vae & cyclons separstor befors the
scrubbar on furnaca off-gas stresms, Thess atacks ars spote
checked on & pericdic basis using a Greenburg Smith Iapinger
typs samplar. Rasults from the-stack monitoricg system

show lavels to be within sppropriats health protsction limits
snd ths rssults are primarily used for monthly estimates of
the smounts of uranium lost via the stack system.

Follow-up of last year's report concerning the clean up of
the storm sawer and ground contzaination problams shows thst
considerabls improvemsnts have basn made in 1963, The
Wum;—n:udmthimu.&mdm-
tanisagion Study Cosmittes Mesting bald on March 3, 1964, and
Mareh 10, 1964.® Honthly reports entitled Wincidents De-
tectad and Corrective Action Takem in 3torm.Sewar Systea®
bymmmemmmmwm:suwm
tion in Process.Aress” by IHSRD ste submitted to appropriate
supsrvisers for action. The emphssis by MIO bas resultsd in
a £ifty percant raduction in the mmovat of uranimm (1.8,
1230 1bs/month 1962 to 660 lbs/month 1963) losses vis tha
StOTR sewer systss, IDowaver, results for the first pazt of
1964 show sn incresse by s factor of about two in the amount
of uraniwa lost vis the SLOIm SSWET SYSLER. This incrsses is
dus {n pacrt to a rather 4ry latter part of 1963 and a wet
first quartar of 1964.
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Routins usage of respiratory- protection devices for
various extanded operstions is racommandsd on a job
evalustion basis by IBARD. 4 detailed-rTeview of tha
raspiratory protection program was not made as IHEND
is currsntly evalusting and revising their programs in
view of racent publicstions. The program will be
based on ths recently revised Title 30, Coda of Padaral
Ragulations, Part 14, .concerning the Bursau of Mines
Tequirsments avd s vecant book publishad by the American
Industrial Bygiens Association antitled "hspin:ory
Procsctiva Davices Manual.™

Nuclear Ssfsty

The organization wni staffing, comitzes activitias, cri-
teris and functions as rslated to nuclear safsty ars
assentislly unchanged frem thoss- indicated in pravious
ravisws, Howaver, a recent changs was effectad in the
FMIC Manufscturing Standsrds Manual Formst councerning the
prepatations and reviaw of Standard Operating Procedures
(S0P). In this regard, temporary 30P's will be elfwioated,
and & more genersl nuclear safecy section included in
S0Pts will BDa prepared to give more lstittde to lins supar-
vigion. It will be the responsibility of operations to
raquast nuclear safaty avaluation for operaticmal changes
involving sariched matserial. 7This changs gives more re-
sponsibilicy to line orgsnization with the anticipetion

of markedly reducing tims required for SOP modifications
herecofors considered cxuuiu.

Current h—plu: niciasr ssfety probless of special ine
tarest inclinds the design of a metal dissolver and prep-
grations for bandling & limited smount of- 202 U235
sariched macal in the Plant 6 Blooming Mill. ZFroceduras
for the lacter have basn submiczed to ORO for Teview and:
CODGUITADC .

Transportation of Fissile Materials

Most £issile nmuh -thpcd to and from KIO mo!.vn low
uranimm matal in a warie otfo:nemu 4 1y
umiuamxuao.samsmmuuaa
1imited smouut of 1.25% material. Ths uranius is packad
{a wooden bexes of two basic designs, B of X Ko. 265 snd
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1091, for corss and larger units, respectivaly. Mass
linits are used where applicable with intermizing of
relatively non-resctive materials co effect maximum
loading for shipping economy., Essentially, all transport
€3 by truck and rasl under controllad conditjems. All
shipasnts are covarsd by Standard Operating Precedwes or
by special approvals.

A vecant shipping incident involiving load shift and break-
ags of wooden shoring has necessitated & re-evaluation of
basgic shoring methods ont trailers and & change in tia-down
techniqus. The change involves the use of two 1k™ steel
verticls bands wrapped arcund the boxes inm a lengthwise
direction. Additional horizontsl bands are used to bind
the bozes s & unit, and esck vertical band passes through
devices known as "hraksman plates”™ fastened to the cruck
floor. Tis type of shoring, known as msating the cone-
trolled flosting load principls, was rscommended by the
Signode Stesl Strapping Company as being auperior to woodsn
shoring. SOP's HICO 828, Rev. 2 and NIDD 902 are baing
vevized to reflect this change. . o

The mass limics imposed for criticality control are based
upon sarichment, specific pfece gecoetry (i.s., wall thick.
ness, leagth, dismater, ete.) and optimum conditions of
water modsration snd zeflection as could be postulated under
sevire accident conditions. In this regard,. ths lattice
pitch or spascing of individusl slements which determines the
pes sibie moderating ratios is & very sensitive perameter. .
To capitalize on this fact, NIO has recently modifiad the
VeE shipping box by supplying two 17" thick plywoed tube )
shaets to space individusl elements.(these beirng specifically
Mark V.% fusl cores) out of tha optimum region. The spscing
43~ sufficiant to zssure & Voluma Water/Volume Uranium Ratte
of £ive which, for thase particular elements, will pravent
criticality if an unlimitsd number of boxes ars floodad.
with watse. Hence, although the individusl mass per box
will be raduced fzom about 1,000 ibs. to 300 lbs. by use of
the infwenal tubs sheets, the maximum losd permitted will
ba increased -from about 12,000 lbs. to the load limit of the
railroad car or truck. The boxas have been shown to survive
a 30" drop if 14" steel bands are used. Howsver, firs tescs
dascribed in NICH 399 indicate that ths boxes may DOt Jur=
vive & standszd hour fire test, although they will withstand
8 10230 minuts fire if double lids aze used.
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Special off-site shipments of enriched macarial are
suthorized by use of NiO H4LS Form 2043 requiving ths
signstures of representatives of tha Transporxtation
Department, Procursment Division, Nuclesr-Safaty De-

, snd the Beslth and Safety Bivisicn. In
sddition, sign off by a nuclear safety reprasantative
is obtainsd on routine in-plant sud out-of-plaat transfers
of enriched materisl. In-Plant traunsfars of enriched
ura_u.umncudul«i in advance whers possible.

More detailed aspects of shipping philosophy and criteria
are described in apprepriste (RO.RIO correspoudance and
{a sinutes of Enriched Feed Materisls Trsusporcation Mest-
fag, March 3, 1964, and are not reiterated harain,

Iv. Obsarvationa

5 A. The health protection progrims are wall orgamized and
. - receive adequate attention from upper management. The

B nathods (a.g., sumsary raports of survay daca, annual
reports, etc.) used by TRERD for documsutation and in-

forming operating groups. of conditions throughout the

plant ars excellent. liatson and cooparation betwesn
TIEED end oparsting groups appear sffective. -

B. The plant tour of the fucilities showed that the house- -
kaaping of ths general plant araz was good. In particulasr,
the storage pad im Area 1 was greatly improved over pre-
from & health protaction stsndpoint was the re-drumhing,
screening snd similar operations performsd by the Projact
Iabor Mool Operations. It will be necassary to have
idequate procedures and equipment if such opsrations are
to ba.tmrinued on & Toutine .basis.

C., The emphasis and acticas by HLO msnsgement concerning the
Mm:uumcumquyw
the status.of this problem. It is noced in tha body of
the veporc that the prodlem is arill significant as evi-
denced by the quantitiss of recent ursnimm lost viz the
stors sewer. Hencs, it is felt that the mmphasis by KIO
concerning tha ground and 3TOTR SeWAT contamination should
not be reduced in magpituds or scope.

. D. Personcal exposurss to sxtarnal pametrating radiaticn have

#ignificantly incressed in both nusber aal magnicude as
Y noted in Part III A of this Teport. Although currsat
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axposurss are within recommended limits, it is fslt
that scag exposures in excess of ABZ manual chapter
1imits Would ocecur if this trend comtinues for 3 fur
ysars. Also, such a continufng trend would indicate
a need for modiffcation of basic health physics cone
trols for mainraining exposurss as low as practicsl.

Considarable smounts of re-cycls material from CE-HARO .
ara being:processed In seversl plant areas. This material
may contain inpurities (8.g.,'incyesss in alpha, beta
snd/or gemes emitters) which are not found in other faed
materisls procassed at this facility. The concentraticns
of such impuritiss could change depanding on the number

of cycles .and other considerations concerning tha process
at GE.HAPO. Therafors, criteris andfor limits currently
used for air and/or watar concentrations may not be

- g

applicable for processes inwolving reecycle materisl.

The following items wars not miuld‘ in decail but are
consfdered worthy of NLD studys

1. Completion of a detsiled survey of ths Nsutron
Canszator iz nseded for formulaving adequate
hesich and safsty opsracional proceduras prier
to routine operaticns. Ths datsiled survey
should consider the need for additional pez-
potsntial air contamination problems from triz-
1{tm {n targst snd control room, radiation levils
in and around target roem, interlocks, and similar. _
matters unique to suck 3 fseility. The inictial
survey by IHIRD indicaced health physics problems
ninimal snd facility design excsllent. :

2. The bic-sssay sampling frequency is {mportant in
obtaining good estimates of intarsal uramium dap- wo M"*‘f\-"d‘q
. o83£468.. Recent publications indicate that the eStimat ing
quarterly saspling fraquancy msy be inadequate for wlernal
. svaiusting scme sxposurs potentials. It is also deposition o
" poted that a method for estimating iiternsl deposi- YWor-iuwg
tion of thorium is nesded befors thorius is ageis ( /7&7‘\
processad in significant quantities. : d“"% 7

3. Ths matbod of spot air sawpling oft & pariodic basis Thorivm
used for sstimating tha gesaral and bresthisg soms emits
air concentration is good. However, thets aze Y
o continucus samples of the general air, and such Arma,
saaples could provide msaningful informstion for
thoss sreas of grsatar hasard potsantisl.
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The dasign and testing of shipping containars for V-%
cortas to affect improved safety and aconomical transport
of Eissile materials is considerad highly jmportant,

and it would be of considerable valus if.sximilar prin-
ciples for nuclesr aafaty control could be applied to
othar matarizls with unsconemic aass rastrictions.

Tha lack of experimsncal data for lew U233 enrichment’
and unit dimansions peculfzr to NLD production opera-
tiona has necessitated conservatisa in the applicatien
of appropriate safety factors to calculated daza. It
nsy bs advantageous for BLD to sveil itself of computer
facilittes, such as that at the ORGDP, whars persowoael
are available and axperianced in ths uss of tha latast
codes -for criticality calculasiocns. The use of thase
codes may give trends, curve shape facters, ste., wvhich
could, by comparison with known sxpsrimsnts, justify
Telaxation of some parasetric limits derived by scraight
1ina extrapolations. Hence, favorabls results would
offex, perbaps, sconomic gains in ths applicationd lass
restrictive limits to tha overail HID production process.

Racosmandations

Ao
B
c.

4n evaluacion should be made to sxplain the recent trand
of increased personnel sxposures and to implement-corrective
u:m when practicsl to Imz such uposms..

The hnl:h _physics upoc:s of "re-cycls nutul' “Should de
evaluated and adjusthents to ths personnal monitering program
nads as necessary.

NI0 should comtinve {ts efforts to test and develop cone
tainers offsring improved safsty with economic gains in tha
tesmsport of fissile matarial as noted in Observation G.

The possidility of using cowputsrs aad svailable critie
cality codeas for checking bagic asuclasr safety parmaetsrs
and limirs, as poted in Obsezrvation l, should be cphni

-LLW ".&&

Baalth FPhysicist Buclsar Safaty Bpecialist
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UNITED STATES GOVERNMENT

Memorandum

€e Lo Karl, Aves Manager .
Cincinnari Axrsa Office

DATE: June 16, 1965

Hermen M, Roth, Directer
Research- and Devalopnent Division, 0RO

‘REPORT OF THE ANRUAL HEALTH PROTECTION REVIEW OF RATIORAL
LEAD COMPANY OF OKIO - APRIL 1965

Six copies of the subjéct repor: are enclosed for your
jaformation snd action, The cooperstion and assistance
of your office and Ratfonal Lesd Coupany during the com-
duct of this review are appreciated.

1t is suggested that your contractor be authorized and
instructed to precesd with the implementation of ths matters
coversd by the recommendations unless there sxist sound
reasons why 2 particular recommendation {s not warranted

in whole or part. In any svent your comments and those of
your contractoer with regard to ths conduct of the veview,
the genersl content of the report, end the detailed plans
for implementing or otherwise handiing the recommendations
are Tequested by August 1, 1965,

Hhsgunic
lacfnu:n - o
Repore (6) )
€C: R, C, Armstrong

B. B. lills, v[ml.
- Je We Ruch, w/enc},
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HEALTH FROTECTION EEVIEW
RATIORAL LEAD COMPANY OF OHIO
APRIL 1963 R

Introduction and Sumezry
The annual health protection review of-the National Lead

" . Company of Ohio was made April 20.23, 1965, by Messrs. R. L.

Hervin and U. A, Johnson of the 020 Resesrch and Devalopment
Division. Nuclear Safety and Heslth Physics were emphasised
during the review vhich included plant tours of operating
facilities snd formal presentations by NIOD.on accountability
and nuclear safety control, During the review, 2 nuclear
safety problem concersing the UFg vaporization step vf the
Pi{jot Plant operations was observed and called to the atten-
tion of NLO and CAC personnel, The NLO Plant Manager ordared
this phase of plant operstions discontinued uncil corrective
action is taken, A recomaendation concerning this situatien
ts contained in the final section of this report.

Iz is the opinion of the reviswers that the health protection
prograns reviewved are, in general, satisfsctory. More de- :
tailed analyses of the prograas are contained in the Observa-

tions sectfon of this report.

Inplementation of Previous Recommendstions

A. Recomsendation that an svalustion should be made to
sxplsie the recent trend of increased persoonel ex-
posures and to implenent corrective action when
practical to lower such exposures.

%10 has submitted a veport, entitled "Cpmms Radiation
Ixposures,”™ which explains the reacent trend of ia-
creased axposures., The major problms isvolves the
build-up of UXy and UX; daughters dus to the processing
of aged material. Other than more fraquent rotstion
of personnel on g few operstions, no sdditional com-
trol msssures vere necessary te significantly reduce
parsonne] exposures. Exposure results for 1964 show
a 50% decresse in the nusber of perscnnel (1963-331,
1964-176) above 1 tem but less than 5 rem of pese-
teating radiation,
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Sscommendation that the health physics sspects of "re-
eycle mater{al® should be evaluzted and adjustaents to

the persomnel monitoring progrim made &8 nECLISATY.

The NLO study shows thst externsl radiation proble=s in-
volvad in processing recycle mazerizl are mot significantly
different from other feed materisis. “The-controlling im-
purity from an intermal standpoint appears to be Pu which
has an upper limic of 10 P73 in the wranimm. In air,

this 1imit would represent sbout 1.5% of the recomaended
1imit for Pu vhen the air concentration for uraniua 1is at
the plsnt allowsble limit, The specific activities of

the various product streans {(e.g., Y0y, UFy, etc.) are
around 132% of virgin material, A few by-product streans
will also be evalvated for sdditicnal information. The
study indicates that the NLO processes do mot significently
reconcentrate the impurities. REencs, adjustments to the
perseanel monitoring progras are not necessary at this time.

Recommendation that RLO should continue its efforts to
test and develop containers offering fmprovad safety with
economic gains in the transport of fissile material,

Considerable progress has been made in this arex to affect
sconomic transport of fissile materisl, perticulrly vith
regazd to Nenford and RMI shipments. With the implemen=
tation of AEC and ORD 0529, containers amd shipping metheds
have been evaluated, approved and documented.

Récommendation that WLO tonsider the possibilicy of using
conputers snd available criticality codes for chacking
sucleay safety parsmetars snd limits.

Staff persoonel were sent to Dak Ridge to discuss criticality
calculations with personnel at the Dsta Processing Canter.
The accuracy of such caleulatfons will best be known follow-
fng wetal lattice experiments planned at the Ouk Ridge Cri-
tical Experiments Pacility this year. It is axpected that -
coaputer facilities will be used to greater stvantage follow-
ing these experiments.
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111, Observations

A. At the Pilot ?lant, steap hoods ars used for vaporising
UrFg from 10-ton feed cylinders. In the event of a U
relesse, the procedure cslls for sisnual acrustion by an
operator of a water valve to "reese~down® the cylinder
whereupon the water, as well as the stesm condensate
under normsl conditiens, drains te the storm sewar systens.
It was observed, for the current U-235 enrichoent involved,
that unsafe collection gecoetries are available for accu.
mulstion of resultant ursnjum solution, It was also
observed that so instrumentition exists for sutomatic Te-
lesse datection andfor control. -

3. 1In general, the approach to Nuclasr Safety at WLO appears
to be changing in that greater emphasis is being givenm to
elininsting unnecessary or overly.restrictive conditions
or limits, During the past year, stonomic gains without
sacrifice of criticality control have bdsen made with re-
gard to in-plant storage snd process limits and to off-

. !. . plant shippent limits. .

C. 7The formal NLO presentations during ths review on criti.
cality and gccountability control are being documented at
fernald and, bence, will not be included in this report.
The presentations were considered excellent and did clearly
indicste good managenent support for the health protection
programs, an awareness end respect for the probleas in-
volved.and s continuing eaphasis on sducation and training.

D. Although informstion obtained from ths study of current Te-
cycle materials may not be walid for material from other
sources, such as Nuclear Puel Bexvices, the {nformation wmey
be of value in identifying future potential probles aress, .
Both U.23S enciciment and impurities in materisl from other
sources could be markedly higher than that presently bandled.
This could necessitate plant modifications based upon heslth
protectios considerations. These potentizl probiss aress
need considerstion in an esrly stage of planning. HNence,
NLO's eontinued swarensss and uvderstanding of the oversll;
problem is fnportant, particulsrly if and when commercially
raprocessed materisl is handled at MLD.
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The staff of the Industrial Eygiene asnd Radiation Depart-
sent (IRGRD) was reduced by two exployses since the last
review, This has resulted in an increased degree of fntro-
spection and self-evaluation of various prograns (e.§-,
#itm badge, sir sswpling, atc,) over that moted in previcus
years., Changes may be proposed in certain programs to pro-
vide for more sfficient -surveillance activities with the
reduced staff.

The loss of uranius via the storm sewer {nereased from au
average of 660 pounds per month for 1963 to 800 pounds per
month for 1964, NIO is continuing its emphasis of the last
fev years concerning the groond and storm sewer contamination
probles,

The daily job weighted air sample results for Flant 8§ were
zeported as 1.7 times the Plant Aliowable Limit {PAL) for
1963 and increased to 4.2 PAL for 1964, Respiratory pro-
tection is reguired for most of those operations exceeding
1 PAL.

Rev operstions at NLO include the routine processing sf

ax &n the Pilot Plant on a producticn schedule. IHARD
has intreassd its surveillance sctivities of the thorium
process over sinilar uranim cperations Wﬁl
hagard of thoriwm and the di!ﬂe\ﬂ% in avaluat in ?Q

sures. it is notad t anslysis ol urine, or fetes
is time consuaing and in-vive sounitoring may be as practicable
countar
at-Yei2-ta-routinel T i €XpOSUT®Ss
yvi thar fmproved methods of thoriua ine
ternal dose determination other than occasionsl spot ale
samples sre desirable st .17

1. The plant tour of a faw facilities shou that the housekesping

of the gensral plant area is good. Nowever, as moted in last
year's review, the Froject Lator Pool Operaticns continue te
be unsatisfactory s personnel sre not following recoomenda-
tioss of IBERD concerning health protection precautions. The
facilities and squipment involved in the thorium operations
zesemble a pilot plant type operstion with accompanying spills,

-
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lesks, stc., rsther than a tighter routins production
oparation. WLO management is avare of these condicions and
. faels that corrective sctiom will be taken a3 macessary.

IV, Recoomendations .

S ————————

A, It is recommended that ¢orrective messures be taken to sli-
; minste the potential hazards arising cut of the use of water
. for VUFg release control at the Pilot Plant eylinder feed
: unit as pointed cut in Observation VA",

B, NLO should evaluate the need for better control of the in-

cressing ursnium sir concentrations fn Plant 8, and for
tncreased study and econtrol of thorium operstion.

le;vuuzu l( Zr‘ %ﬁ. W
« Ao

B+ L. Hexvin .
Health Physicist Nuclea¥ Safety Specislise
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Mr. C. L. Karl, Area Manager
U. S Atomic Energy Commission
P. O, Box 39188

Cincinnati, Ohio 45239

SUBJECT: REPORT ON HEALTH PROTECTION REVIEW - NATIONAL
LEAD COMPANY OF OHIOQ - APRILS 19438

Doar Mr. Karl:

We have reviewed the report on the He Program Review con-
ducted by ORO Health & Safety rep 8 QD April 20-23, 1963. As in
the past, this year' s survey ﬁuﬂ. ot the topics coversd, and
we feel that the two recomm ade are appropriats. We have taken
corrective measures on each se and the statug {3 as follows:

A, Anmnmmm‘mmumtomodtomm problem and to maks
rescommendations to correct unsatisfactory condilions. This commities
issusd & report on $/14/68 entitled "Interim Report: Investigation of
were mads prior to Festarting the unit on June 1. Short range require~
memuginninthcuponhsnbecncmndudaununpon' )
-submitted. A more compiete final report (s to be subrnitted for NLO
mansgement consideration after the plant vacation shutdown,

B, mmbmrtuwﬂmamz%4pmammm
mdboforeanudmﬂNsmeyrem & series of meetings was
ummmmmapmsmdmm These mestings, the
ﬂmdwﬁehmhcldonlt!lll& were sitended by the Plant 8 Super-
Mandrcpuum.-d!hintm Engineering and Health &
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\v. mmmmhmsmmumm
mnmlnsmmmmmmm However,
mmmm-mwmwmummwm
béen made. For instance, mmmumummumum
Weigited Exposures (DWE) ghowsd reductions from 1% KCG%to 1.3 NOG,
13NOGt02.5 NCG, and 9. 6 NCG to 1. 9 NCG. Also the plant-wide
mrspdammmmsm:ﬁmﬂmmtanunl.s
NCG in 1964 to approximately 1. 0 NCG in 196S.

mmmnmwcumman{mrosuuumm“pmu-
sible concemration for thorium as 3 x 10-11 pe/ee (133 e d/m/m3). We bave
established an NCG for thorium at 100 @ d/m/m3, the same as for uranium.
mu-uutmm»umuummummncmm«m
th-nmuammumop‘rmon. in our opinien, gZives our opersting personnel

by air dust surveys, It seem to be incre We can

mmnnyawwh-mw‘ st that time. nammmmpm-»
dure is dnveloped, it too will be evaluated.
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NATIONAL LEAD COMPANY OF OHIO
SEPTEMBER 1968

HEALTH PROTECTION APPRAISAL J

1.  Purpose and Scope

The annual health protection appraisal of the National Lead
Company of Ohio was conducted September 10-11, 1868, by
nembers of the ORO Safety Division, Kealth and Nucliear Safety
granch. The appraisal covered the NLO health pratection
programs in generai and emphasized the implementation of
previous recomuendations, nuclear safety and personnel ex- -
posure dat2 evaluation.

11. Summary

It §s concluded from this appraisal that NLO continues to be
operated in a safe manner with 3 health protection program
consistent with the hazard potential of the operation. Satis-
. factory action has been initiated toward the implementation
of last year's recommendations and should be pursued to com-
pletion at the earliest practical time. No new reconmendations
are made in this report. The findings of the appraisal were
discussed with M. 5. Nelson of NLO and W. T. Warner of AEC-CAO.

111. Recommendations
A. Imeplementation of Previous Recommendations, October 1967

1. Recomenda't'ion that material above 5% 0-23'5 en-
richment be placed in storage rather than be
processed through the refinery on a batch basis.

As reported in 2 letter from J. H. Noyes, NLO
Manager, to C. L. Karl, CAC Manager, on December 26,
1967, a moratorium on the digestion of materials
above 5% U-235 enrichment was declared by NLO
management on October 20, 1967. In addition, an
ad hoc committee, consisting of representatives for
the Technical, Engineering and Health and Safety
pivisions, was appointed to recommend and/or design
a metnod for processing this material. Additiomal
information on results of this commi ttee is contained
. iR Section IV~A.1 of this report.
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Recomsendation that the training program for production
supervisors and operators, particularly in the refinery,
be strengthened emphasizing the fmportance of following
nuclear safety controls. .

On November 16, 1967, a full-time “Training Coordinator”
was appointed for the purpose of establishing a for-
malized training program at NLO. As reported in a
Yetter from 9. H. Noyes, NLO, to C. L. Karl, CAD, on
January 18, 1968, a training program was scheduled to
begin January 22, 1968, for refinery personnel, emphasiz-
ing nuclear safety. Further, in a memorandum dated

June 21, 1968, from C. L. Karl, CAD, to J. A. Lenhard,
Director, Safety Divisfon, ORD, it was reported that a
review of 8 programmed instruction courses was performed
by refinery foremen. An additional course was completed
on a pre-test basis. Other training sessions have been
held for the Maintenance Department on nuclear safety.

Recommendation that all noise areas be surveyed and
necessary corrective measures be implemented.

The noise survey has been complieted. Evaluation of the
survey data in conjunction with previous audiometric
data is underway. A report of this evaluation will be
compiled and the satisfactory implementation of the
recommendation will be contingent on the successful
resolution of problems and recompendations resulting
from the NLO evaluation. The jolters in the Metals
Plant and the Ball M1l operation in Building 55 are
currently recognized as potential probiem areas.

A new audiometric booth has been installed and should
improve the quality of audiometric examinations.

Recommendation regarding emergency planning and readiness.

Two high range radiation instruments are now available
for use. It appears that some definite procedure for
periodically verifying the workability and quasi-caiibra-
tion of the high range scale was yet to be firmly
established.
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Initial steps were being taken at the time of the
appraisal to develop the HLO program of off-shift
sypervision and emergency planning. Meetings of

the newly appointed NLO shift supervisor wi th the
Y-12 Plant shift supervisor and emergency coordinator
are planned. It is anticipated that the influence
and impact of this planning at the higher levels of
supervision at NLO will be felt in emergency training
throughout the NLO organization.

5. Recommendation that corrective action should be taken
to eliminate the refinery fume problem.

This problem has received a high priority at RLO, and
conceptual engineering for correcting the problem
appears to be adeguate. Preliminary measures have been
taken which have reduced the excessive fuming frequency
somewhat; however, it was noted during the inspection
tour that inattention to proper procedure continues to

. permit higher than desired fume concentrations, partic-
ularly at Digester D1-7.

B. Recommendation - September 1968 Appraisal
None.

Iv. Findigg_ S
A. Nuclear Safety.

1. Safe Digester

As noted in Part I1I-A.1 of this report, action has been
jnitiated for handling U-235 enrichments above 5%. Cur-
rent plans include the installation in Piant 1 of a

trically safe continuous digester for emrichments
to 103, It is expected that this facility w 1
operational by March 1969. The jnstallation of this
equipment outside the Refinery is considered desirable
and in keeping with recommendations of the NLO Health
and Safety Division. .
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2. Current Refinery and General Plant Operation with
Enriched Materials -

Production requirements are somewhat lower than that
observed in previocus appraisals, Currently, the
Refinery is processing normal enrichment uranium while
only a small production campaign of 2.1% U-235 metal
is in progress in other plant areas, Inventories of
pads and general storage areds are significantly re-
duced from that observed in former reviews. Hence,
with the implementation of previous recommendations
and the status of current operations, the ceriticality
potential is considered lower than that observed in

past appraisals.

3. Projected and Anticipated Y-235 Enrichment Processing

Discussions with CAD and WLO personnel have {indicated
that Fernald will prohably reprocess cold fuei from
several reactor sites including Hallam, BONUS, EGCR,
Piqua, and perhaps from SRO. Significant portions of
the fuel will range from 3% to 7% U-235 enrichment.

In this regard, a campaign is scheduled to begin in
February 1968, To upgrade the safety and economy for
processing these materials, studies are underway for
equipment modification in Plant & and in the Refinery
Denitration Area. With regard to the latter, the 0RO,
NLO, and CAD staffs have been working together in
statistical studies and computational efforts for
estabiishing an upper safe enrichment limit for operating
the 500-galion denitration units without batch restric-
tions. Since water mustbe excluded from the denitration
pots to utilize the "nitrogen poison-moderation control®
principle under consideration, fyrther studies are under-

way regarding the use of scrubbers, water cooling systems,

etc., which could become sources of water inteakage into
the units. Detailed discussions and plant inspections
with NLO engineering and operating personnel were heid on
these aspects during the appraisal.

| pi%e]




)
;
, w5e

4, General

The nuclear safety staff functions and responsibilities
are essentially unchanged from that previously noted.

A significant portion of the staff time is devoted to
‘field ohservation and- inspection of the potential
nazard locations, such as the refinery. As evidenced by the
Tow frequency of nuclear safety violations, about three
minor ones being reported during the year, operator
personnel are more cognizant of nuclear safety pro-
cedure. This may be in part attributable to the for-
malized training program initiated since the last
appraisal.

8. Transportation

A1l fissile materials are being transported in DOT approved
containers which have OR-0520 approvai. One future shipping
problem has arisen which will require container(s) outside
. those currently used. This involves the transport of 3.85%
' U-235 enriched 2.6" diameter x 30" metal rods from NLO to
the 9213 Critical Experiments Facility. Plans are in effect
to provide the ORGDP Unirradiated BONUS Fuel Shipping Con~
tainer on a loan basfs for this use. This container has
OR-0529 approval for BONUS fuel with a DOT Speci al Permit .
pending. This permit will need to be modified to cover NLO
as a shipper and the new package contents. The package as
ndgk:ppraved meets ‘all requirements as a Fissite Class I
package. . ; . . .

C. Interna! Exposure Evaluation =

Recent in vivo monitoring of KLO employees utilizing the IVRML.
{ndicated eight employees a"bi_:a_rentftg_’g“g;;jgigg}min 7070

100X 6f 3 periissible Jung burden of uranium., These employees
were continuing in their regular work assignments al the “vime
of the appraisal. Four of these employees were from the
Metals Plant; including the highest, two are from the Scrap
Plant and two from Plant 9. NLO appears to recognize the need
to expedite the verification of these lung burden levels and
to take appropriate restrictive action as needed to insure
that none of the employees exceeds the lung exposure guide.

. A serious jon has been raised regarding the validity of .

. % job weighted a7 st sampling approach long u y NLO,
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since. that data would not suggest lung exposure for these
rotoyees 3T The 1. Vive indicated level. It is understood
Fhat further in vivo meéasurements [ b& made, and in-
creased surveillance of work areas involved will be effected.

“No_significant-thorium exposures.were found by the IVRM.

program. = % -
Thorium Operations

Inspection of Plant & reveaied radly. poorly-contained
and makeshift-type operations. For the most part, it

appéars that the thorium matérfals when handled in dumping
or shoveling operations are wet sludges and present a
minimal potential for increased air activity levels.
However, some such operations were noted to be left with
gross amounts of material deposited in an unkempt fashion
which lead to significantly elevated thorium air levels,
particularly at the féed “station for the rotary kitn. It
js understood that thorium operations at NLO may be in-
creasing and that planning for improved facilities will be

. required. )

Raffinate Storage Area

The raffinate pits were visited, and the previously noted
problem of leaching of liquid through the west levy was
discussed. MO postulated that-the Jeach had stopped by

_some_self~plugging. effect from the shifting. pit residue.

The water level in Pit 3 was within one foot of the top of
the west levy pointing up the rather urgent need for the
new pit. The construction status of the new pit was
cbserved. A line connecting the new pit to the clear wel}
was 1aid in the top of the west levy of Pit 3, and at the
time of the appraisal no ground cover existed atop this
Jevy. NLO agreed to the need to reestablish ground cover
and to assure the stability of the levy especially in view
of the high water level in the pit.

Reviewers: W :
. rnton

. . A. nson
. Health Physicist Nuclear Safety Specialist

) AL,
. M. 1tts
Health Physicist

Vo)
| By
L
W]
(a~
Ly
t
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3. TForesrn Dxposures

¥LO has performed & study of exposure to the forearns of
some Plant S employees. The results of this study showed
projected snnval foresrm exposures from about 1%,000 to
46,000 nrem. In view of this, it is evident that AECM 032k
monitoring requirements have ngt been met. Aeocrding to
NLO estimates, sbout 300 employees would require extremity
menitoring because of potential exposure to the hands. It
appesars necesssyy that farther attenvion be given by NLO to
this mavter. Sxtremity dosimeters should be provided as
appropriate eand an evaluation of involved operstions shonld
be mage to assure compliance with 0524 guides.

PU

e study does pot indicate the leveld of band exposure for
these employees. From previous experiencs at cother uraniwm
’ Pacilities, it would be expected thal the hand exposurs
.\ could be 2«3 times the wrist exposure.

c. IVEMI
A Mhe IVEMEL visited NLO on tvo ocessions durimg €I 1970. It
vas on site for two weeks, beginning Marech 30, and sgein
#rom early July through the end of September. During the
first counting period, sbout 24 employees were counted and
during the second peried 103 employees {ipcluding the 2%

T previously counted) were monitored. On the basis of data
15”? \\\p . generated during these monitoring periods, 23 exployees sre
‘j}}? calculated to have sverage lung burdens for 1970 equal to or
\;J M greater thsn one-half the AEC guide. It i5 estimated thet
shout 200 employees are currently working in production areas

snd bave a generally comparsble potential for urenive lung
expogure. It is therefore noted with concera that only sbout
half of those potentially subject to exposure have been
zonitored by IVRML during this yeer. It is further noted that
a substantial frection (approximately 20-25 percent) of the

procuction work féfce Has mot received st least ome T

dount since the counter first went to NLO in 1968.

Based cu the azbove dats, it would sppe=r ¢hat gbout 15-20

percent of those counted Inm 1970 were found to have noTe than

50 percent of the AEC guide eriterion. Of the mmber excesed~

ing the 50 pergent ievel, ope-third ves counted for only the |
‘ First vime Guring the July-September IVRML visit.

[P )
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day 13, 1955
YRINARY URANIUN INVESTICATIONS
R. C. Beatherton 2132431
¥. S. Shurkin

The following urinery uranium resulis were investigated firest
begauss there were no apparsnt reasons for the hizh uraniuvm
results. T T

The investigzatl failed to show why these urinesamples wverse
high In uranium,

Following are the resulta of the investigations:

(1) ' works for
.o as & ) ah oy into any srea that
. would reguls an oRure. %o‘ﬁ o Teisch Ter she
: reaLE os o.ﬁ nE %g ZLven by the amalysif oa L/21/55.
(z) - © works for

¢

» offiee where

! -
he iz working to the present time. I W,@
for the high uranium resul of O b6 mg U/1 given the
e - urine sample of 1/29/55. - ' SRR -

(%) | 7 worked as . o
Radiochemistry Lab, in the laborstory Building.
Her prinociple job was

) Poepsibllity of har getting
an exposurs whish would result in C0.553 mg U/l is very

e
&) . . s 13 2 :
Her duties ossazlionally take her to
the reproduction room in the lLaboratory Building, I sould

find n son_for the urinary resuls of 0.053 ng 9/
m&%f%ﬂ- ot 5/2/55,

33 1hg ¥, 3. Shuriia

. se1 J. A, Quigley
R. lm
Y. 3, Shurkin
Centrsl Yiles
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MRR § 972

. 0. L. Xarl, Ares Manager
U. S. Atomic Energy Commission
P. O. Box 39188

Cincinnati, Chio #5239

Subject: REPORTING REQUIREMENT FOR INTERNAL EXPOSURES

Reference: 1. Letter, C. L. Xarl to M. S. Nelson, dated 2/28/72,
same subject .

2. letter, J. A. Lenhdrd to C. L. Xarl, dated 2/724/712,
same subjest T : -

Dear M. Xarl: - ’ _
Pollowing is information Tequested in the reference letters:

As we have pointed out on previous cccasions, we have little confi-
denoe in the reliability of method for assessing dose to th

Aung Iroa depleted, no , or slightly enriched
expressed fo‘gv‘ii.i“ ot 1Rt ‘W‘w~mm. -
¥e_believe urins. assay resylts sre of no value for this purposs.
Aisessments based on single in vivo gounts for an individual are’
subject to oconsidersble sIrTOr. If we choose to overlook this )
dirriculty we can, by additional in vive sonitoring, report indi-
viduals whose in vivo counts can be squated to 25% of a lung burden.
This would be 2¢ 1ished at some additional expense. in both money
spent and tims Io:% I’x’é’i production and other endeavors.

It must be assumed that anyons who works 4n the preduction ares

nas the potential for ssquiring 25% of & permissible lung burden.
At present there are 353 wage smployees working in the produection
area. Also, there are about 50 salaried employses who have the
potential for acquiring 25% of a peraissidle lung dburden. Conse-
quently, approximately M00 employess would require routine in vive
monitoring in order to determine which eNployess have a lung burden
of 255 or more of the permissible amount.

- .

002308

.
.
- -»mTNT AANTRIACYAS RS *wuF i T F a0 L e EREV MW ITTIH N




e YF N e 2

Page 2

. jeo aasume that it =might be sufficient to count those groups of
enployess, some of whoam might show lung burdens of 25 to 50§, only
. onoe & Year. Those groups in which lung burdens of 50% or grester
gesur would be countesd two OF more times per year. 3uch & program

uire
ponths & year. ,ghg of this counting program, ingluding $35
per count counter Ghirge, wagés of NLO Health and Safsty persomnsl,
N4 lost working time of those being oounted, would be about
36,000, Tals is mors than twice the cost of approximately $1%,000
the sounting progrsa planned for 1872. .

(e above estimate of the economic impact is sonservative. Saveral
gaetors could have the elfect of greatly increasing the oost of the
pody sounting program. One of these factors would be the need to
eount those in the 25 to 50% lung burden groups more than onee
your. Also, it may be necessary to impose the "at least two days
away from sxposure” griteria to all body oounting in order to

sbtain satisfactory dats at the 25% lung burden Jevel. Sueh fastors
sould 1sad to the necessity of having body sounting facilities
available on a full-time basls.

gince uranium and thorium both have jong biological half-lives of

st least 100 days, our program for annual in vivo monitoring,

sogether #ith the urine assay Prograa for exposure sontrol, has deen

P rieient to assure our mesting the quarterly dose standard., No
. “mcul—thl are expected with this in the future.

Sinserely yours,
Cpgost Tt By
B, 3. iULSOH
Hanagyr
M. S. Nelson
Manager

RCH 1 TAD/LD:vvs

QO! c. Lo ml
J. A. Quigley, M.D.

Central Pliles
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Mr. W. H. Travis, Director
3afety & Anvironmental Control Division
Oak Ridge Operations
Bapaxtsant of Enerzy

P. 0. Box B

Gak Ridge, Tenmessee 3ITI30
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Ref: Lettar, W. . Travis to-Multiple Addressees, same supjeet, .. -
’ dated July 12, 1879

. Uranius urinalysis reszlts are not used to evaluate internal radia-
tion exposure at the ™MPC, order to do sa, sn employe= would
have to be resmoved from all exposure until trensisnt uraninm was
eliminated from the upper respiratory tract and the gut. Only when
all urinary urantum was dus ¢o the deposit in thae organ of intereast,
usually the lung, could an estimata be made of orsgan burden and
internal radiation exposurs. Removal of employees from regular work
dutlas for this. purpose. would mot be practieal. .

A1l estimates of yranium lung burdens are providsd by in vivo count-
ing., Uriznalysis results are only used 23 an indication of the
adequacy of basic axposure control measures. We asaume that tranium
in urine will generally not exceed 0.040 mg/L when airbdarne uranium
i3 within the concentration guide 1imit. This assumption is based
. many years of alr saupling and urinalysis data. When 2 urinalysis
Tesult exceeds 0,080 =g/t, the employee i3 immediatsly resquested to
subzmit additional urins samples 2t the start of shiflt on threse con-
decutive work days. An investization of the work area is made 1f
the hizh concentrations persiss.

* 99mME IIMTILCTIR FIA T SESRATMENT 3T




4 Mr. #. d. ZTravis, Director Page 2

For chrendic uwranium exposures, we consider the lung as the critical

ergan and base the permiszible burden on radiotoxicity. —Chemical

toxicity wouid be tae controlling factor, and kidney the eritical

morgan, il Shere was an acute intake of a large amount o soludle
uR.

Sincure.y yaurs,
Grqzzl 820 A7
R M, SPIMCELET

Agsismane Mlanager
8. P. Audia
T Hanager

W3 /vva i
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October 19, 1572

v
OCCUPATIONAL SAFETY & HEALTH STANDARDS, PART 1910.86,
IONIZING RADIATION

B. L. Dunaway
R. C. Heatherton

Paragraph (p) {2) of this part relates to AEC contractors. Although it
states that guch contractors shall be deexed to be in compliance with
respect to possession and use of source materials, we do not comply .
E’RW Major areas of nonconpliance are in
pos of signs, labeling of containers, and exposure to agirborne
radioactive materinls. '

Striet complisnce with the sign posting reguiations would require a
"Radirtion Area” sign in each ares accessible to personnel where they
could receive radiation of 5 mrems in one hour or 100 mrensin any
five congecutive days. Also, each area or room in which 34 pounds
or more of natural uranivm, 100 pounds or more of thoriux, or any
quantity of enriched ursnium is used or stored would require posting
with a " Caution - Radioactive Materials" sign. Each area or room in
which airborne radioactivity exceeds for any time the concentrations
given in the guide for industrially exposed people or any srea in which
the concentration for time spent by an iandividual in one week averages
25% of the guide value requires a "Caution ~ Airborne Radioactivity

Area’ sign.

There is nothing in the regulation regarding one sign taking precedence
or the frequency for use in large areas. It is conceivable that our
process areas would require all three types of signs in each area and
each production building would require several of euch type of sign.

In addition to posting the areas, strict compliance with the regulations -
would require that each container in which enriched uranium in any
quantity, natural uranium in excess of 3.3 pounds, or artural thorium

in excess of 10 pounds is processed, stored, or transporied would require
a label bearing the radiatien symbol and these words, " Caution -
Radioactive Materials.”

2702001 3417097




"J : OCCUPATIONAL SAFETY & HEALTE STANDARDS, PART 1910.86,
: IONIZING RADIATION
. D. L. Dunaway
October 19,_1972 Page 2

Most likely-these requiren.ents for labels and signs were intended for
sm&ll users whose work with radioactive material is a small part of
their total work and where there is a need to constantly remind those
com. ing into the area of the presence of radioactive material. Such
requirements seex out of place for this plant where work with source
materials is the principal work.

Paragraph {c) (3} of this part does not allow application of particle size
dsta or use of reapirators in determination of exposure to airborne
radioactivity. Thus, the only means of control are reduction of the
airborne conceniration to which workers are exposed or reduction of
their tirre of exposure so that the average concentration for 40 hours
does not exceed the concentration guide. It can be concluded that
bicassay and in vivo monitoring date are not acceptable evidence of
compliance with exposure criteria.

Because of the impracticality of these requirements for operation of _
this plant and evidence of many years of operation with adequate radiation
exposure control, we should ask for a varisnce in these n atters unless
we are considered to be in compliance.

| | Orizinal Signed By
| R®.C. HEATHERTON
Asst. Die. of Health & Satety

R. C. Heatherton
o RCH/fb

S cc: J. A. Quigley, M.D. - M. W. Boback

e~ 3417098




i

e

e ...‘.L.,_-.-. 2. ]
:_ﬁ-‘ 1. 1

maereof o |

i
"‘C Chapman, B. ‘Ebérle, L. Docley ‘and M. W1ttman

---u.,-.._ ——

ntahve ami the Méchanicai representatives were not preseﬂt.
- Al ussmn wa:sﬁI= held concerning the Semz*Anm.aI Safety Report of the Mechan- .

s Ang. e Bavi "’biiity of adap’én’g it 1o the varicus otfier depart- 5

Stey !_wsnggested thet C.. Chapman and 5. Audia give some consid=- .-+ |

M ei:nmﬁon to the program and perha.pa isSue Bome iiterature for iheir deparimems T
- Fegarding ty procedures: He 'stated that the Méchanical Depariment’s pro<
EQ be ac‘hieving its pnrpose smce z consxstent reduction in the ’

i

e - t
-5 = - H
;

:

i

i

.‘,

X ﬁiértateﬁ gh_a,t ‘since the Union has requested aafety meetmgs .
N“'" oh Company Hime, & plan ‘was suggested to the Plant

r for a meetmg cnce a month of representatives of each pls.nt for both -
and the uuion, 1t ig planmed that the employees would be excused

 be held from 4:00 10 4 3op.m., e

a.imng '111 not be completed before .. ’_:
hanges mad 275, 3F

e
Pl el

une 20, 19567 “An 8, 0 P is bemg prepared by Productzon Engineering.
em of m;slaheled matenal was also discus: d, and will 'be, brought
o ‘the plents. iny i : :

% The advisability of purthasing & Caméra yas d
od that Heal_w'_an_d Safety purchase a cam 2 whxch;,’_ﬁomd take. .. ..
enough for the

_Boficolored” a0d | Plack aad whzte pictures end would bé iinple

2 = e et ™
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CEATRAL FILES

NOV 2 5 1981 . j},l
OV 25 1981

Mr. William H, Travis, Director

Safety & Favixonmental Control Division : 2154338
Dapartment of Energy

Oak Ridge Operations

P, 0. Box E

Oak Ridge, Tennesses 37830

Derr Mr. Travis:
GOALS FOR CY-1982

Referance: Letter, W. H. Travis to Multiple Addressees, 10/14/81, "Bealth
Physics ALARA Goal Program” ? ;L’I

Both internal and external radiation exposures are encountered in MPC
operations:

Airborne uranium msy be iphaled and deposited in the lung, If .
insoluble, thers may be & gradual buildup and long-term retention.
e

Vacuum remelting of uranium metal causes & separation of impurities
which concentrate on ingot surfaces, Bets—emitting daughter products
also separate and are presext in above-equilibrium amounts. During
. ingot handling, this eghanced radicactivity cam produce significant
doges to the skin of the whole body. Remelt erucibles and othér -
remelt éguipment also become ‘exposire sources becavse of the aceu-
wulation of daughter products.
Above-equilibrium daughter products will also cause significant hand
and forearm exposures in remelt operations amd subsequent ingot
machining.

Moderate whole body (gamma) exposures may occut in remelt operations.
Low exposures occur in other uranium processes.

g188b41
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Mr. Willias H. Iravis, Director Page 2

. In response to your rvequest {ref,), the following goals are proposed for
CY-1982:

Tnitiate the reporting of person-rem totals and sversges by cost
center. This informsation would be reported to ensble individual
supervisors to follow the results of their own ALARA efforts.

Data would be reported for whole body, skin of the whole body .
apd hand exposures. .

Initiate the reporting to supervisors of lung burden in vivo
results as a percentage of the maximum permissible level, Many
lung counts are made for screening purposes and are made under
circumstances which require interpretation of the count result

by someone familiar with the vagaries of in vivo measurements.
While all count data are yetained in the employees' files, not all

results are useful as an expression of the trus lung burden.” ™ -

Initiate the reporting to supsrvisors of all urine uranium results
above 0.025 mg U/%. YFor many yesrs we have ¢considered this level
as en indication that work conditions could be improved.

Conclude all testing to determine if ingot cleaning, by acid pickling
or other means, should be pursued as a means of reducing beta
exposures in remelt operations.

. Please inform me or members of my staff if these drafr goals meet the
cbjectives of the ALARA ‘goal program,

Sincerely yours,
Ovcipal Siemmet o
IR IR ORI 4
R. M. ’Spencﬂley
R . . . . .![.n .ga bl .

MWB/fb

ce: M, W, Boback
¥. J. D'Amico
R, C. Heatherton
N. R. Leist
M. R. Thelsen

Central Files

0188b4G8
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W. B. Harris, Cnief, Industrial Hygiene \ ~
Heslth and Safety Laboratory 2185130 2

SUBTECT:

SYMBOL:

HEALTH EAZARDS INVOLVED IN¥ PROCESSING TH MATERTALS

HSH:WBH

IRTRCDUCTIONR

Despite the fact that thorium is very similar to uranium in its radio~
activity and not too different in its possible chemical toxicity,
there are certain inherent features of the material which make the
health hazards involved in its processing somewhet different, The
purnose of this memorandum is to aftempt to define thege differences
in order that plant and process design may be directly compared with
thase for uraninm processing with specific exceptions. These excep-
tions, I shall attempt to clarify so that modifications may be made
in the design to permit safe handling throughout. ~ )

1. Radicactivity

Unlike uranium, the extent of the direct radiation and radicactive
dust hazgrds of thorium processing depend in large measure en the
histary of the thorium being handied. This is beczuse of the cop-
Q d characteri s ol the thorium chain. When
one "takes tliese charac into acectnt, it g obvious

that-it is difficult to. predict expected activity with the sane.
degree of ass &Y% gnd accuracy as can be done for uranium and

" its compounds.

In order %o simplify considerations of activity, it can be said
that wheress in uranium processing the uranium is in equilibrium
with its dmghters only in the raw ore, thorium mist be considered
to be in radisactive equilibrium throughout the processing, There-
fore, the same type of precautions mst ve followed in all steps
of the thorium plant as are cbserved in the ipitial procesaing

areas of granium,.

At 2 resalt of the above consideration, it can be seen that the
thorium sluSge materials and rafinnates, as well as the condensed
ash from the remelt operations, zre both similar in zetivity
content to the K-65 material resnlting from uraniim refixing.
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R L. Kirk -2 -

2. Air .ost

The air dust hazardg from thorium processing is somewhat mere than
_it is from uraniom. This, however, shovld not necessitate any

basic change in handling procedyres. is far as we have been able
to determine the only area where dust hazards are significantly

different is in the metal recasting step.

3. Radioactive Gas
Because the thorium daughters build wp so rapidly aftg
N 2 ging piar gere
ot o ; et. Predictable exposure W
eYs {Tom exposure Tadon in the uranium plants in that
of the thorium procvess.areas can be expected to be
wheress once the radigm has been removed from uranium,
‘ﬁﬁrm lenger is & problem. Wnat this mesns in uranium pro-
cessing is thai operations invelving concentrates only never
result in any significant radon concentrations. This cannot be
expected in a thorium plant.

separation,
oron_gas

L., Fire

Because thoriwm is much less pyrophoric than uranium, the metal
finishing procedures can be operated with mch less concern. The
nein difficulty with such operstisns as machining of (uranium)lies

in the fact that chips resdily burn. The fumes from these chips
inhalstion hazard.” This typ€ o Zerd

_m%'wcmfe nnasg

| SPECTANC OPERATIONS

1. Qre Hapdling

The general procedures for handling ore will not differ signifi- /,—--
cantly from those employed in the processing of pitchblende ores.
T¢ the initia) operations up to the sulfating siep are treated
in 3 wanner similar te the treatment eof Q-11 at Fernald, no un-
usual hazards wonid resuli.

2. Wet Processing

After the ground ssnd has been wxed with sulfuric 22id, and
through selvent extractisn, fae ooty urnsusl hazarés will come
Trom the gangue material or tire raffinate. Whezper +his ocouss

- L e e L
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as a single regidue or 3s two separate residues, it can be
to have a fairly high radicactivity. This activity

expected
is comparable to that enconntered from the K-65 material. It
should be pointed out, therefore, that thronghout the aress

" where this materisl is stored of Mw%
. These Jevels will 13F to those

activity msy be
fouid in mﬁ%t plant in the vieirdty of the Feine

filters.

3. Dry Processing
Here again, the direct radistion from in-preocess and stored mate-
rial is significantly more severe than that encountered Irom
ureninr operation. However, these radistion levels are not 30
high that they cannot be met by interposing distance between the
operator and the material.

L. Casting Operation

) The present furnace in use at Fermald creates excessive radiation
. . exposures to personnel ang a high degree of centaminatian through-

- out the area when used with the present operating procedures. It J
should be pointed out, however, that the activities which have
been messured recently at FMPC are higher than would be feund in
normal processing. The reason for this is that the operations
which have been seen at £ ge

&3 a een fo to be true for u um,
not to~“he.same extent). It will be pecessary either that a furnace
. o be designed which will permit more remote operation, or if the

present farnace must be used, operiting procedures will be neces-
sary which will insure that the opersior not enter the furnace
enclosure, Measumement which were taken at the vacuma casting
l:(;xu"na::e at Fernald show some aveas which would eed the weekly

¥ dose in 1 ho % % ¢
ésse in b heuss was Tound that the present hethed of ¢ ing

serap ints the-Turnace gave the operators in 7 minutes about 10%
of the weekly garms Gose, and 25% of the weeily beta dose. In
addition, the disassembly of vhe molds and the remeval of the
ingat created very high dust exposures.

5. Metal Fabrication -

I¢ carwied put in & manper similar to the handling of nrani-nm,
these operations should ereate no vrmsual problem. As & master
of fact, the most serioms hazard in metal fabrication of uranivm

- DU PRGN R SIPPPTERY ST IR0 TR SLIJUNE ST SN L P SRR S
8 Y I AR Ll B
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arises from the burning of the material. This wonld be largely
climinated because of the lesser pyrophoricity of thorium. It
should be pointed out that with the exception of centerless
grinding these operations are being satisfactorily carried out

at Fernmald.

6. Inspection

We are not yet in & position to define inspection procedures.
m.wmmmmmmbem severe
from the inspestion of thorium siugs than the present uranium
practices would show. It may be possible to handle this either
with more mechanical operation or with time. Samples are being
obtained for murface dose measurement. After the evaluation of
the metal, more definitive information will be presented,

7. s%ﬂﬂ

Hore shislding will have to be provided for the storsge of com-
pleted materisl. As a matter of fact, all inplant storage should
be shielded or st least adequately removed from operating areas.

In the event that specific information {s degired on individual opera-
tions, I am enclosing a copy of 2 memorandum from ¥r. P. B. Klevin to

me which diszcusses each operation in detadl and presents tust and thoron
concentrations and radiation exposures which were actually measwred at
Ames, Lindsay and FMPC.

Enclosure: - - -
¥emo to Harris fr Klevin, dtd 3/5/5L.

g6: C. L. Karl, Fermald (2)
D.. C. Moore, NYCO
F. Huke’ ﬂ!OO
M. €. Xells, NY0O (2}
P, B, Qevin, MO0
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THORLUM AT FERHALD

SYYDOL: HSHWBH

I talked to Joe Ouirler this mornipg about the Fernald thorium
expooures, and plicked up the following facts.

The thorium plant which consists of & wet purifying step, 2 dordy
procuction, sawing the derbles into 2" squares, welding the squares
into lorp clectrodes, and are melting with consumble elceirodes
i3 no longor in operation. Urior to last winter, the nlant vas
opeTatine at a low rate, but a Lorpe axcew for remslted therimn
care in, ~nd the production rate was stenved wn very hiche Tv
Tenerhew, hawever, the orcor had hwen mubstantlally comletad,
~anagement shut dowm at iriplevts henest.

Deiap to simtdown, during ihe nerdiod o2 hish vwroduction rate, the
expoures were very hich, 7ith several cvera~e exposurcs cxceeding
15,080 minracrana per-cubie setor, the aishest being clise to
50,400, Individual sample results ran up sz high 33 1/2 gram per
cublic meter, )

vhen tuls was datermined, Jae nersuaded them at lessi to reduce

the prodnuction rate. Cperating at the lewer rate they were ablie

1o bring +ost of the exvomures cown helow 20 micrograms por cuble
meter, with some ss high as 500, but the tad cpots which previausly
had been &t $0,0 were now reduced to an sverage exposure of 14,0,

At thst point, as T mentioned hefore, the order was ahout comploted,
and feorge Wonder srreed thet the only thing to <o wes Lo skubt iho
nlant down until the Commission was wiiling to sepoort the approii-
metely £250,000 irproverent which had been rscommended by Sational
lecd, )

Incicentally it nisht interest 7eu to know that ational fecxd has
talcen over the Tonticelle plant, ard thev called Joe out there Lo
acdvize on health controls (T wonder who paid for his tire). 2lso,
“ztionel Lead is anperently seriously cotsidering the constructlon
of & *TR. Ther called Joe on this as well,

g114283 T R N
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3. R Sepirie, Hacager, Oak Ridge Operations )
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C. L. Kerl, Ares Nanager, Ferncld Ares il
' 37°7
DISPOSAL OF FERUALD THORYUE PRODUCTION RESIDUSS _
EtELG - "-"'E_-:':"&ﬂﬂ. mesm

In June 1956, all production of massiye thorium metal at the Fernald

site vas terminsted. Residves accumulated during the yeoars of mro-

guctisn have been stored in and adjecent to two storsge bulldings which

are north of the thorium production plant. These residues are stored

i 30 gellon and 55 gallon steel aruTs, and.in 30 gallon cardbonrd

barrels. Due to space linitations 1t was possible to store only the

cerdboard barrels inside the storage buildings, and tie steel drums H
have been stored outside on concrete pads sdjacent Yo the buildings. E
tieny of the Steel drums have Lheen completely Jestroyed by the effects

57 vestiering end the physicul andg chesical action of sheir contents.

aere are approximetely 20,000 drums and borrels of these residues in

the taoyium shorage area; The thorium cortent of the residues vary irss

0% to 1005, The redisectivity range Is 0-208 aveps/hr and is essentially

shume ragiation. T

itk the conversion of the thorium production pleat %o production of
enriczed uraniun the storsse of the thoriwm residues hes beccte 8 vely
serisus probisk, The space occupied vy the residues is needed for sior-
ege o7 enriched urenium production residues and product. The rapid i
deterioration of taorium residuz drums in outside storage Les resulizd

ir comtinusus redrrming end some loss- of residues -4o- the.storu.sawers.
In 2a8ition certein of the residues, du2 %o thelr Jinely dlivided simle,
heve ¢ tondency to e2xhibii pyrophoric cuarecteristics, and numerous snell
Fires bave resulted which, eltioush dnmege wes ldght, require the enilire
rire trizade to extinguish 'then and to prevent spreading to othes dums.
s2mce thers sppeers to be no irmediate future requirament Tor tiese resi-
Juas, and since racent offers of the uaterial to private industrize lave
heen only mildly successiul, it is the desire of lie Perumld hrea G Tize
+5 consider disposal of the thoriur residues by buriel in a goveramezni or
peivese disposel srea. It is concluded that the expapse ol disposel will
Le far less thes the costs of redrumeinyg, fizhiing fires, and the con-

struction of new storage tuildings.

-

e

s efTort So locate sites Tor disposel of the residees, the PR0 —on-

- tucted O30 Fend Materisls Division and inquired asout the disposel o7
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-S. R. Sapirie -2- AG 22 msp
the Vitro uranien residues vhich were dutped into the 1 &
1r 3 at Blei nngylk . The Vitro Gisposal wis

oy Pee vision &fter swmveying saveral sites,

arranged sata

&nd 2 total of zztooo;? pounds of m% a4 of
in the Juup during 1950 and early 1957. 1is office contasted The
railroed and semt representatives o the dump site to arrange for dis-
posal of zery assay residues. As the Pennsylvenia Railroed has no
intersst 1n obtaining an AEC license, the legal limitatisn »f less
then 0.053 SS content wes placed on eny dispossl considered for this
gite., 3By agreement the redioactivity of the residuzs was limited to
=gual or less than the 10 wreps/nr {mexinum) meesured in the Vitrp
wastes. Residues with activities higher than 10 wreps/hr were held
back for disposal vith resfidues havipg thorium contents avtove 0.05%.

A1l arrangements with the railrosd were thought to be cowplete. They
had verbally inetructed the FAO to load the cars with the residues
voich qualified under the agreements. The FA0 initiated & rate request
to the Chesapeake and Ohio Railroad and was reedy to direct shipment as
soon as the rate wes estzblished. The Chesapeake and Ohio Railrosd re-
guested the Peripsylvania to quote their part of the rate for the part
o thz shipment over tue Pennsylvanie system. This rate was never
cuoted as toe Pemnsylvacia Praffic Maneger at Pittsourg refused to guotes
& rate statiog that the railroad would be unwilling to unloed the resi-
Zues 2 Eleirsville. It developed that the Pemnsylvania contact men had
tleared the shipment with all of the departments of thz reflroad, but
Lad failed to notify the Tralfic Hanager at Pitisburg ol the intended
daisposel shipment. This depertment apparently hed borne most of the
reilroad and private criticism “5r prermitting the Vitro waste disposzl
ir 1556 and 1957, and wes determined to stop any future shipaepts and
disposal on railroed property. The specific reescns for their sction
were never stated. The withdrawal of approval for shipeent and dis-
posal of these zero assay -residues ai Blairsville hms forced the P40 to
sere Jraediate steps to locate other sites which can be used for the
Turgose. -

The Fezed Heterials Division in their survey of 1556, had contacted =
eocreny irp Hollideysburg, Pennsylvania which had izdicated an interest
in ovuriel of radioactive resicues on their property. This compeny is
actively ergaged in strip mining for a high qualiiy ciay which is used
Tor refractory rurposes in steel production., As this aigh guelity cley
is ix isolated pockeis throughout the company property, a great amount
of stripping is recuired to reach the clay. Once the potke: is worked
osut the pit is abendoned and a new stripping is started. These sban-
doned vits make op ideel site for buriel of residues and sre loceted
so Jzat conirpl of esccess to them would be very simple. In additionm,
thers 1s a track spur {2 the property which passes withia 50 feet of
seversl large pite ané is within short trucking distacce s severel
athker very lerge pits.
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Represent&tives of the FAD viaiteé this site at the seme time they
Penpsylva dunpat. Bhirsﬁne Coutact

Coupany. Hr.Stemsinfmdthemtbathehaﬁapp for an

ASZ license sarly in 1556 and thet i% was not approved. Informtien ‘_
daveloped lstier was thet My, Stevens'’ application wes so geperal in 5"’?

its description of his proposel for burial of residues that the ABC
could not approve it. Hr. Stevens is currently preparing 8 new pro-
posal and pas hired a coansultant on health physics Lo aivise hip and

) 1o bendle technical details of its preparstion. He is very interested
in tre use of his property for dispvsal of PAD residues, and hes
visited Ferneld with his consultant and lawyer to inspect the residues
and to discuss details of a proposal to FAD for dlsposal of these resi-
dues. A proposal from the Woodbury Clay Company is erpected belore

tkz end of Auguss,

At the time the Pemnsylvania Railroad withdrew its approval of the simy.
residue shipment {o Blairsville, the Chesapenke and Ohio Railrcad was ;i,-
approuck~d with an inguiry on possible sites elong their right-of-wey. ’
Their Industriel Development Division hes contaéted numercus private
owners and state government officlals in the search for new sites., 2
result of ihis sesrch wes & call Irom ¥r. James H. Phalan, State Coo-
missisaer of lines, State of Kertucky, who contacted the FAD and re-

‘ sussted that representatives call on hiwm for the purpose of discussing

' the Gisposal of redicective residues in Keatucky. He stated thet the
nev Strip Mining lavw in Kentuchy would ereate many sites where residues
could be buried in the restorations reguired by the law. He feels that
Trivaete mine owners will be interested because they will be adble 1o

recover part of the cost of the restorations by contract burisl of res- .
idues bvefore starting the restoration work. Representatives of FiC and f:.{g
. the Feeod Materials Division will visit Mr. Phelan during August to &is- et
. sues deteils of the thorium residue disposal progrex.

The above history of the Ferneld Area's activity in the yrogren of
thoriun residue disposel is related for background puwrposes. The cur-
reat status of the program and the limited success of efforis to locate
disgosal sites nave caused the FAO to reguest stelf assisteance Iron
appropriate ORO divisinns. This essistence is peeded to guide the dis-
oosel program slong legel and acceptavle channels t5 its conclusion.
The Ferreld Arse hes & definite reculrement for the storage areas now
occupied by the thorium residues, and considers their rerovel of price
izportence to furaish smuch needed siorage area for enriched product

2rnd vesidues zenerated in epxiched productisn. The prospect of redrumming
a lsrze percent of the resicues in putside storage snéd the essociated
coste Jorm e.:lait:.me.l pressures which force the FAO to geck 2 permanent

spluiion to tae thorium residue prodlenm,
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The FAD proposes to ipvite bids from privete companies for the disposal
of these residues, Subject to ABC licensing, on sites vhich erz now or
zay be developed as disposel grounds. He sre auare thet such sn iavita- -
tion will create problems with state and local goverrments which will
in7olve both the Oek Ridge end the Washington offices of the A¥C. 3Before
eatering into this program this office desires to gelp expressions from
interested partles on the proper procedures and regulations which might
be applicadble.
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August 17, 1965

SUBJECT: MPC VALUES FOR THORIUM
TO: J. A. Quigley, M. D, /
FROM: R. C. Heatherton and M. W. Boback

Recently, P¥. Marshall asked about the health and safety aspects of
handling patural thorlum which contained thoriem-230 {ionium}. As
you know; his question wag.prompted by current AEC interest in some
French-produced thorium nitrate tetrahydrate which is now stored at
Middlesex. The lonium content of the TNT varies up fo 5.5.parts per
mitlion.

We conclude that this material can be handled ilke naturai thorium, and
no special precauntions are required, A Th-230 content of 5.5 ppm in
: aged natoral thorium will increase the alpha ectivity by 16%. In freshly
. separated thoriem the alpha activity witl be increased by about 48%.
Thus, the presence of Th-230 will not be reflected In & significant
increase in the alrborne alpha activity at any.point in the process.

In the past, we never had reason to be concerned about the mpc for
Th-230, However, Dr. Marshall's question changed that, and also
resulted in an interesting situation, The mpc tables in Handbook 69
~ tist 2 x 10712 je/cc.as the mpc far a 40-houx work week forx natural
thorium, Th-232, and Th-230. However, a foomote gives a pro-
visional valve of 3 x 107 11 gc/ce for Th-232 and natural thorium. -
Thoriam-230 is not mentioned in the foothote. These mpcs are listed
below in the more familiar uits of disintegrations.per minate per
cubic meter {(d/m/m3}. The special curle allowance has been applled
to the mpc for natural thorium.

R

Nuclide mpc, HP tables mpc, HR fooimate
Th-natoral 8.8 dpm/m?® 132 dpm/m3
Th-232 4,4 " 66 %
Th-238 4,4 ¢ {none given}

The mpc values given in the Handbook seemed unrealistic. The haif-ilfe
. and decay scheme of Th-230 indicates that Th-230 would probably be less |
hagzardous then Th-232 or Th-natural, This pertarbing situation prompted i

WPC-T-0S
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MPC Values for Thorium Page 2
J. A, Quigley; M.D.
Aagust 17, 1965

a phone call to Dr, Walter S. Snyder, ORNL, who works with
Di, X, Z. Morgan, Chairman of the NCRP subcommittee on Permissible

Internal Dose.

After a few minutes of consideration, Dr, Snyder returned the call and
sidd that the fooinote in NBS Handbook 69 aiso applied to Th-Z30.

R, Heatherton later discussed this by phone with Joe Lenhazdf, COROO,
who then discussed the matter, by phone, with Cart Welty and Don Ross
in Washington, D, C. The Washington AEC members agreed that the
provisional values should apply to Th-230 and their comment was relayed
to us by a retarn call from Joe Lenhardf

Joe asked that we request written confirmation of the Th.230 .provisional
valae when we are certain that we will be. processing the TNT now at
Middlesex, Joe indicated that this request will be used as a vehicle to
bring about a correction in the Th-230 mpc given in AEC Manuzal Chapter
0524. In the Chapter tables, Th-natural and Th-232 have the game mpc
that Is given as a provisional mpc in the HB-69 foomote. Th-230, in the
Chapter tables, has the same mpc that s given in the HB -69 tables. The
correction of Chapter 0524 would change the Th-230.mpc to the same .
limit ag that now.given for Th-nataral and.Th-232,

These.phone calls cleared the uncertainty surrounding the.provisional
values for Th-230. However, Dr. Suyder.presetited os with a new.problem’
with his comments on fature thorium mpc values, The.problem is worthy
of our attention If we are to continue thorium operations with reasonable
mpc values. His story.goes like thiss

.. At one-time, the. mpc values for thoriom were those valoes .
which are now.given in the HB-69 footmote, Thexn, the Uni- .

.._.vexsity of Rochegter.fomd a few dogs which were left from ...
a thorium inhalation study which was conducted seven years
previously, The dogs were sacrificed and their organs ana-
lyzed for thorium. By comparing these results with results
from dogs sacrificed seven.years previously, the University
of Rochester investigators concluded that the inhaled Th
stayed in the lungs and that ozly a small fraction had been
removed during the seven years., Members of the Inter-
national Committee or Radiological Protection took this data
and assigned to Th a biological haif-life of four years, 28
compared to the previgusly assigned half-life of 120 days,
This Increased biologiest balf-life, when aged in the ICRP
catculations, resaited in a lowering of the thorium mpc in
alz, The ICRP members realized that Industry would bhave
a difflcalt time adjusting to the lower mpc vaives, For this
reason, the ICRP added the provisional values for Th-232
and Th-nataral with the idea that the provisional valaes
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could be used while industry took five years to adjust to the
table values, The five years were up several years ago but
the ICRP Committee did not care to make an jssue of the
matter. A new table of mpc values is now being considered

by the ICRP and they may be.published in about two.years, -
The mpes for Th-230, Th-232 and Th-nataral will not be
_changed in the tables. However, the provisional values
will be dropped or made more restrictive,

Dr, Snyder seemed certain that the University of Rochester had under-
taken new inhalation studies after the long biological half-life of thorium
was noted. He indicated that this new work ylelded findings which were
the basis for the ICRP decision to stick with the lower mpc values,

This mafter was discussed with Bob Thomas of the Lovelace Foundation
who previously worked at the University of Rochester and is a recognized
aathority on thorium deposition and toxicology. Bob was not aware of any
new work at the University of Rochester, He said that work at other
places, such as the University of Utah, was primarily concezned with
antmal studles using injections of soluble thoriam, He polited out that
} these injections of large amounts of soluble thorium were causing tumors

. but that this could not be compared to the inhalation of small amounts of
thovium under Industrial conditions, Bob sald that he had diacussed this
matter with Dr, Snyder many times but that Dr. Snyder would not acknowi-
edge the difference between laboratory Injection stadles and industrial
inhalation exposures,

The Lovelace Foundation and the Sandia Corparation are sponsoring the

next meeting on Bio-assay and Analytical Chemlstry, which will be held

In Albuquerque, October 7-8, 1965. Bob Thomas Is willing to add the sab-
ject of thorium mpcs to the program. Dr. Jolm Hursh-of-the University of.--
Rochester was told of these plans, He s in sympathy with our argament
and has agreed to help if he can, We cannot present any data on thorium
studies bat we can discuss the problem, and try to show whby the lower
thorium mpc values are not realistic.

(Y B

R. C. Heatherton

797 ¢y, Bobncd

. Mo w. Boback l
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October 26, 195%

CONTANINATION OF PLANT 3 HEATER TUBES
%, ¢, Hill - Malntenance
R. C. Heatherton

On the morning of Monday, Octobsr 25, an inspeotion was made
of the XC-2 Area where the Brown Pin Tube Company heater tubes
were moved from the Plant 3 Combined Raffinate Area, The
inspection revealed that the area ia extremely contaminated.
This resulted from the equipment not being gleaned before it
jeft the Combinad Raffinate Area,

A phone call te you by E. ¥. Barry of this department revealed
that according to you someone Irom this department had monitored
the equipment and instructed J. Wallace that no cleaning was
necessary. 'An inveatigation by E. Barry revealed that the
technieian who monitored had given J. Wallace verbal instructions
and written instructions as well, These instructlons were that
aince the equipment had a tremendous amount of loose material,
it should be cieaned before removal from the Plant 3 area. The
persons doing the cleaning would wear regpirators. A visit to
the 2 Ares revesled that seversl pieces of thia equipment are
st11l tagged with these inatructions on the tag, It ia evident
that this 7] \i thou cle . Therefore,
we suggest thi #ituation be investige T order to pre-
vent resurrence of sush disorspanciss. . “

" ¥ith regard to the present situation, the ‘following recommenda-

tiona are madet

{1) Rope off the srea that is contaminated, This area will be
pointed out to you or a msmber of your department by an
Induatrial Hygienist,

{2) The equipment should be cleaned before any further moving.

{(3) The ares where the equipment is stored at present should be
cleaned so that no contamination remains.

e

-y - o -
~ Lo khEA v~ -

EVB/mb R. C. Heatherton
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NATIONAL LEAD COMPANY OF OHIO

- CINCINNATI, DHIO 45239

spril 10, 1968

INCIDENT INVOLVING URANYL NITRATE EURN
J. A. Quigley, M.D,
Bio——gssay Commitiee

On March 29, 1968, a Refinery employee received an acid burn
when he was sprayed with a uranium solution. Two urine
samples were collected during the shift; follow-up samples
were collected seversl days later, after an intervening
weekend, The information is documented here because of our
interest in exposure incidents.

The following information was taken from the "Supervisor's
Report of Injury,® sent to the Fire & Safety Depertment:
Rame of InJjured -~ ’ -

Badge number -

Date of injury -

¥What happened? "A portable dumpster containing decoppering

_solution from Plant § was unloading from the lst shift into

the NE storage tank. ! ad checked the progress of
this periodically and at 5:45 PM he stated only alr was

coming out of the unloading line. He then unhooked the air
line which was padding the dumpster, bled the air off, and
then removed the wire securing the Chicago fitting on the
unloading hose, The unloeding hose had & twlst in it and

when the wire was removed.the hose twisted.from.the coupling
and tpe acid material sprayed him in the face. He was wearing
his chemical goggles and he stated that either the acld got in
behind his goggles or he moved the goggles with his hands when
i% sprayed him on reflex. He washed himself off at the shower
station in the Metal Dissolver building, and then we washed
him again in the Digestion area.”

The Medical Department supplied the following information:
Second-degree burns covered a 2" x 2" area under the right eye
and a 2" x 2" aree along the right side of the neck. Material
also caused a burn of the right eye. Some material was
swallowed.

A PRINE COMTRACTOR FOR THE .U. L. ATOMIC ENERCY SOMMISSION
~
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o - Lt Incident Involving Uranyl Nitrate Burn page 2

, Sk Bl ™ -
. Analysis of urine for uranium:
- 3/29/68 5:45 pm Injury cccurred
3/29/68 8:30 pm Urine sample, 0.190 mg U/1, 120 ml
3/29/68 11:20 pm Urine sample, 0.220 mg U/1, k0 mi
5/ 1/68 8:00 mm Urine semple, 0.01C mg U/
b/ 1/68 12:00 pm Urine sample, ©.009 mg U/1
4/ 2/68 9:00 pm Urine sample, 0.018 mg U/1 '
s 2/68 12:00 pm Urine sample, 0.013 mg U/1 ./l

According to Refmexs'g reonnel, the solution in the portable
dumpster contained &8.% grams U/1liter, and was 5.04 N nitric

acid.

M, W. Boback
.\ (£or} The Bio-Assay Committee

ec: R. C. Heatherton
T, G. Mick, M.D,
M. H. Regan
R. H. Starkey

SeC, netahens
JA e vrmetest haddtt been donv

ymediotely Yax expesvre woodw ¥
Wwove Ween detected 3dAays Vader
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REFINERY URANIUM EXPOSURES
S. ¥. Audia
J. A. Quigley, M.D.

During Jenuary, Refinery personnel were schednled to submit
a quarterly urine sample for uranium analysis. When the
Tirst samples were analyzed it became clear that there had
keen prolgnged exposurss to high concentrations of airborne
uranium. In the attached summary, conclusions are given
regarding the sources. Recommendatlions are made to avold
the recurrence of such unacceptable exposures.

The exposure sonditions have continued despite abatement
afforts made sc far. During the week of April 10, fresh
layers of dust were noted arcund the north side screv con-—
veyor and one drum dumper operator was ovservaed without 2
respirator. In view of anticipated Refinery operations,
these exposures and possible correctlive measures are
matters of major concern.

Crigingtl stgned by
JoA QuicLzy, I B./RCH
Dir. of Heaith & Safaty

) J. A, Quigley, M.D.

Y B rvvs

attach.

co: W. J. Adams
J. E. Begkelhelmer
P. G, DePFazio - w/o printout
A. ¥. Pemnak - w/o printout

Aoonlial Z M#M ALY

Sk leg sk .6‘ Hawrs e TSEST2
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REFINERY URANIUM EXPOSURES

Fa
. Sinece the revision of the urinalysis schedule in 1970, Refinery

workers have submitted samples for uranium analysis on a quart-

erly scheduls. In October, 1971, results were acceptable. In

January, 1972, results indiecated that oxcessive exposurss had

ocourred. The problem was discussed with Relinery supervisicn .

and efforts were made to reduce the exposures.

Conclusions

1. FRefinery workers have been expased to unususally high con-
centrations of ailrborne uranium, The exposures began between
the quarterly urinalysis samples analyzed in October, 1971,
and this January.

2. The greater-than-usual exposures resultad from the grester-
than-usual production rate in December, January, and
February.

3., Measures taken to reduce the exposures, while worthwhile,
are not enough to prevent excessive exposures when the
Refinery returrs to the production rate maintained during
Deocember to Psbruary.

§, Major exposure sourcss were:
a. Exessasive dust levels in the drum dumper building.

- b. Leaks around the screw conveyor.
- ¢. Rodding out jammsd conveyor and plugged feed lines,
. 4. Dust and resldues from {(b), {c), leaking valves and
’ - flanges, and tank spillage is spread ail through the

Digestion Area and provides g constant supply for air
entrainment.

e, Leaka from the UC, mills.

f. General spills argund the U03 drumming station and the
denitration pots.

Recommendatlions

1. Initiate & request for the Engineering Division to deter-
aine equipment changes required to properly feed the digasat
tanks at the desired rate, The survey should inciude the
system from drum dumping to digest tanks, including associ-
ated dust solleators, acrubbers, and quick draft,

2. Hevise S0P 2-C-102, "Continuous Digestion System,” to
specify that the door of the drum dumping enclosure be
lowered hefore the drum grabs are closed for dumping. Also,
specify that the dumper operator wear a reapirater con-
tinuously while in the bullding., This would ineclude any
walting period after the first drum 1s dumped.

3481865
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3. Thoroughly remove the uranium dust and residues which have
been deposited on the floors and overhead structures such
as girders, duets, pipes, and walls.

k. Continue to smphasize the use of raapiratars and the need
for prompt cleanup of material spilled on floors, walls,
or equipment.

Discussion

Urine Results. Attached is a2 printeout of the 1972 urinalysis
data for Hefinery workers. Persistent results over 0.025 mg/t
indicate moderate exposures and results over 0,080 mg/t are

considered due to sxcessive exposures which require follow-up.
During January snd Pebruary, results above 0,100 mg/L were - |
-3OEMIOn .

Acticn Taken. On January 19, the urine results were dizcussed
With J. Deckelheimer., It first sppeared that employees with

—high results had worked on the bdreaking of tubes sontaining 302
pellets. At that time the job had just been completed and it
was agreed o see 1f the next results werelower. They were not.
In addition, other men who did not work on the UQ, Job also had
nigh results. On January 26, another discussion 3&3 held with
W. J. Adams and Mr, Beckelheimer. No pattern could be seen in
the urine data and it was agreed to have all Refinery workers
aubnit datly samples until January 31.

A follow-up meeting was held February 1. Messrs. Adams, .
Beckelheimer, Ross, and Boback were present., A% this time 1t

was clear that most workers in the Digestion and Denitration
Areas had high results. It was agreed that one man who had

the highest urine results would be moved to the Extraction Area.
He was moved one waek later. Supervision was to stress the use
of respirators at any dusty job and the prompt cleanup of spilis.
We were asked to bring to the attention of the Foreman or 3Juper-
intendent any situation whigh might have a bearing on the exposure
ievels. .In .response, the.Health and Safety Division submitted 13
reports to Mr. Adams hetween the periad of February 4 and
Fenrusry 2%, noting such items a# legks, abnormal dust collector
aonditions, and use or lack of use of respirators.

Observations. On only a few occasions did we actually find dusty
conaltiona. However, enough residual dust has been seen to
indicate that the system from the drum dumper to the digest tank
is the major source of alrborne uranium in the Digestion Area.
Rodding out the sarew conveyor and freeing blooked fead lines

has scattered dust 2ll over the upper levels of the NW corner of
the Refinery.

The uppser floors in the Digestion Area were cleaned several
times during the period of concern. However, the dust remains
on the overhead structure and does sift down to provide an

3481866
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-9 sXposure source. in February, gumpapers were placed in five
. loeations. Results, given below, were as expected--the dust
above tends to coms down. ]
Looation Daily Dust ?all
ug U/ee?

NHear operator's desk, Digestlion
botton level 1,160

Above D1-7, 2nd level, Digestion 25,600

Above screw sonveyor, 3rd level,
Digestion 11,250

On girders, 3th ievel, Digestion 750

Rorth of center door, Denitratlon 75500

A8 notad sarlisr, there were faw actual dusty operations
obasrved; the only one sampled was the drum dumping coperation.
Results, given below, show that a respirator is required during

the entire dumping job, including any walting pericds after the
dumping has started.

Location Alpha Radioactivit
77O & 1]

. . GA. Drum Dumper Building 1956 20

’ BZ. Dumping 4 drums 6600 66
GA. Digestion, Operator's desk 170 1.7
GA. 607 Lavel 140 1.4
BA. At West Dust Collector 130 1.3

BZ. Drum Dumper Building 5560 &5

GA. 596 Level. Hot side near
digest _tank west 240 Z.%

In ¥ivo Counting HResultz. According to in vivo ccunts made
this ysar, most Refinery workers have uranium lung burdens well
below the peprmissible level, The employee who had the highest
urine results during January and February also had the highest
lung burden. His most recent count indicestes that the uranium
in his chest grea is 73% of the maximum permissible lung burden
{MPILB). Three othar Refinery workers have MPLB's of 67%, 535,
and 55%. All others are less than H0% ¢f the MPIR,

» " We mee no immediate conmcern over any of these results. How-
ever, we would be concerned if the employees with the higher

burdena continued to have the exposures they had eariisr in
. the year. FATITITOIT A TR mmem wn

R B - ~ %
* w = re e e LA
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CENTRAL g
August 17, 13595

R. C. Heatherton ?l&?‘f\'"{ 2132411
E. V., Barry

-
. d

Ocoesionally maintenance and -roduotion work in Flant i l¢
such-a nature that the personnel are grossiy overexposed to
girtorné urenium materials, as-weéll as to Z8ses sich &g JT.

The personnel of ¢ plant use Dust-foe or Comio tyce rsgvira-
tors and occasionally resort te the use of chemical tyre
cannister masks,

Recent urinary levels hove been of such & mapnitude trat [
believe tlie installation of Alr Tine respiraters in ™sant U
is urgently required to¢ nrotect the personrel from the hirce
concentrations of uran!'m. The reascn that Air T.lne »esiru-
tors have not been instsalled 1s that Plant L nevsonrel dalleve
that HF will baok up into the zlr liné system. Thls shaould

. be theroughly investigated b0 see whether this st. vemeni is

. true or not. It may be advlsable, if thls is t-me, ¥ru% A

separate alr line system he installed or-theg Tlunt r feracn el
resort $o the use of bottled breathing alr when doins loba
where the uranlum concentrations are sreatly in excesc of “le
maximum allowable concentratlon.

. E‘ vlc Ba-‘m'
“YB/bg
cct A, J. Stefzanee

Jeo A. .ulgley

Je Zlerler
Central Flle

C9132%8




‘Marenh 27, 1875

HYDROGE:! FLUORIDE IN PLAQT(:)
M. 4. Beback

K. .. Foss

On 3/7/75 a Plant & employee reported to the Medlcal
Department with a complaint of excess hydrogen fluoride
in the Plant U Dust Collector Drumming area on the 619
level. An inspection of Plant 4§ on this date indicated
excess HF in the Heactor areaz on the 619 level. An
attempt was made to obtaln samples with Drager tubes but
the tubes were unreadable.

o days previcualy an all-plastic sample bubbler was
used at the top of the stairwell to obtain a sample. The
results of that sample and others taken during the periocd
are on the attached table.

These results indicate that the air in the area arcund

the dust collector drumming stations at the northeast of
the 619 level frequently has more than the Threshold Limit
Value {(TLV) of HF. On some occasions the HF concentration
13 above the Excumsion Limit (EL) of 3000 pgm/M°.

It i3 recommended that:

1) 411 leaks be repaired prbmptly;A u \

2) When a leak is discovered the area arcund the leak

should be marked and no work should be done in the
area without a2ir-supplied respiratory protection.

o e
Srnia et By

XK. ¥, Toss
XR/vvs

attach.
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Date

3/5/75

3/13/75

3/18/75

3/37/75

3/18/75

¢ Location

In atairwell on top deck level
NW corner of plant

East of door to HF area cutside
wall of HF area about 10 feet
NW of Dust Collector Drumming
Station while leazk l1s being
repaired

Same location as above; no
leaks

(1) Center of Dust Collector
Drumming area NE on 619
level

{2) On downecomer from Dust
Collector G4-2 to
Drumming Station

(1) Same as (1) above

{2) Same as {2} above

1100

1000

1000

05800

6900

0930
0930

HF TLY = 2000 ugn/M?

Time
Sample
Taken
- 1300

- 1100

- 15060

- 1100

- 1100

- 1300
~ 1300

ygm/M?
1660

10,370

1750

2740

1560

6020
5570
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M/ “rmluction Area Security Fence . 2ct Area BMIC  Area
fﬁlonth 5'“ Beta Uranigm_ Beta Ura. v Beta {lraniug Neta Stack L es
o ue/fs a/m/ft pe/ft A/m/f? ne/ft?  dim/fe? ug/fi dZm/ee?
Dso
...<—-
- 602
-
=, } 610
[
K X X X % S
.y ' z-/ "3 v
. 4,785 19,070 1,862 7,169 794 6,756 423 7 2,570 .339
e 14,994 19,256 1,314 3,463 761 3,81% 3,386 3,449 482
y 14,782 13,746 3,342 3,629 920 3,832 488 034 464
: 12,335 19,335 12,290 3,640 900 3,821 2,089 1,372 267
it 17,971 21,961 3,889 3,203 2,150 7,768 547 106 333
20,400 21,553 4,597 5,374 1,449 4,844 478 417 467
! 12,112 14,264 1,091 3,069 304 3,058 272 316 556
14,645 21,784 2,689 4,274 596 1,832 335 473 231
i st
tal 112,024 150,969 31,674 33,821 8,558 35,730 8,018 g,%1 6,410
e 14,003 18,871 3,959 4,228 1,070 4,466 1,002 1,243 535 wot Yy

4 -
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e/ l xfuction Area Security Fence . zt Area BMIX.  Arca ’

onth Us anium Beta Uranium , Beta UK an... Beta vrenium . Bets Stack Lo, .28
pgstt? d/m/fe? pg/f12 C d/m/ft2 ug/ft? a/m/ft2 up/ft2 a/m/EL” —_——

260 / / d : v W

. 13,563 14,531 4,379 4,981 1,010 2,896 354 474 san g

. 11,333 11,598 2,091 5,213 1,963 10,431 287, 714 279 8
28,917 12,901 1,574 . 2,147 945 450 244 208 20 2
19,500 18,058 5,359 6,043 1,075 5,423 469 536 78
15,667 13,526 3,369 3,600 1,092 3,122 a2z 422 357 %

e 13,333 12,932 4,097 3,680 1,463 2,892 623 $34 205 o

¥ 31,833 28,714 6,125 . 6,013 2,871 4,925 672 534 199 i
17,000 15,471 4,500 2,662 1,350 4,380 850 593 205

it 13,250 15,705 4,419 3,509 1,275 2,743 614 511 158
27,583 19,647 3,344 4,610 1,825 2,929 1,768 479 122

' 38,500 17,832 12,625 7,142 3,125 2,082 1,082 625 1,662

: 22,333 9,798 5,086 4,112 1,783 2,224 %00 . 069 265

‘al 252,812 190,731 57,568 53,772 19,777 44,497 8,287 6,299 4,748

. 21,068 15,893 4,797 - 4,481 1,648 3,708 691 525 396

v
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Oql

[

(R 1]
t

1




l ' ct Area
Al D e e ]

sduction Area Security. Fence FMIX.  Arca

onth Urm 2 Uram.ug: > Bela 2 Uranmg Heta U’W“ “Beta a Stack Losses
pg/ft a/m/ft ug/ft d/m/ft pe/ft d/m/f12 pe/ft d/m/f1

261 / -

. 19,200 13,541 7,271 7,138 1,249 2,020 576 397 a7 Fn’

. 15,333 13,116 4,848 6,255 967 1,144 377 74 197 ""m"
14,917 13,092 4,781 . 3,637 1,246 1,775 493 407 105 %
10,083 11,611 3,897 6,417 1,208 1,717 321 513 141 :
3,000 4,040 1,434 2,207 716 1,872 414 501 171 g )

e 3,000 9,374 5,538 6,644 1,450 1,658 586 500 258 %

Y 10,083 12,306 2,731 4,409 1,071 1,558 657 647 285 rrr—t
11,500 13,123 4,284 6,541 829 3,014 625 1,284 134

t 8,417 14,729 1,441 7,258 958 3,023 1,127 3,459 294
6,583 15,140 3,153 9,264 592 6,059 310 3,805 161
11,333 19,558 3,659 13,986 904 9,503 064 8,549 166
6,333 20,038 1,548 8,563 493 5,579 381 4,978 224

al 119,782 159,668 44,585 82,381 11,683 36,928 6,528 25,425 2,273
9,982 13,306 3,715 6,865 974 3,077 544 2,119 189




Security:Pence

g ct Arca

¢/ xuct lon Area PMPC  Arca

snth Uran uy Beta Uraniug " Deta 2 Uram.ug Beta ” Uranil..:g Deta , Stack Losaes
we/ft d/m/fee ne/ft d/m/ft ug/ft d/m/€t wp/fe- d/m/f

%2 / .
8,583 17,329 2,250 9,686 679 7,693 532 7,281 751
6,583 17,220 82,153 8,436 506 6,420 107 '5,889 361 2
14,917 13,002 4,781 3,637 1,246 1,775 493 an7 414 %
14,208 29,127 4,703 9,879 1,808 5,765 654 4,310 368 ?2
20,917 32,374 3,001 13,123 1,196 9,613 1,832 9,154 167 rﬁ_

e ., 36,250 46,400 5,580 15,340 1,550 12,310 940 11,990 179 %

y 2,988 15,131 1,956 7,642 627 4,573 251 5,624 pas Y
20,833 36,812 26,168 10,962 9,646 4,920 4,030 4,181 375

t 36,067 44,463 8,740 13,148 2,438 5,883 1,077 3,995 473
16,250 27,905 4,704 13,429 1,230 8,655 712 7,508 325
32,290 196,190 4,990 21,950 1,014 12,103 613 12,128 315
32,916 168,305 5,950 35,650 1,573 14,041 1,523 9,382 634

al 249,402 644,348 155,072 162,892 23,513 93, 760 13,064 82,149 4,647
20,784 53,696 12,923 13,574 1,959 7,813 1,080 6,845 400




t/ Joduction Area Security B.nce ‘B ¢t Area BHIC  Arean
onth Uraniun Deta Ur aniug Beta Uranium Beta Ur anium Neta Stack Lasses
pg/ft2 a/mfEt> ne/fte d/n/ft /et d/u/Ft2 nasfte d/m/fe? T
2 / ' . ' =]
147,370 314,868 8,316 42,816 3,000 18,622 1,060 14, 804 1,650 r_m:
14,574 37,096 1,946: 10,692 6,542 9,480 418 3,489 4318
20,312 42,037 4,133 - 20,466 1,244 14,872 524 14,384 585 §
21,543 34,820 7,531 - 20,122 1,802 10,983 970 10,737 9ng 3
24,062 39,753 7,277 © 18,938 1,844 10,014 629 7,738 1,488 Dﬁ
e 23,437 36,079 9,829 20,233 2,927 8,098 1,065 6,278 683G g
y 14,400 27,000 3,800 13,588 1,450 8,283 648 6,360 25
18,450 35,140 6,187 " 12,375 1,800 6,066 1,020 4,040 412
t 30,625 37,100 8,113 14,263 1,877 3,933 684 1,700 332
46,950 70,400 9,363 21,675 2,233 5,333 600 1,970 30
31,900 44,475 8,900 15,975 2,716 7,033 840 3,171 541,
14,100 18,252 3,875 6,763 1,375 3,366 389 800 123
al 407,743 737,020 79,270 217,906 28,810 106,133 8,851 71,471 8,129
33,978 61,4138 18,159 2,410 8,844 738 5,956 677
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Security Fence © Ject Arca IMEC  Area
fonth uraniug Deta 2 Uraniugt Beta 3 Uram.u%: feta 2 Uraniug Bet§ 2 Stack Losscs
we/Et d/n/ft ug/ELt” d/m/ft He/ft d/m/ft ug/ft d/m/ft o
'.?-.6.-1 v - ‘ ' i ]grz
m 24,525 39,850 6,800 10,787 2,433 4,116 757 1,714 137 “m_‘
) 51,750 59,575 11,350 17,413 3,983 6,450 1,456 " 3,084 02 o
22,975 42,025 5,275 13,163 1,428 5,217 6n1 4,211 379 _%
' 25,950 52,975 4,306 16,887 1,342 7,083 539 5,529 350 ?_g
‘ 29,125 45,500 7,150 29,475 1,467 4,533 614 2,887 215 E
e 49,350 62,000 11,000 18,212 2,917 6,150 921 4,086 189 rU_CJ,
Y 13,650 19,700 4,194 9,000 1,147 2,817 620 1,660 A4 m
! 25,500 42,250 6,706 12,300 1,282 2,000 558 851 255
it 32,975 41,750 6,450 10,087 1,933 2,683 71 1,543 197
22,950 48,000 7,238 14,250 1,563 3,533 1,401 2,087 803
' 13,750 40,750 5,413 23,575 1,857 4,717 4a7 1,652 948
; 8,850 60,750 2,788 19,488 718 6,038 210 830 326
al 321,350 555,125 78,670 194,637 22,07 55,337 8,895 30,092 4,805
; 26,779 46,260 6,556 16,219 1,839 4,611 741 2,508 387
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gl Oﬁbe Z\/.[emamndzzm* » UNITED STATES GOVERNMENT
*?. 0 :W. B. Harris DATE: bugnst 5, 1953

FROM ¢ A, J. Bresiin
susyecT: COMMENTS ON THE ATTITUDR OF FMPC FLANT #5 PERSOENEL TOWMARD iIR EYGIENS
SYMBOL: HSH:AJB

In the course of the recent cccupational exposmre study conducted ad
Plant #5, mwmwmsmwmtanotamm
to promote rather thun to suppress dust dissemination and expovure.
Typical of thase aberratiops, prevalent in nesrly all production gteps,
wore: (:I.) mmdmumwpoumm,

(2) misose of hoods, s leaving doors open indefirdtely or doing
work cutside of ﬂ:ehnodprovided, (3) performing dusty jobs without
ary ventilation, (L) ceareless hexdling of contaminated materisl.

Supervisory persormel adndtted that thess praciices wers undesirable
but axcusad them on the basis that the large nusber of mechanical dif-
ficuliies being met render t be proper uss of dust conmtrol facllitiss
impossible, This ezcuse is invelid, It is true that the
nermal plant operation® in which a1l mschamieal spparatus functions
eorTactly is unatteinsble in the first few menths affer new plant
. start upe - But ihis doesn't bestow an automatic blanket axcuse for
"slopoy work habits. If employees are allowd to soquive an ixpudent
attitude toward the handiling of radicactive materisls, it will be dif- .
_ ficult later on to convince them that heslth yules must be heeded, - . -
st Partber, the Toncept of permissible limits of exposure does not allow
.~ - ,. - lor the temporary suspsnzion of heaith standards due to cperatiomalsiis e:’ .
faflnres. Ithubommupmthtnﬁﬂxﬁmmmmm ;
nnderthoaacircwtmu, aehroﬁ.ctﬂmrd!nruxom oo

B . hmmmmmntmm(m-nmummmmmu 13
<21 .t were noted and it vas predicted that these habits, if not corrected, .
T A !ouldbaarriedimt\bprodncﬂonphm. m;.u.'oblummmh
i . . Faot#S. . g JeRn
It 1z essential that corrective aetionbemw;tthe supervisary
level. nupresantmglimt atﬁhdehamwhmmopmﬁon-

- Mammsmlmthnﬂhwwmthuotm
Wbmmwowmaum&n,em
if only of a transient, are to be avol
force these rules: (1) h event of eqnﬂ.p-nt td.lm, available dust

S

Sere =
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NATIONAL LEAD COMPANY —

- OF OHIO . SoSTT
. P O, BOX 188, MT. HEALTHY STATION
. CINCINMATY 37, OHIO e [ -
xaren 3, .-3b

SUBJECT SEEVLLIUM DUST - URANIUYE ALLOY PROGRAE - PLAXNT & 2119748
O 5. ¥. Zehaifey
FROM &. J. Stefanec
REFERENCE

o
-t

Attsched are resulis of air dust samples coilected ¢ deternl
the concentration of airborne beryllium resulting from 1ils use
in the allcy program. -

Following is a summary of those operatlons which are abeve the
¥AC of 2 mc/¥5, with comments and reccmmendations.

I. Operation: Removing mixer blade from berylilum
cofrpound mixture cutside of dry box.

Type of Sample: Breathlng Zone

Avg. Concentration: 5 times MAC

Corment : This operation was necessitated when
the operator drovped the mixer blede
. into the can of beryllium compounrnz.
Recommendation: Operstors should be made 3awars Th

av
the wventlilated hoods should te usel
for any similar incidenss.

II. Oreration: Mixing of the beryllium cempound by
hand inside the burnout coating sta-
tion.

Tyre -of Sample: Breathing Zone

Aveg. Concentrztion: S vimes MAC
Fecommendation: in elecsric mixer should he used
inslée the burnout snclosure o wiX
the beryllium comoound.
IIT. Operation: Applying first and second cogtinges
ta the crucible inside the Surnsul
coating station.

Avz. Concentratisn: 1.5 times MAC

o

{ 0046017




BERYLLITM DUST - URANIUM ALLCY PROTRAX - PLANT 5

P Eah&ffeg

March ik, 195
Page 2

Recommendation:

iv. Operation:

Type of Sample:
Avg. Concentration:

Recommendatlon:

7. Operation:

Type of Sample:
Avg. Concentration:

Recommendation:

¥i. Location:

Type of Sample:
Avg. Concentration:

Comment:

General Comments

More caution must be used by <he
opaerstors periorming this ogerasicn
to keep the level below the MAL.

Charging derbles and molybdanum~to
the crucidle,

Breathlng Zone
.5 times MAC

Provide more ventlilation to the
charging station so the velocity
over the crucible is adequate to
prevent the escave of dust during
the charging. {Thls will require
the services of the Engineering
Division Ventilation EZngineer).

Changing residue drum at the Hoffman
cenning station.

Breathing Zone

5 times MAC

Extreme caution must be usad Jor
this operation, in addition to
wearing an Alr Line respiracter.

General areas whnere the cperations
from I through V are performed.

General Air

Less than one-half MAC

Thess general alr sdamples indicate
the operstions llsted zbove sre not
contributing to the contamindclon
of the general areas.

In determing exposure of persomnel to beryllium contamination nc
compensation is made for the respirsatory protection used. It

can be assumed that respirajsors will provide adequate protaction
if they are wornm Properly 2t all times. It would be presumprudus,
however, to assume that 211 versonnel working with beryilium 2re¢
faithfully wesring resnirators properly. For this reason,
exposures are Getermined without compensating for respirztory

crotection.

0046018




BEERYLLIUM DUST - URANIUM ALLCQY PROGRAM - FLAXNT 5
7. . Mﬁhaffeg ’

March 1, 1956

Page 3

In the short pericd of time that beryllium compound has been
used zs a coating for crucibles, it has presented 2 health
problem to operating perscnnel. Although atbemots have been
made to make the use of beryllium safe, they have not Seen
extensive enough %o keep the levels of exposure helow the MAC
of 2 me/M5. Serious conslderation should be given to providin
more extensivs controls or to finding 2 less toxic substituie

material for soating crucibles.

ﬂ-} & S

L - W
A.{J. Stefgriec

ATJS:bg

¢c: S. L. Reese

C. LowerY

R. €. Heatherton
Central Flle

Aftach.

0046019
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> NATIONAL LEAD COMPANY OF OHIO

] . - CINCINNATL, OHIO 45239

March 29, 1973

WRIST DADGE EXPOSURES USING ALL-PLASTIC BADGE IN PLANT 5
SUBJECT  "B" AREA

0 M. W. 3Boback
FROM K. N. Ross
REFERENCE

ix of the all-plastic¢ badges prepared im the Biloassay
maintenance shop were used in a test to determine if con-
tamination of the badges could be minimized. The resulls
ST this test are compared to two previous tests in Table I.
The numbers in the table are the exposures indicated by the
f1lm exposed in the contaminated film badges and plastic
badges alter wearing.

It appears that use of the all-plastic badges does decrease
", the contamination of the wrist badges in most cases, It
. will be necessary te increase the number of tests and te
. make sure the badges are rinsed off twice a shift to see
how much of a decrease we can get.

The wrist exposure for the people inveolved in the test is
shown in Table II. It appears that 1623L badge was guite
contaminated during the working exposure period. This
exposure should be deleted. P2 ) -

L

HALT

K. N. Ros

KNR/vvs
attach.

e¢e: A. E. Abbost

- A FRINE CONTRACTOR FOR THE U. 3. ATOMIC ENEROY COMMISSION

2705540 3433324

~




TABIE I
‘ Contarination of Radges Worn in Plant § "R Apes
Soft Plastic

o} 411 Plastiz and Cicth

Jan. Gloth Qect.

1873 Xov. 872

1972

— mr/day mr/day my/day
1427 7.5 66.5 51.4
5.2 1g.2 34,5
1679 i7.2 71.5 31.2
33.0 35.2 25.7
1623 17.2 bo.3 37.9
54,4 32.1 41.14
Total 134.5 294.5 212.1

3439325
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TABLE X

. YRIST SYPOSURE
January 1573 i \&'u
. «,1“
3 mr/shifs ] mr/quarter : ¥ mr/guarter
— e ~ baekgreund
1427R 2k, 0x (3wrs(sqfmy = 1560 g12 2
1527L 23.3 1515 778 ¢
1679R 59.3 3854 3113 2
1679L 81.3 5284 usy3 4%
16238 96.6 6279 5538 2z
16231 wamiday 215.0 13975 13227 <£&
“Aéﬂ'l < w v
2724, *

Test 1 10.0
Test 2 10.4

‘ ~731Mf/"pf:.

BEST COPY AVAILABLE 3439326




April 19, 1976

-

CHIP FIRES, PLANT S5 EAST INGOT SAW
J. P. Schilts
R. C. Heatherton

At the Plant 5 east ingot saw, burning chipplles cause
airborne uranium concentrations which exceed the permis-~
zible limit and add unnecessarily to the saw operatorin
lung bhurden. n enginsering request should be sudbmitted
for alterations to reduce this source of exposure,

vespite the addition of 2 collection pan at this saw,
chips continue to collect out of the coclant where they
are aasily ignited. During observations nmade 8/15/76,
the operator removed chips fron the pan alter every two
ingots. “hips in the pan began to appear above the cool-

- ant level midway through the secomd cut. Once lgnited,
the axposed chips burned steadily until removed at the

B end of the cut, :

Chips alasc collect on 2 small ladge in the blade canyon.
This ledge is not reached by the coolant spray during the
final three minutes of each cut., ‘urning chips from the
saw easily ipgnite the pile which then burns until drenched
by coolant at the start of the next ocut.

" Original Signed By
R. C. HEATHERTON
Nir. of Heaith & Safefy

R. C. Heatherton
MWB/vvs-
ea: P, 4, DePasio

Ao <. Mangonld
* N. Ross

|. '

BEST COPY AVAILABLE

3481131
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[))\ NATIONAL u-:;o comranylERTRAL TILLY

OF OMID
. PO BOR 159
MT. HEALTHY STATION
CINCINNATL 31, CHIO
August 11, 12E
2132095
D, Nelson

A. J. Stefanec

REFEPENCL

Rgcex_:f;ly we have noticed a sudden increase in the numter of

oVerexposunres. to. radiation as indicatgd. by the. film vadge.

It seems that the bulk of these overéxposures are Lo operatirs’
¢ the burmout area. We have irvestigeted and have noted

the following.

In the crucible disassemple seciion, the class shield
with arm perts is broken out allowing 100 mpepghour ) -
of beta to irradiate the operatar doing this wor <,

In the crucible assemble section where the shield is

usually ralsed there is emitted 20 mrep/hour to che

operator.

F1d
Since our present limit of exposure 18 300 mrep/week 1t can
readily be seen why we have these overexpoSUTes oD TLRis
particular group of men.

Having the above information it is therefore recommended that
all shields be replaced and used properly.
Yours truly.
A3 b [

“ - K )
:'. ._" ;" :\?\—T‘-'J_.': C(-lft R
* v,
Priey ) A. J. Stefanec
AJS:tg .-
ec: D, J. Bly‘bhe-/ :
W. Hiil

J. A. Quigley, M. D.
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JUSTIFICATION OF BASIC NEED FOR VENTILATION SYSTRMS IN MACHTITIG
AREA PIANT &
R - Pos Ge-DeFazio - -

S. F. Andia

latter to 8. F. Andia from J. A. Quigley Subj. "Exoesures in Planmt O,

dated L/2/5k..

Letter to S, F, Audia R. C. ilextherton, Subj. "Plant 6 Aix
survey* datsd 3/%/Sk.

A recent swrvey condusted by the Industrial Hygiane Department
discloged nany arsas in the Machining Ares of Plant 6 whore ex-

posures exceadsd ths presently accepted maximm alloweble ¢oncen= -
trambion (MAC) of seventy alpha disintegrations per mizmute per

cublie centimeter. These locations and exposures recorded were as

followss
- Elg Acne Gridleys wp to bk HAC
. 2) Turret Lathag ip %6 5 MAD
. ) {3) Centerless Grindars up to 15 IAC
g_;g Medart Straighteners up to 20 MAC
* Foerless Sawe (no reading given mt stated
excapsive in refcrence let <r
abovse).
. During the sspe.peviod of bime, LSS urine samples were taken.from
employees working on and around these machines. 274, or 5% of
= : these serples were above the maximm pefwmissable level of uranimm
corrbant, i

This oversxposure and resuliing presence of excessive uranium in
urine saples has been cmused chinfly by lack of sufficient venti-
lation systems on machines in the achining area,

(1) Ventilation systems for Acue Sridleys are of insufficiert
capacity Yo draw off all dust carried by coolont -dut and
any additional fumes created by minor fires in bases of
these nachines, Hooding on Acma Gridleys is very in~
efficient, .

® 080841




Justification of Basic Need for Ventilation Systems in Machiming
irea Piant 6
P. G. DeFasio
Juns 18’ lﬂ‘
Page 2

{2} Ho ventilation sustem has been installed for the turres lzthes
and for the future Hegld facing and radiusing
carried by coolant mist mdfmesfromminnrﬂ:eemmere-
fore allowed to disperse and mix into air in Machining iAxea,

(3 mrm—wmthmw
grindsrs and eplash guards o these canme are very
inafficisnt, A large amount of dust is being carried away via
ths ocoolant mist,

(k) Ko ventilxtion system has bsen installed for the Medart Bar
straightenera or for the saws, Dust, oil fumes, end fimes
minor fires are dispersed into the air.

I% is propoged t0 purchase and install ventilation eguioment as
follows and thaveby sliminate the majority of causes for over-
exposures af employees in the Machining Area of Plant &3

(1) Aventllation system (or systems) of sufficient capaciLy and
with properly dssigned hooding to insure almoot 100¢ draweoff
of dust and fumes fram scme Oridleys. This asystem {or
systems) would replace present thres (and fourth for 2 573
Acxa Gridieys) which are now.of insufficient capacivy.

{2) A ventilation system above ths turret lathes and the Heald
facing and radiusing machirs of sufficient capacity and
with efficient hooding to carry off almost X00F of dust and
fimes irom these machines.

(3) One picce hoods for Centerlsss (rinders toreplace present
Tormeletypy o of ducts Ehd SplRsh gpidrds, Hosds dre o
be properly desigmed for guick removal or raising to facil-:
itate set-up work and maintensnce work on these machines,

(5} & ventilation systam gbove or near the Medart Straishteners
and Peerless 3aws, System to be of gufficient capacity and
%o have efficiet hooding to cary off dust and fumes creatsd

by the work in these machines, ORIGINAL SIGNED BY
S.F. AUDIA
METALS PLANT SUPERINTENCERT
5, ¥, Audia
SFAfec
ec: D, J. Hiythe 4, S. Youeo Ge Ce Coon -
M. J. Gosbal R. Heatherton o Jo 4. Quigley
Offica Fils Ccorriral Files

080842
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SIBJECT  RE-SVALTATEON OF SCRAR MELTING CBERATION - BUILDDG 70 ‘f)la‘f\_\—(g
™ 3. A, Quigley, H.D. !
FROM 3. Powing
whe attached Table I sumsrizes the results of air dust samples that were
mmmz.zawtomﬁamwfmewatmmm

Muy:mmmwmmufmwmtqma,nso. A -
copyofthe&tohetevaluationisatﬁdwdasﬁppemix&.

o 1

Iheﬁtmhedmph:uﬂtsmtoummthighexthanthmofthe

evaluation. This wes probebly caused by the lack of air move-
nent doring the November 2 samples (coider weather - doors clossd).
wm,mmwmmmmofmcmm
continge to - .

o -

- In-addition, process samples were itaken at two suspected sources of

i contanination. Results of these sauples indicate both scurces are

< contributing to high adr dust levels, As shoun, oue is & much larger ’
souree than the otherj however, both require improved control. \

. . Since the previous evaluation seems to be correct the recommendations
- therein will not be changed. However, it is further recommended that any
steps to improve air dust levels in this area be immediate, The air dust
levels inditated on the attached teble sre mmch too bigh to alloe for any
< delay.

. In sddition, the winazy uranim levels of employees routimely working in

= Muéaamtou% . Some of the moye recent
- rexults have been in e ; E ntyol imiy - 25 pgpfi), - -

3 - furthber substemtisting the mmgnitwde of the personmel exposure levels

¥ found through air sampling.

: A chlorethylens e problem also exists as evidenced by results

: . shmE ¥5 Appendix B, Witk the winter mouths almost vpon us it can be
: " expected that this aspect will worsen wnless corrective actiom is taken.
Already thete have been complaints from some of the empioyees in this area

: of illness fron the perchlocethylsne exposure.

.

: . . A/v 6% ,
. B‘% © see alachmen

o by b

ERaibg

\ .
Wt LTI
.
'
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’ SO@URY OF AYR DUST SAMPLE RESWITS _
Concentration-a
Type Sanple Description Low  Avezsge | ELMACT
BZ Dumping salt froz mold on - - 1,953 28.0
grated table, ) _
BZ Dumping billet from mold on - - 5,769 97.0
prated toble,
) BZ Operzting hoist comtrols 14,617 4,235 8,529 122.0
- while quenching biflak. .
B2 Opersting furnace comizois - - 924 56,0
. waile charging chips into
y pot.
Furnace aras while heating 3,358 1,020 1,967 28.0
pot. Doors clozed,
- Furtnace avea while cherging. 2,310 588 1,336 0.0
Z Doors closad, - .
L4 . N N i
) . @A Foznace area while pot is 1,150 661 905 13.0 f
. being charged and awaiting : |
: pour., Docrs epen, Strong
) draft,
GA  Furmace area while pouring 555 149 406 3.8
szl zmd metsl into molds.
% boors opai, Strang deafs.
: GA Furnece zrea while scraping 719 171 432 6.2
-y made, Dours open. Good
3 dzeft.
P Pump sitting on top of Cyciome 9,059 7,737 8,398 120,0
K] drwming station. Legk in
.o chip drying line 3* over bead ' at

g slightly SB.
P Pump sitting on xail above 686 601 643 9.2
chip dremming statiom.
*HAC (Maccirom Aliowabie Coacentrationd - 70 ¢ d/s/i®
Type Sumple: BZ = Brezthing Zone

GA = Gesmerszl Air
P -~ Process

BEST COPY AVAILABLE

2110912




HOW DOBES PERCHLOROETHYLENE AFFECT HUMAN HEALTH AND THE ENVIRONMENT?

Effects of perchioroethylene on human health and the enviromment
depend on the amount of PERC present and the length and frequency of
exposure., Effects also depend on the health of a person or the condition
of the envirorment when exposure occurs.

Breathing PERC for short periods of time car adversely affect the
huwan nervous system. Effects range from dizziness, fatigue, headaches and
sweating to incoordination and unconsciousness. Contact with PBERC liguid
oxr vapor irritates the skin, the eyes, the nose, and the throat. These
effects are not likely to occur at lewvels of PERC that are normally found
in the environment.

Breathing perchloroethylene over longer periods of time can cause
liver and kidrey damage in humans. Workers exposed repeatedly te large
amounts of PERC in air can also experience memory loss and confusion.
Laboratory studies show that PERC causes kidney and liver damage and cancer
in animals exposed repeatediy by inhalation and by mouth. Repeat exposgure
to large amounts of PERC in air may likewise cause cancer in humans.

Perchlorcethylene by itself is not likely to cause environmental harm
at levels normally found in the environment. PERC can contribute to the
formation of photochemical smog when it reacts with other volatile oxganic
carbon substances in air. These reactions tend to eliminate PERC before it
reaches the upper atmosphere in amounts sufficient to damage the ozone
layer.

WHAT EPR PROGRAM OFFICES REGULATE PERCHLORCETHYLENE, AND UNDER WHAT LAWS IS
IT REGULATED? ;

EPA OFFICE LAW PEONE NUMBER
Pollution Prevention Toxic Substances Control Act {202) 554-1404
& Toxics Emergency Planning and Community
Right~-to-Know Act (EPCRA}
Regulations {Sec. 313) i’ (800) '424-934¢6
o Toxics Release Inventory data {202) 260-1531 -

Air Clean Air Act (919) 541~-0888&
So0lid Waste & Comprehensive Environmental
Emergency Response Response, Compensation, and

Liability Act (Superfund)/
Resource Conservation and Recovery

Act / EPCRA (Sec. 304/311/312) {800} 424-9346

Water Clean Water Act {202} 260-7588
Safe DPrinking Water Act (Drinking

Weter Standard: ©.005 mg/L} (800) 426-4791

A technical support document can be reguested from the TSCA Assistance
Information Service, {202) 554-1404.

WHAT OTHER FEDERAL AGENCIES OR GROUPS CAN I CONTACT FOR INFORMRTION ON
PERCHLOROETHYLENE?

BAGENCY /GROUP PHONE WUMBER

Agency for Toxic Substances and Disease Registry {404) 639-6000




¥ % ¥ &

OPPT Chemical Fact Sheet EPA 745-F-24-020

CHEMICALS IN THE ENVIRONMENT: PERCHLOROETHYLENE (CAS RO. 127-18-4)
prepared by
CFFICE OF POLLUTION PREVENTION AND TOXICS
U.S. ENVIRONMENTAL: PROTECTION AGENCY

Angust 1994

Chemicals can be released to the enviromment as a result of their
manufacture, processing, and use. EPA has developed information

summaries on selected chemicals to describe how you might be exposed to
these chemicals, how exposure to them might affect you and the environment,
what happens to them in the enviromment, who regulates them, and whomr to
contact for additiopal information, EPA is committed to reducing
environmental releases of chemicals through source reduction and other
practices that reduce creation of pollutants.

WHAT IS PERCHLOROETHYLENE, HOW IS IT USED, AND HOW MIGHT I BE EXPOSED?

Perchloroethylene (alsc called PERC) is a colorless, nonflammable
liquid, It does not coccur naturally but is produced in large amounts {310
million pounds in 1991} by three companies in the United States. US demand
for PERC declined about 35% from 1989 to 1891, and is likely to continue to
fall. Solvent recycling and reduced demand for chlorofluorocarbons are
major reasons for this trend. The largest US user of PERC is the dry
cleaning industry. It accounts for 80% to B5% of all dry cleaning fiuid
used. Textile mills, chlorotluorocarbon produters, vapor degreasing and
metal cleaning operations, and makers of rubber coatings aisoc use PERC. It
can be added to aerosol formulations, solvent soaps, printing inks,
adhesives, sealants, polishes, lubricants, and silicones. Typewriter
correction fluid and shoe polish are among the consumer products that can
contain PERC.

Exposure to perchloroethylene can ocenr in the workplace or in the
environment following releases to aix, water, land, or groundwater.
Exposure can also gccur when peoples:. . -

use products containing PERC,

spend time in dry cleaning facilities that use PERC,

live above or adjacent to these dry cleaning facilities, or
bring dry cleaned garments into their home.

PERC enters the body when breathed in with contaminated air or when
consumed with contaminated food or water. It is less likely to be absorbed
through skin contact. Once in the body PERC can remain, stored in fat
tissue.

WHAT HAPPENS TO PERCHLOROETHYLENE IN THE ENVIRONMENT?

Perchloroethylene evaporates when exposed to air. It dissolves only
siightly when mixed with water. Most direct releases of PERC to the
environment are to air. It also evaporates from water and soil exposed to
air. Once in air, PERC breaks down to other chemicals over several weeks.
Because it is a liquid that does not bind well to soil, PERC that makes its
way into the ground can mowe through the ground and enter groundwater.
Plants and animals living in environments contaminated with PERC can store
small amounts of the chemieal.




SUBJECT
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NLO-BGEN.655-3 {12.14.55)

NATIONAL LEAD COMPANY
oF OHIO

. O, MK IBR. MY, REALTHY STATION
CINCINNATE 21, OR
e Septesber 16, 1957

ATRBORNE CONTAMINATION - TLANT 8 _

L. ¥, Eessiler

J. A, Hpesing

As per your request, attached is 2 copy of the comparison table of
air dust samples taken in Plant 8 for 1956 and 1957, After
September 17 any further information you may need on the suwbject
may be obtained from J, Wing, Extension 691, who will be in charge

of our survey section.
3’ » B Hnesing

sbg
Attach.

ecs Centrnl File

Sec; nol< changes
Lrom lyr to the vex]




Comparisen of Flmmt 8 Air Dust Sampies

1936 = 1957
Type X MAC .
Oppratics or Locetion Spuple 1956 1952 *
A

1, Cutside Wiliiamp Mill [+ 44.3 F L,,

2, Bresking ssit mt outside xil1 BZ .8 L{;L.e

3, Showeling onto conweyor st outside BZ 137.8 ",_.

ﬁ’: 3

4, Changing arume at outgide mill BZ 122.9

CADR _FLOK

1. Juice hopper aren GA 45

2. Conweyor gilo to cslciner zres Gk 1.48

3. Comweyor silo to bosket elewator GA 3.48

4. ¥Willisns Mill, 2nd floor A .65

5, Calciner furmsce, druom dimping srea GA 2.67 1.56

6. Rotex dumping station arex GA -85

7. Rotex drimming station acea GA «74

8., Dumping drum of C-liner B2 3.21 13.2

§. HMeeding matexizl to Retex RZ 4,01 15.4

10, Changing drpms st Rotex drmmming station BZ 6.9 .14

11. Checking Rotex drun for fullness Bz 3.74 5.40

BOX_BRACH

1. Box fucunce afee GA 3.07 05

2. Fewding box fiuxrnace BZ . 56 1.8

3. Checking depm for fullness BZ 6,87  T.43

4, Changing drums zt box furnace BZ 6.11 3.7

M FRNACE

1. Cxdgeticn fikhace ared, 2nd floor GA .53 W91

2. Ssoking sres, lst floor GA 1.5 1.13

3. Spreading material on feed tray & BZ L7

rexoving foreign objects

4. TFeeding axidstion furnsce BZ 1.00 3.00 e b2
5. Checking doum for fullness BZ 1.23 4.47-3‘“,:‘_ PRV o
6. -dryme &t oxidstion furnace RZ 2.06 6.8 "

WIFILE FRIMNACE

1. Muffle furnsce zrea, 1st floor GA 1,03

2, Muffile Furnace aree, 2nd floor Gh « 56 3

3. Charging muffle furmsce Bz 28,04

4, Hoeing matecizl iz muffle furnace B 1,99 3,96

5. Checking crum for fullness BZ 5,89 58,20

6, Changing doums at canning station BZ 15.43 221,07

BEST COPY AVALLAS

3187861




TYpe %‘m
Sespation o Lecgbjen - mle 193¢ 293¢
SRAPHTIE FIRNACE
1. Gesphite fusnace sres, 2nd floor Gk J76 .52
2, Dumping feed saterial on tray BZ 4,60
3. Charging {(chips & turmings) BZ i.64 12,7%
4. Pusiing chips into fuxmace, south side 3BZ 1.08 .
5. Hosing matecial in furnsce BZ - 1.20 .73
6. Chacking drums for fuliness Bz 1.3
7. droms BZ 17.41 I1.46
EOTARY XTIN
1, Retpry kiin srex, 1st floor Ga 1.04 4.56
2. Swoking sree by psnel board for Ein GA 97 37
3. Mead tray srea GA «15
4. Reasding kiln Bz 0 .59
S+ Chacking drum for fuliness at *sexlpingt BZ S.94 5.1 .
caming station |
6. Changing dewes at kiin scalping statiss BZ 34,97 13.13 o
7. Chacking drum for fullness at product  BE§ 13,00 4,80 ;J,J‘f
camming station .M
3., Clunging denms st product camming BZ 27.47 8.35
station
.\ 9. Dumping through kiln drim dusper Bz 4.3
SREEN SALY REVERTER
i. Dumping srea GA «T1 2,94
2. Mezmanine sren GA 3.5 14
3. Cmming gtstion srec GA 4,07 -+
4. Fesding st reverter dumping station BZ 9.04
S. Chetking drum for fullness st camming BZ 47,79 17.23
staticn’ ' R
. ¢, 3Smmpling oxtde at caoming station  :+ 4 ‘ 12.43
7. Changing drumz at reverier caming BZ 309,37 1.37
station
XET_NRBA; IST FLOCR
1. Dwsip trailer zxes GA «i4 .-

. 2. Fewsmn's oflice Gk .22 S .
3. Control room GA 17 L7 °t
4, Washroon GA .53 09
5. MNoyw pmp sTes GA +36 «B86
6, Dewwer crusher cuming station ares GA X7
Te M xes, 1st ﬂ.ooz GA oS4 wm
8. 3smmpling cdump trailer Bz .33

L 2

1
i




Iype
Opegution or Jocytise Sxele s 937
BB\, 210 BOTR
3. Surge & weigh hobper zrea GA 27
2. Comweyor sxas, suzge hoppex to digest GA i.n -3
3. Demwver ctusher ares GA «34
4, Cltwec filter szea K T3 26 L.
5. Rimco filtsx ures GA - ] LT *
6, Bmaking sareas:
2. By wmigh hopper GA 1.8 +Té
b. By Oiiver filter A &3 56
t. In frent of gemerster room Ga -39 A1
7. Raking msterial on Oliver filter .+ 4 «43
DERANNIR RENCE
1. Cmming station sve: GA .70 14
2. Sweking arex by pamel board GA L7 S
3. Seocemd flvor GA 2.40 «30 T
4. Nahing saterisl off top hescih BZ .63
&, Cheeking dtum for fulltmss BZ 4.73 2.
5, Scoop zaapling cxide at casming statiom BZ 29.13 13.74
. 7. Changing. drum B o.M 1.68
- .
1, Geeral mctes, ist floor GA «50 .10
2. Jczaping-cake fyom filter laawves BZ 2.54 S50
3, Swowveling cake inte dyuxs BZ .77 74
4, Reassewbling sress B2 27 41
Maintensmce Ares, 21 floor GA .08
Lime k Precoit Mslke-up Tamk Ares GA 21
CEMIRINOCE
i. Osmexsl mves, igt floox GA 47
2. Charging acesa, 2nd floer A 1.53
- 3. Chaxging with coctaminsted oll Bz 5.81
&. Oporating controls, ist floor BZ
ERACHOE TAE
1. Genersl ates, lst floor GA o317
2. Cemerzl srex, 2nd floor GA .13 07
3. Cherging ileach tank B2 31
4. BZ
5. Operzting air hose to force material BZ

BEST COPY AVAILABLE

3187863
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ﬁEM 7/.:., LT

UNITED STATES 7
ATOMIC ENERGY COMMISSION s——? /7%’ /
B O CINCINNATS AREA. ek ad Y2y

P..O, BOX 39188, CINCINNATI, OHIO 45239

H&u[ Akr!/l/l
JUL 1 4 1854 LIz fke

DECLASSIIED - PER AUTHORTY

Betiessl Lead Company of Ghic w.aueven, 0. 54/ G2
2. 0. 3ox 39138 ‘ ATy
Cincimnati, Ohis 45239 Bv.0d. s/o
Sbject: WNACCOUNTED POR LOV EERICEED VRANIG - BLANY & _

Saslesed herewith is eae cepy of a2 memorandus received frem the Manager,
Ouk Ridge Opexatisms Office, dated July 9, 1964, rvegarding the large
quantity of matarisl waaccounted for at the MMIC. The attached memo-
tandus ferther emphasizes the ceucern of the Coumissien sver the large
quantities of material smaceounted for at the FMFC,

e suggeat that the charter of the formal investigating committes
which you heve appeinted be expanded to include the eatire scceunta-
dility complex at the PMIC due te the inmtevactien of all mmterisi

’ bslances and entichmsnts. The wemerandwm sheuld be studied by your
Mt@““&mhauﬂtﬂumqm-am@ -
contained therein whick weunld assist In their sctivities.

We will be glsd te sssist yeu in any way pessible. We would

recaiving reperts of the pregress of the cemmittee for the wse o5thix
offiee snd Oak Ridge, :

=
Very trulty yours,-

Origing:
FILLIay 3132;; By

e”

‘=

w—r

&g tl > =

U gy bamger e
fox Arnlhmpr

Grmau:—s-ﬁ - _- - %“,
W% . ;' /cg - s
Mﬁ:——% _4,‘,,@.,.7 ( MmN 2 frs )MM
Ay

peumity A

.
i

RFQT-2PY AVAILABLE

3362751




DFFICIAL JSE INLY

NATIONAL LEAD COMPANY OF OHIO 2215398

A— -
"5"-?' 0. 80X 37158 \/ CINCINNATE CHIO 45239

PEC 121966

Mr., C. L. Zarl, Area Manager
U. S, Atomie Ensrgy Commission
?. 0. Box 39188 -

Cincinnati, Onlec 48239

SUBRJECT: IDEA LEMTER . REVISIONS TO UAP FURNACE FACILITY - PLART 8
Daar Hr, Xarl:
?ROBLEM

The UAP Furnace is in need of 2 major overhaul due to extansive
cug:gsion damsége to the furnace shell, hesrths, burners, and
i & ATRE.

-

Because of the present inadequacy of the furnsce's wet serubber
offgas system, fTequent blow-backs of fumes and dust oscur through
the feed nozzls., These fumes asttacked the dry colieotor which -
serviced the dumping station and nade.-it inpperable.. Since that .
time the dumping station has had no exhaust vsntilation, High
‘personiniel sir duat sexposures dump~
ing operation and from the furnace blow-backs,

Continued Refinery fsed difficulties have effectsd further changss
in Plant 8 procesaing so that 2t this time 1% is not clesr 12 &
ctlelum precipitate, & UAP or an AU preduet will de fed to this
furnace. In any cass, due to the low grade halogen contaminated
residues waich Plant 8 is scheduled $o process, the feed to the
TAP Farnace is apt to be sticky or muddy in consistency. A
redeaigned feed and ventilation system is requirsd to handle any
;\;Eo of macerisl (wet or dry) that may be processed through the
Furngcs,

SOIGTION

1. Rebuild the UAP Furnace by providing complets new zteel
shell inzluding doors, new refractory snd insulatica,
naw gas burners, new rabble arms and rabble teeth. .

2. Provide a new UAP Purpace feed system similar to the
original design with the exception that the Moyno

PE3 03




SATIONAL, LEAD COMPANY1OF OHIO

’ ) EALTH & SAFETY Grvamew —
® INCIDENT OBSERVATION REPORT -
.4
~t Z. 3. leiniager R A KNk
From__ o . Zimber : I 2214098
Location 2 L1ATS 8 e .
Sbiecr__Emprying of fozex Duse Collsecos Ho. 6018 Dare 3/10/58

The prasent method of amptying the rotex dust collactor is not sampati

Jwith the cbiectivss stressed by the Induseriel B ene & Radiarion Uepartma

Duping this cperstion the dust collector mstarisal is ngrdlsd in a manner wh
gromotas maximem smoloyes exposuss t9 hammeul pradioactive dust, T™e dust i

ad from the collastor on the second flo snd falls down a chuts to a

nenventilated drum on the pst *loa». The cpsrator on the firse floor sic

- e 13wl Ta sl mle wmeinl k“ - ?;lgﬁ_. )

- ' 2% tfamevan wgd ad s Sha mmraw mi e { e enwmarde?

22 e ma=lccsd god g moawe aferolens ueds Ieecellecl nouysvan T _faa” Mess &

: \
i3 zecesssxy %o proyids samsovers calial fdwm she gossams unasiagiazis N,

2l eraged -« 1 vg o - - sa _symamd e posremmamew Hamen =

- wanee #m =Imt

$r w23 bl = el - S~ At g 3 Mg m OA g A1 cma s TamPmtrm 7T wa w:

-t
sypnly ssmssroew vepgilasion dupios 1313tng of ke doums, DRIz shoull oos:
{mrove the Fresens g3 ai.rfa 8L g caost whick I!ﬁ!l‘ﬂ nos ha - emonle & i ol oo




wOPY

NATIONAL LEAD COMPANY OF QOHIO
HEALTH & SAFETY DIVISION ]

{NCIDENT OBSERVATION REPCRT

T P, Xlein . 2215786

1o i)

From s D, _Jopes .

Locetion__Plang 8

3/16/68

Subjecr _NPR Dust Collector Cate

Tonight I found the NPR Drum Dumping Station filled to capacity with

black oxide art of e ad lled v
the floor. An oparstor who wWas coversd w U ‘
dded the materisl do £ o

matorisl and csuse it to cake up inside the amiti collector.

/a8 with me and sent the operator ko _the Lockepr _

. Room for clothing change. explained that the collector was pot workipg

right yeaterdéy {Sunday) pm and that he ‘had inapected the bags, pounding on
them and causing two or three of them to pull IOOWMG.

showed ms s nawly installed secfl

collsctor. He said thet apparently & fork truck had.collided with the downcomer
and nx;ﬁ é'avéd\ft in oﬁ bne iri)de Nng badly ‘mng it a'gwxgma lkx'),mnﬂw Y. . ‘

of material through it. {The HPR dust callector canning station and the PR

drum dumping station are on the sams enclosure.} At sny rats, & plece of poly~-

ethylens was placed over the enclosure as best they could with the mounds of

Wl““ checked the collector bags and found

cwo._?ul‘ them with holea in them, so they were replased.
raiful estimates there to be 2,000 pounds of black oxids in the drumming

I1£50

"There might be wors.” The material is ,96% enriched. I hed the

2ift supsrintendent check the rating of this system in regard to enrichm
od 1t o be rated for 1.25% of limitsd uremium compounds sad 8t 1.95%

zited category materials.
Az 2,000 pounds is the maximm ss8Ts mas: for ursnium compo

unds, had this

—a e Sy $ndulriar )




B-8519
L1378
“Resconsible ? i!} -
Forsmon - [T WRiarT Date__11-17=71 Accopnring Chorge . 13000 :
Safety [X Emergency ] Urgent C1 Rotine ~ (BA-43-72)
3 Normaol Maint. [ Extroordinory Maint. 7] Alteration {1 Operation 3 Capital

- Jab Detoiis:

PeriQrm necesgary repRjirs or modifcatio to incriase %

velocsty of Quantoheter Lab ON35)e-- ormad . ..
-0 . on Minos Work Reguest_ AXL-48 not p -necesaiyy. t—
- velocity™ If nedessary, \replace wer with largdr capacity unil,

- - Replace motor and hlqwer._' sheaves and_drim hg)f as followsi™ B

- Blower Sheave: 6.00" P.D. for "A* belt, 15/16" bordé - R
3.00" P.n. for “A" beit, 1/2" bore"
#4L~320 Browning ) -

£-35 [fome Exsavsr Sar JAE LAS,

-— . mrmmn e = ma—— e h—

..o - ﬁl]("i— 5 v e en nan s

ZIGHID

Justification: . . . .
'EXBEUSE VelSeity 15 not sufficient to remove corrosive vapors .
generated when Ua0s and ThO; samples are analyzed on the Quantometer.
Personnel have been complaining of throat irritation during and

after operating- the Quantometer, Incressed exhaust velocity is
urgently needed to assure safe working conditions. - -

Estimated By - .
. F DISTRIBUTION OF COPIES
1

Mechonicsl Depertment (RECRD OOFT)
HLb-ERNG-183-1 LREY. 1042060}

BEST COPY AVAILABLE




' MATIONAL LEATLCOMPANY OF CHIO
!NTER-OFF'CE': ROUTING SLIP

TO: qaﬁ?ﬁw
/Y
7p 7

pihars are referred for the purpose indicated by the chack

v

DM pote reply for my 3ig!

Submitred for 3ig o approval
Please note and file.
i Please note and coturn to me.
Plaase anawer, sanding me o capy of your letwes,

[ Plecsa ioktow up.

] For your information. .

Your commants, pleuse.

. M LA g (Ll L AL Al At o
' V4
— 5 D,
0 B B B 2L R . W <Ak
RA ] o L2 AL A /f A

pry . ~~ Y 7Ae
¥ /7 <
W g M,.‘A L77 ‘LA
7
% o A/ ,/“_ LA

AL A BB, At

ke et St e o ¥ -
7
s t
-
.
L y -

=

MLO-GER-354 15/25758) (R LIXU OF FUR~-1

2615497




HIGE ATR TUST

: OFFICIAL USE ONLY

EnPOSURS CPERATIONS

To Be Review=d 3/23/61 Janudry 23, 1661
PLANT 1
Operation ¥ HAC Status
Riffling ore in Paimrseon -
Blending Hoom 3.3 fequest for Production Engineering
Hashing sample drums ﬁ‘5 Sevvices o be submitted for re-
Weighing raject drunms 1.5 designing ventilation facilities
Seooping ore from Grom and vhere needed.
s Dplacing into Pztterson Blender 10,0
PLANT 2
Dupping ore iHot Side) 10.0 ore Handling CF is being prepered
Durmping ore {Cold Side) 6.7 and is to be submitted in the near-
-Loading erop ends ag future. Al four of these
Metal Dissolver 8.0 cperztlcns should be either
Exptying Hoffman vacuum eliminated or improved with this
;. . cleaner 5.0 CP.
2. * PIANT 3 -
} ,. Operator changing sample jars 5.5 Tdea Letier is being written by

Operator raising chube from Ifull
hopper,. esc. and discomecting
L ]

Production Engipeering to enclose
and ventilate this operation.

. £.5 el
Operator remeving 1id from
. empty hopper zn6 conpecting
it up. 8.5
~ PLANT & ’
« Dumping redlend UF; 5.9 Dropped from 8.2 = MAC., Other
A minor revisions have sipec beem
made. 5&S 1ill again re-evaluate
X early in 1961, C
- PLANT 5 -
s pdjusting weieghts at the ) .
Tegigue erib 3.0 ppresd That respiratory protection
: ig most practiczi mefhoc for cone~
° troliinz ezposures at this
! operzFion.
~Jolter ocperciion 1.0 Fothing in progress Lo izprove.
Deiidding furnzce pots 10.0 e Letver for Tevision 6 Dresi-
ous station shouid Ilmprove.
oparz=ting Srealout shaiicn 5.5 jdea Letter for revision to bresk-

e W

BEST COPY AVAILABLE

- © OFFICIAL USE ONLYJ

cut station

shouid. improve.

2637801




z:gh® A19 Tuat Exoopure Operations continuea

jage 2

~aBUETY =3, -JOL

Status - e

Operation X MAC-.
foatiing pots into breakout
station. - L2
Rough clieaning derbies 5.5
Scaling derpies 25.0
Velghing and pariring derbies 1.0
Sleaning mold tank and setting
in new mold and placing molid
cup. 12.0
Removing molds Irom separatlo
pooth . 42,0
Cleaning molds with steel wool 11’2.0
. Painting molds with MgO .0
Hemoving drum Ifrom burnout
canaing station 10.0
"Feptying Hoffman umits - :
. "a% Avea . . i7.0.
Epptying Eoffmzn unlis -
"B Ares s2.0
Crucible break-up ares £.8
Cleaning Rockwell furnaces 19,0
Removing crucible lids from
burnout enclosure and placing
into ventllated Grum 465.0
Dumping 6versize iiner
material =% East brezkont
Trzkeshift® dimping station 3.5
BEST COPY AVAILABLE

Idea Letter for revision o breakoud
station should imporve.

Idea Letter for Trevision o breairont
station should improve east station.
nowever, nothing is in progress Lo
inproving the west siavicn which is
pericdically used. 3efore complstely
satisfactory air dust levels can be
realized, however, anobher method
of derby cleaning and scaling must
be found, . .

Respirator appears To be the beat
answer at this time alithough a
permanent soiution is highly
desirable. -

¢P=59-45 shouid improve this
operation. Testing 13 now underway
in an atvempt to develop design
criteris for spray comting ¥gl.

Sketches and Job order have heen
campleted snd approved by this
cometttee for the redesign of the
mold reconditicning table.
inelude the use of the S1y deat-
collector on loan from Plant 8 as
ventilation and dust collection,

C?-60—31 should greatly izprove this
operstion,

-¥CH-hes been conbtacted with no .
suceess. - Ib.appears as. though we. .
will have to start from scratch on
this project again,

Should be improved by CP-60-31.

Respirator api:@rs to be the most
practical anawer.

cp-60-31 should iwprove, or if at
all possible should eliminate this
operation.

Xothlng in progress Lo improve.

3110875

This will |
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Hizh Air Dust
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Exposure Operaticns Continued

Page 3

JADUATY £3, <301

PLANT 6
Gag shear operation

Hedart straightener
operabion :

Shoving Tods Gown rollers
<o gcal‘ea .

Loading rods intc tote pans
Stamping rods

Drumming crop ends
PLANT &

Removing and 1lidding drum
from Rotex

Feeding box furnace

Removing and 1idding Grum
from muffle furnace

femoving and 1idding érum
from UAP furnace

Irumming UAP cake

Twmping MgFs into leach tank

Feedling muffie furnace

BEST COPY AVAILABLE

-~

£ MAC

“Status

15.0
€.6
3.8

2.0

13.0

4.3

6.0
4.9

1z.0
22.0
18.0

1.7

£.5

Yentilstion now being designed by
Eogineering.

¥othing further in progrsss to
inprove. - The transfer point is
pow being ventilated..

Nothing i» progress tg improve.

ixothing in pregress to improve.
Spray quenching tests by Pechnleal
DAivisiopn unsuccessful, More tests
are planned.

Kothing in progress to improve.

. New op reconditioned drums would

reduoe still furthex,

from 88 x MAC largely by
more operator cére. CP-59-57 -
should iwprove still mors.

Appreciably reduced in new drumning
station, but high level cleaning
cray was working at the time these

- sampies were-taken-and.undoubtedly

effected the results,

Dropped from 43 x MAC largely by
more oparator care. Engineering
Project B-78 (UAP Furnace Orf-Gas
Revision) is awaiting electrostatic
precipitator vest before further
work is done on if,

Ravisiona to ventilation resulied
in 2 drop from 21. X MAC. Will be
dropped from 1list.

Appreeizbly reduced, bub impossible
to tell 3just how much &S high level
cleaning effected samples.

3110876




R L A -

.° uign AS® Dust Tiposure Operations Continued Tage &

'.' © TPnnaETy R8s Ll90%

‘{ﬁ‘{%&%ﬁf' T e RN ¢ !&:!LG'-':‘ status -_:_—*_32 A
Removing and lidding drum - Dropped from 16 x MAG. Should be
Zrom box furnace : 12,0 eliminated with completion of
03'59'57- N
_ Removing and 1idding drum Up from 12 x MAC., Should be
. % from oxidation furnace gk.0 eliminated with completion of
\‘ ) - : ) GP“S;'S?-
Feedlng oxidation furmace 6.3 Op from 5 x MAC, Should be
Tt T . - aliminated with completion of
- .- . 09'59-57 L] -
Feeding robary kiln Ifrom Dropped from 16 x MAC. CP-60-52

Teed tray % 3 for new feed traye has been

. complated, but pot being used for
Xeeping dry feed wet as had been
originally plamned. Adr dust
problem will remailn under pressnt
operat: conditions. Engineering
Project 8-69 will still need $0 be
completed so provide morse and
petter vertilation., Thie project
18 being held up awaibing

‘ . S g ' eliectrostatic precipitator.test, !
Removing and 11dding drum 3.0 Propped from 6,7 x MAG. Engineering
from rotary kiln Project 8-69 - almo awaiting !
TR precipitator test.

Feeding oil centrifuge ik, 0 Non-routine operstion. Nothing iv
. - progress to improve. !
Washing out drums’ 6.0 - - Ton-routine operation, Nothing in
< . progress {o improve.
Raking material in box Dropped from 16 x MAC. Should be
-- - furnace - 6.0. eiiminated with complstion of
- Cp-55-57.
Dumping to silo 8.5 Nothing in progress to lmprove.
|’ Changing drums at outside . *  Yew drurming station has been
crusher 6.5 installed., Health & Safety will
. re-evaluats.
PLANT ©
Delidding furnsce DObE -9 Dropped from 17 x MAC as a resull
of- CP-59-£8. ¥iii bz dropped from
- list. ’

BEST COPY AVAILABLE 3110877
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High Air Dust Frpogure Uperstions Coutinuved

Page 5

SATOETY £3, 1004

Operation X mac
-Charging UFY 13.0
Bottom retuction charging |
operation g

Lowering "spent® crucible into
buracut and recoving 1t. 3.0

Installing nex molid and

BEST COPY AVAILABLE

bottom tank sectlon B
Unloading centrifugal dryer and
loading wagnetic ssparator o2
Transporting botiom moid tank
gectlion to seperzeion booth .8
Hand cleaning furnace pots 3.0
Breaking brick znd mortar

- from Remelt furnace coil 356.0
Shoveling brick and mortar - -
\ from Remelt furnzce coil 953,0
Enoekdng off and stamping

sample 24.0
Capping charged furnace pob 5.5
Separating mold fzow ingob 3,2
DEVELOFMENT MACHINE SHOP

Operating Bullard lathe -3

status
¥othing in prograss {c ilmprove.

Nothing ip progress to lmprove.

Hothing In progress to lmprove.

nropped from 3.0 X MAC. Will be
dropped from list,
Dropped from 8.2 x MAC. Will be

dropped from list.

Dropped from 3.0 x MAC. Will ke
dropped from list.

Nothing in progress to improve.
Rothing in progress to improve.

Nothing- in pregress-$o- dmprovq.

Design for ventilating this station
somplete, and is to be ingtalled
with Plant 9 major expansion.

.7 X MAC in 1959 - Nothing

'm:mgresrto “Amproves- - -

Jp from 2.4 = MAC in 1059 - Entire
ssparztion to be remodelled in
RPR and I&E Revizious.

Dropped frow 23. X MAC ag 2 result
of pinor enclosure modificatione,
W2ll be dropped from iist.

3110878






