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To:

Mr. L. B. Emlet Plant: CRGIP
Building K~1001
ding Date: Jue 3, 1957
Copies To:  yp, X, W, Bahler Subject: Aty Pollution Program

¥r. H. G. Jordan
viir. D. H. L@
Mr. R. W. Levin
Pile - HoRC

The sttachsd interim report, prepared by Dr. Jd. S. Lyon and our
Industrial Eygiene staffl, usuppliedwimthetm:n@ﬁofmmg
mabrmtdoweffommmmgmmnmmpom-
tmmmmmmws. Lack of universslly
acceptable standards, rarthods, and undsystandings of the effects
of fluorine and fluorides, particularly with respect to vegetation
w,mm&wymummm. Further, this
mpoﬂéhumtimludemmcmﬂvbemgconected
vhiehmhmaaiglﬂicmtefreetonmpm

Aaywm&ubte&yrmmber,themnm;mblmm’mi@mntm
wmgaamdmtmmmmmwﬂnstMﬂmMm-
Wmmmmmmmmmm
:mdwwm,limm,ormmm,asam-
mltdmibhmtomﬁonwmwam. This
mmwmwmmwwmm
« significance. It was also agyeed that, in order 4o simplify the
pmbm,mwmm&mmedwmﬁammtmrbpmm
mmmmwmwmpmu,mm
wmmumwwmmmw.

mmmwmmmwwwmm-

: Itmmmmwmmsmmmmmmmums
- our hopes or desires. M,mmsmmmmm

Union Carbide Nuclear Company, Osk Ridge
Gaseous Diffusion Plant, Operating Contractor
for the U.S. Atomic Energy Commission.

WCX-163 (8-55) This form for Tnter-Company Correspondence only
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specific areas. Saoue examples are!

1. Ithasbwnclear]yestablishedthat,tothebestof
mlwmd@,wplmeammtbeinghamdby
fluorine.

2, We have compiled good estimates of amounts of signifl-
cantplantefﬂuen’baandtheamn'cesfmm&they
are being released.

3. Themhasbeenamjorm&mﬁonintheammof
fluorine released at ORGIP and Paducah. {See page 10
of the attached report)

L, aupemmlmrkmamthmmmetoa
better imderstanding of the problems associated with
themleaseofﬂmﬁmtothemmamandofme

andmaarehefforbsmdmultsofoﬂ;er
mmi@wdmtimmmtmmrﬁ.nginthia
relatively new fisld.
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Union Carbide Nuclear Company, Osk Ridge
Gaseous Diffusion Plant, Opcmtmg Contractor
for the U.S. Atomic Energy Commission.




INTROUUCTION

The possitility of air pollution from ORGDP affluemts in concentrations
toxic %o vegetation becmme of more >ronounced general intersst followving the
observation in late 1955 of axteniivs maridng of follage sast of the X-1037
Bwllding. Prier to this ‘ime, air pollution work a8 vush, had at both Paduosh
and ORGDP, been oconfined to apecific acute problems and the great bulk of tha
orgamised air-survey program had been directed toward reasuring air contaminmats
in work locations. PFollowing this oblomtioix, rather extensive surveys by TVA
forestars,] outlined further sress of vegelation markisg and some ereas of actual
damage. It was their impression that, with the sxoeption of the trees ssst of
£-1037, most of ths actual damage was due to deliberately uoed exfoliants along
power lines and rights of wayf with some damage dus %0 a tip moth infestation.
The markings, they felt, were probably from plant offinents with hydrogea M
sonsidered to be the most likely offender. The damage esst of I-1037, invies
of the later roginntion of foliage, was attributed %o an acute, nassive relsase
rether than s chromic state of air contamination. 34milar obssrvations wers mads
at the Paducah plamt whare the problem vas ziven grester urgensy by their lecatiom
in the midst of privately owmed land, including grasing lamd, and by the grester
megritude of their flmoride off1nemts.

THE PROBLEM

It was decided at both 1-;\- um., sinoe air pollution studies on s rowtine
basis vere MGM they sbeuld be brosdensd to include all plant M o!
woxicological sigaificmmce. Looordingly, after multipls conferences, visitas to

and by “experts® and extensive litersture searching, the two plants reached am '

agresment on the problem involved and ithe approschss to be wsed.
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The oroblem vas fell io neve two main componenta: (1) the sossivility .
of amployes injury and (?) vegetation damage and its concomitant oroclem of
injury ‘o grasing animais. The {irst comvonent nas alrsady besn settlsd. In
the opirmion of the wo wedical dirsctors, voliuminous negativs urinary Jdata i‘:u
been established at bYoth piants that employves are not Ceing «xvosed Lo cone
laminants in conceatrations of any humwn toxdcolicgiocal significancs. This is
further substantiated by some in-plant snvironmental surveya 2f {Zuorine con=
centrations in the at&oaphora.é The vegetation componemt is 2 com.)ax ona and
an approach %0 it made it sesirable, in view »f the differences :n oAdAmdion of
“saparts”™ and the acknowledged ignorance of the sffacts of fivorine itself on
vegotation, to make two assumptions: (1) that the koyce Thompson inatxtutJ’ 3
ominions on {luorids vegetation ;atnniogy are the most acgurate anc their in~
veatigative techniques and equipment the most reliables and (2) that [ luoride .
levels in which fluorine is one comocnent nave the same sizmficance as fl‘wride.
leveis <¢hich 40 mot contain f].uorine.9 If tnis latvter assmotiosg is corroct
mad nd.thnr plant believea it to Le entirely true, (% wouli foliow I{rom -oyce
Thompson studies that findinge of avove 2 ppb of fluoride Lo &ir :ndi sate s
aasard %o sensitive vegetation, while concuntratione telow trds ars sjrotably

safoe.”

PROALSKED PROGRAM

An sxploratory tyve of monitoring . royras will ne utilizaq, .nitialily at
leest, 28 the n08t economical methou 5! Ivaiuating Lhe over=ail air wllution
groblem. [t will be r:eqignea arimarily; 1o jetsct atrosoheric luorides, sulfur
dioxide, anc boroun as Jdescribed in the feli.aioe sarsarephs.  'w atlluence of

dtner possible pollutanis, chlorine and yuarocarton comeustios: 2roqucty, wWill .
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e dstermined 4«5 2 sz2condary cart ¢f toe nregraz. for legal purposas oaly,
a comuotiia of wnose smaoiez aken tor flucsrides will be anaiysed for ursamium.

Two sam:lercs %.11l bs zmplicyvd near the perimster fence for the collestion
of stmospneric {luoriuzs., Thay will collect saift lsngth sampless on a con~
sinwous basis and thoir wositions will be changed onco 32 day. Moving sround
the »lant, they will Ccmyletl’ %« circait of the _lant in appraxintolyv 8 days.
Additional samnlas may Le takun where sample results indiocate lhe need.
faducan #will alac utilize an exploratory nattern of air sampling -lus vegeta~
tion saspling of surrounding private land.

Sulfuar doxide in %he atimosphere will be collected in an automatie ime
pinger, already availatls in the works I‘t:.ox'at.ox'y,l'6 in ons location omly -
near the guard tower, %-1)17=5-5, southsast of £-1400 initially, This is the
noet likely site for hsavy concentrations of sulfur dioxide and is near the
point ‘of aaximum vegstative marking which might be attributed to it. Paducal
will await UROGDP developmental work on sulfur dioxide analysis befors entering
this Jhno‘ of the orogram.

S0il sasples for voron will be repeated sast of K-1037 after a few weeks
of dry veather have sliminated the lsaching out problem. Boron is unique te

wne (GHGDP melting operaiion.

-

The samples taken for fluorides will be checked for their shloride centent,
and, if significant, a more specific method for atmospheric cnlorides will be

deve ioped.
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Although nhe “agic avoiasch w01l ve the same Uy otk slaots, Llhare will le
csrtain variations orowcht suout vy i.Sforances such as roximity 10 orivitely
ranea tznd, S7oes and juantitiee i - lant 2Iflueats, wma he need Z5r research
anc avelsoment in samcling, analyticas and evaluation seohrnigues. Factucah,
for instanca, wecause of its lucation, finds i necessary now ¢ do vevetation
sampling on crazing land, whils “aGDP can afford Loe time o air sWVAS to
Jeterzine the need for such cemoiing. To crevemt uwglicat.on, asrtain cevelepe-
ment .roolems nave vaen diviisd Tetween tue vlants, W€ith faducanh asaking to
a8tabli8h & correlation between air conceniratvions of fluorids arfluent to
plant Jsmago and UKCDP iryimg o fina s metaod of 20curately amalyzing sulfwr
#0x31 i concontrations in the rrssence of interfering agents.

It is . lannea that if air sam>ling results at CRODP indicate s possible .
nasard to wivate farm land, the sampling program will be extended. Iikevwise,
if srelisminary studiss of fluoride fell~out in OKGDP varking lots indicate a

vorantial auto paint affect, [urther work may Se desirable.

sl LIMITS

Data ¥ill “e interpreted in relation to the most authoritative taresholid
Lxita sotadi.able, since nationaily resognizsd limits have not yet Seen ostab-
Wdsned £ vagetation Wx1c010@'.22’27’28 Bayce Thompson velues will be recog-
azed for fluorices. Threshold limits that will Le initially usea [or this
sty o llows

Sulfur .ioxids

TV4 acospts the threshold value of 0.5 pma sulfur Hoxide for

30 minutes. That is, a 30-minute exposure at a lavel of 0.5 ppm

causes sarking on ssneitive plants.
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Chlorine

Injury cccurs Lo beans anc rauwish’iua J.> nour it 1.3 pom, to

roses .n J.5 tour at l., jpm, .9 wuckvhsat in one nour at J.46

ppm, and te peach’ in 3 hours =t J..8 ppm.
Rydrogen Flueride

Pine (ponderosas} young nsedlss sii.ntly injured after .

days fumigation with 5 s5po Ir lass. soyce Thomoson Institute
28

and State Coll-ye, ashington, atreec on this. = Pine ! wne

derosa, old neecles) requirod mnrs than 12 ppd as reirtea by

State Lollags, auhingtou.zs ahite ~ine is in tns same s3us- -

coptimiiw =138 a8 old needles c¢f sondarocss pine.

Boron
.)_ Excess of 3.5 - 5.0 pom iroe toron’? 1s toxic t most 2lants.
Dre. %. L. Parks of the Agronsay Dspartment, !niversity -f T e

Tennessee, states thai LO tc -0 pounds of boron/acre i8 ree~ -
ommencs. as fertilizar for alialfa in the state of Teronsossus,
A8 high as 130 poanuz/acre have Loen used wiShout injuricus

effects. o .y

Jrandum

No vegetation toxicity kunown. tuman %40 - J.U5 m/cuM.

CURHENT STATUS

The followin:, table presents some isva o7 ire com- .rat. v a0fivent proslem

‘, at the *wo planta:
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Material imount JGLe Amount i'aducah

Fluorides (Gaseous)

x5 :ifur Tioxide «,7,255 pounds/month rom 4y, 000 pounis/month to
1,068,300 pounda/month

sorsn 100 pounds/month None

tavle I in the aspenaix oresents detaliled {nformaticn on ZHGD? etfluents
insofar as these are known. [ these effluents, sulfur dio:v:;de‘ {possiviy ithe
iscal ower house ami 3team oslant, a2nd ucssitly from the Kingston stesm lant),
fluorides, cnlorine, and ‘ooron26 are con-
siusred to be possitly signilicant from a vegetation marking standpoint. Ura-
mMun is considered to have only legal significance. Materials listed in the .
table but not covered in the proposed jrogras are considered to be quantita-
tively or inherently of no toxicr ..ogical si mficance.

Map I in the appendix shows the areas of veretation marking and areas of
damage near the end of ths 1956 growing season. The trees esast of ¢-1037,
which precipitated this study, had almost completely recovered by the end of
1956 Sut are now beginning to show .aridngs aJain.

One sampler based on the Hoyce Thompson Jdesign has baen constructod at

ORGD? and i3 now being field tesbad.l‘s
A turbidimetric method measuring sulfur dioxde concentrations is veing -

dsveloped to circumvent interference 1rom oxidants and acid Jasos wnich have

made the usual messuring technijues uaeless.n

#These figures do not take into consideration the sulfur dioxide from Chawnee

and Kingston Lteam Plants. : .__.-; .
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SUMPARE AND JCRCLUSIGHS

vne most charitabls staLament that can be nads soout the present 5 watus
of zir polilution cvaiuaiion a3 2 science is that it is 1n its infsney} in
fact, it is 8till almost a fetus. Detectlon and smalytical lecnmiques for
RANY ;on\;ni.nmu are svill in vhe developmental stags snd tireshold limits
for a tressndous musber of matsrials simply have not veen astablishad; vbes's
Lney nave, Lhey vary, depending on the duration of exposure and the type of
reg8tatlon Deing exposed. 1t seems in gemersi, nowever, Lhat threshold 1imits
for slants are lower than for Mmuasn exposurej gertainly this is trus for %he
fluorides. This vest field of ignorance does not cenota a hopelsss situation
Jut it dues puint up the neoesaity for s careful, comssrvativs spproach and
ror correlating air concentraticns of specific contsminancs with visual obe
servatioa of vegetation sfiocts during the LIowing season.

with regard to specific problams, it is felt that suffisient urimsry and
clinical aata exist at (RGDP and at Pacucah 0 positively rale out any injury
to .liant yersounel from sir contamination. The picture on vagetation imjury

1z, unfortunately, not as clean cut altnough scae gensraiizations coeam sufe.

/
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At CHCDP the situation ls laes sarious toth from the standpoint of slamt loe-
savian and iantisy of plant 2 fF1n -ts thar at "agucah, Vegetation injury
at 2G%° fs waliaved, hy orssumiably ~ommetent forestera,l to be minimal and
to -. proverly zlassified as vegetation marking rather than actual Gamage.
It is -elieved that if GRGDP is damaging vegetatlion, the offending ma-
terial will be found t,o' be either fluorides, sulfur dioxide, boron, chlorides,
or a combination of these. Common prin-
ciples ~f aprroach to the problem nave teen reached with Paducah and agreement
roached that s 1imited, exploratory tyoce of ssmpling, combiped with visual
observation of vegetation, will ultimately provide an answer o the vegetatdon

problaa, thouzh not in the immediate future.

There 1s some evidence, not conclusive at all, that there may be a fluoride
oorrosion problem with automobiles in ORGDP parking lots. This probably deserves

further investigation.

#S0e appendix for further details.
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APPERDIX A

Samoling and Analytical Methods

Analytical nethous now in common use ab URGD? and the Paducah -lant will
be used as much 38 possible. Where differences tetween the analyticsl nmetnous
used at the two olants do exist, these will ve carefully scrutinized and, if
nucessary reconciled. Yhere special methods are necessary anc no xisting
ASTM, etc., methods are available, some will be developed to fit the needs of
botf: plante.

Air pollution smmsles for fluorides will oe collected in the Sojyce Thompson
Institute mpingarT of 500 mi capacity in 200 ml of a Q.5 per cent solution of
sodium hydrocdide in diztilled water. A small aliquot of each 8~hour sammple will
be withdrawn before Lhe sampls is proceesed for fluorides. The fluorides will
be atfaam distilled from the collectors in the manner described Dy the Boyce
Thompson Imt.ituta.7 The aliquots f{rom each of the three J-hour <amples per
location will be composited and one urardum .stermination sar zampls location
per 2L hours will be maiis.

Costs will be difficult to .valuate until some field work is actually done
and some intelligent evaluation of the magnituae of the proclem can L2 made. It
smould be poesible to start, however, vith an expenditure of 32,020 for sampling

equipment and 34,500 for Iabor.
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 TO ATMOSPHERIC FLUORIDES
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APPENDIZ O

TABLE I

SURVEY OF ATMUSPHERIC EFFLUENT CF THE OGRHGDP - Aoril 1J, 1557

INTERIM HE-OST

Building Type Operation Contaminant Amount of Contaminant Zmittod/Month Jal. as ?2
ixcept -here Tndicated
1957 1954
K-31 Cold Trapping 5,m,w6 102 1bs. 102 ius.
K-33 Cold Trapping ¥y, ¥, UFS 516 1lbs. 516 1bas.
K=33 K~33 Cooling “water Croh 2,380 1bs. Not using Cr0)
K=302«5 Purge & Product Wy, Fy 1 1b, 11,
K=31l-1a Side "urge F2
K=312-1 31de Purge F,
X )_12-3 Top Purge F,
K=l;02-8 Cold Trapping Fp, WF, UF, 5.L 1lbs. 11 lus.
K=i13 Cold Trapping & F,, HF, UP6 Sel 1bs. 11 1be.
Side Withdrawals
k=631 Tails sithdrawal 0?6 A release agprox. A release KPProx.
onca/yr. SNCuy/ ;T e ’
K=633 Test Loops F, 18 1bs. 13 1:s.
K=T01 Power House 50,, 7, 30, reioased in 1.8./ s reieasaed in lbs./
F1$ Ash mo> during 17:¢ are mos uring 1954 are

ag follows: Jan.,
5,016,203 Jeb.,

136, Uiz Har., .1,3003
Apl‘., 3.\); }m, J.J!
June, JeJj July, J.3;
Aug., J2.9; “e t., J2.0;
Octae, 20,5305 Novae,
2,771,150; ec.,
2,345,390,

as fclo

w8 e

5,320, 413 Feb.,
?’7"‘2'\),1))3 Ha!‘.’

~ aan

/_"\,JJ'_,'}:’Oi Adr.,
553,000; “ay, 368,0003

June,
5,LJJ;
- ;'?pt‘ s

12,0005 July,
ailzayg J..);

1,120,400 YoV,

~

! N e AR
ilgddl g v
vaiues

7. %

1 T
e .7'.‘LL, JU-);

R
-Jec.,
Y b4

Je These

wilil lnerease
by 20s cer year for

ang =0,

Jm.’

%

\rl
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£V IHART OF Tl CkGDP - April 1J, 1957

Contaniinant

amomt of Contaminant .mitiaa’ ‘ronth Cal. as 52
sxcept - here Inaicated

1957

1954

Kt

K=120L-L

K=1 Ou=1

X«1337
¥=1131«

K-1131e

Xx-1131

JE. . Laer ilandt

TR, 4ot lant

T, Pilot rlant

Cola Tyapping

Feed Hanufacturing

{ isanup heactor

F. Cells
Cgmb'-.tiomd

Converter
Conditioning

Decontanination

noron

Fpy F

HF, F,

l’&» C]IB,

celease of 1/? 1b.
apurox. 3 bimss
yeariy.

4.5 its./month
Trace ;uantities of

C1F, released 3
timée/mo.

100 lbs./mo.

50 lbs. UFé/no.
100 Ins. F /ko.;
70 lbs. HF/mo.

h07 lbs. Fz/m.

3,620 los. HF/mo.

10 1bs. C1F./mo.,

30 los. Fz/go.

U!6 releases possibls
on“occasions.

#There has been a reduction in effluent since 195k.

1/2 b, 3 times/yr.
L5 1bs./momth

Trace ClFB 3 times/mo.

10 lbs./mo.

62 lba. ur /mo

250 lbs. ¥, and 1,250
1ba. HF digc
stack/mo.

Not in operation.

3,620 ibs. HF/mo.
13 1lbe. Cl!‘3/mo.,,;h0
1bs. leno.

UF6 releases posaible
on-occasions.




S0, released in lbs./
@o0. Juring 1956 are
18 follows: Jan.,
152,4603 Febe., 47,5503
Mar. Bh,lal} Aﬂ'o,
702; July, 20.03 Aug.,
0.0; Sept., 1li,1L7;
ete, 21,3373 Nov.,
bh,lSé; D.CO; 211,319.

SUSTEY UF ATMOS S RIC OUTLULNT X TL LS - Apeal Lol 1957
‘wulilding M3 eration Contamirant \mouns ol Jontamiamm cdttovidenth Cal. as ¥,
ixsen® wiers Tadlzatad =
_257 1954
X-1413 X filov Jlant 28 b8, Uy Moy 960 20 ibs. UTg/mo., 960
BS. A:‘z/::ho’ lban ".:2//"00
£=1520 Nitric Adld Jpray S34 los./mo. as fHOq Nitric icid Hooth was
sooth " soersting in K-1303.
333 irs./mo. as HNG}.
awli 29 furnace - and 20 1b8./mo. 20 los./mo.
Convarter F,
Coniitioning
K-1,23 Nickel iiscovary Traoe possibla, Not in operation.
EK=-1420 Oxide 159 lts./mo. Jparatiag in ¥-1301
Fluorination uo lbs./mo. Cal. as !'HOB.
E-1.20 Jrum Sryer 150 1lbs./mo. as H!GO3 Not in oporation. .
Caleinsr
Kellel Incineration Possible Traces of Operating in X-1410,
. b [
00, F, and Wh possible traces of 0y,
?2, and Urha
K=1501 Steam Plant 30, released in ibs./mo.

dufing 1954 are as
followst Jan., 235,500;
Feb., 59,2003 Mar.,
191,2005 Apr., 5kL,000;
May, 90,00C; June, 300;
Jm, J.03 Auge, 3.0’
Sept., J.Uj Octe, 0.0
Rov., 133,600; Jec.,
332, L0,

/5
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