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Bm“ [DENT [ét‘EEI'ING ON PROBLEMS OF FLUORINE EFFLUENTS __. E.3 =
- 36 SN 2L B 302

June 1k, 1956

Present: Chemical Division - E. C. Bollinger and B. H. Thompson; Production Division -
J. A, Parsons; Safety and Protection Division - H. F, Henry; Technical
Division - J. C. Barton, S. H. Smiley, and P. R. Vanstrum

The subject meeting was held to discuss information which had been obtained subsequent
to observations made in the Company-Union Safety Meeting of April 12, 1956, concerning

apparent damage to pine trees just outside the plant perimeter fence and roughly east
of the plant.

Attached are copies of the pertinent information rather hurriedly obtained and assembled
by H. F, Henry and S. H. Smiley and reviewed at the meeting; it was particularly noted
that apparently the average fluoride concentration in plant air had neared or exceeded
the nationally recommended maximum allowable concentrations for fluorine and fluorides
for the past 5 months. Attachment I gives information concerning present plant con-
ditions as well as some general data on the effects of fluorine.

Tt was agreed by those present that the release of fluorine and hydrogen fluoride did
present a plant problem which should be corrected insofar as possible. A review of
the locations (see Attachment II) from which significant quantities of these materials
are currently released into the air indicated that, currently, about 80%~90% of that
released comes from K-311-1, and that significant quantities are otherwise released
primarily at K-1131 (including the HF Tank Farm), at K-1420, and during the in-place
conditioning of cascade equipment.

Tt was noted that steps are already underway to control the release at K-311-1, Mr.
Thompson agreed to investigate control measures for the K-1131 and K-1420 effluents,
and Mr. Parsons agreed to see what could be done about controlling the release during
in-place equipment conditioning. For this latter case, the possibility of using
smaller quantities of fluorine with a consequent longer conditioning time or building
a portable scrubber were briefly mentioned.

Since the air samples and vegetation samples noted (see Attachment I) had been ob-
tained to determine if there were fluorine or fluoride concentrations of concern, Mr.
Barton agreed to obtain more definitive vegetation samples, primarily to determine
if the year of damage could be determined, and if such damage had.been essentially
constant over the past few years or could be attributed primarily to releases during
any one year. The data thus obtained would be considered basic, and annual rechecks
would be made to determine if the effluent controls planned were effective,
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T. tawxic Technicar aformaticon

-

_ 1. Zffects of Fluorins* on Vagetation
1
a, In laboratory type tests™ where various piants were Prepeavedly? sxposed
to HF for 3-hour pericds daily,

1) Many deciducus plants, including commen vegetables, srowed injury st
levels of 1000 ppo or leas,

2) Some plants, such 28 gladiolus, peach, and white nins, wers injured.
h]

<
in concentrationz of 10=-1C0 ppb.

be In semi-laboratory tests @lswhsrez‘, it was found that youngsr plants
are injured worse than are older cnes and, -

1) Young peach trees were camaged when exposed L0 200--300 ppo HF on 2
days for a total time of only £ hours; older tress wsre also demaged
but requirsd axposures Ior 5 days. L

2) Norway Spruce tress showed Injury after sxposures to 150-300 ppbﬁ?
on 2 days for a total of & hours. it

c. In contimous medimm term exposures to HF” under field conditions, 7

1) Five year cld Ponderosa Pine irees wers injured when sxposed Zow 18
days to HF in average concentratlons of 0,5 ppb, and zhe extent &f
damage increased as the average HF concemtratiom increased; the

maximpmn concentration encoumtered was about 2,5 ppb ¥,

2) Gladiolus plants showed similer offects at the sams concentrations,
but only a slight increase in injury with incresased H¥ concegtmticm,

d. As a result of continuous emissica of HF Ifrom industrial pla %2, a nRigh
fraction of the: Ponderces.Pine trees were killed in a 3 squars-ails sres
and others injured in a 50 sguare-mile area®; the overall average
concentration of KF in the ®hilledR area was probably of the order of e
1-5 ppb HF, and the exposures-at this level occurred over a psriod of '
about 5 years, These comcentrations.are probsbly not the Binings ORes
to produce these effecus with contimouns exposurs since it was noted that
meteroiogical conditicns were such thatu there was vary little axposure:
during the time of major leaf growth, the mosy vuinerable time ror injury.

F The word fluorine will be used o iLadicat® coth Iiuorine and hydrogen fiuordds,
1 ¥sCabe, Louis, AIR PCLLUTION, J.S. Techmical Conferemcs eon dir Poiluticm, Chapier 9,
The Effsct of Fluorine on Plants es Detsrmined by Sojil Mhtrition and Fowiggticm =
Sturiiss, Daines, RwWbert ., b.aia B
McCebe, Louis, AIR POLLUTION, U.3, Techmical Confersnce om alr Pollutisem, Chapter 10,
Sems iffacts of Fluorins Pumes on Jagetation, Criffin, 3. W. and Bayics, Bs. Bo
AGRIGULTURAL AND PO0D CABLISTRX, Jele b, Ho. 1, January 1956, Relatdicus: N
dtmospheric H&ride Levels and Inimry Imdexes on Glagiolus and Ponsercss Plme.
Adams, Jongid F., Itoal.
5, TNDUSTRIAL AND BNGINVERTNG CHEMISTRY, Tol. 4k, No. &, June 1952, itmsspherd
Pelluticn in the Pondeross Pins Siisnt Ares, adama, JDopeld F., wioeos
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n

\ad

st




>
v

z:rz::mcs

: Tlacridss Ain

gxpoeuTe Bo ALT soatamin-
ia

nzedlice,

1, Aifseds unon pins wrees arz noticeable ia lscations adjacent te ths plaxt,
Srimarily o an oRst-vortheast o 24-geticn; damags ranges Irom silght Lo
severe with some troes 8ing ap pparently astually d1lmda

2. Turing whe first 5 menibs 39554, the zverags {lworia concentration in the
‘enaral air at the BODF, =3 d.@asx«,“ﬂ L¥ roReine Spot IJAED iz 3_., 553 teen la7
Tom, with only the pOWsriocuss srea showing in averags conceniraiion below

1 prm. Hore Getaiisd m-w"m ¢ion 48 zivem in Tadlie I,

LY

2o 'Q@cerr‘ de:,r-long 38mp183 TaKen near Lns plant },emmetsr fspce have shown

=rags sir comeanirations 28 high ss about 15 DpL; the data are given in
Lsm..:_a 1T, and ths aciu

4al Llocatisns concermed are shown o %8 23Te

50 Pine need'}.es L;umc*‘ec; a7 ths pointa indicatad om ths map nave shown the
HP concenirations civen in Tabls Z3is

X, Table IV 1lists the ilccations in the URGLP from wnich HF or F. i3 zore or
Less rautinsl‘; purged aiong with the s@ounts coacsrned; hese locations
Ar® snowWn on the BaDa

Ny

i

. Vo (LOOTTMAN, e ses ota, and otbs, C. Gl., Sarvey of the “ossible
ona Zabent of Fiupreeis Cattie on ssiccted Faoms in Sicunt wunt%,
=g T ’195

ot in
~a piversity of TanmSsses Agriculiural merment Stabzy

- ‘sDI‘
C . 3. 2Ledies, fauoresis in Jatile 2ad Shsep, ‘ne University of Tennesses
fpural Ggperiment Stavish, Thiietia No. o35, lovemser 1954, Tage Za
LIt ey ey
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Hagsuremerte indizate that 4hs sveorsge niant adr csﬂcantrat'

) SOMTRY L o oo TV b o S J e m — e s ;3

The (BCIP i3 actwally ~elessing sncugn luorins or nydarssen Iluoride to
A -~
4 N

22858 Camage t

Pt . PR 3. < ~— - > P T ey S

Zhe 247 comcentraticns inos iscazisna are sucn that, L% Torage crops were
o - Ty o o 3 @ TR Ny N

ceaind used, injury to Jorm andmeis migkt ocour.

sxeending the HAC f¢r rarscns, o7 is uangerqﬁ%AJ cio
LS <3

i5 5 pm= and fﬂr Fi 13 Le0 zpm; C.L prm ha® oeen Uscammended by the
iﬁdust ~ial Sygisne issccistion as the FAC Tor lusrine .

£3
Effertas be made Lo reducs tae IF and ”i ef{fluents :rrow the viant by factors

£ soout 10 or more; %his showld prevent lfurtner vegetaticn injary near the
piant a8 well as reduce pliant sir cscncemtralionsa

53]

Foutize sampling systems 5o szet up amd She rosulis Jollicwed,

2, A periodic z2ir sempling pregram be institwted; this could include day-.

long samples and izfoarmation cm melsorel oglca$ conditions.

sd\ra

be rine-tres-sampling bs sstablished; this could include certain areas where
seodlings would ba plamted annually until a grove with trees of various
ages would be awailable for checking to determine if damage is occurring
and if fluorins is comcentrating in the nsedles, Psach irees or same
forage crops might ajso he used for this purposs.
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SOUTINE IN-FLANT SSOT AlR SAIFIES ¢JAN - HAY, 1956)

IGCATION AVG, F

7o CONC. (pom) MAXIHU LEVEL {pom)
-3l - X-33 Area 1.56 5.6
£-27 Aroa 2.45 5.9
E=-25 Area 1.65 : Leb
idministration Area " 1.8k Se3
X-1L01 Area 2,24 3.6
Barrier Plant Area 1.7h 5.0
Power House | 0.57 | 1.0

TAELE 1T

TONG-TERM AIR STUDIES AT PLANT PERIMETER AHEAS (MAY, 1956)

1OCATION MAP CODE ‘?ppi.a)a 2 “O TIIRATIO;;L

~  Bast cof X-1100 A-1 lZ.h?l 2 3/4 Days
West aof K-31 A-2 1e0 2 1/2 Days
Southwae? of X-27 A-3 2.60 8 Hours
o zuse Area A=l 0.47 2 1/2 Days

o
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FTOOTENE CONTENT OF VEGETATICN NE/R PLANT DERIVETEL AFEAS AT, 1u56)
—\m—a&?—r 3T TAD k‘!;-,'rg m’ﬂ}\,{
e ) AR AvE ,VJIC \L}Esib‘}
Garsh of T-nilD ATsz To3 i 56.3 £6,8
Fagt of L1420 Ares F=2 3 2162 28.L
Tagy of T-1.00 Aves 73 2 330 340
Bast of X-1430 Fada i 136 136
lorthamean 2f =33 V=5 2 10,9 18.0
Torthoish of Power House T > 2.6 L2a8
TAELE ¥
PLANT TLUORIHE EZEAUST SYITZS
THET IQCATICON TYPE EXFAUST AVG, EFTLUENT
¥~-1131 Continucus F, - 5-10 1b/day [20% of tims)
¢ ® - 3-10 b/dav - ®, - 300 ppm/day
{azll-1 Contimicus Unknown
f=312-72 Continuous Thknowm
721302 Intarmittent F. - 5lb/day (Max. LI 1b/day)
s ’ -
qF - 1b/day (may releass 5 1lb/hr.)
K=iu02-8 Intermittent Unknown
L-113 Intermittent Inknown
K-502-5% Intermittent Unknown
£~502-2 Intermittent TNKnowWn
L=802-u Intermittent Unknown
K=-502-3 Intermittent Unknown -
X=-14173 Intermitient Thknown
~-1004-L 1ab. Intermittent F.o- O 06 1b/day vented through traps
afd #iluted - sxact effluent concsn-
tretion ungnown. b
=100L-A, 3, C, ¢nd D Intermittient Unknown
Y1700 Intermitzzant Urdrnown
K-ll:" Intermittent nknown
—; 2 Intermittent Inknown
{~100L~1 Pilot Plant Intermittent F. - 0.0€ ‘b/day
wIF, - Trice zmdunts {vented threuzh
- -
trags) ,
1 3 i R DY T T T T 4T
June 4.].&, 1.956 ot L e—
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NION CARBIDE NUCLEAR COMPANY = .
A Divison of Union Carbide and Carbon Corporation wal Gdiv gl PH 3.26

To: Mr. S. H. Smiley (2) Plant: Oak Ridge Gaseous Diffusion
Date: June 15, 1956

Copies To: Mr, C. R. Schmitt Subject: Preliminary Air Pollution Survey

The attached tabulation summarizes preliminary informatlon obtained from.
a recent survey of Oak Ridge Gaseous Diffusion Plant buildings that vent
gaseous or particulate contaminants to the atmosphere.

o fE ..)L)eb Kaes sk = fiwmed i comangrhm P58 =< | 3 e (£) &
- yluf |
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C. R. bchmitt
Engineering Development Dena.r‘bment

/mbc

WCX-163 (855 This form for Inter-Company Correspondence only




Building Type Operation

Amt. of Coutamipant

Reference

K-b2-8  Cold Trapping

K-b13 Cold Trapping
and Side With-

dravels

X-633 Test Loops

K-631 Tails Withdrawal

K-1302 Conditioning of

F2 Cells

K-1401 Copverter Con-

ditioning

| dvawed
100 fcfm. F.sat 10%
r2 once a ar.

Possible

o 1ot
100 scﬁt)r at 10%

F. once a ar.

P%ooible .

100 scfn. at 10% F,fo ~ b
once a month.
(Diluted to about
5% thru stack.)

A release occurs
approximately once
per year

Formelly comdition
ca. 16 ¥, cells per
month vhgch requires
1-1/2 hours/cell at
500 - 3500 amps.
Equivalent to 4.5
1bs. F,/cell for each
1.5 . This amount
of F. is discarded to stack;
hoveger , two blovers
15,000 cfm. each are
used to dilute F2
stack effluent.

Three stacks are

C]%3 employed for gas dis-

UFg

poss. charge. Furnace stands
17 and 19 supp ClF3

(10 1b./mo. av.) and

5 1b. F,/mo. to small
stack a.% K-1k0l1 with ,
jet dilution. Remaining
furnace stands vent F

to K-1302 stack or seZond
small stack at K-1401 de-
pending on load. All gas
very dilute after purging
and jetting operatious.
Av. F. used for condition-
ing/mb. = 30 lbs.* Con-
ditioning load variable.

R. H. Dyer

R. H. Dyer

R. H. Dyer

R. H. Dyer

W. C. Paris

R. G. Nicol and
C. M. Preston

# Assume average loss of
per month (highest load =

per converter; generally treat about

F,
Zonverters per momth).

converters

~F




Bailding

K-1420

K-1%20

K-1k20

X-1420

X-1420

X-1h21

Z-1420

X-1410

K-1100

m§ gEnticm Contaminant Amount of Contaminant

Reference

Nitric Acid NOQ, RO, Intermittent operation.

Spray Booth ngo Approx. seven 15-minute
periods/day or 2 hrs./
shift, booth a.mlgus ca.
150 ppm. HWO. in 6,000
£t.3 = rpsc§ (20 x 20°
x 20°) thrown to atmos.

Furnace Stand F
Converter Com-
ditioning ¥

vemted thru K-1302 stack.

Eg Recovery Room Hg Unable to estimate.
Xickel Recovery KiF Trace, possibly

Oxide Fluorina- F, Mgg. 20 kgs. UF./day
tion ‘ 80% F, utilization.
Ko this 7, is vemnted
to 1302 stack, But oot
alweys; 17 cfm. Kizney
pump used to dis
directly to atmos.

Incineration Soot Pouibi:‘1 some traces of
F, UF, , mostly dust
an 3oot n‘& burning of
oily rags, etc.

Druz Dryer Calciner %, Estamated at 5 1b. 3!03
RO, 0 max. per day to stack.
(Use 120 gal. 3N m3 to
make 15 kg. UO3/da.y

Decontamination F2 Intermittent operatioms,
uF seibl paximm of 1 lb. F,/mo.
6 P ¥ vented to atwosphere, UFg
_ possibly on occasion.

Parrier Plant Average of 5 lbs. dust/
Operation day discharged to gtmos.

amount of dust e

: ( t of & nﬁ

\\ /> variable, however,
Wa'/i";f(a I4 occasionally amount may
# ' ) ve considerably higher
mAC z0,00! ppr~ than average.

J.
Je

J..

R.

Je

L. Allen

Dykstra

Dykstra

Dykstra

Dykstra

E. Shelton

K. Rraszred

-



Building Type Operation Contaminant Amount of Contaminant Reference
K-1131 Cold Trapping UF6 Conc. approx. 200 ppm. UF6. L. Notherm,
Av. monthly losses range W. D. McCluen

from 35 to 50 1b. UFs/mo. (U. control)

r
H

X-1131 Feed manufacture Approx. 200 1lb. F, and
: 1000 1ib. HF d.isch%rged to
stack/mo. The amount of
HF may be higher than
1,000 lb./mo. on occasion.
depending on operation.
HF vent tank losses from
K-1132, 3, and b are in-
cluded in this estimate. L. Nothern

2)

K-1%13 EDD pilot plant No fluoride contamipants
are vented at present
time. Occasionally F,
may be vented thru stack
depending on type of pilot P. J. Marlino
plant operatious. R. M. Prench

K-1004-L UF; pilot plant UFg Occasional seal failure
occcurs approx. 2 or 3
times a year. These U?6
losses estimated at 1/2 Flonders and
1b. for éach failure. - OfBrien.

-~ K-1004-L UFg pilot plant F Barrier changes approx.
twice a month.

Flanders and
O'Brien

K-100k-L LIF6 pilot plant . Cl.'v’3 Trace quantities of ClF3
are vented thru traps.
C1lF, is extremely dilute.
Venting occurs approx. 3 Flanders and
times/mo. : O'Brien

X-302-5 Purge and Product U‘F6 ,F2 Trace quantites of UF, &
F, lost. Both gases ex~
t%emely dilute and est.

at less than 1 1lb./mo. G. Forseman
X-33 Cooling X-33 Cooling Croh loes of chromate in win-
Tovers Water : e calculated at k3.5 x

10° mg. Cr0,/day on basis
of 25 ppm. ErO in recir-6
culating water. 230 x 10
gal./day, XX water recircu-
lating rate, vindage at.2%
0 recirc. rate, 4i fans
at 430,000 ¢fm./fan. Conc.
of Cr in wind.a?e calculated




RN S e

Building Type Operstion Contaminant

Amount of Contaminant Reference

K-701 Powerhouse

K-1501 Steam Plant Fly Ash

K-100k-A,
B, C, D

Lab. Aresa

to be 0.49 mg. Cr0,/10 cu.
meters of air. Actording
to Amer. Stds. Assuo. the
max. allowable conc. is 1
mg. Cr03/lo cu. meters air. C. R. Schmitt
Since some coals :~ntain high
flucrides possibly sure
fluoride contai#nant emitted
+o atm. w¥ith stack gases. J. Gamble
Flue gases analyze 10-12%

co,, 2-3% 0,, and remainder

Q@ “N.. Coal has not been

analyzed for fluoride con-

tent. Some fly ash emitted

during winter. Amount of fly

ash cannot be estimated.

Some HF, F,, UF, probably
vented heré. Each lab. room
would probably have to be

copntacted. TFluorides are
being used by Kwasnoski and
Do'. Bermhardis groups.
~ossibly others.

Building - Type Operation

Canta

K-311-1
K-312-1
K-312-3

&)
n

Cascade Purge

«Q

RS A
RO R =

Argon
»-11k

- Total Volume

to 16,000

312-3

Yol.% Vol.% Vol.% Reference

0.h1
BT
5

R. L. Farrar
H. L. Goochie

(@
.

%}
g
’.J

0.06 0.15 O
89.1%

R
o
=
[o9)
U

(@]
-3

n

-1

w
g}

15,000 3,000

scfd.

f =33 Gudidianont * 5

/Z': K] (‘1/1 .
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