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ABSTRACT

To comply with license condition 26 of license numbel SUA-1354, air samples
were taken from five (5) stacks to determine the average and maximum con=-
centrations (uCi/cc) and release rates juCi/sec) for Un)» Ra-226 and Th-230,
and the total quantity of u¥anium released (uCi).

Stack sampling was carried out by standard stack sampling techniques for air
particulate sampling, employing the apparat s (Fi 5-1) and sampling proced-
ures shown in the Federal Register, Vol. 36, No. 47 dated December 23,1971,
(Attachment 1).

Isokenetic samples were taken in the vertical section of the stacks at 25,50,
and 75 percent of the diameter, using a one way traverse. Five samples were
taken from each stack with a minimum sampling time of 30 minutes per sample.
Sampling time, rates and volumes are summarized in Tables I and II.

Daily grab samples were taken at each stack and compesited for a one week
period. The composite samples were placed in a piastic bag and sent to a

commercial laboratory (EAL Corp. of Richmond, Calif.) for aualysis of U(p),
Ra-226, and Th-230. Data taken dufing each sampling period was reco.ded

on standard EPA data sheets. A copy of one set of data sheets used for a single
sample is attached. (Attachment 1)

**ethods of calculation are shown in the attached calculation data sheets, pages

I thru 11, (Attachment III), Results of the calculations afe summarized in Tables
I & 1V, along with a copy of the radionuclide concentrations reported by EAL
L.Laboratories. ( Attachment [V.)

Data in Table 11l shows that the concentrations of U (nat), Th-230, Ra-226 are
below the MPC limits as specified in 10 CFR-20, Appenw'x B, Table 1I fe* all
stacke
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ATTACHMENT 1
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where:
Vme =Dry gas volume through me’er at
standard conditicns, cu. ft,
» Va =Dry gas volume measured by meter,
ou, ft.
Pw =Barometric pressure at the dry gas
meter, inches Hg.
Pewe=Preasure at standard conditions, 20 92
inches Hg.
Taa=Absolute temperature st standard
conditions, 530 R.
Te =Absolute temiperature at meter (*F
460), *R.
45 Molsture content,

Do Ve 4B Yo 4 0.025)
VeetVae s Vet Vo '

cquation 4-3

where:

Bwo=Proportion by volume of water vapor
in the gas stream, dimensioniess,

Vee =Volume . water vapor collected
(standard conditions), cu. ft.

Vae =Dry gas volume through meter
{standard condlition ), eu. 1L,

Beu = Approximate volumetric proportion
of water vaper In the gas 'resm
leaving the impingers, 00725,

8. Rejerences

Alr Pollution Engineering Manual, Dantel-
son, J. A. (ed), US DHEW, PHS, National
Center for Alr Poliution Control, Cincinnati,
Ohlo, PHS Publication No. 099-AP-40. 1067,

Devorkin, Howard, et al., Alr Pollution
Bource Testing Manual, Alr Pollution Con-
trol District, Los Angeles, Calif., November
1963,

Methods for Determination of Veloelty,
Volume, Dust and Mist Content of Gases,
Western Precipitation Divislon of Joy Manu-
facturing Co., Los Angeles, Calif, Bulletin
WP-50, 1063,
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1. Principle and applicabliity

1.1 Principle. Particulate matier s with-
drawn lsokinstically from the source and its
weight is determined grav.metrically after re-
moval of uncombined water.

12 Applleabliity. This method is applicas
bile for the determination of particulate enig-
slona from stationary sources only when
specified by the test procedures for determin-
ing compliance with New Source Perform-
ance Standards. :

3. Apparatus.

21 Sampling traln. The design spec!fica.
tions of the particulate sampling train used
by EPA (Pigure 6-1) are described in APTD-
0581, Comumercial models of this train are
avallable

211 Noezle—Stalnless steel
sharp, tapered leading edge.

213 Probe~Pyrex' glass with a heating
eystem capable of maintaining a minimum
Eis tempernlure of 250° F. at the exit end
during sampling to prevent condensation
from cecurring. When length limitations
(@reater than about 8 ft ) are encountared a
temperatires less than 600° F., Incoloy 8251,
or equivalent, may be used. Probes for spm-
pling gos streams at tomperatures I excess
©Of 600° F. must have been approved by the
Administrator.

211 Pltot tube~Type S, or equivalent,
attached to probe to monltor stack yas
veloeity,

(316) with

' Trade name,

RULES AND REGULATIONS

214 PFilter Holder—Pyrex® glass with
heating system capable of maintaining mini-
mum temperature of 225° F.

2.15 Impingers / Condenser-—Four impin-
gers connected in serles with glass ball joint
fittings. The first, third, and fourth impin-
gers are of the Greenburg-Smith design,
modified by replacing the tip with a !g-inch
ID glass tube extending to one-haif inch
from the bottom of the flask. The second Ime
pinger 1s of the Greenburg-Smith design
with the standard tip. A condenser may be
used in place of the impingers provided that
the motsture content of the stack gas can
st.ll be deterinined.

218 Metering system—Vacuum gauge,
leak-free pump, thermometers capable of
measaring temperature to vithin 6* F, dry
£as meter with 2% accuracy, and related
equipment, or equivalent, as required to
maintain an isokinetic sampling rate and to
determine sampie volume.

217 Barometer-—To measure atmospheric
pressure to +0.1 tnches Hg.

22 Sample recovery.

HEATED AREA F

5

/
REVERSE-TYPE

Probe brush—At least es long as

Glass wash bottles—Two.
Glass sample storage containers,
: Oraduated cylinder—330 ml.

23 Anudysls,

23.1 Olass weighing dishes,

232 Deslccator,

233 Analytical balsnce—To measure to
+0.1 mg.

234 Trip balr 300 g. capacity, to
measure to +0.05 |

3. Reagents.

31 Sampling.

311 Fiiters—Qlass fiber, MSA 11068 BH®,
or equivalent, numbered for jdent.lication
and preweighed,

3.12 Sillea g:l—Indleating type, 6-16
mesh, dried at 175° C. (350° F.) for 2 hours.

.13 Water.

314 Crushed fce.

3.2 Sample recovery.

2321 Acctone—Reagent grade.
3.3 Analysis,
331 Wate

MPINGER TRAIN OPTIONAL. WAY BE REPLACED
BY AN EQUIVALENT CONDENSER

.ER HOLDER

THERMOMETER  CHECK
VALVE

PITOT TUSE
M /
PITOT MANOMETER IMPINGERS ICE BATH
BY-PASS VALVE
ORIFICE ~ /
THERMOMETERS
DAY TEST METER AIR-TIGHT
PunP
Figure 5-1. Pa..zulate-sampling train,
332 Dosleeant--Drierite ' Iy “'eating more lce during the run to keep the temper-

4. Procedure.

41 Sampling

411 After selecting the sampling site and
the minimum number of sampling polnts,
determine the stack pressure, temperature,
moisture, and range of velocity head.

412 Preparallon of collection train,
Welgh to the nearest gram approximateiy 200
g of stilea gel. Label a flter of proper diam-
eler, desiccate? for at least 24 hours and
weizh to the nearest 0.5 mg. in a room where
the relative humidity is less than 507, Place
100 ml. of water in each of the first two
Impingers, lenve the third lmpinger empty,
and place approzimately 200 g. of preweighed
sihien gol in the fourth impinger. Set up the
tralin without the probe as In PFigure 5-1.
Leak check the sampling train at the same
pliing site by plugging up the inlet to the fl-
ter holder and pulling & 18 tn. TIg vocuum, A
leakage rate ned in excess of 002 cfm. at a
vaeuam of 18 In. Hg Is acceptabie. Atlach
the probe and adjust the heater to provide a
gas temperature of about 25¢° F. at the probe
outlet. Turn on the Niter heating sy tem
Place crushed ice around the impingers, Add

! Trade name.
*Lry using Drierite' at 70" F ¢+ 10 P,

ature of the gases leaving the last Impinger
as low as possible and preferably at 70° F.,
or less. Temperatures above 70 F. may result
In damage to the dry gas meter from either
moisture condensation or excessive heat,

413 Particulate train operation. For each
run, record the data required on the example
sheet shov. In Pigure 5-2, Take readings at
each sampling point, at least every § minutes,
and when significant changes in stack con-
ditions necessitate additional adjustments
in flow rate. To begin snmpling, position the
nozzie at the first traverse point with the
tip pointing directly Into the gas stream,
Immedlately start the pump and adjust the
flow to isckiaetic conditions. Sample for at
least 5 minutss at each traverse point; sant-
pilig time must be the same for each paint.
Malutain isokinetie sampling throughout the
sampling period. Nomographs are available
which aid In the rapid adjustment of the
samnling rate without other computations.
APTD-0578 detalls the ure for using
these nomographs, Turn off the pump at the
conclusion of each run and record the final
readings. Remove the probe and nozzle from
the stack and handle In accordance with the
enmple recovery process descvibed In section
42
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ATTACHMENT 11

STACK SAMPLING DATA SHEETS

EPA Forms
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DATA SUMMATION

Test No

Date

Process

Schematic of Stack
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Average square root of velocity head.

Average pressure differential across
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Average dry gas meter temperature....
Average stack temperature....esececes
Number of traverse points..... e
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Total particulate catch..... N i
Metar correction faCLOr.cvesncsnscnns

Total beryllium catch .c.cevovasesces
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CALCULATIONS

Volume of water

we fc

= (0.0474

(0.0474)

wcC

Volume of

" <
m

244X

Moisture Content.

air metered.

collected.

pH20 Tstd
ic> "
M P
H,0 std
eu. £t
. - )
m ) (Vg vic’
( )
5. +al :
ft~ at 707 F and 29.92 in.

e

,_..(3

’
0
14

,;0> /bn+ 4 \
°r12?

g2

,95> X,§¥§5§ X .926¢

v
wC
std
B . i =
) Y * Ve
std std
% H0 = B X 100 = 025 X [P0

Test No.
Date
Process
Hg.
.969
(mecf)

-14.3




Test No.

P

Date
Process
L4
&) Md = (% COy X T0U) +
32
(% 0 X TOU ) +
28
(.€C0 XT1g0) +
28
(% H- X 100 )
= 28.52%
5) Molecular weight of stack gases.
M = M, (1-8 )+ 18 (B )
s d wo wo
45
Moo= M (.975) + 18 (, 029
M, * 29,55
6) Velocity of exit gases. 1)
= R = Y?
¥, * & for = 95.Y ‘ 4?xzs.
121
N4 =40;0 fps

(7) Total flow of stack gases.

2,09 A ¥0.0 X e?

UL Dyaalt R AR et 7)53 & acm

25.42

(QS) std = Q:‘, ( ?S. ) (Tstd g]’) (1 . .97)r

P’JY'ZO.QL I‘3 S"S‘ wo

L2576 9743

(q,) st = {}90{ SCFM

E)QOI ‘ 2
v td = = 35 Fps
' 34 X0 ;



Test No.

Date

Process

g8) Emissions from stack

a) Particulate

A m, X 0.0154
=
s =

v
RMged

Csg = gr/scf

(mp) (2) stéd (€0)

S

\'s
Mgeqy ( 45‘}“000)

b) Beryllium

R = Wt (Vg)sTdhs = 86,400 secs/day

Vmgea 108 /g
R = g/day
@) Percent Isckinetic = Vi & /?.3 % /¢
\ . T 0003408 X 30X 21.3¥60
A, © VE std
] 92

10) Summary of emission data: ~
/ 00 S eﬁo

a) Regulation 123.13 “particulate"

pllowable Frrigsions Measured Emissions
0.02 grains per SFF

Requlation 61.32 "Beryllium”

10 grams/day

0.01 Y /1° monthly average







Attachment III - Calculations 1

Stack Sampling Data

Average Concentration and Release Rates for Uranium
License Condition 26A

1. Average and maximum uranium concentration («Ci/cc) measured
at the uranium recovery operations stack.

#Ci/sample = 4.4+ 0.2 pCi/sarple x 107" #Ci/pCi
= 4.4+ 0.2x 10"6,4/Ci/s."-.mple
A Ci/ft. 3 = 4.4 x 10'6,»¢/Ci/sample - 131. 82 ft. 3 /samole
= 0.0335 x 10-%«ci/ft. 3
_MCilMm> = 0,0335 x 10-2«ci/ft.3 x 35.3 ft. 3 /M3
1.183 x 1004 Ci/M3
HCilcc = 1.183 x 10-°.4ci/M3 x M3/10° cc

= 1.1%3 x 10" %« Ci/ce

License Condition 26B

a., Uranium Stack
l. Average Uranium Release Rate («Ci/sec)
AveTage velocity of exit gases = 30,82 fps
Area of stack 3, 14 ftl
ft3/sec = 30.82 fps x 3.14 ft2
= 96,79 ft’/sec
& 3 4 3
cc/sec = 96,79 ft” /sec x 2.832 x10™ cc/ft
= 274 x 104 cc/sec
A/ Ci/sec = 1.183 x lO'lzﬂCi/cc x 274 x 104 cc/sec

324.14 x 10~ 8
3.24 x 10-%¢ Ci/sec.

2. Total Quantity of Uranium Released (4 Ci)

ACi

H

3,24 x 10'6/4Ci/sec x 86,400 sec/day x 140 days
39,194Ci

.0



License Condition 26-B (Cont.) Pg. 2.0

b. Old Leach Stack

l. Average -Tanium release rate («Ci/sec)
Average velocity of exit gases = 5.4 fps2
Area of stack = 3.14 ft
Sample volume = 135.5 ft>

A Ci/sample = 0.4 + pCi/samnle x 10-64ci/pCi
= 0.4 x 107° «Ci/sample
AeCi/it3 = 0.4 x 10°% ACi/sample = 135.5 ft>/sample
= . 00295 x 10~ ci/ft3
At Ci/M3 = .00295 x 10-04ci/ft> x 35.3 3 /M>
= 0.1041 x 10~
. " il e i iy
A/Cilcc = 0.1041 x 10" «4Ci/M M
lO‘6 e
= 0.1041 x 10" 4Ci/cc
ft3 /sec = 5.4 fps x 3.14 ft
= 16.96 ft3/sec.
: 3 4 3
cc/sec = 16.96 ft”/sec x 2.832 x 10 cc/ft
= 48.03 x 104 cc/sec.
ACilsec = 0.1041 x 10" 12.4Ci/cc x 48.03 x 10* cc/sec
= 4,995 x 10" 4Ci/sec.
2. Total quantity of uranium released (& Ci)
/4 Ci = 4,995 x lO'SﬂCi/Fec x 86,400 sec/day x 140 days

60, 419, 520 x 10-8
0. 6 4Ci



License Condition 26-B (Cont.) Pg. 3.0

s New lL.each Stack

l. Average uranium release rate (4Ci/sec)

Average velocity of exit gases 13. 44 fps
Area of stack = 3.14 ft°
Sample rolume 3.3 ft3

0.4 + 0.1 pCi/sample x 10‘6/«Ci/pCi
ﬁ 0.4 % 0.1x10"%%Ci/sample
AsCil it = 0.4 x 10"%4Ci/sample = 113.3 t3/sample
0.0035 x 106 4Ci/ft3

/Ci/sample =

Ay CiIM> = 0.0035 x 10-% 4ci/ft3 x 35.3 ¢ /M°
= 0.1246 x 10-°2«Ci/M

A Cilec = 0.1246 <10~ 4ci/M3 x M3 /108 cc
= 0.1246 x 10-12«Ci/cc

ft3/sec = 13.44 fpsqx 14 £t
= 42.20 ft’/sec

cclaec = 42.20 ft3/sec x 2.832 x 10 cc/ft®
= 119.01 x 10% cc/sec

A Cilsec 0.1246 x 10‘12, ¢“Ci/ce x 119. 01 x 104 cc/sec

]

14. 83 x 10-8«Ci/sec

n

2. Total quantity of vranium released (#Ci)

ALCi

14.83 x 10-84/Ci/sec x 86,400 se lay x 140 days

179, 383, 680 x 10~% 2/Ci

1. 79.4Ci



. License Cundition 26-B (Cont.) Pg. 4.0

D. Be-Hydrolysis Drumming Stack

1. Average Uranium release ratc (4#Ci/sec)

Average velocity of exit gases = 7.3 {ps
Area of stack = 3.14 ftz,5
Sample Volume = 119.8 ft

Ay Ci/sample = 0.5 + pci/sample x 10-90 Ci/pCi
= 0.5+ 0.1x107"4Ci/sample
« Ci/it} = 0.5x% 10'6/!Ci/sam§>le ~ 119.8 £t3/sample

0042 x 10"« ci/ft

A1Ci/M3 = 0.0042 x 10"’/@1/&2 x 35.3 ft3/M°
= 0.1483 x 10"%«ci/m°
L vee . = : 3 3 6
At Cilcc = 0.1483 x 10 1 Ci/M” x M?/10" cc
= 0.1483 x 10” “4Ci/cc
. ft3/sec = 7.3 fps x 3.14 ft?
g 22.92 ftj/sec.
cc/sec = 22.92 ft3/sec x 2.832 x 104 cc/ft3
= 64.92 x 10" cc/sec
o i 5 12 2. 4
AL Cilsec = 00,1483 x 1 ACilcec x 64.92 x 10" cc/sec

= 9,62 x 10 "4Ci/sec

2. Total Quantity of Uranium released ((Ci)

9.62 x 108 4Ci/sc x 86,400 sec/day x 140 days
116, 363, 520 x 10-8.4.Ci
1. 164Ci

A/ Ci

"

]




License Condition 26-B (Cont.) Pz. 5.0

E. Be-Hydrolysis Scrubber Stack

l. Average Uranium release rate (Ci/sec)

Average velocity of exit gases = 3.6 fps
Area of stack = 1.766 fte
Sample volume = 81 ft3

6
A1Ci/samp’e = 2.2 + 0.2 pCi/sample x 107 “Ci/pCi
= 2.2+ 0.2 x 10" “Ci/sample
i LM el : 3
« Cil/ft = 2.2 x 107 _A4Ci/sample -— 81 ft”/sample
= .0272 x 10°8.¢ci/ft3
4 Ci/Mm3 = 0272 x 10-04Ci/1t3 x 35.3 17 M3
= 0.960 x 10-94Ci/M
-6 3
4 Cilee = 0.960 x 10" 4Ci/M° x M3/10° cc
= 0.960 x 10~12 «Ci/cc
. it /sec = 3.6 fps x 1. 766 ft®
= 6.36 ft3/sec.
celsec = 6.36 ft3/sec x 2. 832 x 10% cc/1e3
= 18,01 x 104 cc/sec
¢ICilsec 0.960 x 10”2 4Ci/cc x 18.01 x 10 cc/sec

17.29 x 10~8 «Ci/sec

Total Quantity of Uranium Released («Ci)

[ %)

ACi

17. 29 x 10~8 4Ci/sec x 86,400 sec. x 140 days

day

209,139, 840 x 10~8.4Ci

= 2,094C;i



Stack Sampling Data Pg. 6.0
Average Concentration and Release Rates for Ra-226

License Condition 26-C

A. Uranium Stack

l. Average Concentration for Radium 226 (“Ci/ec)

A Ci/sample = 0.29 + 0.08 pCi/sample x 10-6 4Ci/pCi
= 0.294 0.08x 107" “Ci/sarmple

A i/t = 0.29 x 10-° i/samfle ~= 131.82 ft3/sample
~ 0.0022 x 10~ 2«ci/ft

ArGi/m3 = 0.0022 x 10-6.4ci. ft3 x 35.3 ft3/M°
= 0.0777 x 10™ ACi/M3

At Cilee e 0.0777 % lO'?Z‘fCi/M3 x M3/10%¢c
= 0.0777 x 10~ “ 4Ci/cc

2. Release rates for Radium 226 (#Ci/sec)

ft3 /sec = 30.82 fps x 3.14 ft°
= 96.79 ft3/scc
) - 3 5 BED . “ 3
cc/sec = 96,79 ft°/sec x 2.832 5 10" cc/ft
= 274 x 104 cc/sec
_AiCilsec = 0.0777 x 10" Y2 4Ci/cc x 274 x 10 cc/sec
= 21.29 x 10" 84Ci/sec

2 213 %10 “Ci/sec



L.icense Condition 26-C (Cont.)

B. Old Leach Stack

Pg. 7.0

1. Average Concentration for Ra-226 (4Ci/cc)

A Ci/sample
“ Ci/ft’
i CilM>

A7 Ci/cc

o

0.

Al 4 0.
Al % 0.08 x 10°%«Ci/sample

0287 x 10~°4ci/M3 x M

08 pCi/sample x lO'sﬂCi/pCi

Al x lO"’.-‘—‘Ei/sample = 135.5 ft3/sam;>le
.0008 x 107

< Ci/ft3

. 0008 x 10'6.1"Ci/ft3 x 35.3 ft° /M3
.0287 x 10~%.«ci/Mm?

3
106 cce

0287 x 10" 124Ci/cc

2. Release Rates for Ra-226 (ACi/sec)

ft3/sec

cc/sec

A1Ci/sec

5-

4 fps x 3.14 ftz

16. 96 ft~ /sec

16. 96 ft3/sec x 2.832 x 10% cc/ft>

0.

48.03 x 104 cc/sec

-12

0287 x 10~ “4Ci/cc x 48.03 x 10% cc/sec

1.376 x 10~8 «Ci/sec
.0138 x 10~° «/Ci/sec



] icense Condition 26-C (Cont.) Pg. 8.0

s New [_.each Stack

. Avefag: Concentration for Rz -226 («Ci/cc)

A«Ci/sample = 0.14 ~ 0.08 pCi/sample x lO”b//Ci/pCi

= 0.14 4+ 0.08x10""«Ci/=ample
A Ci/ft> = 0.14 x 10'6/4Ci/sa3mple - 113.3 ft3/sample

.00123 x 10~ _«sCi/ ft

Ay Ci/M> = 0.01123 x 10':/«0/&3 x 35.3 ft3 /M3
= 0.0434 x 10~°~Ci/M3

. B -6 & ‘3 3 o .
Al Cilecc = 0.0434 x 10" 4Ci/M~ x M7 /10° ce

= 0.0434 x 10~ %4 Ci/cc

2. Release Rate for Ra-226 (#/7i/sec)

ft> /sec = 13.44 fps x 3.14 £t
. = 42 .20 ft3/sec
= 2 3 5 0% 3
cc/sec = 42,20 ft” /sec x 2.832 » i0% cc/ft
= 119.01 x 104 cc/sec
A+ Ci/sec = 0.0434 x lO'lZ,ﬂCi/cc x 119. 01 x 104 cc/cec

5.165 x 10~ 4/Ci/sec



‘ L.icense Condition 26-C (Cont.) Pg. 9.0

D. Beryilium Hydrolysis Drumming Stack
l. Average concentration for Ra<-226 («Ci/cc)

0.13 + 0.08 pCi/sample x lO-(f,XJCi/pCi
= 0.13 30.08 x 10-® «Ci/sample

A4 Ci/sample
A Cilft3 = 0.13 x 10'(’//Ci/sam§.lv = 119.8 ft’/sample
= 0.0011 x 10-5 4rCi/ft

001l x 10”2 aci/aed x 35.3 03 /m°>
0.0388 x 10" "4 Ci/M3

"

< Ci/M3

n

0.0388 x 10’“)/'(71/1\1” x M3/10° cc
0.0388 x i9"'%«Ci/cec

A Cilcc

n

2. Release Rate for Ra-226 («Ci/sec)

ft3 /sec = 7.3 fps x3.14 £t
. = 22.92 ft° /sec

cc/sec = 22.92 ft3/sec x 2.832 x 104 cc/ft’
= 64.92 x 10" cc/sec

AGilsec = 0.0388 x 10"124Ci/ce x ¢4.92 x 10% cc/sec
2.52 x 10°8 4Ci)s sec

H



[.License Condition 26-C (Cont.)

E. Befryllium Hydrolysis Scrubber Stack
L. Average Concentration for Ra-226
2 Release rate for Ra-226 (£/Ci/sec)
Analysis Yeport shows Ra-22¢ 0

{

+

0

0.

09

pCi/sample

Pg.



Pg. 11

Stack Sampling Data

Average Concentration and Release Rate for Thorium - 230

License Condition 26-C

The average concentration and release ratés for thoriwa-230
are below limits of detection as shown by Table 111 and by the

analytical report (Attachment 1V).
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Stack Sampling Data

TABLE 1

Ist Half 1981

Stack Velocity
Vs, Std.

fEs

Sample Volume Sample
Date Vm Vm.Std. Time % Vs.
CF SCF (Min.) HO fps
A) Uranium Stack
6-1-81 24.40 19.3 30 2.5 40.0
6-2-81 21.15 16.9 30 2.2 38.1
6-3-81 23.80 18.5 30 2.4 34,1
6-4-81 47.20 38.7 60 2.0 38.7
6-5-81 48.80 38.4 60 2.4 38.8
B) Old Leach Stack
6-8-81 35.4 27.7 650 £5.0 9.7
6-9-81 38.7 30.7 60 22.0 10.3
6-9-81 38.9 30.5 60 22.0 10. 3
6-1U-81 30.7 ~ 23.9 60 35.0 10.8
6-10-81 28.4 22.7 o0 26.0 8.4
C) New ".each Stack
6-3-81 24.1 19.7 30 41.0 32.0
6-4-81 45, 36.2 60 46.0 31.1
6-5-81 24.7 9.3 30 41.0 32. 7
6-8-81 25.0 19.5 30 41.0 33.0
6-9-81 23.7 18.6 30 41.0 33:. 9
D) Be-Hydrolysis Drumming
6-1-81 23,5 18. 7 30 5.0 10.1
6-2-81 10.7 8.5 30 5.0 7.8
6-3-81 19. 8 15.6 30 50 8.3
6-5-81 50.3 39.3 60 6.0 10.9
6-6-81 48.3 - K 60 5.0 10. 1
E) Be-Hydrolysis Scrubber
6-3-81 14.2 1.5 30 30.0 8.6
6-4-81 22.6 | § 60 32.0 T}
6-5-81 22.9 17.8 60 31.0 7.0
.6-6-81 22.7 17.5 60 36.0 7.2
6-8-81 21.0 16.5 60 27.0 6.3

31.3
31.1
28.1
31.9
3.7

N B oS
o O O

13.5
12.0
13.9
13.9
13.9

-~ 0o OO
® W O ®

W W W W
= W oo

% Iso-
Kenetic

100.
88.
107.
99.
98.

104,
104.
103.

95.
101.

105.
109.
100.
10 1.
96.

97.
103.
9%
96.
98.

106.
103.
103,
108.

98.

* O N0 O O\ O N O OWm N o aWwm

oo U,

Stack
Temp.

84
79
75
79
82

149
144
144
167
154

171
176
171
171
171

93
93
92
97
93

158
160
158
165
156



TABLE II

Stac_li_S_a mgli_n_g_i)ata

Stack Date Sample Sample Stack Vel. Stack Area Stack Stack
Sample No. Identification Collected Volume  Time FPS 2 Temp %HZO
ST SCF (min) (Aveg.) (Avg.) (Avg.)
D-9343 Uranium Stack 6-1 6-5 131. 8 210 30. 82 3.14 79.8 2.3
D-9344 Old Leach Stack 68 6-i0 135. 5 300 5.4 3.14 151.6 26.0
D-9345 New Leach Stack 6=3 6-9 113.3 180 13.4 3.14 172.0 42.0
D-9346 Be-Hyd. Drumming b=l 66 119. 8 210 7.3 3.14 93.6 5.2

D-9347 Be-Hyd. Scrubber 6-3 6-8 81.0 270 3.6 Y00 159.4 31.2



Sa.nple
No.,
D-93343
D-9344
D-9345
D-9346

D-9347

MPC

L1 DP

Stack
Ident.

U Stack
Old Leach
New Leach

Be-Hyd. Dr,

Be-Hyd. Scr.

Total

TABLE III

Stack Sampling Data

Radionuclide Conc.

v=-238 Ra-226
pCi/sample
4.4+0.2 0.29+.08
0.440.1  0.114+.08
0.4+0.1  0.14+.08
0.54" 0.i3+.08
22402  0+.09

Avg.

Awg. &M U .Rel. Quant. Avg. Conc. Avg. Release

U-Conc. Rate U-Rel. Ra-226 Th-230 Ra.226 Th-230
Th-230 (,in/cc):) (#/Ci/sec) (¢#Ci) (4#Ci/cc) (“Ci/sec)

1x10-4= 1x10~ 1x10-12 ) 10-©
0+0.2 1.183 3. 24 39.19 0.0888 0 0.213 0
0+40.3 0.1041 0.0499 0.6 0.0287 0 0.0138 0
OiO.Z 0.124 0.1483 1. 79 0.0434 0 L0517 0
040.2 0. 1483 u. 0962 1. 16 0.0388 0 0.0252 0
0i0.3 0, 600 0.1729 2.09 0 0 0 0

44 .83
- -12 -
5.0x10" 1% 2.0x10 " 307"
5.0x10""* 2. 0x10713 3x10-14

a As stated in Table 1I, appendix B, of I0OCFR-2J0
b As stated in Regulatory Guide 4.14



TABRLE IV

Stack Sampling Data

Radionuclids Conc.

Effluent Flow

Stack Dates CiM3 Rate
1.0, Collected U(nat) Th-230 Ra-226 Ft/sec.
U- Stack 6-1 to 6.5 1.183 0.000 0.0777 30.82
01d Leach 6-8 to 6-10 0.1041 0.000 0.0287 5.40
New Leach 6-3 to 6.9 0.1246 0.000 0.0434 13.44
Be-Hyd. Drum 6.1 to 6.6 0.1483 0.000 0.0388 7.3
Be-Hyd. Scrub 6.3 to 6-8 0.9600 0.000 0.000 3.6



