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STACK EMISSIONS SURVEY
PETROTOMICS COMPANY
URANIUM MILL
SHIRLEY BASIN, WYOMING

INTRODUCTTON

Western Environmental Services and Testing, Inc. (WEST, Inc.) of Casper,
Wyoming,conducted a Stack Emissions Survey at the Petrotomics Company
Uranium Mill located near Shirley Basin, Wyoming, on June 21, 1984. The
purpose of this survey was to determine emissions of particulates,
Uranfum-natural (U), Radium-226, Thorium-230, Lead-210, and Radon-222
from the Yellow Cake Dryer Stack, Packaging Room Exhaust Stack, and

Cooler Exhaust Stack.

The sampling followed the procedures set forth in the "Wyoming Air Quality
Standards and Regulations," Wyoming Department of Environmental Quality,

1982; the Appendix to the Code of Federal Regulations, Title 40, Chapter I,

Part 60; and the United States Nuclear Regulatory Commission Code of Federal

Regulations, Title 10, Chapter I, Part 20,
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SUMMARY OF RESULTS

The principal conclusions are:

Yellow Cake Drver Stack

l. The emissions of particulate matter from the Yellow Cake Dryer Stack
were 0,208 pounds per hour (0.0169 grains per dry standard cubic foot),
based on the test using the 'front-half' collections of the EPA-type

sampling train.

rN

The concentration of Uranium-natural (U) was 6.05 x lo-louCi/ml.
based on the test using the 'front-half' collections of the EPA-type
sampling train.

3. The U300, emission rate is 0.0056 pounds per hour, based on the test
using the 'front-half' collections of the EPA-type sampling train.

4. The concentration of Radon gas in the stack gas was 0.9 * 0.3 pCi/l.

Packaging Room Exhaust Stack

l. The emissions of particulate matter from the Packaging Room Exhaust
Stack were 0.055 pounds per hour (0.0114 grains per dry standard
cubic foot), based on the test using the 'front-half' collections of

the EPA-type sampling train.
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SUMMARY OF RESULTS

Packaging
Yellow Cake Room Cooler Exhaust
Run Number 1 1 1
Stack Flow Rate - ACFM 2366 811 1078
Stack Flow Rate - DSCFM* 1433 566 585 .
% Water Vapor - % Vol. 9.82 3.35 1.29
2 CO; - Z Vol. 1.4 0.0 0.0
%0, = % Vol. 19.0 21.0 21.0
% Excess Air @ Sampling Point 907 -— ——
Particulates i
Probe, Cyclone & Filter Catch (Can)

grains/dsct* 0.0169 0.0114 0.0114

grains/cf @ Stack Conditions(Cae) 0.0102 0.0079 0.0062

lbs/hr (Caw) 0.208 0.055 0.057

Total Catch (Cao)

grains/dscf* —— e I

grains/cf @ Stack Conditions(Cay) —— —— —_— ;

Ibs/hr (Cax) —— ——— ——
Uranium-natural (U) p/Ci/ml 16,05 x 10717 12.65 x 107'! [6.52 x 107
U O Emissions lbs/hr 0.0056 0.0010 0.0248

68°F., 29,92 "Hg (20°C, 760 mm He)
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RADIOCHEMISTRY LABORATORY RESULTS
AS REYORTED BY ALPHA ENERGY LABORATNRIES, INC,

ON AUGUST 27, 1984

YELLOW CAKE DPRYER STACK

Sample Date: June 21, 1984

Radon=-222% pCi/1 0.9 £ 0.3
LLD - pCi/1 0.2

Uranium=-natural (U) ug/szaple 1231
ugCi/ml 6.05 x 107*% + 0.02 x 107!°
LLD = uCi/ml 3 x 10713

Radium-226
uCi/ml 5.61 x 1071% 1 2,69 x 1073
LLD - uCi/ml 3 x 10713

Thorium=230
uCi/ml 2.60 x 107*? + 6,35 x 10713
LLD = uCi/ml 9 x 10712

Lead--210
uCi/ml 3.09 x 107'? + 3,21 x 10712
LLD - uCi/ml 5 x 10713

* Radon-222 analyzed by CORE Labo-atories.
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RADIOCHEMISTRY LABORATORY RESULTS
AS REPORTED BY ALPHA ENERGCY LABORATORIES, INC,
ON AUGUST 27, 1984

PACKAGING ROOM EXHAUST STACK

Sample Date: June 21, 1984

Radon=-222% pCi/l
LLD - pCi/1
Uranium~-natural (U) ug/sample
ugCi/ml

LLD - uCi/ml

Radium=226
uCi/ml
LLD - uCi/ml

Thorium-=230
uCi/al
LLD - uCi/ml

Lead-210
uCi/ml

LLD - uCi/ml

* Radon-222 analyzed by CORE Laboratories.

8410-136

32.4
2.65 x 1071
4 x 10713

1.58 x 105712
9 x 10713

4.28 x 10713
5 x 10712

0.0 *+ 7.34 x
1 x 10712

+

2 0.03 x 10749

+

+ 0.74 x 10712

I+

33.4 x 10723
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RADIOCHEMISTRY LABORATORY

REPORTED BY ALPHA ENERCY LABORATO

. - ;
ON AUCUST 27, 1984

COOLER EXHAUS

ORE Laboratories.




Sample Date:

Yellow Cake Dr

Packaging

Room

June 21, 1984

yaer Stack

Exhaust Stack

Cooler Exhaust Stack
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pCi/l

LLD - pCi/l

pCi/1

LLD - pCi/l

pCi/1

LLD - pCi/l

0.3

0.3



DISCUSSION OF RESULTS

The one test for particulates taken on each stack appeared to be valid
representations of the actual emissions. The indicative parameters calcu-
lated from the field data were in close agreement to previous tests. The
rates of sampling for the tests on the Packaging Room Exhaust Stack and the
Cooler Exhaust Stack were well within the specified limits of the isokinetic
rate. The rates of sampling for the test on the Yellow Cake Dryer Stack
were lower than the specified limits, the greatest deviation veing 15.59
percent. However, based on previous experience, WEST, Inc. feels that the
particulate values were not biased greatly and do represent the actual

emissions.
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DESCRIPTION OF PROCESS OPERATION

In a uranium milling operation, uranium is extracted from ore, purified,
and converted to Uj304. The raw ore is crushed and mixed with sulfuric acid
to leach out the uranium. The mixture goes through a sand-slime separa-
tion to remove and wash the sand. The de-sanded pulp is collected and

transferred to the resin-in-pulp circuit where ion-exchange resin is re-

moved counter-current to the solution flow.

This mixture goes to the clarifier where a filter removes solids aad routes
the pregnant solution to the solvent extraction circuit. The uranium-
sulfuric acid mixture is removed from the organic phase by ammonium
sulfate. The solution then goes to a precipitation tank where vellow cake
is precipitated upon addition of ammonia. The yellow cake is dried, con-
verted to U, 03, and conveyed to a storage hopper where it is loaded into

35-gallon drums for shipment.

8410-136
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DESCRIPTION OF SAMPLING LOCATIONS

Yellow Cake Drver Stack

The sampling ports on the Yellow Cake Dryer Stack are located approximately
35 feet above the ground. The sampling was performed from two ports on the
circular stack located approximately 10 feet (10.0 stack diameters) down-

stream from the ctack inlet and approximately 2 feet (2.0 stack diameters)

upstream from the stack outlet,

Packaging Room Exhaust Stack

The sampling ports on the Packaging Room Exhaust Stack are located approxi-
mately 35 feet above the ground. The sampling was performed from two ports
on the circular stack located approximately 8 feet 11 inches (10.44 stack
diameters) downstream from the stack inlet and approximately 4 feet 1 inch

(4.78 stack diameters) upstream from the stack outlet,

Cooler Exhaust Stack

The sampling ports on the Cooler Exhaust Stack are located approximately

35 feet above the grouand. The sampling was performed from two ports on

the circular stack located approximately 5 feet 10 inches (4.5 stack dia-
meters) downstream from the stack inlet and approximately 3 feet (2.3 stack
diameters) upstream of the stack outlet.

8410-136
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SAMPLING AND ANALYTICAL PROCEDURES

The sampling and analytical procedures used followed the procedures set
forth in the "Wyoming Air Quality Standards and Regulations", Wyoming
Department of Environmental Quality, 1982; the Appendix to the Code of

Federal Regulations, Title 40, Chapter I, Part 60; and the United States

Nuclear Regulatory Commission, Code of Federal Regulatinns, Title 10,

Chapter I, Part 20.

A preliminary velocity traverse was made at each port in order to determine
the uniformity of flow in the Yellow Cake Dryer Stack. Particulate samples
of 5-minute duration at each of the six traverse points were taken from
each port using an EPA-type, heated, glass-lined probe. The first and
sixth points were not sampled because they were less than 1 inch from the

stack wall. Instead, points 2 and 5 were sampled twice.

A preliminary velocity traverse was made at each port in both the Packaging
Room Exhaust and Cooler Exhaust Stacks. Particulate samples of S5-minute
duration at each of the six traverse points were taken from each port on

the Packaging Room Exhaust Stack. Particulate samples of 3-minute duration

at each of the 12 traverse points were taken from each port on the Cooler

8410-136



Exhaust Stack. All samples taken from the Packaging Room Exhaust and

Cooler Exhaust Stacks utilized an EPA-type, heated, glass-lined probe.

Before the test, the sampling train was leak-checked at 15 inches of mer-
cury. After the test, the train was again leak-checked at the highest
recorded vacuum reading during the test. Final leak-checking was performed

in order to predetermine the possibility of a diluted sample.

Before and after each test, the pitot tube lines were checked for leaks
under both a vacuum and pressure; the lines were checked for clearance;

and the zero manometer reading verified.

The emissions were calculated fro: gravimetric analysis using the 'front-
half' collections of the EPA-type sampling train. The 'front-half' parti-
culate and filters were analyzed by Alpha Energy ..toratories, Inc., Dallas,

Texas.

8410~-136
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DESCRIPTION OF TESTS

Pecrsounel from WEST, Inc. arrived at the Petrotomics Company Uranium Mill
near Shirley Basin, Wyoming, at 0800 hours on Thursday, June 21, 1984,

The sampling equipment was moved onto the Yellow Cake Dryer Stack and pre-
pared for testing by 0845 hours. Testing began at 0851 hours and was

completed by 0954 hours.

The equipment was moved onto the Packaging Room Exhaust Stack. Testing
began at 1034 hours and continued until completion at 1137 hours. The
equipment was moved onto the Coocler Exhaust Stack. Testing began at 1218
hours and continued until completion at 1321 hours. Radon-222 gas samples

were taken from each stack during the test.

The equipment was moved off the stack and loaded into the mobile laboratory.
The samples were recovered and taken to WEST, Inc.'s laboratory in Casper,

Wyoming, for further analyses and evaluation.

Testing at Petrotomics Company's Uranium Mill was completed at 1400 hours

on Thursday, June 21, 1986./

A,

Alan D. Roylan
President p

Field Testin upervisor
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Packaging Room Exhaust Stack

The sampling ports are located approximately 8 feet 11 inches (10.44 stack
diameters) downstream trom the stack inlet and approximately 4 feet 1 inch
(4.78 stack diameters) upstream from the stack outlet. The locations of
the sampling points were calculated as follows:

Inside Stack Diameter = 10-1/4 inches

Port and Wall Thickness = 4-1/2 inches

Percent of Diameter Distance

Point No. From Wall From Wall

1* 4.4 /2"

2 14.7 1-1/2"

3 29.5 3

4 0.3 7-1/4"

5 85.3 8-3/4"

6% 95.6 9-3/4"
Points | and 6 were adjusted to within 1/2" due to their proximity to

the stack wall.
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Cooler Exhaust Stack

The sampling ports are located approximately 5 feet 10 inches (4.5 stack
diameters) downstream from the stack inlet and approximately 3 feet (2.3
stack diameters) upstream of the stack outlet. The first and twelfth
points were not sampled because they were less than one inch from the
stack wall; instead, points two and eleven were double sampled. The
locations of the sampling points were calculated as follow:

Inside Stack Diameter = 15 1/2 inches
Port and Wall Thickness = &4 1/2 inches

Percent of Diameter Distance

Point No. From Wall From Wall

1 2.1 . eeee-

2 6.7

3 11.8 1 13/16"

4 17.17 2 3/4"

5 25.0 3 7/8"

6 35.5 5 1/2"

7 64.5 10"

8 75.0 11 5/8"

9 82.3 12 3/4"

10 88.2 13 11/16"

11 93.3 14 1/2¢

12 97.9  ese-
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Calculation of Source Emissions



Svmbol

an

ao

at

au

aw

ax

b
‘.

™

* 528°R, 29.92 "Hg (20°C,

Nomenclature for Particulate Calculations

English
Units

in,?
gr/dsck

gr/dscf

gr/CF
@ Stack
Conditions

gr/CF
@ Stack
Conditions

1bs/hr

1bs/hr

in.

32.2 :
ft/sec”

Metric
Units

g/dscm

g/dscm

g/m’

g/m

kg/hr

kg/hr

760 mm Hg)

Descrigtion

Stack Area

Particulate

Particulate

Particulate

Particulate

Particulate

Particulate

- Probe, Cyclone and Filter

- Total

- Probe, Cyclone and Filter

- Total

- Probe, Cyclone and Filter

- Total

Pitot Tube Calibration Factor

Sampling Nozzle Diameter

Percent Excess Air At Sampling Point

Acceleration Of Gravity

Percent Isokinetic

Percent Moisture In The Stack Gas By Volume



English Metric
Svmbol Units Units Description
Md Mole Fraction of Dry Cas
mf mg mg Particulate - Probe, Cyclone and Filter
M,0 18 1b/1b-mole Molecular Weight Of Water
m ng mg Particulate - Total
Mwair 1b/1b-mole g/g-mole Molecular Weight Of Stack Gas
MW 28.95 1b/
lb-mole Molecular Weight Of Air
de 1b/1b-mole g/g-mole Molecular Weight Of Dry Stack Gas
Pb "Hg
Absolute mm Hg Barometric Pressure
P "H,0 mm H,0 Orifice Pressure Drop
Ps "Hg
Absolute mm Hg Stack Pressure
APS "H,0 mm H,0 Velocity Head Of Stack Gas
Pstd 29.92 "Hg 760 mm Hg Standard Barometric Pressure
Qa ACFM m®/hr Sfack Gas Volume At Actual Stack Conditions
Qs DSCFM dscm/hr Stack Gas Volume At 29.92 "Hg, 528°R, Dry
R ftfjigzm;¥§:, Universal Cas Constant
* 528°R, 29.92 "Hg (20°C, 760 mm Hg)



Svmbol

gas

air

H,0

man

English
Units

°F

min

°F

528°R

ft?

dscf

fpm

ml

scf

0.0748 lbs/ft?

1 g/ml

51.63 1bs/ft?

Standard Conditions:

Metric

Units

°C

min

‘c

293°K

dscm

m/sec

ml

sCm

Description

Average Cas Meter Temperature

Net Time Of Test

Stack Temperature

Standard Temperature

Volume Of Dry Gas Sampled @ Meter
Conditions

Volume Of Dry Gas Sampled @ Standard
Conditions

Stack Velocity @ Stack Conditions

Total Water Collected In Impingers
And Silica Gel

Volume Of Water Vapor Collected @
Standard Conditions

Density Of Air

Density Of Water

Density Of Manometer 0il

68°F, 29.92 "Hg (20°C, 760 mm Hg)



ite Calculations

1 At Standard Conditions.*

-
sta

+ 460

Of Water Vapor Collected At Standard Conditions.*

]

cent lloisture In Stack Cas.




4. Mole Traction Of Dry Gas.

Md = 100 - ZM
100

5. Average Molecular Weight Of Dry Stack Gas.

- 44 3 32 “ 28
de -(,.,COZ X m)+ (402 X —""loo)-f (,:Nz X —100)+

6. Molecular Veight Of Stack Gas.

1b

]
( %C0 x

MW = MW, x M.  + 18 (X—Md) = ]lb-mole = g/g-mole

d d

7. Percent Ixcess Air At Sampling Point.

WEA = 100 (Z0, - 0.5% CO)
0.265 (ZN,) - (Z0,) + 0.5 (%CO0)

8. Stack Pressure.

P . P & stack pressure "lI.O

5 b 13.6 Hg Absolute

Ps = "Hg Abs. x 25.4 = mm Hg

* 528°R, 29.92 "Hg (20°C, 760 mm Hg)

28
100

)

1b/1b-mole

g/g-mole



v
©

<<
"

2] * D ::!. -
b Pater * "¢ % ' 3 std
1
+ 460) | ° -
5123.8 C (TS e X Average| (AP) " | = fopr

P x MW -J
s

v = fpm x 0.00508 = m/sec

Dry Stack Gas Volume At Standard Conditions.*

o e ' Tstd Ps

— M. X = - x
S 144 s s a Ls + 400 P

std

s 3 d " s
(\ = - :"
s T + 460 DSCRM
s
Q = DSCFM x 1.6990 = dsem/hr

Actual Stack Cas Volume At Stzck Conditions.

Q ® el = ACTYM
a 144
Q = ACTM x 1.6990 = m'/he
1
jxsw—\ ade | 37 oo s lah la -~ ) - 1 3
=3 Ne =7.72 Hg (20°C, 760 mm He)



ra

w

Percent Isokinetic.

v

4
1 _ Mg X (TS +460) x Pstd x 100 x 144
nD ?
Md X Tstd X Ps X 'I‘t x VS X A
1039 Vm . X (Ts +460)
3 = g
M. xP xT xV xD?
d 5 t s n
Particulate - Probe, Cyclone, and Filter.
-
C = — X -l—g._r_._
an v 64.8 mg
m
std
=
Can = 0.0154 7 = gr/dscf
mstd
Can = gr/dscf x 2.290 =. g/dscm

Particulate - Total.

m
t
= 54 = i
Coo 0.0154 x vm gr/dscft
std
C = gr/dscf x 2.290 = g/dscm

8°R, 29.92 "Hg (20°C, 760 mm Hg)



an

+ 460

At Stack Conc




Uranium Calculations

[ ugl/Vmstd (m®) ) [1X 10-6 m/mlj = ugl/ml

-7
[ ugl/ml] {6.77 X 10 uCi/ug 1 = wuCi/ml Uranium

226 ;
Ra““” Calculations

rn
5]
o

[ pCi Ra??*/Vmstd (@?) ] [1X 10 m’/ml ] = pCi/ml Ra

[ pCi Ra®?®%/m1 ] [ 1X 1078 uCi/pCi 1 = wuCi/ml Ra?2?f

Th?3% calculations

[ pCi Th®**/vmstd (@%) ] [1X 107 m¥/ml ] = pCi/ml Th2®®

[ pCi Th**%/m1 ] [ 1 X 107° uCi/pCi ] = uCi/ml Th23°

Pb?1? Calculations

[ pCi Pb2'°/Vmstd (@®) ] [ 1 X 10°° m®/m1 ] = pCi/ml pb???°

[ pCi P2 %m1l ] [ 1X10°° wci/pci ] = uCi/ml Pb210
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Source

-3

o

¥

a0

at

Emission Calculatijions

sampling nozzle diam,

percent isokinetic
particulate ~ probe,
cyclone and filter

particulate - total

particulate - probe,
cyclone and filter

particulate - total

particulate - proba,
cyclone and filter R
stack conditions

parcticulate total @

stack conditions

particulate -« probe,
cyclone and filter

particulate - total

ain.,

in.

(m)

mg,

gr/dscf*
(g/dscm)

gr/dscf*
(g/dscm)

PETROTOMICS

COMPANY

FILE NUMBER 8410-136

PKG EXHAUST
1

&y

skl
» ‘:H."d

93.39v

ro
—
~

YCD

S |:l

v 311
JONH

v U169
$ (:,35 .”

» 208

s O



Symbol

Run No.
Dace
Begin
End

¥
b

m 3
sta

adl

Py Q9  ~
" 88°F,

STACK EMISSTONS SURVEY
PETROTOMICS COMPANY
URANIUM MILL
SHIRLEY BASIN, WYOMING
JUNE 1984

FILE NUMBER 8410-~136

SOURCE EMISSION CALCULATIONS

Description Units COOLER EXH,
1

&/21/84

1218 MST

1321 HMST

barometric pressure "Hg Abs. ?3’30

orifice pressure drop .0 0. Q0
(m% H.0) 0, OO0

2

volume dry gas sampled i

@ meter condit.ras ft.3 e 7'?
(m™)

avg. gas meter temp °F ?d
(°c) "

volume dry gas sampled ALY

@ standard conditions¥* dscf ”1"‘2;
(dscm) 1,452

total H,0 collected, -
impingers & silica gel ml 14.2

volume water vapor
collected @ standard

conditions* scf t?;
1
(scm) g
moisture in stack gas »
1.. -9

by volume

29.92 "Hg (20°C, 760 mm Hg)



Source Emission Calculations

Symbol

“EA

* ",SJI’.'

Description

mol fraction of dry gas

excess air @ sampling
point

molecular weight of
dry stack gas

molecular weight of
stack gas

velccity head of stack
gas

stack temperature

stack pressure

stack velocity @ stack
conditions

stack area

dry stack volume @
standard conditions*

actual stack gas volume
@ stack conditions

29.92 "Hg (20°C, 760 mm Hg)

1b/1b-mole
(g/g-mole)

1b/ib-mole
(g/g-mole)

"H,.,O

(mm H,0)
°F

(°C)

"Hg Abs.
(mm Hg)

fpm
(m/sec)
in.2

(m2)
DSCFM
(dscm/hr)

ACFM
(m3/hr)

PETROTOMICS COMPANY
FILE NUMBER 8410-136

COOLER EXH
1

9871

21

79

28,84
250 8"4

28,70
28,70

037
0,949

251
144

23. 30
:;""1 . 7‘.-‘
82%
4,17

189
Q.12

585

994, .L7

1078
1831.91
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Source

O

at

aw

Descri

Emission Calculations

pllion

net time of

sampling nozzle diam.

test

percent isokinetic

particulate
cyclone and

particulate

particulate
cyclone and

particulate

¢ye’ ne and

- probe,
filter

- total
- probe,
filter

- toral

-~ [‘X‘U‘{‘;e',
filter @

stack conditions

particulate

total @

stack conditions

particulate

cyclone and

- probe,
filter

- total

Tndre
units

min.

in.

(m)

b 4
o

mg

mg

gr/dscf*
(g/dscm)

gr/dscf*
(g/(f scm)

PETROTOMICS COMPANY
FILE NUMBER 8410-136

COOLER EXH

612
016

94.19

37.8

Q062
0142

=
P

o ot/
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APPENDIX C
Calibration Data

June 4, 1984

NOZZLES
Set #A Set #B
Nozzle Diameter Nozzle Diameter
No. (inches) No. (inches)
1B 0.128
2B 0.176
A 0.254 3B 0.241
4A 0.318 4B 0.300
5A 0.354 5B 0.359
6A 0.377
7A 0.448 7B 0.500
8A 0.493
9A 0.499
10A 0.576
Set 1 Set 1II Set III
Nozzle Diameter Nozzle Diameter Nozzle Diameter
_No. ﬁinchqﬁl No. (inches) No. (inches)
I-1 0.131 II-1 0.123 ITII-1 0.127
-2 0.196 11-2 0.197
I-3 0. 245 II-3 0.249 I11-3 0.247
I-4 0.310 11-4 0.311 II1-4 0.373
[-5 0.373 II-5 0.374 III-5 0.365
I-6 0.419 [I-6 0.430 I11-6 0.437
I-7 0.490 11-7 0.498 I11I-7 0.499
[-8 0.571 I1-8 0.555 I11-8 0.566
[-9 0.616 II-9 0.612 ITI-9 0.613



APPENDIX C

Calibration Data

June 4,

1984

PITOT TUBES

Pitot Length
(effective length)

49-1

72-1

73-1

96-1

129-1

132~1

156=1

156-2

Calibration Factor
High 0.818
Low 0.820
High 0.824
Low 0.824
digh 0.823
Low 0.831
High 0.832
Low 0.826
High 0.829
Low 0.836
High 0.828
Low 0.836
High 0.823
Low 0.824
High 0.826
Low 0.828
High 0.825
Low 0.826
High 0.833
Low 0.832
High 0.824
Low 0.8.‘3
High 0.831
Low 0.831



APPENDIX C

Cali

June 4§,

DRY

bration Data

GAS

1984

METERS

Unit Number

1

N

s

Calibration Factor

0.990
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IMPINGER CATCH

SAMPLE NO. : /"‘ '/C'Q

AMOUNT OF IMP. TIP

IMPINGER NO. SOLUTION USED SOLUTION (ml) CONFIGURATION WEIGHT (grams)

1 nr /1 O /OO L Op Final 93,5

Initial &0 -3
Wt. Gain 55 Q0

2 DFE - Ho o Z () 0 g' Gfﬁ’f‘d" Final 5?0, 3
Initial N
Wt. Gain ;;13',9

3 DAy oY mop Final 4L «
Initial £ zr¢9. C
Wt. Gain P

4 5/ / Ca 5/ el L 0> Final So 2/
Initial ”

Wt. Gain QO.H

Final

Initial
Wt. Gain

Final

Flask

Initial
Wt. Cain

Final

o

Initial
Wt. Gain

TOTAL WEIGHT GAIN OF IMPINGERS (grams) //2. 2

DATE: b-3/~- S4

SIGNATURE: 42, Z /';4/,&

ORSAT ANALYSIS RESULTS

Gas Fractional Part

co, [
0, /9.0
co 00
N, 79 €

l 6

SICNATURE: ; 2 /% DATE: é,}/-— j'y
[ 7

7 TIMNE: [ 00




Job No. o — /% /)M-f-q, o _ FIELD DATA Nomograph Setting APO./C an /- 0§
Job Name L Tes toarsc S Ambient Temp. °F
Run No. / Assumed Moisture 2 /O .
Read and Record at the v
- ¥
Location _féck - Fuh Start of Each Test Poiat. Probe Length 32 > 2
Date ___[*_;-}_/" T Pitot Tube Leak Check &, 4
Operator !"/"4“ ¢ Q,}, T | Initial Leak @ / Q "l{g = :/’i :’:;;
Sample Box No. 5 Meter Box No. oA— Final Leak @ L &2 "Hg =
. A Ps Pm Is Im
Pump -,
Time | Meter, CF | in. H,0 C 2 In. Hg | op ' | ep” | Top o »
Desired | Actual Gauge Inlet | Outlet
(A-L | 1039|323 294 | 242 S yelogol 3ol pyo |23 |AS5% s 23 ;z____
[ 33 HK 45 |0 15 O 73 |le.rg | .o | sy 2527 | 2% 7 bt (4
¥ gy %;f/. 32 1015 0.722 | @2 79| 3-0 | /27 1232 |2£2 go | 22 122
3 79 | 352-5/ | €,/3 € 3¢ |0 S¢ | 3.0 | frp D36 G 23 23 7;
2 Ge | 28 S 42 | 2143 2 -s¢cl o s¢]l 3 o 21228 Py £ | F | 72
/ S| ssw-golo. /3 | ©  Fe| S -S| 5-0 S |2¢s 77 27 | 7=
(€20 | /2 C¥ | 390 9LC 5 - % - - = — - o
B-¢ | 1yo2) 327/ 58| ©.12 | O-§0o| .50 3.0 | Jyo | 23y | PL6 S N )
1 12| 7% S» e /3| O sc| o.se] 3.2 L2 | 2% 2L Se 29 | 23
y (21 322-20 | @749 | O, 92 |22 3-0 | 12( 1244 | 2eo s < ol ¥
3 22| ¥ . cy | o,/ 2.92 | ©vz2 % O | e | 25212y So /| 2%
2 221 %03.722 | £. /4y | © 52 )| o.72) 3-° | )] |Que | 2éo o/ AL
/ 2 |yce. 2¢ | &,/3 |0-%c O 54 3.0 | /Jo |2%¢ |laso sS4 2%
EAG | /s | 701 %54 — — — -1 = — — — v
’l —y— e
Pitot Tube Callbration Factor C /w/ Pitot Tube No. 52 ~/ Sample Purge: Initial Final
Volume Collected Vi, 37 796 g3 2c0, @0 00 -9 Probe Tip No. 2 - 4/ Probe Tip Dia. ©:3// in
Water Collected Vv, _2/- S ml %0, 2/ 1wy 2770 |V, =Dry Gas Meter
Calibration Fector /. O S 7 *
Time of Test T é o min Area Stack A g} in? g
t 2 Dry Cas £t -(T i Leak c“g
o - 2 " Stack R ‘ Meter Readiug t— Rate
Baro. Press. Py - 3/ 3( Hg Bana YO 05 4n. H40 it e ey
—

L HF

- 217




IMPINGCER CATCH

IMP. TIP

CONFIGURATION

Final
Initial
Wt. Gain

Final
Initial
Wt. Gain

Final
Initial
Wt. Gain

Final
Initial
Wt. Gain

Initial

Wt. Gain

SIGNATURE:




Nomograph Setting AP C: /g an___/ io

'L/;'.// - 4.05  FIELD DATA

Read and Record at the

Job No. & 7)o -'/éé

Job Name /,':’ L o Pete & <

Run No. i

Location <o p/foe £ x4

Date VAT D

Operator cacc begy - A/L,ur.',«7

Start of Each Test Point.

Ambient Temp.

°F

Assumed Moisture % 3 .
32”7

Probe Length

Pitot Tube Leak Check

Initial Leak @ _/ 5 "Hg = dddo cfm

Sample Box No. _ £, ° Meter Box No. _ A Final Leak @ _ /O  "Hg = £.¢2 0O cfm
A _Ps Pm Is Im
Pump . 5
Point Clock Dry Gas Pitot Oriiic: éH Vacuum S;:;ﬁ P;::: g::: Ef;t;:nt ey Gf: i Remarks
Time | Meter, CF | in. Hj0 . In. Hg | op oy oy op
Desired Actual Gauge Inlet Outlet |

A-(2 | 12: 48] Ane.303%1 0 o% 3-20)| 3.3¢© e 195 272 % | 235 S é 2Pl D>

t/ 12c2 | A1z es O | 230 | 2.2¢] 20 2921 33C |29 7 4% $° 22

/e | 23 s 58 | D o 3.20 22¢l 2.0 |22% .332 243 5/ 57| 22

4 25f2 | Ayl | © .o | 3.2 | 2 20] 2.0 1293 | 24/ lasy 4 $2 ! 27

% A D Z2/- ¢8| P.ce | 2 20 S2col 2 ¢ 1275 |\ 2% | 242 53 z >

2l 30 | 2y . 3¢ | C.o4 | 3.20 | 3. 20| 2-O 25 | 254 | 253 S3 % 27

£l 35 {22 90| Oty |2 20 |5 201 2.0 |28} |25z |268 T2 €l 28

S 352 | 432,92 | L. oy | 3 20 |3 30 z. 0 1229 | 2%% 256 - 32| =75

Ll 24 | 4 ’ (’ 05 | 2.40 -0 S0 |2725 |45 |2s/ S/ 271 25

3| % | %35 42 - o2 e | ZLc 4.0 %g 298 | 2(* fa % 75

2 73 | 432. §O a og | f¢co | sfeol -0 S 12wz |245% o2 2%

/ 45/, | 432, s <02 | f-e O |teco| H.O | 2F2]| 24 |26S s2 B3| 72
Erolfavy | 4%, 552 — - — = — —— — - - or
-1 J2S /N g ss+| C CS| 4 o0 |q < S Ol A8 | P35 |27/ s&| %21 27

(/) _S3% | $we-fo CO¢ 14 .00 dcol -© | FVY |53y laza o) £< | 72
[2, o¢ 742.9 9 6‘ us o 00 | 400 o |275 |23y | 223 zy gy | 50
|___Ssn)| Ys/ oo os5| Fos |7 co F-C (277 | 257 | 22¢ (x4 2o 2C
"ol /3pr 45y 29 c“ csl #eco | v od S ¢ I2y7 | 23¢ | o¢F L Zol SO
Pitot Tube Calibration Factor C (O - ¥/ 3 Pitot Tube No. 39 / Sample Purge: Final

Volume Collected V

Water Collected V,

Time o

Baro.

f Test T,

Press. Pb

(2,229 fe3
/‘1 o ml

é O min

23 32 g

%0, @O %09 ©
204 9/1021‘:2 7?'0

Area Stack A2 /37 1n2

Stack

Press. — 0/9F in, H0

Probe Tip No.~

V= Dry Gas Meter

Calibration Factor /r i

Mp

Dry Gas
Meter Reading__

Probe Tip Dia.ﬁ in
Ly

O6r2
v —
3 [' ;/}Lenk
ft ’(Tt min x i ctn)
E— _

. v
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IMPINGER CATCH

SWPLE X0.: /- (o /s d

AMOUNT OF IMP. TIP
IMPINGER NO. SOLUTION USED SOLUTION (ml) CONFIGURATION WEICHT (grams)
1 DT 4D yy-r. Ler P Final
G Initial
Wt. Gain
2 1) A -'/'/7,0 / Co A .‘/‘#(_/47 Final 522,1
Initial s
Wt. Gain éé
3 5 Lo L ler s oo Final 479 4
Initial J)EE
Wt. Gain
4 '(///,c kﬁ/ w—— s s o Final 9_357
Initial §/2 - ¢
Wt. Gain /5. 8
5 Final
Initial 11
Wt. Gain
6 Final
Initial =
Wt. Gain ;
Flask Final
Initial
Wt. Gain
TOTAL WEIGHT GAIN OF IMPINGERS (grams) /‘{.:l
DATE: & D 57

SIGNATURE:

ORSAT ANALYSIS RESULTS

Gas Fractional Part

CO:

iy /%4/)

Na

SIGNATURE: /,/’,;,f / r‘(/«tﬁ‘%/
7 > /////

L sy

DATE: !}/— 7

TIME:
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— a¢)

> o
L W
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WEST, Inc.

PARTICULATE ANALYSIS

Date 7-27-§<
Job No, Fo-43&

wm J{“Z/A'_ZL‘/!"LA'

V4 - &
Location ‘Vc z {wé, c"f v Locloe x4

Run No. L_Lv('//

FilterNo, L -2/ FrontWash 725 ml Impinger | Impinger 2
Final C. 6798 J00. 0799
Initial 0. ¢3%0 /00, 0555 )
0258 = 35§ olr9) =/9)
/2.4 7 - 1.5 blewk
31& 4 P
MF s3. ¥ mg MT ot mg

RunNo, L= /7-0(1'/.;.'9 f/,4
/

—_

FilterNo, L -70

Front Wash J20 ml

HE SN N NS S E .

Impinger | Impinger 2
Final o, 62 112, 9758
Initial L350 /2, 98550
0 0022 = 2.2 Jdoe 0§ =20.5 P — A ——
5.5 — ). 3 blank
st S -
z/ ) haud
MF 2/ 7 mg  MT mg
Run No.
l‘ FilterNo L -6/2 FrontWash 2§ 5 ml Impingar 1 Impinger 2
Final o 657 WL SO
'l Initial 0. évyT 0%.02227 ’
"—"_",__T - 3 | __‘,—7——': 7/ m— e e e
0.0073 5o, L. Q03/¥ = 7 8 bhont
i TX 1 i0. s
ll MF 278 mg M mg
l Acetone Blank: D.|. Water Blank
Final /oy s/725 Final
Volume 706 mil Initial (0¥ S/,24 Volume ml Imitial
. O o0 >
' Blank: __ 2 co ¥ 5 __maiml 1or1alWeight ¢! 7me | Blank: mg/ml Totel Weight J




ALPHA
% NUCLEAR
LABORAITORIES INC.

9982 MONROE DRIVE SUITE 405 DALLAS, TEXAS 75220 (244) 354-6092

-




CORE LABCRATORIES, INC.

P.O. Box 2794
Casper, Wyoming

ANALYTICAL REPORT
From _ Western Environmental Product » Water
Address Casper, Wyoming L Oate . 6-21-84
Other Pertinent Data

Analyzed by . " , - I Date r ] 6-26-84 _ .. Lab. No. RAOZSI

I

Rn222
I Sample Rn222 LLD
oCi71 pCI/T

1 YCD 0.9 £ 0.3 0.2
Packaaina exhaust 0.1 0.3 0.2
_Looler exhaust 0.1 0.3 0.2

_ ——
9
0 —

D - Not detected at level given in parentheses

Remarks

[
i
i e



and

Analysis



WESTERN ENVIRONMENTAL SERVICES & TESTING

Chain of Custody and Analysis Request

Job Number /0 - )26 Date(s) Sampled é--)/- é ¥

Job Name - > Number of Runs Z

Source Location 5:4“ é-’ g‘ . (47,
Unit Tested k k' 2 ~ Cclg/;’r - /ﬂ[' p/d.

Absorbing Solution/Analysis For

Run Filter Imp 1 Imp 2 Imp 3 Imp 4 Probe
Number T —
0 7 J DR / At
1~ L prte 0%/ _s_/z ¥ N
: Yo I 7/ e ras] ' 7. g sl ‘
I /"'}k\“' L -do L - 3 L y
-0 R
' ! .-’/0’» ’t’ ‘? d i v = P
4
l No_:
X
Other
' Total Number of Sample Bottles: ?
l Total Number of Filters: 3
Comments:
. i
Person Responsible for Samples: é g 4 /;2,/&‘4
rd
Sample No. Recovered by Date 1 Time Location
g [0S | Oa <, Y
i 2 [2:00| o L= 4~
T | [ 39| g T

nsport Date :J”}"_-fg Time: /YOO
Samples Received at lab by

Date:{ﬂ.ﬁZI ime: /5 s

Samples Analyzed by 7 ' / Date: & -%2/-g9Time: don




APPEND1X G

Resumes of Test Personnel










