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STACK EMISSIONS SURVEY
PETR0TOMICS COMPANY

URANIUM MILL
SHIRLEY BASIN, WYOMING

INTRODUCTION

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 March 14, 1985. The

purpose of this survey was to determine emissions of particulates.

Uranium-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 1

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 Dryer Stack

1. The emissions of particulate matter from the Yellow Cake Dryer Stack

were 0.698 pounds per hour (0.0476 grains per dry standard cubic foot), |
I

based on the test using the ' front-half' collections of the EPA-type !

sampling train.

2. The concentration of Uranium-natural (U) was 3.01 x 10'' pCi/m1, -

based on the test using the ' front-half' collections of the EPA-type ;

sampling train.

3. The U 0, emission rate is 0.0336 pounds per hour, based on the test
f

3

using the ' front-half' collections of the EPA-type sampling train. *I
f
L

Packaging Room Exhaust Stack
[t
t1. The emissions of particulate. matter from the Packaging Room Exhaust

Stack were 0.034 pounds per hour (0.0070 grains per dry standard (
cubic foot), based on the test using the 'f ront-half' collections of

the EPA-type sampling train.
.
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The concentration of Uranium-natural (U) was 6.88 x 101' pCi/m1, based '2.

| on the test using the ' front-half' collections of the EPA-type sampling
.

train.

3. The Us s emission rate is 0.0019 pounds per hour, based on the testo ;

;

using the ' front-half' collections of the EPA-type sampling train. i
i

!

L
'Cooler Exhaust Stack

,

1. The emissions of particulate matter from the Cooler Exhaust Stack were

j 0.027 pounds per hour (0.0056 Brains per dry standard cubic foot),

based on the test using the ' front-half' collections of the EPA-type

! sampling train.
! a

4

1 2. The concentration of Uranium-natural (U) was 4.11 x 10~11 uC1/m1, based ;

:

on the test using the ' front-half' collections of the EPA-type sampling

| train.

j 3. The U Os emission rate is 0.0002 pounds per hour, based on the test
i

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 Tiow Rate - AcrM 3061 823 994

Stack Flow Rate - DSCFM* 1712 559 569

% Water Vapor - % Volume 15.65 6.05 2.62

% CO: - % Volume 1.4 0.0 0.0

%0 - % Volume 18.0 21.0 21.0

% Excess Air At Sampling Point $36 ---- ----

Particulates
Probe. Cyclone & Filter Catch (Can)grains /dseta 0.0476 0.0070 0.0056

grains /cf at Stack Conditions (Cat) 0.0265 0.0047 0.0032

lbs/hr (Caw) 0.698 0.034 0.027

Total catch
grains /dsef* (Cao) .... .... ....

,

grains /cf at Stack Conditions (Cau) ~~~~ ~~~~ ~~~~

lbs/hr (Cax) ~~~~ ~~~~ ~~~~

Uranium-natural uC1/mi 3.01 x 10~' 6.88 x 10~1' 4.11 x 10-51

U:Os Emissions 1bs/hr 0.0335 0.0019 0.0002

.

68'F. , 29.92 "Ilg (20'C. , 760 mm lig)*
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RAD 10 CHEMISTRY LABORATORY RESULTS
AS REPORTED BY ALPHA ENERGY LABORATORIES, INC.

ON JUNE 6, 1985

YELLOW CAKE DRYER STACK

Sample Date March 14, 1985

Radon-222* pCi/1 3.7 2 0.6
LLD - pCi/1 0.2

Uranium-natural (U) ug/ sample 4250

pCi/mi 3.01 x 10 ' 2 0.07 x 10 '
~ ~

-1:LLD - pCi/mi 4 x 10

Radium-226
~1' ~1'uCi/mi 4.80 x 10 2 3.68 x 10

~1'LLD - uci/mi 5 x 10

Therium-230

pC1/mi 2.4 5 x 10'* # 2 1.05 x 10~12

LLD - uCi/mi 7 x 10 1:

Lead-210

uCi/ml 0.00 x 10-12 2 4.86 x 10-12

LLD - uCi/mi 8 x 10-12

* Radon-222 analyzed by CORE Laboratories.
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RADIOCHEMIf>TRY LABORATORY RESULTS

'

} AS REPORTED BY ALPIIA ENERGY LABORATORIES, INC.
CN JUNE 6. 1985

|

i

PACKAGING ROOM EXIIAUST STACK

,

Sample Date March 14, 1985

| Radon-222* pC1/1 0.5 2 0.3

l LLD - pCi/1 0.2
i

i
i

Uranium-natural (U) ug/ sample 840

uci/mi 6.88 x 10 18 1 0.05 x 10~1'
j LLD - pCi/ml 4 x 10~18
i

Radium-226

uCi/mi 7.47 x 10~11 2 3.73 x 10~13
~13LLD - uCi/mi 5 x 10

L

'

Thorium-230
, t

uCi/mi 6.61 x 10 12 1 1.10 x 10 12
i LLD - WC1/ml 8 x 10~18 I
,

!
i

| Lead-210

uC1/ml 1.22 x 10 12 2 3.80 x 10 12
LLD - pC1/mi 6 x 10~18

I
I

* Radon-222 analyzed by CORE Laboratories.

!
;
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RADIOCIIEMISTRY LABORATORY RESULTS
AS REPORTED BY ALPHA ENERGY LABORATORIES, INC.

ON JUNE 6, 1985

COOLER EXilAUST STACK

Sample Date: March 14. 1985

Radon-222* pC1/1 5.2 1 0.7
LLD - pCi/1 0.2

Uranium-natural (U) ug/ sample 63

uCi/mi 4.11 x 10 2 0.27 x 10~1111

LLD - pC1/mL 3 x 10~13

Radium-226

uCi/ml 3.61 x 10~18 2 3.25 x 10~18
~1'LLD - uC1/mL 5 x 10

Thorium-230

uCi/ml 6.83 x 10 12 1.12 x 10 12:

LLD - uCL/mL 8 x 10~11

Lead-210

pC1/mL 1.60 x 10~11 2 26.3 x 10~1'
LLD - pC1/ml 4 x 10 12

8510-105
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RADON-222 RESULTS

|

I
:
;

; Sample Date: March 14, 1985
i

I

i Yellow Cake Dryer Stack pCi/1 3.7 2 0.6
.[

' '

LLD - pCi/1 0.2

Packaging Room Exhaust Stack pCi/1 0.5 2 0.3i

1

| LLD - pC1/1 0.2
,

L

Cooler Exhaust Stack pC1/1 5.2 2 0.7
,

i LLD - pCi/1 0.2
4 ,
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I DISCUSSION OF RESULTS I
$

i

;= The one test for particulates taken on each stack appeared to be valid
,

r

T

. representations of the actual emissions. The indicative parameters calcu-

| laced from the field data were in close agreement to previous tests. The
;

j rates of sampling for the tests were well within the specified limits of
1

! the isokinetic rate, the greatest deviation being 9.5.

!
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4 DESCRIPTION OF PROCESS O'rERATION
!

!
!

j In a uranium milling operation, uranium is extracted from ore, purified,
;

i and converted to U 0s. The raw ore is crushed and mixed with sulfuric acid3

i

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
]
i
i transferred to the resin-in-pulp circuit where ion-exchange resin is re-
1

i moved counter-current to the solution flow.
I

!

This mixture goes to the clarifier where a filter removes solids and routes

j the pregnant solution to the solvent extraction circuit. The uranium-
a

I sulfuric acid mixture is renoved from the organic phase by ammonium

sulfate. The solution then goes to a precipitation tank where yellow cake

j is precipitated upon addition of ammonia. Thu yellow cake is dried, con-
i

| verted to Us e, and conveyed to a storage hopper where it is loaded intoo
;

j S5-gallon drums for shipment.
}
!
i .

I

i

|
|
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} DESCRIPTION OF SA!!PLING LOCATIONS

!

|

| Ye ' Cake Dryer Stack
i

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 stack inirt and approximately 2 feet (2.0 stack diameters),

1

I upstream from the stack outlet.

i

! 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 inlot and approximately 4 feet 1 inch

j (4.78 stack diameters) upstream f rom the stack outlet.
!

4 Cooler Exhaust Stack
i

! The sampling ports on the Cooler Exhaust Stack are located approximately
i

| 35 feet above the ground. The sampling was performed f rom two ports on
4

) the circular stack located approximately 5 feet 10 inches (4.5 stack dia-
|

| meters) downstream from the stack intat and approximately 3 feet (2.3 stack

diameters) upstream of the stack outlet.

|
.
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SAMPLING AND ANALYTICAL PROCEDURES'

4 i

; 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. Titic 40, Chapter I, Part 60; and the United States |3

; i

Nuclear Regulatory Commission, Code of Federal Regulations Title 10,'

,

i

Chapter I, Part 20.

I I

| A prelimirary velocity traverse was made at each port in order to determine ;

i i

the uniformity of flow in the Yellow Cake Dryer Stack. Particulate samples !j'
!

of 5-minute duration at each of the six traverse points were taken f rom !

j each port using an EPA-type, heated, glass-lined probe. The first and !

| 1
sixth points were not sampled because they waro less than 1 inch f rom the j

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

I i

1 :

A preliminary velocity traverse was made at each port in both the Packaging

j Room Scrubber and Cooler Exhaust stacks. Particulate samples of 5-minute j
I

L
j duration at each of the six traverso points woro taken from each port on
'

?
; the Packaging Room Scrubber Stack. Particulate samples of 3-minuto duration |

I I

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

| I

! L

i
'
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Exhaust Stack. All samples taken f rom the Packaging Room Scrubber and

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

Before the test, the sampling train was leak-checked at 15 iaches 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 picot 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 from 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 Laboratories, Inc., Dallas,

Texas.

.

0
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DESCRIPTION OF TESTS

Personnel from WEST. Inc. arrived at the Petratomics Company Uranium Mill

near Shirley Basin Wyoming, at 1000 hours on Thursday, March 14. 1985.

The sampling equipment was moved onto the Yellow Cake Dryer Stack and pro-

pared for testing by 1110 hours. Testing began at 1116 hours and was com-

i pleted by 1218 hours.

The equipment was moved onto the Packaging Room Exhaust Stack. Testing

began at 1242 hours and continued until completion at 1344 hours. The '

equipment was moved onto the Cooler Exhaust Stack. Testing began at 1400

hours and continued until completion at 1516 hours.

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 Hill was completed at 1545 hours

on Thursday, March 14, 1985.
.

/ 2 W jf g a t.
4fLG A. llinchuy' Alan D. Roy co

~

President 1.aboratory) upervisor

8510-105
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APPENDIX A

j Location of Sampling Points

!
1

' Yellow Cake Dryer Stack

The sampling ports are located approximately 10 feet (10.0 stack diameters)
i

l downstream from the stack inlet and approximately 2 feet (2.0 stack diameters)
i

upstream of the stack outlet. The first and sixth sample points were not

i
. sampled because they were less than one inch from the stack wall; instead,
1

points two and five were double sampled. The locations of the sampling
i

~

points were calculated as follows:
f

12 inchesInside Stack Diameter =

'
Port and Wall Thickness 4 inches=

!

| Percent of Diameter Distance
j Point No. From Wall From Wall'

1 4.4 -----

2 14.7 1-3/4";

3 29.5 3-1/2"
4 70.5 8-1/2"
5 85.3 10-1/4"

i 6 95.6 -----

1
r

i

4

8510-105
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Packaging Room Exhaust Stack

The sampling ports are located approximately 8 feet 11 inches (10.44 stack

diameters) downstream f rom the stack inlet and approximately 4 feet 1 inch

(4.78 stack diameters) upstream from the stack outlet. The' locations of

the sa=pling points were calculated as follows:

10-1/4 inchesInside Stack Diameter =

4-1/2 inchesPort and Wall Thickness =

Percent of Diameter Distance
Point No. From Wall From Wall

1* 4.4 1/2"
2 14.7 1-1/2"
3 29.5 3"

4 70.5 7-1/4"
5 85.3 8-3/4"
6* 95.6 9-3/4"

Points 1 and 6 were adjusted to within 1/2" due to their proximity to*

the stack wall.

.

8510-105
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1

!

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:

15 1/2 inchenInside Stack Diameter =

4 1/2 inchesPort and Wall Thickness =

Percent of Diameter Distance
Point No. From Wall From Wall

1 2.1 -----

! 2 6.7 1"

3 11.8 1 13/16"
4 17.7 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"
i 9 82.3 12 3/4"

10 88.2 13 11/16"
,

11 93.3 14 1/2"
12 97.9 -----

.

i

!

; 8510-105
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Example Particulate Calculations

i r
- ..

!

l. Volume of Dry Gas Sampled At Standard Conditions.* I'

.

||

- - - P, - j
T

'

V,td = V, std b + 13.6 |
; s T + 460 P I

a std '

;
;_ _ _ -

- P- '

4 "p
17.65 V b + 13.6

,

V dsef= =

i "std *
T + 460

; m r
r
i

I
V dsef x 0.028317 - dsem '=

"std j

i
r
t

2. Volume of Water Vapor Collected At Standard Conditions.* I

;

V (V - gms SO: - gms H 8) D=
2 HO std +2

|
gas

Pstd "H O 453.6 !

,

2
!

, ,

i i

scf IV 0.0472 (V - gms SO2'

gas H2S)= - =
w w

gas g
;

1

i

V, scf x 0.028317= - semi

gas ;

- [
,

3. Percent Moisture in Stack Gas.
t

i

V
w
***

-f| %M x 100 %= =
V +V

4'
m w t
std- gas "

fi
i -

* 528*R, 29.92 "Hg (20*C, 760 mm Hg)_' !
%% |

[: - s_

!
, ,

,, ;
, . - . - - - . - _ - - , , - . _ , - . - . . . - - - _ . . . . , . , . . . . _ , _ . . _ , , , . . - . . - , - _ . . _ . - . _



. . . _ _ _ _ . _ _ _ _ _ - . _ _ . ..__. . - . ,_ .. _ _ .

Y

l

J

i

(

{ 4. Mole Fraction of Dry Gas.
t

100 - %M*
d 100-

5. Average Molecular Weight of Dry Stack Gas.

i f 3 f i f 1 f
28 )i 44 32 I I 28 1

100)+p0x 100)|= lb/lb-moleMW 100[ + h02d"k 02 x 100)
+ [ 2x x

g/g-mole=

;

; 6. Molecular Weight of Stack Cas.

4

lb
j MW Mwd * "d + 18 (I-M ) g/g-molelb-m le= = =

d
'

i
;

!

! 7. Percent Excess Air At Sampling Point.
,

j %EA = 100 (%02 - 0.5% CO)
0.265 (IN2)'

- (%0 ) + 0.5-(%CO)2

i
1
:

:

j 8. Stack Pressure.

b , stack pressure "H O2
, p _p "Hg Absolute, =

13.6s,

!
.

P, "Hg Abs. x 25.4 = mm Hg=

.

|

* 528*R 29.92 "Hg (20*C, 760 mm Hg)

i

:

, - _ _ , , , . . , , . . . - , , , . - . - - - - . - , - - - - - - - , ~ , , -
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1

1

9. Stack Velocity At Stack Conditions.

2g x p xP x MW x (T + 460) x AP 1/24

C 60 man std air a sV =
s p

12 x p x P, x MW x Tstd ;dr
- _

!

b
-(AP)F = fpm(T + 460)V 5123.8 C s x Average=

s p
p, x gy

V, fpm x 0- 00508 = m/sec
~

=
.

10. Dry Stack Gas Volume At Standard Conditions.* i

1 std P,T
E *^ *" d*T + 460 * Ps 144 s s

s std

0.123 V xA xM xP=
s s_ d a = DSCFMq ,

s T +460
!

1
'

1 Q DSCFM x 1.6990 = dsem/hr] s =

f

11. Actual Stack Gas' Volume At Stack Conditions,
g

xA
ACFMs s =

,

: a 144
- t

, ,

!

3m /hrACFM x 1.6990Q = =,

a.

|

i

| * 528*R, 29.92 "Hg (20*C, 760 mm Hg)

i

e
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i

12. Percent Isokinetic
'

; y
atd x (T, + 460) x Pstd x 100 x-144m

i gy ,
.

2nD
M xT xP xT xV x n

d std s t s
4:

,i

!
'

1039 V x (T + 460)m s*

std
.%I =

2-M xP xT xV Dd a t s.n
I

! 13. Particulate - Probe, Cyclone, and Filter.

m
f x 1 gr

i C =

3 an V 64.8 mg
"std,

,

0.0154 "f gr/dsef ,C = =
4 an i

V2'

"std '

!

gr/dsef x 2.290 = g/dscm< C =

.

an
!

14. Particulate - Total.
'. t

I
"

m
I' gr/dsef.c =

C 0.0154 x=
: ao V
| "std -

:
i

gr/dscf x 2.290 = g/dsemC =
ao .

|

!

I
*

!

!
,

,

:
F

!
!

528'R, 29.92 "Hg (20'C, 760 mm Hg)
[

~ *

;
t
.

i
,

! !
l !
! !

<
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15. Particulate - Probe, Cyclone, and Filter At Stack Conditions.

( std) xMC C x s=
# ""

P (s+std

17.65 x C, x P, x Md
C,g " E#=

T + 460s

3
C,g gr/CF x 2.290 = g/m=

16. Particulate - Total, At Stack Conditions.

17.65 x C,, x P *M gr/CFC s d= =
""

T, + 460

3g/mgr/CF x 2.290 =
C =

au

17. Particulate - Probe, Cyclone, and Filter.

"x 1 lb
C C xQ x=
av an s I hr 7000 gr

I
C, 0.00857 x C *9 = lbs/hr=

an s

(

C,y lbs/hr x 0.4536 = kg/hr= r

18. Particulate - Total. I

C, 0.00857 x C,, x Q, = ]bs/hr=
,

!
i
'

C, lbs/hr x 0.4536 = kg/hr=

* 528*R, 29.92 "Hg (20*C, 760 mm Hg)
,

,

. _ _ ,



Nomenclature for Particulate Calculations

English Metric
Symbol Units Units Description

A, in.2 m Stack Area2

C gr/dscf g/dsem Particulate - Probe, Cyclone and Filter

C gr/dsef g/dsem Particulate - Total

C* gr/CF
*

@ Stack g/m Particulate - Probe, Cyclone and Filter3

Conditions

C gr/CF
"" 3@ Stack g/m Particulate - Total

Conditions

C,y lbs/hr kg/hr Particulate - Probe, Cyclone and Filter

C lbs/hr kg/hr Particulate - Total

C Pitot Tube Calibration Factor
P

D in. m Sampling Nozzle Diameter

%EA Percent Excess Air At Sampling Point

g 32.2
ft/sec2 Acceleration of Gravity

! %I Percent Isokinetic

%M Percent Moisture in the Stack Gas by Volume

* 528" R, 29.92 "Hg (20*C, 760 mm Hg)
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i.
R

English Metric I

Symbol Units Units Description |

!

I M Mole Fraction of Dry Gasd

mf. mg mg Particulate - Probe, Cyclone and Filter ;
: 6

1-

b20 18 lb/lb-mole Molecular Weight of Water

a mg mg Particulate - Total

! !

! MW ib/lb-mole g/g-mole Molecular Weight Of Stack Gasdr
1

.

T

j MW 28.95 lb/
,

! lb-mole Molecular Weight Of Air
,

l
MW lb/lb-mole g/g-mole Molecular Weight Of Dry Stack Gaud

!

P Eb
Absolute m Hg Barometric Pressure,

b .

P "H O mHO Orifice Pressure Drop2 2

4

,

P "Hg
s

. Absolute m Hg Stack Pressure
i

i
: AP, "H O m H2O Velocity Head of Stack Gas2

!

|
P 29.92 "Hg 760 m Hg Standard Barometric Pressurestd

l
,

i 3
Q, ACFM m /hr Stack Gas. Volume At Actual Stack Conditions

t

I

:

j Q, DSCFM dsem/hr Stack Gas Volume At 29.92 "Hg, 528'R, Dry
t

i 21.83 "Hg
ft'/lb-mole *R Universal Gas Constanti

!

* 528'R, 29.92 "Hg (20*C, 760 m Hg)

;

L.



English Metric
Symbol Units Units Description

T 'F 'C Average Gas Meter Temperature

T min min Net Time of Test

T, 'F 'C Stack Temperature

T
std 528*R 293*K Standard Temperature

3 3
V ft m Volume of Dry Gas. Sampled @ Meter
* Conditions

V dsef dsem Volume of Dry Gas Sampled @ Standard"std Conditions

V, fpm m/sec Stack Velocity @ Stzek Conditions

V, ml al Total water Collected in Impingers
And Silica Gel

w scf sem Volume of Water Vapor Collected @
gas Standard Conditions

3
p ir 0.0748 lbs/ft Density of Air

a

DHO 1 g/mi Density of Water2

3man 51.63 lbs/ft Density of Manometer Oil

| Standard Conditions: 68'F, 29.92 "Hg (20*C, 760 mm Hg)

1

;

:

|
.

!

I
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STACK EMISSIONS SURVEY
PETROTOMICS COMPANY

URANIUM MILL
SHIRLEY BASIN, WYOMING

MARCH 1985

FILE NUMBER 8510-105 '

1

SOURCE EMISSIONS CALCULATIONS

!

Symbol Description Units
YCD PKC EXHST COOL EXHST ;

Run No. 1 1 1 i

Date 03/14/85 03/14/85 03/14/85

| Begin 1116 MST 1242 MST 1400 MST |

c

End 1218 MST, 1344 MST 1516 MST
1

, P barometric pressure "Hg Abs. 23.20 23.22 23.22 ;b
(mm Hg) 589.28 589.79 589.79 |

P orifice pressure drop "H O 1.46 1.01 1.14" 2
(mm H O) 37.04 25.61 28.902

V volume dry gas sampled ;" @ meter conditions ft. 41.202 35.942 45.33 .

3 1.167 1.018 1.284 I(n )
T avg. gas meter temp *F 42 46 48

-

*
(*C) 5 8 9 !

i

V volume dry gas sampled
m
std @ standard conditions * dscf 33.778 29.192 36.693 '

(dscm) .956 .827 1.039

V total H O collected,
" 2

impingers & silica gel ml 132.3 39.8 20.9 i

V volume water vapor !

" gas collected @ standard
^

conditions * scf 6.268 1.879 .986 I
(sem) .177 .053 .028

i

,

%M moisture in stack gas
,

!
' by volume % 15.65 6.05 2 62

,

t

i

* 68'F. 29.92 "Hg (20*C, 760 mm Hg)

|
|

._ - - - - _ _ _ . - - . _ . . - . , - . . - - , - - . _ _ _ - - - - - - - . _ . _ . - - _ , .
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PETROTOMICS COMPANY
URANIUM MILL

FILE NUMBER 8510-105Source Emission Calculations

:

YCD PKG EXHST COOL EXHSTSymbol Description Units

1 1 1
'

M mole fraction of dry gas -----

d . e 4 3,,., .y295 .?72e.. .

CO 1.4 0 02

0, % 18 21 21
-

+

N 0.6 79 792

%EA excess air G sampling
point % 536 --- ---

W molecular weight of
d

dry stack gas Ib/lb-mole 2s 94 2s,84 23.84(g/g-mole) 23.94 28.84 23 84

W molecular weight of
stack gas 1b/lb-mole 27.23 28.18 29.56(g/g-mole) 27.23 28.18 28.56

APs velocity head of stack

; gas "H .876 .13e .0212
I (mm H O) 22.25 3.45 0.792

T, stack temperature *F 160 109 240
(*C) 72 43 113

P, stack pressure "Hg Abs. 23.21 23.22 23.22(em Hg) 589.43 589.88 589.711
I

V stack velocity @ stack
s

conditions fpm 3901 1445 757
(m/sec) 19.82 7.34 3.85

A, stack area in.2 113 82 189
(m2) O.G7 0.05 O.12

,

q dry stack volume @ DSCnt 1712 509 569s standard conditions * (dsem/hr) 2997, g9 949,71 966.39

Q"
actual stack gas volume

O stack conditions ACRI 3061 823 994'

(m /hr) 5200.88 1397.92 1688.40

,

* 68'F. 29.92 "Hg (20*C. 760 mm Hg)

i i

l

I
. _ . _ --- - . _ _ _ , _ _ _ , _ .._ -. -- _ - , - ._. -- - -- - _ - . - - --
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:

PETR0TOMICS COMPANY
URANIUM MILL

Source Emission Calculations FILE NUMBER 8510-105

i

Symbol Description Units
YCD PKG EXHST COOL EXHST1

'
1 1 1

T net time of test min.7 60 60 72

D sampling nozzle diam. in." .226 .311 .489 i(m) .006 .008 .012
'

|

%I percent isokinetic % 93.00 94.30 90.50

,

a m particulate - probe, og 104.3 13.3 13.3g
cyclone and filter

, m particulate - total og o o o
;

C particulate - probe, gr/dscf* .0476 .007 .0056cyclone and filter (g/dsem) .109 .016 .0128
,

!

'

C,, particulate - total gr/dsef* o o o
j (g/d sc,m) o o o
i

i
C,g particulate - probe, gr/cf

.0265 .0047 .0032cyclone and filter 0
3 .0607 .0108 .0073stack conditions (g/m )

i

i

C, particulate total @ gr/cf n o ostack conditions j,3) 0 0 .e
*

<

C particulate - probe, Ibs/hr .398 .034 .027aw
cyclone and filter .317 .015 .012g

C particulate - total lbs/hr 0 0 0
; (kg/hr) 0 0 0

|

* 68'F, 29.92 "Hg (20*C, 760 mm Hg)

t

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ ~ - -- - - ~ ~ - - -



APPENDIX C

Calibratipn of' Equipment
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l APPENDIX C

Calibration Data

' March 29, 1985 '

N0ZZLESi

i

Set #A Set #B
t

Nozzle Diameter Nozzle Diameter
No. (inches) No. (inches)

i 1B 0.126
'

2A 0.197 2B 0.177
! 3A 0.258 3B 0.235

4A 0.305 4B 0.299
SA 0.356 SB 0.3561

'

6A 0.384 .6B 0.368
7A 0.446 7B 0.498
8A 0.497
9A 0.496

10A 0.579

i

Set I Set 11 Set III
,

Nozzle Diameter Nozzle Diameter Nozzle Diameter
No. (inches) No. *(inches) No. (inches)

!

I-1 0.127 11-1 0.122 111-1 0.126'

I-2 0.193 II-2 0.197
I-3 0.247 II-3 0.249 III-3 0.252
I-4 0.302 III-4 0.366
I-5 0.374 II-5 0.375 III-5 0.366
I-6 0.413 II-6 0.435 III-6 0.428
I-7 0.489 II-7 0.498 III-7 0.500
I-8 0.471 II-8 0.556 III-8 0.559
I-9 0.615 II-9 0.612 III-9 0.607

.

_ ._. - . , . . ,- ,- , --__._-.,_- _. ,_ - __ _. - , - _ _ -__-...--.---.--,-_.-,.-, . -..
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APPENDIX C

Calibration Data

March 29, 1985

PITOT TUBES

Pitot Length Calibration Pitot Length Calibration
(effective length) Factor (effective length) Factor

28-1 High 0.825 122-1 High 0.829
Low 0.823 Low 0.823

32-1 High 0.838 128-1 High 0.824-
Low 0.829 Low 0.830

46-1 High 0.815 132-1 High 0.825
Low 0.815 Low 0.830

49-1 High 0.828 132-2 High 0.843
'

Low 0.837 Low 0.836

72-1 High 0.828 156-1 High 0.804
'

i Low 0.834 Low 0.809
'l

i 72-2 High 0.818 156-2 High 0.836
Low 0.823 Low 0.827

73-1 High 0.841
Low 0.840<

74-1 High 0.833
Low 0.336

9'6-1 High 0.825
Low 0.826

:

i

l
1

!

l
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APPENDIX C,

8

,I

Calibration Data
,

March 29, 1985

1

DRY CAS METER

Unit Number Calibration Factor

i
1 0.993

1 2 1.008
i

! 3 1.012
1
1

''

4 1.010

i

i .

!

!
r

.

! i

'
I

.

,

l

!

!
,

!

!
'

1,

,
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Field Testing Data
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UtPE::GER CATCll

i

SAMPLE NO.: Y .f. O. \
I

,

i
,

AMOUNT OF dip. TIP
IM?INGER NO. SOLUTION USED SOLUTION (ml) CONFICURATION WEICHT (grams),

I bT 16D uoni C Fina1 4 // ,5

Initial S64* z..
Wt. Cain A S, 3

2 bT- fCD $ $ er4 Final _Sp(. O

Initial 553.S
'

Ut. Gain <w . f.

3 br2*t 446I C Final Sao.o
-

V
Initial # s r.T

, Wt. Cain p7 5

4 S u r.A S i t AloO[O Final R06. O
-

Initial 7 76.5
Wt. Cain 29 5

!.
_

5
Final

,

-

i Initial
Wt. Gain

6
Final

i
Initial
Wt. Gain

f Flask
Finst
Initial
Wt. Cain

.

TOTAL WEICHT CAIN OF IMPINGERS (grams) I .3 7 * O
I

__

*
DATE: 3 /4 - f S~

SICNATURE: b A6 m_x
!

ORSAT ANALYSIS RESULTS
.

Cas Fractional Part

C0 t . 4 '/.g_

0 16 . o *|-2 _.

C0 c . o *f.

. "2 do ' %

SICNATURE: [ $^ - DATE: o-M.3r
( *

TINE: 7200|
- _ - _ _ _ _ _ _ .
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UIPINGER CATCl! |

'

|

SAMPLE NO.: k6[ .M /

,

AMOUNT OF dip. TIP |
UPINGER NO. sot.UTION USED S01.UTION (ml) CONFIGURATION WEIGHT (grams) I

L DI |H dsdfS Final < st *7 > 0
Initial Syy.A,

| Uc. Cain - 7 .o
*

i

2 DT. M 6 ,f.,,, ,-N Final f7/.O
I Initial $7, 7. E

* ' WC. Gain s,2.

3 b% 44eo/4 Final 4 92.f
i 8 Initial 49o.#
| Vt. Cain f,7

_(,[m - A46/4 Final 7 v1,[4 -

Initial 733. Jr'

Wt. Gain 90
!>

5 Final '

Initial*

. Wt. Cain
4 .

6 Final
: Initial

Wt. Gain
'

:

Flask Final
Initial,

Wt. Cain

TOTAI, WEIGHT CAIN OF IMPINCERS (grams) be9
4

!

; DATE: J . /g f f~

SIGNATURE: [%

OF. SAT ANALYSIS RESULTS

Cas Fractional Par t;
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2 --- =

0
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U! PINCER CATCl!

>

SMtPLE NO. : aMS * 5 !-- / ~

d('
AMOUNT OF dip. TIP

I!r?INCER NO. SOLUTION USED SOLUTION (ml) CONFIGURATION WEICHT (grams) f,

1 bI (H Umatf Final S'$ f ' S
,

,

Initial .567,3 ;. Wt. Gain 14. B.-
'

'

2 bI |@ C, Sw TW Final $1 ( . 2.
.

Initial SSs, g i
'

Wt. Gain /2 7.

3 dEY Nd/8 Final Sof. Y~ '

V
Initial 507.9 i

Wt. Gain eS

4 bYw Uo6/A Final '7 4 f . 4 ;

~

'
Initial 7(p. o
Ut. Gain /2,4

5 Finall

Initial i
-

Wt. Gain -
1

6
Final
Initial '

Vt. Gain

Flask
Final

| Initial
Ut. Cain

,

'
. ,

TOTAL WEICHT CAIN OF IMPINGERS (grams) 39.8 '

:
'

,
~

DATE: 3 - p 4 IS~

SIGNATURE: [Me '.

F

ORSAT ANALYSIS RESULTS i

Cas Fractional Part
i

c
: 2- \ f'

\,/-0 W.2-
! \/ y -
'

CO /\
'

N
2
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APPENDIX E

Analytical Data
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WEST Inc.<

]0

PAIITICULATE ANALYSIS
, ,

ST /0 -/OSJob No,

01 e be fe |e cNome

Location bekerida fd l'M. M>a /es ft/.i
et f ' '

. Run No. I ~ $*s|c *f *)'/ -

FilterNaM FrontWash M mi impinger 1 Impinger 2

Final d.d777 10 4.11 A f
Initial 0 8 77 V 106.21f$

0.0003;d3 0 0 l '/O n / */ O
p ~ /. O h/*wj

1i.oi 3.3
MF /82 'mg MT mg

Run No, / ~ A

FilterNo. /(-82 FrontWash 208.ml Impinger 1 Impinger 2

Final 0. l|fS /02. A y//
Initial # d7Ed /02 / fd3

p.0yyC :ypff 0 06 O f * 40. A
ggy _ ~/ o b/e a|t

/0 f.] 57 Y

MF /o YJ mg MT mg
'

Run ho, / - C ./r r f t$e es |

Filter Na /f Il FrontWash M ml Impinger 1 Impinger 2

Final d . 4 75 9 jgy, y 7j j
Initial 0 $ 7$1 /07.2486

0 00 OZ * 0 f 6. O / '/S * '[ y ,, , j,, ,

/# 'MF / 7.3 Mr mg_

Acetone Blanks D.I. Water Blank
Final 9f / F/ L Final

Volume Aoo ml Initial 4.r. / 2 e 7_ Volume ml Initial
o . O co/ o

Blanks o.80 4 mg/ml Totalwe;ght /. o Blonki mg/mi TotalWeight

!



RECEIVED j.11 .3

(y) ALPHA
'

REPORT OF ANALYSIS
CX oNUCLEAR " " ' ' " " ' " - " '(A) LABORATORIES INC. .

A DMSION OF ALPHA EfEiGf LMORATO2ES. INC.

DESTERN ENVIR(NSENTAL

3 AIRS FOR PB U TH AND RA 8520-105

SAPPLE I. D. ISOTOPE CONCENTRATION (UCI/ML) LLD(UCI/ML)

3/14/85 PETROTOMIC PB-210 (1.22 2 3.80) X 10-** 6X 10-*=
PE FRONT RUN 1 U-NAT (6.88 2 0.05) X 10-** 4X 10-**
7293 TH-230 (6.61 2 1.10) X 10-*= 8X 10-*=

RA-226 (7.47 2 3.73) X 10-** 5X 10-**

3/14/85 PETROTOMIC PB-210 (0.00 2 4.86) X 10-** 8X 10-sa
YCD FRONT WASH U-NAT (3.01 * O.07) X 10-' 4X 10-**
7294 TH-230 (2.45 2 1.05) X 10-** 7X 10-**

RA-226 (4.80 2 3.68) X 10-** 5X 10-**

3/14/85 PETROTOMIC PB-210 (1.60 2 26.3) X 10-** 4X 10-**
CE FRONT U-NAT (4.11 2 0.27) X 10-** 3X 10-**
7295 TH-230 (6.83 2 1.12) X 10-*= 8X 10-*=

RA-226 (3.61 2 3.25) X 10-** 5X 10-*=

,

| 9982 MONRCE DRIVE SulTE 405 DAUAS. TEXAS 75220 (214)351 6092

_ ._ _ . _ _



. - - _ _

| CORE LABORATORIES, INC,
ANALYTICAL REPORT RECEIVED APR 1 6 1985'

REC. 3-18-85 PAGE 1 0F 1

WESTERN ENVIRONMENTAL

6756 WEST URANIUM ROAD JOB: W50103
CASPER WY 82604 CHEMIST: DLD
ATT. ALAN ROYLANCE LOCATION CASPER RADIOCHEN

, ,

SHPL SAMPLE RN222 ERROR LLD
NO. ID. PCI/L PCI/L PCI/L

103-1 CE 5.2 0.7 0.2

103-2 YCD 3.7 0.6 0.2
103-3 PE 0.5 0.3 0.2.

_-

These onolyses. opres or interpretotes are tosed on etwervctons orut material supplied by the cf ent to whom.ond lor whoss enclusivo ondconfusensd use. this reportis mode theinterpetotions or opn.ons -
srpreued represent the test judgment of Core Laboratories, Inc. (oD ' errors and omisses excepted), but Core taboratores. Inc.ond ets off<ert ond employees.ossume noresponsbelity onJ rnoke no worroray or
rA~MWTd@3eMG as 90 the M@otsons. or (politotleness ci nny oil gas cool or other menerol, property, well or sand in C00nection woth whth such repoit as used of relaed upon-
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Chain of Custody and Analysis Request
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WEST, Inc.

Chain of Custody and Analysis Request

2 C o - Io [ Date(s) Sampled 3 -14 -7 fJob Number

Job Name su , * 'd Number of Runs 3

Source Location 9< 4u = Aws. 61. _

0$ M*Aude 6xa.* ss1~. 0etas. (spa 47Unit Tested
i ,

Absorbing Solution / Analysis For

Run Filter . Imp 1 ~ Imp 2 imp 3 Imp 4 Probe -

N'. -k p ,- Uneh

4CD M/ U|m ars r N]-f W1 t< $~ 3 p er $1 , nor$7 /n,?>r W }fa e r.
pausa y &4 .. - -,,

DI L4 ft.
,,

W W - -
,, .. ,,

D K ft

4

No :x

Other

Total Nu=ber of Sample Bottles: h

Total Number of Filters: O

Co==ents:

_

;

Person Responsible for Samples: [/ h
_

Samole No. Recovered by Date ' Time location

1 .5 f 4 95 /138 A

[I2
~ h 3 -14 -1f /4o , 4.--

3 3 */4 8 f /f30 p

| 4
'

IIJ'l#' Time:Samples Received By for transport Date:

" ' Date: kime: 'Sa=ples Received at lab by:

f u* /) $h k / - Date: J-2f- Time:
"

| Samples Analyzed by:
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Resumes of Test Personnel
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i

RUSSELL F. MASON

!

i

CURRENT:
6/1/81 to present Senior Technician, Western Environmental Services

and Testing, Inc., Casper, Wyoming and Dallas, -

Texas; an environmental monitoring and consulting .

firm. Conducted over 50 source emissions surveys,
and assisted in more than 175 surveys. Presently
involved in overseeing various ambient air networks.

!

!

!

EXPERIENCE: L

12/1/80 to 5/31/81 Air Quality Department, Kumpe and Associates,
P.C., Casper, Wyoming, an engineering and con-
sulting firm. Headed several ambient air monitoring '

stations. Assisted with stack sampling, contributing
to over 45 source studies.

4

^\

EDUCATION: Received an Associate of Science degree in
|

Physiology from Casper, College, Casper, Wyoming
(1977). Two years Environmental Biology,
University of Wyoming, Laramie, Wyoming,
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f
TODD R. TWEDT

; !

:
!

!

fCURRENT:

l 3/4/85 to Present Senior Technician *

Western Environmental Services & Testing, Inc. I

Casper, Wyoming and Dallas, Texas {
An environmental consulting and monitoring [
firm.

I 4/20/84 to 3/3/85 Technician
Western Environmental Services & Testing, Inc. f

i

EDUCATION: Graduate of Stevensville High School i
Stevensville, Montana 1983 j

i,

TECHNICAL EXPERIENCE: Assisted in over 30 stack sampling tests.
i
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