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I
STACK EMISSIONS SURVEY

PETROTOMICS 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 June 21, 1984. The

purpose of this survey was to determine emissions of particulates.

Uranium-natural (U), Radium-226. Thorium-230, Lead-210, and Radon-222

f rom 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 Regulationn," Wyoming Department of Environmental Quality,

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

Part 60; and the United States Nucicar 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 0.208 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.

2. The concentration of Uranium-natural (U) was 6.05 x 10'"pCi/ml,
.

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

sampling train.

3. The U 0s emission rate is 0.0056 pounds per hour, based on the test3

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

4. The concentration of Radon gas in the stack gas was 0.910.3 pCi/1.
~

.

Packaging Room Exhaust Stack

1. 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.,

8410-136
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2. The concentration of Uranium-natural (U) was 2.65 x 10~11 uCi/ml based

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

I train.

3. The U20s emission rate is 0.0010 pounds per hour, based on the test
P -

' using the 'f ront-half ' collections of the EPA-type saupling train.,

4. The concentration of Radon gas in the stack gas was 0.1 2 0.3 pCi/1.

l

Coolnr Exhaust Stack

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

0.057 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. 1
I

2. ,The concentration of Uranium-natural (U) was 6.52 x 10'' pCi/m1, based

on the test using the'' front-half' collections of the EPA-type samplingI
train.

3. The U 0s emission rate is 0.0248 pounds per hour, based on the test3

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

4. The concentration of Radon gas in the stack gas was 0.1 1 0.3 pCi/ml.

! i

i

n
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SU E RY OF RESULTS

Packaging
Yellow Cake Room Cooler Exhaust

Run Number 1 I 1

Stack Flow Rate - ACFM 2366 811 1078
~ ~ ' '

Stack Flow Rate - DSCFM* 1433 566 585
.

-

% Water Vapor - % Vol. 9.82 3.35 1.29

% CO - % Vol. 1.4 0.0 0.02

'

%0 2 - % Vol. 19.0 21.0 21.0

% Excess Air 0 Sampling Point 907 ---- ----

Particulates

Probe. Cyclone & Filter Catch (Can)
grains /dse t * 0.0169 0.0114 0.0114I grains /cf @ Stack conditions (Cat) 0.0102 0.0079 0.0062

lbs/hr (Caw) 0.208 0.055 0.057

Total Catch (Cao)
grains /dscf* --- ---- ----

grains /cf @ Stack Conditions (Cau) = ---- ' ~
---

lbs/hr (Cax) --- ---- ----

Uranium-natural (U) j(C1/mi 6.05 x 10-10 2.65 x 10-11 6.52 x 10-'
U0 Emissions 1bs/hr 0.0056 0.0010 0.0248

I

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

8410-136
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RADIOCliEk1STRY"' LABORATORY RESULTS
AS REl-ORTED Bf ALPHA ENERGY LABORATORIES, INC.

ON AUGU3T 27, 1984' ,

YELLOW CAKE DbER STACK -

I

'Sample Date: June 21, 1984

~

Radon-222* pC1/1 0.9 2 0.3.

LLD - pCi/l 0.2

I -

Uranium-natural (U) pg/ semple 1231>

7

/ pgCi/mi 6.05 x 10-10 0.02 x 10-10
LLD - pC1/mi 3 x 10-13''

, .

J

e

Radium-226
'

+

pCi/ml 5.61 x 10-13 1 2.69 x 10-13
'

'LLD - pCi/ml 3 x 10-18f
'

i / 7 ,,
'

Thorium-230 '

^

pCi/ml 2.66 x 10-13 -6.35'x 10-13
'

,

'

LLD - pCi/mi 9 '10-12 ,

'Lead-210

pCi/ml 3.09 x 10 12 t 3.21 x 10-12
LLD - pCi/mi 5 x 10-13

* Radon-222 analyzed by CORE Laboratories.

,
,
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RADI0 CHEMISTRY LABORATORY RESULTS
AS REPORTED BY ALPHA ENERGY LABORATORIES. INC.

ON AUGUST 27, 1984

PACKAGING ROOM EXHAUST STACK

Sample Date: June 21, 1984

Radon-222* pCi/1 0.1 0.3
LLD - pCi/l 0.2

Uranium-natural (U) pg/ sample 32.4
ugCi/ml 2.65 x 10-11 ! 0.03 x 10-13
LLD - UCi/ml 4 x 10-13

:

Radium-226

pCi/ml 1.58 x 10-12 1 0.74 x 10-12
LLD - pCi/ml 9 x 10-13

Thorium-230

uC1/ml 4.28 x 10-13 33.4 x 10-13
~

LLD - pCi/ml 5 x 10-12

Lead-210

pC1/ml 0.0 7.34 x 10-12
LLD - pC1/ml 1 x 10-12

* Radan-222 analyzed by CORE Laboratories.

8410-136
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RADIOCllEMISTRY LABORATORY RESULTS
AS REPORTED BY ALPilA ENERGY LABORATORIES, INC.

ON AUGUST 27, 1984

COOLER EX11AUST STACK

Sample Date: June 21, 1984

Radon-222* pCi/l 0.1 0.3

LLD - pC1/1 0.2

Uranium-natural (U) pg/ sample 13984

pgCi/ml 6.52 x 10-' O.02 x 10-8
LLD - pCi/ml 2 x 10-18

Radium-226

I pCi/ml 8.81 x 10-13 1 4.32 x 10-13
LLD - pCi/ml 6 x 10-13

Thorium-230
-

pCi/ml 9.59 x 10-12 3.47 x 10-12
LLD - pCi/ml 4 x 10-12

Lead-210

pCi/ml 5.76 x 10-12 ! 3.38 x 10-12
LLD - pCi/ml 5 x 10 13

* Radon-222 analyzed by CORE Laboratories.

I
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: RADON-222 RESULIS

!
i

| Sample Date: June 21, 1984
!

; Yellow Cake Dryer Stack pCi/1 0.9 0.3
i

| LLD - pCi/l 0.2

|

| Packaging Room Exhaust Stack pCi/1 0.1 2 0.3
:

| LLD - pCi/l 0.2
i

1

~

! Cooler Exhaust Stack pCi/1 0.1 0.3
)
I

; LLD - pCi/l 0.2
|
.

;

I

|I
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|
|
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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 Leing 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.,

.

8410-136
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I
DESCRIPTION OF PROCESS OPERATION

1

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

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

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
|
1

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

moved counter-current to the solution flow.

I
This mixture goes to the clarifier where a filter removes solids and 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 yellow cake

is precipitated upon addition of ammonia. The yellow cake is dried, con-

verted to U 0 , and conveyed to a storage hopper where it is loaded into -3 8

55-gallon drums for shipment.

I'

|

|
,

8410-136
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I DESCRIPTION OF SAMPLING LOCATIONS

Yellow Cake Dryer 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 crack 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 portsI 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. _

!I
Cooler Exhaust Stack

'

The sampling ports on the Cooler Exhaust Stack are located approximately

35 feet above the ground. 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 Regulations, Title 10,
|I Chapter I, Part 20.

:
1

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 5-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

I 8410-136
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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 fror. 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 Lboratories, Inc. , Dallas,

Texas.i -

I 8410-136
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DESCRIPTION OF TESTS

Personnel 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.I
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 Cooler 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.I
Testing at Petrotomics Company's Uranium Mill was completed at 1400 hours

on Thursday, June 21, 1984,

W /$ YMo c M
Br6ctiA. IlincKey '" ~

Alan D. RoylancI President Field Testin- upervisor

8410-136 -14-
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APPENDIX A

Location of Sampling PointsI
Yellow Cake Dryer Stack

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

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

upstream of the stack outlet. The first and sixth sample points were notI sampled because they were less than one inch from the stack wall; instead,

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

points were calculated as follows:
-

Inside Stack Diameter 12 inches=

Port and Wall Thickness 4 inches=

Percent of Diameter Distance
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"
6 95.6 -----

I

I 8410-136

I
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Packaging Room Exhaust Stack

The sampling ports are 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. The locations of

the sampling 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.

'I
-

.

'I
,

I

|

|

8410-136
|
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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 twelf th

:I- 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
.

-

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"
9 82.3 12 3/4"

10 88.2 13 11/16"
11 93.3 14 1/2"
12 97.9

8410-136
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Nomenclature and EquationsI for!

' Calculation of Source Emissions
|

I
.

I

I
,

,_____._-.___,._-.m.,,,,.,_m.- , ,, , . , -_-,, _ . _ , . . . , _ . ,.-..,,,_,, .._w,,w,.,,



I

I

|
Nomenclature for Particulate Calculations '

English Metric
Symbol Units Units Description

A, in.2 m Stack Area2

C gr/dsef g/dsem Particulate - Probe, Cyclone and Filteran

C gr/dscf g/dscm Particulate - Total9

C gr/CF
# 3@ Stack g/m Particulate - Probe, Cyclone and Filter

Conditions

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

Conditions

C,g 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
2ft/sec Acceleration Of Cravity

i

| %I Percent Isokinetic

%M Percent Moisture In The Stack Cas By Volume
|
|

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

._ _ _ _ . . .-
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English Metric
Symbol Units Units Description

|

M M le Fraction of Dry Casd

mf mg mg Particulate - Probe, Cyclone and FilterI
"H O 18 lb/lb-mole Molecular Weight Of Water2

m mg mg Particulate - Total

MW lb/lb-mole g/g-mole Molecular Weight Of Stack Gas

MW 28.95lb/
lb-mole Molecular Weight Of Air

MW lb/lb-mole g/g-mole Molecular Weight Of Dry Stack Gasd

P Eb Absolute mm Hg Barometric Pressure

P "H O mm H O Orifice Prest.ure Drop ~

2 2

>

g P "Hgs Absolute mm Hg Stack Pressure,

AP "H O mm H O Velocity Head Of Stack Cas2 2

.

P 29.92 "Hg 760 mm Hg Standard Barometric Pressured

3Q, ACFM m /hr Stack Cas Volume At Actual Stack Conditions

{
:

Q DSCFM dscm/hr Stack Cas Volume At 29.92 "Hg, 528*R, Dry

21.83 "Hg-R g3/B-d *R Universal Cas Constant ,

|

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

l
i

I
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English Metric
Symbol Units Units Description

I T *F 'C Average Gas Meter Temperaturem

T min min Net Time Of Test

T *F *C Stack Temperature

.

T 528*R 293*K Standard Temperatured

3 3V ft m Volume Of Dry Cas Sampled @ Meter*
Conditions

t

""
m dscf dsem Volume Of Dry Gas Sampled @ Standardstd

ConditionsI
V fm m/see Stack Velocity @ Stack ConditionsPs

I -
.

V ml ml Total Water Collected In Impingers
And Silica Gel

!

V
w scf sem Volume Of Water Vapor Collected @gas

' Standard Conditions -

E 3; air 0.0748 lbs/ft Density Of Air
i

|
E

j , HO 1 g/ml Density Of Water2

A 3man 51.63 lbs/ft Density Of Manometer Oil

'

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

|
|
,

1

|
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Example Particulate Calculations

1. Volume Of Dry Gas Sampled At Standard Conditions.*

P- - -

T PV y std b + 13 6
'=

"std T + 460 P
*

m std
- - -

P, --

P
17.65. V, b + 13.6V = dscf=

std T + 460
m

- -

V dsef x 0.028317 dsem= =

.

2. Volume Of Water Vapor Collected At Standard Conditions.*

(Y - gms S02 - gms H S) p2V = w H2O std
gas

Pstd "H O 453.62

V 0.0472 (V - gms SO2 - gms H S)=
scf=2

V scf x 0.028317= = sem
. gas

3. Percent Itoisture In Stack Cas.

'

V
w

{as%M x 100 %= =y

*std " gas

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

I



4. Mole Traction Of Dry Cas.

M 100 - %M=

d
100

5. Average Molecular Weight Of Dry Stack Gas.

44 3 f 32 I
. 100 f+

CO x
I 28 I I 28 I

MW 02 x + 02 x=

+{2 lb/lb-molex =d 100 100 100

g/g-mole=

6. Molecular Peight Of Stack Cas.

Ib
MW mwd * "d ~"d 8/8-mole .

= " -m *

.

7. Percent Excess Air At Campling Point.

%EA = 100 (%02 - 0.5% CO)I 0.265 (%N ) - (%0 ) + 0.5 (%CO)2 2

8. Stack Pressure.

b , stack pressure "I1 02p p ,'Hg &&M, ,

13.6s

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

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



.

9. Stack Velocity At Stack Conditions.

-

23xo xP xW x (T + 460) x AP 1/2V C 60= man std air s ss p
12 x p xP x FP.I x Tair s std

~

- g =

5123.8 C (T, + 460)V = 'x Average (AP) fpm=
8 P p gg _s _

.~

m/seeV, fpm x 0.00508= =

10. Dry Stack Gas Volume At Standard Conditions.*

T
1 std s0 " * *

d ~* T + 460 * Ps 144 s s
s std

'

O.123 V xA xM xPs s d sQI
=

DSCE?I=s T + 460
s

I Q, DSCEtt x 1.6990 dsem/hr= =
-

4

:

I

11. Actual Stack Gas Volume At Stcck Conditions.

V xA
ACD1* =

a 144

3Q ACDI x 1.6990 m /hr= =

'
,

I

* 323*". 29.92 "Hg (20*C, 760 cua lig)



I

12. Percent Isokinetic.

"std * ( s 60) x Pstd * *%I =

2nD

d* std * t** *s s 4

1039 V x (T* +460)"std%I =

FId* * t* *s s n

13. Particulate - Probe, Cyclone, and Filter.

f 1 gr

I " *an V 64.8 mg
std

Ic = 0.0154 gr/dscf ,=an y

"std

gr/dscf x 2.290C g/dsem" =.
an

I
14. Particulate - Total.

"t
C,, 0.0154 x gr/dsef= =

y

"std
.

C,, gr/dscf x 2.290 = g/dsem=

1

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

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

( std xMC C x s x=

" ""
P (s+std

17.65 x C *# *UC gr/CFan s d= =
*

T, + 460

8C, gr/CF x 2.290 g/m= =

,

16. Particulate - Total, At Stack Conditions.

* * **

C gr/CFao s d= =
''

T + 460
s

_

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

17. Particulate - Probe, Cyclone, and Filter.

"'" x bC xQ xC =

av an s I hr 7000 gr -

C, 0.00857 x C x Q, lbs/hr= =

.

lbs/hr x 0.4536C kg/hr= =

18. Particulate - Total.

C,x 0.00857 x C,o xQ lbs/hr= =

s

i

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

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

I
_



I
Uranium Calculations

!

[ pgU/Vmstd (m ) ] [1 X 10-6 ,3/ml] = pgU/ml3

[ pgU/ml] [6.77 X 10~ pCi/pg ] pCi/mi Uranium=

zzsRa Calculations

[ pCi Ra22s/Vmstd (m ) ] [ 1 X 10-6 ,3/ml ]3 22spCi/ml Ra=

226[ pCi Ra /ml ] [ l X 10~ pCi/pCi ) 22spCi/ml Ra=

23oTh Calculations

[ pCi Th230/Vmstd (m ) ] [ l X 10-6 ,3/ml ]3 23opCi/ml Th=

230[ pCi Th /ml ] [ l X 10' pCi/pC1 ] 230pCi/ml Th=

210Pb Calculations

210 3[ pCi Pb /Vmstd (m ) ] [ l X 10- 3 21om /ml ] pCi/ml Pb=

210 -6 21o[ pCi Pb /ml ] [ l X 10 Ci/pCi ] pCi/ml Pb=

t

i I

. - . _ .



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

I

I

|

[ U 0s Pound Per Hour3

I mg U 0s !3URU - ) X 1.1792731 mg U-NatX (1 X 10

I Vmstd (ft')

graina
X 0.00857 X ~ **nute
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STACK EMISSIONS SURVEY,

'
PETR0TOMICS COMPANY

URANIUM MILL 3
SHIRLEY BASIN, WOMING

I s

JUNE 1984
.

FILE NUMBER 8410-136

l
1
i

SOURCE EMISSION CALCULATIONS
,

Symbol Description Units PKG EXHAUST - YCD

Run No. 1- 1

Date 6/21/84 6/21/84

Begin 1034 M5T 0851 MS*4'

End 1137 MST 0954 MST

P barometri- pressure "Hg Abs. 23.30 23.20b
(mm Hg) 591.82 589.28

P orifice pressure drop "H 0
~

0.89 , 2.56
*

, (mm H O) 22.52 ' 64.98s

2

$ volume dry gas sampledV

1 meter conditions ft.3 - 37.996 62.648
*

3 1.076 1.774
~

g)
~

T avg. gas meter temp 'F 76 72*
(*C) 24 22

'

IV volume dry gas sampled
"std @ standard conditions * dsef 29.248 48.611

(dscm) .628 1.377
..

,

' t/ totai H O collected,
"

impinge s & silica gel ml 21'D 112*2

V volume water vapor
" gas collected @ standard

conditions * scf 1.015 5.296

(sem) .029' .lb

7.M moisture in stack gas
'

by volume 7. 3*35- 9 82

x,

-1

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

'
-

' kj.
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PETROTOMICS COMPANY
FILE NUMBER 8410-136

Source Emission Calculations

PKG EXHAUST YCD
Symbol Description Units 1 1

.9665 .9018M 1 fraction of dry gas - - - -

d

CO 0 1.4
2

0 Z 21 19
2

N 79 79.6
2

%EA excess air @ sampling
907point % -----

MW m lecular weight ofd
dry stack gas 1b/lb-mole 28.84 28.98

(g/g-mole) 28.84 28.98
i

MW molecular weight of
stack gas lb/lb-mole 28.48 27.91I (g/g-mole) 28.48 27.91

APs velocity head of stack
gas "H O .134 .548

2
(mm H O) 3.40 13.92

2

I T stack temperature 'F 112 152 -

s
(,C) - 45 67

P stack pressure "Hg Abs. 23.30 23.21
*

(mm Hg) 591.91 '589.43

V stack velocity @ stack
s

conditions fpm 1424 3015
(m/sec) 7.24 15.32

._

A stack area in. 82 113
"

(m2) O.05 O.07

Q dry stack valume @ DSCRI 566 1433s standard conditions * (dsem/hr) 960.63 2434.86

Q actual stack gas volume
@ stack conditions ACRI 811 2366

* *
(m /hr)

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

_ _ _ _ _ _ _ _ _
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"

' 1
. PETROTOMICS COMPANYr

FILE NUMBER 8410-136$

Source Emission Calculations .- g;
|-,

, ,
;

b r
h, 5s / /

,

I d'

_

> Symbol Descrfption
_U_n.~i_t s_ ' PKG EXHAUST YCD

.

.t

. T i 'nd t time of; test . min. 60 60t
'?

/;
, , e

/ D sampling nozzle diam. ' in. *311 *311"
(m) .008 .008> .

, ,

,t -

#

M percent ir.okine tic % 93.39 8=',.41

'

, . /- ,

m particulate - probe, mg
, 'p, ( 21.7 53.4

cyclone and filter

a particulate - total mg --- ---

# |
C particulate - probe, - gr/dsef* +0114 +0109 -

cyclone and filter (g/dsem) .0261 .0387

C particulate - total ' gr/dscf* ~~~

j
--

"
- (g/dsem) --- -~~

4

I
i C particulate - probe., ~gr/cf .0079 .0102"'

cyclone and filter @ ' 'M 'OI '

stack conditions t,g/m )3
/

/~ v
/ ' ./*,

,

_

,

C particulate total @ gr/cf --- -~~

|' ~""
''stack conditions 3 --- ---

' (g/m )

.055 .208.

C particulate - prebe, lbu/hr ,025 ,o94
'

cyclone and filter i I

(kr,/h r) (

_

C particulate - total lbs)hr - --- ---

d3 . -
___ ___.

(k /hr)'A
,

.

r
* 68*F, 29.92 "!!g (20*C, 760 rm Hg)

i.i

4

,

g F

0
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STACK EMISSIONS SURVEY
PETR0TOMICS COMPANY

URANIUM MILL
SHIRLEY BASIN, WYOMING

JUNE 1984

FILE NUMBER 8410-136

SOURCE EMISSION CALCULATIONS

Symbol Description Units COOLER EXH.

Run No. 1

Dace 6/21/84

Begin 1218 MST

End 1321 MST

P barometric pressure "Hg Abs. 23.30
b

(mm Hg) 591.82
,

P orifice pressure drop "H 0
'

O.00
*

(mm H O) O.00
2

V volume dry gas sampled* 3 67.729@ meter conditaras ft.

3 1*916
(m )

T avg. gas meter temp 'F 63
.

m 28(*C)

V volume dry gas sampled
I * td @ standard conditions * dsef 51.277s

(dscm) 1.452

V total H 0 collected,
"

impinge s & silica gel al 14'2

V volume water vapor
gas collected @ standard

I conditions * scf *07
*C19(sem)

%M moisture in stack gas
by volume % 1'29

|

* 68*F, 29.92 "!!g (20*C, 760 mm lig)
|,

'
|

. __-_ - - -.



PETR0TOMICS COMPANY
FILE NUMBER 8410-136

Source Emission Calculations

COOLER EXH
Symbol Description Units 1

i
i M 1 f ra tion of dry gas -- .9871d

CO % 0I 0 Z 212

N % 792

%EA excess air @ sampling
point % -----

MW m ecular weight ofd
dry stack gas 1b/lb-mole 28.84

(g/g-mole) 28.84

MW molecular weight of

I stack gas 1b/lb-mole 28.70
(g/g-mole) 28.70

APs velocity head of. stack
gas "H O .0372

(mm H O) O.942

I.
T stack temperature *F 291s

(.C)
~

144

P stack pressure "Hg Abs. 23.30*
(mm Hg) 591.75

V stack velocity @ stack
s

conditions fpm 822
(m/sec) 4.17

A stack area in. 189s
(m2) O.12

Q dry stack volume @ DSCFM 5858
standard conditions * (dscm/hr) 994.17

Q actual stack gas volume

I #
@ stack conditions ACFM 1078

3 1831.91g jg)

I l

l

1
1

|* 68"F. 29.92 "lig (20*C, 760 mm lig)
|
|
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.

PETR0TOMICS COMPANY
:

FILE NUMBER 8410-136: Source Emission Calculations

:

,

Synbol Description Units COOLER EXH

T net time o.f test min. 60

D sampling nozzle diam. in. .612
. (m) .U16

:

%I percent isokinetic % 94.19

!I
g particulate - probe, mg 37.8m

cyclone and filter

m particulate - total mg ---

!||E C particulate - probe, gr/dsef* .0114""
cyclone and filter (g/dsem) .0261

'

C,g particulate - toral gr/dscf* ---

, (g/dscm) ---

C particulate - probe, gr/cf .0062
: E cyc' 'ae and f t1ter e "3 :|E stack conditions (g/m )

: C particulate total G gr/cf~ ^ " ---

stack conditions 3(g/m ) ---

!>

.057C particulate - probe, lbs/hr ]cyclone and filter .026 -

7 )
l

C particulate - total lbs/hr, ax ---

,,,

(kg/hr)

,
g * 68* F, 29. 92 "!!;; (20*C , 760 m lig)

t

-- - . - - _ - - . - - -_ - -- - - , - ~ - , - - ,
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I APPENDIX C
1

Calibration Data

June 4, 1984

'

N0ZZLES

I Set #A Set #B

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

IB 0.128I 2B 0.176
3A 0.254 3B 0.241
4A 0.318 4B 0.300
SA 0.354 5B 0.359
6A 0.377
7A 0.448 7B 0.500
8A 0.493
9A 0.499

10A 0.576

-

-

Set I Set II Set III
.,

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

I-1 0.131 I1-1 0.123 III-1 0.127
I-2 0.196 II-2 0.197
I-3 0.245 II-3 0.249 III-3 0.247I I-4 0.310 II-4 0.311 III-4 0.373
I-5 0.373 II-5 0.374 III-5 0.365
I-6 0.419 II-6 0.430 III-6 0.437 <

I I-7 0.490 II-7 0.498 III-7 0.499 |

I-8 0.571 II-8 0.555 III-8 0.566
I-9 0.616 II-9 0.612 III-9 0.613

I

_ - -_
. _. ..



I
APPENDIX C

Calibration Data

June 4, 1984

PITOT TUBES

Pitot Length
,

(effective length) Calibration Factor

32-1 High 0.818 |
'Low 0.820

46-1 High 0.824
Low 0.824

49-1 High 0.823
Low 0.831

72-1 High 0.832
Low 0.826 -

73-1 ~ High 0.829
Low 0.836

74-1 High 0.828
Low 0.836'

96-1 High 0.823
Low 0.824 -

128-1 High 0.826 ." -
] Low 0.828
'

129-1 High 0.825
Low 0.826

132-1 High 0.833
Low 0.832

156-1 High 0.824
Low 0.823

156-2 High 0.831

I Low 0.831
4

_ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ - - - - _ _ . _ _ - . - - - - - _ _ _ _ _ -
- - - ,- -- - - - - , - - - ---- - - - - - - -
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i APPENDIX C
!
i

| Calibration Data
,

i

June 4, 1984{

DRY GAS METERS

i
,

i

j Unit Number Calibration Factor
:

i 1 1.034
'
t
.;

2 1.037;

3 1.021

4 0.990

I:

,

a

|

}

i
;
;

I

k
*

1

|I
,

!
!

!

j

$

i

1

i
i

!
i

4

.

|I
,

i

.

1

l
1
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APPENDIX D

Field Testing DataI
I

.

I

.

I ;

|I |

I ;

l

,

4
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g . .

Job No. $ '7 / O -/ / d Ma k FIELD DATA Nomogr:ph Sr.tting AP (1// f All 9.. / O
'

Job Name / t Tr ,70,, , Ambient Temp. *F does

Run No. / Assumed Moisture % ?1
y </gg Read and Record at the p gg

Start of Each Test Point.

[ - J / ff '/ Pitot Tube Leak Check b - fo NDate

Operator //,ae/,p - //, .v c M Initial Leak @ /d "lig=hrdbocfm
./

Sample Box No. '-/ Meter Box No. d Final Leak @ [O "Ilg = 8.0/O cfm
A Pn Pm Tn 1[1

# #" " # * "" * I 8 *EClock Dry Gas Pitot Vac um
'" in H O Temp Temp T p Temp l. RemarksTime Meter, CF in. !! 0 2

-

2 In. lig

Desired Actual Gauge
._

Inlet Outlet
A-L ff'6'/ 2 ' h 3- 0 0 O.C/ ~2 ,si c Dsc d,0 /5/ ';2 3 c .up 69 6s Ct;
'

5' 956 '1 n. /') 0 C's '#2 e 5 0 '),, 50 (;, 5 /3/ 933 %;7 s' y /7 67
o 9'e/ bD-o o 0 - C4 14c b so t: -5 / s'1 2 TC '2 A r TV 20 G7
T OG h 7. c c C, SC |2, { o b6o %. O / T-1. b eso .3 y G ~ &f ~77 67
2 )/ TS3 o 3 2- 0- (v O.: Te 2. TD 7. O /e > ? T2 hA% t' C 7// t% 7
/ /6 M 7. o % 0, T4 2, Co .2 Co 20 id/ *) 3 3 '2 6 '/ vs W CS

'

fiv o 9 ';L/ Ain-078 ~
- - - - - -- -

%-f 9 D 'l 3O'? /J 7% 0-54/ '2 - C c) 3-50 2 O /C3 :2 2 3 ~~1 c / ve > S~ 48 |

T d is >>'/ 2 5,;2 0- Tc= % ?/ 3 ?c 7. J /s'3 217 ?)G 9 M yT (, s |
'

4 9v RT L. G T /9-60 ' . 'L 80 9-So ~7; C / s~_7 "2 3 1 > A </ G </ Wo O !

3 ';Nr T S 7 5 S' O Cd 52-CD |2 C o 2 O /C3 .23 L D Cv t. C' s/ (, P

| 9 e ''/ WA <3 - 2 d A. W 9 - To O TO #7- 0 | T~ / DJ7 -;) S~b' 6g 93 7o |
r 'l 6 ] f Y .?- o 8- S / '2 - *y'T 2 -/- c G-0 / S'3- 3'59 $ C.2 L: C 9Y Yo !

rw Srk y 37% 6fg - - ' - ~ ~ - ' e -

A//

1

'

l

Pitot Tube Calibration Factor C d < 9'/ 6 Pitot Tube No. M ' / Sample Purge: Initial Finalp

Volume Collected V , 6 '/' 4) ft %CO / 4/ %CO d-O Probe Tip No. 'Y Probe Tip Dia. Or3 //m 2 in

Water Collected V //'7. 2 ml %0 / / 0 %N 79/6 V,= Dry Gas Metery 2 2
Calibration Factor // b 2 X $4#//O

/! 3 I"Tin of Test T [/) min Area Stack A2t Dry Gas 3 Leak
ft T min x #Stack Heter Reading g Rate

|
Q ,,IIS Press. YdOS in. H O

-

,

Baro. Press. Pb 5
/ 2

Mg - (35 'nr-
.

'
!
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i IMPINGER CATCH

SAMPLE NO.:
- h

AMOUNT OF IMP. TIP
UfPINGER No. SOLUTION USED SOLUTION (nl) CONFIGURATION WEIGHT (grams)

1 m7 /-/, c.) /Od L4 on Final !9 L3
'' " '

Initial fe/o,3
Wt. Gain 93<O

2 f)2 - H a a /Oo I' b^'L ; Final $90i %
Initial c't /, F
Wt. Gain ' g 5f-9

3 day /61 0 O Final /y'4 f-W
/ c9, CInitial /

~ ' 7-9Wt. Gain '

h c4 [ /Jr od Final h o 7- /4

Initial 2 M- 7
Wt. Gain 'G o, y

5 Final
Initial
Wt. Gain

.

- 6 Final
Initial

_

Wt. Gain
-

; Flask Final
"

Initial
Wt. Gain

_.

TOTAL WEIGHT GAIN OF IMPINGERS (grams) //3, 3

-

[_ - d / ,9 9DATE:

SIGNATURE:
_ [

'' v

j ORSAT ANALYSIS RESULTS

Cas Fractional Part

[/ YC0
7 ,

!bO0j 2

CO Of0

N, f' $

[M/- I'Vi SIGNATURE: # DATE:
, - - - ,, ,'+! TIME: /080

1



M M M M M M M M

Job No. $ #// o - / hM& av FIELD DATA Nomogrcph S:tting APO /6 A!I /of
Job Name [rTr,ya,,,,c 5 Ambient Temp. *F

/ Assumed Moisture % /dRun No.
#

Location [4c f - EK4 Probe Length ] ?'S E om
Date [ M / - t #/ Pitot Tube Leak Check Nd /J
Operator A/i t. c h e < , Ura,eg~7 Initial Leak @ / T "lig =(7 M cfm
Sample Box No. -7 Meter Box No. M Final Leak @ /f? "lig = cfm

A Pc Pm Ts ( ' Tn

# # 0" Stack Probe Oven Effluent Dry Gas TempClock Dry Gas Pitot Va um'"* "2 T mP Temp Ten p Temp F Remarks"
Tine Meter, CF in. 11 02 In. IIg p

Desired Actual Gauge Inlet Outlet

'A- (- i o 39 ?>L?w e ,i 1 6 70 o nro 3.o // o *;;) 3 / < 25'4 6C 23 ?/'

C ~49 % '?/':N C o-/5 O. 99 o -PP S -o /// 9 s'? ")VC, s~'7 2+' 7/
At w 229.3 7 C./C C / '7 'l O 99 R<O }// 93'2 'l G 'z G~eo ~7v 72-
3 '14 19% 5) C r iT G-% 0. SC 3 .- o //D 936 O c,</ 4' S ?S '7 2
2 du 4h T./d /) * / 3 B-9C o Sc d T-o /29 328 Jsus d'K X 72-

Tc & Yo n./2 <D < & G 0 -56 3-0 D2 22% ~'2 6 5 97 77 73I f c/ c
c~o ii c4 ; ni. scc = - '

-
- - - -- -

K-& || 0 2 :: f/- CdC o. 12 0 - S- 0 0 So 3<o }/ o 2 39' "H L 5% 77 73
9 /2 3 7% _Ts e, / 3 O/TC ors c 3o /// 2 30 M.;2- S~o ye 73
V /7 3'77-}0 42i / 4' O.92 6 'J2 3 '- o // / SM p t <> qo <:o 7 9'.

~

3 22 '/0 0<C 9 6 , iss f,92 o r9.7 3O /s o dT/ QC/ S~o 9/ yf
2 57 90s,77 01/9' O-93 0-71 3O /// 2 'it 260 T/ 2% 79
/ 71 3/C S i 7 0 0,/% o < &B O /9 C 3o / ;;i o '9 94 ;g 9 7 g/ fil 2yc

CAQ //\ ) 4t> <f <9%J/ " - ' "~ - - -

.n f i

.-

Pitot Tube Calibration Factor C Or$/ $ Pitot Tube No, M ' / Sample Purge: Initial Finalp

Volume Coliceted V '/' ft3 %CO e %CO d'O Probe Tip No. 3 ' /y' Probe Tip Dia. O'3// inm 2

W ter Collected V 7/- I ml %0 l' O %N2 )N# O V = Dry Gas Meteru 2 m
Calibration Factor /-d f 7

2" in2 -Tima of Test T min Area Stack A2t Dry Gas 3
{

. Leak

"H8 YO'88 in. 11 0Baro. Press. Pb es . 2

Q/ - 7 Mr - N
L MF-

9

. _ _ . _ _ _ _ _ _ . _ _ . _ -
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_ _ - _____-_ _ _ _ _ _ _

IMPINGER CATCH

|

[ " /// C(. #MSAMPLE NO.:

AMOUNT OF IMP. TIP
IMPINGER NO. SOLUTION USED SOLUTION (ml) CONFIGURATION WEIGHT (grams)

1 h T'W.7 0 /6 o le > ,s Final $$[a O
I ~ / 3 4/

Initial eq)-(
Wt. Gain

2 O # - N y- o O h'h A 4 Final I 7d' O
Initial yg W7 {
Wt. Gain J-3

3 b[P #
hr d6 Final N ff- 7

'
'' Initial (f93,1

Wt. Gain /r C-

4 [ /, e seff|
'' 'Ijy p r, Final h?Oh'

'

Initial 9-954
Wt. Gain f-J

5 Final
Initial

~

I Wt. Gain

6 FinalI ~~

Initial

~]Wt. Gain

Flask Final
Initial
Wt. Gain

|
~

TOTAL WEIGHT GAIN OF IMPINGERS (grams) )/, (

I
DATE: 6 - S /- p #

,

SIGNATURE: ,/, - - - _j f
,, y

ORSAT ANALYSIS RESULTS

Gas Fractional Part

/CO m

0

CO

x
N

'

2

SIGNATURE: ad DATE: M/ - F V-

TIME:
,

. .



M M M M M M M M

O' # '/O "N / - 4/. d- FIELD DATA Non.ogrrph Satting 6P Cf 0/ 9 All /, ToJob No. 7

Job Name [p Tf ,, 7-w 4, e - Ambfent Temp. 'F
'i

Run No. / Assumed Moisture % 3;

Location (oa/x cad ""fE Probe Length Ng g et o
Date [ '8 /" T # Pitot Tube Leak Check /N , eM
Operator />< /ie<, - Mr M *'j Initial Leak G /[ "lig = dreUC cfm

,

Sample Box No. [ Meter Box No. 1 Final Leak @ /C "Hg = d,cd o cfm
A P <: Pm Ts Tn'

# " # * "" """ Y ## EClock Dry Gas Pitot V um" in H O Temp Temp Temp T p F RemarksTime Meter, CF in. 11 0 2
2 In. Hg

Desired Actual Gauge
'

Inlet Outlet
_A-f 2 13' 14 AJ/o,30 % o o 't 3. 3 o T.a o 70 afo 29 % 9 45 5' S 29 vy

!/ '2 o h /// % 0 % 0 cM' %,9 o 3 30 '7- O h '/ 2 336 '?4' 7 // % 90 77
/0 ?3 /// C, % C 0 - o +/ T,Jo ? 26 2, O 2- 9 '/ D37 9'/ 8 G~/ R/ 77

9 dSb 2 is,6 0 0 : es/ 3. ? o 4. 2 o ')< o b 93 h '// 3 TJ S~2 #*2- ?7/

% 3% //3 /< & O tbcks 3po 3Jo zo b 7 s' 249
~) 3c6 /,t#) q , 3 e 0,0s/ 3, p o 3. p o >< o "2 7 5 9 5''r .7 5 2

~s''3 rs3 '7 7PJ 7/
S''b' 91t 7 ^),

d 35 bo y, 9 0 0, e ss T. p s 3.-)D '7e o 3H >cy 74S T >. S' c pc
( %^ t g o , or p , ci, zyo 3. p a >o 9 -) 9 gipg > S' S c,2_ 27 79/

J/ M N h 9C O 05 ';7. //o 2 40 &O ') 7 7 M S* GS/ S/ M ?E
3 yuY2 If3 f. -fo D o<7 //6 c /- 6 c A/, o '22 0 2ti g gcy c7 ypo 75
1 Y3 siv7 50 0 o7 /- 6 o /. ( o '/- O P fr 5 9 't 7 9//9 C p. SS 7?
/ & d. 4 5 9. S~ o 40] /sC O /e b O Al-O 2 V2- 9 //// .3 C C <*'2 89 79

giv i, 11 g g t/q,, qgg - - - - -
- -

- - -

Ib-/T f) G } 4'f4 C6 'Z- 0 0 C~ 4 o0 0 0 0* %0 0 Td 'd $ 9 '2 '? / CC T) 2V
// 537, 4'g4 { o 045 hso */-n o 9O 9 TrY 9% 2'72 2/9 M 77
/t? 94 tis /7 9 g G-J T +/. 0 0 b-CO T< o 295 'hs+' ~2 ?3 yi wf ffb

V 69Y. 'i (/_ 00 O- o 5 E -o s %oa 9f- 0 ';79' 7 ~.9 3+' ? 7C 7/ 70 SO/
B - s /3 p/ Qa.10 0 -c 5 4-c o 4'- o c VC 7f7 :;2 3c pc? Tf 70 GD,

Pitot Tube Calibration Factor Cp (O e T/ '6 Pitot Tube No. M '~/ Sample Purge: In tial Final

Volume Collected V (W7M ft3 %C0 OfO %CO Or 62 Probe Tip No. Probe Tip Dia. Inm

!#/ / ml %02 W-O V,- Dry Gas Meter7/ U %N2Water Collected Vy
Calibration Factor !r O 37x I

fTime of Test T min Area Stack A ! I"t 2 Dry Gas 3 Leak
-(T min x "*"Stack Meter Reading _' t Rate

Baro. Press. Pb N3 0 ,,U S Press. - b idf in. H O -

2

Me - 3 7, % Mr -
-

t
_ _ _ _ _ _ _ _- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . __J'



I

N
XI u
C
E
w
M

I : -
wwN ooc- -

,%s A.%y ; pfI ,'C . ,,

E
H mA

co

3 h N b 4A M k
d \ h

I x %u c
Q w

N hC \ N

o%w: e m
. '

~g 4

| E I

ee m - - ,

I 8 g* M M N % k lf' tri
MtS n qqq

e h e N +I u
f tw Q " re n >% y

s e g- R%N o n
d

i

I <3
C

3 > Q.% Gh Q {
O

d s S IN % D S cwu

C M A* D- % nnn,o

I to b D Q OEM Q C n

$
- g ts=c , ,

8 SS 5 4 h SW i $ \

IC 2253
a D3 C O

.C (s-44
M n

f
n u g

fl 1 43 $

I }C y
E =

d* k k N S'-

U -

(I -- u s s o g
\(D*k - g

\\ () r rt 'd$
i

I ( o
N= D 'E } IA fv g dM

|4 ' u Q % 4 s

Qe24 6 6 64 y <

Ex 'd
s

t a.
s

.c o c e s o c o n '

8 d S. d; 4 b I 9
D ) 3 |

e u .m v.

a: s: x .r . o. N'u v4 %
%

'q,G N } g',sc e O e s s s-

c u a Z 'l'

I%
= o e

J Q
@ mx C c

.g - g 'Y \,T '' .PU e c S C ' ' s g)
C E

I *w,ww 8 h*AQP %,

D, \.,% . ,

I - ,



IMPINGER CATCH

! " Id'//-.-r #[SAMPLE NO.:

AMOUNT OF IMP. TIP
IMPINGER NO. SOLLTTION USED SOLUTION (ml) CONFIGURATION WEIGHT (grams)

1 /).ZY.? O /() s) Nf OD Final 518,)

I Initial C*p s , /
Wt. Gain - 6'. C

2 h J 'Mpd /Od (. tIW <e Final 87[..)_
Initial r 9,5, 9
Wt. Gain 1}. 'S

I 3 6/V [c'c4(f Final MM,9,_

Initial 4/)c". (
Wt. Gain J. //

4 , /r /h i 4 Final hd6. 7
"

Initial ,5:,e 2 - C

d I
-

Wt. Gain /S, (),
5 Final

Initial
Wt. Gain

6 Final
Initial

' Wt. Gain
s

Flask
'

Final
Initial
Wt. Gain

TOTAL WEIGirr GAIN OF IMPINGERS (grams) / .d

DATE: d "c)/- $ -/
SIGNATURE: /'/ [jI ._

' ' V:

ORSAT ANALYSIS RESULTS

Gas Fractional Part

i CO2 .

//02.

CO ,

-
g N,

g /

SIGNATURE: /. / DATE: ''M/ 7'7-
' ' ' '"~

TIME:
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- WEST, Inc.
]

PARTICULATE ArtALYSISj

hb No. f YJo- / f 6

Name /4 /so /c m :a e

bek.fr$,l%e>4-r- f;'/|Lscation

Run No. / - ECM

FilterNo. I-71 FrontWash VlSml impinger 1 impinger 2

Finoi O. 4 75 f Joo. o y/ 9

I initial d. 4 3 90 /40.0559 ~

0.03 S"g : 3 S,*S' 00/fj =/f)
/ ?. 6 - /.S 4/+ork

S3o 1' / ?. &

MF #8. 9 mg MT
-

mg

I
Run No. I ~ beb9,fo'.4 S/S

FilterNo. I -70 Front Wash Jod mi impinger 1 Impinger 2

Final o, d '//2 ,,j, 9 7 3 9-
|nifici 0 $ 3SO // 2. 9,50

o o O 2 2. ; 2. Z Cl or 05' : 2 C'. S'
| /p.S 1. 3 blod_-

s 7.5

MF 2,/. 2 mg MT mg

i

| Run No.

Filter No. I~d P Fron t Wash ? ct 5 ml Impinger 1 Impinger 21I
Final d. 6S/6 sos. /s93

I initial d. S Y'/I /0 s~ cy 7 7

0. O O 73 ; l' I d' O 3 2 8' ~', |'j f /g 4
30.S'MF W /. F' mg MT' mg

I Acetone Blankt D.I.Wo ter Blank
Final / of f/ / f Final

Vclume 7e2C ml Initial /0 V F/ J 4 Volume ml Initioj
O.0007

.,= . . ~ , , , m g ,mi ro,o, e,gs, , , , . ,,o . mg,m, 1o,o,,e,,h,
,
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:3 ~41 st,.
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'

CORE LABORATORIES,INC.
P. O. Bon 2794

; Casper. Wyoming

ANALYTICAL REPORT

W. estern. .Environme.ntal . . Product WaterFrom

. Address . . Casper.. Ky0M n9. .Date 6,21-84..

Oth:r Pertinent Data .

Analyzed by .
. ... .Date. 0-20-84 . . , . Lab. No. Ra0251

.

Rn222
_ samole Rn222 LLD

pC1/1 pCi/l

i __YCD 0.9 i 0.3 0.2
l2_ Packaaing exhaust 0.1 0.3 0.2

3 _ Cooler exhaust 0.1 1 0.3 0.2
4

5
6
7
8
9

1C

1

2
3

14

|56
17 .

8
_

9
0
1

'
2
3

24

ES.6-

27
8
9
0 _

'D Not detected at level given in parentheses

Remarks
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APPENDIX F,

'

t Chain of Custody
! and
P

Analysis Request'

|

,

I 1
;
,

f
1

|

.

:

I

I i
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|

|

WESTERN ENVIRO 01 ENTAL SERVICES & TESTI!;G

Chain of Custody and Analysis Request

Job Number (f '/ / o - / J d Date(s) Sampled M/- 87
[f Mo h f, ,. eI Job Name
i

'
Number of Runs

-cd,/ /,,_ 2m, su/ ,Source Location u
y -

//(p - f-cg/h - jpcg, #g ,Unit Tested .

I Absorbing Solution / Analysis For

Run Filter Imp 1 Imp 2 Imp 3 Imp 4 Probe
Ntimber Wash

f- 7j UUf, OJ U? U S'Itu A1~yco ,

J-|f#'4 3,y 4 6 'b ' ' or' '

b

i ~ Q'th 3, g- g u a1 "

4

No :

Other

Total Number of Sample Bottles:

Total Number of Filters: 3
Comments:

I '

/

Person Responsible for Samples: @
r L7- ,,

Sample No. Recovered by Date Time Location
*

Y,- f h/W |O *|$ On % Ys1

' A JKJ/A-1 ?-a-u beoo o-es| 2

. A. J V. L . Z 4 a- t- ir w ~xa
- y

Samples Received by [ or ansport Date-[,2''-89 Time: / n'7 c)

I Samples Received at lab by .-f Date: M M ime: / 5 S c:)_

Samples Analyzed by //[s /, Date: ff - * /-rWine : -

/-
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BRUCE A. HINCHEY

|

I CURRENT: President, Western Environmental Services and
6-1-81 to Testing, Inc. , Casper, Wyoming, Dallas, Texas,
present and Bismarck, North Dakota; an environmental

monitoring and consulting firm. !

PROFESSIONAL: Vice President, Air Quality Department, Kumpe and
6.-1-78 to Associates, P.C., Casper, Wyoming; an engineering -,

5-31-81 and consulting firm. ' ''

9-1-72 to Manager, Air Quality Studies, Ecology Audits, Inc. ,

I an environmental monitoring and consulting firm.6-1-78
Former Laboratory Manager for same in Casper, W oming.y

EDUCATION: Attended the University of Missouri at Rolla forI 3h years; Major - Petroleum Engineering.

TECIINICAL EXPERIENCE: Managed over 120 ambient air studies in the past

I years; managed the operation of 40 ambient air net-
works at Wyoming coal and uranium mines; conducted
over 1500 source emission surveys in the western

I and southwestern United States; qualified as an
expert witness in air pollution litigation.

TEACIIING EXPERIENCE: Lectured in the U. S. Environmental Protection
I Agency's training course " Source Sampling for

Particulate Pollutants," September 1975; lectured
| in short course " Performing and Observing Source

i Sampling," May 1977; conducted source sampling
training for industrial personnel at various locations.

PROFESSIONAL TRAINING: Attended short course for consultants " Performing
I and Observing Source San:pling," Dallas, Texas, 1976;

E.P.A. short course, " Source Sampling Techniques
dnd- Reporting," Denver, C;1orado, December 1976;

I National Asphalt Producers Association short course,
"As p!'a i t Plant Construction, Design and Servicing
for Air Quality," December 1977.

CERTIFICATIONS: Visible Emissions Evaluator
Licensed Private Pilot, mu l t i-e n gine-lat.d . j
instrument rated i

|
PROFESSIO' AL ME}!BERSilIPS: Air Pollution Control Association

Society of Petroleum Engineers of A.I.>l.E.
Society of Slining Enginee rs of A. I.:1. E.
Source Evaluation Society
Wyoming >!ining Associatton,

Colorado Stining Association

._-



I
MARCELO A. VINCENT

I
CURRENT:
October 1933 to present Technician, Western Environmental Services

|| and Testing, Inc., Casper, Wyoming and
a Bismarck, North Dakota; an environmental

monitoring and consulting firm.

PROFESSIONAL:
3/15/83 to 7/15/83 Loss Prevention Agent, Internal Loss

Investigations, J.W. Robinson Company,
Pasadena, California

7/80 to 10/82 Security Officer, Casper College, Casper,
Wyoming

5/75 to 4/79 Law Enforcement Specialist, United States
Air Force

EDUCATION: Attended Los Angeles City College, LosI Angeles, California and Casper College,
Casper, Wyoming, for 115 years. Currently
attending Casper College majoring in

I Criminal Justice.

_ __


