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STACK EMISSIONS SURVEY

g FEDERAL AMERICAN PARTNERS!

g GAS HILLS MILL
GAS HILLS, WYOMING'

FILE NUMBER EA 7820-68
|
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INTRODUCTION

Ecology Audits, Inc., Casper, Wyoming, conducted a stack emissions
,

survey at the Federal American Partners, Gas Hills' Mill, located

near Gas Hills, Wyoming, on Wednesday, December 20, 1978 and Friday,

I December 22, 1978. The purpose of this survey was to determine

emissions of particulates from the Yellow Cake Amerjet Baghouse Dust4

Collector Stack, the Yellow Cake Rotoclone Scrubber Stack, and the

Rotoclone Crusher Dust Collector Stack,

i

The sampling followed the procedures set forth in the " Wyoming Air

Quality Standards and Regulations, Wyoming Department of Environ-

mental Quality,1975"; 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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| SUbNARY OF RESULTS

I
Yellow Cake Amerjet Baghouse Dust Collector Stack

r
t

1. The emissions of particulate matter from the Yellow Cake Amerjet

[ Baghouse Dust Collector Stack were 0.32 pounds per hour based on
,

the " front-half" collection of the EPA-type sampling train.
|

E: 2. The average allowable particulate emission rate is 0.97 pounds

per hour based on the "Wyomi.g Air Quality Standards and
J

Regulations'.'. The particulate emissions were 33.0 percent

of this standard based on the " front-half" collection of the
l
I test.

3. The concentration of uranium-natural was 4.6x10-10 pCi/ml

based on the " front-half" collection of the EPA-type sampling

train.

I
;I

I
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| Yellow Cake Rotoclone Scrubber Stack

i
,

1 1. The emissions of particulate matter from the Yellow Cake Rotoclone

Scrubber Stack were 1.02 pounds per hour based on the " front-half"

collection of the EPA-type sampling train.

.

2. The average allowable particulate emission rate is 0.97 pounds

per hour based on the " Wyoming Air Quality Standards and

Regulations". The particulate emissions were 105.5 percent of

[/ ) this standard based on the " front-half" collection of the test.s

VJ |

3. The concentration of uranium-natural was 1.9x10'9 pCi/ml based

on the " front-half" collection of the EPA-type sampling train.-

I
|I
i
,

|
'

I |
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| Rotoclone Crusher Dust Collector Stack

1. The emissions of particulate matter from the Rotoclone Crusher

i Dust Co11cetor Stack were 1.3 pounds per hour based on the

" front-half" collection of the EPA-type sampling train.

2. The average allowable particulate emission rate is 42.7 pounds

per hour based on the " Wyoming Air Quality Standards and
'

Regulations". The particulate emissions were 3.0 percent of

this standard based on the " front-half" collection of the test.

3. The concentration of uranium-natural was 3.8x10-10 pCi/ml

based on the " front-half" collection of the EPA-type sampling

train.

.

|I

|

| |
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SUMMARY OF RESULTS |

Yellow Cake Amerjet Baghouse Dust Collector Stack j

l

Run Number 1 |

Stack Flow Rate - ACFM 3316

Stack Flow Rate - DSCFM* 2446

% Water Vapor - % Vol. 3.21

% CO2 - % vol. 0.0 j

I
%02 ~ $' Y0l* 21.0

% Excess Air 0 Sampling Point --

"

Particulates

Probe, Cyclone 6 Filter Catch

.

grains /dsef*
i 0.0153
.

grains /cf 0 Stack Conditions 0.0112

lbs/hr 0.32
,

Total Catch

grains /dsef*
0.0166

grains /cf 0 Stack Conditions 0.0126

lbs/hr 0.35

Production Rate 1bs/hr U308 produced 240

.

* 29.92 "Hg, 68'F

.
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SUMMARY OF RESULTS

| Yellow Cake Rotoclone Scrubber Stack |

|

Run Number
7

Stack Flow Rate - ACFbf 2043
i

Stack Flow Rate - DSCFbl* 1291
'

% Water Vapor - % Vol. 9.63

% CO2 - % Vol. 0.0

1, 02 - % Vol. 21.0

% Excess Air 0 Sampling Point --

Particulates

Probe, Cyclone 6 Filter Catch
grains /dscf*

0.0925

grains /cf 0 Stack Conditions 0.0583

lbs/hr 1.02 -

Total Catch

grains /dsef* 0.6004

grains /cf 0 Stack Conditions 0.3783

lbs/hr 6.64

Production Rate 1bs/hr U308 produced 240

|

|
!

* 29.92 "Hg, 68'F

:
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SUMMARY OF RESULTS

Rotoclone Crusher Dust Collector Stack
1.

Run Number
y

Stack Flow Rate - ACFM 14773

Stack Flow Rate - DSCFM* 10927

% Water Vapor - t, Vol. 1,93 |
i

% CO2 '' Y0l * 0.0 !

%02 - % Vol. 21.0

% Excess Air a Sampling Point
'

-

; Farticulates

Prob
Bra 5ns a "g' 0 Filter Catch

i

| *

4

n /cf 6 Stack Conditi " g,9333

lbs/hr 1,3

Total Catch
-

8Tains/dscE* *

0.0157
-

grains /cf 0 Stack Conditions 0.0120

lbs/hr 1.5

Production Rate tons /hr Oro processed 40.8
.

.

,

9'92 "Hg, sgep

.
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SUMMARY OF RESULTS

Radionuclear Emissions
| Yellow Cake Amerjet Baghouse Dust Collector Stack

:.

,
Run Number 1

!

U0 mg 2.538

U0 Perent 2.338 ,

U natural /DSCM pCi/ml 4.6x10-10I

1

i

Yellow Cake Rotoclone Scrubber Stack

|pSLJ
| Run Number 1

j

|
U0 mg 10.938

U0 Perent 1.638

j U natural /DSCM pCi/ml 1.9x10-

i

Rotoclone Crusher Dust Collector Stack

Run Number 1

U0 mg 2.238

U0 percent 2.033
-10U natural /DSCM pCi/ml 3.8x10

I I
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{ Projected Emissions

R
Location pCi/ min. Natural Uranium

- Yellow Cake Am.:rjet Baghouse
Dust Collector Stack 3.2x10-2

E Yellow Cake Rotoclone Scrubber Stack 7.3x10-2

-IRotoclone Crusher Dust Conector Stack 1.2x10

Projecte? Yearly Emissions
L

'

I
Location Ci/ year U natural[ ,

Yellow Cake Amerjet Baghouse
Dust Collector Stack 4.7x10-3

Yellcw Cake Rotoclone Scrubber Stack 1.1x10-2

Rotoclone Crusher Dust Collector Stack 2.6x10-2

I

~

I

I
I I
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{ DISCUSSION OF RESULTS

I
The tests for particulates appeared to be valid representations of

the actual emissions. The moisture percentages for the Yellow Cake

Amerjet Baghouse Dust Collector Stack was ,.2 percent. The meastred

flow rate (Q ) was 2446 dry standard cubic feet per minute. The rate3 ;

bf sampling for the three-hour test was within the specified limits
)

of the isokinetic rate, the deviation being 2.8 percent.

_ The total calculated emi W 1 was 0.4 pounds per hour.

The moisture percentage for the Yellow Cake Rotoclone Scrubber Stack

was 9.6 percent. The measured flow rate (Q ) was 1291 dry standards

cubic feet per minute. The rate of sampling for the three-hour

test was within the specified limits of the isokinetic rate, the

deviariea being 1.0 percent.

I
The total calculated entission was 6.6 pounds per hour.

::
E
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The moisture percentage for the Rotoclone Crusher Dust Collector

Stack was 1.9 percent. The measured flow rate (Q ) was 10927 dry
s

I

standard cubic feet per minute. The rate of sampling for the three-;I
hour test was within the specified limits of the isokinetic rate,

; the deviation being 2.6 percent.
.

.

i
!

The total calculated emission was 1.5 pounds per hour.
|
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DESCRIPTION OF PROCESS OPERATION

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

s and converted to U 0 . The raw ore is crushed and mixed with sulfuric33

acid to leach out the uranium. This mixture goes through a sand-slime

separation 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' moved countercurrent to the solution flow.

CN,-

un.s)| 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 . d, converted to U 0 , and conveyed to a storage hopper*

38

where it is loaded into 55-gallon drums for shipment.

.
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DESCRIPTION OF SAMPLING LOCATIONS

|

The sampling ports of the Yellow Cake Amerjet Baghouse Dust Collector

' Stack are located approximately 50 feet above the ground. The sampling

was performed from four ports on the rectangular stack located approxi- !

) mately 9 feet (6.4 equivalcnt stack diameters) downstream of the stack
|,

inlet and 2 feet 10-1/2 inches (2.0 equivalent stack diameters) upstream

from the outlet of the stack,

j ~s
,

! l The sampling ports of the Yellow Cake Rotoclone Scrubber Stack are Ip)
located approximately 50 feet above the ground. The sampling was per-,

formed from two ports on the rectangular stack located approximately
.

{ 4 feet 6-1/2 inches (4.4 equivalent stack diameters) downstream of the
|

stack inlet and 3 feet (2.9 equivalent stack diameters) upstream from
1

l

the outlet of the stack. |
.

:

i

i The sampling ports of the Rotoclone Crusher Dust Collector Stack are

located approximately 15 feet above the ground. The sampling was per-

I formed from four ports on the rectangular stack located approximately

5 feet 6 inches (2.2 equivalent stack diameters) downstream of the

stack inlet and I foot 6 inches (0.7 equivalent stack diameters) up-

stream from the outlet of the stack.
| |

.
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SAMPLING AND ANALYTICAL PROCEDURES

I !

The sampling and analytical procedure used followed the procedures

outlined in the " Wyoming Air Quality Standards and Regulations,'

Wyoming Department of Environmental Quality,1975"; 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. |

T

A preliminary velocity traverse was made at each of the three stacks

in orde: to determine the uniformity of flow in each stack. Particu-

late sampics of nine-minute duration were taken at each of the traverse
,

points on the Yellow Cake Amerjet Baghouse Dust Collector Stack.

I Particulate samples of eighteen-minute duration were taken at each of
^ the traverse points on the Yellow Cake Rotoclone Scrubber Stack. Particu-

late samples of four and one-half minuto duration were taken at each of

the traverse points on the Rotoclone Crusher Dust Collector Stack.

,

Before each test, the sampling train was leak-checked at 15 inches of

mercury. After each test, the train was again leak-checked at the

highest recorded vacuut reading during the test. Final leak-checking

was perforned in order to determine the possibility of a diluted sample.
| |
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!I
Before and after each test period, the pitot tube lines were checked

,

.
l

for leaks under both a vacuum and pressure using the method described

.- in the Federal Register, Volume 42, Number 160, Method 2, Section 3.1.;

The lines were also checked for clearance and the zero manometer reading

verified before and after each test.
,

The total emissions were calculated from gravimetric analysis using
.

; both the " front-half" and "back-half" collectio,': of the EPA-type
;

i sampling train. The uranium analysis was performed on the " front-wash"

ff of the EPA-type sampling train by fluorometric determination. Additional
Ls>

| analyses of the stacks included Ra-226, Th-230, Pb-210, and Gross Alpha

and Beta.

I
I
I

I
I

{ I

I -

|
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DESC:tIPTION OF TESTS

Personnel from Ecology Audits, Inc., arrived at the mill at 0800 hours;

on Wednesday, December 20, 1978. The equipment was moved onto the

Yellow Cake Rotoclone Scrubber Stack; preliminary data were taken by

0950 hours. Testing began at 1000 hours and continued without diffi-.

; culty until a three-hour test was completed at 1300 hours. The equip-

ment was moved off the Yellow Cake Rotoclone Scrubber Stack and onto

the Yellow Cak'e Amerjet Baghouse Dust Collector Stack; preliminary
4

I data were taken by 1340 hours. Testing began at 1340 hours and continued
~

without difficulty until a three-hour test was completed at 1645 hours.

The equipment was moved off the Yellow Cake An.erjet Baghouse Dust

Collector Stack and loaded into the mobile laboratory. The work was

completed at 1730 hours.

.

On Friday, December 22, 1978, work began at 0800 hours; preliminary

data were taken on the Rotoclone Crusher Dust Collector Stack by 0900

hours. Testing began at 0905 hours and continued without difficulty

until a three-hour test was completed at 1205 hours.

i I
.
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I
The equipment was moved off the Rotoclone Crusher Dust Collector Stack

l
and loaded into the mobile laboratory. The samples were recovered and

Itaken to Ecology Audits' laboratory in Casper, Wyoming, for analyses |

; and evaluation. !

'I
Operations at the Federal American Partners, Gas liills Mill, located

,

,

] near Gas lillis, Wyoming, were completed at 1300 hours on Friday,

December 22, 1978.

. ,s h
't )
; LJ

b Ao sw s o ccu n

Divisionbhn[ager
Iiregory_.D 'De SmitY

_

t VM,

Bradicy G. Pen (/
{ } Assistant Field Testing Supervisor
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APPENDICES

f

( A. Locations of Sampling Points
. Ls

B. Source Emissions Calculations

C. Calibration of Equipment

D. Field Testing DataI E. Analytical Data

I
e

I
!

I
I
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APPENDIX A

Locations of Sampling Points
Yellow Cake Amerjet Baghouse Dust Collector Stack

The sampling ports are located approximately 9 feet (6.4 equivalent stack

diameters) downstream of the stack inlet and approximately 2 feet

10 1/2 inches (2.0 equivalent stack diameters) upstream of the outlet

of the stack. The locations of the sampling points were calculated as

follow:

} Looking into the Flow

-f 9" ;0| Y
n _.

a

s s . .

2k --

o: . . . .

2 h,
- * , i4)"

.
. . .

152w
_t- . . . . ;

JI2
16
*| |f

. .. . .

_ g
A

| | || .q}T -

4)" p-4}" c' 4}"42}"
I

SCALE 1" = 6"
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APPENDIX A

Locations of Sampling Points
Yellow Cake Rotoclone Scrubber Stack

o

The sampling ports are located approximately 4 feet 6 1/2 inches

(4.4 equivalent stack diameters) downstream of the stack inlet and,

.

approximately 3 feet (2.9 equivalent stack diameters) upstream of the

outlet of the stack. The locations of the sampling points were calcu-

lated as follow:

*

) Looking into the Flow

!< 14 > k- 3 "T
.

r
1

25"
8

4. . . . .
. .

10 51"2
4

. . . . . s

T
E#2

L 8
1

+ 1 [+ 2 f" 2 y'. ' e 2 j''%2 j''+ | {k--_

SCALE 1" = 4"

.
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APPENDIX A

Locations of Sampling Points
Rotoclone Crusher Dust Collector Stack

The sampling ports are located approximately 5 feet 6 inches (2.2 equiva-

lent stack diameters) downstream of the stack inlet and approximately.

1 foot 6 inches (0.7 equivalent stack diameterr' upstream of the outlet

,I of the stack. The locations of the sampling points were calculated as

follow:

I
Looking into the Flow

// |11< 31 >
32

A
34

. . i. . . . . . . .

G"
. . . . . . . . . .

| 24" ! 6"

l.. . . . . . . . .

Q/f
.. , . , . . . . ..

3"V , i

3k3h3k3 k 3h 3 k3h3I 3
i i

SCALE 1" = 8" '
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APPENDIX B
s

%

Nomenclature and Equations
for

Calculation of Source Emissions

I

I

I

I
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Nomenclature for Particulate Calculations

English Metric
j Symbol Units Units Description

A in.2. ,2 Stack Area3

C gr/dsef g/dsem Particulate - probe, cyclone and filteran

C gr/dscf g/dsem Particulate - total
| ao

gr/CF
3C 8 stack g/m Particulate - probe, cyclone and filter jat

conditions |

|
*

gr/CF
3C 9 stack g/m Particulate - totalau

conditions
|

| C lbs/hr kg/hr Particulate - probe, cyclone and filteraw

C lbs/hr kg/hr Particulate - total"

ax

C Pitot Tube Calibration Factorp

D in, m Sampling Nozzle Diametern

! %EA Percent Excess Air at sampling point
;

2
f 2 Acceleration of gravityg

%I Percent isokinetic

%M Percent moisture in the stack gas by volume

Fi Mole fraction of dry gasd

af mg mg Particulate - probe, cyclone and filter

10 18 lb/lb-mole Molecular Weight of Water
2

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

#' ECOLOGY AUDITS,INC.
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English Metric
Symbol Units Units Description

a mg mg Particulate - totalt

MW lb/lb-mole g/g-mole Molecular Weight of stack gas

8.95 lb/MWair Molecular Weight of airIb-mole

MW Ib/lb-mole g/g-mole Molecular Weight of dry stack gasd

pb "Hg
Absolute mm Hg Barometric pressure

P, "H O mm H O Orifice Pressure drop2 2

p "Hg
8 Absolute mm Hg Stack Pressure

AP "H O mm H O Velocity Head of stack gass 2 2

Pstd 29.92 "Hg 760 mm Hg Standard Barometric Pressure

3
Qa ACFM m /hr Stack Gas Volume at Actual Stack Conditions

Qs DSCFM dsem/hr Stack Gas Volume at 29.92 "Hg, 528*R, dry

R 21.83 "Hg- Universal Gas Constant
3ft /lb-mole *R

T, *F 'C Average Gas Meter Temperature

T min min Net time of testt

T 'F 'C' Stack Temperature3

T .528*R 293*K Standard Temperaturestd '

V, ft3 3 Volume of dry gas sampled 9 meter conditionsm

V dsef dsem Volume of dry gas sampled 0 standard conditions

}V3 fpm m/sec Stack velocity 0 stack conditions

V m1 ml Total Water Collected in Impingers and Silicaw-
Gel

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

ECOLOGY AUDITS,INC. #
,

DALLAS. IX e L AKE CHAHLES. L A CASPER. WY
~

'-

_ _ _ _ _ . _ _ _ _ _ _ _ . _ _ . _ _



-... --.. -. -.-- . . .. - .- - - . . . - - . . . - - - . - . - . . - -

;

] I

nm -

; I

r m

i'

i

! English Metric
Symbol Units Units Description I

V scf sem Volume of Water Vapor Collected 0 standardw 33 conditions,

|
3Pair 0.0748 lbs/ft Density of Air

;

PH O 1 g/ml Density of Water; 2
e

3j Pman 51.63 lbs/ft Density of Manometer Oil
'
.

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

|

ir D
!k_

.

;

I

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

#ECOLOGY AUDITS,INC.
DALLAS. TX * LAKE CP'AftLES. LA e CA$FtR. WY
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Example Particulate Calculations

| 1. Volume of dry gas sampled at standard conditions.*
l

l \ P
T Pstd f 3 + 13 6

y"std ,y" i

(T,+460 Pstd

4 13.6"A
'

b dsef| =V 17.65 V=
mstd m T, + 460

|I
dsem

V"std = dsef x 0.028317
=

I

2. Volume of water vapor collected at standard conditions.*I|
(V,- gms S02 - gms H 8) P RT2 HO std2

'

V" gas
|

P M 453.6std HO2

i
j V , gas 0.0472 (V, - gms S02 - Ems H S) scf= =

2

"

.

| scf x 0.028317V, = = sem

i

f

| 3. Percent moisture in stack gas
1

:
'

V
""

%= x 1004M =

V
+ V" gasm

. std

.

:

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

#L ECOLOGY AUDilS,INC.
DALLAS. Tx LAxE CHAtlLES. LA = CASPER, WY
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4. Mole fraction of dry gas

! 100 - %Mg ,

100

5. Average molecular weight of dry stack gas.

3 28Wd= %C0 x + %0 x %N X %CO x lb/lb-mole=
2 2 00 2 100 0

g/g-mole=

6. Molecular weight of stack gas.

W W XMd + 18 (1-bi) 8!8-* I*= * "
d d lb ole

7. Percent excess air at sampling point.

I
100 (%02 - 0. 5S. CO)

%EA =

0.265 (%N ) - (%0,) + 0.5 (%CO)2

8. Stack Pressure

stack pressure "Ib0
P Pb+ 13.6 Hg A solute= =

s

~ P "lig Abs. x 25.4 mm Hg" =s

,

E

I
I

L * 528*R, 29.92 "Ilg (20*C, 760 um IIg)

#ECOLOGY AUDITS,INC.
I DALLAS. Tx L AKE CHAHLES, LA CASPLH. WY
w e r en .,



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

A l

1
i F'm i;l |

.

| r ,

'
,

9. Stack velocity at stack conditions.

2g x pman * Estd * b" air x (T + 460) x AP l/2
s s

V C 60i =
| s P 12 x p ir xP x FM x Ta s std_ _

|

(T + 460) x AP 1/2
sS123.8 C sV fp,= ,

s p p x pg

i

V f m x 0.00508 m/sec"
P =

s

10. Dry stack gas volume at standard conditions.

T P
1 std s

Qs V xA xM 4"

d*T3 + n- 'P
'

144 s sg
'

g

0.123 Vs*As*MdxPs

|I Q = DSCFM*
s T + 460

S
, .

;

Qs DSCFM x 1.6990 dsem/hr= =

|

11. Actual stack gas volume at stack conditions.

' V xAs s
Q ACFM= =

a 144
i

3Q, = ACFM x 1.6990 m /hr=

!

i |\

I

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

'' #ECOLOGY AUDITS,INC.
DALL AS. TX * LAKE CHARLES. L A * CA5PER, WY
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12. Percent isokinetic
I

V"std I s + 460) x Pstd x 100 x 144

2 |
vD4

|h!g x Tstd s txP xT xVs* 4
2 ,

|<

1039 V"std x (T + 460)
< s

., gy ,

bIdxP xT XY xDs t s n

;

13. Particulate - probe, cyclone and filter.
,

.

"f 1 gr'
.

C = xan y 64.8 mg! ) m
; std

,
m
f gr/dsef' C 0.0154= =an y

m tds;

;

gr/dsef x 2.290 g/dscmC' = =an

i
a

d

14. Particulate total.

m
t

gr/dsefC 0.0154 x= =
ao

y"std'

C gr/dsef x 2.290 g/dsem= =ao

,

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

#ECOLOGY AUDITS, INC. --
OALLAS. TX * LAKE CHARLES. LA = CA3904. WY

.-
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15. Particulate - probe, cyclone and filter at stack conditions. !

I

I P (Tstd)s
C x x x bl

'

C I=
at an p td (Ts + 460)

d '

17.65 x C xP x hian 3 d |

C gr/CF= =
at T + 460s

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

16. Particulate - total, at stack conditions.

}
17.65 x C xP X EIdao s

C gr/CF j
a =au

T + 4603

I

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

17. Particulate - probe, cyclone and filter, j

|60 min 1 lbC C xQx x=
aw an s 1 hr 7000 gr j

Q

lbs/hr |
~

C 0.00857 x Caw an X Qs
= =

I

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

l

!
18. Particulate - total. !

i
C lbs/hr i0.00857 x Cao * 9= =u s

|i

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

I,

* 528'R, 29.92 "lig (20*C, 760 mm lig) |
I' ECOLOGY AUDITS INC. |

#

OALLA3. ix * LAKE CHARLES. LA CASFER, #f ]
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Thorium 230 Calculations |.

I
pCi Th 230 x 1/dsem pCi/dsem Th 230=I 1

pCi/dscm Th 230 x 10-6 pCi/dsem Th 230 |=

-6pCi/dsem Th 230 x 10 pCi/ml Th 230=

i

Lead 210 Calculations
i

pCi Pb 210 x 1/dsem pCi/dsem Pb 210=

pCi/dsem Pb 210 x 10-6 Ci/dsem Pb 210=

pCi/dscm Pb 210 x 10-6 Ci/mi Pb 210=,

I
I

-I

1

|

|' #ECOLOGY AUDITS,INC.
DALLAS, Tx LAKE CHARLES, LA + CASPER. WY
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Uranium Calculations

= . milligrams U 038%U0 in Front Wash38 milligrams of sample;I
%U0 X g/dscm in Front Wash38 g/dsem U 0=

3g

g/dsem U 0 x 10
38 g/ml U 0=

38

g/ml U 0 x .8480233 g/ml U=

| g/ml U x (6.77 x 10- ) Ci/ml U=

6pCi/ml U x 10 Ci/ml U=

j
,

Radium 226 Calculations,

I

'

pCi Ra 226 x 1/dsem pCi/dsem Ra 226=
f

pCi/dsca Ra 226 x 10-6 Ci/dsem Ra 226=

pCi/dsem Ra 226 x 10-6 Ci/ml Ra 226=
.

I

' #ECOLOGY AUDITS,INC.
DALLAS, f x . LAKE CHARLES. LA CASPER, WY
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STACK EMISSIONS SURVEY
FEDERAL AMERICAN PARTNERSI GAS !! ILLS MILL

FILE' NUMBER EA 7820-68

SOURCE EMISSIONS CALCULATIONS

'

Yellow Cake Amerjet Baghouse Dust Collector Stack

Symbol Description Units

Run No. 1

Date 12/20/78

Begin 1345

End 1645

Pb barometric pressure "Hg Abs. 23.20
(mm ilg) (589) -

P rifice pressure drop "11 0 1.560m
2

(mm 110) (39.6)2

V, volume dry gas sampled
a meter conditions ft.3 143.035

3(m ) (4.050)

T, avg. gas meter temp. 'F 76

(*C) (24.5)

V, volume dry gas sampled
std 0 standard conditions * dscf 109.789

(dsem) (3.109)
,

'

V total H O collected,I impingers 6 silica gel ml
, 2

, V, volume water vapor

I gas collected 0 standard
conditions * scf 3.644

%M moisture in stack gas
by volume % 3.21

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

t . . .
DALLAS. TK = L AKE CH AH ES LA + C/M ER. WY6
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E Source Emissions Calculations

Federal American Partners
| Yellow Cake Amerjet Baghouse Dust Collector Stack
.

File Number EA 7820-68

Symbol Description Units

bi m 1 fraction of dry gasd .9679---

CO % 0.02

! 0 % 21.02

N % 79.02

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

'

FM m 1 cular weight of
' d dry stack gas 1b/lb-mole 28.84

(g/g-mole) (28.84)

LM molecular weight of
stack gas Ib/lb-mole 28.49

(g/g-mole) (28.49)

APs velocity head of stack
gas " 11 0 .231

11 0 )
(5.9)(m 2

T stack temperature 'Fs 79
(.C) (26)

P stack pressure "Hg Abs. 23.19s
(mm lig) (589)

V stack velocity @ stacks conditions fpm 1705.

(m/sec) (8.66)
2A stack area in 280

b(m ) (.18)

Qs dry stack gas volume @
standard conditions * DSCFM 2446

. (dsem/hr) (4156.37)
i

! p actual stack gas volume
; a @ stack conditions ACFM 3316

3(m /hr) (5634.12)

I ' * 68'F, 29.92 "lig (20*C, 760 mm lig) #ECOt.OGY AUDITS, INC,
DALLAS. Tx lac.E CHA5itE 5. LA CASF'ER WY

. . . . _
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Source Emissions Calculations
Federal American Partners
Yellow Cake Amerjet Baghouse Dust Collector Stack
File Number EA 7820-68

i Symbol Description Units;I
T net time of test min. 180g

D sampling nozzle diam. in. .3033
(m) (.008)1

! %I percent isokinetic % 97.2

a partic~ulate - probe,
f

,

cyclone and filter mg 109.3

o particulate - total mg 118.2

C particulate - probe,
""

cyclone and filter gr/dsef* .0153
(g/dsem) (.0351)

I
C particulate - total gr/dsef* .0166
C

(g/dsem) (.0379)

C particulate - probe,
cyclone and filter 0
stack conditions

gr/cf) .0112
(g/m (.0258)

C Particulate total 0au
stack conditions gr/cf .0126

3(g/m ) (.0289)

C particulate - probe,-"
cyclone and filter lbs/hr .32

(kg/hr) (15)

C" particulate - total Ibs/hr .35
(kg/hr) (.16)

.

*

'| |
.

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

#ECOLOGY AUDITS,INC.
DALLAS. TX * LAKE CHARDS. LA * CASF(H, WY
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STACK EMISSIONS SURVEY '

FEr "\L AMERICAN PARTNERS
|

GAS IIILLS MILL
FILE NUMBER EA 7820-68

SOURCE EMISSIONS CALCULATIONS

Yellow Cake Rotoclone Scrubber Stack

Symbol Description Units

Run No. 1

Date 12/20/78

Begin 1000

End 1300<

'

Pb barometric pressure "Hg Abs. 23.20
(mm Hg) (589)

P orifice pressure drop "H O 1.614m 2
(mm 110) (41. 0)2

:

! V volume dry gas sampled"
O meter conditions ft.3 141.619

3(m ) (4.010)

'

T, avg. gas meter temp. *F 65

('C) (18. 6)

V volume dry gas sampled
i std 0 standard conditions * dscf 110.938
! (dsem) (3.141)
|

,

.

| V" total !! 0 collected,
2

| impingers G silica gel ml 250.5
,

, V, volume water vapor
gas collected 0 standard

conditions * scf 11.824

(sem)
(, 5)

,

.,

%M moisture in stack gas
9.63by volume %

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

'
ECOLOGY AUDITS. INC. #

DALLAS, TX * L AkE CHARLE5. LA CWER, WV
,
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r mI Source Emissions Calculations |
! Federal American Partners

Yellow Cake Rotoclone Scrubber Stack
File Number EA 7820-68

Symbol 'Uescription Unitsil 3

t

| M m 1 fraction of dry gasd .9037---

CO %2 0.0
|g 21.0I N g 79.0

i

2
-

iE %EA excess air 0 sampling'E Point --

; bne molecular weight of
i dry stack gas / -mole 28,84

(g/g-mole) (28.84)

kW molecular weight of
stack gas Ib/lb-mole 27.80

| (g/g-mole) (27.80)
j

APs velocity head of stack
gas " 11 0 .249

i 2 (6.3)(mm H O)2

T stack temperature 128

* F.C)
s

( (54)
!

I P stack pressure "Hg Abs. 23.233
(mm lig) (590)

V stack velocity 0 stacks
conditions P 1936

m sec) (9.83)
2A stack area in 1523 I!I (m ) (.10),

qs dry stack gas volume 0
standard conditions * DSCFbi 1291

(dsem/hr) (2193.88)
; actual stack gas volumea e stack conditions ACFM 2043

3! (m /hr) (3471.61)
! * 68'F, 29.92 "ilg (20*C, 760 mm lig)

iI ECOL.OGY AUDITS, INC.
DALLAS. TX LAnt CHAALES LA CASPER. WY
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Source Emissions Calculations
Federal American Partners
Yellow Cake Rotoclone Scrubber Stack
File Number EA 7820-68

Symbol Description Units

T net time of test min. 180t

D sampling nozzle diam. in. .303n
(m) (.008)i

I

%I percent isokinetic % 101.0

f m particulate - probe,g
cyclone and filter mg 666.1

a particulate - total mg 4325.1

C particulate - probe,
""

| cyclone and filter gr/dsef* .0925
'

(g/dscm) (.2117)
| C particulate - tott1 gr/dscf* .6004a

(8/dsem) (1.3749)

C particulate - probe,
at

cyclone and filter 9
'

stack conditions gr/cf .0583
3(g/m ) (.1335)

I C Particulate total eau
stack conditions gr/cf .3783

(g/m ) (.8664)3

C particulate - probe,-"
cyclone and filter Ibs/hr. 1.02

(kg/hr)
(.4642)

C Particulate - total lbs/hr 6.64u
(kg/hr) (3,o131)I

i, )
-

* 65'F, 29.92 "lig (20*C, 760 mm lig)

' #ECOLOGY AUDITS,INC.
DALL AS. TX * L AKE CHA% EL LA CAsitH vW
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STACK Eh!ISSIONS SURVEY
FEDERAL Ah!ERICAN PARTNERS

;

GAS IIILLS MILL 1

FILE NUh!BER EA 7820-68 |

SOURCE EMISSIONS CALCULATIONS

Rotoclone Crusher Dust Collector Stack
,

;

Symbol Description Units

Run No. 1

Date 12/22/78-

Begin 0905

End 1205.

Pb barometric pressure "Hg Abs. 23.10
| (mm Hg) (587)

'

P, orifice pressure drop "H O 1.8102
(mm H O) (46. 0)2

V volume dry gas sampled"
9 meter conditions ft.3 150.480

3(m ) (4.261)

T, avg. gas meter temp. *F 66

('C) (18. 7)

V, volume dry gas sampled
std @ standard conditions * dscf 117.388

(dscm) (3.324)
,.

'

V total H 0 collected,
impingehs6silicagel ml 49.0

V, volume water vapor,

gas co11ceted 6 standard ,

*Iconditions * scf
(sem) (.065)

1

| %M moisture in stack gas
y,93

|| } by volume %
,

i

-|.

|

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

' #ECOLOGY AUDITS,INC.
|

OALLAS, TX LAKE CnARLES. LA . CAbFER, WY :
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Source Emissions Calculations

- Federal American Partners
Rotoclone Crusher Dust Co11cetor Stack I,

File Number EA 7820-68p

!
Symbol Description

!
,

Units

L- M m 1 fracti n f dry gasd .9807
---

.CO %2 0.0
-

0 % 21.02

N % 79.02
*

4 %EA excess air 0 sampling
{ point % --

FM m Iccular weight of~
d dry stack gas Ib/lb-mole 28.84

" (g/g-mole) (28.84)

W molecular weight of
stack gas Ib/lb-mole 28.63

(g/g-mole) (28.63)

APs velocity head of stack
' gas "H O .645

2 (6W-

(mm H O)2

-T stack temperature 60

*F.C)s
( (16)

i

L P stack pressure "Hg Abs. 23 9
s

(mm Hg)

V stack velocit'y 0 stack-

s 2847conditions fpm
(m/sec)

(34,47)

2A stack crea in 7t7s (,1) (.46)I
Qs dry stack gas volume 0

I standard conditions * DSCFM 10927

(dsem/hr) (18564.30)

| actual stack gas volume
0 e stack conditions ACFM 14178 -

3(m /hr) (24088.54)
j * 68*F, 29.92 "lig (20*C, 760 mm lig)

I ECOLOGY AUDITS,INC. #

. . , , . .

DALLAS TX LA*-E CHAALE5. LA CASPER, WY
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Source Emissions Calculations
Federal Americaa Partners
Rotoclone Crusher Dust Collector Stack
File Number EA 7820-68

Symbol Description UnitsI 1

|T net time of test min. 180t

D sampling nozzle diam. in. .237n
(m) (.006)

%I percent isokinetic % 97.4

o particulate - probe,
- f

cyclone and filter mg 109.7

m particulate - total mg 119.4

C particulate - probe,
""

cyclone and filter gr/dscf* .0144
(g/dsem) (.0330)

I

C particulate - total gr/dscf* .0157
"

! (g/dsem) (.0359)
!

j C particulate - probe,
cyclone and filter 0
stack conditions gr/cf

; (g/m )
i

(g C Particulate total 0au
!E stack conditions gr/cf .0120

3(g/m ) (.0275)

C particulate - probe,-
aw

cyclone and filter Ibs/hr 1.3
.g (kg/hr) (.6)
;g|

C particulate - total lbs/hr 1.5
(kg/hr) ( 73

, ,-

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

' #ECOLOGY AUDITS,INC.
DALLAS, TX LAKE CHAALES, LA CA5FtR, WY



... .- - .. . - . .- .. . . . -

d

IP
]

s

s

!I ' '

..

: APPENDIX C
!
s

;

Calibration of Equipocat
f

I

,

|
Equipment Calibration Factor Calibration Date

| Pitot Tube #11 0.793 9/13/78

Probe Tip #3 0.237 12/5/78
,

Probe Tip #4 0.303 12/5/78
i
j Dry Gas Meter #2 0.960 9/13/78

fr/ * Stack Unit Orifice #2 9/18/78
'

b_x
i

;

|

|

!
t i
i
3

~

!

: !
;

I l

EA 7820-68
l'

!#' ECOLOGY AUDITS,INC.
DALLAS, TE = LAKE CHARLES, LA * CASPER, WY
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APPENDIX D

[# Field Testing Data
Lv

I l

EA 7820-68

' #ECOLOGY AUDITS,INC.
DALLAS, TX LAKE CHARLES, LA CASPER, WY
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n No. li, , : ' / ~ !,1

g Ambient Temp *F | |w 30 my
-

5I
bLocatien U //,,,, C,J/,. M,,/>c)d l$ad. and record at the ' Assumed Moisture % 2-
start of each test point.

f

Operator f un m g ,,n , b C Factor '

to reference-

Sample Box No. [ Meter Box No. 1 Initial Leak 0 / V. O "lig = 0.cco cfm

Final Leak 0 /, D "lig = D, Urb cfmA Ps Pm Ts '

Tm PsClock Dry Gas Pitot Orifice All
Pump
Vacuum Stack P obe Oven EffluentPoint Time Meter, CF in. !! 0 in. 11 0 Dry Gas Temp Stack2 2 In. !!g Temp Temp Temp Temp F Press.Desired Actual Gauge F *F *F *F In U '/-l f / P/'I h/ 3, 24a o. 3 g 2. 2- c; y u ;. 75 90 %c6 2 s c. q/ 3 r) 7(/ A i t-

Inlet Outlet 2
.

%~ fl 8. lo T D *:; 9~ ;? 4 0 2 ,utt) 3 >< S;I a ; S y-q g;q q.qcc ,7, y o .1. w, 2- w <,cm e 2. - 4 $ ,, m. 4r gt M - c- ro
z 'i -; v;o On wo ~7 7 - o. r t,

>

4 s *2R'kh5 O , 4' 3 2- ''l 0 2. 9 O TiL)C) 7 ''r A Ll '-I .Z Ls V 4| }-Q Ql -O I& {
{i # o } ,_g VI 4 7-6 d.YC 3 m 3 D-o 6. < o 7? 9 +c Zct? (4 ( TrQ- 27 I -e '6

t
, 0 %'i . Y e s' o,40 1. PC Z.7c 5 , c ?> M 74 C 2A 2.- Mo 'F5 0 78 n.ib14r 2- 'd t-l , i, 3 r O. '/ 2- 7 4 -5 ? w ';' -i . c'D X1 'L '4 2 - .? LX ~f a ,Y s 'T L ' fY I G

~

'
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