ECOLOGY AUDITS, INC. Box 295€ - Casper. WY 82607
(307) 2661346

Subsany of Com LabO8Io s Ine

STACK EMISSIONS SURVEY
OF
FEDERAL AMERICAN PARTNERS
GAS HILLS MILL
GAS HILLS, WYOMING
DECEMBER 1978

FILE NUMBER EA 7820-68

] RO
v I L Je)

PDR ADOCK 04004492

L‘ 9706130003 781231
I c PDR ECOLOGY AUDITS, INC, ——




i e

TABLE OF CONTENTS

INTRODUCTION
SUMMARY OF RESULTS
DISCUSSION OF RESULTS
DESCRIPTION OF PROCESS OPERATION
DESCRIPTION OF SAMPLING LOCATJIONS
SAMPLING AND ANALYTICAL PROCEDURES
DESCRIPTION OF TESTS
APPENDICES
A. Locations of Sampling Points
B. Source Emissions Calculations
C. Calibration of Equipment
D. Field Testing Data

E. Analytical Data

EA 7820-68

PAGE NO.

1

2

10
12

13

14

16

18

ECOLOGY AUDITS, INC. -

DALLAS, TX « LAKE CHARLES, LA - CASPER, WY

——




STACK EMISSIONS SURVEY
FEDERAL AMERICAN PARTNERS
GAS HILLS MILL
GAS HILLS, WYOMING
FILE NUMBER EA 7820-68

INTRODUCT TON

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,
December 22, 1978. The purpose of this survey was to determine
emissions of particulates from the Yellow Cake Amerjet Baghouse Dust
Collector Stack, the Yellow Cake Rotoclone Scrubber Stack, and the

Rotoclone Crusher Dust Collector Stack.

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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SUMMARY OF RESULTS

Yellow Cake Amerjet Baghouse Dust Collector Stack

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.

T R IR N R
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The average allowable particulate emission rate is 0.97 pounds
per hour based on the "Wyomirg Air Quality Standards and
Regulations'". The particulate emissions were 33,0 percent

of this standard based on the "front-half'" collection of the

test.

3. The concentration of uranium-natural was 4.6x10'10 uCi/ml
based on the "front-half" collection of the EPA-type sampling

train.
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@
Yellow Cake Rotoclone Scrubber Stack

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.

3. The concentration of uranium-natural was 1,9x10'9 uCi/ml based

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

EA 7820-68 -3-
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Rotoclone Crusher Dust Collector Stack

1. The emissions of particulate matter from the Rotoclone Crusher
Dust Collector 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.

1

3. The concentration of uranium-natural was 3.8x10" 0 uCi/ml

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

train,

EA 7820-68 -4-
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SUMMARY OF RESULTS
Yellow Cake Amerjet Baghouse Dust Collector Stack

Run Number 1

Stack Flow Rats - ACFM 3316
Stack Flow Rate - DSCFM* 2446
% Water Vapor - % Vol. 3.21
% C0, - % Vél. 0.0
% 0, - % Vol, 21.0

% Excess Air @ Sampling Point o

Particulates

Probe, Cvclone & Filter Catch

grains/dscrt*
0.0153
grains/cf @ Stack Conditions 0.0112
1bs/hr 0.32

Total Catch

grains/dscf* 0.0166
grains/cf ¢ Stack Conditions 0.0126
1bs/hr 0.35
Production Rate 1bs/hr U308 produced 240

* 29.92 "Hg, 68°F

EA 7820-68 ~5-
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SUMMARY OF RESULTS

Yellow Cake Rotoclone Scrubber Stack

Run Number 1
Stack Flow Rate - ACFM 2043
Stack Flow Rate - DSCFM* 1291
% Water Vapor - % Vol. 9.63
% CO; - % Vol. 0.0
% 92 - % Vo1, 21.0
% Excess Air @ Sampling Point e
Particulates
Probe, Cvclone & Filter Catch
grains/dscc*
0.0925
grains/cf @ Stack Conditions 0.0583
1bs/hr 1.02
Total Catch
grains/dscf* 0.6004
grains/cf ¢ Stack Couditions 0.3783
1bs/hr 6.64
Production Rate lbs/hr U308 produced 240

* 29.92 "Hg, 68°F

EA 7820-68
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SUMMARY OF RESULTS
Rotoclone Crusher Dust Collector Stack
Run Number 1
Stack Flow Rate - ACFM 14178
Stack Flow Rate - DSCFM* 10927
% Water Vapor - % Vol. 1.93
% €0, - % Vol. 0.0
- 2
‘ OL * VOI. 5-100
% Excess Air @ Sampling Point -
Particulates
Probe, Cvclone & Filter Catch
grains/dscr*
0.0144
grains/cf @ Stack Conditions 0.0111
1bs/hr 1.3
Total Catch
grains/dscf* 0.0157
grains/cf ¢ Stack Conditions 0.0120
1bs/hr 1.8
Production Rate tons/hr Ore processed 40.8
* 29.92 "Hg, 68°F
EA 7820-68 ol
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SUMMARY OF RESULTS

Radionuclear Emissions
Yellow Cake Amerjet Baghouse Dust Collector Stack

Run Number 1

USOS mg 2.5

U308 perent 2.3

U natural/DSCM uCi/ml a.6x10"10

’ Yellow Cake Rotoclone Scrubber Stack
' Run Number 1
U30g mg 10.9
l U‘.{‘O8 perent 1.6
U natural/DSCM uCi/ml 1.9)(1()'9
l Rotoclone Crusher Dust Collector Stack
l Run Number 1
U308 mg 2.8 ‘
l U308 percent 2.0
U natural/DSCM uCi/ml 3.8:(10'10
EA 7820-68 ==
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Projected Emissions

Location uCi/min.Natural Urani um

Yellow Cake Amcorjet Baghouse .
Dust Collector Stack 3.2%x10

-
Yellow Cake Rotoclone Scrubber Stack " . 3§ it

. . . " -1
Rotoclone urusher Dust Coi.ector Stack 1.2x10

Projecte” Yearly Emiscions

Location Ci/year U natural

Yeliow Cake Amerjet Baghouse
Dust “ollector Stack 4,7x10"

-

9

" - o v & i
Yellcw Cake Rotoclone Scrubber Stack LAx10

-~

Rotoclone Crusher Dust Colle>tor Stack 2.6x107°

EA 7820-68




L

DISCUSSION OF RESULTS

The .ests for particulates appeared to be valid representations of
the actual emissicns. The moisture percentages for the Yellow Cake

Amerjet Baghouse Dust Collector Stack was ,.2 percent. The meas red

flow rate (Q_ ) was 2446 dry standard cubic feet per minute. The rate

<

of 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 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 standard

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

deviari: Ao being 1.0 percent.

The total calculated emission was 6.6 pounds per hour.

EA 7820-68 ~10-
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The moisture percentage for the Rotoclone Crusher Dust Collector

Stack was 1.9 percent. The measured flow rate (Qq) was 10927 dry
standard cubic feet per minute. The rate of sampling for the three-
hour test was within the specified limits of the isokinetic rate,

the deviation being 2.6 percent.

The total calculated emission was 1.5 pounds per hour.

e d b
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DESCRIPTION OF PROCESS OPERATION

In a uranium milling operation, uranium is extracted from ore, purified,
and converted to Ub“&’ I'he raw ore is crushed and mixed with sulfuric
acid to leach out the uranium, 'his mixture goes through 4 sand-slime
separation to remuve and wash the sand. The de-sanded ) is collected

and transferred to the resin-in-pulp circuit where ion-exchange resin

is' moved countercurrent to the solution flow.

This mixture goes to the cl: fier where a filter removes solids and
routes the pregna solution to the solvent extraction circuit. The
uranium-sulfuric acid mixture is removed from the crganic phase by
ammonium sulfate. The solution then goes to a precipitation tank

where yellow c: s precipitated upon addition of ammonia. The yellow
cake is 1, converted to “3”5’ and conveyed to a storage hopper

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

ECOLOGY AUDITS, INC




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 pc-ts on the rectangular stack located approxi-
mately 9 feet (6.4 equivalent 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.

The sampling ports of the Yellow Cake Rotoclone Scrubber Stack are
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

the outlet of the stack.

The sampling ports of the Rotoclone Crusher Dust Collector Stack are
located approximately 15 feet above the ground. The sampling was per-
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 1 foot 6 inches (0.7 equivalent stack diameters) up-

stream from the outlet of the stack.

EA 7820-68 -13-
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SAMPLING AND ANALYTICAL PROCEDURES

The sampling and analytical procedure used followed the procedures
outlined in the "Wyoming Air Quality Standards and Regulations,
ayoming Department of Environmental Quality, 1975"; the Apperdix 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.

A preliminary velocity traverse was made at each ¢f the three stacks

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

late samples of nine-minute duration were taken at each of the traverse
points on the Yellow Cake Amerjet Baghouse Dust Collector Stack.
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 minute 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 receided vacuw rcading during the test. Final leak-checking

was perforncd in order to determine the possibility of a diluted sample.

EA 7820-68 ol e
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Before and after each test period, the pitot tube lines were checkcd

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

in the Federal Register, Volume 42, Number 160, Methed 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-lalf" collectic: of the EPA-type
sampling train. The uranium analysis was performed on the "front-wash"
of the EPA-type sampling train by fluorometric determination. Additional
analyses of the stacks included Ra-226, Th-230, Pb-210, and Gross Alpha

and Beta,

EA 7820-68 ~15-
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DESC?IPTION 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 Cake Amerjet Baghouse Dust Collector Stack; preliminary
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 Anerjet Baghouse Dust
Collector Stack and loaded into the mobile laboratory. The work was

completed at 1730 hours.

O Friday, December 22, 1578, work began at 0800 hours; preliminary
data were taken on thc 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.

EA 7820-68 -16-
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The ¢quipment was moved off the Rotoclone Crusher Dust Collector Stack
and loaded into the mobile laboratory. The samples were recovered and
taken to Ecology Audits' laboratory in Casper, Wyoming, for analyses

and evaluation.

Operations at the Federal American Partners, Gas Hills Mill, located

near Gas Hills, Wyoming, were completed at 1300 hours on Friday,

Decerber 22, 1978.

\L\mﬁﬁm O ooy Ntk
Gregory. B'Ded, Smit

Division Maﬁiger

; P "/‘b /}
/4 444 / 74
Vg, /LLJ// i1

Bradley G. Peng/
Assistant Field Testing Supervisor
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APPENDIX A

Locations of Sampling Points

Yeilow 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
of the

follow:

inches (2.0 equivalent stack diameters upstream of the outlet

stack. The locations of the sampling points were calculated as

Looking into the Flow
L

4
oo i g

( I

1 1 O Em )
B oy . N VR .. -H;;:;J

b J — | c I

SCALE 1" = 6"
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APPENDIX A

Locations of Sampling Poin

Yellow Cake Rotoclone Scrubber

The sampling ports are located approximately 4 feet 6 1/2 inches
(4.4 equivalent stack diameters) nstream of the stack inlet and
approximately 3 fee .9 equivalent stack diameters) upstream of the

outlet of the stack, locations of the sampling points were calcu-

lated as follow:
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SCALI
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APPENDIX A

0 )
roints

Locations of
Rotoclone Crusher Dust Collector Stack

Sampling

lent stack diameter downstream of the stack inlet and app
!

i

1 foot 6 inches (0.7 equivalent stack diameter:

of the stack. The locations of the

am

follow:

Looking into the Flow

£
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SCALE
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The sampling ports are located approximately S5 feet 6 inches
3 &} M /

v
i

pling points were calculated

5 =
(2.2

equiva-

oximately

upstream of the outlet

as
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APPENDIX B

{

Nomenclature and Equations
for
Calculation of Source Emissions
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™
Nomenclature for Particulate Calculations
English Metric
Symbol _Units _ Units Description
Ag in.? m” Stack Area
Can gr/dscf g/dscm Particulate - probe, cyclone and filter
Cao gr/dscf g/dscm Particulate - total
gr/CF
Cat @ stack g/m3 Particulate - probe, cyclone and filter
conditions
gr/CF
Cau @ stack g/m3 Particulate - total
conditions
Caw 1bs/hr kg/hr Particulate - probe, cycloue and filter
Cax 1bs/hr kg/hr Particulate - total
Cp Pitot Tube Calibration Factor
D, in. m Sampling Nozzle Diameter
SEA Percent Excess Air at sampling point
g f:i;icz Acceleration of gravity
L} Percent isokinetic
%M Percent moisture in the stack gas by volume
Hd Mole fraction of dry gas
me mg mg Particulate - probe, cyclone and filter
MH20 18 1b/1b-mole Moiecular Weight of Water

* 528°R, 29.92 "Hg (20°C, 760 mm Hg)

l ECOLOGY AUDITS, INC, ———————
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English
_Units

mg
1b/1b-mole

28.95 1b/
lb-mole

1b/1b-mole

”Hg
Absolute

HH20

H}{g
Absolute

DSCFM

21.83 "Hg-
£t3/1b-mole-°R

°F

fpm

ml

Metric
Units

—— o —

mg

Hg

H,0

-~

Hg
mm H,0
760 mm Hg
m3/hr

dscem/hr

ml

C, 760 mm Hg)

Description
Particulate - total
Molecular Weight of stack gas

Molecular Weight of air

Molecular Weight of dry stack gas

Barometric pressure

Orifice Pressure drop

Stack Pressure

Velocity Head of stack gas

Standard Barometric Pressure

Stack CGas Volume at Actual Stack Conditions
528°R, dry

Stack Gas Volume at 29.92 "Hg

-2

Universal Gas Constant

Average Gas Meter Temperature

Net time of test

Stack Temperature

Standard Temperature

Volume of dry gas sampled @ meter conditions

Volume of dry gas sampled @ standard conditions

Stack velocity @ stack conditions

Total Water Collected in Impingers and Silica

Gel

ECOLOGY AUDITS, INC.
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English Metric
Symbol Units Units Description

scf scm Volume of Water Vapor Collected @ standard

Vi
gas conditions

pHZ,O 1 g/ml Density of Water

Pman 51.63 1bs/ft> Density of Manometer 0il

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

l Pair 0.0748 lbs/ft3 Density of Air

* 528°R, 29.92 "Hg (20°C, 760 mm Hg)

. : ECOLOGY AUDITS, INC, e’
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Example Particulate Calculations

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

Pm
v e Terd Pb * 15.6
Beed " T, + 460 Perd

g
b~ 13.6 = dscf
Vv = ' Vv O SS. 's.0 s = sC
Mgpg 17.65 - R
Vm = dscf x 0.028317 = dscm
std

2. Volume of water vapor collected at standard conditions,*

(Vw- gms 502 - gms HZS) OHQO R Tstd

Vv ) P M 453.6
gas std "H,0 49°-
Vv = 0.0472 (V, - gms SO, - gms H,S) = scf
"gas W £ 2 4 2
Vw = scf x 0.028317 = scm
gas

3. Percen. moisture in stack gas

w
W= o gas x 100 = %
+
Metd wgas

* 528°R, 29.92 "Hg (20°C, 760 mm Hg)

DALLAS TX LAKE CHAMLES LA
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Mole fraction of dry gas

= lb/1lbh-mole

= g/g-mole

Molecular weight of stack gas.

1b

= ) M ) M ) = SO, 3.~ = g/9-meC
MW hﬂ\d X My + 18 (1-My) P g/g-mole

Percent excess air at sampling point.

100 (%0, - 0.5% CO)

A = _— PO -

. N see 7o P ,
0-2():) l(\"\' ] = (0=) + 2.9

Stack Pressure

stack pressure "H,0
> Pb ¢ PRSI T SRR Hg Absolute

"Hg Abs. x 25.4 = mm Hg

* S28°R, 29.92 "Hg (20°C, 760 rm H

N e oo ECOLOGY AUDITS, INC.
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10.

11.

Stack velocity at stack conditions.

2g x Pman * pstd X Mwair X (TS + 460) x AP

Vg = Cp 60 > ‘
i Pajr X Pg X MW x Tstd
(T, + 460) x ap_ | 1/2

Vg = 5123.8¢C S . = fpm

P P, X MW

s

Vg = fpm x 0.00508 = m/sec

Dry stack gas volume at standard conditions.

T P
1 std S
Qe = —=V_ x A_ x M, x
S 144 s s d " T, + 4o Povi
0.123 VS X As X Md X PS f
QG - T, + 460 = DSCFM
Qg = DSCFM x 1.6990 = dscm/hr

Actual stack gas volume at stack conditions.

V. x A
= _S)____S_ = “FN
Qa Tad ACFM

Q = ACFM x 1.6990 = mo/hr

* 528°R, 29.92 "Hg (20°C, 760 mm Hg)

1/2
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T
12. Percent isokinetic
Vm X (TS + 4560) x pstd x 100 x 144
std
$1 =
L D“2
Md X Tstd X PS X Tt X VS X -
1039 Vmstd X (TS + 460)
%1 = =
Md PS X Tt X Vs x Dp©
13. Particulate - probe, cyclone and filter.
mf 1 gr .
C = X
an Yo 64.8 mg
std
o
Cavw = 0,0154 ——— = gr/dscf
-t \’
Mstd
Can = gr/dscf x 2,290 = g/dscm
14, Particulate total.
o
Cao = 0.0154 x o gr/dscf
Bstd
Cao = gr/dscf x 2,290 = g/dscm
* 528°R, 29.92 "Hg (20°C, 760 mm Hg)
ECOLOGY AUDITS, INC, -~
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Particulate - probe, cyclone and filter at stack conditions.

P (Terq)
il std x N
at an Perd (Tg + 460) d

17.65 x Can X Ps X Md

G = = gr/CF

at Tg + 460

16. Particulate - total, at stack conditions.

1788 2 C.. 2 Pz M
c . ao s d = gr/CF

Tg + 460

Cqy = B8F/CFx 2,290 = g/m

17. Particulate - probe, cyclone and filter.

60 min 1 1b
an * & X 77 X 7500 gt

Caw = 0.00857 x Cp x Qg = 1lbs/hr

Caw = 1bs/hr x 0.4536 = kg/hr

I8
. Cge = 8Y/CF x 2,290 = g/m®

18. Particulate - total.

Cox = 0.00857 x C,, X Q * 1bs/hr

Cax = 1bs/hr x 0.4536 = kg/hr

* 528°R, 29.92 "Hg (20°C, 760 mm Hg)

ECOLOGY AUDITS, INC, —memeee”’
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Thorium 230 Caiculations

pCi Th 230 x 1/dscm pCi/dscm Th 230

pCi/dsem Th 230 x 107°
6

n

uCi/dscm Th 230

puCi/dsem Th 230 x 10~ uCi/ml Th 230

Lead 210 Calculations

pCi Pb 210 x 1/dscm

pCi/dsem Pb 210

pCi/dsem Pb 210 x 107° uCi/dsem Pb 210

uCi/dsem Pb 210 x 107

uCi/mi Pb 210

DALLAS, TX « LAKE CHARLES LA - CASPER WY
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Uranium Calculations

% U308 in Front Wash =

% U308 X g/dsem in Front Wash

. 3 -6 2
g/dscm USOB x 10 -

g/ml U,0q x .84802 -

g/ml U x (6.77 x 1077) .

uCi/ml U x 10° .

Radium 226

pCi Ra 226 x 1/dscm =
pCi/dscia Ra 226 x 107° .

uCi/dscm Ra 226 x 10°° .

milligrams U308
milligrams of sample

g/dscm U308

g/ml Uz0g

g/ml U
Ci/ml U

uCi/ml U

Calculations

pCi/dscm Ra

N
ro
(o)

2
J

uCi/dscm Ra 226

uCi/ml Ra 226

ECOLOGY AUDITS, INC, ———— ——"’
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STACK EMISSIONS SURVEY
FEDERAL AMERICAN PARTNERS
GAS HILLS MILL
FILE NUMBER EA 7820-68

SOURCE EMISSIONS CALCULATIONS

Yellow Cake Amerjet Baghouse Dust Collector Stack

8

* 68°F, 29.92 "Hg

(20°C, 760 mm Hg)

Symbol Description Units
Run No. 1
Date 12/20/78
Begin 1345
End 1645
Py barometric pressure "Hg Abs. 23.20
' (mm Hg) (589)
Py orifice pressure drop ""H.,,0 1.560
' (mim H,0) (39.6)
Vm volume dry gas sampled J
@ meter conditions f¢.” 143,035
l (m3) (4.050)
& avg. gas meter temp. °F 76
& .
l (Oc) (~;.J_)
Vm volume dry gas sampled i wn
std @ standard conditions* dscf 103"§)
Yy total H,0 collected, i @
l impingers & silica gel ml T
v O volume water vapor
l gas collected @ standard
conditions* scf 3.644
(scm) (.103)
l $M moisture in stack gas
by volume % 3.21

ECOLOGY AUDIT
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Source Emissions Calculations
Federal American Partners

Yellow Cake Amerjet Baghouse Dust Collector Stack

File Number EA 7820-68

Symbol Description Units
Md mol fraction of dry gas -
Co, %
02 %
%EA excess air @ sampling
point %
de molecular weight of
dry stack gas 1b/1b-mole
(g/g-mole)
molecular weight of
stack gas 1b/1b-mole
(g/g-mole)
APs velocity head of stack
gas "nzo
(mm HZO)
T, stack temperature °F
(°C)
Ps stack pressure "Hg Abs.
(mm Hg)
Vs stack velocity @ stack
conditions fpm
{m/sec)
As stack area iné2
(m®)
Qs dry stack gas volume @
standard conditions* DSCFM
(dsem/hr)
actual stack gas volume
. @ stack conditions ACFM
(m3/hr)

* 68°F, 29.92 "Hg (20°C, 760 mm Hg)

.9679

0.0

28.84
(28.84)

28.49
(28.49)

. 231
(5.9)

79
(26)

23.19
(589)
1705

(8.66)

280
(.18)

2446
(4156.37)
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Source Emissions Calculations

Federal American Partners

Yellow Cake Amerjet Baghouse Dust Collector Stack
File Number EA 7820-68

l Symbol Description Units

’rt net time of test min. 180
l Dn sampling nozzle diam. in. .303
(m) (.008)
. $1 percent isokinetic % 97.2

B . particulate - probe,
l cyclone and filter mg 109.3
n particulate - total mg 118.2

l can particulate - probe,
cyclone and filter gr/dscf* 0183
‘ (g/dscm) (.0351)
as particulate - total gr/dscf* '015’(’
(g/dscm) (.0379)

I cat particulate - probe,

cyclone and filter @
l stack conditions gr/cg 0112
(g/m™) (.0258)

Cous particulate total @
stack conditions gr/cf .0126
(g/m3) (.0289)

l C " particulate - probe,
. cyclone and filter 1bs/hr .32
l (kg/hr) (15)
Cax particulate - toial 1bs/hr +35
I (kg/hr) (.16)

* 68°F, 20.92 "Hg (20°C, 760 mm Hg)

A
7

ECOLOGY AUDITS, INC. DRI

DALLAS, TX « LAKE CHARLES LA« CASFER WY
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STACK EMISSIONS SURVEY
FE[ "™ \L AMERICAN PARTNERS
GAS HILLS MILL
FILE NUMBER EA 7820-68

SOURCE EMISSIONS CALCULATIONS

Yellow Cake Rotoclone Scrubber

Symbol Description Units
Run No.
Date
Berin
End
Py barometric pressure ""Hg Abs.
(mm Hg)
Py orifice pressure drop "HZO
(mm H20)
Vm volume dry gas sampled
€ meter conditions ft,>
(m®)
avg. gas meter temp. °F
(°C)
Vi volume dry gas sampled
std @ standard conditions* dscf
(dscm)
Vw total H20 collected,
impingers & silica gel ml
Vw volume water vapor
gas collected @ standard
conditions* scf
(scm)
M moisture in stack gas
by volume %

* 68°F, 29.92 "Hg (20°C, 760 mm Hg)

Stack

1
12/20/78

1000

1300

23.20
(589)

1.614
(41.0)

141.619
(4.010)

65
(18.6)

110.938
(3.141)

250.5

11.824
(.335)

9.63

ECOLOGY AUDITS, INC.

DALLAS, TX < LAKE CHARLES LA« CASPLR Wy
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Source Emissions Calculations
Federal American Partners

Yellow Cake Rotoclone Scrubber Stack
File Number EA 7820-68

Symbol vescription Units
Md mol fraction of dry gas .-
COZ %
02 )
N2 %
$EA excess air @ sampling
point %
MWd molecular weight of
dry stack gas 1b/1b-mole
(g/g-mole)
molecular weight of
stack gas 1b/1b-mole
(g/g-mole)
APs velocity head of stack
gas "H20
(mm HZO)
LA stack temperature °F
(°C)
Ps stack pressure ""Hg Abs.
(mm Hg)
v stack velocity @ stack
s S
conditions fpm
(m/sec)
As stack area iné2
(m®)
Qs dry stack gas volume @
standard conditions* DSCFM
(dscm/hr)
actual stack gas volume
» @ stack conditions ACFM
(m3/hr)

* 68°F, 29.92 "Hg (20°C, 760 mm Hg)

i

.9037
0.0
21.0

79.0

28.84
(28.84)

27.80
(27.80)

. 249
(6.3)

128
(54)

23.23
(590)

1936
(9.83)

152
(.10)

1291
(2193.88)

2043
(3471.61)

ECOLOGY AUDITS, INC, — e
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Source Emissions Calculations
Federal American Partners
Yellow Cake Rotoclone Scrubber Stack
File Number EA 7820-68
Symbol Description Units
Tt net time of test min.
Dn sampling nozzle diam. in.
(m)
%1 percent isokinetic %
me particulate - probe,
cyclone and filter mg
m particulate - total mg
Ca particuiate - probe,
- cyclone and filter gr/dscf*
(g/dscm)
- particulate - totul gr/dscf*
(g/dscm)
- particulate - probe,
cyclone and filter @
stack ccuditions gr/cg
(g/m™)
Cais particulate total @
stack conditions gr/cf
(g/n)
C particulate - probe,
o cyclone and filter 1bs/hr
(kg/hr)
Cax particulate - total 1bs/hr
(kg/hr)

* 65°F, 29.92 "Hg (20°C, 760 mm Hg)

180

. 303
(.008)

101.0

666.1

4325.1

. 0925
(.2117)

. 6004
(1.3749)

0583
(.1335)

.3783
(.8664)

1.02
(.4642)

6.64
(3.0131)

ECOLOGY AUDITS, INC, - **'“J
DALLAS, TX » LAKE CHAMLES LA - LASFLH WY
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STACK EMISSIONS SURVEY
FEDERAL AMERICAN PARTNERS
I GAS HILLS MILL
FILE NUMBER EA 7820-68
I SOURCE EMISSIONS CALCULATIONS
I Rotoclone Crusher Dust Collector Stack
Symbol Description Units
l Run No. 1
Date 12/22/78
' Begin 0905
l End 1205
Py barometric pressure ""Hg Abs. 23.10
. (mm Hg) (587)
Py orifice pressure drop "HZO 1.810
l (mi H,0) (46.0)
Vm volume dry gas sampled
€@ meter conditions ft.3 150.480
l (m3) (4.261)
Te avg. gas meter temp. °F 66
' (°C) (18.7)
\lm volume dry gas sampled )
std @ standard conditions* dscf 117.388
(dscm) (3.324)
Vw total H,0 collected,
l impingers § silica gel ml 9.0
. Vw volume water vapor
' gas collected @ standard 2.313
conditions* scf (.%)(;)
(scm) i
moisture in stack gas 1.93
by volume % o
* 68°F, 29.92 "Hg (20°C, 760 mm Hg)
k) J

ECOLOGY AUDITS, INC, ————r’

DALLAS, TX « LAKE CHARLES LA CASFER WY
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Source Emissions Calculations
Federal American Partners
Rotoclone Crusher Dust Collecter Stack
l File Number EA 7820-68
Symbol Description Units
l Md mol fraction of dry gas -
II co, L)
()2 %
v
. Nz ]
SEA excess air @ sampling
' point %
de molecular weight of
' dry stack gas 1b/1b-mole
(g/g-mole)
molecuiar weight of
stack gas 1b/1b-mole
(g/g-mole)
l APs velocity head of stack
gas "H20
' (mm HZO)
'I‘s stack temperature °F
(°C)
. P stack pressure "Hg Abs.
s
(mm Hg)
Vs stack velocity @ stack
conditions fpm
l (m/sec)
As stack crea ini2
l (m®)
| Qg dry stack gas volume @
| standard coaditions* DSCFM
(dscm/hr)
actual stack gas volume
@ stack conditions ACFM
(m/hr)

* 68°F, 29.92 “Hg (20°C, 760 mm Hg)

.9807
0.0
21.0

79.0

28.84
(28.84)

3
oo oo

o O
1
-~

.645
(16.4)

60
(16)

23,09
(587)

2847
(14.47)

717
(.+6)

10927
(18564.30)

14178
(24088.54)

ECOLOGY AUDITS, INC, ———eeen’

DALLAS TX - LAKE CHARLES LA - CasPt



Source Emissions Calculations

Federal America. Partners

Rotoclone Crusher Dust Collector Stack
File Number EA 7820-68

' Symbol Description Units
Tt net time of test min.
l D sampling nozzle diam. in.
n
(m)
l %1 percent isokinetic %
me particulate - probe,
l cyclone and filter mg
m, particulate - total mg
l particulate - probe,
- cyclone and filter gr/dscf*
(g/dscm)
C particulate - total gr/dscf*
i (g/dscm)
l C : particulate - probe,
. cyclone and filter @
. stack conditions gr/cf
3
(g/m™)
- particulate total @
statk conditions gr/cf
(g/m*)
I & particulate - probe,
o cyclone and filter lbs/hr
I (kg/hr)
Ca.x particulate - total ibs/hr
l (kg/hr)

* 68°F, 29.92 "Hg (20°C, 760 mm Hg)

.0144
(.0330)

.0157
(.0359)

ECOLOGY AUDITS, INC,

DALLAS, TX - LAKE CHARLES LA - CALFER WY




APPENDIX C

Calibration of Equipm=oat

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
Dry Gas Meter #2 0.960 9/13/78
Stack Unit Orifice #2 9/18,78

l \. —- ECOLOGY AUDITS, INC, ———————

DALLAS. 1) - LAKE CHARLES LA« CASPER. WY
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APPENDIX D

Field Testing Data
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Analytical Data

l |
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P kg Particulate Analysis
l Date 2/ 725/7;

Job . No. ,7‘//.1" A

' ‘T"" /,y",() / ))“’.'/\’[ l-l@‘#'?;‘o

l Location ///] 1/ &

' R No. _/ /?mer/(j" BA]A&UJQ' : .. ; _ )

1] P
l Filter ¢ ([ - /4 Front Vash /5 ml Izpinger 1 Impinger 2
fnad 0.795/ , T |

il 95. 0961 92,8544

Inftia) _ .~ LN G950 57,8999
. Q. 0 ‘f'(—f!,\/ O/ e0 & Q7

ng MT L e bl

l >/

Run}lo._‘__ ‘,ﬂL.) ! .awx/wc/u(/// ,)ua)

l Filter ¢ ( - /5 Front Wash =7 mnl Irpinger 1 Irpinger 2

R 8 /7 97,1935
Initial ‘. j‘/7~'/ 92,5345
l A . s v -)/ - ? 5 "/“ -
/ / * 3 ) - " - ) i ’ -
l p mg HT y. 4 7104
R “ ! 50 905
R No. _ | (R, 1, swe uststs |
Fllter ¢ -/l Front Yash 7o ml Impinger 1 Izpinger 2
IH.nxn p, #0718 | : 7 .
44,9717/ <3 5429
Poicia 74, £772 21325322 :
i o ’ J /21 % L # Uy ‘A’
0 T A R TL X I )
! - > -
one Blank: - e
1<350
Voluwe 05 ml ‘ Final 97,7150

Initiel 77 70|

l O.002 Total Weioht ~ |



