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I, INTRODUCTION

The U.S. Environmental Protection Agency (EPA) retained
Clayton Environmental Consultants, Inc. to conduct a series of
emission tests at‘the Eastern Magnesia Talc Company located in
Johnson, Vermont. The purpose of this study waé to provide the
EPA with data for the establishment of source performaﬂce stand-

ards for the non-metallic mineral-processing industry. This

study was commissioned as Project NMM-4 of Task 24, Contract No.

68-02-1408.

-The Eastern Magnesia Talc Company facility combines the
unit operations of talc crushing, milling, and solids classifica-
tion in the production of talc powder.. Large pieces of tale-
bearing rock are trucked from a nearby quarry to a storage hopper
at the plant for subsequent crushing. The primary and secondary
crushers reduce the size of the rock to that suitable for charg-
ing to the pebble mill, roller mill, and vertical mill, all of
which produce talc-bearing dust that is later purified and washed
in flotation-type cells. After drying and size classification,
the product talc is stored.in silos in preparation for bagging
and shipmenﬁ to the consumer,

Thoseﬁunit operations that characteristically could produce
fugitive dust emissidns, such as crushing, milling, and grinding,
at the Eastern Magnesia Talc Company are equipped with local ex-
haust dust collection systems, Ductwork carries the emissions

picked up at each operation to a baghouse dust collector,
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Source sampling for the determination of dust loading and

_gas flowrate was performed on five different inlets to the bag-

house and the Baghouse outlet stack by Clayton Environmental Con-
sultants personnel, Inlet No. 1 comes from the Primgry and
Secondary Crusheré, Pebble Mill, and Roller Mill, 1Inlet No. 2
comes from the No. 4 Vertical Mill. Inlgt No, 3 comes from the
two silos and the bagging and air claSSificatibn operations.
Inlet No. 1-A comes from the silo storage prior to the No. 3
Vértical Mill,'ﬁhile Inlet No. 1-B comes from the silo sforage
prior to the No. 4 Vertical Mill. Particle sizing samples were
obtained at Inlets No. 1, 2, and 3. Opacity readings of the bag-
house outlet stack emissions and opacity readings of the fugitive
dust generateﬁ at several locations Wifhin_the plant were ob-
tained by certified opacity readers from Clayton Environmental
Consultants. Enﬁirohmeutal Protection Agency personﬁel observed
the source testing activities and monitored process'operations.
This study was conducted during the week of October 17, 1976.

Appendix A lists the project participants.




ITI. SUMMARY AND DISCUSSION OF RESULTS

Particulate Sampling Results

Tables I and II summarize the results of the particulate
sampling at the baghouse inlets and outlet in English and metric

units, respectively.

Filterable particulate emissions at the baghouse outlet
stack averaged 10.4 pounds per hour and ranged from 8.2 to 11.8
pouﬁds per hour. Total particulate emissions at the baghbusé
outlet stack averaged 11.6 pounds per hour and ranged from 11.2
to 12,2 pounds per hour.

Single emission measurements in each of the wvarious inlet
ducts indicated filterable particulate emissions ranging from
31.7 to 852 pounds per hour, These inlet measurements were
not made siﬁultaneously. Consequently, if these levels are
representative of the inlet loadings present during outlet
emission measurements, then the baghouse appears to abate emis-
sions efficiently.

.The baghouse inlet and outlet stack.gas flowr;tes compate
~favorably, with the average outlet flowrate being approxihately
7.5 percent greater than the sum of the measured inlet flowrates.
Since the inlet ducts and the baghouse are under a negative static
pressure, this air in-leakage is ﬁot unexpected, As Table I
shows, the average measured outlet flowréte is 20,000 DSCFM while
the sum of the measured inlet flowrates is appfoximately 18,600

DSCFM.
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Of the five particulate émission tests conducted on the inlet
ducts, the tests at locations 1-A and 1-B (Tesﬁs No. 4 and 5,
respectively) were abbreviated due to plugging of the filters,
Appendix B contains the field data sheets for all source tests

conducted.

Visible Emissions Observations

Opacity measurements were taken during the study by two
certified visible-emission readers from Clayton Environmental
Consultants., Measurements were taken at several locations in
the plant on October 19, 20, and 21, and at the baghouse outlet
stack on October 20 and 21 in conjunction with the source test-
ing activities,

Each observer took a reading every 15 seconds during the
observation periods. Readings were summed and averaged for each
6-minute period and plotted versus time. The series of 6-minute
averageé and the corresponding plots are presented for each in-
plant site in chronological order in Tables III-1 through ITI-9.

Tables III-3, III-5, and II1-9 provide summaries of in-
plant visible emissions data at the bagging operation, Tébles
ITI-4 and III-8 provide summaries of in-plant visible emissions
data at the secondary crushing operation, Tables III-1, IIi;Z,
ITI-6, and TIII-7 provide summaries of in-plant visible emissions
data at the Pebble Mill, Roller Mill, Primary Crusher, and
Vertical Mill, respectively. Tables III-10 through II1-12 pro-
vide summaries of visible emissions data at the baghouse outlet

stack, These stack opacity measurements were taken simultaneously




TABLE III-1 : _ - 7 -

I _ SUMMARY OF VISIBLE EMISSIONS
_ Eastern Magnesia Talc Company
l : Johnson, Vermont -
Date: _ 10/19/76 ' Type of Plant: Talc Manufacturing
IType of Discharge: Process Location of Discharge: pPebble Mill 2
Height of Point of Discharge:In room DPescription of Sky: N/A
Wind Direction: N/A Wind Velocity: N/A
IColor of Plune: White Detached Plume: . N/A _
Observer No.: 2 Duration of Observation: 1.5 hrs.,
Distance from Observer to Discharge Point: . approx, 10"
Direction of Observer from Discharge Point: W
Height of Observation Point: Floor
Description of Background: Clear room air; well 1it; wooden wall background
" SUMMARY OF AVETRAGE OPACITY ]
Set Time Opacity Set Time Opacity
Number |Start End Sum Average |Number |[Start End Sum Average
1 09:59 10:05 N N 21
2 - 110:05 10:11 0 0 22
3 10:11 10:17 0 0 23
4 10:17 10:23 0 0 24
5 10:23 10:29 0 0 25
6 10:29 10:35 N N 26
7 10:35 10:41 0 0 27
8 10:41 10:47 N ' N 28
9 10:47 10:53 N N 29
10 10:53 10:59 0] S ¢ 30
11 10:59 11:05 15 0.6 31
12 11:05 11:11 55 2.3 32
13 11:11 11:17 0 0 33
14 11:17 11:23 0 0 34
15 11:23 11:29 50 2,1 . 35
16 36
17 37
18 38
19 39
20 40

ketch Showing How Opacity Varied With Time:

Time, hours.

Opacity
KON

3
l s

2! —A

| L/

1 A,
I 0 -1 ) L



TABLE 1II-2 , _ - 8 -

l ' 5UMMARY OF VISIBLE EMISSIONS
Fastern Magnesia Talc Company
l Johnson, Vermont
Date: _ 10/19/76 Type of Plant: Talc Manufacturing
Type of Discharge: Process Location of Discharge: Roller Mill
Height of Point of Discharge:Ip room Description of Sky: N/A '
Wind Direction: N/A Wind Veloecity: N/A
Color of Plume: White Detached Plume: N/A
IObserver No.: 2 Duration of Observation: 1.5 hrs,
Distance from Observer to Discharge Poink: approx. 10!
Direction of Observer from Discharge Point: N
Height of Observation Point: Floor

Description of Background: Clear room air; well lit: other equipment in room

S UMMARY OF AVERAGE OPACTITY

‘ . Time Opacity Time _ Opacity

Set Set

{Number Start End Sum Average |Number [Start End Sum Average
1 13:20 13:26 215 9.0 21
2 13:26 13:32 385 16.0 - 22
3 13:32 13:38 350 15.0 23
4 13:38 13:44 300 12,5 24
5 13:44 13:50 385 16.0 25
6 13:50 13:56 325 13,5 26
7 |13:56 14:02 355 14,8 27
8 14:02 14:08 325 13.5 28
9 14:08 14:14 250 10.4 29
' 10 14:14 14:20 255 ‘10,6 © 30
: 11 ]14:20 14:26 160 6.7 31
12 14:26 14:32 130 S.4 32
' 13 14:32 14:38 155 6.5 33
_ 14 14:38 14:44 120 5.0 34
15 14:44 14:50 135 2.6 35
16 36
- 17 37
18 38
19 -39
20 40

Sketch Showing How Opacity Varied With Time:

Opacity

(%) 16 /—\
N

NS

ool pbinnis

Time, hours

(0.0
~




TABLE III-3 9
MARY OF VISIBLE EMISSIONS

5L

Eastern Magnesia Talc Company
Johnson, Vermont

Date: 10/19/76

Type of Plant:

Talc Manufacturing'

Type of Discharge: Process Location of Discharge: Bagger

Height of Point of Discharge:ip rpoom Description of Sky: N/A

Wind Direction: N/A Wind Velocity: N/A

Color of Plume: White Detached Plume: N/A

Observer No.: 2 Duration of Observation: approx, 1 hr.
Distance from Observer to Discharge Point: approx., 10"

Direction of Observer from Discharge Point: W

Height of Observation Point: Floor

Description of Background: Clear room air: well lits

light wall background

I‘ S UMMARY OF A VERAGE OPACITY
Set Time Opacity Set Tine Opacity
Number |Start End Sum Average |[Number [Start End Sum Average
1 15:03 15:09 N N 21
2 15:09 15:15 N N 22
3 15:15 15:21 ) 0.2 23
4 | 15:21 15:27 N N 24
_ 5 15:27 15:33 0 0 25
6 15:36 15:42 0 0 26
. 7 15:42 15:48 0 0 27
-8 15:48 15:55 215 7.7 28
9 ' 29
10 30
: 11 31
12 32
13 33
14 34
15 35
' 16 36
17 37
18 38
19 39
‘ 20 40

ketch Showing How Opacity Varied With Time:

Opacity

(%)

e |2 St s
r
N

Time, hours

I

| KO ;
I [
" |

1



_ TABLE III-4 _ -~ 10 -
I SUMMARY OF VISIBLE EMISSIONS
Eastern Magnesia Talc Company
' I Johnson, Vermont
~ Date: ‘ 10/20/76 Type of Plant: Tale Manufacturing
IType of Discharge: Process Location of Discharge: Secondary crusher
"™ Height of Point of Discharge:Ip yoom Description of Sky: N/A
Wind Direction: N/A Wind Velocity: N/A
Color of Plume: . White Detached Plume: N/A
Observer No.: 2 Duration of Observationm: 1.5 hrs,
Distance from Observer to Discharge Point: ' approx. 5'
Direction of Observer from Discharge Point: g
Height of Observation Point; - Floor

Description of Background: Clear room air; semi-well 1lit; wooden background

S UMMARY OF A VERAGE OPACITY
I Ser Time Opacity Set Time Opacity
Number |Start End Sum Average |{Number [{Start End Sum Average

|| 1 08:12 | 08:18| 0 0 21
2 08:18 08:2¢4 N N 22
3 08:24 08:30 N N 23
Il 4 08:30 08:36 N N 24
5 08:36 08:42 N N 25
_ 6 08:43 08:49 N N 26
' 7 08:49 | 08:55 N N 27
8 08:55 08:58 N N, 28
© 9 09:04 09:10 0 0 29
' 10 09:10 09:16 10 - 0.4 30
. i1 09:16 09:22 N N 31
12 09:22 09:28 0 0 32
13 09:28 09:34 0 0 33
o 14 09:34 09:37 N N 34
15 09:54 10: 00 N N 35
16 10:00 10:06 N N 36
17 37
18 ‘ : 38
19 39
20 40

Sketch Showing How Opacity Varied With Time:

Opacity
l (z) 0.8
0.6
1 |
0.4
3
l ] 2

Time, hours



Date:

10/20/76

TABLE III-S5
3UMMARY OF VISIBLE EMISSTONS

Eastern Magnesia Talc Company
Johnson, Vermont

Type of Discharge: Process
Height of Point of Discharge:In room

Wind Direction:

Color of Plume:
Observer No.:

Type of Plant: Talec Manufacturing
Location of Discharge: Bagger
Description of Sky: N/A

N/A Wind Velocity: N/A

White Detached Plume: N/A

2 Duration of Observation: approx.45 min.
Distance from Observer to Discharge Point: approx. 10'
from Discharge Point: W
Floox:

Direction of Observer
Height of Observation Point:
Description of Background: Clear room air; well 1lit;

light wall background

S UMMARY

OF A VERAGE OPACITY
Set Time Opacity Set Time Opacity
Number {Start End Sum Average |Number |Start End Sum Average
1 10:15 10:21 45 1.9 21
2 10:21 10:23 N N 22
3 11:03 11:07 0 0 23
4 11:07 11:13 65 2.7 24
5 11:16 11:22 60 2.5 25
6 J111:22 11:28 40 1.7 26
7 11:28 11:34 25 1.0 27
8 11:36 12:01| 180 2.0 28
9 29
10 30
11 31
12 32
13 33
1 34
15 35
16 36
17 37
18 38
19 39
20 40

ISketch Showing How Opacity Varied With Time:

Opacity
(%)

IR

=—tba:

"Time, hours




TABLE ITI-6 : : - 12 -
SUMMARY OF VISIBLE EMISSIONS

Eastern Magnesia Talc Company
Johnson, Vermont

Date: 10/20/76 Type of Plant: Talc Manufacturing
l Type of Discharge: Process Location of Discharge: Primary Crusher
Height of Point of Discharge:In room Description of Sky: N/A
Wind Direction: N/A Wind Velocity: N/A
Color of Plume: White Detached Plume: N/A
Observer. No.: 2 Duration of Observation: L.5 hrs,
Distance from Observer to Discharge Point: ~ approx. o'
Direction of Observer from Discharge Point: W
lHeight of Observation Point: ~ Floor
Description of Background: Semi-dusty room air; semi-well 1lit; wooden wall
'I ' . background
S UMMARY 0O F A VERAGE OPACITY
I Sot Time Opacity Set Tinme Opacity
Number [Start End Sum Average |Number |[Start End Sum Average
I 1 12:58 13:04 0 0 21
2 13:06 13:12 80 3.3 22
3 13:12 13:18 60 2.5 23
l 4 |13:18 | 13:24| 75 3.1 24
1 5 13:24 13:30 50 2.1 25
6 13:33 13:39 40 1.7 26
I 7 13:39 13:45 N N 27
8 13:45 13:51 50 2.1 28
9 13:51 13:57 20 .8 29
10 13:57 14:03 25 1.3 30
11 14:11 14:17 20 .8 31
12 14:17 14:23 15 .6 32
13 14:23 14:29 45 1.9 33
14 14:29 14:35] 30 1.3 34
15 14:35 14:41 90 3.8 35
16 : _ 36
17 37
18 38
19 ' 39
20 40

Sketch Showing How Opacity Varied With Time:

Opacity
l (%)

N A
] 1 / \ /i/\ JAN
Lo / \Y,

w
3 ——
H
0 1 2
: Time, hours




" TABLE III-7 : - 13 -

I- L ‘ ' SCMMARY OF VISIBLE EMISSIONS
o Eastern Magnesia Talc Company
I Johnson, Vermont
Date: _ 10/20~-21/76 ' Type of Plant: Talec Manufacturing
IType of Discharge: Process Location of Discharge: Vertical Mill
Height of Point of Discharge:In room Description of Sky: N/A
Wind Direction: N/A Wind Velocity: . N/A
Color of Plume: White Detached Plume: N/A
Observer No.: 2 Duration of Observation: 1,5 hrs,
Distance from Cbserver to Discharge Point: approx., 10'
Dirvrection of Observer from Discharge Point: W
Height of Observation Point: . floor
Description of Background: Clear room air; well lit; dark ceiling
|I%= S UMMARY O F A VERAGE OPACITY
Set Time Opacity Set Tine Opacity
Number {Start End Sum Average |Number |Start End Sum Average
1 14:57 15:03 N N 21
2 15:03 15:09 N N 22
3 15:09 15;15 N N 23
A 15:15 15;21 N N 24
5 15:21 15:27 N N 25
6 15:27 15:33 N N 26
7 15:33 15:39 N N 27
8 15:39 15:45 N N 28
9 15:45 15:51 N N 29 -
10 15:51 15:57 N N 30
11 15:57 16:00 N N 31
12 07:41 07:47 N N 32
13 07:47 07:53 N N 33
14 07:53 07:59 N N 34
15 07:59 08:05( N N 35
16 08:05 08: 10 N N 36
17 37
18 _ ' 38
19 39
20 40

lSketch Showing How Opacity Varied With Time:

Opacity
|' (%)
i "
2|
1
0 It L
0 1 2

"Time, hours




TABLE III-8 : : - 14 -
SUMMARY OF VISIBLE EMISSIONS '

Eastern Magnesia Talc Company
I ' Johnson, Vermont '

y Date: . Yo/21/76 . Type of Plant: Talc Manufacturing
Type of Discharge: Process - Location of Discharge: Secondary Crusher
Height of Point of Discharge:In room Description of Sky: N/A
Wind Direction: N/A Wind Velocity: N/A
Color of Plume: White Detached Plume: N/A
Observer No.: 2 Duration of Observation: 1 hr.
Distance from Observer to Discharge Point: ' approx., 5'
Direction of Observer from Discharge Point: S
Height of Observation Point: - Floor

Description of Background:Clear room air; semi-well 1it; wooden background

S UMMARY O F A VERAGE OPACITY

Set Time Opacity Set Time Opacity
Number {Start End Sum Average |Number [{Start End Sun Average
1 08:20 08:26 0 0 21
2 08:26 08:32 0 0 22
3 08:32 08:38 5 0.2 23
4 08:38 08:44 10 0.4 24
5 08:44 08:50 15 0.6 25
6 08:51 08:.57 5 0.2 26
7 108:57 09:03 5 0.2 27
8 09:03 09:09 0 0 28
9 09:09 09:15 5 0.2 29
10 09:15 09:21 10 - 0.4 30
11 31
12 32
13 . 33
14 _ 34
15 35
16 ' - 36
17 37
18 . . 38
19 : 39
20 40

ISketch Showing How Opacity Varied With Time:

Opacity
(%) 0.8

I' 0 1 2
: Time, hours



_ TABLE ITII-9 - = 15 -
SUMMARY OF VISIBLE EMISSIONS

Eastern Magnesia Talc Company
Johnson, Vermont

Date- . 10/21/76 .~ Type of Plant: Talc Manufacturing
Type of Dlscharguz Process Location of Discharge: Bagger
Height of Point of Discharge:In room Description of Sky: N/A

Wind Direction: N/A Wind Velocity: N/7A

Color of Plume: White Detached Plume: N/A
Observer No.: 2 Duration of Observation: 1 hr.
Distance from Observer to Discharge Point: - approx., 10"
Direction of Observer from Discharge Point: W

Height of Observation Point: - Floor

"Description of Background: Clear room air; well 1lit; light wall background

S UMMARY =~ OF A VERAGE 0OPACTITY
I Sot Tine Opacity Set Time Opacity
LNumber Start End Sum Average |Number |Start End Sum Average

I[ 1 10:07 10:13 0 0 21
2 10:13 10:20 5 0.2 22
3 10:20 10: 24 10 0.6 23
I 4 10:55 11:01 5 0.2 24
5 11:05 11:11 20 0.8 25
6 11:12 11:17 0 0 26
7 11:19 11:25 N N 27
[ 11:25 11:31 0 0 28
-9 11:31 11:37 45 1.9 29
10 11:37 11:46 -0 -0 30
11 11:46 11:49 0 0 31
12 32
13 33
14 _ : 34
15 . 35
16 36
17 37
18 ‘ 38
19 39
- 20 40

_.ISketch Showing How Opacity Varied With Tine:

_ I Opzcity
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. : Time, hours



Date:

TABLE III-10 16

Wind Direction:

Color of Plume
Observer No.:

SUMMARY OF VISIBLE EMISSIONS
Eastern Magnesia Talc Company
Johnson, Vermont -
10/20/76 Type.of Plant: Magnesia Prep. Plant
Type of Discharge: Stack Location of Discharge: Baghouse OQutlet
Height of Point of Discharge: 30! Description of Sky: Overcast
290° NW Vind Velocity: 4-7 mi/ht
: White Detached Plume: N/A
1 Duration of Observation: 2:2Z min,
Distance from Observer to Discharge Point: ‘ approx. 1007
Direction of Observer from Discharge Point: 160° SE
of Observation Point: ~approx, 36'

Heilght

Description of Background:

Hills and trees

S UMMARY O F A VERAGE OPACITY
Set Time Opacity Set Time Opacity
Number {Start End Sum Average |Number |[Start End Sum Average
1 08:35 [ 08:41 0 0 21 10:35 | 10:41 5 0.2
2 08:41 {08:47 5 0.2 22 10:41 | 10:47 5 0.2
3 08:47 | 08:53 5 0.2 23 10:47 | 10:53 10 0.4
4 08:53 | 08:59 5 0.2 24 10:53 1 10:58 5 0.25
5 08:59 { 09:05 5 0.2 25
6 09:05 [ 09:11 5 0.2 26
7 09:11 | 09:17 10 0.4 27
8 09:17 [ 09:23 5 0.2 28
9 09:23 | 09:29 5 0.2 29
10 09:29 | 09:35 5 0.2 30
11 09:35 [ 09:41 0 0 31
12 09:41 | 09:47 10 0.4 32
13 09:47 | 09:53 0 0 33
14 09:53 | 09:59 0 0 34
i5 09:59 | 10:05 5 0.2 35
16 10:05 | 10:11 5 0.2 36
17 10:11 | 10:17 10 0.4 37
18 10:17 | 10:23 5 0.2 38
19 10:23 ]| 10:29 0 0 39
20 10:29 | 10:35 10 0.4 40

1
ISketch Showing How Opacity Varied With Time:

/N

N_T/\
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Opacity
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Time, hours




TABLE IIi-11 : - 17 -
SUMMARY OF VISIBLE EMISSIONS

Eastern Magnesia Talc Company
Johnson, Vermont

Date: _ 10/20/76 Type of Plant; Magnesia Prep. Plant _
I Type of Discharge: Stack Location of Discharge: Baghouse Outlet
Height of Point of Dischaxrge: 30! Description of Sky: Overcast - Rain
Wind Direction: 290° NW Wind Velocity: 4.7 mi/hr
Colar of Plume: White Detached Plume: N/A
Observer No.: 1 Duration of Observation: 2:05 min.
Distance from Observer to Discharge Point: ' ' 100°'
IZDirection of Observer from Discharge Point: 160° SE
W Height of Observation Point: : - approx, 36'
|Description of Background: Hills and trees
: S UMMARY ~ OF A VERAGE OPACITY
I Ser Time Opacity Seot Time Opacity
Number |Start End Sum Average |Number [Start End Sum Average
I 1 12:54 | 13:00 0 0 21 |14:54 [14:59 0 0
' 2 13:00 13:06 0 0 22
I 3 13:06 13:12 0 0 23
: 4k 13:12 13:18 : 5 0.2 24
5 13:18 13:24 5 0.2 25
; 6 13:24 13:30 10 0.4 26
“ I 7 13:30 13:36 5 0.2 27
8 13:36 13:42 5 0.2 28
9 13:42 13:48 15 0.6 29
I 10 [13:48 | 13:54| 15 | 0.6 30
- 11 13:54 14:00 5 0.2 31
12 14:00 14:06 0 . 0 32
l 13 14:06 | 14:12 5 0.2 33
| 14 14:12 14:18 0 0 34
15 14:18 14:24 5 0.2 35
' 16 14:24 14:30 0 0 36
II 17 14:30 14:36 5 0.2 37
18 14:36 14:42 5 0.2 38
19 14:.42 14:48 0 0 39
I 20 14:48 1454 0 0 40

1

Sketch Showing How Opacity Varied With Time:

Opacity
(%) 0-8

0 15 - 30 45 1 15 30 45 2 15 30 45
! . Time, hours ' :
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I TABLE III-12 : - 18 -
SUMMARY OF VISIBLE EMISSIONS :
I Eastern Magnesia Talc Company
Johnson, Vermont
Date: = 10/21/76 . Type of Plant: Magnesia Prep, Plant
l-Type of Discharge: Stack Location of Discharge: Baghouse Qutlet
Height of Point of Discharge: 30! Description of Sky: Overcast - Rain
Wind Direction: 60° NE Wind Velocity: 8-12 mi/h¥ - Gust up to 20
IColor of Plume: White Detached Plume: N/A
Observer No.: 1 Duration of Observation: approx. 2 hrs,
Distance from Observer to Discharge Point: : approx, 100'
lDirection of Observer from Discharge Point: 160° SE
Height of Observation Point: - approx, 36"
. Description of Background: Hills and trees
S UMMARY =~ OF A VERAGE OPACITY
. a < R
I Set ' Time Opacity Set Time Opacity
Number [ Start End Sum Average |[Number [Start End - Sum Average
I 1 08:00 08:06 10 0.4 21 10:00 | 10:05 0 0
2 08:06 | 08:12 0 0 22 .
-3 08:12 08:18 0 0 23
I .4 08:18 08:24 5 0.2 24
5 08:24 08:30 0 0 25
: 6 08:30 08:36 5 0.2 26
I 7 |08:36 | 08:42| 5 0.2 27
-8 08:42 08:48 0 0 28
9 08:48 08:54 0 0 29
I 10 08:54 | 09:00 0 -0 30
11 09:00 09:06 5 0,2 31
12 09:06 09:12 10 0.4 32
13 09:12 09:18 15 0.6 33
I 14 09:18 09:24 5 0.2 34
. 15 09:24 { 09:30 5 0.2 35
16 09:30 09:36 5 0.2 36
I 17 09:36 09:42 5 0.2 37
18 09:42 09:48 0 0 38
I 20 09:54 | 10:00 5 0.2 %0

ISketch Showing How Opacity Varied With Time:

Opacity
(v/;) 0.8

Time, hours



with the emission tesfing, while the in-plant measurements do not
always correspond with the soufcé testing measurements, No opac-
ity measurements of fugitive emissions outside the plant were
taken during the study, as specified by the EPA Project Officer.,

The in-plant opacity measurements reflect only the opacity
of the fugitive leaks observed around seams, édges, or collection
hoppers on the process equipmentj tﬁey do not necessarily reflect
the magnitude of the observed emissions., For example, small leaks
around the perimeter of the Roller Mill were observed at the edges
of an access door. The apparent absolute amount of visible emis-
sions appéared to be slight; however, the emissions were rela-
tively opaque near the source. The plumes then dissipated rap-
idly into the room air. No im-plant source Waé observed to con-
tribute significantly to the overall opacity of the workroom
air — which in general was of zero opacity except on Octobef.21,
a windy day, when settled dust contributed to generally higher
room air opacities in some locations, Some opacity data taken at
the bagging operation were elevated above typical levels when the
operator "blew out'" the bagging machine of residual material at
the end of a batch. This practice constituﬁed a very small por-
tion of the total time required for bagging a given batch of
product material as indicated in Tables III-3 and III-5.

The visible emissions at the baghouse outlet stack were
observed.to be cyclic with a visible plume being produced for

several seconds every 20 seconds when the bags were subjected

to automatic pulse cleaning. At all other times, visible emis-

sions at the outlet stack were nearly zero. Appendix C includes

the wvisible emissions field data sheets.



Particle Size Sampling Results

Particle size samples were taken at Baghouse Inlets 1, 2, and

"3. Tables IV-l,.IV-Z, and IV-3 display the results of the particle

size analyses on samples taken at these inlet locations, respec-
tively. Figures 1, 2, and 3 present the log-normal, graphical
plots of these size distributions, respectively,

Figure 1 shows that the geometric mean particie size at In-
let No. 1 was found to be approximately 15 microns, with 67 per-
cent greater than 10 microns in diameter. Figure 2 shows that -
the geometric-mean particle size at Inlet No. 2 was apprdximately
six microns, with 15 percent gfeater than 10 microns. Finally,
Figure 3 shows that the geometric‘mean particle size measured at
Inlet No., 3 was approximately nine microné, with 42 percent
greater than 10 microns. No particle size measurements were made

in Baghouse Inlets 1-A or 1-B, or the outlet stack,
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TABLE

iv-1

PARTICLE SIZE DISTRIBUTION
BAGHOUSE INLET NO. 1

Eastern Magnesia Talc Company
Johnson,
October 19-21, 1976

Vermont

Characteristic Size Distribution
Dia:;ter Weight by Weight
Particles (gm) Cumulative

. Percent
(microns) Percent
>55.4 1.564 8.7 100.0
43.9 - 55.4 0.066 0.4 91.3
34,9 - 43.9 0.755 4.2 90.9
27.7 - 34.9 1.547 8.6 86.7
22.0 -27.7 1.911 10.6 78.1
17.4 - 22,0 1.979 10.9 67.5
13.8 - 17.4 1.724 9.5 56.6
11,0 -13.8 1.517 8.4 47.1
8.7 -11.0 1.498 8.3 38.7
6.9 -8.7 1.636 9.0 30.4
5.5~-6.9 1.291 7.1 21.4
4,4 - 5,5 1.035 5.7 14.3
3.5-4.4 0.866 4.8 8.6
3.0 - 3.5 0.132 0.7 3.8
2.5-3.0 0.219 1.2 3.1
2.0-2.5 0.158 0.9 1.9
1.5-2,0 0.100 0.6 1.0
1.0-~1.5 0.051 0.3 0.4
0.5-1.0 0.017 0.09 0.1
<0.5 0.002 0.01 <0.1
TOTAL 18.068 100.0 —_—

Clayton Environmental Consulfants, Inc.
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TABLE IV-2

PARTICLE SIZE DISTRIBUTION
BAGHOUSE INLET NO. 2

Eastern Magnesia Talec Company

Johnson,

Vermont

October 19-21, 1976

Characteristic

Size Distribution

Dia:;ter -Weight by Weight
Particles (gm) Cunulative
. Percent
(microns) Percent
=>29.0 0.002 0.04 100,0
23,7 - 29.0 0.010 0.2 100.0
18.8 - 23,7 " <0.005 <0.1 99.8
14.9 - 18.8 0.014 0.3 99.7
11,9 - 14.9- 0.113 2.3 99.4
9.4 -11.9— 0.799 16.2 97.1
7.5-9.4 - 1.849 37.6 80.9
5.9-7.5 1.210 24,6 43,3
4,7 - 5.9 - 0.552 11.2 18.7
3.7 -4.7 0.191 3.9 7.5
3.0-3.7 - 0.076 1.5 3.6
2.4 - 3.0 0.040 0.8 2,1
1.9-2,4 - 0.047 1.0 1.3
1.5-1.9 0.005 0.1 0.3
1.0 -1.5 — 0.007 0.1 0.2
0.5-1.0 0.002 0.04 0.1
<0.5 0.0003 0.007 <0.1
TOTAL 4,922 | 100.0 —_—

Clayton Environmental Consultants,

Inc.
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TABLE IV-3

PARTICLE SIZE DISTRIBUTION
BAGHQUSE INLET NO, 3

Eastern Magnesia Talec Company
Johnson, Vermont
October 19-21, 1976

Characteristic Size Distribution
Diag;ter Weight by Weight
Particles (gm) Cumulative

. Percent
(microns) Percent
>43.9 - 0.014 0.09 100.0
34.9 - 43,9 0.118 0.7 99.9
27.7 - 34.9 - 0.207 1.3 99,2
22,0 - 27.7 0.544 3.4 97.9
17.4 - 22,0 - 1.258 7.8 94,5
13.8 -17.4 - 2.148 13.4 86.7
11.0 - 13.8 - 2.633 16.4 : 73.3
8.7 -11.0 2,601 16.2 56.9
6.9 -8.7 - 2.585 16.1 40,7
5.5-6.9 1.929 12,0 24,7
4.4 - 5,5 - 0.810 5.1 12,6
3.5-4.4 0,230 1.4 7.5
3.0~ 3.5 - 0.457 2.9 6.1
2.5-3.0 0.207 1.3 3.2
2,0-2,5 - 0.144 0.9 1.9
1.5-2.0 0.088 0.6 1.0
1.0-1.5 - 0.043 0.3 0.4
0.5-1.0 0.014 0.09 0.1
<0.5 0.002 0.01 <0,1
TOTAL 16.032 100.0 ——

Clayton Environmental Consultants, Inc.
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ITI. LOCATION OF SAMPLING POINTS

Figure 4 depicts the baghouse whose emissions were measured
in this study together with its wvertical outlet stack. The out-
let sampling location is positioned as shown on the 24-inch &iaﬁ-
eter vertical cylindrical stack, and thus was sampled from two
ports separated by 90°, as required by EPA Method 1, Figure 5 is
a diagram of the traverse points used at thié location., The duct
was divided into equal annular areas, and a total of 12 points
were utilized during the initial velocity traverses;

Figure 6 depicts the sampling ducts for Inlets 1, 1-A, and
1-B. 1Inlet location No. 1 is a 22-1/2-inch diameter horizontal
cyliﬁdrical duct, and thus was sampled from two.ports separated
by 90°, as required by EPA Method 1, Figure 7 is a diagram of
the traverse points used at this location, The duct was divided
into equal annuiar areas, and a totél of 12 points were utilized
during the initial velocity traverse..

Inlet locations 1-A and 1-B are both 4-inch diameter hori-
zontal cylindrical ducts. They were both sampled from a single
point, the center-line point, because of their small size., The
velocity traverse was made using two ports separated by 90° as
réquired by EPA Method 1. Figure 8 is a diagram of the traverse
points used.at each of these locations. The ducts were divided
into equal annular aréas,and a total of eight points were ufilized
during the initial velocity traverse. The flowrate at the center-

line point was checked at the beginning and end of each traverse,
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FIGURE &

SCHEMATIC DIAGRAM OF
BAGHOUSE AND QUTLET SAMPLING LOCATION

Eastern Magnesia Talc Company
Johnson, Vermont
October 19-21, 1976
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Clayton Environmental Consultants, Inc.
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FIGURE 5

SCHEMATIC DIAGRAM OF SAMPLING POINT LOCATIONS
OUTLET STACK

Eastern Magnesia Talc Company
Johnson, Vermont
October 19-21, 1976
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FIGURE 7

SCHEMATIC DIAGRAM OF SAMPLING POINT LOCATIONS
INLET NO, 1 '

Eastern Magnesia Talc Company
Johnson, Vermont
October 19-21, 1976

‘b1 Distance
Position (inches)

1 1.0

2 3.3

3 6.6

4 15.9

5 19,2

6 21,5

Clayton Environmental Consultants, Inc,
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FIGURE 8

SCHEMATIC DIAGRAM OF SAMPLING POINT LOCATIONS
INLETS 1-A AND 1-B

Eastern Magnesia Talc Company
Johnson, Vermont
October 19-21, 1976
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Figure 9 depicts baghouse inlet locations 2 and 3, The No.
2 inlet location is a 9-inch diameter horizontal cylindrical
duct, and thus was samﬁled from two ports separated by 90°, as
required by EPA Method 1. Figure 10 is a diagram of the travefse
points used at this location. The duct wés divided into equal
annular areas, and a total of 12 points-were utilized during the
initial velocity traverse. inlet No. 3 location is a 11—3/4—inch
di#meter horizontal cylindrical stack, and thus was sampled from
two ports separated by 90°, as required by EPA Method 1., Figure
11 is a diagram of the traverse points used at this 1ocation.-
The duct was divided into equal annular areas, and a total of 12

points were utilized during the initial velocity traverse,
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FIGURE 9

SCHEMATIC DIAGRAM OF
BAGHQUSE INLETS 2 AND 3

Eastern Magnesia Talc Company
Johnson, Vermont ‘
October 19-21, 1976
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Clayton Environmental Consultants, Inc,




FIGURE 10

SCHEMATIC DIAGRAM OF SAMPLING POINT LOCATIONS
INLET NO. 2

Fastern Magnesia Talc Company
. Johnson, Vermont
October 19-21, 1976
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FIGURE 11

SCHEMATIC DIAGRAM OF SAMPLING POINT LOCATIONS
INLET NO, 3

Eastern Magnesia Talc Company
Johnson, Vermont
October 19-21, 1976

" PR Distance
I Position (inches)
1 0.5
I 2 1.7
; 3 3.4
4 8.3
I 5 10.0
- 6 11.2
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Clayton Environmental Consultants, Inc,
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IV, SAMPLING AND ANALYTICAL PROCEDURES

All samples obtained at the baghouse outlet stackand inlet
ducts 1-A and 1-B followed the procedures outlined in EPA draft
Method 17 (see Appendix-D). In this instance, a 47-millimeter
Gelman filter holder was employed for in-stack filtration, as
shown in Figure 12,

The test procedure for inlet ducts 1, 2, and 3 was a modi-
fication of EPA Method 17, The in-stack filter holder was re-
placed By a section of Teflon probe leading from the sampling
nozzle out of the stack to a ll0-millimeter stainless steel
filter holder, as shown in Figure 13,

Particle size sampling at inlet ducts 1, 2, and 3 employed
an alundum thimble connected to the nozzle by a l2-inch section
of stainless steel probe followed by a 47-millimeter type SGA
filter contained in a stainless steel Gelman filter holder. This
sampling train is shown in Figure 14. Only the contents of the
thimble were retained for analysis by microsieving at the Clayton
Environmental Consultants laboratory., The portion of the sample
found to be less than 45 microns was sent to Battelle Columbus
Laboratories fof further particle size determination by elec-
tronic particle counter methods,

A1l opacity data were obtained.according to E?A Method 9,

Appendix E contains the sampling summary sheets, Aﬁpendices
F and G present the particulate weight data and the calibration

data, respectively. Appendix H presents example calculations.
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APPENDIX A

PROJECT PARTICIPANTS

Clayton Environmental Consultants,

Inc.

Mary L. Fegan

Harold P. Flood
Thomas J. Geyer
Richard J., Griffin
Victor W, Hanson
Gerald E, Hawkins
David J. Holmberg
Helene M. Hysko
Thomas A, Loch

John E, Mutchler, P.E.
Nathan C., Riddle
George M. Santorilla
Justine H. Schroeder
Kent D, Shoemaker

Janet L. Vecchio

U.S5. Environmental Protection Agency

Dennis Holzschuh

James Eddinger

Fastern Magnesia Talc Company

J. Howard Shafer

Roger Perkins

Laboratory Technician
Field Team Samplér_
Environmental Chemist
Field Team Sampler
Project Leader

Field Team Sampler

Laboratory Supervisor

Data Processing

Visible Emissions Observer
Contract Manager |
Field Team Sampler

Visible Emissions Observer
Laboratory Technician
Environmental Chemist

Data Processing

Project Officer

Process Engineer

General Manager

Plant Superintendeht

No.

No.
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PARTICULATE/PARTICLE SIZE FIELD DATA SHEETS




GEORGE D. CLAYTON & ASSOCTATES
EXHAUST GAS VELOCITY AND FLOW RATE

PROJECT EPA TasK 84 - Bastevn Magnesis Tule (o CREW

GDC-2

Sampling Station i3q O Outlof, Date o] 19 /7(:, Time 13: 00
Test NO.PVQUQL:TVQUQT&E Pitot Tube No. 0 Manometer No, ,
Velocity DB Uncofrected Velocity DB Uncdrfected

Sampling | Pressure |Temp| Velocity Sampling Pressure |Temp Velocity
Point (In.Hy0) | (°F)| (Ft/sec) Point (In.Hp0) |(°F) (Ft/sec)g
S-6 3.50 [®7] 136.9 WESTA 3.50  |¥7| 13¢.9
s-5 | Yoo |%7| 13537 | Ww-5 | 380 |7l 133.2
s-4 J.30 (87 0.6 w - 4.0 1¥7] 137.3
S-3 3.90 (871 133.9 w-3 4.30 [¥7] 140.6
5-2 | 3.50 1%7 | 136.9 Ww-2 3,80 |%7| 133.3
S -1 d.76 %7 | h.+ W -1 3.10 187 ng.H4

136.3

Stack Wet Bulb Temperature, (°F) Stack Dimensions 3%"

A, Barometric Pressure, (In.Hg) 30. 04

B. Static Pressure of Stack Gases, (In.H20) — 3

Pitot Tube Correction Factor 0.83%9

D. Specific Gravity of Stack Gases Relative to Dry Air 1.0

E. Absolute Pressure of Stack Gases = A + (B/13.6), (In.Hg) 9.7

F. Average Uncorrected Velocity, (ft/sec) |5Q.3'or 60 * F, (ft/min) 7890

G. Corrected Velocity = F * C\/fzgé92 * b%go , (fe/min) quiq

H. Area of Sﬁack, (£e2) 314

I. Actual Gas Flow Rate = G * H, (ACFM) 3¢, au4

J.. Average Stack Temperature, (°F) 31
' T + 460 E

K. Standard Gas Fl Rate = 1 *(_std
| andard Gas Flow Rate (J 4 )*69.92>, (scFM)__ 14443

where Tgyg = standard temperature, 62 °F



Company:
Source Designation:

Date:

Test Number:PQgtWQAQ{e—\ (pace | £ 3) Probe Heater Setting:

SAMPLING TRAIN DATA

EPA TasK 24 - Enctown Mn&n@hﬁfﬂx% Comcqnq

= 0.0 0—=—"
O = O ?)TB 3|

Beghouse D-scka»qe

wlzol1t,

Field Person:

Filter Number:
Barometric Pressure ("Hg):

Stack Static Pressure ("H 0): 5
Ay "

Stack Dimensions:

Plume Appearance:

RIG, MCR

CaB-3bT -4 (4T wm}

29, %Li

Ambient Temperature(°F):
Record all Data Every 5 Minutes

10

e

“Filter Heater Setting:

a—

Nozzle Number: ~ ,Dia,(in.): !
Pitot Tube No. (¢ ,Corr,.Factor: ,"

Meter Box No.RAC-2 ,Corr,Factor:{:

Meter Isokinetic Factor: 1713 ©9-1%
Assumed Moisture (%): 0.3
Condensate Volume(ml): ) :
Silica Gel Weight Gain(g):_10.7

Leak Rate Q-.O!S CFM at 1S “"Hg

Eiiﬂ; Time  betocity|stack| Pry Gas Meter ﬁﬁfﬁﬁiﬁz?ﬁiﬁffgiﬁfSiﬂiﬂi?g
2 ol K I e e Kl
-6 o |8:48] 4.10 | 75 |941.501] o} 56| i | — 35| 1.0
S 18:53 410 | 15 |9450.6 162156 w11 | — 135] 1.
520 w0 |8:s58] w.20] 71519535 |10lsa| it | = 36| 19
\S_lm:o3 %.351 16 1956.5 |26 leo | 112 | — {36 2.0
S~4130 | %08] S0 | 1% 1959. 5 119]63 | .83 ] — 35| 3.0
35 |9: 13 450 I8 15 |82 65| 1.o% | — |3k] 9.9
S-3130 (a:18] 410 | 18 1965.6 |85 16T i | — |36] 3.5
35 [9:92f 4.10 | 78 [%6%.6 |%1 |10 1.4 | — (36) 3.5
S-2140 19981 360 1 I8 (A1l |90 |13l Lot | — I37] 3.5
45 19:33) 3.90 | 1€ [ 914.4 (9 |15 0.9 | — [31] 3.0 |
S-t150 [8:23%] 2.¢0 | 19 ja17.1 a4 {18 | 0.79 | — [37] 3.¥
58 |9:43] 9.%0 | 80 1979.7 195180 /0.9 |~ 37| 3.0
60 1949 9349
AVERAGE (TOTAL) ( )|

Clayton Environmental Consultants, Inc.



¥

1

Company:

SAMPLING TRAIN DATA

A~w=0.2¥1i§¢§*t+

EPA_Tack 3% - Fastevn Moc.ne&a. Tale Compan\{

Date:

Source Designation:

in]ao{1k

quknu\e Dischavae

Field Person:

Filter Number:
Barometric Pressure ("Hg):

Stack Static Pressure ("H,0): = 3.4
4"

Test Number: Pg\r-i:\cszgié’ } (pqqp Q_Qﬁ) Probe Heater Setting:

RIG, MCR

SG B -3k -

et (47 )

Stack Dimensions:

Plume Appearance:
Ambient Temperature(°F):

Record all Data Every 5 Minutes

40

—

Filter Heater Setting:

—

Nozzle Number: — ,Dia.(in.): !/g
Pitot Tube No. |(),Corr.Factor: 0.¥3a3

Meter Box No.RAC-3Q,Corr,Factor:0,4%0
Meter Isokinetic Factor: 1L
Assumed Moisture (%): 0.3

Condensate Volume(ml):. o
Silica Gel Weilght Gain(g):_ 0.7
Leak Rate .0O\%5 CFM at 1S "Hg

[ L P Dy ons Meter _preosiref Sty [ adie |
P;i?t(];niinng) Clock| ("Hz0) | (°F) | (.3 I::chuiit ?gﬁzgi “Ef";‘; T(.‘gr;l))Pr(e"s;gu)re
w-t 60 [2:51] 410 | %3 1983093l 96| 23] e | — |38] 4.0
65 19:56| %10 | %2 [985.2 (98 % | 1,16 | — 3% 4.0
Jw-=5] 10 ha:otl 4.20 | 83 198%.2 100]1%b | 1.9 | — 138] 4.5
| 1S {006l 410 183 1831 & jwoalg1 | 16 | = [138] 4.R%
w-4{80 ho:il] 4.6o | 8% [994.4 |'03|¥R | {.30 | — [33] 5.3
%S [o:tb] 4.50 | 8a 1997. 6 103 R 1 1.38 1 — [38] S.%
w-3190 lio:ay] 4.60 |83 [1000.% [103] 83 ] t.31 | — I3%] 6.5
95 [10:36] 4.0 1 %2 ltood.0o {03189 [1.31 | — (38| 6.8
wW-3 100 l10:31] 3.Q0 | %2 Joo1.3 [104{q0 | t.09 | — 38| &.%
105 [10:36) 3.70 | 8% licto.2 1105190 ] t.ae | — 13%] 1.0
w-1 o o1l 3.90 1 %3 [o13. 1 lwslat lo.st | — 13g]| 1.0
115 hodel 3.0 1 %3 ltois.q |0Siag-10.4\V | — 13%] 1.0
130 [10:5 4 1018.&
2.104Y
AVERAGE (TOTAL) 20 (\f\f{’/c\ Q’Zx _”!\’IJ |.\\‘J | ?ﬂj ;.}.O\/

1“

Clayton Environmental Consultants, Inc.



B I I N E N N BN BN EE B EE B B BE IS BN B
- ]

-

SAMPLING TRAIN DATA

. M
Az 0.918 7o H

Company: EPP\ 1z, &\( a4 - Eas‘}&-n MaahE‘isa 'qur COMDG_V\'}'_

Source Designation:

Baghouse D-sc\-\avqé’

Date: lolaolit

Test Number: Povticulete-2 Cpage Vof 2)
" Field Person: RIG, NCR

Filter Number: SGA - alg"l Hs

Barometric Pressure ("Hg): 29 .14

Stack Static Pressure ("H,0): -3.4

g "

Stack Dimensions:

Plume Appearance:

HO

Ambient Temperature(°F):

"Filter Heater Setting:
Probe Heater Setting
Nozzle Number:
Pitot Tube No. 1 ,Corr.Factor:
Meter Box No.Rf-d ,Corr,Factor:

———

_— ,Dia. (in, ) tg

Assumed Moisture(Z):
Condensate Volume(ml):

Silica Gel Welght Gain(g): 10. tk

Meter Isokinetic Factor:

V711 0.49%7

Q.3

A

Record all Data Every 5 Minutes Leak Rate ©0.(\ CFM at \S _ "Hg
_E}sve' Time  Lojgcity|stack| DYy Gas Meter orreisf.siucree i;::”%::fsa;rpaliinng
P;i?tiijin:g) ClockP(ﬁli;g)):e "Esg-“), V:fltu3m)e I:i:pg:ti:tnilﬁfg;%r} Téf?}; %‘%%sgPﬁg?H:gi)ie
w-bl 0 [1253]| 0o | %3 |a.26.3180 | M| 13 | — 138 3.0
5 hasgl %400 |82 | 333 186 16| 1,17 | — 133] 3.0
w-5l w0 [13:0%) 430} %3] 85.% |92 19| 30 | — 13]] 2.0
| 1S_|13:0Q] %70 | 34 | 9%.5 |96 %I | 132 | — (3R] d-&
w-4{20 [33] 4eol g3 | 307 [ 89183 .30 | — |3]]| 9.2
a5 11348 460 | ¥4 | 349 |i0a|%e | V.30 | — |38] 3.5
w-3|30 [13:93] 4ol 84 | 38.2 |wout|g8 ) 1.31 | — 39| 3.%
35 32| 4.0 | €4 | .9 |w6lol 1.3l - 1391 9.0
w-3{ 40 3:33] 3.0 | g4 |46 [10%{9%a | 1.09 | — 33| 3.0
45 113:38] 3.30 | 84 | 1.6 Jroglad | t.0a | — [39] 3.0
w-1 |50 [343] 3.00 1 85 | 50.6 1109195 | 086 | — |40] 3.¥
S5 34} .90 | ¥5 | 53.3 j109]% oy | — 4oi 3.%
O _|13:53 55940
AVERAGE (TOTAL) ( )

Clayton Environmental Consultants, Inc.




BN N BN BBE EOE WM BN NN BN N BN I EE Enm EE I BN EE ..

' SAMPLING TRAIN DATA

Ton
Am = 0.37% =~ H
S

Test Number: Poticuylete -2 (.T)Qc\e 2eofa)
Field Person:

Filter Number:
Barometric Pressure ("Hg):

RIG, NCR.

SGA - 31 -5

LYRL!

Company: EPA IO_‘ak 4 - EQ&’[’EV#‘\ Mmc.nE’S\a Tcle COW\DCV\ Al
Source Designation: Bachgse D‘SCMO\VQP -
. Date: tolanlab “Filter Heater Setting: —

Probe Heater Setting

Nozzle Number: — ,Dia, (in. ) {B

Pitot Tube No. ip ,Corr.Factor: 0.839
Meter Box No.RﬁC-g,Corr.Factong_qgo

Stack Static Pressure ("H,0): -3 4 Meter Isokinetic Factor: 1t
Stack Dimensions: a4 " Assumed Moisture(Z): 0.3
Plume Appearance: Condensate Volume(ml): D :
Ambient Temperature(°F): 43 Silica Gel Weight Gain(g): 10.4
~Record all Data Every g Minutes Leak Rate (.0l CFM at 1IN  "Hg
zﬁix; Time  eoiocity|stack| DIy Gas Meter é?fﬁ?ﬁﬁz%ﬁ;;frﬁiifS?ﬁiﬁi?g
o e e i P e P e e e
S-bl o |13:59] 420 | B4 155840 fiod] 6| .30 | — |4gi 3.5
65 lkow| 420 | $4 [sa.t lw4l971) 130 | — [40] 3.5
S-S50 |09 440 | 8% | 63.3 |ve1/a7]1.36 | — 39| 98
15 it 44O | ¥4 | 6S.5 (101491 ] 1.3 | — 1391 3.0
S-4| 30 M:119] 4.0 184% | 6%.7 [09]97 ] .33 | — [40f 3.0
g5 (a4 4.50 |83 1219 fuo 9% 1 L3 | —~ 14d] 3.3
5-3]90 439l 420 |83 | 15,2 |uvwo 9K n.at | — 40| 3.5
_1as 3wl g0 | €3 | 783 |uofeg | L8 |- |40 3.5
S-a 1oo h4:39] 360 | 83 | B1.Y |uol4% | 1o | — 40| 3.5
105 iy 3.50 | 80 | g4.3 1Mo 198 o | — 1Yol 3.5
s-t{no 4] 3.%0 179 | 1.2 111|199 |08 | — IHol 3.3
15 sy 2.60 1 80 | ¥a.8 112 ]100]10.16 | — |40] 3.8
(20 14:59 A3.374
23,17 N
v
- AVERAGE (TOTAL) ﬁfr/ C7f-7ﬁ¢;)’o%iﬂ§i?j s | %ﬁ/ ?"QH
. e ]

Claytoéxﬁﬁvironmcntal COnsultants,.Inc.



Company: FPA_Tesk 24 -

Source Designation:

SAMPLING TRAIN DATA

Eagteun Maanesio, Tole Cow\bqn\-\

—

bm
Am= .97t N

Date:

w/atlg

BQ%‘\Q us e 'D|Sr («\auqe

Test Number:Pg‘..j;‘.gulgjg-i (cg%g lgEQ)

Field Person:

RIG, NcK

Filter Number:SGA-2bT7-4FK (4T nm )

Barometric Pressure ('"Hg

. Stack Static Pressure

(H

Stack Dimensions:

Plume Appearance:

fé g") . X i(
320): “&.& )

o4 "

Ambient Temperature (°F):

“Filter Heater Setting:
Probe Heater Setting:

Nozzle Number: =— ,Dia. (1n.) (g

Pitot Tube No. ] ,Corr.Factor: ().%3a
Meter Box No.RAC-J,Corr.Factor

Meter Isokinetic Factor: 17| ©ONY]
Assumed Moisture (%): 1.0

Condensate Volume(ml): 4

Silica Gel Weight Gain(g): 19. &

Record all Data Every 5 Minutes Leak Rate 0.0\ CFM at |5 “"Hg
e ey -l i? o P
N e L R e Er R i
S-6l 0 | %00l 4.0 | 87 193.030) 18| 6g | o7 | — [46] V.5
5 |gosl 10 187 1a6.t 183|110l .67 | — |46| 1.5
S-5li1o |80 2.3 [ 71991 | %% 10| v | — Igs| 1.R
1S 12151 4.3 [86 [105.3 | g0 1% 17T | — 46| L9
S-4%4/20 |2:30] Y4 ¥4 w53 |@F[b| v.30] — |47] 1.8
35 |%.95 4.4 193 1w d |9vjaait.ayv | — 1471 3.0
3-3|30 18:30| 4.6 ¥l luvn. g 1q1 gl v.37 ] — w71 3.0
5 183s ]l 4.t |t tud. e [QE 1790 113 1 — [47] 3.0
5-340 [8:40] 3.6 |l v, 7 (9011391089 | — |46]| 3.0
45 [:45] 3.6 B 1190.6 19017191 0.99 1 — 46| 3.0
S-1150 1%:50 2.8 1%l (133, 4 1%9 119 0.7 — |45 1.%
55 8:55]1 2.8 | %0 [125.9 188 179]0.11| = [d4§] 2.0 |
60 19:00 198-439 -
AVERAGE (TOTAL) ( )

Clayton Environmental Consultants, Inc.




-

lw-tl %0 |aas] 44 | %1 [i40.7 |85 35] Lao| ~ |ud] 3.0

-

o _ I
SAMPLING TRAIN DATA D= O-E}"ILI-:E-H _

company: FPA Tack 3%~ Eoastern Magnesie Talc Cempanj
Source Designation: BO.@L\O_USE Dischaya

Date: wlailn Y Filter Heater Setting: v
Test Numbcr:PQ\,.:h;c”[Qig-ﬁ (ngg fa Q_.EQBProbe Heater Setting: -—
Field Person: RJIG, NCR Nozzle Number: — ,Dia.(in.): }/g
Filter Number: SGHA - 35671-HR& (¥71wm) Pitot Tube No. )0 ,Corr.Factor:0.333
Barometriec Pressure ("Hg): AL. b Meter Box No.RﬁC—;}’,Corr.Factor:0-350
Stack Static Pressure ("HZO):' - 3.4 Meter Isokinetic Factor: i
Stack Dimensions: a4 " Assumed Moisture(%): e
Plume Appearance: Condensate Volume(ml): [ -
Ambient Temperature(°F): Silica Gel Weight Gain(g):_ 1.
Record all Data Every 5 Minutes ©Leak Rate O.,0( CFM at [} "Heg
rifice LastiSamplin
EV" Time Velocity|Stack Dry Gas Meter lf)res.Sure ilter]‘_mp.s'rrpaing
erse Samp- Pressure| Temp Vo lume op Differ- TBox Gas] Static
Polnt ling{Clock| ("H,0) | (°F) 3 Temp (°F) ential f;'mp TempiPressure
No. 2 (££°) Inletloutle t ("H20) (°F) (°F) ("Hg)

(min)
w-4] 0 [Grod] Y.t | B0 [198.499] %317 .13 | — |45] L&
05 |09 4.3 [80 1315 |g4{12 | a8 | — |45]| 3.0
w-511019: 14| %% | %o | 1345 1g4136] 1.2l | — |ud] 9.0
15 iqa) 44 1 B3 (841176 L3O | — |44 5.0

25 [9:99] 44 | K1 |3y %5 115) 1.0 | — |45] 3.5
w-3[9%0 |A:3%] %.2 [ B [146.9 |85 [15] 145 | — [45] 3.5
95 19:38] 4.2 | &l |'S0.0 85|15 115 | — 45| 3.8
w-altoo |44 3.5 |% |153.0 {85 |15 | 0.96 | — |45] 2.%
105 19.49] 3.5 | 8% [155.9 1851151086 | — |45 3.8
w-! 1o 1954 2.6 | &1 115%.6 |85 |15 0.1 | — [45] 3.5
1S |9:59) 3.6 %0 |el.o |t 11S|o.a1 | — 48] 3.8

130 jto:04 63.419
10,2997
v ) s / { J /
AVERAGE (TOTAL) L [T %Ui_ Av | 006 4l }\\\/
Baremetric Pressure ab Test Start- 3€.63 TSN )

Clayton Environmental Consultants, Inc.

Barometric Pressore & Test End - 3R €A
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GEORGE D. CLAYTON & ASSOCTIATES
EXHAUST GAS VELOCITY AND FLOW RATE/

where Tgeg = standard temperature, = ¢

GDC-2

2 o L e N
PROJECT +_ 7 7~ Y P P Ll INITIAL :r#2=
Sampling Station #° / '
Test No. Q'(:r‘7;'. A Date /- “- "€ Time /2 5«
Z - L
{Velocity DB |Unceorrected| Velocity DB | Uncorrected
Sampling | Pressure |Temp| Velocity Sampling Pressure [Temp Velocity
Point | (In.Hy0) (°F) (Ft/sec) Point (In.Hy0) {°F) (Ft/sec)
: i ’ i Yo LT e o
[/~ ¢ /e R AR,
R Y PRV AR B AT
| / -, 7 p
5 ’ /" 3 /> K<, 58
I / - ' I -
SIS T AT N VA S O P Vs
/ L/ < 70 Gl ¢
|
! I- —
/“7”—— £ E T /¢ ' /?,L' ¢
<" A=l e | oo
< o=l s | 5549
i ' d 3
7 & /. SE 50, 8¢
- A 1 TC | Gy
i - s
__ < [« 17¢ XC/. 5 /
A A AL Wy A
i
1
| col 5395
Stack Wet Bulb Temperature, - (°F) Stack Dimensions 20l 25
A, Barometric Pressure, (In.Hg) LR & E
B. S8Static Pressure of Stack Gases, (In.H20) — 7.2
C. Pitot Tube Correction Factor # /¥ 82
D. Specific Gravity of Stack Gases Relative to Dry Air /.00
E. Absolute Pressure of Stack Gases = A + (B/13.6), (In.Hg) ﬂc/),é/’i
F. Average Uncorrected Velocity, (ft/sec) §3.9% or 60 * F,(ft/min) 5p
M
G. Corrected Velocity = F * (3\/29};:92 * ]'I')OO , (ft/min) 43279
oy
H. Area of Stack, (ft2) 2.,77¢
1. Actual Gas Flow Rate = G * H, (ACFM) / /SO
J. Average Stack Temperature, (°F) 72
K. Standard Gas Flow Rate =

[[5%97

T + 460 E =
1 %/ std
( T F 460 w)* 29.92>’-(SCFM)




SAMPLINC TRAIN DATA

Company: A£fp zask 24 VY sirrpum? Tiler
Source Designation: 0 /A # / .

l Date: =70 - T Filter Heater Setting: —
Test Number: P/ Probe Heater Setting: —

I Field Person: qLpl  SIZE Nozzle Number: 3/, ,Dia.(in.): O, /55
Filter Number: SCHA-9267 -LF Pitot Tube No. i?,corr;Factor: ;%4/
Barometriec Pressure ("Hg): 99,79 Meter Box No.‘g,gc-f,Corr.Factor: /.OOZ2

I Stack Static Pressuxe ("H,0): -] 2 Meter Isokinetic Factor:

Stack Dimensions: 224" 0 Assumed Molsture (%): 2.0
Plume Appearance: ——e Condensate Volume(ml): SO0 .
Ambient Temperature (°F): /0 Silica Gel Weight Gain(g): _ 25./0
Record all Data Every < Minutes Leak Rate ¢, gos CFM at /5~ "Hg
) AP 25 374
) ' Orificel,, LastiSampling
I 2;i¥; Time Velocity|Stack Dry Gas Meter PrESSUIEFiiifrImp, Train
Samp- Pressure| Temp Volume R Differ- Gas| Static
BOInf1ing [Clock| ("Hp0) | (°F) | g3y Temp U2 | ential (°F) [empleressure
° (min) InletjOutlet] (vHy0) (°¥) ("Hg)
. - "
V-0l 0 ps3|2.0 |66 (859253 00 (72 | 275 | — 42| s
] P - — —
v-¢ | |iess | B G |66 |64 35 (75 | 70| A b6 7213 5

/0 \zo031 2.2 66 (568.27 |80 | 72(3.09 | — (92| 4.0
/'_>' 308 | 2.2 |70 |§25.57 921723508 | — |42 0.5
@ | LG |62 l578 46183 | 72| 9,70 | — |98 5 3
i WG | 3 1382-87 (89 {72 9,00 | — 96| €-¢

223 1.5 |60 |882.39 189|723 2./ | — W ol 6.6

A

i POU LNl D AN A S
S

35 a5 |60 199, 42184 | 723|279 | — |97)6. 7
g0 |15 250 [ % | 60 |g95.40 |86 | 77 172 | — 45| 2.0
g w2 |60 (979.05186 (77 |i72 | — |46l 2
SO sl 0,95 (6o |902.06186 |77 (.07 | — |9716. v
55 N\ mw|p.5¢ |50 |g05.65 g |79 0. 90 | — V7|59

" 00 /353 gvs:211

]

1

I AVERAGE (TQTAL) ( ) ]

Clayton Environmental Consultants, Inc.



E B N D I N BN BD B B B BN BN B S B BN ' Em

SAMPLING TRAIN DATA

Company: Z/FH T AASA 29 7 PO S 7%
Source Designation: #* / QEmA@/—
‘Date; /ch-zaayg Filter Heater Setting:
Test Number: -/ Probe Heater Setting:
Field Person: i % Nozzle Number: sDia. (in.):
Filter Numberx: | Pitot Tube No.  ,Corr.Factor:
Barometric Pressure ("Hg): Meter Box No. yCorr,Factor;
Stack Static Pressure (“HZO): Meter Isokinetic Factor:
Stack Dimensions: Assumed Moisture(Z):
Plume Appearance: Condensate Volume(ml):
Ambient Temperature(°F): Silica Gel Weight Gain(g):
Record all Data Every Minutes Leak Rate 59:712 CFM at :{’ "Hg
i Oxifi t[Sampli
E}E?g— Time Velocity|Stack Dry Gas Meter P;Z;;;j;:ﬁiifrlig. iﬁiﬁi?g
Samp- Pressure] Temp ° Differ- G Stati
P;int 11;; Clock| ("H,0) | (°F) ﬁ;ﬁgﬁf Temp (°F) ential TS;P T;z;Pre:suge
* (min) Inletioutlet ("H'Q__O) ( ) (°F) ("ug)
K-t 160 Vo0l 1.7 | GO NGOF 21 | P82 | 2. 42| — |4=] &5~
RSV LIS 60 |2 12 |85 (75 | 2.5 | — |97 2257
5|20 ol ied | 6019¢.02 185 |76 201 |— |4519.5
S\ 28\ L | 5892000 (90176 |27 | — |95 /2.0
y 182 1™ e |60 192598190\ 7¢ | 2.31 | — |¥5| #2
i85\ w5 /).7 | 60 1928.1219/ (72 {2,945 | — |17/ 7
3 | wlwszely s | 571932.37\92 177 | 217 | — |9y | /)5
Sl 95 w3 Jole |5 71936.496192 77 |2.33|— WHG| /2.0
z |10\ wre| |7 |58 | 740.591 92178 |2.47 | — |%6| /R-%
- - -~ ; -
TN\ s’ s |58 |949.43193|78 |g08 | — (96]/2.¢
Ao P Ly |50 | 998.92)G9 |78 |2.02 | — s | /RS
Pl ; . ; -
( {5 Vase| o 158 |952.97 |97 178 (R0 | — || /25
s d )50 - {955 733
0]5.’700‘-
o O Y J
AVERAGE (TOTAL) 0 (9599 g6 |77 7] 2.23 45| 2.3

Clayton Environmental Consultants, Indihﬂ,



GEORGE D. CLAYTON & ASSOCIATES
EXHAUST GAS VELQCITY AND FLOW RATE

PROJECT £/ % jAse S Al INITIAL: AFF%
Sampling Station 7.7 /_/),‘c;‘-_'f i |
Test No. 4§ i fiin . '7:/“ S Date /(' —/ 5~ 7. Time /5. /<°
T Velocity/ DB Um'.w:)rrectedr Velocity DB | Uncorrected
Sampling | Pressure |Temp; Velocity Sampling Pressure Temp Velocity
Point (In.H,0) (°F)! (Ft/sec) Point (In.H0) [(°F) (Ft/sec)
Ve ¢ 1 Ae o 172 a5
z 5.3 ;7 S E Y
RN . a W ANE.
3 | 57 A Y
- 1 3¢ /7 ;3 o J 1
: i
/ 5. (o RS
b ¢ S5 lizel }7m 3¢
< LA yre| 17508
vl sy N7l 16704
3 T /70| 4GB
: T ¢ VAR
- R Ve LA W W V4
/L3

Stack Wet Bulb Temperature, (°F) _ Stack Dimensions " I
A, Barometric Pressure, (In.Hg) B0, & 2
B. Static Pressure of Stack Gases, (In.H20) ‘“”?_57
C. Pitot Tube Correction Factor ¥773% 0,535
D. Specific Gravity of Stack Gases Relative to Dry Air /0O
E. Absolute Pressure of Stack Gases = A + (B/13.6),(In.Hg) 25, 36
F. Average Uncorrected Velocity, (ft/sec) /5 Y, Jr 60 * F, (ft/min) 52 g ‘
G. Corrected Veloelity = F * C\/zghi:92 * 1500 , (ft/min) '7 g

Area of Stack, (ft2) 6[ QYey
I. Actual Gas Flow Rate = G * H, (ACFM) =g 7/
J. Average Stack Temperature, (°F) /gf’

T + 460 E
K. Standard Gas Flow Rate = I *[_Std * g
: (J F 460 7597, (SCFM_2877
where Tgrq = standard temperature, L °F

GDC-2



Date:

Company:

L4 Th A

SAMPLING

27

TRAIN DATA

”7 -'f- 4"7-?’7--'—';--7‘: . /;':;-"/

-

Source Designation: ..,/ F # 7 _

Test Number:

Field Person:

Filter Number:

Record all Data Every

O 3G Trgs (1)

S =G Tl
2/
TSTF Lo
Sos- D6 g L/
Barometric Pressure (“Hg): X %. ¥/
Stack Static Pressure ("H,0): = ¢.¢-
Stack Dimensions: ot Tl
Plume Appearance:
Ambient Temperature(°F): AT
] Minutes

Filter Heater Setting:
Probe Heater Setting: -
Nozzle Number: /¥ ,Dia.(in.):./2§
Pitot Tube No.zgz,Corr.Factor:.$3¢4
Meter Box No,gzx¢-4,Corr.Factor:/.00Z

Meter Isokinetic Factor: . 7§
Assumed Moisture(Z): A
Condensate Volume(ml): /. O

Silica Gel Weight Gain(g): 1 2. &
Leak Rate /. (./¢/ CFM at =57 "Hg

Last

erse | flelociy|stack vgnfuym:as S {;%isli Lp. szrr:piiig
o [ips ctock] €m0 | €9 | el [ritipa ntist | (5 Femperessuce
- o PES G 6 /o 178555513856 | LYy | — | 40| B. &
v |5 Ws83 6. | o 179173 166 160 | 1-47 | — |92] B.¢
v-5 i 1855 g.6 (/B0 | 79505100 62,51 | — |#¢| 4.0
vo | i Vge3lé. 6 |igel795.5c |29 lev .57 | — |70 <0
V-4 a0 (508 5.9 |/62|89.527% |67 1/.35| —172]| 3.9
v-4 125 93| 5.8 |[60|805.00176 |66 | /.37 | — || 2.2
3|z |g8 4 | 69 gps. 18 10¢ 671097 | — |#0]| 3.7
3135|728 | 4.4 |j55|8/.0412¢ |68 |1.02 | — | 49 3.6
20w e lay 55 19392127 168 1p.65 | — |#0]3.5
215 1633 ot |57 |qib.s8 |77 (6% |45 | — |a0] 35
2o (938 ] g0 | 155 |305-95 g2 |2/ lo.97 | — [aw] 39
2155593 go 5% |5a4-92 |82 7% (094 | — |ow| 3.6

L0 |58 §24.472)

AVERAGE (TQTAL) { ) ]

Clayton Environmental Consultants, Inc.



i SAMPLING TRAIN DATA
Company:_ EJA Tasx Al
Source Designation: /07 A< )
l Date: /0=-20-2y Filter Heater Setting:
Test Number: P/ =T Probe Heater Setting:
I Field Person: Fofr2 Nozzle Number: »Dia. (in.): B
Filter Number: Pitot Tube No.  ,Corx.Factor:
_ Barometrie Pressure ("Hg): ‘Meter Box No, ‘yCorr,Factor:
I Stack Static Pressure ("HZO): Meter Isokinetic Factor:
- Stack Dimensions: Assumed Moilsture(%):
I Plume Appearance: Condensate Volume(ml):
Ambient Temperature(°F): Silica Gel Welght Gain(g):
I Record all Data Every Minutes Leak Rate C'?:O/D CFM at [S’ "Hg
. ) Orifice Last|{Sampling]
: Terr“si- Time Velocity|Stack Dry Gas Meter froggure iB]‘otxer]:mp. Tmrailnng
Samp - Pressure| Temp 1 ° Differ- Gas] Static |
I P;int Ling|Clock) ("H,0) (°F) V(oftuSm)e Temp (°F) ential 'j(u:;;; TemplPressure
* [(min) Inletoutlet ("ngo) (°F) ("Hg)
. - — i f .
I H-51 64 19:50| 5.7 | /651829974 83| 721 /.32 — | 24| 4.0
I 51651955 528 | joo| 827 63| ¢4 7¢ | .36 — | 90| 4./
S|\ |jooo] 5.8 |5 | s305¢ | 86 | 7¢ 1.3 | — |ad .2
517 leos 5.7 1160183908 |87 |78 1135 | = || 45
Glse (wo \ 51 V165 | 5373518779 |j.19 | — |vol ¢
I 7185 |10 | 4.8 |65 |5250 96 |78 | 112 | — |0 ¢
- 3190 w0 | 3,0 |jps 1 943.94159 |76 |59 | — lvzl 4 2
S 218 T 3.6 o |346.08 84|76 |0.57 | — |92]9.2
l 00 30| 2.5 | 10 | 8757218 7| 78 0.68 |- |%<|3.¢
- ryd " -
Clos (10025 4,3 | 1690|5510 |g9 |78 |).0/ — |2l 50
I T J10 | 40:¢0 4.3 | /53] 853, 65 §6 | 75| /o — vzl 550
I s B gy |160|gs56. 4988 |80 | foy | — c2l 5O
/z2d 10" 50 g;p/: 700
I AW ot 72V
/ g / ./' A J ' '
' AVERAGE (TOTAL) /60 |Caasd ) g0 L/ L 112 | T |4/ 4/‘,/‘/
. /7‘/ .‘T';ID'
Clayton éonvironmcntal Consultants. Inc./d)




.GDC-2

l CGEORGE D. CLAYTON & ASSOCIATES
: EXHAUST GAS VELOCITY AND FLOW RATE
I PROJECT EPA Tasi 24~ Eastern Maengsiq Tak (o CREW
Sampling Station Thlet No. D Date 10 1976 Time 13:30
Test No.Polim- Jrauevsl " Pitot Tube No. ' Manometer No, '
I Velocity DB |Uncorrected Velocity DB | Uncorrected
Sampling | Pressure [(Temp| Velocity Sampling Pressure |Temp Velocity
I Point (In.H,0) | (°F)| (Ft/sec) Point (In.H20) |(°F) (Ft/sec) }
1
V-6 3.2 2| 98.9% H-b 3.4 6O | 103.5
| v-5 | 23 leal wes | w-5 | 25 leo| tedt
I V-4 3.0 o~ 93.70 H-4 o.0 Q0 93.53
V-3 3.1 £p] 4,.69 H-3 1.6 60 §3.695
i v-2 | 3.l 631 9662 || H-9 .65 60| 8415
V- NS 16D 47.\S H -t .5 60| %0.89
_ Stack Wet Bulb Temperature, . (°F) Stack Dimensions LQS‘fgu /ﬁ%*
. A, Barometric Pressure, (In.Hg) 30.03 i —
I B. Static Pressure of Stack Gases, (In.H20) - 7%
C. Pitot Tube Correction Factor 0.RALG
' D. Specific Gravity of Stack Gases Relative to Dry Air 1.0
E. Absolute Pressure of Stack Gases = A + (B/13.6), (In.Hg) 2%.%S
l F. Average Uncorrected Velocity, (ft/sec) 4.3 or 60 * F,(ft/min) HLS9
G. Corrected Velocity = F * C\/29h::92 * 1\)‘380 » (£t/min) "}‘65'4'
2 . 53\
l H. Area of Stack, (ft2) ot 708 =
I. Actual Gas Flow Rate = G * H, (ACFM) ARt 3525
: J. Average Stack Temperature, (°F) :
I- K. Standard Gas Flow Rate = I [/ std ¥ 460 * E S J&%ugd[/é
| T F 60 79,97 |» (SCFM)__
l where Tgrq = standard temperature, LR °F . _



SAMPLING TRAIN DATA

Company: £ S 7S A< 2y L i ,Zzl_aé

Source Designation: Mﬁ‘ =2

Date: [0 2/ — 76 Filter Heater Setting: s

Test Number: ) Probe Heater Setting: —

Field Person: RLPF G—cS 4 Nozzle Number: <y ,Dia.(in.):. %5

Filter Number: SO~ R 6 7_06/,/r~/c7b Pltot Tube No.,<? ,Corr.Factor:,gz.Z
Barometric Pressure ("Hg): 2K 42 Meter Box No. gy j",Corr,Factor:!,Uﬁ-L

Stack Static Pressure ("H,0): ~7. ¥ Meter Isokinetic Factor: /47§

Stack Dimensions: // %, ) Assumed Moisture (7): O

Plume Appearance: —_ % Condensate Volume(ml): ~tt 7]

Ambient Temperature (°F): 2/ 9 ¢ Silica Gel Weight Gain(g): et

Record all Data Every __ 45  Minutes Leak Rate . 0§ CFM at __/s”__ '"Hg
1.2G Jorfrs H

r‘ ] Orifice LastiSampling

TerraS\;- Time Velocity|Stack Dry Gas Meter Pressure iBlot;erImp. Train
Samp - Pressure| Temp Volume o Differ- Gas| Static

P;ci)nt ling|Clock| ("H,0) | (°F) (£t3) Temp (°F) | cntial T(“f';fl)’ TemplPressure|

* {min) Inletjoutlet] (vy,q) (°F) ("Hg)

510 1800 | Rs |43 |Z2s3408l6v) 337 — |4l 3%
V-5 |5 Ngos | 2.9 | % H2.30 26| 66325 — |46] 40
v-5 o (810 2.9 | a5 mzre|s0 |2¢ |30 - |%|sTo
/55 1505|123 | 45 |9 6| 93|70 |35 | — Y| 525
A N el WA e ~ B L /R A R A VIR R T A B L
N8| jo V45 gy 208972 206 | — |2 a2y

;7

g

Z130 [£:39] 1,5 | 4S5 |ogstas igs |23 |20¢ | _ |s2] ¢ o
1310355 oy | 4S \ B2 i3] 871 7]| 293 | — |52 6.4
2
2
2
2

Yo 18- | [-b |95 |992.95¢\87 |79 2.,, | — |359| 9
BN\ 20 45 19970157172 |29 | — |s2|9s
SPVNss?| 2. |95 [00l 87156 | 79353/ | — koL 5

5SS o5\ 2t |95 e 83 |87 |20 | — |s2] s2.0
60 |9 po 1011, 59% | |
AVERAGE (TOTAL) ( )

TV avrbFrmre Tl trd or o v e oo ae & - - - -



SAMPLING TRAIN DATA

Company: LA T7HSKL 2AY
Source Designation: # 7 PolF
Date: fO-27-74 Filter Heatexr Setting:

Test Number:

P-/

¥Field Person:

Y

Filter Number:

Barometric Pressure ("Hg):

25.7Y

Stack Static Pressure ("H,0):
Stack Dimensions:

Plume Appearance:

Ambient Temperature(°F):

Record all pata Every

Minutes

Probe Heater Setting:

Nozzle Number: ,Dia. (in.):

Pitot Tube No. ,Corr,Factor:
‘yCorr.Factor;

Meter Box

No.

Meter Isokinetic Factor:
Assumed Moisture(Z):

Condensate Volume(ml):

Silica Gel Weight Gain(g):

O.0/2§CFM at 4, ¢~ "Hg

LLeak Rate

A

[#]

‘.

27 0-005 2. doi
Trav- Time  Lotocitylstack| DEY Gas Meter [S:eisf,siffe iBlotxe r“l‘: ;t Sa;rpaliin“g

amp- ressure| Tem o iffer- as atic
P;i‘.‘tilmiinig) Clock| ("H,0) (°F) V(ofltusm)e Iiizchu;ztniﬁfﬁf;% "Ef‘;‘)’ uécfr;gpgg:sﬂgs)re
s\ 66 | Goy| 2.3 | A5 Wi 9486 |79y | 317 | — |80| L20
p-slos 909 | a3 |95 (s s |79 1302 | — |98|/s 0
H-s" |70 (974 s Y2l oy | 85 |
5 |20 lg: s 2.5 |45 Vpal.ohov176 | 3490 |— |52] 0
o 1751937 2.2 |45 |lwag 008 |70 |5.00 | — |5°| 4 =2
wigo Gzl 2.4 |5 |1wz).09] 82|70 |29 | — |59] 48
|65 |77 | /46 45 nzs.s0| solro|29 | - |EBl 49
3 |\ |78z )7 |ys5 w3297 50|70 |2.32 | — |#|5-©
2 (95190 1.7 |45 lws422|90 |90 |25« |— |#|53
7 A\ 0O 1.8 |95 145.55 |80 |70 |awe | — |#616-©
2 o Voror| 1.7 o losaso|so | 232 | Welés
z |iro V072118 s Ve 52.221 §0 |20 0.0 | — lye | 2.0
2 i \wia7] .7 o lwerv¢lgo |70 (2.3 | — 4|28

j20 |0°32 045806 5 Lol

| Juk
//0'7.7-{-.1"“/
AVERAGE (TOTAL) /7/{7/] (/07}1‘77")1 %”.’V 7/J 2.70 — LH)/ (p.o\ / |

o
Ff'.-\

reof e
A

Clayton Environmental Consultants,

I'_’);: '._; |
Inc.
17



PROJECT_ /7Ll Lo

Sampling Station.ls4/4

GEORGE D. CLAYTON & ASSOCIATES
EXHAUST GAS VELOCITY AND FLOW RATE

CREW i flpirhons

Date S

i

Time M=ty

Test No. 7, nd Pitot Tube No, S{zy: Manometer No,_Q ) —
Velocity DB |Uncorrected Velocity DB Uncorrected"
Sampling | Pressure |[Temp| Velocity Sampling Pressure |Temp Velocity
Point (In.H90) | (°F)| (Ft/sec) Point (In.H90) |(°F) (Ft/sec) {g
2 | i |9 | 980 2 | e " | 74¢0
3 R4 | £330 32 /i3 | 24s2.
¢ lio 5 LS ¢ J- LhZ. 73 7l CO
/
@ (28 /3
—
I
(L3

Stack Wet Bulb Temperature,

(°F)

—

Stack Dimensions ¢/"

A, Barometric Pressure, (In.Hg) 3957

B. Static Pressure of Stack Gase\-s/,' (In H20) w2 £ '

C. Pitot Tube Coxrrection Factor{[rd’ qu

D. Specific Gravity of Stack Gases Relative to Dry Air /,0

E. Absolute Pressure of Stack Gases = A + (B/13.6), (In.Hg) J‘f,séj
F. Average Uncorrected Velocity, (ft/sec) éﬁfé For 60 * F, (ft/min) L/
G. Corrected Velocity = F * C\/ZgE':92 * 11.)00 ,» (ft/min) L}”L
H. Area of Stack, (£t2) 0673

I. Actual Gas Flow Rate = G * H, (ACFM) 2Z== S59

J. Average Stack Tempefature, (°F) 3% ’

K. Standard Gas Flow Rate =

3¢9

T + 460 E
T %/*std
(.14-460 ‘)*ﬁ%ﬁﬁi)’ (SCFM)

°F

where Tgyg = standard temperature, ;—:Q

GbC-2



™
SAMPLING TRAIN DATA  Qm= 3.0 T H

Company: FPA TasX 24~ Fasteen Mn&nemq Tolc Compa'\‘l
Source Designation: B_Q_q'“gu'sp Talet VA

Date: wlhaite Filter Heater Setting: —_
Test Number: Peyti.colglo - | : Probe Heater Setting: —
Field Person: RIG, MCR _ Nozzle Number: ,Dia. (in.): 3/iy
Filter Number: SO - 886 -4 Pitot Tube No.S5td.,Corr.Factor: 1.5
Barometric Pressure ("Hg): AR. €L Meter Box No.RAC-d ,Corr.Factor; GO
Stack Sstatic Pressure ("H,0): -3 .9 Meter Isokinetic Factor: [7ia| ©.992
Stack Dimensions: g Assumed Moisture(%): He)
Plume Appearance: Condensate Volume(ml):
Ambient Temperature(°F): Silica Gel Weight Gain(g): -
Record all Data Every Minutes Leak Rate CFM at IS "Hg
L . Orifice LastiSampling
Trav- Time Velocity|Stack Dry Gas Meter ﬁessure%ilterlmp. Train
erisnetSamp- ressurel Temp | yojyme | rem (°F) Differ- TBe(:::: Gas| Static
Po ling|Clock| ("H,0) (°F) £e3 P ential (°Fp Temp/Pressure
No. (in'fi) ( ) InletiQutlet (!ng_o) ) (QF) ("Hg)
crl o iy 1,50 | 48 |166.320] 6K |65 |3.2
l £6.92%
. 0%
v
AVERAGE (TOTAL) (,597)

Clayton Environmental Consultants, Inc.



GEORGE D.

CLAYTON & ASSOCIATES

EXHAUST GAS VELOCITY AND FLOW RATE

PROJECT @M i

OREW [ pmgire Mrisbinrs

Sampling Station [ /3 2. 0/ Date /(:')/7-//7(; Time J§FS$S—
T ’ &
Test No. L'l Pitot Tube No, . $/¥- Manometer No,
Velocity DB |Uncorrected Velocity DB Uncorfected
Sampling | Pressure |Temp| Velocity Sampling Pressure |Temp Velocity
Point (In.Hy0) | (°F)| (Ft/sec) Point (In.H20) [(°F) (Ft/sec)&
e 3 P i
7019 ] NQ' ' ~ ] !
RN > VYA P 30 |Su] U3¢
- , ' ‘. . : -y —
=1 R0 g | [13.6¢ 2 | 3¢ 2l fays
3 22 18 1/ 7:3& 3 3232 Sl [I7 e
E| 2o s | l13.LC 2 3.0 S N3¢
@: 3'3 Czé' 3«3
..---'/'
N B B W
Uz L STE~
Stack Wet Bulb Temperature, (°F) Stack Dimensions & ¢
A, Barometric Pressure, (In.Hg) 7@,?7
B. Static Pressure of Stack Gases, (In.H20) — S
C. Pitot Tube Correction Factor LT (),47
. ’l'
D. Specific Gravity of Stack Gases Relative to Dry Air /¢
E. Absolute Pressure of Stack Gases = A + (B/13.6), (In.Hg) ! 2%.47)
F. Average Uncorrected Velocity, (ft/sec) /]S .7 or 60 % F, (ft/min) C;J@Z
G. Corrected Velocity = F * C\/29};:92 * 1500 , (ft/min) _LG4C ’75&£ﬁ¢ )
H. Area of Stack, (ft2) &.0723
I. Actual Gas Flow Rate = G * H, (ACFM) é%ﬁfr é,/ér
J. Average Stack Temperature, (°F) S I

Standard Gas Flow Rate =

Lo A

(SCFM)

I * Tstd + 460 * E
J + 460 29.92 )°
where Tgrq = standard temperature, L;' °

F

GDC-2



S ) T

I SAMPLING TRAIN DATA  Om= 0.4%03 = H

S
company: EPA Tleck nd ~ Eoslevn Macmomo Telce Covnpe, a
Source Designation: Nog. {3 Bc.&!-\ouse Inlet

I Date: 10{a:l36 Filter Heater Setting: —
Test Number: Pavhaglcte =1 Probe Heater Setting:

l Field Person: RIG, ck Nozzle Number:  ,Dia.(in.): {3
Filter Number: SGAH -AFL -1 Pitot Tube No. Sj:é Corr.Factor: [,OO
Barometric Pressure ("Hg): 32. B ¥ Meter Box No.mc-a',Corr.FaccOn

l Stack Static Pressure ("H‘ZO) -5.4 Meter Isokinetic Factor: 11D o8
Stack Dimensions: Assumed Moisture(Z): 1. 0O

I Plume Appearance: Condensate Volume(ml):

Ambient Temperature(°F): Silica Gel Weight Gain(g):
Record all Data Every Minutes Leak Rate = (O CFM at 15 "Hg

l = ] Orifice Last|Sampling
2;i;; Time Velocity|Stack Dry Gas Meter PressureFﬁ;;frImp. Train

Samp- ressure| Temp Volume o Differ- Gas| Static

l Point ling|Clock| ("Hp0) | (°F) (££3 Temp (°F) ential ’Ef;p Temp{Pressure
No. (min) ) Inletoutlet] (my,0) ) (°F) ("Hg)

l cL 1o |uibl 3.3 53 eyl | 60| 1.36

I 3:15 165.629

v

l 1,20

' e
I AVERAGE (TOTAL) G.ygle )

Clayton Environmental Consultants, Inc.



r

Date:

Company:

'Source Designation: #/ ,Q7TAQA

o)

7S

SAMPLING TRAIN DATA

Dl prrim ;2f2¢2

”>
2L

LO-2/=7 £

Test Number:
Field Person:
Filter Number:
Barometric Pressure (“Hg):

Ps—/

DGL L Ll

42.56

Filter Heater Setting:
_Probe Heater Setting:
Nozzle Number: Z7¢ ,Dia.(in.):

E7-npld =0/ . S6A-256-¢/ Pitot Tube No. /Z sCoxr,Factor:
Meter Box No.f#r-# ,Corr.Factor:

ap—

pua——_

Stack Static Pressure ("H,0):.- 7. Z Meter Isokinetic Factor: /4
Stack Dimensions: ,'Qq,’/&"._['/) Assumed Moisture (Z): 2.0
Plume Appearance: I Condensate Volume(ml): es. D
‘Ambient Temperature(°F): &2 silica Gel Weight Gain(g):_ > 2
Record all Data Eyery 5 Minutes Leak Rate J,009 CFM at /s~ “Hg
(1.2 X TS ) H 71,8 0.005 Za
TerrasveHSampT_ ime g : i : :; EZ i‘ tei, cpk Vonlry :as Me tei: Il,zr:e:{s:u:r‘:’e%:’.Blotxerll- (i:; S:{r:a}:n:g
o s el Kl I o s b K
v-cl o |l 1.6 | 65| 6b.jo| 68|68 [ 26| — |44 55
v-s | s s | L7 |68 | 70.65 (26 |68 2,36 | — |#7] 5- 5
veg |10 \Wola. ) |65 17492 (07 |68 |2.92 | — |45 &€
v a3 s |79 ¢elpg |69 | g0 | — ¢ -5
/-2 | 20 |30 0995 |\62|83.52 |79 69 /.4/‘.'?- e 17’7'5:0
oo | 25 nss| Las ,_é@ $6.85 |78 1V68 | 1.57 | — |7 5.7

32J |ji1id0 0.3/ 0 | |
yilzo | Lo 165 | @310 |04 |65 | 270 | — |94 -0
ws\ze g 1.8 |65 |99 25|78 |72 |a.s3| — |44 25
vy |50 Vs | )-8 65 19%.56 |5 |7 2.53 | — |97] 20
43 | ys st | /- 6 (Bo lw2.98|97 170|237 | — |97|8.5~
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Company:

7SR5 AL

SAMPLING TRAIN DATA
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A

v

ZLE

Source Deslignation:

7V-r7(/:/ J/ '{}

Filter Heater Setting:

Date: Sy - L sy
Test MNumber: A Probe Heater Setting: -
Field Pexrson: <44 (L& 27 Nozzle Number: }; ,Dia. (in.):
Filter Number: &7. J%s-¢y 4 fi- 20272 Pitot Tube No. 237,Corr.Factoxryzs
Barometric Pressure ("Hg): Q”/,gqg‘ Meter Box No. ., ,Corr.Factor: 2.
Stack Static Pressure ("HZO)' P Meter Isokinetic Factor: /404
Stack Dimensions: Ry Assuvmed Moisture(%): s
Plume Appearance: Condensate Volume(ml):
Ambient Temperature (°F): 2007 Silica Gel Weight Gain(g):
Record all Data Every =y Minutes Leak Rate /Z.c// CFM at 1€ "Hg
L. 266 77/ K
] Orificel|, LastiSampling
2;ix; Time Velocity|Stack Dry Gas Meter Pressure”ﬁiﬁfrImp. Train |
Samp - Pressure| Temp Vo lume o Differ- Gas{| Static
POintling Clock (”HZO) (°F) £e3 Temp (°F) ential Tfmp Temp[Pressure
No. (££°7) lnietoutlet| ¢n (°F) |;a u
(min) 4 ("H20) (°F)| ("Hg)
IR - “ o TR WA Vo ~J P - S
-5 ¢ Vsl (o8 | f50 NG TeN7¢ ) [.53 | — |59 5. ¢
oo | s\ psizil 66 VUDS N Teze \ Se o7\ fogs | — |52] 5~ 2
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- R Vs e s Vi70 V29|87 V75 |5 | — |sol &2
A A /0 | 222V EE 180 [ [, 35 | — |5l 5.y
vy | g0 Vsisd| e /7€ 73003085 (S0 |0.93 | T \ER| T8
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SAMPLING TRAIN DATA

Company: A JF TS R Y Ll Lo -

Source Designation: _/L_/,,- v [ D

Date: Sl -5 Fllter Heater Setting:

Test Number: J< -/ G I Probe Heater Setting:

Field Person: °/F5 IRl Nozzle Number: sDia. {in.):
Filter Number: Pitot Tube No. ,Corr.Factor:
Barometric Pressure ("Hg): Meter Box No. —__',Corr.Factor;"“—_-
Stack Static Pressure ("HZO): Meter Isokinetic Factor:

Stack Dimensions: Assumed Moisture(Z):

Plume Appearance: Condensate Volume (ml): |
Ambient Temperature(°F): Silica Gel Weight Cain(g): '/-¢

; y Ao —
Record all Data Every Minutes Leak Rate (./. /Y CFM at 7% g

i

1
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1

i

1 _ .
2iix; Time ;cloci:y iifck Dry Gas Meter égggyiszﬁiﬁfr?;;fSiiiii?g
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Source Designation:
Date:
Test Number: Poticle Size - |
Field Person:

SAMPLING TRAIN DATA

Aww‘

: Company: EPBH T&Rk a4 - Fastevn Mac nesia Tale Comv&n\l

L3y 24
7 Ts

qub\ouse Col léc:(:m-

No 3 Twnlet

lolia |16

Cpase 1o

RIG, NCR

Filter Number: ET- 9%’&\ 03  A-3%2- \3

Barometric Pressure

Stack Static Pressure ("HZO)
Stack Dimensions:

Plume Appearance:

("Hg): 0%.92>
r_~ 1.8
1o05(g "
v$S

Ambient Temperature(°F):

Filter Heater Setting:

Q)Probe Heater Setting:
Nozzle Number:

_—= ,Dia.(in.): 3¢

Pitot Tube No.l3 ,Corr.Factor: (.16
Meter Box No.Rﬁg_g,Corr.Factor:O.qgo

Meter Isokinetic Factor:
Assumed Moisture(Z):

Condensate Volume(ml):

Silica Gel Weight Gain(g): \9. %

174

1.O

;‘q_

Record all Data Every ) Minutes Leak Rate 0.0| CFM at |5  "Hg
Travl  Time  Wojgciey|seack| DEY Gas Meter I?rreisf.siucree%iBlotxer%;.:fsa';nrpalj_inng
P;i?tj{{ln:g) Clockm?ﬁ}slzg’):e Tésrll’n)’ V(ofltu3m)e Iii:ié::;:t D{f}f;figri ?f?‘; fG;;s;;Psg;H:gi):e
18| o [is0a] 170 | 62 15330181 18] 14 2.35 | — |43] 3.5
5 18071 LI5 1 62 1836 184114 29> — |42 3.3
10 g3 1,95 1 GO {84\ 1 %q 1151214 | — 1d3] 43
H-3[15 hg3y7! Leo | 60 18457 192116 3.5 | —— |d4] 4.0
20 NSl 160 | 56 1849.% 18317371 3.38 | ~— 44| +.0
25 5y W35 157 18540 |98 |18 | a.S0 | — Juy| 4.5
-4 30 1:53] 2,10 | 60 |858.2 [I63] %3 | 3.0t | — 45| 5.5
35 h8:57] 2.15 | 60 |863.1 10|85 | 3.10 ] — I45]| 5.8
40 b oa| .15 | 62 186R.0 o 1% 1 3.1 | — 45| 6.0
H-S145 [16:07] 3.35 | 60 [%72.9 Nt %ol 3371 — 146l 1.0
so gl 3.45 1958 1%11.9 [n3 193 i3.58 1 — 46| %0
59 Ug7] 9.5 158 18%83.2 1S5 1931 3.99 1 — |46l 8.8
@0 1833 8%8.-493
AVERAGE (TOTAL) ( )l ]

Clayton Environmental Consultants, Inc.



SAMPLING TRAIN DATA  Dm= 1347 7 %

.
[ ]

) Company: EPG TaskK 34 - Fastern Maanesia Tl Commnw

Ssource Designation: Ng.3 ﬁaq\r\ouse Talet

Date: olig 7 Filter Heater Setting: —

Test Number:Pguticle Size~| (paa® Jdof3) Probe Heater Setting:

Field Person: RIG. MCR Nozzle Numbexr: — ,Dia.(in. ) h!
Filter Number: £7- 392-00  A-3%3-\% Pitot Tube No. )3 ,Corr.Factor:Q.¥lb
Barometric Pressure ("Hg): 2%.992 Meter Box No.RAC-9,Corr.Factori§.9%0
Stack Static Pressure ("HZO) - 7. 3 Meter Isokinetic Factor: 112 |
Stack Dimensions: 10 Slg ™ Assumed Moisture(%): 1.O

Plume Appearance: Condensate Volume(ml): =~1H4

Ambient Temperature(°F): ey Silica Gel Weight Gain(g): 19.4

Record all Data Every 5 Minutes Leak Rate (.0l CFM at 1% "Hg

Orifice lFilterTLastSampling

Tertasve-sampr_ ime g il:;ll:-z sT tee:n cpk. vonlruymecas Me te:-‘ PDrlefsfseurr_e Box Iénaps, STtraatiinc
s e Kl K I o o e Kl e
258 | o0 1633 2.20 | co |gsgH9aj i1 |95 | 3,31 | — |47] 1.8
v-5165 he28] .20 | 6o [8323.6 [ua a5 3.1 | — (47| 8.3
10 16:33] 3.15 | 60 |898.b |15 19 | 215 | — {43} 9.1
v-4| 15 heag] 1851 5% [903. 0 lutfar 1373 | — |47] Q.2
20 :12] .20 | 5 [90%.3|1H% 197 1 3.0 — M1l 9.8
%S e:dgl 1,95 | 59 [919.9jua 97 19817 | — |47]10.5

V-3190 li6:53] .10 159 [a1.7 |'9ofqa ] 310 | — |46} 13.0
45 he:SR| .05 | 59 |9a3.6 1131 fi00 | 304 | — |46] 13.2
10 l:o3] 3.65 |59 |1931.5 (qlieo| 3.03 1 — |4%6] 13.5
V-3 105 i1:o%l .05 1 59 193%3.4 190 Jco | 3.06 | — (46| 14.0

o In:13] 3.00 | 56 |13931.3 |13a Lol .98 | — 46| 4.5
s gl 3.001 56 qua. 92 1'23 icol 3.98 | — |4bj15.0
120 [11:33 946,497 |

AVERAGE (TOTAL) ( | )

o sm—

Clayton‘Environmentnl Consultants, Inc.
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VISIBLE EMISSIONS FIELD DATA SHEETS
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P..ECO"’D OF ViSiile E: IISSIO.'!:.

il Typn of P]ant% /@éwv\fo-omJ) | Dat.e - iO/[‘l[7(>

il ‘Company ilame 5 e i ,"/m;'y/uu,-a/ - Hours of Observation |.5

P]ant Address T . ' 'ObSEY'VBT‘ l__oc_ld’ .

Type of Discharge STACK OTHER B T q
' ' (“ 7 A .
D1schar 2 Location 1 ?52\,\5{—'

Height of Point of D]Sf‘har‘ge 9,,, chm\

]
1 |
B Observer's Locatfon: : o
i
i

-

Dlstance to Discharge Pomt . N ]C

‘Height of Observatwn Pomt F‘Qm/'

" Direction from Discharge Point - W
Bac?ground Description Lﬁm ATV Aw 3 W{U] ZG?L‘ U\J"E'MQMA vaQ /JCMJ

‘Heather: Clear  Overcast Partly C'loudy Other Color

I‘ " Wind Direction | Wind Velocity mi/hr
Pluma Description:
kI - "Detached: Yes No . o o
_ _Color: 'B'lack White  Other Wﬁj:
| I | ~ Plume Disbersion Bzhavior: Looping Com‘ng' Fanning -
I - Ao : . Lofting  Fumigating  Other ,U,/ﬁ'
" Estimated Distance Plume Visible /\){/A |

l = 'Su:rmary of Observaticns:

' I Opacity Agarsaate Time 2 Opacity Onacity Acereaate {inmz A Daacity

- 0 min. sec. 55

) 5 : 60

l 10 - T 65

. 5 -. 70

20 75

l 'L I | .80
.39 ~ 85 -

| 35 D 99

I 40 o .95

- 45 : X ' 100
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RECORD CF YISIZLE EMISSIONS
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"Company Hame fuﬁm A«Lm/w._w\/ * Hours of Observation l} §
P'iant Address ‘ . ' ’ObSET‘VET' ,J LOC-H' .

-

I Type of Dischargs STACK OTHER \m;w
D1schar 2 Location QM OM

-l Height of Point of D1s\.harge 24 QMW
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. D1stance to Discharga Point\ ~ g
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. Wind Direction | Wind Velocity  mi/hr
Pluma Description: a '
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PECORD GF VISIZLE EMISSIONS
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EPA DRAFT METHOD 17

I\-L'E:man 17—D=TERMINATION OF PARTICULATE
EMissIoNs FROM STATIONARY S0URCETS (L
Srack ¥oacationw MMzrEon) - -

Introduction. Particulate matteer 1z not an
absolute guantlty; rather i is a variable
which is & fuynction of temperaiure and pres-
sure. For this reason, partlculate meotter
‘emission regulations and/or assoclated test
methods must dafine oy teke cognlzance of
tha temperature and pressure at which par-
ticulate mattsr 13 to be measursd. If tempera~

. ture is not defined, anad If tue effect of tam-

perature uporp the quantity of particulate i
an efjuent gas is unknown, then the paz.
ticulate emission regulatian may be variable,
‘The range of pressurs walck exist from source
to source Is of negligible imnbortance,

In Msthod 5, 250° F I3 established e3 2
nominal reference temperature. Thus, where
Meihed 5 13 speclfed under an applicable
subpart, particulate matter 15 deficed with
respect to temperature, In order to maintaln
this indicat=d temperature, MMethod 5 In-
¢ludes a heated glass sample probe and o
heated filter holder, This equlpment i3 cum-
bersoms and zequlres care in itz operation,
Thersfore, whers partleulata matter concon—~

tratlons (over the normel rangs of temperas -

tura assoclated with a speclfied source crtee
gory) sre known to b2 indepsndent of tem-
perature, it Is desirable to eliminate the glass
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probe and -heating system, and sample at
stack temperature, -

This method describes an in.stack sampling
system and sampling procedures for use
where particulate matter concentrations are
independent of temperature. It may be used
to conduct performauce tests under 40 CFR
60.8 within specified conditions, or when ap-
proved by the Administrator, E .

1. Principle and applicability

1.1 Principle. Particulate matter Is with.
drawn isokinetically from a gas stream and
" collected on a glass fiber filter maintalned at
stack i{emperature. The particulate matter
mass Is determined gravimetrically after re-

-moval of uncombined water,

12 Applicability. This method applies o
the measurement of particulate matter emis-

. slons from statlonary sources and is used to

- . . ‘STACK
- WALL

- INSTACK
FILTER .
HOLDER

~3
i
Noz2LE el ﬂ

. REVERSE-TYPE
C " PITOT TUBE .

-
TEMPERATUHE
SENSOR

INSTACK /
FILTER
HOLBER

TEMPERATURE
SENSOR .

“THERMOMETERS «;

ORIFICE

TYPES
2*7.6cm{Iind ProT
TuBE

Figura 17-1, Particul

The operating and maintenance procedures -
for many of the sampling trzin components
are described in APTD-(5768. Since correct
usage 13 Important in obtalning valid re-.
sults, all users should read the APTD-DG76

document and adopt the operating and main. ' -
' ‘tenace procedures outlined in it, uniesa othe

erwise specified herein. . ‘ ,o

‘21,1 Probe nozzle-—Stainless- steel (316) :
‘with sharp, tapered leading edge. The angls
of taper shall be =30* and the taper shall be

-on the outside to preserve a constant in-°

ternal dlameter. The probe nozzle shall be-of
the button-hook or elbow design, unless oth-
erwise approved by the Adminisirator..The
nozzle shall be constructed from- seamless
stalnless steel tubing. Other configurations
end construction material may be used sub-~
Ject to approval from the Administrator..
A range of sizes sultable for Ilsokinetic
sampling should be available, eg., 0.832 c¢m
(%a in.) up to 127 em (3% in.) (or larger if
higher volume sampling trains are used) in-
side dlameter (ID) nozzles in increments of

1016 em (Yo in). Each mezzle shall be cali- - :
' ' pact openings and the leading edge of the
= . flter holder (see Pigure 17~1).--- - -

in the callbration sactioxr. - - . - ~+ -..: -

2.1.2 “Fliter' Holder, The In-stack flter
holder shall be constructsd of boresilicass or ,
quartz glass -or stalnless steel; if a gasket
is used, 1t shall be made of sillcolie rubber,
teflon, or stalnless steel. QOther holder and
gasket materials may be used with approval
from the Administrator. The fliter holder
shall be deslgned to provide a positive seal
against leakage from the outside or around
the filter, .

" . PROBE
EXTENSION

PITOT MANGYETER

DRY GAS MEYER

PROPOSED. RULES

" determine compliance with new source per-
formance standards, when specifically pro-
vided for In an applicable subpart of the
standards, . This method is:not applicable
when stack gases are saturated with water
vapor or when the projected cross-sectional
are of the probe extension-filter holder
assemably (when inserted halfway into the
stack) -covers more than 87 of the stack
eross-sectlonegl area (see Section £.12). ’
2. Apparatus

2.1 Sampling train., A schematiec of the
sampling trair used in this method is shown
in Figure 17-1. Construction detalls for
‘many, but not all, of the frain components
are given in APTD-0581; for changes from the
APTD-0581 document and for allowable mod-
‘ifications to Figure 17-1, consult with the
Adminisirator.

IMP!NGER‘ TAAIN OFTIONAL, l‘ﬂA\' BE REPLACED
. BY AN EQUIVALENT CONDENSER o

+ THERMOMETER

FLEXIBLE

LINE

ICE BATH IMPINGERS

BY-PASS VALVE .

pling train, equipped with hslagk filter,

213 Probe Extenslon—Any suitable rigid

probe extension may be used after the filter
holder. Flexible tublng may also be used he-
tween the probe extension and the con-
denser. C

2.14 Pitot tube—Type S, or othér device "

approved by the Administrator, attached to

Probe extension {0 allow constant monitoring
of the stack gas veloclty. The face openings
of the bitot tube and the probe nozzle shall
be adjacent and parallel to each other, not
neecessarily in the same plane, during sam-
pling. The free space between the nozzle and
pitot tube (see Plgure 17-1) shall be at least
1.9 cm (075 in.). The free space shall be
set based on. a-1.3 cm (0.5 in.) ID nozzle. If
the sampling.irain.is designed for sampling

--at_higher flow rates than that described in

APTD-0581, thus necessitating the use of
larger slzed nozzles, the largest sized nozzle
shall be used to set the free space. In pddi-
tlon, to minimize serodynamic interactions
between the pitot tube and flter holder,
there shall be a distance of at least 3 inches
-between the center line of the pitot tube im-

" The pitot fube must wmest the criterla

.Speclfied in Method 2; atd be calittated sepa-

rately (l.e., apart from its assembly configu-
ratlon) according to the procedures outlined
in that method for the calibration of lsolat-~

. ed Type S pitot tubes,

- 2.1.6 Diflerential pressure gauge—TInclined
manometer capable of measuring -velocity
head within 10% of the mintmum measured
value or =0.013 mm (0.0005 in.), whichever

_verss for elevation decrease.

42021

is greater. Below & differential pressure of
1.3 mm (0.05 in.) water guage, micromanom-
eters with sensttivities of 0.013 -mm (0.0005
in,) should be used. However, micromanoms-
eters are not easily adaptable to fleld condi-
tions and are not easy to use with pulsating
flow. Thus, methods or other devices accep~
table to the Adminigtrator may be used when
conditions warrant, B ) : B
2.1.6 Condenser—Any system that cools
the sample gas stream (e.g., impingers con-
nected In series, as in Method 8) and allows
measurement of both the water condensed
and the molsture leaving the condenser, each
to within 1 ral or 1 g. The moisture leaving
the condenser cap be measured elther by:
(1) mornitoring the temperature and pres-
sure at the exit of the condenser and using
Delton's law; or (2) passing the sample gus
stream through a silica gel trap with exit
gases kept below 20° € (68° F) and determin-

ing the weight galn, - o

f means ofher than sliica gel are used
to determine the amount of molsture leav-
ing the condenser, it 1s recommended that
silica gel still be used between the condenser
system and pump to prevent molsture con-
densation in the pomp and metering devices.

2.1.7° ‘Metering ' system—Vacuum: -gauge,
leak-free pump, thermometers capable of
measuring temperature to within 3° C (5.4°
¥), dry gas meter with 2% accuracy, and re-
lated equipment, or equivalent, as required
to maintain an jsokinetic sampling rate and -
to determine sample. volume, Sampling trains

vACUUMutlizing - metering systems designed for

‘higher flow rates than that described In
APTD-0581 or APTD—0576 may be used pro-
vided that the specifications in section 2 of
this method are met, When the metering

- system is used in conjunctlon with a pitot

"tube, the system shall enable cheeks of iso-

. kinetie rates, .o

- 2.1.8 -Barometer—-Mercury, anerold, . or

".other barometers capable of measuring at-

mospheric pressure to within 2.5 mm Hg (0.1
in. Hg). In many cases, the barometric read- -
ing may be oblained from a nearby weather

“bureau station, in which- case the. station

value (which is the absolute harometric pres-
sure) shall be réguested-and an adjustment
for elevation differences between the weather

| station and sampling point shall be applied

at & rate of minus 2.6 mm Heg (0.1 in. Hg)
per.30 m (100 ft) elevation increase or vice
219 Gas density determination equipe
ment—Temperature and pressure gauges and
g23 anglyzer as described in Methods 2 and
3 ) .

21,10 'Temperature and pressure RaUges—
If Dalton's law i3 used, o0 monitor tempera-
ture and pressure ai condemser outlet. The
temperature gauge ghall have an accuracy
of 1° © (2° F). The pressure gauge shall be
capable of meas pressure to within 2.5
mm. Hg (0.1 in. Hg). If silica gel is used in
the condenser system ‘the temperature. and
pressure must. be measured before the silica
gel component.-+ .- . - - e
- 22 Sample Tecovery. - ... o T
- 2.2.1 FProbe nozzle briush—Nylon bristles
with stainless steel wire handle. The brush
shall be properly sized and shaped to brush
out the probe nozzle: -~ - - -t

‘222 - Glass wash bottlés—Two,”
223 Glass sample storage contalners—
Chemically resistant, borosilicate glass bot-
tles, for acetone washes, 500 ml or 1,000 ml.
Screw ¢ap closures shall be teflon rubber-
backed liners or of such construction so as
to be leak Iree and prevent chemical attack
Irom the acetone. (Narrow mouth glasy bot-
tles have been found to ‘be less prone to
leakage.) Other types of contalners must be -
approved by the Administrator. T

234 Petrl dishes—For filter samples;
glass or polyethylene, unless otherwise specl-
fied by the Administrator. '
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2.2.5 Graduated cylinder and/or bal-
ance—To measure condensed water to within

1 ml, or 1 g. Graduated cylinders shall have

subdivisions no greater than 2 ml. Most lab-
oratory balances are capable of welghing to

" tke nearest 0.5 g or less, Any of these balances

are suitable for use here and in section 2.3.4.
226 PFlastic storage containers—Air tight
contalners to store silica gel. -
. 227 Funnel and rubber pohceman_—-—-'l'o
ald In transfer of silica gel to contalner: not
necessary Lf silica gel 1z weighed in the feld.
2.3 Analysis.
2.3.1 Class weighing dlshﬂs
2.3.2 Desiceator,
2.3.3 ‘Analytical bnla.nce—To measure to
Jwithin 0.1 mg.
234 Ba.lance—To measure to wlta‘n 0.5

B
.- 2.3.5 Beakers—zso mJ..
. 236 Hygromet.er—'ro measure the rela-

.‘tive humidity. of the laboratory environment.

2.37 Temperature gauge—To maeasure the
temperature of the laboratory environment.

3. Reagents

3.1 - Bamplng.

3.1.1 Filters—The in-stack filters shall be
glass mats or thimble fiber filters, withous
organic binders, and shall exzhibit at least
99.95% -efficlency - (=0.06% penetration) on
0.3 snicron dicctyl phthalate smoke particles.
The fllter efficlency tests shell ke conducted

in sccordance with ASTM stzndard method .-

D 2086-T71. Test data from the suppiler's qual-

1ty control program is sumclent for this pur-

pose.
8.1.2 Bilica gel—Indicating type 6-18

mesh. If previously used, dry at 175° C

(350° ¥) for 2 hours. New silica gel may be
used a5 received, p .
313 Crushed ice, ' ’
3.1.4 BStopcock grease——Acetone insolub‘e,
heat stable silicone pgrease. This is not neces-
sary if screw-om connectors with Teflon
sleeves, or similar, are used.

3.2 Sample racovery. .

8.2.1 Acetone-~Reagent grade, ..‘50001%
residue, in glass bottles, Acetone from metal
contalners generally has a high residue b.ank
and should not be used. Sometimes, suppliers

transter acetone to glass bottles from metal .

containera. Thus, acetone blanks shall be run
prior to fleld use and only acetone with low
blank values (=0.001%) shall be used.

323 Ansglysis,

331 Acetone—Same as3.3, 1
232 Deaiecant——-Anhydrous calclum sul-
fate, Indicating type.

4, Procedure ..

4 1 . Samapling. The sa.mphng shall be con~
ducted by competent per:sonne! expeﬂenced
with this test progedure. .

41,1 Pretest preparstion. -All the compo-
nents shall. be maintalned and calibrated
according “to the procedure. described in
APTD-0576, unleas otherwise specified hereln,

Weigh approximately 200-300 g of silica el
in air tisht containers to the nearest 0.5 g.
Record the total welight, both silica gel and

contzlner, on each container. Larger portions

of silica gel may be used, but care should
be taken during sampling that the gel is not
entrained and carried out of its holder. As
£n alternative, the silica gel may be welghod
directly in its Impinger or sampling holder
Just prior to train e.ssembly.

Check filters visually . aga.lnst I!ght for
irregularlities and faws or pinhole leaks. La-
el filters of proper slze on the back side near
the edge using numbering machine ink, As
an alternative, label the shipping contalners
(glass ‘or plastlc petrt d!ahﬁ) and keep l:he

.copstant welght, ie.,
.previous welghing. :md record results to the

PROPOSED RULES

_mte;-a in tkese contalners at all times except

@uring sampling and weighing,

Desiceate the filters st 20%5.6° C (634'10"
F) and ambisnt pressure ‘for &t least 24 hours
and weigh at 6 o» more hour intervais to a
0.5 mg change from

neazrast 0.1 mg. During easch - welghing the
filter mast not be exposed te the laboratory

atmosphere for a period greater than 2 min-

utes and a relative humidity above S07%.
415 Preilminsry determinations. Select
the sampling site and the minimuia number
of sampling polnts according to Meathed 1 or
as speclfied by the Administrator. Make a
projected ares madel of the probe extenslon-
filter holder assernbly, with the, pitot tube
jimpact openings positioned along the center-
Une of the stack, as shown ia Plgure 17-2. I

 FROBE EXTENSION-
FILTER HOLDER
ASSEMBLY

TEMPERATURE.
- SENSOR

 ESTIMATED
- CROSS-SECTION =
- BLOCKAGE
e

the- estimated cross-section blockage, cal-
culated as shown in Flgure 17-2, exceeds. 3
percent of the duct cross secfional area, then
either one of the following shall be doune: (1)

‘& suitable out-stack filtration method can be

used insiead’ of in-stack filtration; ot (2) a-

_special in- stack assembly, designed to mini-

mize blockage effects, can be used. For de-
tails concerning the latter appreach, ecnsult
with the Administrator,

Determine the stack pressure, tnmpemture,
and the range of veloclty heads using Meth-
cd 2; determme_ the moisture coutent using
Approximation Method 4 or its alternatives
for the purpose of making isokinetie sam-

-pling rate calculations. Esiimates may be

used. However, final resulis will be based on

actual measurements made during the test.

T

STACK OR GUCT

SHADED AREA

DUCT AREA | X108 ~° 7

- anure 17 2. Prolected area model of cross—sectlon.
- blockage: (approxnmate average for a sample traverse)
~ caused by in- stack filter holder—probe extensuon

assernbly
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Select a nozzle size based on the range of

velocity heads such that it is not necessery .

to change the nozzle size In order to- maln-~

" taln isokinetlc ssmpling rates. Durlng the

run, do nof change the nozsle gize. Ensure
that the differential pressure gauge is caps-
ble of measuring the minimum velocity head

© value to within 10%, or as specified by th

Administrator, e . B

” Belect a probe extenslon length such that
all traverse points can be sampled. Consider
eampling from opposite sides for large stacks

" to reduce the length of probes,

- Select s total sarnpling time greater than.

© or equal to the minimum total sampling

time specified in the test procedures for the

speclfic industry such that the sampling time-
.. per point 15 not less than 2 min. (or some

greater tinme interval it specified by the Ad-
ministrator) and the sample volume taken
will exceed the required minimum total gas

' sample volume cpecified in the test pro-

cedures for the specific industry. The latter
15 based on an approximate average sampling

-rate. Note also that the minimum total sam- .
Pple volume is corrected to standard eondi-

tions, - -
- It 13 recommended that half-Integral or

Integral numbers of minutes be sampled at

each point In order to avold timekeeping er-
rors. - o
In some clrcumstances, e.g., baich cycles,

'_ it may be necessary to sample for shorter
times at the traverse polnts and to obtain -

&smaller gas sample voliunes, In these-cases,

‘the Administrator’s approval must -frat be

obtained, i - o
. 418 Preparation of collection train, Dur-

. . ing preparation and assembly of the sam-
" pling traln, keep all openings where con-

tamination can oceur covered until just prior
to assembly or until zampling is about to
begin, : :

If ‘impingers are used to condense stack

gas molsture prepare them as follows: place

©.100 ml of water in each of the first two im-
. - pingers; leave the third Impinger empty:-
anq transfer approximately 200-300 g or more,

if necessary, of prewelghed silica gel from

its container to the fourth implrger; slter-

natively, if a balance is avallable in the field,
the sllica gel can be weighed out In a tared
impinger, and its welght gain determited In
the Beld. Place the sllics pel contalner in a

. clean place for later use In the sample re-
' covery. If some means other than impingers

1s used to condense molsture, prepare the
condenser (and, !f appropriate, silica gel for
condenser outlet) for use, :

Using a tweezer or clean d-lsposablezsu.rgi- T
" cal gloves, place a labeled (identified) and

welghed filter in the filter holder. Be sure -

- that the Blter 1= properly centered and the
. gasket properly placed 50 ms not to allow .
. the sample gas streamn to clrcumvent the .

filter. Check filter for tears after assembly is

‘completed, Mark the probe extension with

heat reslstant tape or by some other method

' 1o denote the proper distance into the stack

or quct for each sampling point,

Unless otherwise speclfied by the Adminis- -

trator, attach e temperature sensor to the

. probe extenslon so that the sensor extends

beyond the leading edge of the probe exten-
slon and does not touch any metal. The sen-

.80r should be positioned at least 19 em
(0.75 1n.) from both the pitot tube and probe .
' noszle to avoid interference with ihe- gas -

fiow (see Figure17-1), o .

Assemble the train as In Figure 17-1, using -
(1f epplicable) & very-llght coat of silicone
grease on all ground glass joints and greasing
only- the outer portton {see APTD-0576) to
avold possibility of contamination by the
slllcone grease. Place crushed ice around the
implngers (if applicable),

‘4.14 Leak check procedure—After the
sampling train has been assembled, a leak

. PROPOSED RULES

check of the filter holder shall be.conducted
a3 follows: Flug the inlet to the probe noz- .
zle with a materlal that wifl be able to with-
stand the stack temperature; alternatively,
the proble nezzle can be removed and the in=<

let to the filter holder plugeed. Insert the -

. holder into the stack and walt approzimately
5 minutes (or longer, If necessary) to allow
the system to corne to equilibrium with the
temperature of the ejack gas stream. Turn
on the pump and drew a vacuum of at least
880 mm g (15 in. He). Deterrnine the leak-
age rate, if any. A leakage rate. in excess of
4% of the average sampling rate or 0.00057
mi/min, (0.02 ¢fm), whichever s less, is un-
acceptable. - , i -

The following leak check instructions for
the sampling traln described in APTII-0578
and APTD-0581 may be helpful. Start the

‘bump -with by-pass valve fully open and

_coarse adjust valve completely closed. Par-
tially open the coarse adjust valve and

"slowly close the by-pass valve until 880 mm.

. Hg (16 in. Hg).vacuum. 15 reached. Do not

reverse directlon of by-pass valve. If 880 mm
"Hg (16 In. Hgy 15 exceeded, elther leak check
at this:higher vacuum or end the leak check
as shown below and start over.

Wher the lesk check i= completed, first
slowly remove the plug from the inlet to the
probe nozzle.and lmwediately turn off the.
vacuum pump. This prevenis the water in
the. condenser from being farced backward -
-and keeps. silice gel. from being -entrained -
backward. L e 1 .o

Teak checks shall be conducted as de-
seribed whenever the traln is disengaged, e.g.,
for sllica gel or filter changes during the test,
prior to each iest rum, and at the comple-
tlon of each test run. If leaks are found to be
in excess of the acceptable rate, the test will
e considered Invalid. To reduce losttime due
to leakage occwrrences, it is recommended
that leak checks be conducted between port
changes &t the highest vacuum reading

_drawn during thdt sampling traverse, -

ey
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- OPERATOR,
ave

Ruwo .
SAMALE 50X 0. -

METER BOX NO, "

WETERAMG

CFACTOR M

‘BAnOMETRIC
i A

FROBE EXTENGION LENGTH, m (1)
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" 415 Particulate traln operation—During
the sampling .run, maintain the isokinetie
sampling rate to within 10% (unless other-
wise specified by the Administrator) of true
isokinetie, . T : :
For each run, record the data required on
the example data sheet shown in Figure 17-3.
Be sure to record the Initial dry gas meter
reading, Record the dry gas meter readings
at the begloning and end of each sampling
time Igcrement, when changes {n flow rates
are made, and when samplying 1s haited.
Take other data polnt readings at least once
at each sample point during each time intre-
ment and addliilonal readings when slgnifi-
cant changes (20% variation in velocity head
readings) necessitate additional adjustments
An flow rate. Level and zero the manometer,
' Clean the portholes prior to. the test run
to minimize the chance of sampiing the de~

‘posited material. To begln sampling, remove -
-the nozzle cap and verify that the pitot tube
-and probe extension are properly posttioned.

Position the nozzle at the first iraverse point
with the {lp pointing directly into the £a8
stream. Immedlately start the pump and ad-
Just the Sow to isokinetic conditions, Nomo--
graphs, which aid in the rapid adjustment

) »d_eposif.ed mateﬂa.l_._ :

Figure 17:3. Particulats eld dera. . o L i
“of the isokinetic sampling rate without ex~
cessive pomputations, are -available for use -

whenever the Type 5.pitot tube coefBeient is -

0.850.02, and the stack gas equivalent den- -
-sity (molecular weight) 15 20+4, APTD-0576

details the procedure for using thece nomo-.
graphs. If C, and M; afe outside the sbove

. stated ranges, do not use the nomograph un- .
less appropriate steps’ (zee Reference 7.7) are '_ -

taken to compensate for the deviations, -

When the stack is under slgnificant nega-- -

tlve pressure (helght of impinger stem}), take

care to close the coarse sdjust valve befere -

inserting the probe Into the stack, If neces-

‘sary, the pump may be turned on with the

coarae adjust valve closed,

_ When the probe 1s i1 position, blosk off the - - -,
_openings around -the. probe and porthole to )

prevent unrepresentative dllution of the gas
stream. © ' -~ e : .
‘Traverse the stack cross sectlon, as ree--

quired by Method 1 or =s specified by the

Administrator,” being - careful not to buwmp
the probe nozzle inte the stack walls when

‘sampling near the walls or when removing
- or Inserting the probe extension through the °

portholes, to minimize chance of exiracting
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Du.ring the. test run, take appropriate steps

'(e. E., 8cding crushed:ice to the. impinger ice-
" bath) to malntaln a temperafure:of less than.

20° C (63* P) at the condenser outlet: this
wilk pment excessive moisture losses. AlSo,.
periodically- cheels the level and: zero of the
manometer, .

If the pressure dmp across the ﬁlf.er be-
comes to high, making lsckineiic-sampling
difficult to malntaln, the filter may be re-
placed in.the midst of a sample run. It is
_recommended that another complete Alter

- holder-nozzle assernbly be used rather than
attempting to change the filter itself. After

“the new filter holder-nozzle assembly 1s
installed, conduct & leak check. The particu-
late welght shall include the summation of

-, all filter assembly catches,

A single train shall be used for the entire

sample run, except for flter and silica-gel

changes. However, if approved by the Admin-
istrator, two or mote trains may be used for
a.single test run when there are two or morve

ducts or sampling ports. The results shall be

the total of all sampling train catches.
At the end of the sample run, turn off the

pump, remove . the probe extenslon-filter -

holder-nozzle assembly from the stack, and
record the final dry gas meter reading. Per-
form a leak check at a vacuum egual to or
greater than the maxlmum rezch “during
sampling. Calculate percent lsokinetic (see
calculation sectlon) to determine whether
another test run should be made. If there
15 difficulty In maintaining isokinetic rates
due to source conditions, consult with the
Adminstrator for possible variance on the
isokinetic rates.

4.2 Sample recovery, Proper clea.nup pro-
cedure begins as soon as the probe extenslon-

- filteér holder-nozzle assembly 1s removed from
. the stack at the end of-the sampling period.

Allow the assembly to.cool.

When the assembly can be safely handled,

wipe off all externzl particulate matter near

the tip of the probe nozzle and place a cap

over it to prevent losing or gaining particu-
late matter. Do nct cap off the probe tip
tightly while the sampling train is cooling
down as this would create a vacuum In the

‘Blter helder, and force'..condanser water

backward.

Before moving the- sample train to the
cleanup site, disconnect the 'filter holder--
probe nogzle avsembly from the probe-exten-

' . alon; cap the open -inlet of the probe exten-

slon. Be careful not to-lose any condensate,
if present. Remove the umbilical cord Irom
the condenser outlet. and cap the outlet. If

"n flezible Une 1s uzed between the first lm-~
. pbinger or condenser and the probe exten-
sion, dizconnect. the line at the probe ex- .
tension and let any condenzed water or liquid. -
. 'drain Into theé impingers or condenser. After
* wiping off the silicone grease (1f applicable)
" cap off the condenser Inlet. Ground glass
" stoppers, plastic.caps, or serum ¢aps (which- .
ever . are appropriate) ma.y be. used to close. '

these openings.
‘Tranafer both. the ﬂ.lter homer-ptobe 'noz~
zle and condenser assemblles torthe cleanup

. area. This area should be clean. and pro-

- tected from the wind so that, the chances

"ot contaminating, ar losing, the. sample wﬂl

be minimized.
Save 2 portion of the acetone. used for

‘cleanup as & blank. Place about 200 ml of

this acetone taken directly from the wash,

bottle being used in. a gla.sa samplea. ¢on=

talner labeled. “acetone blank.”

Inspect the traim prior to and durlng dls-
assembly and note any abnormal .condl-,
-tions, Treat the samples as follows:

Container Mo, 1. Caretully remove the fitter

from the Alter holder and place in its idems-

tified petri dichr container. Use a palr of

tweezers and/or clean disposable surglcal

ploves to handle the filter. If it Is necessary:
\ .

PROPOSED RULES

‘to fold the flter, do so sueh. thab the:par-
ticulate cake 15 inside the. fold. Guantitae-

_ tively remove any particulate matter and/for

[

fiiter which adheres to the filter holder gasket.-
by cerefully using a dry nylon bristla brusk
and/or & sharp-edged blade ang pla.éa.-intu
this container. Seal the contalzer. .- ..

Conteiner No. 2. Taking care to see thab
dust on the ouiside of the probe nozzle or °
other exterior surfaces dozs not get into the
sample, quantitatively recover particulate
matter or sny condensate from the probe-
nogzle, fitting, and front half of the Alter
holder by washing these components wlth
acetone ard- placing thHe wash into a glass

* container in the following manner; note that
distilled water may be used instead of ace-
tone when approved by the Administrator
or shall be used when specified by the Ad-
ministrator; In these cases, save s water
blank ahd follow Admmxsf.rators di.rectlons
on analysis; - - -

Carefully remove the proble nozzle and.
clean the inside surface by rinslng with ace-
tone from a.wash bottle and brushing with.
a nylon bristle brush., Erush until- acetone

. rinse'shows no visible particles, after which

make a finzl rinse of the lnside surface w1th
acetone,

Erush and rinse thh acetone the mﬂde
parts of the fitting in s similar way untll no
visible particles remain. A. funnel may be
used to aid in transferring Hquid washes
to the contalner Rinse the brush with ace--
tone and gquantitatively collect these washe.
izgs In the sample container. Petween sami-
pling runs, keep brushes clean and protected
from contamination.

- After ensuring that all jomts are wiped:

clean of silicone grease (if applicable), cleaxr - ’

the inside of the front helf of the flter
holder by rubbing the surfaces with a nylon
bristle brush and ri-sing with acetone, Rinse -
each surface three times or more If needed to
remove visible particulate. Make a final rinse
of the brush and filter holder. After all ace=
tone washings and particulate matter are
collected in the sample contalner, tighten

" ghe lid on the sample contairer 5o that age=-
tone will not leak out when it is:shipped -

to the. laboratory. Mark the height ‘of the- -
fluld level to determine whether or not leak=
gge occurted during transport. Label con--
tainer to clearly identify its contents, Lo

Container No. 3, Note color of indicating
silica gel to determine if it has been com=-!

pletely spent and make a notation of its con—- '~

dition, Transfer the silica rel back to its '
orlginal contalper and seal. A funmel may-
make it easier-to pour the:silica gel without
spilling, and a rubber policeman may be used!
a5 an ald in remoying the silica gél. It s not-
necessary to remove the small amount- of'dust .
. particles thit may adhere to the walls and-
are difficult to remove:. Since the galn Io '
“welght 15 to he used. for molsture. calc'ula.--.
_tlons, do rat use any water or other lquids .
“to transfer the silica gel. If a balance is avail-

o ab‘e in the-field, folow the procedure 'q.nder. o
“Apalysis.” -

Condenser water. Treat’ the condenser. or,

. lmylnger w_ter as follows: make a notation
. of any color or film I the lquid catch. Meas- .
" ure the condensate. to withinx 1 ml by using |
a praduated cylinder or, 1f’ ‘avallable, to withs-

. in. +0.5. g by using a balance. Record the.

condensate. voluma or welght. This informa-
tion is required to -calgulate -the molsture .
content of the efuent gas..Discazd the llquld.u
after measuring, and recard.i.ng the volu.m.e.
.or weight., . V-
43 Analysls. Record the dad'.a required.

.ony the-example shess shown in Figure 17-4L 3

Handle each sample contalner as follows: .{

Container Na. 1. Leave - shipping con- [

“talner or transfer the fiter and any loose:
particulate from the sample contalner to &

;
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Acetone blank volume, ml

~ Acetone wash volume, ml

PROPOSED RUI.ES

tared glaaa weighing dish and desiccate for
24 hours in a desjocator containing anhy-
drous calcium sulfate. Welght to a constant
weight and report the results to the nearest
01 mg For purposes of this section 4.3, the
term “constant weight” means § difference
of no more than 0.6 mg or 1% of total welght

less tare welght, whichever is.graater,-be-
tween two consecutive weighlngs, with no

less than 6 hours of desiccation time between - -
welghings and no more than 2 minutes ex+ -

posure to the laboratory atmosphere (must
be less than 650% relative humidxty) dur‘l.ng
welgh.mg ’ )

Plam___ .-

‘ Date

Run No. __

Relative Humldnty

Amoum hquul Iost durmg transpon

Acetune hlank concentratmn mg/ g (equatmn 17 4)

Acetone wash blank, mg (equatmn 17-5)

Wenght of partlculate mauer

e WEIGHT OF PARTICULATE COLLECTED,
CONTAINER | - mg L
NUMBER . . — — e
: ‘ FINAL WEIGHT TARE WEIGHT .| WEIGHT GAIN
1
s
" TOTAL =

Less acetone blank

i ' VOLUME OF LIQUID
- WATER COLLECTED -
CONDENSATE | SILICA GEL
VOLUME, . WEIGHT,
omt .. 8
" FINAL
| - INITIAL )
LlOUlb COLLECTED -
. [ToTaL voLume comzcn-:o ol m

CONVERT WEIGHT OF WATER TO VOLUME By DIVIDlNG TOTAL WEIGHT

INCREASE 8Y DENSIT‘I OF WATER (19/ml)_

Figure 17-4. Analytical a;fa‘.‘ = L

INCREASE, g

vowms WATER, m
To/m _ |
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Coniairer No. 2 Note level of llquid in con-
tainer and confirm on ansalysls sheet-whether
or not leakage occurred during transport.
Measure the liquid in this contalner either
-volumetrically to -1 ml or gravimetrieally to
+0.56 g. Transfer the contents to a tared 250
‘ml beaker, and evaporate to dryness at
.- . amblent temperature and pressure. Deslecate
for 24 hours and weigh to a constant weight.
‘Report the results to the nearest 0.1 mg.

Container No. 3. Weigh the spent sillca gel
to the nearest 0.5 g using o balance, This step
may be conducted in the field.

“Acetone Blank” Coniaginer, Measure ace-
tone in this container either volumetrically
or gravimetrlcally. Transfer the acefonme to
a tared 250 ml beaker and evaporate to dry-
ness abt amblent femperature and pressure.
Dasiccate for 24 hours and weigh to a con-
stant welght. Report the resulfs to the near-
est 0.1 mg. .

5, Calibration

Maintain s laboratory log of all calibra-
tiona,

5.1 ‘Probe nozzle. Using a micrometer,
measure the lnside diameter of the nozzle to
the nearest 0025 mm (0.001 in)). Make 3
separate measurements using different diam-
eters each tlme and obtain the average of
the messurements, The difference beiween

K

" PROPOSED RULES

the higlr and tow numbers shall not. exceed
0.1 mun (0.002 in).

© When nozzles bacome ulcked, dented, or’

corroded, they shall be reshaped, sharpened
and recelibrated before use.

Each’' nozzle. shall be permanently and
uniguely identifed.

52 FPitot tube. The pitot tube shall be
calibrated separately (1.e., apart frony its as-
sembly configuration) according to the pro=

cedures outlined In Method 2 for Calibration’

of izolated Type 8 pitot tubes.

5.2 Dry gas meter and orifice meter. Both
meters shall be callbrated according to the -

procedure outlined in APTD-0576. When &

diaphragm pump is used, assure that there

is no leak. .
5.4 Temperature gauges. Calibrate dlal

‘and liquid £Alled bulb thermometers- and

thermocouple-potentiometer systems agains
mercury-ln-glass thermometers, Ice bath and

- botllng water (corrected for baromeiric pres-

sure) are acceptable reference points. For

other devices, check with the Administrator o

6. Calculations

Carry out caleulations, retainmg at lea.sk
one extra decimal figure beyond that of the
acguired data. Round oﬂ’ ﬂg‘ures after final
calculation,

6.1 Nomenclature, )
An=Cross seetional area of nozzle, m? (ft2).

- Cla== Acetone blank residue concentration, my/g.
dsof
* = ercent of lsokinetle sampling.
ma=Total amount of particulate matter (.ollex.ted
mq=Mass of residue of acetone after evaporation, m

. P.=Absolute stack gas pressare, mm Hg (in. 1

- Tw=Abhsolute overage dty gas meter temperature (see

T,a=8tanderd absolute temperature, 293* K (5!
- Va=Volume of gcetone hlank, ml.
Vae=Volums of ncetone used in wasl, ml.

Wo=Wolght of residue in acetone wash, o

pam=DLdensity of acetone, mg/ml (see label on bottle).
pw=Density of wat;et 1 g/ml (0.00220 1b/ml).
0='l‘otal sampli tlme. min,
1363=Specmcgra vity of mercory. --

100= Conversion-{o percent.

mm Hg or 68° F, 20.92 in, ¥[g) by using Lqua.uon 17-1.

Plcd

where:

. K=0,3835 °K| Hg for metric unlta -
=17.65 °R/In, Hg for English units

64  Volume of w‘a er vapor,

).
Paua=S8tandard absolute pressure, 760 mm H (99 92 in. 7).
F=Idesl goo constunt, 0.06238 mm Hg-m¥Y*K-g-raole (21. Sdln II%-MPR ll»mo.e)

T,=Absolute average stack gas témperature (see g)r'ure 1T-3% K " R).

vﬂ(a!d; "‘:Vm (T_"M) Pb"+13
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B..qu.ter vapor in the gas stream, proportion by volume. .-

¢.==Coneentration of pu.rtxculute matter in st.ul\ gas, dry basis, enrte tcd Y standard conr_lmons. El‘(ls(,m (g

" M o= Molecular welght of water, 18 g/z-mole (18 lbflb-mola)

Py.=Barometrie pressure at the sampling site, mm“i(g (in. Hg).- . R Lo

Figure 17-3

.

V1.=Total volume of liquid collected in condenser and silics gel (see Figure 17-4), mL
Vm=Volume of gas sample a5 measured by Jdi'y gas meter, dem (de
Varrear=Volume of gas sample measured by the dry gus meter corrocted to standard conditions, dsem (dsel). .
V wia:ay=Volume of water vapor in the gas sumple corrected to standard conditions, scm
n=5tuck ﬁns velocity, caleulated by Method 2, Equation 2-7 uslng dats obtalned from Method 17, mfsee (ft/se0).

A= Avernge pressure difTerentlo! across tFe orlfice meter (so8 Figure 17-3), mm H:0 (in. H:O)

8.2 Average gas meter tem peraturs and average orlfice pressure dmp. Bee data sheet (Flgure 17-3), .
6.8 Dry ge3 volume. Correct the sample volurae yaeasured by the dry gas metor to staadatd conditions (20° C, 760

5 |<xv. [Pb.,+AH/13 6]

Equa.tmn 17—1 _

-

Ve tatt) -Vu i ) -——-—RI;P "”)';KV te Equation 17-2
st e .
where g . .
- E=0.00134 m?/m] for metrio unlts
=0,0472 ft3/ml fpr. Engllsh units. .
_ 6.5 Mommre content, - - -V ) -
Bu.__._,.._._".‘l."_'_’__ ; " “ Equation 17-3
= ' v, V. :
6.6 Acet b‘at_!k m(aul)'l‘ w (@) . . )
C.= mo Equation 17-4
Va Pa : ) R
6.7 Acetons wash blank. v E
R . . IVB= CaVoura Equahon 17"5
’ 8.8 Total particulats welght, Del:ermma the total_particulate calch from the s of the welghts obtaiped from
eontn.mers 1 and 2 less the acctone bla.nk (swe Figura 17-4),
6.9 Partisulate concentration. i
' €.=(0.001 g/mg) (my/Vmtasn) Equation 17-6



.'_I

_ .

¥

‘where:

PROPOSED RULES o a2
_ 415 Oonverson factors: - s
From To Maltiply by
g o e QP ERE
T R %/n .......... Zasxes

" an Isokinatic variation,
: 0.1 1 Calenlations from raw dntm

100 T, [KV:=+(V../T,.) (Pbar+AH/l3.6)}

whm.
K =(.00346 mm Hg-m¥ml- K for metrig units
=0.00267 in, Hg-lt3/m1-°R for English units
6.11.2 Cnlealations from intenuediate values,

6000, P.4,

Equa;tion 17-7

' ‘

TuVm(nul)'Plld 100

I 9.6 4P, 60 (1—Buy)

=K Tan(nﬁD- I .
. Plleue(l—-_Bpa)__ o s

K =4.323 for metric units
=0.0044Tor Enghsh unns

. .‘E.t.;ﬁg..t“.iop 17-8.

6.12 ‘(Acceptable results. b od 90% =T
110g;,, the results are accepfable. If the
resuits are low in comparison to the stend-
ards and I is beyond the accepiable. range,

_ the Administzator may option to accept the
" results. Use reference 7.4 to make judzments,

Otherwise, reject. the results and repeat the
test. - . .
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APPENDIX F

PARTICULATE WEIGHT DATA



SUMMARY OF PARTICULATE WEIGHT FRACTIONS
BAGHOUSE OUTLET

Eastern Magnesia Talc Company

Johnson, Vermont
October 20-21, 1976 .
Weight . Blank
Final Tare of Apgi:cile Corrected
Test Fraction Weight Weight {Particu- Particu-
No Value
) (gm) (gm) [late (gm) late
(gm) 8 (sm)
Water Probe Rinse 96.3328 | 96.2921 | 0.0407 |<0.0001 | 0.0407
Acetone Probe Rinse 101.9048 101.9011 0.0037 0.0008 | 0,0029
Filter 0;3026 0.1391| 0.1635 |<0,0001 | 0.1635
1 .
Front-half Total - - - - 0.2071
Impingexr Contents and
Back~half Water Rinse 100.7233 {100.6456 0.0777 <0,0001 0.0777
Total Particulate - - - - 0.2848
Water Probe Rinse 99.7200 | 99.7154 ] 0.0046 <0.0001 | 0.0046
Acetone Probe Rinse 99.9463 | 99.9437| 0.0026 0.0010 10,0016
Filter 0.4207 | 0.1267] 0,2940 |[<0,0001 | 0.2940
2 ‘ -
Front-half Total - - - - 0.3002
Impinger Contents and
Back-half Water Rinse 101,.35051101.3408] 0,0097 |<0.0001 | 0.0097
Total Particulate - - - - 0.3099




SUMMARY OF PARTICULATE WEIGHT FRACTIONS
BAGHOUSE OUTLET

Eastern Magnesia Talc Company

Johnson, Vermont
October 20-21, 1976
Weight |,. .. Blank
Final Tare of Apgi'zc:];le Corrected
Test Fraction Weight Weight |Particu- value Particu-
No, ' (gm) (gm) late ( ;3 late
(gm) & (gm)
Water Probe Rinse 101.9234|101.,9203 | 0.0031 |<0.0001 | 0.0031
Acetone Probe Rinse 99,2124] 99,2084 090040 0,0010 | 0,0030
3 Filter 0.4037| 0.,1279} 0.2758 |<0,0001 | 0.2758
Front-half Total - - - - 0.2819
Impinger Contents and
Bagk—galf Water Rinse 101.,1451|101.1412| 0,0039 |<0.0001 | 0.0039
Total Particulate, - - - -

0.2858

Water Probe Rinse

Acetone Probe Rinse

Filter

Front-half Total

Impinger Contents and
Back-half Water Rinse

Total Particulate




SUMMARY OF PARTICULATE WEIGHT FRACTIONS
BAGHOUSE INLET NO. 1

Eastern Magnesia Talc Company

Johnson, Vermont
October 20-21, 1976

Weight R Blank
Test Final Tare of Apgi.:;catle Corrected
;S Fraction Weight Weight [Particu- Valne Particu-

o (g8m) (gm) |late (em) |12EC

(gm) g (gm)

Water Probe Rinse 100.9417 { 98.1232 )| 2,8185 |{<0,0001 | 2.8185

Acetone Probe Rinse 101,3016 1101.2684 | 0.0332 0.0013 | 0.0319

Filter Catch 48.5750 - 48,5750 - 18.5750

9 Filter 2.7642 | 0.7995| 1.9647 | 0.0015 | 1.9632
Front-half Total - - - - 53,3886

Impinger Contents and ' :

Back-half Water Rinse 100.2071 {100.2048 | 0.0023 |<0.000L | 0.0023

Total Particulate - - - - 53.3909

Water Probe Rinse

Acetone Probe Rinse

Filter

Front-half Total

Impinger Contents and
Back-half Water Rinse

Total Particulate




SUMMARY OF PARTICULATE WEIGHT FRACTIONS
BAGHOUSE INLET NO. 2

Eastern Magnesia Talc Company

Johnson, Vermont
Qctober 20-21, 1976
Weight oy Biank
. Final Tare of Aggiziﬁ?e Corrected
T;St Fraction Weight Weight |Particu- Value Particu-
0. (gm) (gm) late ( 43 late
(gm) 8 (gm)
Water Probe Rinse 101.,9851|101.5848]| 0.4003 {<0.0001 0.4003
. - _
Acetone Probe Rinse 99.56241 99.2532] 0.3092 0.0017 ‘0,3075
. Filter 5.,8075 0.8024 | 5.0051 0.0015 5.0036
Front-half Total - - - - 55,7114
Impinger Contents and
e f Water Rinee |99.4644 | 99.4630( 0.0014 [<0.0001 | 0.0014
Total Particulate - - - - 5.7128

Water Probe Rinse

Acetone Probe Rinse

Filterx

Front-half Total

Impinger Contents and
Back-half Water Rinse

Total Particulate




SUMMARY OF PARTICULATE WEIGHT FRACTIONS
BAGHOUSE INLET NO. 3

Eastern Magnesia Talc Company
Johnson, Vermont

October 20-21, 1976
Weight . Blank
Final Tare of Apé:i:cz?;le Corrected
Test Fraction Weight Weight |Particu- Particu-
No., Value
(gm) (gm) late (gm) late
(gm) & (gm)
Water Probe Rinse 97.6731 | 97,5345 | 0.1386 [<0.0001 0.1386
Acetone Probe Rinse 105.41831105,3896) 0.,0287 0.,0011 0.0276
9.6337 0.8012 | 8.8325 0.0015 8.8310
3 Filters 12,1777 | 0.7981 |11.3796 0.0015 11,3781
Front-half Total - - - - 20.3753
Impinger Contents and
Back-half Water Rinse 100.1840[100.1819 | 0,0021 |<0,0001 0.0021
Total Particulate - - - - 20,3774

Water Probe Rinse

Acetone Probe Rinse

Filter

Front-half Total

Impinger Contents and
Back-half Water Rinse

Total Particulate




SUMMARY OF PARTICULATE WEIGHT FRACTIONS

BAGHOUSE INLET NO.

1-A

Eastern Magnesia Talc Company

Johnson,

Vermont

October 20-21, 1976

Weight . Blank
: Final Tare of Aggf::zk!Corrected
Test Fraction Weight Weight |Particu-~ Value Particu-|.
No. (gm) (gm) |late ( :f) late
(gm) & (gm)
Water Probe Rimse 94,56531 94.,5031| 0,0622 | 0.0051 | 0.0571
Acetone Probe Rinse 91.3467 | 91.3409] 00,0058 0.0001 ) 0.,0057
Filter. 2.5018 0.1271) 2.3747 0.0015 1} 2,3732
4
Front-half Teotal - - - - 2.4360

Impinger Contents and
Back-half Water Rinse

Total Particulate.

Water Probe Rinse

Acetone Probe Rinse

Filter

Front-half Total

Impinger Contents and
Back-half Watexr Rinse

Total Particulate




SUMMARY OF PARTICULATE WEIGHT FRACTIONS
BAGHOUSE INLET NO,1-B

Eastern Magnesia Talc Company

Johnson, Vermont
October 20-21, 1976
Weight | . .. Blank
Final Tare of Apgi:caile Corrected
Test Fraction Weight Weight |Particu- valne Particu-
No. (gm) (gm) late ( ;3 late
(gm) 8 (gm)
- Water Probe Rinse 93.4885 | 93.3583 10,1302 0.0084 0.1218
Acetone Probe Rinse 93,1900 { 93,1799 | 0.0101 0.0001 0.0106
Filter 0.6877 0.1368 | 0,5509 0.0015 | 0.5494
5
Front-half Total - - - - 0.6812

Impinger Contents and
Back-half Water Rinse

Total Particulate

Water Probe Rinse

Acetone Probe Rimnsé

Filter

Front-half Total

Impinger Contents and
Back-half Water Rinse

Total Particulate




APPENDIX G

CALIBRATION DATA
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APPENDIX H

EXAMPLE CALCULATIONS .



Nomenclature

Ag = Stack area, inches?

Cf = Front half (probe & filter) particulate concentration,
gr/DSCF

Cp = Pitot tube correction factor, dimensionless

Cq = Total particulate concentration, gr/DSCF

CM¢ = Fromt half (probe & filter) particulate concentration,
mg/DSm3

CM = Total particulate concentration, mg/DSm3

Dy, = Sampling nozzle diameter, inches

el

o
'—h
1

= Emission rate of front half particulate, 1b/hr
ER," = Emission rate of total particulate, 1b/hr

ERM¢ Emission rate of front half particulate, kg/hr

]

ERM, Emission rate of total particulate, kg/hr

Mg = Mole fraction of dry gas, g/g-mole

Molecular weight of wet stack gas

MW 4 = Molecular weight of dry stack gas

Py = Barometric pressure, inches mercury

P = Average orifice pressure drop, inches water
P = Absolute stack gas pressure, inches mercury
Pot = Static pressure of stack gas, inches mercury
Qg = Dry stack gas flowrate at standard conditions, DSCFM
SW¢ = Front half sample weight, mg

SW = Total sample weight, mg

T, = Average meter temperature, °F

T = Stack temperature, °F

T = Net time of test, minutes

\Y = Volume of dry gas at meter conditions, £¢3

II MW =



Volume of dry gas at standard conditions, DSCF
Stack gas velocity at stack conditions, fpm

Total condensate collected in sampling train, ml
Volume of water vapor at standard conditions, SCF
Velocity pressure, inches water

Percent of isokinetic variation, dimensionless

Percent moisture, dimensionless

Calculation of Particulate Emissions

The dry volume of sampled gas corrected to standard condi-
tions of 20°C and 760 mm Hg (29.92 in. Hg) is calculated as fol-

lows: P

m
Vm 4 - 17.65 " Vm ¥ Pb +(—-—m-)
st T+ 460

The dry stack gas flowrate corrected to standard conditiomns 1is

calculated using the following set of equations sequentially:

= 0.0471 % V
ngas 0 w

100 * V
%M = "gas
: v + vV

Mg td Voas

~ 100 - M

Mg 160
MWg = (%CO, * 44/100) + (%0, * 32/100) + [(%CO + %N,)*28/100]



MW = (MW, * M) + 18(L - M)
Ps = Pb + PSt
ala ) alla als 1
= . I = /A Lo %
v 5120.8 * C Var_ % (T, + 460) 1/_?;_;_ﬁﬁm
0.1225 * V % A * M_ % P
Q s = s ] d 5

T, + 460

The equation employed to determine percent of isokinetic

variation is:

1032 * (T. + 460) * V
8 My td

* Tt % PS £ Md 3 (Dn)z

%1

Vs

To determine the concentration of particulate matter in

"grains per dry standard cubic foot (gr/DSCF), one of the fol-

lowing equations is used:

: SWf
Mstd
SW

Cg = 0.01543 *
Mstd

When metric units are desired, the concentration is calcu-

lated in milligrams per dry standard cubic meter'(mg/DSmB) as fol-

lows:
cM = S d
£ (0.02832) (V) an
SW
Me = —(@0283D) (v, ) .

std



Front half particulate concentrations are obtained by summing the
weight of particulate matter collected on the filter and all.por-
tions of the train preceding it. Total particulate concenfration
includes, in addition, any particulate matter collected in.the

impingers.

The emission rate of particulate matter can be calculated
from the filterable or total particulate concentration using one

of the following equations:

ER; = 0.00857 * Gg * Qg  and

1l

ER¢ 0.00857 * Cp * Qg
For metric units,

(1.70 * 10~%) * cMg * Qg and

ERMf

[}

ERM, = (1.70 * 107%) * oMy * Q5 .

To avoid rounding errors it is preferable to carry out the calcu-

lation of concentration and emission rate in one operation.
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