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QSOurce testlng activities and monitored’ process operat10ns.ﬂ~¥35;77"

I. INTRODUCTION

The U.S. Environmental Protection Agency (EPA) retained Clay- :
ton Environmental Consuitants, Inc. to conduct a series of emis~
sion tests at the International Minerals and Chemicals Corporation
facility located at Spruce Pine, North Cafoliqa. The purpose of
this study was to provide the Environmental Protection Agency with
data for the establishment of source perfbrmance standards for the
non-metallic mineral-processing industry. This study was commis-
sioned as Project NHMM-1 of Task 25; Contract No. 68-02-1408.

The International Minerals and Chemicals Corporation facility
is a feldspar crushing, grindieg, and milling operation. Fugitive
dust generated at each step in the crushing and grinding operation
is collected by means of a system of dust recovery hoods and routed
through separate exhaust ventilation systems leading to two baghouses

for capture and recovery of feldspar dust. =
¥
Source sampling was performed on the No. 2 Baghouse at the

final milling plant where feldspar,powder'is'ptoduced by eleé&l}f:

mill. Parficulate and particle sieing samélee ﬁe}e:taken at the
baghouse inlet ducts and the ouelet stack by personnel-from Clay-
toe Environmental Consultants, Inc. U.S5., EPA personnel made opacity
readings of the baghouse outlet stack as well as the fugitive dust

generated at several locations within the plant at‘feldspa;_erushing

‘t‘aﬁd grinding 6§eretions.' In.addition, EPA personnel observed the -

Thls study was conducted durlng the Week of September 26 71915{;ff

Append1x A llstS the pro;ect part1c1pantsf




11. SUMMARY AND DISCUSSION OF RESULTS

Particulate Sampling Results

Tables I and II summarize the results of the particulate

sampling at the baghouse inlet and outlet in English and metric

units, respectively. Both filterable and total particulate emis-

sion rates measured at the outlet averaged 0.16 pound per hour

for the three tests and ranged from 0.14 to 0.18 pound per hour.

The north and south inlet loadings were 140 pounds per hour and

14.6 pounds per hour, respectively, for both filterable and total

particulate.

A comparison of the average total inlet and outlet volumetric

flowrates measured during particulate testing indicates that the

average outlet flowrate is significantly higher, 3960 dry standard

cubic feet per minuce (DSCFM), than the total inlet flowrate of

.

2980 DSCFM. Since =the baghouse was under negative static pressure,

this difference implies the possibility of air leakage into the

baghouse, p0551b1y through the collection hopper beneath the bag—

house. The susp1c10n of air leakage 1nto the baghouse is fuﬁfher

supported by the initial velocity traverse data-which indicated a-

total inlet airflow of 3260 DSCFM and an outlet flowrate of 4180

DSCFM.

L%

_Visible Emissions Observations

'

1
i

0pac1ty measurements were taken durlng the study by two

*ﬁxcertlfled opac1ty readers prov1ded by the U, S EPA Measurements‘“

\-
T
l

";were taken at several locatlons at the feldspar mine on. September‘

- o o PRI - -

Hffﬁ?, as’ shown 1n Flgure 1 - Readings_were taken at”the‘final milling:"
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LOCATION OF VISIBLE EMISSIONS OBSERVERS
FELDSPAR MINE
SEPTEMBER 27, 1976

International Minerals and Chemicals Corporation
Spruce Pine, North Carolina
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l ' Each observer took a reading once every 15 seconds during the
observation period., Readings were summed and averaged for each

' six-minute period and plotted wversus time. The series of six-

~' minute averages. and the corresponding plots are presented for each :

site in Tables III-1 through III-17. ' :

' Tables IT1I-1 through III-6 represent measurements taken

at various sites within the mining and crushing operation. These
sites, depicted in Figure 1, included the primary crusher, the
secondary crusher, and conveyor transfer points TP~1, TP-2, and

TP_["c

No visible emissions were detected in this area except at

wy

the primary crusher site, and these positive values comprised

' only four to six percent of the measurements taken at the primary

' crusher site. As presented in Tables III-1 and III-2, these posi-
tive measurements contributed to the two positive six—minut‘e‘i"a\}‘er‘age

values that, in both cases, were less than one percent., The ma x-

imum reading recorded by either observer at this site was f1ve

' percent. : ' : : . C : ﬂft' K‘
_ . y

Tables III-7 through IXI-17 apply to m1111ng plant operatlo?s.' /
. 2 ¢

Opacity readings were taken at the following locations shown in .-

-

' Figure 2: baghouse outlet stack, roof and four plant .building
walls (fugit‘ive), feldspar loading silos, and five prod.uct trans-
'E Do fer points within the m:l.ll:.ng plant, labeled TP- 1 through TP-5.

No visible emls$1ons were observed from the baghOuse outlet “

f ‘t-’stack the ln plant transfer po:.nts, or the plant bulldlng walls.‘

'.All v:Lsible em:.ss:.ons generated at the feldspar loadlng 51105 were

-

of-_"f_ive ?per_cent_" opa._c;l_.ty"f,br.'f.les‘s A Whlte grey fugltlve plume of
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I1I-1

SUMMARY OF VISIBLE EMISSIONS

| _ - Spruce Pine,

| @bate: 9/27/76

| Plype of-Discharge: Primary Crusher
Height of Point of Discharge: 10-30'

#ind Direction: NE

BColor of Plume: No visible plume
Observer No.: : 1

ﬁistance from Observer to Discharge Point:

irection of Observer from Discharge
Height of Observation Point:

International Minerals and Chemicals Corporation

North Carolina

IMC Feldspar
Primary Crusher

Partly Cloudy

Type of Plant:
Location of Discharge:
Description of Sky:

Wind Velocity: 0-10 mi/hr

Detached Plume: N/A

Duration of Observation: 1 hr.
“approx. 1007

Point: S _
' -Ground level

Quarry wall and equipment structures

.*Desc‘ription of Background:
) _

S UMMARY o F A VERAGE OPACTITTY
Set I Tinme Opacity Set Time Opacity
Number [Start End Sur Average {Number [Start End Sum Average
1 09:30 09:36 h N 21
2 09:36 09:42 N ' N 22
3 09:42 09:48 b N 23
4 09:48 09:54 o N 24
5 09:54 10:00 i N 25
6 10:00 | 10:04% N N 26 :
7 10:06 10:12 ¥ N 27 , B BENod
| 10:12 | 10:18 ¥ N 28 B
9 10:18 10:24 3 0.2 29
I} 10 1G6:24 10:30 N - N 30 .
: 11 31
12 32 o
ll 13 33 h%f”
[ 34 -
| 15 35
Ii 16 36
w17 37
18 38
|' 19 39
20 40

Mot

I:'Sketch Showing How Opacity

Varied With Time:




III
I

s
TABLE 1II-2

SUHMARY OF VISIBLE EMISSIONS
International Minerals and Chemicals Corporatlon
Spruce Pine, North Carolina

9/27/76 Type of Plant: IMC Feldspar‘

"Date. _ ‘
'#Type of .Discharge: Primary Crusher

Location of Discharge: Primary Crusher

Height of Point of Discharge: 10-30' Description of Sky Partly Cloudy
L Jind Direction: NE Wind Velocity: 0-7 mi/hr
Color of Plume: No visible plume Detached Plume: MN/A

Obsarver No.: Duration of Observation: 1 hr.
Distance from Observer to Discharge Point: approx. 100'
'D:Lrec..lon of Observer from Discharge Point: 100" SSE

Height

of Observation Point:
Description of Background:

Ground level
Equipment structure

'r' S UMM ARY C F A VETRAGE CPACITY
n Sor f Time [ Opacity Set Time Opacity
.:‘unber Start End Sun Average |Number |Start End Sum Average
' 1 09:32 | 09:37 N N 21
2 09:38 09:43 N N 22
' 3 09:43 | 09:49 % N 23
4 09:50 09:55 b N 24
5 09:56 10:01 N N 25
6 10:02 10:07 N N 26 "
, 7 10:08 10:13 N N 27 % P
s 10:14 10:19 N N 28 -
9 10:20 10:25 15 0.6 29 i
10 10:26 16:30 N N 30
il 31
. 12 .32 . 3 i
l 13 33. : E A
14 34
15 35
." 16 36
bo17 37
18 38
19 39
|I 20 40
| -

Sk

a

Opdc1ty

KON

teteh Slow1ng How Opacity Varled Ulth Tlme'

lE
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. TABLE III-3
T JSUMHMARY OF VISIBLE EMISSIONS
il Internatlonal Minerals and Chemicals Corporatlon
: Spruce Pine, North Carolina
1.Eate. ' 9/27/76 Type of Plant: ' IMC Feldspar a
i ype of Dlscharge. Secondary Crusher Location of Discharge: Secondary Crusher
Height of Point of Discharge:10-20' Description of Sky: Partly Cloudy-Cloudy
ilind Direction: ' NW Wind Velocity: 0-7 mi/hr
'l:o]_or of Plume: No visible plume Detached Plume: N/A
Observer No.: 2 Duration of Observation: 1 hr.
istance from Observer to Discharge Point: _approx. 75"
ﬁirection of Observer from Discharge Point: approx. 75' SSE
eight of Observation Point: -Ground level
Description of Background: Equipment Structure

S UMMARY 0 F A VERAGE OPACITY
T [ Tim Opacity Time Cpacity
Set Set ‘
Number[Start End Sum Average [Number {Start End Sum Average
-1 10:41 10:46 N N 21
2 10:47 10:52 N N 232
3 10:53 10:58 u N 23
4 11:45 11:50 B N 24
5 11:51 11:56 5 N 25 -
6 11:57 12:02 \ K 26 .
7 12:03 12:08 N K- 27 ' - RGN
) 8 12:09 12:1% Rt N 28
i 9 12:15 12:20 bt N 29 =
10 12:21 12:26 N N 30
. 11 12:27 12:32 b N 31
12 12:33 12:38 h . N 32 . T N ] :,",‘,
113 12:39 12:44 N N ) ‘33 Co ' “ i N ﬂr}"
15 35
16 ‘ _ . 36
17 o 37
| 18 _ - 38
19 ‘ 39
'- 20 40

_lSketch Showing How Opacity Varied With Time: T T "

Yopaciey 1 b a I I T e
oo | B S

@)
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TABLE 1II-4

oLl ek . .. SUMMARY OF YISIBLE EHISSIONS

International Minerals and Chemicals Corporatlon
Spruce Pine, North Carolina

| o —

-.ate: 9/27/76 . Type of Plant: . IMC Feldspar
ype of Discharge: Conveyor Transfer lLocation of Discharge: TP-1
Height of Point of Discharge: 10° Description of Sky: ‘Overcast
ind Direction: NE Wind Velocity: 0-5 mi/hr
olor of Plume: No visible plume Detached Plume: N/A .
Observer No.: 1 Duration of Observation: approx. i-l/4 hrs.

istance from Observer to Discharge Foint: _ approx. 50

':u:ect:i.on of Observer from Discharge Point: SE
Height of Observation Point: Ground level
iescription of Background: Quarry Wall
i S UMMARY o F A VERAGE OPACTITY

- S od - -

Set { Time Opacity set Time Opacity
il;u—xber Start End Sum Averzge {Jumber [Start End Sum Averacge
[

1 10:41 10:47 N N 21

o2 10:47 10:53 N N 22
‘ 3 11:45 11:5: b N 23

4 11:51 11:57 N N 24
i 5 11:57 | 12:03{ X N 25

6 12:03 12:09 = N 26 . :

7 12:09 | 12:15! X N 27 ' -

8 12:15 12:21) © N 28

9 12:21 | 12:27] ¥ N 29

10 12:27 12:33 N N 30
R 12:33 iz.39 N N 31

12 '12:39 12:45 N N a0 . . .
13 12:45 12:50 N N 33 B ' JJ"

" 14 34 C : I
I 15 35 ‘ '
l 16 36

17 37
| 18 38
l 19 39

- 20 40
| -

TR
s

- Qpacity

#3 ﬁ%?:,W

llsketch Showing How Opacity Varied With Time:
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] TABLE III->5

l BN c e ...+ - . 3UMMARY OF VISIBLE EMISSIONS

l : International Minerals and Chemicals Corporation

- Spruce Pine, North Carolina
Date: _ ' 9/27/76 Type of Plant: IMC Feldspar |

5.Typa of Discharge: Conveyor Transfer Location of Discharge: TP-2 :
Height of Point of Discharge: 40’ Description of Sky: Partly Cloudy-Qvercas

.gm¥ind Direction: NNW Wind Velocity: . 0-10 mi/hr

;’?.Color of Plume: No visible plume Detached Plume: N/A :

‘™ observer No.: 1 Duration of Observation:approx., 1-1/2 hrs.
Distance from Observer to Discharge Poink: ' approx., 50'
Direction of Observer from Discharge Poimt: SE
Height of Observation Point: ‘ Ground level
Description of Background: : Quarry wall

SUMMARY =~ OF A VEZRAGE 0P ACITY
m { Time Cpacity Time Opacity
Set Set
Number |Start End Sum Average (Number |Staxrt End Sum Average
‘: 1 13:17 13:23 N N 21
. 2 13:23 13:29 Y N 22
3 13:29 13:35 N N 23
‘ A 13:35 13:41 X N 24
5 13:41 13:47 N N 25
6 13:47 13:52 X N 26 : .
‘ 7 14:08 14:14% :: N 27 ' P
: 8 14:14 14:20 ot N 28
9 14:20 14:26 ™ N 29
.! 10 14:26 | 14:32 % N 30
11 14:32 14:38 N N 31 . -
12 14:38 14: 44 N N 32 C S S
L 13 14:44 | 14:50 N N 33 B R @l a
l. 14 14:50 14:56 N N 34 L . E . .
15 14:56 15:00 N N 35
16 . 36
' 17 _ 37
I 18 _ 38
19 39
l 20 40
|

:.Sketch Showing How Opacity Varied With Time:

Time, “hours™.

TR g 1 e L




,-. o ' TABLE III-6 )
l . SUMMARY OF VISIBLE EMISSIONS
]. o International Minerals and Chemicals Corporation
Spruce Pine, North Carolina
| Pate: , 9/27/76 Type of Plant: IMC Feldspar
l_‘ype 0f Discharge:Conveyor Transfer Location of Discharge: TP-4
Height of Point of Discharge: 10 Desecription of Sky: Cloudy
;@' ind Direction: N - Wind Velocity: _ U~/ mi/hr
‘JColor of Plume: No visible plume Detached Plume: N/A :
" Observer No.: 2 Duration of Observation: approx. 1 hr.
ﬁistance from Observer to Dischavge Point: . approx. 75°
- @Pirection of Observer from Discharge Point: approx. 75' SE
®Height of Observacion Point: - Ground level
Description of Background: Cliffor Wall
S UMMARY O F A VERAGE OPACITTY
Set _T Time ! Opacity Set Time Opacity
INumber[Start End { Sum Average |Number [Start End Sum Average
1 |13:18 | 13:23] «n N 21
2 13:24 13:29 N N 22
3 13:30 13:35 N N 23
4 13:36 13:41 N N 24
5 13:42 13:47 h N 25
6 13:48 13:51 N N 26
7 14:11 14:16 N N 27 ' ' B
8 14:17 | 14:22 N N 23
9 14:23 14:28 N N 29
10 14:29 14:34 N N 30
" il 14:35 14:40 N N 31 o
‘ 12 1l4:41 14:46 N N 32 ' . s
. 13 14:47 | 14:52 N N 33 ' oo ' ‘_Q#%:J,
14 14:53 14:58 N N 34 ' o e
15 14:59 15:01 N N 35
16 36
17 37
18 : 38
19 39
20 40
1 .

i

'Skétch Showing How Opacity Varied With Time:

; Opacity :
= (B)

.

; '.‘.‘ RPN

"6.
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. TABLE III~7
Tl e -STMMARY OF VISIBLE EMISSIONS DL
l International Minerals and Chemicals Corporation
Spruce Pine, North Carolina :
lath 9/28/76 Type of Plant: IMC Feldspar
ype of Discharge: OQutlet Stack Location of Discharge:No, 2Mill Baghouse
Height of Point of Discharge: _100' Description of Sky: Overcast
llnd Direction: NW Wind Velocity: 0-10 mi/htT
0lor of Plume: No visible plume Detached Plume: N/A
Obsetver No,: L Duration of Observation: 2-1/4 hrs.
Elstance from Observer to D:Lsc'na].tre Point: approx. 407
irection of Observer from Discharge Point: E
Height of Observation Point: - approx. 100’
'escription of Background: trees op hillside
S UMMARY 0 F A VERAGE OPACITY
Time I Ooacity Tine Opacity
Set
Start End Sun Average |Number [Start End Sum Average
09:48 {09:54 ot . X 21 11:48 | 11:54 N ~ N
09:54 |10:00 N N 22 11:5¢4 12:00 N N
10:00 |10:06 N N 23 12:00 12:06 N N
10:06 J10:12 b N 24
16:12 |10:18 b N 25
10:18 [10:24 n N 26
10:24 [10:30 N N 27
10:30 [10:36 i N 28
10:36 110:42 e N 29
10:42 |10:48 k] N 30
10:48 (10:54 N N 31
10:54 [11:00 Y N 32 |- - . = L
11:00 [11:06 N N 33 | . R B
11:06 |11:12 N N 3¢ ' ot _
11:12 |11:18 N N 35
11:18 j11:24 N N 36
11:24 |11:30 N N 37
11:30 |11:3%6 N N 38
11:36 |11:42 N N 39
11:42 |11:48 N N 40 ' S :
| 3 _ .

lSketchShowing How Opacity Varied With Time:

l -Opa'ci'tyv

lw-‘(%) lﬁ‘ . o } :h l_;. B . : . i B . r -: ; %i
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l o . TABLE III-8
W e e i wllan i SUMMARY OF VISIBLE EMIS3IONS
' |
l . International Minerals and Chemicals Corporation
Spruce Pine, North Carolina ‘
-‘late: e 9/28/76 Type of Plant: IMC Feldspar
ype of Discharge: Outlet Stack Location of Discharge:No. 2Mill Baghouse
Height of Point of Discharge: 100' Description of Sky: Partly cloudy
ind Direction: A NW Wind Velocity: ' 0-15 mi/hr
‘BMolor of Plume: No visible plume Detached Plume: N/A _
Observer No.: 1 Duration of Observation: approx. 2-1/4hrs.
[istance from Observer to Discharge Point: ' approx. 40'SE
irection of Observer from Discharge Point: SE
Height of Observation Point: ‘ approx. 100°
'?escription of Background: grassy hillside
F S UMMARY O F AVERAGE 0OPACITY
- o Time ’ Opacity [ Time Opacity
Set Set |
Number [Start End Sum Average [Number |Start End Sum Average
[
1 14:48 | 14:54 N N 21 16:48 | 16: 54 N N
2 14:54 {15:00 | K N 22 16:54 1 17:00 N N
3 15:00 | 15:06 N N 23
4 15:06 {15:12 N N 24
i 5 15:12 | 15:18 N N 25
6 15:18 | 15:2¢& b N 26
7 15:24 | 15:30 | N N 27
8 15:30 {15:38 N N 28 ‘ - I T
9 15:36 {15:42 N N 29 P
10 15:42 | 15:48 N N 30 '
‘ 11 15:48 {1 15:54 N i 31
| 12 15:54 {16:00 | X N 32 | ._
.- 13 16:00 | 16:06 N N 33 ‘ L #
14 16:06 | 16:12 N N 34 - s
‘ 15 16:12 | 16:18 N N 35
l 16 16:18 | 16:24 N N 36
| 18 16:30 | 16:36 N N 38
1 : .

lv_;&‘;ketch Showing How Opacity Varied With Time:

Ei- ‘

l" Opacity

%) 8
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‘l ' TABLE IIX-9

SUMMARY OF VISIBLE AEHISS IONS

. International Minerals and Chemicals Corporation
' Spruce Pine, North Carolina

i Date: _ 9/29/76 Type of Plant: IMC Feldspar
Typa of Discharge: Outlet Stack Location of Discharge:No. 2 Mill Baghouse
Height of Point of Discharge: 100' Description of Sky: Cloudy

JVind Direction: NE Wind Velocity: 0-5 mi/hr

/B Color of Plume: No visible plume Detached Plume: N/A
Observer No.: 2 Duration of Observation: 2 hrs.
Distance from Observer to Discharge Point: ' approx. 50
Direction of Observer from Discharge Point: same level as discharge
Height of Observation Point: hillside with trees

Description of Background:

S UMMARY OF A VERAGE “OPACITY

'} . [ Time | Opacity Tinme Ovacity
Set Set
I:\Iumber Start End Sum Average {(Number |Start End Sum Average
’ 1 08:35 | 08:40| N, N 21 10:35 [10:37 N N
2 08:41 08:46| N N 22
l 3 08:47 | 08:52| X N 23
4 08:53 .} 08:58 o N 24
.5 03:59 09:0z% by N 25
' 6 |09:05 | 09:10! = N 26
7 09:11 09:16 o N 27 R
8 09:17 09:22 Y N 28 ‘
9 09:23 09:28 b N 29
' 10 09:29 09:34 N N 30
11 09:35 09:40 N N 31 : o
12 09:41 09:46 hy N 32 : 4:
13 09:47 | 09:52}{ N N 33 , | k.
. 14 - 09:53 09:58 N N 34 ' : -
15 09:59 10:04 N N 35
16 10:05 10:10 N N 36
b 17 10:11 10:16 N N. 37
18 10:17 10:22 N N 38
( 19 10:23 10:28 N N 39

L
i

Sketch Showing How Opacity Varied With Time:

Tk




l TABLE III- 10
SL’I—iI-E.‘-\RY. OF VISIBLE EMISSIONS
l "International Minerals and Chemicals Corporatlon
Spruce Pine, North Carollna
ilDaLe 9/28/76 Tvype of Plant: - IMC Feldspar
| Type of Discharge: Feldspar loading Location of Discharge: Truck&Frt. Car
Height of Point of Discharge: 15" Description of Sky: N/A
ngind Direction: N/A_  Wind Velocity: N/A
‘JJpColor of Plume: N/A  'Detached Plume: N7A
Observer No.: 2 Duration of Observation: approx. 3/4 hr.
Distance from Observer to Discharge Point: ' approx. 25
lDirection of Observer from Discharge Point: E
Height of Observation Point: . Ground level
lDescription of Background: , Building Wall
l S UMMARY 0O F A VERAGE OCPACTITY
i Set ( Time f Opnacity Ser Time Opaglty
L? Start End Sun {Average Fumber | Start End Sum Average
'i— 1 09:03 69:09 o N 21
2 09:09 09:15 0 0 22
. 3 12:09 | 12:157 © 0 23
& 12:15 12:21 5 0.2 24
5 12:21 12:27 30 1.25 25
l 6 12:27 12:331 30 1.25 26
. 7 12:33 12:39 L0 1.67 27 ‘ .o
8 ' . 28
9 29
l| 10 : 30
11 31
12 . A 32 'J‘f‘
l 13 L 33 - | o
14 - : 34 '
15 ' 35
I 16 : 36
b 17 37
18 , . 38
i 19 _ 39
. 20 40
ISLetch Showing How Opac:.ty Varied With Timer
a'Opacity'.'
8

= . (%)

“Time, hours -
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TABLE III-1l1l

! -
L

o e oo 0 e o - SUMMARY OF VISIBLE EMISSTIONS

‘International Minerals and Chemlcals Corporat:.on
Spruce Pine, North Cafolina

‘lDate: , ‘ 9/28/1i76 Type of Plant: IMC Fe‘ldspar |
Type of Discharge: Indoor Transfer Pts.Location of Discharge: TP~1, TP-2, TP-3
Height of Point of Discharge:VariableDescription of Sky: _ N/A
2‘5_,'(41116 Direction: N7A Wind Velocity: N7A
‘WCaolor of Plume: No visible plume Detached Plume: N/A
Observer No.: 2 Duration of Observation: 3 hrs.
Distance from Observer to Discharge Point: ' ' 6'-35"
lDirection of Observer from Discharge Point: N/A
Heizht of Observation Point:
lDescr:Lpt:Lon of Background: Building walls and equipment structures
} S UMMARY QO F A VERAGE OPACITY
l - Time Cpacity Time Opacity
Set Set
l:hu-r.ber Start End Sum Average !Number |Start End Sum Average
1 713:45 13:51 N N 21 +16:00 16:06 N N
2 13:51 13:57 H N 22 16:06 16:12 N N
n 3 13:57 14:03 3 N 23 16:12 16:18} N N
& 14:03 14:09 Iy N 24 16:18 16: 24 N N
STp3l[14:09 14:15 X N 25rp{i 16: 24 16:30 N N
'! 6 14:15 | 14:21) = N 26_4]{16:30 | 16:36] N N
7 14:21 14:27 i N 27 16:36 16:42 N - N
8 14:27 14:33 X N 28 16:42° | 16:48 N N
9 14:33 { 14:39 % N 29 }{16:48 | 16:54{ N N
ll 10 T14:39 14:45 N N 30 S16:54 17:00 N N
11  p+15:00 15:06 h N 31 '
S 12 15:06 |} 15:12| N N - 32 o - R I
l 13 15:12 | '15:18 “N N 33 N J“
- 14 15:18 15:24 N N 34 ' :
15 15: 24 15:30 N : N 35
.‘ 16534115:30 | 15:36 N N 36
Ml 17 15:36 15:42 N -N 37
18 15:42 15:48 N N 38
1 19 15:48 15:54 N N 39
l 20 LHA5:54 16:00 N N 40

‘Sketch Showing How 0pac1ty Varled Uluh Time:

OPcCltY
(%) .8

(=)}

b tll..!...‘
- 1
e

sTime, hours
D - __.'__"u“ “--.-.
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TABLE III-12

Voiiir . .o . - SUMMARY OF VISIBLE EMISSIONS

International Minerals and Chemicals Corporation
Spruce Pine, North Carodlina

Eate: _ 9/28/76 Type of Plant: IMC Feldspar
ype of Discharge: Conveyor Transfer Location of Discharge: TP~4, TP-3
Height of Point of Discharge: 207 Description of Sky: N/A
‘gf'ind Direction: "N/A Wind Velocity: N/A
‘Jolor of Plume: No visible plume Detached Plume: N/A
Observer No.: 2 Duration of Observation: 2 hrs.
istance from Observer to Discharge Point: ' 357
ﬁirection of Observer from Discharge Point: N/A
eight of Observation Point: .
lDescription of Background: Building and equipment structures
S UMMARY CF A VYV ERAGE 0O0PACITY
- 7 Time Cpacity Time Opacity
‘ Set Set
Humber [ Start End Sum Average [Numberx [Start End Sum Average
: 1 09:30 09:3606 N "N 21
2 09:36 09:42 N N 22
3 09:42 09:48 h N 23
4 09:48 09:54 i N 24
' §I 09:54 10:00 N N 25
£81110:00 | 10:06! X N 26
7 10:06 10:121 N N 27
8 110:12 10:18 N N 28
i g |l10:18 | 10:2z N N 29
10 10:24 | 10:30 N N 30
‘ 11 T 10:51 10:57 N N 31 .
12 10:57 11:03 N N 32 ‘ ' e
13 |i11:03 11:09 N N 33 ' ?:-1" '
14 {111:09 | 11:15f N N 34 R A
1?—"34 11:15 | 11:21 N N 35 ' |
16 11:21 11:27 N N 36
17 11:27 11:33 N N 37
‘ 18 11:33 11:39 N N ‘38
19 11:39 11:45 N N 39
l 20 11l1l:45 11:50 N N 40
L ‘ -

lSketch‘Showing How Opacity Varied With Time:

Ia Opacity
L% 8

l N - i L ]
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l TABLE III-13
Ve Lo o s - SUMMARY OF VISIBLE EMISSIONS
I ' International Minerals and Chemlcals Corporatlon
B Spruce Pine, North Carolina
ltate » 9/29/76 Type of Plant: IMC Feldspar
ype of Discharge Fugitive Emissions Location of Discharge: W. Buliding Wall
Height of Point of Discharxge: 0~-90' Description of Sky: Overcast
¥ ind Direction: E . Wind Velocity: 0-5 mi/hr
‘Molor of Plume: No visible plume Detached Plune: C N/A '
Observer No.: 1 Duration of Observation: 1 hr.
aistance from Observer to Discharge Point: approx, 79 '%
irection of Observer from Dischaxrge Point: ]
leight of Observation Point: -Ground level

Description of Background: Sky and building exterior. ATI windows and doof open
l * Two windows at ground level, One door at upper level,

S UMMARY 0 F A VERAGE OPACITY
Set Time L_ Opacity Set Time Opacity
Humber (Start End Sum Average {Number |Start End Sun Average
1 08:45 08:51 N N 21
2 08:51 08:57 bt N 22
3 08:57 09:03 N N 23
4 09:03 09:09 Ky N 24
5 09:09 09:15 N N : 25
6 09:15 09:21 by N 26
7 09:21 | 09:27] = N 27 ‘
8 09:27 09:33 pi N 28 '
g 09:33 09:39 n N 29
.10 09:39 09:45 N - N 30
11 31
. 12 7 . i 32 . _....- -‘;.-"'
; 13 33 , _ E
| 14 : 34
15 35
‘l 16 _ 36
' 17 37
18 o 38
© 19 39
20 : 40
L , -
Eketch Showing How Opacity Varied With Time:
l Opaclty

5@

..Time, hours [’




TABLE III- 14

l ..ol owio. . SUMMARY OF VISIBLE EMISSIONS
l ‘ International Minerals and Chemicals Corporation
Spruce Pine, North Carolina :

ate: 9/29/76 Type of Plant: ' IMC Feldspar
typa of Discharge: Fugitive Emissions Location of Discharge: E,. Building Wall
Height of Point of Discharge: Description of Sky: Overcast
gdind Direction: E-NE Wind Velocity: 0=5" mi/hr
Fiolor of Plume: No visible plume Detached Plume: N/A
T Observer No.: 1 Duration of Observation: 1l hr.

istance from Obsexrver to Discharge Point: ‘approx. 75 '%
Eirection of Observer from Discharge Point: S

eight of Observation Point: Ground level
Description of Background: Sky, trees on hillside

l* Four windows, three_ upper, and one ground level.

e
Two doors at upper level

S UMMARY 0 F A VERAGE OPACITY
Tic Opacit i i
Set ime pacity Set Time Opacity
Wumber |Start End Sum Average |[Mumber [Start End Sum Average
1 Jo9:s0 | 09:56] W N 21
2 09:56 10:02 N N 22
3 10:02 10:0€8 N N 23
4 10:08 10:14 N N 24
5 10:14 10:20 uf N 25
6 10:20 10:261 N N 26 . _ ‘
7 10:26 10:32¢ b N - 27 ' .
8 10:32 10:38 N N 28 B
g 10:38 10:44 N N 29 L
10 10:44 10:50 N - N 30
o 11 31 | b
‘ ‘12 _ 32 ' , .
13 33 ' RS P
14 34 - B (A
15 : 35 '
16 : : 36 , .
17 . ‘ 37 _ ' C
LI 38 ‘
19 35
l 20 40
L ,
I.Sketch Showing How Opacity Varied With Time:
lii. Opacity - |

3

Time,*hours’




- 22 =

l | ‘TABLE III-15
. SUMMARY OF VISIBLE EMISSIONS
l ‘ International Minerals and Chemicals Corporation
' Spruce Pine, North Carolina
‘_lmate: ) 9/29/76 Type of Plant: iMC Feldspar
ype of Discharge: Fugitive Emissions Location of Discharge: S. Building Wall
Height of Point of Discharge: 0-90' Description of Sky: Overcast T
il ind Direction: ' NE Tind Velocity: 0-S5mi/nr
_:""?llolor of Plume: No visible plume Detached Plume: N/A
Observer No.: ' 1 Duration of Observation: 1 hr.
ﬁistance from Observer to Dischavrge Point: _approx, 75'"
irection of Observer from Discharge Point: W
eight of Observation Point: .approx. 40
escription of Background: Sky and trees
ID #*Four windows on upper level. One window, one large and one small door
at ground level. All windows and doors are open.
S UMMARY o T A VERAGE QPACTITY
Set Time Coacity Set [ . 'I‘.:Lme Qpacity
Number |Start End Sur Average |Number jStart End Sun Average
1 10:55 11:01 N N 21
2 11:01 11:07) = N 22
3 11:;07 11:13 N N 23
4 11:13 i1:19 by N 24
5 11:19 11:25 o N 25
6 11:25 11:31 ot N 26
7 11:31 11:37 b N 27
8 11:37 11:453 B N 28
9 11:43 11:4 b N © 29
10 11:49 11:55 i . N 30
11 : 31
12 _ 32 o
13 : ' 33 - ﬁ% “
14 34 : ' : '
15 . 35 '
16 36
17 " 37
l 18 | " 38
' 19 . 39
li 20 - : 1 40

‘Time, hours

coEk s
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l . TABLE III-16
S AL LA VU AP STMMARY OF VISIBLE EMISSIONS o RS
l Internatlonal Minerals and Chemicals Corporation
Spruce Pine, North Carollna :
tate: 9/29/76 Type of Plant: IMC Feldspar
ypa of Discharge: Fugitive Emissions Location of Discharge: N, Building Wall’
Height of Point of Discharge: 0-90" Description of Sky: Overcast
;ll:find Direction: NE lind Veloecity: 0-10 mi/hr
‘Wolor of Plume: No visible plume Detached Plume: , N/A :
Observer No.: 1 Duration of Observation: _1 hr.
istance from Observer to Discharge Point: - approx.. L00"=
irection of Observer from Discharge Point: W
Height of Observation Point: ' - approx. 20"

escrlptlon of Background: Sky, trees, gray storage silo

o,

* Four open windows at upper level

S UMMARY 0O F A VERAGE OPACITY
Set Time Opacity set Time 7 Opacity
Number [Start End Sun Average |Number [Start End Sum Average
1 14:00 14:006 ] N 21
2 14:06 14:12 H N 22
3 14:12 14:18 B N 23
4 14:18 14: 24 Rt N 24
i 5 14:24 | 14:300 X N 25
6 14:30 14:3% n N 26
7 14:36 14:42 N N 27 ' : .
8 14:42 14:48 ol N 23
g - 14:48 14:54% N N 29
| 10. 14:54 15:00 N - N 30
11 31 - ,
12 : ‘32 : . .gﬁ"
i 13 - 33 | £
14 ‘ 34 ‘
15 35
Ii 16 36
17 37
18 . , 38
19 39
20 : 40
l etch Showing How Opacity Varied W:Lth Time:

' Opacity 3
N C ORI

1me,hhours




I o TABLE III-17
UL Lo .l Loio . SUMMARYOF VISIBLE EMISSIONS
Ll . International Minerals and Chemicals Corporatlon
Spruce Pine, North Carolina
E'Eate: A 9/29/76 Type of Plant: IMC Feldspar
'BEype of Discharge: Fugitive Dust Location of Discharge: Entire Roof
Height of Point of Discharge:l00-125"' Description of Sky: Cloudy
J7ind Direction: NE Wind Velocity: - 0-5 mi/hrx
? olor of Plume: White-grey Detached Plume: N/A
Observer No.: < Duration of Observation: 26 mins.
istance from Observer to Discharge Point: " approx. 300°
IEirection of Observer from Discharge Point: E. of discharge point
eight of Observation Point: Eye-level with discharge pt.
Description of Background: Hillside with trees

S UMMARY ¢ r A VEZRAGE OPACITY
‘Set Time l ijc1ty Set. Time Opacity
Number[Start End Sum lAverage'Number Start End Sum Average
1 '11:00 {11:05 | 239 9.6 21
2 11:06 |[11:11 2053 3.5 22
3 11:12 J11:17 208 8.3 23
4 11:18 {11:23 2053 8.5 24
5 11:24 §11:29 183 7.7 25
6 11:30 j11:35 176 7.1 26
7 11:36 [11:41 179 7.1 27 ‘ B
8 11:42 {11:47 1385 7.7 238
9 11:48 |11:53 132 6.3 29
10 11:54 ]11:57 132 8.1 30
- 31
12 32 . . 1_":-"
B 3 33 - : e
14 34 ' '
15 35
Ii 16 36
- 17 37
18 38
19 39
20 40
|

|

'lsketch Showing How Opacity Varied With Time:

fOpaéity - ‘\“\..~,A\
') S
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from five to 15 percent opacity was observed emanating from the
building roof. The six-minute average opacities for the roof

rgnged from 6.3 to 9.6 percent,

.Opacity measurements taken for the baéhouse outlet stack
were siﬁultaneous with the three, two-hour particulate tests
takén at the baghouse outlet. The absence of visible emissions

at this site correlates well with the low measured emission

rates,

Particle Size Sampling Results

Tables IV-1 and IV-2 present the results of the combination
of microsieve analysis and electronic particle counting for the
particle size samples taken at the North and South Baghouse In-
lets, respectively., Figures 3 and 4 present graphical represen-

tations of these two distributions, Figure 3 indicates that ap-

proximately 73 percent of the particulate weight was attributable

to particles greater than 10 microns in diameter at the North In-

let, while Figure 4 shows that at the South Inlet, approximately
-

=

63 percent of the particles (by weight) was greater than 10

microns in diameter,




TABLE IV-1

 PARTICLE SIZE DISTRIBUTION
NO. 2 MILL BAGHOUSE NORTH INLET

fnternational Minerals and Chemicals Coxrporation
Spruce Pine, North Carolina
September 27-29, 1976

T et
L

|' f
Characteristic Size Distribution
; Diaxgiter Weight by Weight
n Particles (gm) Cumulative
. Percent
- (microns) Percent
' >45 11.400 34,2 100.0
30 - 45 4,175 12.5 65.8
l 20 - 30 3.345 10.0 53.3
n 10 - 20 7.834 23.5 43.3
8§.0-10 0.147 0.4 19.8
6.3 -8.0 0.405 1.2 19.4
l 5.0-6.3 0.710 2.1 18.2
- 4.0 - 5.6 0.666 2.0 16,1
' 3.2 -4.0 0.841 2.5 14.1
i 2.5 -3.2 1.028 3.1 11.6 .
: 2.0-2.5 0.902 2.7 8.5 T
1.6 - 2.9 0.621 1.9 5.8
i 1.3 -1.% 0.3549 1.1 3.9
l : 1.0-1.2 0.401 1.2 2.8
0.5-1.0 0.396 1.2 1.6
<0.3 0,119 0.4 0.4 T
*®
TOTAL _ 33,339 100.90 T e

S R - ..

H




TABLE IV-2

PARTICLE SIZE DISTRIBUTION
NO. 2 MILL BAGHOUSE SOUTH INLET

‘International Minerals and Chemicals Cdrporation
Spruce Pine, North Carolina :
September 27-29, 1976

S 5 i

Characteristic Size Distribution
ll Dia:iter Weight by Weight
Particles (gm) Cumulative
. ) Percent
l (microns) : Percent
>45 0.366 25,7 100.0
, 30 - 45 0,271 19.1 74.3
w 20 - 30 0.233 16 . 4 55,2
' 10 - 20 0.141 9,9 38.8
5.0 - 10 0.094 6.6 28.9
W' 4.0 - 5.0 0.006 0.4 22,3
3.2 - 4.0 0.016. 1.1 21.9
2.5-3.2 0.030 2.1 20,8
2,0 -2.5 0.040 2.8 18.7
' 1.6 - 2.0 0.044 3.1 15.9 .
1.3-1.5% 0.036 2.5 12.8 . |y oo
| 1.0-1.3 0.034 2.4 10.3
I 0.5-1.0 0.073 5.1 7.9
<0.5 0.039 2.8 2.8
i ‘ o
TOTAL 1.423 - 100.0 —_— o

§

el T M A

Clayton Environmental Consultants)’
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- I1II. ©PROCESS DESCRIPTION AND OPERATION

{To be supplied by EPA)
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IV, LOCATION OF SAMPLING POINTS

Figure 5 depicts the positions of the ports used to sample

the baghouse vertical outlet stack and the two horizontal inlet

ducts, Each inlet and outlet duct is of cylindrical construction

and thus each was sampled from two ports separated by 950 degrees;

‘as required by EPA Method 1.

Figure 6 is a diagram of the sampling points used in sampling

the 19-inch diameter vertical baghouse outlet duct. The duct was

divided into equal annular areas and 24 points were sampled.

Figures 7 and 8 depict the sampling points on the north and

south inlets, respectively. Again, each duct was divided into

equal annular areas and a total of 24 points was sampled at each

locaticen.

'
4
o

2,




FIGURE > - 32 -

SCHE%ATIC DIAGRAM OF BAGHOUSE INLET AND OUTLET DUCTS
oL . e NO. 2 MILL BAGHOUSE

International Minerals and Chemicals Corporation
Spruce Pine, North Carolina
September 27-29, 1976
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FIGURE 6

e ) SCHEMATIC .DIAGRAM :OF SAMPLING POINT LOGATIONS. - B ‘
NO. 2 MILL BAGHOUSE OUTLET : )
International Minerals and Chemicals Corporation
Spruce Pine, North Carolina
September 27-29, 1976

-“r
'

Distance

Position (Inches)

[
(o]
W
[0 2]

=~
w
»

L
o

_—
wn
i~
4
(9, ]

]
(=)}
(o))
3
W

7 12.27
l' 8 16,25 | .
‘ 9 15.6% ) :ﬁ
l_\ 10 16.76
' 11 17.73
| 12 18.62

Ducf Diameter: 19"

bt

AR W NN

T !.-'o;'
'
f

M T

nmental

s

on Enviro

“Inc.




- 34 -
FIGURE 7

%, .SCHEMATIC DIAGRAM.OF SAMPLING POINT LOCATIONS -
NO. 2 MILL BAGHOUSE NORTH INLET ' '

International Minerals and Chemicals Corporation
Spruce Pine, North Carolina
September 27~29, 1976
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FIGURE 8

UQr CAN'SCHEMATIC. DIAGRAM OF SAMPLING POINT LOCATIONS : ST AR
NO. 2 MILL BAGHOUSE SOUTH INLET -

.
g

International Minerals and Chemicals Corporation
Spruce Pine, North Carolina !
September 27-29, 1976
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V. SAMPLING AND ANALYTICAL PROCEDURES

All samples obtained at the bagheuse outlet duck followed
the procedures outlined in EPA draft Method 17 (see Appendix B).

In this instance, a 47-millimeter Gelman fiiter holder was employed
for in-stack filtration, as shown in Figure 9.

The inlet test procedure was a modification of EPA Method 17.
The in-stack filter holder was replaced by a section of teflon
probe leading from the sampling nozzle out of the stack to a
110;millimeter stainless steel filter holder, as shown in Figure
10. Field data sheets for all particulate sampling are presented
in Appendix C.

Particle size sampling at both inlet ducts employed an alundum
thimble connected to the nozzle by a 12-inch section of stainless
steel probe folleowed by a 47-millimeter type SGA filter contained
in a stainless scteel Gelman filter holder. This sampling trﬁinfis
shown in Figure 11. Only the contents of the thimble were retgined
for laboratory analysis by microsieving at the Clayton Ennironmenpal

i
Consultants Iaboraeory. The portion of the microsieve analy@g—found'
to be less than five microns was sent to Battelle Columbue‘Laboratories
for further particle size determination by electronic particle coun-
ter methods. 'Field data sheets for all particle size sampling are
presented in Appendix D.

All opacity data were obtalned accordlng to EPA Method 9. Field

data sheets for all v1sib1e emissions observatlons are included in

: Appendlx E.

Appendlx F contalns the sampllng summary sheets. prpendices

.- G and H present the partlculate welght data and the callbratlon data

'Appendlx 1 presents example calculatlons
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APPENDIX A
PROJECT PARTICIPANTS

Clayton Environmental Consultants', Inc.

Victor W. Hanson Project Leader
) Harold P. Flood _ _F.ield Team Samplerx, Data Processing
I Gerald E. Hawkins Field Team Sampler. _
l ' Thomas R. Julién Field Team Sampler
Richard G. Keller _F_ield Team Sampler
. Helene M. Hysko Data Processing
| Janet L. Vecchio | Data Prc;essing
.I David L. Holmberg Assistant Laboratory Director
' Mary L. Fegan laboratory Technician
James M. McClain ' Chemist
' John E. Mutchler, P.E. Contract Manager

. U.S. Environmental Protection Agency v
. Robert Martin Project Officer

Jim Eddinger Process Engineer .
- . . L . ) - "’
' ‘ John Brown o Visible Emissions Observer #
. Dennis Holzschuh Visible Emissions Observer
ll _
" International Minerals and Chemicals Corporation

"Jeff Van Jnke ' ‘Environmenta-l Engineer




APPENDIX B

EPA DRAFT METHOD 17
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: sanp]e at stack tenperature.

METHOD 17. L
FROM STETIOMARY S

PARTICULATE £
-STACK FILlF%TlE

»-4
tn ‘i]
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o n
m
-{ =
i
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Introducticn

Paru1cu1ate matter 1s not an absolute quantity; ra;her it
is a var1a01e which is a function 0 wemperature and pressure,
For this reason, particulate matter en1ss1on FEQL]at-OHS and/or
assoc1ated test methods must define or ta?e cognizance of the
temperature and pressure at which particulate matter is to be
measured. If température is not dnfined"and if the effect of

tempera+ure upon the quantity of particulate in an effluent gas

- is unknown, then the partucu]aue emission regulation may b°

variable. The range of pressures which exist from source to source
is of neg].g1b1e importance.

In Mﬂthod 5, 250°F is esuab115hed as a nom1na1 reference tena

perauure. Thus, where Method 5 is specified in an app11cable sub-

part of the standards, particulate matter is defined u1th respect

fto temperature. In order to Fa1n;a1n this 1nd1cated tEﬂperature ﬂf
Vethod 5 1nc1udes a haated alass samp]e probe and a heated f]]ter |
holder. This equ1pment is cumbersome and requires care in its
operation, Therefore, 'wheres particulate matter concentratioﬂs

(over the norma] range of Lerparauure assoc1atcd w1th a Spec Tied

- source ca;egory) are knoun to te 1ndenendent of tewperauura it is.

des1rable to e11m1nate tne uTass probe and h at1ng sxstems, and
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This method descrites an in-siack sampling system and samp-

.

1ing procedures fer use in such ceses. It is intenced to be used

only when specified by an applicable subpart of the standards,

and only within the applicable temperature limits (if _speciﬁed),

E.  or when otherwise approved by the Administrator.

rd

-

1. Principle and applicability.

1.1 Principle. Particulate matter is withdrawn isokinetically:

from the source and coﬂec.,ed on glass fiber filter ma1mamnd at

stack tenperau.ure. The particulate mass is determned gravxrwtm-

e — e

1.2 Apph’cabih‘ty. This method applies to the determination
of particulate emissions from stati’onary sources for determining

l - cally after' removal of uncembined water.
l c‘ompﬁance with new source performance standards, only whan spe-

PR P —— ————

c1f1ca'l1y prowded for in an appliceble subpnrt ot the standards.
l This methc\fi is not applicable to stacks which are saturated withe ’
l vater vapor. 1In addition, this method _shall not be used as \-:r'itte'h:}ﬁ
_ Y if the pro.;ected cross__sp_cﬁmna] area of the prob "vtensmn filter |
" _' "ho'lder- assembly (whnn inserted ha'lTway inte the ";acr\) covers r*é?'e -...';:an _-.
i
i

3% of '_the stack cro:.s sectwna] area (see Soc.wn 4.1. 2)

2. Apparatus.

2.1 Sampling train. A schematic of the sampiing train used

_ E in t'n 15 method is shown in Figure 17-1. Construction details for

. o ‘-'man_y, but not all, of the train con*ponents are qwen in APTD-0581;

o
2 m;"-a;"

. | :.:5 | for changes from the APTD 0521 docur:ent and for aHowable rod1f1ca-h.

TR E3 TANT
R

‘)
O F.\"

= twns to F1gure 17- 1, consu“it mth thn Admmstrator. o

N . - - - . . - EREY . 1B LT e
'




users should read the APTD-C576 document and adopt the operat-
ing and'maﬁntenance procedures outlined in it, unless otherwise

, P L
speciftied herein, | -l

. (1D} nozzles in increments of 0.16 cm (1716 in.}. FEach nozzle -

,.',if.a gasket is used,'it shall be made of silicone fubber;'tef]on,

The operating and meintenance prccedures for many of the
sampling train components are described in APTD-0576. Since

correct usage is important in cbtaining valid results, all

2.1.1 Probe nozzTe--Staih]ess steel (316) with_sharp,
tapered leading edge. The angle of taper shall be < 30° and
the taper shall be on the 6utside tb preserve a cohstant internal
diameter. The prbbe‘nozz1e shall be of the button-hook or e]boﬁ
design,'un1ess otherwise approvéd by the Administrator. Tha
nozzle shall be constructed from seamless stainless steel tubing.
Other configurations and construction material rnay bé used subject
to approval from the Administrator.

A range of sizes suitable for isokinetic sampling shouidéﬁéfi

available, e.g., 0.32 cm (1/8 in.) up to 1.27 cm (1/2 in.) (or

Ay

larger if higher volume sampling trains are uséd] inside diametgt ;r

-shall be ca1ibrated_a¢cording to the procedur¢§ oﬁt1ined in the

calibration section.

2.1.2 Filter Ho1der. The in;stack filter ho]det shall be

constructed of borosilicate or ouartz alass or stainless steel;
2

““"or stainless steel. Other holder and gasket materials may be used = .-

'"ﬂjﬁith épprovél from_{he‘ﬂdministrétqr, ‘The fi]fef ho1éér“sha11 5é$ff

r [
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designed ic provide a positive seal against leakage from the out-

[ %]

side or arocund the filter.

]l _ - 2.1.3 Probe Extension--fny suitabie rigid probe extension

; may be used aftﬂr th; filter holder. Flexible tubing may also
1
be used bet{een the probe extension and the condcnser.

'2.1.4 Ppitot tube—-Type S, or other device approved by the

Administrator, attached to probe extension to allow constant

monitoring of the stack gas velocity. Ths face openings-of the'

i

]

II pitot tube and the probe nozzle shall be adjacent and parallel
to each other, not necessarily in the same plane, during sampling.

II The free space between the nozzle and pitot tube {see Figure 17-1)
shall be at least 1.9 cm (0.75 in.}. The free space shall be setA

. based on a 1.3 cm (0.5 in.) ID nozzle. If the sampling-train is

designed for sampling at higher flow rates than that described in

APTD-0581, thus necessitating the use of largar sized nozzles, the -~

~ . o : . ol
tion, to minimize aerodynamic interactions between the pitot tubgy

II largest sized nozzle shall be used to set the free space. In addi-
“and filter ho]der; there shall be a distance of at least 3 inches
l between the center line of the pitot tube impact openings and the
leading edge of the filter holder (see Figure 17-1).
The pitot tube must meet the criteria specified in Method 2,

“and be ca]ibrated separateTy (i.e.,'aﬁart from its ssemb]y con—"'

'_figuratxon) accord1ng to the procadures ou»11n°d 1n that nethod

It{;‘  ) f;fl for the ca11brat1on of 1so1ated Type S p1t0t tubes. ** - ;1:£‘;fihfftA   L




: ex1t gases kept below 20° c (68° ) and determ1n1ng the wo1uht'3§1n.

‘:.capable of measuring temperauure to within 3° ¢ (o 4° F) dry qas neter

: wlth 27 accuracy, and reTated equ1pm°nt or equ1va1ent as requ1red to

2.1.5 D1Tferent1a1 pressure aauoe——Inc11ned mancreter

capab]e of measuring ve11c1ty head to within IOf ot the n1r1nuw

i
L

measured value or + 0.013 mm (0.0005 1in.), vh1ch°ver is greater.

Below a differentia? pressure of 1.3 rm (0.05 in.} water gauge,

!

m1cromanometers with sensitivities of 0.013 mm (0. 0005 in.)

4

should be used. However, micromanomaters are not eas11y adaptablie”

to field conditions and are not easy to use with pulsating flow.
Thus, méthods or other devices acceptable'to the Administrator may
be used when conditions warrant.

2.1.6 Condenser--Any system that coo]s'the saﬁﬁTe gas stream
(e.q., impingers connected in series, as. in Method 5) and a]iows
measurement of both the water condensed and the mo1sture Teaving
the condenser, each to within ] ml or 1 g. The moisture leaving the
condenser can be measured ejther by: (1) monitoring the tempe?é%u?é
and pressure at the exit of the condenser and using Dalton's law; 6?,
(2) pass1ng the samp1e gas stream through a 5111ca ue] trap with }E“,‘

Y

If means other Lhan sitica qe] are used to doterm1ne tho anounu

of moisture 1eav1ng the condenser, it is recommended that silica ge]

still be used between the coﬁdenser'system and pump to prevent

_5§Wy'g_.,

ma?sture condensation 1n th° pump and meterlng dev1ces.

2.1.7 reter1ng systen--Vacuun gauge, Teak-free pump, therﬁometers

ey




|1.' .
4
f

ij\‘Slllca ge] component

matntain an isokinetic sampling rato and *o cetermin
Sampling trains utilizing metering systoms desiqnod for higher fle:
rates than that described in APTD-0581 or APTD-0376 pay be used
provided that the specifications in section 2 of this WOLhOd ara
met. When the metering system is used in congunchon with a pwtot.
tube, the system shall enable checLs of “isokinetic rates.
2.1.8 Barameter--Mercury, aneroid, or other barometérs capa- "
ble of measur?ng gtmOSpheric pressure to‘within 2.5 mm Hg (0.} in,

Hg). In many cases, the barometric feading may be obtained from 3

nearpy weather bureau station, in which case the statioﬁ valua
{which is the absolute barometric pressure} shall be requasted and
an adjustment for elevation differences between the weather station
and sampling point shall be applied at a rate of minus 2.5 mm Hg

(0.1 in. Hg) per 30 m {100 ft) elevation inérease or vice versa: for -

elevation decrease. B

2.1.9 Gas density determination equfpnenu——Temperature and

P

pressure gaugas and gas analyzer as c'escrlhed in l'ethods 2 and'§ ’,- :

2. 1 10 Tempnrature end pressure gauqes--If Dalton's Taw is

used o mon1tor tempﬁraLure and pressure at con‘inser out]et The

temperauure cauge shall have an accuracy of 1° C {2° F}. ‘The

pressure gauge shall be capab1e oF measuring pressure to nithin

2.5 mm Hg (0.1 in. Hg) If s111ca qnl is used in Lhe condqnser

-system the terpﬂrature and pre;sure nust be neasurod before thn .

:‘I,"m‘lm;u

SO A LAy
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2.2 Sample recovery. .

2.2.1 Probe nozzle brush--lylon bristles with stainless steel

wire handle. The brush shall be preeerly sized and shapéd to brush

out the probe nozzle.

2.2.2 Glags vash bottjes——Two.

1
i

2.2.3 Glass sample storage containers~--Chemically resistant,

borosilicate glass bottles, for acetone washes, 500 ml or 1,000 ml.

Screw cap c]osurés‘sha]l be teflon rubber-backed Tiners or.of such

construction so.as to ba leak free and ﬁrevent chemical attack
from the acetone. {Harrow mouth glass bottles have been found to

be less prone to leakage.) Other types of containers must be ap-

proved by the Administrator.
2.2.4 Petri dishes~-For filter samples; glass or polyethylene,
unless otnﬂru1se specified by the Aaﬂ1n1strauor.

2.2.5 Graduated cylinder and/or balanfe—-To measure condensed .

ool

vater to within 1 ml or 1 g Graduaued cylinders shall have sub-

d1v1s1ons no greater than 2 ml. Most Tabora;ory balances are capa-

' ‘b]e of weighing to the nearest O. 5 g or less. Any of these ba]aggns

e

are su1tab1e for use here and in sect1on 2.3.4. f' -

2.2.6 P]aSL1C storage conta1n°rs~-A1r tight conta1ners to

store silica gel. )

2.2. 7 Funnel and rubber pol 1ceman--To aid in transfer of'

s111ca ge] to conta1ner, not neCﬂssary if 5111ca gel is wexghed in .

R SR
13

IR "'tha field.

2 3 Ana1ys1s.,

-"
W




b
r

B .

2.3.1 G]oss weighing dishes.

2.3;2 Desiccator.

2.3.3 Analytical balance--To measure to within 0.1 mg.

2;3.4 a]ance—~To measure to within 0.5 g

2.3.5 Beakers~—250 ml. )

2.3.6 Hygremeter--To measure the‘reiatiye hunidity of the

laboratory environment. |
| 2,3.7 Temperature gauge--To measure the temperature. of tho

Taboratory environment. |
3. Reagents

3.1 Sampling.

-~

3.1.1 Filters--The in-stack filters shall be glass mats or

thimble fiber filters, without orgaoic_binoors,_and_shoji‘exhjbit

at least 99.95% efficienty (< 0.05% penetration) on 0.3 micron
dioctyl phthalate smoke partioles. The filter efficiency tests

shall be conducted in accordance with ASTM standard method D 2986

Test data from the supp]ier's quality control program is suf 1c1ent

for wis purpose.

3.1.2 Silica gel——Ind1cau1ng type, 6- 15 mesh If previously

used, dry at 175° € (350° F) for 2 hours. New silica gel may be
used as received. ' ]
3. 1.3 Crushed ice.

3.1.4 Stopcock orease--Acetone 1nsoTubTe heat sLable silic

. grease. This is not necessary i screw-on connectors u1th ter]on _f"

. sleeves, or similar, are used. ' -g*"* B
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T

. be run prior to field use and only acetone with low blank values "i;

e{éiners to the nearest 0.5 g. Record the total w 1ght both 5111ca

gel and container, on each container. Larger port1ons of 5111ca

 tive, the silica ge1 may be weighed directly in its 1mpingef or

-

3.2 Sample recovery.

3.2.1 Fcetone--Rezgent grade, < 0.001% resicue, in glass
bott]gs. Acetone Trom metal containcrs generzlly has a high residue
blank and shou]a not be used. Sorctimes, suppliers transfer aﬁetOne
to glass bott]es'frém metal containers. Thus, acetons blanks shall -

s

(< 0.001%) shall be used.

3.3 Analysis.. ' ~ L : :

3.3.1 Acetone--Same as 3.2.1.

3.3.2 Desiccant--Anhydrous calcium sulfate, indicaf%ng itype.
4, Procedure ) | o

4.1 Sampling. The sampling shall be.conducted by Eompetent-
personnel experienced with this test proceduré.

4.1.17 Pretest preparation. A]Tlthe components shall be main—'
tained and calibrated accord{ng to tne procecure described in 2
ARPTD-0576, unless otherwise specified herein.

Weigh approximately 200-300 g of silica ge1 1n air t1ahu con»‘;y

-
-,s.

gel. way be used, but care should be taken during sampling that the

gel is not entrained and carried out of its holder. As an alterna-

samp11ng holder JUSt prior to train assemb]y.

Check fl]ters v1sua1]y against Tight for. 1rregu1ar1t1es and

' flavs or p1nh01e_]eaks. Label f11ters of proper s1ze on the bacP

Ty

. side near the edge using numbering‘machine ink. “As_an a]tern§t1ve,

T TRt

W

L
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4

label the shigping contairers (glass or plastic petri dfshes)

ﬂ_"i‘
L

and keep the fiiters in these containers at all times except

TR T A Y Pl ¥ Al Ao g S

during sampling and weighing.

-
&

Desiccate the filters at 20 + 5.6° C (68 + 10° F) and ambient

pressure for at least 24 hours and weigh at 6 or more hour inter-

vals to a constant weight, i.e., £ 0.5 mg change from previous

weiching, and record results to the nsarest 0.1 mg. During each

‘weighing the filter must not be exposed to the laboratory atmos-

phere for a period greater than 2 minutes and a relative humidity
above 50%.

4.1.2 PreTiminary determinations. Select the sampling site
and the minimum number of sempling points according to Method 1 or
as specifiéd by the Administrator. Maie a projected area mode] of
the probe extension-filter holder assembly, with the pitot tube

impact openings positioned along the centerline of the stack, as’

shown in Figure 17-2. If the estimated cross-section blockage,

calculated as shown in Figure 17-2, exceeds 3 percent of the duct

. iy
‘tross sectional area, then either one of the following shall be %+

done: (1) a suitable out-stack filtration method can be used

==

instead of in-stack filtration; or (2) a special in-stack aséembly,

~designed to minimize blockage effects, can be used. For détai1s. f”
concerning the latter approach, consult with the Administrator. %;
Determine the stack pressure, temperature, and the range of g

.
o
by

velbcity heads using Method 2; determine the moisture content using

P e T
S I et

Approximation Method 4 or its alternatives for the purpose of haking :
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isokinetic sampling rate calculations. Estimziss may be uses-

e

Howaver, final resa]ts will be based on actua1 neasur ts da

dur1n3 tnc test.

Se]ect a nozzle size based on the range of velocity heads such

that it is not necessary to change the nozzle size in order to main- .

tain isokinetic sampling rates. During the run, do not change the
< g

nozzle size. Ensure that the differential pressure gauge is capahle

of measuring the minimum velocity head value to within 1 %, or as
specified by the Administrator.
Select a probe extension iength such that all traverse points

can be sampled. Consider sampling from opposite sides for large

"stacks to reduce the length of probas.

Select a total sampling time greater than or egqual to the
minimum total samp?ing tima specitied in the test procedures for

the spec industry such that the sampling time per point is rot

less than 2 min. (or some greater time interval if spacified by the

,i Administrator) and the sanp]e volume taken will exceed the required .

ﬂ” ‘
m1n1WJm total gas sample volume specified in the test procedures for

the specific industry. The latter is based on an approximate average
sampling rate. Note also that the mininum total sample volume is
corrected to standard conditions.

It is recowmended that ha]‘-1nteqra] or 1nLegra1 numbars of

mznutes be samp]ed at each point in order to av01d t1weneep1nq errors.

In some c1rcunstances, e.g., batch c;c1es, it nay be necessary'

!'to samp]e for shorter times at the traverse po1nts and to obta1n  -§
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smaller gas sample volumes. 1In these cases, the Administrator's
| ol 0 .
i' approval must first be cbtained.

4.1.3 Preparation of collection train. During preparation and

assembly of the sampling train, keep all openings where contamina-

tion can occur covered until just prior to assembly or until sampling

-

is about to begin.

IT impingers are used to condense stack gas moisture, prepare

them as follows: place 100 ml of water in each of the first two

impingers; leave the third impinger empty; and- transfer approximately

200-300 g or mbre, if necéssahy, of preweighed silica gel from fts

contaiﬁer to the fourth impinger; alternatively, if a balance is
available in the field, the silica gel can be:weighéd out in a tared
'impinger, and its weight gain determined in the field. Place the
silicé gel container in a cTean place for Tater.use in the sample

recovery. If some means other than impingers is used to condense® 7

moisture, prepare the condenser {and, if appropriate, silica gel for

condenser outlet) for use.

SR
"

Using a tweezer or clean disposable surgical gloves, place gﬁk

[

labeled (identified) and weighed filter in the filter holder. Be

sure that the filter is properly centered and the gasket properly

placed so as not to allow the sample gas stream to circumvent the

filter. Check filter for tears after_assemb1y is completed. Mark

T i

the probe extension with heat resiétant‘tape or by some other method

 t0 denote the propér‘distance into the stack or duct for each sampling ..

- _point. -

=L ! - 5




Uniess othzyaice specifisd by Lhe hum.wlerauor ettach a

temperature senscer te the probo extension so inat the sensor

3
v
s
i
&
g

extends Leyond the Teoding edge of the proke extension and does

|

not toeuch any metal. The sensor should be positionad at Teast

1.9 cm (0.75 in.) from both the pitot tube ard probe nozzle to

“avoid interference with the gas flow (see Figure 17-1).

Assemble the train as in Figure 17-1, using (if applicable)

a very lignt coat of silicone grease on all ground glass. joints and

greasing only the outer porticn (see APTD-0576) to avoid possibility

- aEa .

of contamination by the silicone grease. Place crﬁshed ice around
the impingers (if applicable).
4.,1.4 Leak check procedure--After the sampling train has been

assembled, a leak check of the filter holder shall be conducted as

g —’

follows: Plug the inlet to the praoba nozzle w1tn a material that

~
}

will be zble to withstand the stack temperature; a?ternatively,~the=f

probe nozzle can be removed and the inlet to the filter holder

plugged. Insert the holder into the stack and vait apprdximate1y

oY
or

. ° . ,5‘-:-3;— b
5 minutes {or longer, if necessary) to allow the system to come &%

“equilibrium with the temperature of the stack gas stream. Turn on

the pump and‘draw a2 vacuum of at least 380 mm Hg (15 in. Hg). De-

termine the leakage rate, if any. A leakage rate in excess of 4%
of the average sampling rate or 0.0C057 m3/min.'(0.02 cfm), which-
ever is Tess, 1s unacceptab1e.

The fo]]o ring leak check 1nstruct1ons for the sanp11ng tra1n

'doscrlbnd in APTD-0576 and APTD 0“81 may be he]pru] .Start the pump




|
lJ

with by-pass valve fully opan and coarse adjust valve completely

closed. Partially cpen the coarse adjust valve and slowly clese
tﬁe by-pass valve until 380 rm Hg (15 in. Hg) vacuum is reached.
Do not reverse direction of by-pass valve. If 380 mm Hj (15 ih.
Hg) 1is exceeded, either leak check at thi; higher vacuum or end
the leak chack as shown below and start over.

When the leak check is completed, firstrs1ow1y rémove the plug
from the inlet to the probe nozzle and imrmediately turn off the
vacuum pump. This prevents the water in the ﬁondenser from being
forced backward and keeps silica gel from being entrained bachward.

Leak checks shall be conducted és described whenever the train
is disengaged, e.g., for silica gel or filter éﬁanges during the
test, prior to each test run, and at the completion of each test

run. If leaks are found to be in excess of the acceptable fate, the

test will be considered invalid. To reduce lost time due to leakage

occurrences, it is recommended'that Teak checks be concucted between
port changes at the h1ghest vacuum read1ng aravn durlrg that samp]

&

,travarse. |

4,1.5 Particulate train operation-FDurfng the sempling run,.
maintain the isokinetic sampling rate to within 1 A (unfess otherwise
specified by the Bdministrator) of ‘true isokinetic.' .

For each run, record the data required on the exanple daua

'_shent shovn in Figure 17- 3 " Be sure to record Lhe 1n1t1a1 dry gas
‘meter reading. Pecord the dry gas meuer read1ngs at the beg1rn1na

..and end of each samp11ng time 1ncrement, vhen changes in flow rates

{ 3 2 ¥ )
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are made, and when sampling is haited. Take other data point

‘readings at least once at each sample point during each time

increment and additional readings wﬁen significant changes (20%
variaticn in velocity head readings) hecessitate additioné]
adjustments in flow rate. Level and zero the menometer.

Clean the portholes prior te the test run to minimize the
chance of saﬁp]ing fhe deposited material. To begin sampling,
remove the nozzle cap and verify that the pitot tube and probe
extension are properly positioned. Position the nozzle at the
first traverse point with fhe tip pointing directly into the gas
stream. Immediately start the pump and adjust the flow to isckinetic
conditions. MNomographs, which aid in the rapid adjustment of the
isckinetic sampling rate withouf excessive comoutafions, are availa-
ble for use whenever the Type S pitet tube coefr1c1e1t 15 .85 £ 0. 02,
and the stack gas equivalent dens1uy (molecular weight) is 29 f‘@.
APTD-0576 details the brdcedure for using these nomographs. ff Cp
and hd are outside the above stated ranges, dg nol 3e the nom ograph
un]ess appropr1ate steps (see Reference 7.7) are taken to compens:te
for the deviations. |

When the sfack is under significant negative-pressure (height
of impinger stem), take care to close the coarse adjust valve before

inserting the probe into the stack. If necessary, the pump may bn

:turned on with the coarse adaust valve closed.

Hhen the probe is in position, block off the open1ngs around the

. probe and portho]e to prevent unrepresentatave dilution of the gas'

stream.
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Traverse the staclk cross scciion, as recuired by Method 1 or
as specified by the Administrator, being careful not to bump the

robe nozzle into the stack walls when sampling near the walls or .
p _ v

© when removing or inserting the probe extensicn through the port-

holes, to minimize chance of exiracting dePcsited material.

During the test run, take appkopriate steps (e.0., adding crushed
ice to the impinger ice bath) to maintain a temperature of less than
20° C (68° F) at the .condenser outlet; this will prevent excessive
moisture losses. Also, periodically check the Tevel and zero of the
manometer. |

If the pressure drop across the filter becomes too high, méking

isokinetic sampling difficult to maintain, the filter may be replaced

- in the midst of a sample run. It is recommﬁnded-that anothar com-

o b]ete filter holder-nozzle assem b]y be used rather thar atmeptiﬂg

to chanée the filter itself. After the new filter holder- -nozzlé ™

assembly is installed, conduct a Teak check. The particulate weighf

shall 1nc1udﬂ the surwat1on of all f11uer assembly catches. -
A single train shall be used for the entire sanp]e run, excepg
for filter and silica gel changes.  However, if aporoved by the
Administrator, two or more trains may be used for a single test run
then there are two or more ducts or sampling ports. The resp]ts shall

bé the total of a11 samp11ng tra1n catches.

At the end of the samp1e run, turn off the pump, remove the

o probe extension- f11ter ho]der nozz]e assemb]y from the stack and

“record the flnal dry gas noter readlng Perform a teak check at a, .

o

.

ehi i “nld’[*wmmml
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ﬂtha filter holder—probe nozzle assembly fron the probe exuens1on,

vacuum equal to or greater then the maxirum resched during samp-

L

1ing. Calculate percent isckiretic (see calculation section) to

-.determine vhether another test run should be made. If there is

did f1cu]ty in maintaining isokinetic rates due to source conditions,

consult with the Administrator for possible variance on the iso-
kinetic rates. .

4.2 Sample recovery. Proper cleanup procedure begins as
socn as the probe extensicn-filter holder-nozzle assembly is
removed from the stack at the end of the sampling period. Allow
the assembly to cool. |

then the assembly can be safely handled, wipe off 51] éxternaT
particulate matter near the tip of the probe nozzle and place a
cap over it to prevént losing of gaining particulate matter. Do
not cap off the probe tip tightly while.the sampling train is
ceoling down as this would créate a vacuum in the filter ho]deF}ﬂEnﬁ'&

force condenser vater backward.

: Before moving the sample train to the cleanup site, disconne g; -~

%

Z.

cap the open inlet of the probe extension. Be careful not to lose
any condensate, if present. Remove the unb1l1ca| cord from the
condenser outlet and cap the outlet. If a flexible line is used
between the f1rst impinger or condenser and the prcbe exL°n51on,

dlsconnect the 11ne at the probe extnrs1on and let any condensed

f vater or liquid drain }nto the 1mp1ngers_or condenser.‘ After

'wipingloff the silicone gfeése (if épp1icab1e) éap off the ébndénser

QI.
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particulate matter and/or filter which adheres to the filter holger "

inlet. Ground glass storrors, rlastic caps
ever are appropriaie) may bs used to clo

Transfer botn the filter holder-probe rozzle ard cond

denser
assemblies to the cleanup area. This area should bz clean and
protected frem the wind so that the chances of contaminatinag or -

r

losing the sample will be minimized.
Save a porticn of the aceteone used for cleznup as a blank.

Place about ZOQ ml of this acetone taken directly from the wash

bottle heing used in a glass sample container labeled “acetone blank."

Inspect the tra.n prior to and during disassembly and note any

abnormal conditions. Treat the samples as follows:

Containar No. 1. Carefully remove the filter from the filter
holder ard place in its identified petri dish contairer. Use a pair

of tweezers and/or clean disposable surgical gleves to handle the

 Filter. I it is necesséry to fold tke Tilter, do so such that the

L

particulate cake is inside the fold. Quantitatively remove any

gasket by Carefu?]y using a dry ny?on bristle brush and/qr 2 sharp-

'edged blade and nlace into this container. Sea] the containor}

Container Mco. 2. Tabina care to see thut dust on tha 0ULS1d3

of the probe nozzle or gther exterior surfaces doos not get into the

sarp]e, nuantltat1ve1y recover naru1cu]ate ratter or any condensate

~from the probe nozz]e f1tt1nq, and front half of the f11ter ho]der
by washmnc these componenus with aceto e and p]ac1nq the wash 1nto
1‘§ n]ass contalne" in the followan manner; note thau d1st1]1ed water

:jriy bﬂ used 1nstead of acetone whpn approved by the Adn1n1strauor

T LT
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or shall be used when specified by the Fdministrator; in these
Y

cases, save a water blark and follow Administrator's directiors

153

on angly

L5

Carefully remove the probe nozzle and clean the inside surface
by finsing with acetone from a wash_bott1e and brushing with a nylen

bristie brush. Brush until acetone rinse skous no visible part1c]es,

after vhich make a final rinse of the inside surface Hiuh acetone

Brush and rinse with acetone the inside parts of the fitting

a

in a similar way until ne visible particles remain. A funnel may
be used to aid in transferring Tiauid washes to the container.  Rinse

the brush with acetcne and quantitatively collect these washings in

E .

the sample container. Between sampling runs, keep brushes clean

and protected from contamination.
p

After ensuring that all joints are wiped clean of silicone

o

grease (if. appYicable), clean the inside of the front half of the . -

EIRY

filter holder by rubbing the surfaces with a nylon bristle brush

2 -

and rinsing with acetona. Rinse each surface three times or moge-

T needed to remove visible pérticu]ate. Hake a fina],rinsé of the_

"brush and filter holder. After all acetone washings'and particuiate
matter are collected in the sample coentainer, tighten the 1id on
the sample contafner so that acetone will not leak out when it is

shipped to the laboratory. Fark the height of the fluid 1eve1 to

~determine whether or not Ieakugo occurred during transport. Labe]

. container to c]early 1dent1.y its contents.'

Conta1ner Mo. 3. MNote co]or of 1nd1cat1ng s1]1ca gel ta deter~

m1ne 1f 1t has been corpietely spent and maLp a notat1on of 1ts

-—
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~shown in Figure 17-4. Handle each samblg container as follows: e

“condition. Transfer the silica cel back to its criginegd ccntainsr

and seal. A funnel an make it ecesier to pour the silica ge?‘
without spilling, and a rutber policeman may be used as an aid

in rémovinﬂ the silica gel. It is not necessany to remove the

small ag cunt of dust particles that may adhere to the walls and

are difficult to remove. Since the gain 4n weight is to be wsed
for moisture calculations, do not use any water or other 1iquias_-L;
to transfer the silica gel. If a balance is available in the field,
follow the procedure under "Analysis.” |

' Condenser water. Treat the condenser or impingar water as

follows: make a'notation of any color or film in tha 1liquid catch.
Heasuré the condensate to within + 1 ml by using a graduzted cylinder
or, if avai1ab1e to within + 0.5 ¢ by using a bniarce. Record the
condensate volume or wewghb. This information is reguired to cal-
culate the moisture content of the effluent cas. Piscard the
Tiquid after measuring and recording the vo]ur= or weight.

4.3 Analysis. Record the data required on the example sheet

TR

Container ¥o. 1. Leave in shipping container or transfer the
filter and any loose particulate from the samﬁ?e container to a
tared glass weighing diéh and desiccate for 24 hours in a desiccator
containing anhydrous caTéium sulfate. U81Gh to 2 constant weight

and report the results to the nearest 0.1 mg. For purpcses of this

section 4.3, the term "constant weight" means a difference of no

" more than 0.5 mg or % of tOu&] velght less tare we:qht, hh]Chnver'

is greater between two consecut1ve vewgh1ngs h1tn no 1ess than 6

"mﬂm-\}n‘)n\\!ﬂmﬂ-‘

j
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W_ K Plaat_______ . ) . e
&' _ . " Date ) : : "
' ‘Run Mo. o )
{' R '
'I Relative Humidivy
) -Amaunt liguid lest during transport
‘l Acstone biank velume, ml
| BAcetone wash volume, ml
. : .
1' Acetone bliznk concentration, me/mg {eguatisn 5-4) . _
. Acetene wesh blank, mg (eguation 5-5) : . - T
l e __ _ -
R B "WEIGHT OF PARTICULATE COLLECTED, ' S e
) CONTAIINER mg ’
- NUNMBER . ,
l : FINAL WEIGHT TARE WEIGHT WEIGHT GAIN .
. 1 ;
I z
' TOTAL
- . Less acetone blank -
I\ Vieight of particulate matter :
. VOLUMNE OF LIQUID .
: WATER COLLECTED
. C vz > e . . -
'\. (e SILICA GEL e e
K VOLUZE, WEIGHT, SR
i ml. ” g Aﬁﬁ. &
.- ' FINAL '
\ INITIAL
l' LIQUID COLLECTED
) sy o
. TOTAL VOLUME COLLECTED g” mi ) :;:
Ny CONVERT WEIGHT OF WATER TO VOLULIE BY DIVIDING TOTAL ViZIGHT o . E
e " INCREASE BY DENSITY OF WATER {1g/ml).. ‘ - % :
o : ‘ INCREASE, g o 2
l . TCREASE. 9 . voLunEe WATER, mi
'. Y : =
g - Figure 3 Analytical data. -

/
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be reshaped sharpened and reca11brated befare use. '

hours of desiccation time betwcen 'eigh1r gs end no imofe than 2

minutes exposure to the laboratory atmosphere (must ke less than
50% relative humidity) during weiching.

Container Mo. 2. Hote Jevel of liaguid in container and

confirm on aha1}sie sheet whether or not lealkage occurred during
transpert. leasure the liquid in th]S container either volume- ---
trically to+ 1 ml or gravimetrica]]ylto + 0.5 q. -Traﬁsfee the -
contents to a tared 250 ml beaker, and evaporate to éryness at ambient
temperature and pressure. Desiccate for 24 hours and weigh to a
constant weight. Report the results to the nearest 0.1 mag,

Container Mo. 3. Ueigh the spent silica gel to the nearest

0.5 g using a balance. This step may be conducted in the Tield.

"Acetone Blank" Container. lMeasure acetone in this container

either volumetrically or oruv1metr1ca11y Transfer the acetone to

a tared 250 mi beaPer and evaporaie to dryness at ambient tenperauure

and pressure. Desiccate for 24 hours and weigh to a corstant UEIGhL.

. Report the results to the nearest 0.1 mg. - : e

.

5. Calibraticn

Maintain a laboratory log of all calibrations.
5.1 Probe nozzle. - Using a2 micrometer, measure the inside

diamaeter of the nozzle to the nearest 0.025 mm (0,001 in.). Make

_ 3 separate measurements using different diameters each time and

obta1n the average of the measurerments. -The‘di‘ference betweeh the
h1oh and low numbers sha11 not exceed 0. 1 mm (0,004 in. )

Hhen nozz?es become n1cLed dented or corroded they sha11

|
B
:
:
:
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tach nozzle shall te perrana' ]y and ynicualy identif d,

5.2 Pitot tube. The pitot tuhe s:a]] ve’calibrated separately

(i.e., apart from its assembly configuraticn) according to the pre-

cedures outlined in Fethed 2 for calibraticn of isolated Type S pitor =

»

?
L

l’

tubes. -

5.3 Dry gas meter and orifice ﬁeteﬁj Both rbters sha11 be :

calibrated accordina to the procedure outlined in APTD-0576. Hhen

a diaphragm pump is used, assure that there is no leak. o
5.4 Temperature gauges. Calibrate dial and licuid filled bulb

" thermometers and thermecouple-potentiometer systems against mercury-

in-glass thermometers. Ice bath and boiling water (corrected for

barometric pressure} are acceptable reference points. For other

devices, cneck with the Administrator.

6. Calculations

Lo

Carry out calculatiens, retaining at Teast one extra'decimal;'

l- - - ‘ -. -

figure beyond that of the acquired data. PRound off figures after

final calculation. B

' _ 6.1 ‘MNomenclature A - :

3

(45
T
1

n Cross sectional area of nozzle, me (ftz)

Cm
]

- Hater vapor in the gas stream, progortion by volume

Fcetone blank residuz concentration, mg/g

S = Concentration of parL1cu1aue ratter in stack gas, dry bas1s,

- s e
=
o
y

corrected to stapdard condltlons, q/dscn (a/dscf)




|
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AR

Cep o

Stack ces velocity, calculated by Pethed 2,7 Equation 2-7

using data obtainad frem Method 17, m/sec (ft/sec)

w
R S T ey

VA

¥ = Weight of resicue in acetone wesh, mg

[}

k!

M = Average pressure differential across the crifice meter

{see Figure ]7~3), H HZG {in. HZO)

- .

Density of acetene, ma/ml (see label on bottle)

Pa

oy = Density c¢f water, 1 ao/ml (0{00220 Th/m)

e = Total sahp?ing time, min.

13.6 = Specific gfavity 6T mercury | o )

60 = sec/min
100 = Conversion to percent
‘6.2 Average dry gas meter temperature and average orifice

pressure drop. See data sheet (Figure 17-3).

6.3 Dry gas volume. Correct the sample volume measured by the

dry gas meter to standard conditions (200 C, 760 mm Ha or_SBO'Ff

-

29,92 in. Hg) by using Equaticn 17-1.

tp, o+ LH ] .
v - V{Eﬁ. bar " T3 )y |Phar * A
mistd) “‘i Th‘ ‘ Pstd .mA _ Tm :

Equation 17-1

. ' - vhere:

0.3855 °F/mm Ha for metric units

-~
it

n

17.65 %R/in. Hg for English units -




.

-_. vy 3

By - -w

Tstd
a

dly

vm(std)

Vw(std)

f

silica gel (sce Figure 17-4), ml.

= Volume of gas sample measured by the dry aas meter

= Volume of vater vapor 1n the gas sawp]e corrected to

corrected to sLandard COndlt?OﬁS dscm (dscf).

a1
'I.;rln

Percont of iscliinctic sam

'
!
:

POPTNITE 9 W L T E et a8 v §ET e = S AN A TR S AT
. 1 '

Total amount of perticulate maiter collected, mg.

-

Folecular weight of water, 18 g/g-mole (18 1b/1b-mole)

Mass of residue of acetone after evaperation, mg

Vet

-

Barometric pressure at the sampling site, mm Hg {(in. Ho)

Absolute stack gas pressure, mm Hg (in. Ha)

R e A

Standard absolute pressure; 760 mm Hg (29;92 in. Hg)

2

Ideal gas constant, 0,06236 mm Hg-m 3% {-g-mole (21. SJ in.
Hg-t3/%R-1b-mole) | .
Abﬁoiute average dry gas meter temperature-(see Figure 17-3!
°k (°R) -
Absolute average stack gas temperature (see Figure 17-3),
% (°p).

Staﬁdard absolute temperafure, 2939 K (528° R}

Volume of aeetone b]ank, ml

Volume of acetone used in wash, ml

Total volume of liquid. collected in condenser ang gl

w

Voiume of aas sample as measured by dry gas meter,

dem (dcf)

standard cond1t1ons, scm (scf)

ot




6.4 Yolume of watef vapor,
Y | =y /fﬁi] / Yq*d\ = KV E-;"‘irz 17-2
wistd) - e [ H ||t Y le quacion :
A YL Pora)
where
K = 0.00136 m°/ml for metric units
= 0,0472 ft3/m1 for English units
6.5 loisture content.
V S )
Bs T ”(S;d)v Equation 17-3
‘ m{std) wistd)

6.6 Acetone blank concentration.

m ‘ f

-— d . F g - .__,,.‘.: :
Ca = V;_ji; Equation 17-4 o %
6.7 ﬂcetone'wash bTlank ?
;- . i o rau
W, = C Vaw Py . o Equation 17-5

6.8 Total particulate weight. Determine the total parp1cu1aLe

catch fron the sum of the weights obtained from containers 1 and 2

. Tess the acetone bilank (see Figure 17-4).

6.2 - Particulate concentration.

°§' =f (0.001 g/mg)- (mn/“m(stdj) L;.t . Equation 17-6
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6.1C Conversion Factors:

Froa To Fultinly by
'scf 0 0.0283
g/ft3 arsstd 15.4

o/ftd /e 2,205 x 1073
g/ft3 o/m> 35.37

6.11 Isokinetic variation. .

6.11.1 Calculaticns from raw data.

100 T, [KVy. + (v /1) (p

bar + LH/13.6)]
I =

.60 e} Vs Ps An

vhere:
K = 0.00346 mm Hg-m3/m7—°K Tor metric units
= 0.00267 in. Ha-Ft3/m-CR for English units
6.11.2 Calculations from intérmédiate values.
TS Vm(std) Pstd 160
TStd Ve 0 An Ps 60 Tl—ngf

s K - Ts vm(std)

where:

K

It

4.323 for metric units

0.0944 for English units

‘ ‘ thafion 17-8
Po v Ay o (-} |

R Equation 17-7
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APPENDIX C

PARTICULATE SAMPLING FIELD DATA SHEETS
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' GEORGE D. CLAYTON & ASSOCIATES '
. EXHAUST GAS VELOCITY AND FLOW RATE
l . PROJECT_/ yiic'. [yl Aie  Ze  CREW ST g
' Sampling Station o7 Date G AT Time /2.08
' \ Test No. {27 AT A% Pitot Tube No._/z- Manometer No. ji s - 3 ‘
Velocity DB |Uncorrected ' Velocity DB Unco-rrect':ed"
_ Sampling | Pressure |Tempj Velocity Sampling: Pressure |[Temp Velocity
31' Point (In.H,0) (°F) (Ft/sec) Point (In.H0) (°F) (Ft/sec) ;.
PEers }
.’ L d - : 5 g ' '
| L= 2| cdE =,-) &8 S 2| C.5p |75 435
:'i’ plese | 95| 493 7 /| pys |95 i
”
i A e 2 - . . -
4 Klp.s6 |95 Bz /o) Qey  |95]  4SH
X ,
; ? s 4 &7 - - ,'
710t/ |e5| 534 7 Cyr P 45 3
- — - / - P
i $ 1054 1@ 525 y | oHg 95| HdY
" R - Y -
AR NI Cl g o 7 &, ‘/7‘*5/ &5 L

—
’

. e
&4 S

c|8ye |95 | Y63 . s ,
N Oy g5 | 453 ¢l ovs (95| Hs <
D/
%
e
-

b
"
N
w\

.
L M
LA

S
YO (EaN
NN
: \3
AN
o %
-5 Dy “
. V-\ y
£
- [
)J oy F\_‘ (\))

F| vy ¢ | 4573 ; :
A c.yy |95 | yst3 2l ¢-v7 |95
&/ 3

3
O
%
™~
~
~

.2

~0
-
y
)
<
N
-~
Ay
V

La/]-g‘-/ - 6’:‘?/7

Stack Wet Bulb Temperature, (°F) 23 Stack Dimensions /9”'.2'/)
A, Barometric Pressure, {(In.Hg) 2.2 :

' .B. Static Pressure of Stack Gases, (In.H20) !é-l‘-—j,/

o ' C. Pitot Tube Correction Factor - C’,Sj’f

ll D. Specific Gravity of Stack Gases Relative to Dry Air ) o

E. Absolute Pressure of Stack Gases = A + . (B/13 6),(In.Hg) _‘,‘24 O

" iF Average Uncorrected Veloc:.ty, (ft/sec) ﬂ; ?,gr 60 * - F, (ft/'mln) 2 44
- G . Corrected Velocity = F * C\/29 97 5 1:00 3 (ft/mln) %“2474‘

I O D

' }i iAreahof éeack (ftz) / 675




l' GEORGE D. CLAYTON & ASSOCIATES
EXHAUST GAS VELOCITY AND FLOW RATE
l PROJECT | CREW 425 ATy
Sampling Station ey e~ Date ??f Time /,/ . Z& ‘
l Test No i wir,  7Hpe Pltot Tube No, /O Manometer No, .7 -2
Velocity DB |Uncorrected{ Velocity " DB | Uncorrected
. Sampling | Pressure |Temp| Velocity Sampling Pressure [Temp Velocity
. Point (In.Hp0) | (°F)| (Ft/sec) _Point (In.H90) |(°F) (Ft/sec) 3
—4
} 2 ™ L. o' 4 - - j:’. .
| i 12 poay | 9% s 7
] itlo s | % o
. /@ (_,:)u é,,, Cr C/?d_ ) //[:)
. 7/ &
g |\ e.b7 | Gt ,
| s o7 |t
. — o
_ 7 | Ot b G¢ | o
A 7 ' : ) /‘
' ¢ Ol C 7 (- &
' s | .52 196 A 7
3 2 - "l -'-"r'/
& (- </ /7 C;(/'
' | 3\ l.ye |9¢ ' = e T
. . 2 C o “/’_f)." -K/Jé' J:h. e
R I 1e.s9 |s¢ /
- e
Stack Wet Bulb Temperature, (°F) ﬂ?;z Stack Dimensions
' A, Barometric Pressure, (In.Hg)
- -B. Static Pressure of Stack Gases, (In.H20)
- C. Pitot Tube Correction Factor )
l .- D. Specific ‘Gr'avity.of Stack Gases Relative to .Dry Air B
" "E.  Absolute Pressure of Stack Gases = A + (B/13. 6), (In.Hg)
iIﬁ~fﬁF.ffAverage'Uncorrected Velocity,f(fE/sec)"*T " oor 60 * F, (ft/mln)
,-!55G.:-Corrected Veloc1ty = F % C\/ZQE92 ? 1500 (ft/mln) S g' e
I. f‘Area of Stack (ftz) o ORISR L e :; T T e L A

c:_tual Gas Flow Rate

LT I




e
5

Stack Temperature

. - 1 !
'lnl’L e! GEORGE D. CLAYTON & ASSOCIATES
& EXHAUST GAS VELOCITY AND FLOW RATE
. " PROJECT &=PA 28 CREW i/ /T,
Sampling Station n, . tnl.ivy T /™ C.\L Date q’/—_i_jfj{., Time g, ¢t 0 ¥=~j123%
I Test No. -T(«.-U;br.:i( Pitot Tube No. 23 Manometer No, ) l
- Velocity DB |Uncorrected T'\Feloci.t},r DB | Uncorrected
) Sampling | Pressure |Temp Velocity Sampling Pressure |Temp Velocity
' Point (In.Hp0) | (°F)| (Ft/sec) Point (In.Hz0) |(°F)| - (Ft/sec) !
: —
5 Yo g5 214 4GS ! AN 2 23.5
l t e Y 2. 2 by Sy MEPN
. , ~ 77 G
. 3 lfg' Y 2\57 2 LT 23 ./"7)
. . L "
4 19 5 2.5 4 IS .- A9 )
' < ¢ . 2.0 5 IR 2714
. p e _ s
_ ¢ 1o ¢ AT ¢ 1T ¥ 7.
l 7 2 55 425 7 A S Z
l‘ ¥ 23 %8 “f“"i ¥ 2O 25 .
. Y e _ o ;
o 2y s C L 007 4 L2 5y ol
I
’ . - ..-) _-" ’. i - . ;} :\
‘-' ‘e rds & g5 W (> 20 3N, N TATR.
' 21 $4 2Y4.= i1 19 Sy LD
I |1z 20 55 DL 2 tz 2o $y 3.
I AL 2 53 %" -
| V2 YRS
I arzy 29,01
. Stack Wet Bulb Temperature, (°F) ¢ 1 Stack Dimensions 127 T
: A. Barometric Pressure, {(In.Hg) 77 s '
B. Static Pressure of Stack Gases, (In.Hz0) ~ 2.3
/\-’ - . .
LY, C. -Pitot Tube Correction Factow_ ¢ 3¢/ -
~D. .Specific Gravity of Stack Gases Relative to Dry Air !
'E. . Absolute Pressure 0of Stack Gases = A + (B/13 6),,(In Hg) 29.0v ¥
l P {-Averagc Uncorrected Velocity, (ft/sec) gg Zcrr 60 * F, (ft/mln) l‘ﬂé +
B . . | . . :
D G Corrected Veloclty = F.* C\/29E92_""_ ,?DOO_.:' (ft/nn.n) 15519 -
o Y *'Act:ual 'Gas Flow Rate = G * H (A.VCFM) llﬁd) i i




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

I PROJECT__ [FPA 74 _CREW _ 2 ¢r /T
7 v :
Sampling Station Sp.dh P/~ (I p¢) Date ql/:v/ﬂa Time 1} ¢ =178 0
Y 7 7
I Test Ne. #. ..xv¢ . Pitot Tube ¥o,. } 2 Manometer No.
~ Velocity | DB |Uncorrected Velocity | DB | Uncorrected!
Sampling | Pressure |Temp| Velocity Sampling Pressure |Temp Velocity l
. Point (In.H0) | (°F) (Ft/sec) Point (In.H50) (°F) (Ft/sec) !}
. i / | - —1
' G 4 . 'g r/\ b 5’ A qj//. ’ S ] ‘Q g ?S" 35%
! t A% ¥ 4i 7 2 2y sl ISS
. [ .
I : Sl L LI“Q) 3 3D S g?(
i IS - Y L 9 . 29 By JC.S ||
‘ - [ r 20 5
l o S 3 I )7/ £ 5 25 'y 2.5 /
G g'BS’ < L;[:.; b _ZC f’b" -'_j'¢v5 .
20 ¢ ‘, ) o L
l 7 L33 YN 3 7 W32 ¥3 ,;)3’ - £
\ jc"‘ — ;
l S L34 iy AL 3 2y S L/( i
i i s g
1 RS @ 8- E /5 G L35 Ty Yy
' v 2} iy 277 (o 3¢ e L,{] d e
‘ 1 A LY S {1 3&‘! 73 "—rj -
=y & = ;
I 2 L2y %) S ] ‘T 33 3¢ =y
' i ewfil " 3.8 o # ?
| | " ﬁ'f |
» 333 $ s 315,62 L 317 : ;
) ST AN ) i
l \525“1 $y ’ .'? : ) :
Stack Wet Bulb Temperature, (°F) -9 Stack Pimensions /S "[/_f) ,
.‘ A. Barometric Pressure, (In.Hg) 2} .20
+ B. Static Pressure of Stack Gases, (In.H30) "Zk [ ¢
. .iC., Pitot Tube Correction Factor - 5,351- '
._- . D. Specific Gravity. of Stack Gases Relatlve to Dry Air _ R
.- “E. Absolute Pressure of Stack Gases = A + (5/13 6 (In Hg) K 0&.7 4
l T F. __‘Average Uncorrected Veloc1ty, (ft/sec) 60 * F, (ft/mln) 2
A R | - 29.92 , 1.00 ' ' .2°3‘-“-. ok
'."--‘"‘-G.,,_~rj:Corrected Velocity = F * C - “*‘ D s (ft/m1n) p = S -
"’"".I-AH ""'.""Area of Stack (ft2) m = l‘?.Z'( N -




1

Date:

; Test Number:

Field

Company:
Source Derignation:

SAMPLING TRAIN DATA -

4:/9;9 THS A 25, LT

i;;

DUTLE T

28-2¢

ﬁ%4f,ﬁq,ayf

P-1

Pexson:

o

& EH

Filter Number: SGoHf=- 267 -3,
Barometric Pressure ("Hg): 2%.272%

Stack Static Pressure ("H
s
Dimensions:

Stack
Plume

Appearance:

19"

0):

—/. 6
ZD

Ambient Temperature(°F):

EX3

Record all Data Every 5 Minutes

.Filter Heater Setting:
Probe Heater Setting:

Nozzle Number: 22 sDia. (in.):
Pitot Tube No./Q ,Corr.Factor:

———rarerel

- rnal

o)
&{u_‘l

Meter Box No.w Corr. Factor-/oé‘._),

Meter Isokinetic Factor:

Assumed Moisture(%):
-Condensate Volume{ml):
Silica Gel Weight Gain(g):

c.o/f CFM at li “Hg

Leak Rate

L

/’740

S22

[ﬂo ’we’( /ﬂdl"l ’/l-

‘Clayton Environmentnlchnsultnnts,‘Inc.;ﬁl

Ray

. 4.50 73':/75;( 724 _ W HB P9/ 55"
'rerras\;- Time VelocitylStack Dry Gas Meter LorreisfslucreeFiBlotxerII‘i:fSaTmrPaliinng
e kakEIE e
Vsl o l10:0do5 | 05| 25284 92|92 | 832 | — |82] 3.0
| W 5 wesho.62 1105 |29. 95 (/04196 |2.97 | — |76]3.0
. Jol1¢ /ool o.23 | 105 124.¢7 (/12198 |329 | — |72 3.5
l- gl 15 1051069 /a,{ 39.72 |1y (102|373 | — |72243.5~
| _gla0imweee|o0.64 /5’5 y9.28 |12l {10312.92 | — |74{3.3
' 2125 |r002s10.63 | jo5° |49.67 |)23 {106 | 2,85 | — |722{3.3
| ¢l|z0 lzelosa 105 |59.50 |12y | w8 | 237 | — |22]'3.0
JiE 3¢ f-,-,f%;%,,%\ 0.5 | 105 |53.935 1A 11a)2./¢ | — |f0| 2.8
7 720 {nsioya |10 |63.79 (1213123 | = Pola.s
| 3| yslnssi0,33 (/05 167,23 |12y i ]St | — |72(2.0
B 2|0 Liczloso (1050059 |126| 116|139 | = |2a]a:/
1 a2l sSieso.z0 s |4 28 (120|106 1139 | — |22]2.0..
ol éaéﬁﬂ$§ 99.9/¢ L NN IR
loslosd ] e




b

LA S .
Iy —acver g v S

.

prog it

L]

_ Company:

Date:
Tesat Numbgr:

SAMPLING TRAIN DATA

_EPP_TASKE 25 FAL
Source Designatlon: (AL HPUSE SUTe LT
g-25-7¢ Filter Heater Setting: ——
. fL/ _ C#m#ﬁ, Probe Heatexr Setting: —
i oy A Nozzle Number:  ,Dia.(in.): 2 c30

’ Field Person:

Filter Number:
o Barometric Pressure

SGA - 267 ST

"Hg)

Pitot Tube No. /@ ,Corr.Factor: M
Meter Box No #de-73,Corr.Factor Srazy

4 .
’ 2

stack Static Pressure ("H,0): —/.¢  Meter Isokinetic Factor:__ / Z/0 1995
Stack Dimensions: / ” .z:p Assumed Moisture(%): /.22
Plume Appearance: . Condensate Volume(ml): 7
Ambient Temperature (°F): 'Stlica Gel Weight Gain(g): A5
__Record all Data Every ____ &~ Minutes Leak Rate %.%Qi CFM at __a5~ "Hg
'rerrasw;- Time L oiceitylstack| DEY Gas Meter ?OrreisfsiucreeFiBlotxerhI‘;:t,:Sa'glrpaliinng
P;ﬁtzji“{g) Clock| (vig0) | By | eee ;j:z;;;gt“{%}% temy {;,;,;PS(:‘;H:S);
S 1| 6o |yaal0.55 | 1057192212 125|117 | 2.55 23| 3.0
 ules larloso 1 1os 82,258 129|118 | 2.31 | — |72] 3.2
10| oo \p3al0.55 | 1057 86.99 11291117 9.56 | — |72]|3.2
9) 95 |3zl o.59 | 0519/.39 132|120 2052 | — |741 32
g1 g0 ol 0.56 | 7051 9¢. 02 (130 120 |61 | < 7413, 2
Cples iy e. ST (108 jop. 74 132 120 | 2:.43 | — (76|3-C
il g0 (52| 0.8 V105 105735 )32 )20 | 2057 | — [ |3 Y
S1asi:57{0:5% | )05 1/09.95 {132 /20 {243 | ™ [26]3.4
| yeo yaioal 0049 (105 114.563 1321202029 | — |76|3 2
3l o5’ | 1207l 0,95 [ 195 111%.97 132 |120{ 2/00 | +— | 76| 3.0
2o 1t .35 1105 azao 130|119 ked | ~ (76| 2.8
s e e.3€ |)os 12695 3 lnall.63 | — |77] 2.8
/e gty | |130.689 | B
1— '”
. | -"f::'?:l-;“-




- SAMPLING TRAIN DATA

Company: " EPB 745k 28 - ML
Source Designatlon: (POs bippss OWFTLET

Wpate: F-25~ 74 _ Filter Heater Setting: e
Test Number: P2 Probe Heater Setting: e

"

Plume Appearance:
Ambient Temperature(°F):

Field Person:
Filter Number:
Barometric Pressure ("Hg):

Stack Static Pressurxe ("uzo)
‘Stack Dimensions:

N

SEH - 26733

19"

279.23

~1.b
Ny,

5

Record all Data Every s Minutes
‘q‘jr 7h?€3 H

Nozzle Number: }@f,Dia.(in.):a.zsﬂs
Pitot Tube Neo. /£ ,Corr.Factor:d,.f3f
Meter Box No.£Z4c-3,Corr.Factor /.ozo
Meter Isokinetic Factor: /2/&
Assumed Moisture(Z%): Sr 22
Condensate Volume (ml):

Silica Gel Weilght Gain(g):

Leak Rate Q o) CFM at ' t:{' “"Heg

2;ix; Time vélocity Stack Dry Gas Meter E?fﬁ?:?lbﬂ;ifriizfSiﬁiﬁi?g

53 Kl i I e ] il

Wl o Jysioss | o l1slesd o o | 248! — (30|32
w | & Yuisg| ¢35 115 1136, 24 182113 .,:3;::3 — | 20| 3,4

0l 10 ised 05211157 sapg3l 2t 106 (2,37 — (72| 3.2
9 |15 |15:0910.56 (115 {245.39|131 |11¥ |2.56 | — (231 3.%
sl2o |15 0,54 | 1185 |149.87 | 138120 12,48 | — 17413, 2
9125 |15:19| 057 | 115 |159.52130)2] |2.2/ | — [ 74|35~
6|30 15024 0.948 (115 1593/ | 135122 { 220 | — | 243 %
5\ g5 520,92 | 115 |163.9/ [ 136|124 /.99 | — | 7% 3-2
gl 90 1530 0.37 | s | jonnz B0y )2/ | T lwia.8
sl 45 iszalo.30 (115 | 19r.62) 1350250143 | — |76(2-5
s 159 0.28 |08 125,19 1139 1 /as5]).29 | — 178]2.2
ol ssliss| 026 | 115" |)9g.58 |37 |29 reo o] T |7 22

6o 1559 1y87.838 S e




_ Compahy: _EPFr TASAS s R
Source Designation: B84 o 5L o7 LET
Date: é?—‘lg-—- 20 Filter Heater Setting: e
-~ Tegt Number: P. 1 ICM Probe Heater Setting: [ —
B Field Person: <ZLAed =y Nozzle Number: Y/ ,Dia.(in.): 0.25?
" Filter Number: SThHA - 2607 33 Pltot Tube No. /o ,Corr.Factor: .55

I
I

SAMPLING TRAIN DATA

Barometric Pressure ("Hg): 27 23

Stack Static Pressure ("Hzo): - [,
Stack Dimensions: /77 P

Plume Appearance: ,
Ambient Temperature{(°F): A

Record all Data Every “-° Minutes

Meter Box No./LK¢-3,Corr.Facton/.po2g0.

Meter Isokinetic Factor:

Assumed Moisture(%):
Condensate Volume(ml):
Silica Gel Weight Gain{(g):

‘ T i
Leak Rate Q.Ol CFM at __ /& "Heg

/2’0

/S, 22

L4

RO

;}.}sve— Time  lelocity|stack] Dry Gas Meter Porreisfsiucree%iglotxerli‘ri:’.:Sa::rpaliinng
ol etoce [P0} | € | 5 [pmmCn ety | 8 e
Si|so 608|046 | N5 | 151635 122 |2, (] | — 72| 3.2
{65 Vi 0ds” | 1135 | 18004 | 130]/86| 9,09 | — (76| 3-©
10|00 |16:510. 43 1115 [190-23 (137 | /28] /.99 | = 176|380
g9 jedlo. 95 |11 1) 94.361/35 | 26) 2,22 | — 94| 3. %
gleo | pi1s|o, vy .I/>/ (5.7 535 lras | 2.0 | ~— 7413, 2
g5 iwse| p.49 | 115 |202.89138 [128 | 2022 | — | 94 8.5
c190 1)z 0.52 1115 |202.3/ |138) j22 1 285 | ~——|pv[3-&
£g5 | i 10| 058 |15 21203 133|128 [ 290 | — [9¢] 4.0
oo | 4l 0,99 | 15 216,64 1/13%|72%| 204 | — [94]3.6
| 3lres ligiow| 0.37 (115 |220-87 [43%]/28 )22 | — |y¥| 3.2
. 2|0 16651 ©0.32 1 15 |F29.69 | 136(128 |/ .48 | — 179] 3.0
j_* (15 h7:00| 0-3¢ |15 |pay.a¥ 139420157 | = |9y |32 |
I j20 |70s] | 1231383 I
I—
l ‘ J00 "31/6

Clayton Environmcntnl Consuitnnts,

Inc. =




Date:

. Test Numbcr

Company:
Source Des

. E P TAEsE

SAMPLING TRAIN DATA

Field Person:

Filter Numbex:

_,D(."'f'r -

L = '-7‘

Zne,
ignation: 155 5 PS5 DLTCST
;g-g@.—?é Filter Heatex Setting "
i }7-' Probe Heater Setting ——
ﬁ&éfﬁﬂ B Para " . Nozzle Number: /@2 Dia. (Iin.): 2. 252 25D

Pitot Tube No./O ,Corr.Factor: O.53§

Barometric Pressure (“Hg) 7.2 Meter Box No.fZ4-3,Corr.Factont /020

.Stack Static Pressure ("H G): ..-[. Meter Isokinetic Factor: /w

- Stack Dimensfons: Vi ad .ZS/,? Assumed Moistu;e('?.): S 2L

.Plume Appearance: -— Condensate Volume (ml): /f/‘ -
Ambient Temperature (°F): s, Silica Gel Weight Gain(g):

.' Record all Data Every & _ Minutes Leak Rate 0.0/ CFrM at 45 "Hg
Tr-:r;v- Time  lelocitylstack| DEY Gas Meter Orrei:siu“ree%iBlteri‘;:fSa,rmrpaliinng
ErSe | amp- essure{ Tem . piffer-|  °* igas| static

o e Kl K I e e Kl o

Vo 2o [g35[0.57 |r00 230,408\ 99| 94| 229 — 166 28
U uls lswolo.st |00 |aze.70 07|96 12030 | — |70] 2.6

l 10| o |3:48| 0.009 700 \24/.06 | 1121 9T | 2:23 | — [68] 25

J_9/:5 |sis0]0.5) 100 |2us gl it6l 0l | 233 — |47 2.8

glao |55 | 058 | 10029999 | [19] 102]2.8F | — |66]2.9

l 2 as |90 |o.52. | 105 |259.1) | 122] 104 2.38 | — [6b] 2.8

i C|3o 19:08 | p.51 1057 258-99]123]| /1091237 | — |66)3-0

5135 90 [0.43 |105 | 262.95))29 10 1,99 | — [b6 | 2.5

Bl vo |ois|0.32 105 26202 ia¢ |8 |19 | — |66]| 2.0

| 3les |9/20|0.22 (105 |@70,6( {122 [/12 )29 | — 166]2:0

B 2o (75020 100 1273.90 | 22{)/Z1|p.93 | — (6% 1.9

'. A5 %3010, 1% (/00 |2%6.17 |12 |1 Z10-83, | — 68| 1.5

' o0 9:35| 1 27236? . ! 0 N R

|

5fll)..:»-..-?,

Sk 8 0e 4 SESAS
'.—n.
oy - Lt
Tt

ot "

: CIayton Enviro}imcntnl Consultnnts,“lnc.

|



[
»

..Company -

8

ate:

Test Nunber:

Field

Filter Numberxr:

SAMPLING TRAIN DATA

L8  7ds A

|

W r R
rurce Degignatd: AL LorsE OCTr T B
C?g_.;z?-;g, Filter Heater Setting: ———
] ;lgB ﬁ%ﬁHZ”L; Probe Heater Setting: ——
Person: ﬁLﬂf&i Lo 5 L Nozzle Number: yDia,. (in,.):

' ' Pitot Tube No., /p,Corr.Factor: O.§35
mBarometric Pressure ("Hg): Meter Box No.Z#c-3,Corr.Factor /.022
;lStack Static Pressure ("H,0): — ‘Meter Isokinetic Factor: [/ 7/0

Stack Dimensions: /2" D Assumed Moisture(%): /2%
Plume Appearance: Condensate Volume (ml): /97

Ambient Temperature (°F):

Silica Gel Weight Gain(g):

Record all ggt/;s;ver;mﬁ___ Minutes Leak Race__p_.g_l__cm at:____u___ﬁg.
. 2;1:; Time Velocit§ sﬁack Dry Gas Meter iiiﬂﬂ?l ﬁ;ﬁfrE::fsiﬁiii?g
o e i K I e e K
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l' o T SAMPLING TRAIN DATA

Company: G PA-25
lSource Designation: L MC Adorf Fwlat

Date: ?/2?/7‘(. ' Filter Heater Setting:
Test Numbq‘r: N e o ) Pr_obe Heater Setting: . |
Fleld Person:_ Rfayd Nozzle Number: yDla. (in,); 4, (2sc’
Filter Number: s A -207-T Pitot Tube No.__?:_g_,Corr.Factor: Y2
g Barometriec Pressure ("Hg): 27, 2% Meter Box No./djc-z ,Cerr.Factor ) 7«
'Stack Static Pressure ("HZO): - 3 Meter Ispkinetic Factor: /693
Stack Dimensions: 12 I Assumed Molsture(Z): /7,
Plume Appearance: ¥y Condensate Volume(ml): /5() _
Ambient Temperature(°F): | s{lfca Gel Weight Gain(g): 9.4

= Record all Data Every Ay Minutes Leak Rate L, 00% CFM at (¢ "Hg

l._-—--

l'rerras\;— Time  lojocity stack Dry Gas Meter ;rr:{:uc:eE‘:I.Blotxerll‘::':SaTmrPaliin“E

Pgintslaf“pg- Clock Pr(ﬁ;:gge T(fr;!; V(ofltu:?'m)e Temp (" F) Deinftiearl- "Ef?? TGeamsPPIS.'tta::i:e
* Kmin) Inletioutlet ("H20) (°F) ("Hg)

' s 31 o hper | .4z 123 | £95. 6771 160} 9% {7 | S |1 <

l?__ KA L | L 3% yveg | 799 .C I s L1 Sol =i

i I T w2 ey |03y peg Lrogl 1w 5| 48

I <f {5 \";2"92 103 F27.3 11y lreg LT cagl 1, ¢

| Ll IR 31 w3z 1210.¥ I LS @Q'."'!‘b'

.l‘ G| ooy 2L bo3 | Ay 2 {rzo flag v T -1 £2 L5

j 71 30 th o3 [ ¢ fiae 0s | iy FeL0, T2 o

,;;17 ¥isg %?vr 31 o3 Y 062 i~ e Y o

', S1 yo ' 372 | o3 |azv.y fizo ruo'- s 75 2.0

l I 4R L3y ot | 327 L2~ ST I &9 2,0

' g | 5o JSo o e 3 93 rzé {2 Pow 9] ¢ o
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. co S 9139, 792 ‘ - 1oL
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I! A SAMPLING TRAIN DATA

~ Company: = 2 A [

Source Deslgnatfon: 7 M ( Jwiecr [(in ra)

Date: 9)i¥/7¢ Filter Heater Setting:

Test Number: -, ... ,L,Z- _ Probe Heater Setting:

Field Person: /2 (< . ' Nozzle Number: sDla. (Iin.): . 28D l

Filter Number: SGA-27 -7 ~ Pitot Tube No. ,Corr,Factor:
Barometric Pressure {"Hg): Meter Box No. yCorr,Factor:
"'-St:ack Static Pressure ("Hzo): Meter Isokinetic Factor:

Stack Dimensions: Assumed Moisture(Z):.

IPlume Appearance: Condensate Volume (ml): gl-t&z
Ambient Temperature(°F): Silica Gel Welight Galn(g): %’ .‘3 !lf« HJ
Record all Data Every Minutes Leak Rate ~ CFM at "Hg

. _ ' orificel, LastiSampling
Terras\;— Time Velocityl Stack Dry Gas Meter ?ressure%iBlot:rImp. Train
Samp- Pressure| Temp Volume o Differ- Gas| Static

. P;(i;nt lingjClock) ("H,0) | (°F) (££3) Temp (°F) ential if?l; Temp[Pressure

. * {(min) Inletfoutlet| (ny,0) (°FH ("HR)

I B el oo biizy . 33 103 1935 7v2 (22l iy 7o 30
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ll T SAMPLING TRAIN DATA

. Company: =04 - 2

Spurce Designatioh: L ™c Sty T et
Date: 9j2<) 5 ' ‘ Filter Heater Setting:
mTest Number: - () _ . Probe Heater Setting:
Field Person: 2 i me . Nozzle Number: ,Dia.{in.): . 3i3
Filter Number: S5/ . A-207-2Z2Z ‘ Pitot Tube No., ;2 ,Corr.,Factor: ‘{/3?
B Barometric Pressure ("Hg): 72~ <4 Meter Box NWo, f4(j,CLorr.Facton
'Stack Static Pressure ("H,0):_—~ = § Meter Isokinetic Factor: /693
Stack Dimensions: ix% - Assumed Moisture(Z): 1.5
Plume Appearance: _ Condensate Volume(ml): II37 .
Ambient Temperature(°F): o5 §ilica Gel Weight Gain(gf?’;ggj:fgg)
'lRecord all Data Every 5 Minutes Leak Rate _, 0o > CFM at _ 5 “Hg
' ' Orifice LastSampling
lTerras\re- Time veloCity Stack Dry Gas MEter PressureFiBlotxerImpo Train
Samp - Pressure| Temp Volume ° Differ- Gas!| Static
P:‘i“t ling|{Clock ("HzO) (°F) (ft3) Temp (°F) ential ']Ef;g Tempt?ressure
l O (min) InletjOutlet| ("g,0) (°F) ("Hg)
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SAMPLING TRAIN DATA

 Company:___ £ 7A 24 -
) source Designation: I Mc S fh L bt .
Date: 9/)723/7¢ Filter Heater Setting:
ara 7 . 7
. Tesat Number: P (gﬂ“f& Probe Heater Setting:

Field Person:

Filter Number:
. Barometric Pressure
|

R

("Hg):

iStack Static Pressure ("Hzo):

Stack Dimensions:

Plume Appearance:
Ambient Temperature(°F):

Nozzle Number:

Pitot Tube No. ,Corr.Factor:
yCorr.,Factorn:

Meter Box

Meter Isokinetic Factor:
Assumed Moisture(%):

Condensate Volume(ml):

No.

syDia. (in.):

/3

Silica Gel Weight Gain{g):

“Clayton Environm

ltants, T

Record all Data Every Minutes Leak Rate CFM at "He
Trav- Time VelocityjStack Dry Gas Meter ;gjgﬁi:ZFilter?$StSiﬁi;i?g
erseSamp_ Pressurz Temp Volume ° Differ- Box G:; Static
P;intling Clock| ("H50) | (°F) (££3) Tomp CF) 1 eneial %fgg fempressure
* Kmin) _ Inletoutlet ("H20) (°F)  ("Hg)
S/ 4co leog | (2% - oo fos 9yz ize |28 34 7| 3.¢c
Il oy es 3pH ipo 535.9 122 | iz 3.3 15— 3,8
- o | 70 V27 08 laez. 2 13¢ Jiezs)| 3o 721 S
9 | 77 LAY 107 ok v (37 [ 17y 1 2 4 _17;f;3,§*
7| 3o N o7 tesz2 3 126 Loty 2. _77“¢é3
! Xy {4 103 UGG, T (35 1i2s l. 7 37 . 3
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4 tivo (17 10y [ 136 17 [ ) 3
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APPENDIX D

PARTICLE SIZE SAMPLING FIELD DATA SHEETS
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SAMPLING TRAIN DATA

_Company: (P74 -2
:Eo'urce Designation: [ ~MC.  Sceuth Tl
ate: /22 ] 7 Filter Heater Setting:
ATest Number : PS5 -y Probe Heater Setting:
Field Person: /R o L Nozzle Number: ,Dia. (in.): .2502

Filtex Nhn;ber: Sl 2672 /ET26%-T2

-:‘Barometric Pressure ("Hg):

27.2 i

Pitot Tube No., 1 Z,Corr.Factor: ,¥3%
Meter Box No.RAc-1',Corr.Factorn

Stack Static Pressurxe ("H,0): -2.. Meter Isokinetic Factor: ;.63
Stack Dimensions: 15" Tp Assumed Moisture(Z): prs
‘SlPlume Appearance: Condensate Volume(ml): <
Ambient Temperature (°F): je & Silica Gel Weight Gain(g): !{. =2
Record all Data Every Ky Minutes Leak Rate _oo% CFM at [ & "Hg
] - Oorifice LastiSampling
Trav- Time velocity|Stack Dry Gas Meter res.sureFilterImp. Train
PeorisnetSamp- Pressure] Temp Volume } Temp{(°F) Differ- TB:: Gas| Static
No ling|Clock (“HZO) (°F) '(ft:3) P ential (°F§ Temp[Pressure
* ltnin) Inletoutlet] ("Hy0) CF|_("He)
o 16 NS ,, e .
s il o |1648 | 2& | (o5 |sSERez oo | 95 | HEY AaWl 3
EI\%; vl § 28 tes %61, 3 (295 Lieo | [ 2 3] 347
to] 19 24 _ oy | ¥6,9¢ Ve 1e3) g Tol| 3.7
9 1y v L 10y 2. & LS 10y A >3f 3.7
¥l zc (R e i yres lizz v D8 o175 3
Y oy ri (oS 18723.3 127 {12 e ¥yl 3
A I VA 1ey ¥716.0 123 | 13 ) #5171 2.0
" 3¢ 17 ez Vel% . % (24 s i < 0 3j
SR A 107 {3so. & PR 1T y 15 ¥y 3.S
31 s i3 wz 1783 ¢ P28 e, .59 73 3.3
r | s° I8 & |ssd.e lies | ¥ 2 31 ¢.»
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~_ Company:

1

t
lF‘l
i

',

Date:

Test
Field

e gme .y

SAMPLING TRAIN DATA

EFPA _TAS A - Iflc
Source Designation: T ace7 7o B0 w0fsdf (gf’
G-R7-2¢ Filter Heater Setting: _—
Number: ﬁ57§ -/ Probe Heater Setting. — |
Person:__ S/ (0T Y Nozzle Number: /s ,Dia. {in.): . DEO
x Number: sy -2¢3'- Oy snp..7.27Pltot Tube No. 74 ,Corr.Factor: 2"

Filte

Barometric Pressure ("Hg):

S
Stack

Plume Appearance:

tack Static Pressure ("HZO):
Dimensions:

i 10

————

a7y

e Meter Box No. ﬁﬁL;L,Cohr Factor:

—a_—3"7,7Meter Isokinetic Factor: /7//
Assumed Moisture (%): jd

Condensate Volume(ml): - //

Ambient Temperature(°F): i Silica Gel Weight Gain(g): - =
Record all pata Every = Minutes Leak Rate 2.0/ CFH at 7 "Hg
- BRiEe civippte Q0L o Fm &S " g
2;i:; Time ;Elocity Stack Dry Gas Meter ;:zjiiﬁlkﬁiﬁfrﬁzgfSziiiifg
P;intslafnpg- clock Eﬁ;:g;e '1(‘3?)) V(OfltuSm)e Temp (°F) Delnftfiearl— 'Ef[;p TGeamSp?gzzzi:e
* ltwmin) Inletoutlet] ("upo) | F) jeor)l (vue)
Kjo| o 138 0.8 105 \9%5.873  ve liye | 3.00 | — 57| 6.0
| &\ 430,25 Lfo5 \g029 1126 \is 2.7/ | = | 2¢| £.2
ol jo Veuy \o.x20 V519794 91/32 1122 2,95 — |50 Sf.?
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sl pyzlocea | jos |Joos. 457|135 | 122|253 —(e571/3.¢
v | wolusle.al |jos” |joos.of s |sec 280 | —|9s]/50
3| sz 0.20 {Jos |jorz-43 1735 /23 | 2.30 | — |95]/6.0
3| o {2507 s Yorg 93137 [h L2e20 | |93 /0.0
3| 55172310519 )05 o2, 22 V35 (127 {R-0% | —= 93| [5.6
(o |)7.3¢ /045, 35t |




0

l S SAMPLING TRAIN DATA
__Company: EPA - 25 ,
’ioﬁrce Designation: L ¢, R A R
“Mbate: 9/26/2 L : Filter Heater Setting:
[;_-g\'Ieat Number: " Ps-73 Probe Heater Setting: | |
[fField Person: K4k Nozzle Number: _ ,Dia.(in.): .2V07
ilter Number: S(-A-2£7-3% Pitot Tube No, 73 ,Corr,Factor: , 53¢
ipgBavometric Pressure ("Hg): Meter Box No.}&?{,ﬂorr.l‘-‘acton
EItack Static Pressure ("HZO): ~ % Meter Isokinetic Factor: je9z3
Stack Dimensions: 12 TP Assumed Moisture(Z): /.5
.I."Plume Appearance: Condensate Volume(ml): ;@@}’ZZ -‘)m(z
-Mambient Temperature(®°F): 935 Silica Gel Weight Gain(g)? ] 13‘3} )
Record all Data Every < Minutes Leak Rate _, 0i( _CFM at & "Hg

7

Trav-  Time velocity stack| DIy Gas Meter ;:Eisfsiu‘:eFiiterT{;:fSafrpaliin“g
! Peorisnets;amp- pressurel Temp [ yolume | remp (°F) Differ- TBe(:nxp Gas{ Static
No. lingClock ("Hzo) (°F) (ft3) ential (°F) T(:mp?ressure
(min) Inletjoutlet (':}ig[o) C°FY ("H)
s i@l O oqug | 29 ige oYL prot ] 96 162 );E-—j | 5| <
'L' ol ¢ (2 1o | 4.0 {as |G3 RN g0 2
ol 4o 20 b0 a9z ez g9 G0 ' 171 2
i 5| ¢ 20 | dvo Gu, 7 Yior |9t v , 7:{3 L o
: ¢l 0 b, o0 571.9 lies o0 V77 Jed 2
' 71 25 | A o |ico . ito |49 v 12 76 Z
l 6 30 | 13 o0 itz & e 1,073 'S¢ ,2.5_ *Z
BRI EGS 41 lres | es vy les | So e <
W 41 4o ' i 12O (e 7.8 (16 106 S 76 T
i_ 31 4¢ ' 113 O 109. ¢ it | 10¥% ' S§9 el ¢
) 3] o (132 @0 r:é.,o 117 LB g . 52 7 (> 2
'i k1 EXs 2100 tia, 3 i | i LN "Ne‘ <
o R o - 16,573 B
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i e

“l+i7x'Clayton Environmental Consultants, Inel




Fq g w Ty

5' T - B SAMPLING TRAIN DATA
Company: E2A 2.5
lfource Designation: L MO Nordh Dafes
Whate: 9/¢4/776 ' Filter Heater Setting:
reTest NUmbcrr: 'ps-3 CJ;.,'(-;/ Probe Heater Setting:
‘Wrield Pej:éoh: @ 6 ' Nozzle Number: sDia. (in.):
Filter Number: | Pitot Tube No. ,Corr.l-‘éctor:
mBarometric Pressure ("Hg): Meter Box No, ~ ‘,Corx.Facton
lStack Static Pressure ("HZO): Meter Isokinetic Factor:
' Stack Dimensions: Assumed Moisture(Z):
'WPlume Appearance: " Condensate Volume(ml):
WAmbient Temperature (°F): Silica Gel Weight Gain(g):

| .\Record all pata Every Minutes Leak Rate __ CFM at ______"Hg

]

. |[Txrav- Time Velocity|Stack Dry Gas MHeter ;rreisfsiuc:ei‘ilter;'::fSa,;nrpaliinng
\. ;oris:tSamp- Pressure! Temp | yolume Temp (°F) Diff.er- 'J."B:::p Gas| Static
No. ling{Clockj ("H,0) | (°F) (££3) ential (°F) TfmpPressure
. min) , Inletioutlet ("HZLO) (°F)| ("He)
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APPENDIX E

VISIBLE EMISSIONS FIELD DATA SHEETS
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FALIL Tt

vate: 4111 .

Tyea of Piant: - Tellapz— .

Type of Discharge: ﬁ"ulw.wv, Cunnabe o

Locatlcn of Dmscharg - #

Height of Point of Discharge: <~~~ 15"~ 5o

pescription of Sky: 'P:J‘? c,w.,.é?_ -

Wind Direction: NE

-"

.Co‘lor of Plume:

Qe

Distance from Chserver to Discharge Point: «[on'

L : Symmary of Visible Emissions

Height of Observation Point: Y)A»v-»i‘ L

Direction of Observer from Bischarge Point:

Hind Velocity:
Detéci'led Plume:

Description of Background Qmw)u.w{ cv-v-& A—ﬁw-)amn_.ﬁ nju...x. bk 3

..'3— I‘Q'
N /A

I buration of Observation: | Pty
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l/ - _ Time Upacity Time Opacity
‘ Set Hurber Start End Sum, Average Set ilumber Start End Sum Average
l/ 1 alpe sapl  © e TR .
T 2 co Bt o9iGL © 1~ ; 22 o
3 SRCIACAL S A S 23 . ‘ :
'l 4 CO gl D05 T O =3 24 b -
5 g .ﬁ-k lﬁ';‘.‘:\ : &L 25 - .
. 6 i'J’.‘.‘i'ﬁ-';'-—t-..h o o C [ ) LS - ) 26
( . i 1o e '\.3‘{... B o .‘_ 21
'{ . - B LI tew . O o 28 S
9. 1w g oM 5 ourew 29 : Ty an
10 B R AT BT TS SR & 30 . . ; ..
_ 1 . R 31 . : o
I 12 _ ‘2 . S .
, 13 - 33 ‘ . y
- .14 ' .34 T g c
- .16 : ) 35 . - g
' 17 . 37 D
, -18 . 38 :
yoo T 39 o -
. 20 . 40 -
 Sketch Showing How Opacity Varied With Time: - :
N . . . ~
= . .
K b . 8 - el
: v .
_ o " i .
r i 5 25 : - i 3 E . -
. T . B .-
l i, 8 S

e - Y I SV

S i e it e Lo o

- e

kS

fn i ———e

T SR T

e Pty

AT o SRR P (I ST ST R O, T P TR




= -

TENTE
- JI )

—r——

_ ¥

RECORD OF VISIBLE elil
. Company lame T e _
Flant Address ‘%ﬂ-_t.u-c, ~ Q»-'-—L er\ <

U
Stack Location = Pfuwhq Coms b,

SSI0NS

Pate _ & -21-1b

Observer _f\.‘ﬂ “:‘)L—u»“_
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)

- . ¢
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(RECORD OF VISIGLE EMISSIONS . | @ '

Company Hame LS Date !19-1V-1Ww

Plant Address _“rgwwes Pz V\ <, | Observer % ,\/J\Q}NW

Sta.ck Location [:)b—vv\ ZEN waf.-.-.u : © Observer's : ;
- Weather Conditions ﬁ_zfte') ¢l ,J-”") «\'wa L“lVL’O\‘cation‘ e

T e
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POTENTIOMETER CALIBRATION
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EXAMPLE CALCULATIONS

r




o

Nomenclature

AS

.C

f .

ERMg

ERM,

MW

]

fl

i

.Pitot tube correction factor, dimensionless

Stack area, inches?

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

Total particulate concentration, gr/DSCF

Front half (probe & filter) particulate concentration,
mg/DSm3

Total particulate concentration, ng/DSm>

Sampling nozzle diameter, inches

Emission rate of front half particulate, 1b/hr

Emission rate of total particulate, 1b/hr

Emission rate of front half particulate, kg/hrx

Emission rate of total particulate, kg/hr

Mole fraction of dry gas, g/g-~mole

Molecular weight of wet stack gas

Molecular weight of dry stack gas

Barometric pressure, inches mercury : A

Average orifice pressure drop, inches water

Absolute stack gas pressure, inches mercury

-Static pressure of stack gas, inches mercury

Dry stack-gas flowrate at standard conditions, DSCFM
Front half sample weight, mg |

Total sample weiéht, mg

Avérage meter temperature, °F

Stack temperature, °F

.Net time of test, minutes

Volunme. of dry gas at meter conditioms, £t3 ..~




Vmstd = Volume of dry gas at sténdard conditions, DSCF

Vg =~ Stack gas velocity at stack conditions, fpm

Vy = Total condensate collected in sampling train, ml
ngas = Volume of water vapor at standard conditions, SCF
APS = Velocity pressure, inches water R

%L = Percent of isokinetic vafiation, dimensionless

M = Percent moisture, dimensionless

Calculation of Particulate Emissions

lij R O Em wm e Sm Em =w

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
std T T+ 460

The sampled volume for the first particulate test taken on the No.

2 Mill BaghouseHOutlet at the International Minerals and Chéﬁicqls

Corporation is:

7.6 .631 (2 23 4 ot
v 765 (105.831) {27,234 Ty o
std o o
(119 + 460) ' .
= 88.230

The dry stack gas flowrate corrected to standard conditions is
calculated using the folloﬁing set of equations sequentially:

0.0471 * Vv

v
VWeas
100 * V
__Vgas

Mmooy FV
Mstd Yoas

100 - M A L N

(%CO, * 44710




MW = (MW, * M ) + 18(1 - My)

<3
n
b3
(@]
o
3
g
g
[72]
'8
”~~
=3
n
+
£~
[s)3
Q
S
"
H
=
=
=

5120.8

Lo

5k

0 0.1225 * V_* A_* M ¥ F
Q = : s s
‘ TS + 460

The calculations for determining the flowrate for the first

particulate test on the No. 2 Mill Baghouse Outlet follow. This

"sampling location has a 19-inch interior diameter.

b

v, . = 0.0471 (32)
gas
= 1.507
100 * 1.507
%M =

l 88.230 + 1.507 _ i
!

= 1.68

100 - 1.68
100

M, =
= 0.98 : - g
de is

MW 4 = 29 (Because this is not a combustion source,

assumed to be the molecular weight of air,)

: MW = (29 ® 0.98) + 18(1 - 0.98)
¥ T P_- < 27.23 - 0,12

= 27.11

1

=_§120.8,(0.839)A(16,767)‘

C="2579 7t




e k

- ‘l - . -
L. ! . .
M -

L .

' _ _0.1225 (2579) (283.5) (0.98) (27.11)
| (105 + 460)

4210

The equation employed to determine percent of isokinetic

variation 1is:

o

v
Mgtrd

(p)?2

1032 * (T4 + 460)

%I

<
%
=
lad
%
o
L3
=
[N
e

For the first particulate test taken at the No. 2 Mill Baghouse

Qutlet,

1032 (105 + 460) (88.228) .

%I =
(2579) (120) (27.11) (0.98) (0.25)2

100.1

To determine the concentration of particulate matter in

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

lowing equations is used: ' B
) SWf
Cf = 0.01543 % e —— and
Vi
std
. SW ‘:%;..:; - _,?+.
Cp = 0.01543 % ———— | S #
Tsed

When metric units are desired, the concentration is calcu-

lated in milligrams per dry normal cubic meter (mg/DSm3) as fol-

lows:
CcM S and
£ (0.02832) (Vp_ ) ne
| | SW,
- M (0.02832) (v, ) - " -

std




i ) 5 -
I 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 concentration

includes, in addition, any particulate matter collected in the
impingers.

The first particulate test taken at the No. 2 Mill Baghouse .
Qutlet yieided the following conceptrati&ns of filterable and
total particulate:

27.1
C; = 0.01543 % —"—

88.2
= 0.0047
2741
0.01543 % ——
N 88. 2
= 0.0047
- 27.1 P
CMg = —73.02832) (88.2)
= 10.8
27.1 e

M = —(5702832) (88.2)

The emission rate of particulate matter can be calculated

from the filterable or total particulate concentration using one

)
T
1

of the following equations:

»

Qg - and

. ER¢
. o ERt

I - For metric units,

0.00857 * Cg

1

1 0.00857 % G * Qg -

I

;ngf (1.70 *JIO"G)N% prI*WQs' and

l;m-_wqr;x,lkgﬁmgg f(l.?O 5;19'5) f'cut‘%gqs .
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To avoid rounding errors it is preferable to carry out the calcu-
lation of concentration and emission rate in one operation.

The emission rates of front half and total particulate matter
for the first test taken at the No. 2 Mill Baghouse Qutlet are

calculated as follows:

ER_= 0.00857 (0.0047) (4210)

£
= 0,17
ER, = 0.00857 (0.0047) (4210)
= 0.17
| -6
ERM; = (1.70 % 10" ) (10.8) (4210)
= 0.08

ERM = (1.70 * 10'6) (10.8) (4210)




NO PROCESS DEScRiPTION |

DRAFT/WD NO PRoCESS RATES !
d3006-4/971130 CANNOT USE THIS RELORT
03/30/92 1 WITHOUT THIS INFORMATION.

Emission Test Report
Review Checklist

Reviewer: Hrian Shrager
Review Date: gf20{92 ~

A. Background Information

1. Facility name: ZAfecnadional Minern(s gnd Chomicals ratio

Location: Spruce Pine. NC .
2. Source category: Fé/dqaar Pmss”’j
3. Test date: Sepf'@mb&r 2#-29, 1976

4. Test sponsor: EPA/EMB
5. Testing contractor: C/Q‘,ﬁlo” Environmental Consyltants

6. Durpose of test: Lovide datn fo-the establishment of Soure<:
performance Stamdard's b the pon-metallic mine ] Qra:egsn_f?f vs'fr?,

7. Pollutants measured

L]

@ PM-10 €O 80, NO,. voc  ®b co,
‘Others (list): L2

8. Process overview: On an attached page provide a block

diagram of the unit operations and associated air
- pollution control systems at the facility. Identify

process tested with letters from the beginning of the
alphabet (A, B, C, etc.) and APC systems with letters
from end of alphabet (V, W, X, ete.). Also identify test
locations with Arabic numerals (1,2,3, ...). Using the
ID symbols from that sketch complete the table below that
identifies processes or unit operations tested.

Emissions tested

Test ID |Process Process ID |Uncontrolled |Controlled |, pery (controlled emissions only)
- Ball Miit A V4
2 | Palt Mt R V.| Babric Bl ter




DRAFT/WP
d3006-4/971130

03/30/92

B.

2

Process Information

1.

Provide a brief narrative description of the process.
with as much detail as possible, (e.g., if a furnace or
conveyor system is used, identify the type of unit)
describe the equipment used for those operations tested.
(Note: If process description provided in test report is
adequate, attach copy or reproduce here.)

No process desc rip tion me'f{e,d m test report.
Sees W by EP

To be swppfwﬂ




DRAFT/WP
d3006-4/971130
03/30/92 3

2. For each process tested list feedatock materials and
products. Indicate if activity factors are for feed (F)
rate or product (P) rate.

) Basis for activity
Process ID |Feedstock materials Products factor

Basis for data:

(Indicate page/table Nos. in test report)

3. For each process or operation tested and each test run
note process capacity and operating rate during test.

Basis for data:




DRAFT/WP ,
d3006-4/971130

03/30/92 4

C. Air Pollution Control Systems Tested

1. PFor each air pollution control system pollution control
system identified in A.8, note the following

ID Type of APCD Manufacturer Modet No.

Note: Be as specific as possaible in identifying APCD. For
example, indicate "pulse jet fabric filter" rather than simply
"fabric filter " .

2, For each system identified above, provide a narrative
description. For fugitive systems describe capture
techniques as well as the removal techniques (use a
separate page if necessary)

[T e il



]

DRAFT/WP
d3006-4/971130
03/30/92 5

3. Using the attached parameter list for guidance complete
the table below. (Use additional pages as needed.)

o Il

ﬂ
= |
" ]

|
— :
| 1
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D. Sampling and Analysis Methods

1. Complete the following table

Reference/
conditional | Deviations
Test location Pollutant S & A method method noted
I YN YN
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
YN Y/N
Y/N Y/N
Y/N YN
Y/N "Y/N
_Y/N Y/N
Y/N Y/N
Y/N Y/N
YN YN
Y/N Y/N
YN Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N




L

DRAFT /WP
d3006-4/971130
03/30/92 7

2. If a method used was not a reference or conditional
method, provide a narrative discussion including any data
manipulation needed to make results correspond to
reference or conditional method results.

3. Describe any deviations identified above.

——




DRAFT/WP
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E. Emission Data Documentation

1.' Tabulate the following stack gas data from the test

report. (Use additional pages as needed.)
Values reported

Test ID | P ter Units Run 1 Run 2 Run 3 Run 4
Stack temperature
Moisture

Oxygen
Volumetric flow, actual

Volumetric flow, standard
 Percent isokinetic
Pollutant concentration:

| Stack temperature
Moisture
Oxygen
Volumetric flow, actual
Volumetric flow, standard
Percent isokinetic
Pollutant concentration:

Stack temperature
Moisture

Oxygen
Volumetric flow, actual
Volumetric flow, standard
P sokinetl

Pollutant concentration:

- —_— — _— - P




DRAFT/WP
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03/30/92 9

2. Tabulate pollutant‘ mass flux rates

' Mass flux rates
Run 1l Run 2 Run 3 Run 4

Test ID Pollutant Units




DRAFT/WP
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3. Present example emission factor calculations below.




-, TTem—m—m—m——m—m—m—m—————————

DRAFT/WP
) d3006-4/971130
. 03/30/92 11

4, Tabulate emission factors

Average emission factor
Uncontrolled Controlled

b3006-4/971130






