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I. INTRODUCTION

The U.S. Environmental Protection Agency commissioned George
D. Clayton & Associates (Task 6; Contract No. 68-02-1408) to con-
duct a source test and baghouse efficiency study at the stone
crushing operation of the J.M. Brenner Company in Lancaster,
Pennsylvania.

This source sampling and analysis study was conducted to

establish the particulate emission rates and concentrations from

a stone crushing operation for possible use as part of the Standards

‘0of Performance for New Stationary Sources development program,

The task order specified that two baghouse outlet locations
and the three inlet locations to these two baghouses were to be
sampled‘simultaneously and in triplicate. Visible emissions
were to be measured at both outlet ducts and for the entire plant.
Additionally, process stone samples were to be acquired by the
U.S. EPA and their moisture content determined by Clayton and
Associates. Finally, samples of the dust collected in the two
baghouses were to be acquired and subsequently analyzed by EPA.

A schematic diagram of the emission control systems exhausting
the stone crushing operation is provided in Figure 1. A flow

diagram of the entire process is provided in Figure 2.
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Sampling was performed on November 19-22, 1974 at the
J.M. Brenner Company in Lancaster; Pennsylvania, However,
the requirement of triplicate particulate samples at each
inlet location was not met. Duplicate samples only were
obtained.

Particulate tests on the outlet locations were designed to
measure average emissions over three four-hour durations, How~
ever, the first set of outlet samples were collected over a
shorter period of about two hours. Particulate emission tests
on the inlet locations were designed to measure average emis-
sions over durations to be determined in the field. Both
Mr, R.T. Harrison, Task Project Officer, U.S. EPA, Emission
Measurement Branch, and Mr. R.J. Powals, Project Leader,
George D. Clayton & Associates, agreed on November 19 that
nominal two-hour sample durations would be sufficient to ade-
guately measure the particulate mass emission rate at each’
iniet location.

A list of all project participants is presented in Appendix A.




II. SUMMARY AND DISCUSSION OF RESULTS

The results of this study are presented in Tables I - IILI.
Tt should be noted that the gas composition of all five sampling
locations was not determined because only ambient air moved
through the system. Therefore, the gas composition was assumed
to be that of air plus any moisture which might enter the emis-
sion control system.

The last run at Inlet E had a percent isokinetiec value of
168.5 percent. Examination of this percent isokinetic figufe
along with the stack gas flowrate data obtained at Inlet E
indicates that the resﬁlts obtained there appear to be erroneous
since the measured flowrate at Inlet E is nearly double that
measured at Outlet B. Since Outlet B discharges the gas from
Inlet £ the flowrates should be relatively similar, that is,
within 20 percent, at these low gas flowfates.

The auxiliary source testing dafa provided in Table I com-
plement the emissions information provided by itemizing flow-
rates, stack gas temperatures, and sampling times for the
various tests.

The data obtained at Outlet A are in good agreement with

‘each other, as are the data obtained at Outlet B. Additionally,

the results from Inlet C appear valid. However, although the
sampling rates obtained at Inlet D are well within the accept-
able isokinetic range, the emission data show a wide disparity.
Although this trend is very evident at Inlet D, the same trend
occurs, but to a lesser extent, when compariﬁg all the second

versus third sample runs performed at each location, whether




' Sampled Source:

6 -

TABLE 1

SUMMARY OF PARTICULATE#* EMISSIONS
~

J.M.

Lancaster,

Brenner Company

Pennsylvania
November 19-22, 1974

16" x 13-1/4"

(3) Actual cubic feet - stack conditions

' (4) Dry standard cubic feet - 20°C, 760 mm Hg

(5) Actual cubic meters per second - stack conditions
(6) Dry normal cubic meters per second - 20°C, 760 mm Hg
(7) Actual cubic feet per minute - stack conditions

(8) Dry standard cubic feet per minute -~ 20°C, 760 mm Hg
(9) Metric tons per hour (1l metric ton = 1000 kg)

b..

Method 5

OQutlet A Dimensions:
Test Number 1 2 3
Date 11-19 11-21 T 11-22
Sampling Start 14:21 12:10 09:03
Period Stop 16:23 16:20 13:59
7 Am3 (1) 1.547 7.088 7.173
Sampled pNm3 (2) 1.524 7.219 7.403
g Volume AcF (3 54.64 250.3 253.3
pscF (4) 53,80 254.9 261.4
Percent Moisture by Volume 1,0 0.4 0.1
Average Stack| °C 19 3.3 6.7
Temperature °F 66 38 44
Am3/sec (5) 3.46 . 3.57 3.55
Stack Gas DNm3/sec (6) 3,43 3.64 3.68
Flowrate ACFM (7) 7340 7560 7520
DSCFM (8) 7260 7720 7800
Percent Isokinetic 106.6 97.3 98.9
9
Feed Rate M tons/hr (%) 120 108 115
' ' tons/hr 132 119. 127
.L Sample Weight (mg) 10.3 11.9 44,1
_ mg/Am3 6.7 1.7 6.1
Particulate mg/DNm> 6.8 1.6 6.0
Concentration| gr/ACF - 0.003 0.0007 0.003
, gr/DSCF 0.003 0.0007 0.003
) kg/hr 0.08 0.02 0,08
Particulate kg/M t f feed
Emission g on o ee 0.0007 0.0002 0.0007
) Rate 1b/hr 0.18 0.05 oty 0.17
._ | 1b/ton of feed 0.001 0.0004 0.001
'(1) Actual cubic meters - stack conditions
(2) Dry normal cubic meters - 20°C, 760 mm Hg
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l TABLE I

. SUMMARY OF PARTICULATE* EMISSIONS

i

Lancaster,
November 19-22,

__'_:' Sampled Source: Outlet B

Brenner Company
Pennsylvania
1974

Dimensions:

16" x 13-1/2"

'l Test Number 1 2 3
o Date 11-19 11-21 " 11-22
. Sampling Start 14:22 12:05 08:58
| Beriod Stop 16: 24 16:15 13:564
l Am3 (1) 2.951 6.777 6.355
Sampled DNm3 (2) 2,948 6.763 6.488
' Volume scr  (3) 1042 239.3 224 .4
DSCF_(4) 104.1 238.8 229.1
. Percent Moisture by Volume 0.4 0.3 0.1
' Average Stack| °C 17 10 11
Temperature °F 62 50 51
l Am3/sec (5) 2.94 3,24 3.09
Stack Gas DNm3/sec (6) 2.95 3.25 3.16
| Flowrate ACFM (7) 6220 6870 6540
'l DSCFM - (8) 6260 6880 6700
Percent Isokinetiec 102.0 106 .4 104.8
' feed Rate M _tons/hr(9) 120 108 115
tons/hr 132 _119. 127
l~ Sample Weight (nlg_) 38—.-; 0.5 5.5
mg/Am3 13.1 0,07 0.87
Particulate mg/DNm3 13.1 0.07 0.85
l Concentration| gr/ACF - 0.006 0.00003 0.0004
gr /DSCF 0.006 0.00003 0.0004
l porticulate kg/hr 0.14 0.0009 0.01
Emission kg/M ton of feed 0.001 0.000008 0.00008
Rate 1b/hr 0.31 0.002 0.02
. ‘ lb/ton of feed 0.002 0.00002 0.0002

(1) Actual cubic meters = stack conditions
(2) Dry normal cubic meters - 20°C, 760 mm
(3) Actual cubic feet -~ stack conditions

| (4) Dry standard cubic feet - 20°C, 760 mm
(5) Actual cubic meters per second - stack

Hg

Hg
conditions

(6) Dry normal cubic meters per second - 20°C, 760 mm Hg

(7) Actual cubic feet per minute -
(8) Dry standard cubic feet per minute -

stack conditions
20°C, 760 mm Hg

(9) Metric tons per hour (1 metric ton = 1000 kg)

l * EPA Method 5




' Sampled Source:

8

TABLE I

SUMMARY OF PARTICULATE¥ EMISSIONS

J.M. Brenner Company

Lancaster, _
November 19-22, 1974

Pennsylvania

Inlet C Dimensions: 9-1/2" I.D.
Test Number 1 2
Date 11-21 11-22
Sampling Start 09:00 11:28
Period Stop 12:27 15:30
Am3 (1) 2.539 2.533
Sampled DNm3 (2) 2.537 2.579
Volume AcF  (3) 89.66 89 .44
pscr (4) 89,58 - 91,05
Percent Moisture by Volume 0.6 0.6
Average Stack| °C 4.4 5.6
Temperature °F 40 42
Am3/sec  (3) 0.524 0.519
Stack Cas Dim3/sec (6) 0.524 0.529
Flowrate ACFM (7) 1110 1100
DSCFM - (8) 1130 1120
Percent Isokinetic 101.8 96.7
Feed Rate M tons/hr(g). 108 - 115
N tons/hr 119 127
Sample Weight (mg) 1102.4 1407.4
. ng/Am3 434 556
Particulate mg/DNm3 435 546
Concentration| gr/ACF 0.190 0.243
gr /DSCF 0.190 0.239
Particulate kg /b 0.82 20
Emission kg/M ton of feed 0.008 0.009
Rate 1b/hr 1.8 2.3
T 1b/ton of feed 0,02 0.02

(1) Actual cubic meters -

stack conditions

(2) Dry normal cubic meters - 20°C, 760 mm Hg

(3) Actual cubic feet -

stack conditions

(4) Dry standard cubic feet - 20°C, 760 mm Hg

stack conditions
(6) Dry normal cubic meters per second - 20°C, 760 mm Hg
stack conditions

(8) Dry standard cubic feet per minute -« 20°C, 760 mm Hg

(5) Actual cubic meters per second -
(7) Actual cubic feet per minute -

(9) Metric tons per hour (1l metric ton

* EPA Method 5

= 1000 kg)
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TABLE 1
SUMMARY OF PARTICULATE* EMISSIONS

J.M. Brenner Company
Lancaster, Pennsylvania
November 19.22, 1974

Sampled Source: Inlet D Dimensions: 18" 1.D.

Test Number 1 2
Date 11-21 11-22
Sampling Start 12:02 13:50
Period Stop 09:06 11:14
Amn3 (1) 2,513 2.376
Sampled pNm3 (2) 2,507 2.406
Volume acF (3) 88.74 83.91
pscr (4)  88.54 84.97
Percent Moisture by Volume 1.2 1.1
Average Stack| °C 2.8 5.0
Temperature °F ' 37 41
Am3/sec (3) 3.65 3.46
Stack Gas DNm3/sec (6) 3.66 | 3.52
Flowrate ACFM (7) 7740 7340
DSCFM (8) 7750 7460
Percent Isckinetic 96.6 vbh.b
Feed Rate M tons/hr (%) 108 115
tons/hr 119 . 127
Sample Weight (mg) 6.0 13635.2
_ ‘ mg/Am3 2.4 _ 57 40
Particulate mg/DNm3 . 2.4 5670
Concentration| gr/ACF 0.001 2.51
gr/DSCF 0.001 2.48
, kg/hr 0.03 71.8
Particulate ka/M t f foeod
Emission g on o ee 0.0003 0.62
‘Rate . 1b/hr 0.07 158
o lb/ton of feed 0.0006 1.2
ll) Actual cubic meters - stack conditions
2) Dry normal cubic meters - 20°C, 760 mm Hg
(3) Actuazl cubic feet - stack conditions
4) Dry standard cubic feet - 20°C, 760 mm Hg
5) Actual cubic meters per second - stack conditions
(6) Dry normal cubic meters per second - 20°C, 760 mm Hg
7) Actual cubic feet per minute - stack conditions
8) Dry standard cubic feet per minute - 20°C, 760 mm Hg
(%) Metric tons per hour (1 metric ton = 1000 kg) '
. * EPA Method 5
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TABLE I
SUMMARY OF PARTICULATE* EMISSIONS

J.M. Brenner Company
Lancaster, Pennsylvania
November 19-22, 1974

. ‘Sampled Source: Inlet Ex% Dimensions: 18" I.D.
' Test Number 1 2
| Date 11-21  11-22
' Sampling Start 12:05 14:10
Period Stop 08:58 10:58
I | An3 (1) 4,511 2.700
Sampled DNm3 (2) 4,454 2,713
;_" Volume acr_ (3) 159.3 95,34
pscr (4) 157.3 95.79
N Percent Moisture by Volume 0.3 0.8
' Average Stack] °C 7.2 7.2
' Temperature °F 45 45
l Am3/sec (5) 5,62 4,58
Stack Gas DNm3/sec (6) 5.57 4,62
| Flowrate ACFM (7) 11,900 9710
' pSCrM  (8) 11,800 9790
Percent Isokinetic 97.6 168.5
. ) g 3 :
' Feed Rate M tons/hx( ). 108 115
tons/hr 119 . 127
' Sample Weight (mg) 733.9 1936.3
: mg/Am3 163 , 717
Particulate mg/DNm> 165 714
I Concentration| gr/ACF 0.071 0.313
' gr/DSCF 0,072 0.312
l Particulat kg/hr 3.3 11.9
icu e
Emission kg/M ton of feed 0.03 0.10
_ Rate _ 1b/hr 7.3 26,2
. lb/ton of feed 0.06 0.21
' (1) Actual cubic meters - stack conditions
(2) Dry normal cubic meters - 20°C, 760 mm Hg
' (3) Actual cubic feet - stack conditions
(4) Dry standard cubic feet - 20°C, 760 mm Hg
_ (5) Actual cubic meters per second -~ stack conditions
~ (6) Dry normal cubic meters per second - 20°C, 760 mm Hg
(7) Actual cubic feet per minute - stack conditions
. (8) Dry standard cubic feet per minute - 20°C, 760 mm Hg
' (9) Metric tons per hour (1 metric ton = 1000 kg)
l % EPA Method 5 ' :

*% Validity of data for Inlet E is questionable.
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I TABLE IIT _
SUMMARY OF GENERAL PLANT VISIBLE EMISSIONS

J.M. Brenner Company
Lancaster, Pennsylvania
November 22, 1974

' Location

Approximate
. Opacity Condition
(Figure 2) (%)
A 5-10 Truck dumps, little or no wind
10-30 Truck dumps, wind substantial
' B 5-10 Truck dumps, little or no wind
*“ 10-30 Truck dumps, wind substantial

C 0 Normal condition
5 ' Slight wind

Occasional and instantaneous

E 5~20 Normal condition
20-30 Occasional and instantaneous

F 0-20 Wind less than about 5 mph
20-30 Wind between about 5-10 mph
30-50 Wind greater than about 10 mph

l D 0 Normal condition
o 5

G 0-20 Little or no wind

20-30 Start-up

30-50 Wind greater thanm about 10 mph

50-70 Occasionally when large gust of wind

H 0-20 Normal condition
I . 0-5 Normal condition

J 0-20 Normal condition

5=-20 Occasional and instantaneous

L 0-5 Normal condition
5-30 Wind up to about 10 mph
30-50 Wind greater than about 10 mph

M 0-20 Little or no wind
20-30 Wind about 5-10 mph
30-40 Wind greater than about 10 mph

N 0-20 Little or no wind
20-30 Wind about 5-10 mph
30-40 Wind greater tham about 10 mph

. K 0=-5 Normal condition

Little or no wind
When wind occurs

o
[
oo
[
W=
oo
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at inlets or outlets. This difference may be due in part to
the fact that the second set of'teéts was performed under
light to moderately heavy rain and gusting wind conditions
whereas the third test was performed under essentially dry
and less windy conditions.

The two baghouses (No. 1 and No. 2) exhibited high control
efficiency in reducing particulate emissions. These data
are summarized in Table II, &nd indicate that on an average
basis, both baghouse; were well over 99 percent efficient in
the removal of particulate. |

Visible emissions.were observed on November 21 and 22, On
November 21 a four-houf record (in accordance with EPA Method
9, readings were taken at 15-second intervals) of the visible
emissions from both outlet locations (A and B) was performed.
All measurements were zero opacity except for a small wisé of
smoke which was recorded and observed for ébout 15 seconds at
12:22 p.m.

On November 22 visible emissions measurements were performed
over the entire general‘plant. These general plant visible
emissions data have been reduced by considering eacﬁ emission
point of the process independently (see Figure 2) and summarizing
the various opacities recorded by the two certified observers.
These summarized observations are presented in Table III. The
data indicate that locatioms F, G, L; M, and N (see Figure 2)
exhibited the greatest opacities that were measured from given
point sources in and around the J.M., Brenner Company stone

crushing plant.

Total particulate emissions are presented in Appendix B.

AY
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III. PROCESS DESCRIPTION AND OPERATIONS

The J. M. Brenner Company opefates a relatively small, well-
controlled crushed stone facility in Lancaster, Pennsylvania,.
A low-grade limestone is quarried from an open-pit mine and
processed through a crushed stone plant rated at about 125 tph.
End products‘consist of a vafiety of Pennsylvania graded aggre-
gates ranging from 2 1/2 inches to 200 mesh in size. Emission
tests were conducted to evaluate the efficiency of the dry col-
lection system used to control particulate emissions from stone
processing plant operations.

Broken rock from the quarry is hauled by two 20-ton capacity
haul trucks to the crusﬁing plant. At the truck dump, the rock
is discharged onto a hoppered reciprocating plate feeder and
fed to a 24" x 26" Universal jaw crusher for primary crushing.
The crusher product is discharged to a primary belt conveyor
and elevated to a 4' x 12' Cedarapids 2-déck vibrating screen
for scalping. The minus 1 1/2-inch throughs aré chuted.to a
stacking conveyor and stockpiled as dense graded road-base
stone. The plus 2 1/2-inch oversize is gravity fed to a
Cedarapids 3033 hammer mill for final reduction. The mill

discharge, along with the 1 1/2 to 2 1/2-inch undersizes from

the scalping screen, are conveyed to two AEI 4' x 12' screens

equipped with 3 decks for final sizing. The material is dis-
charged onto the first screen where 2 1/2, 1 1/2, and 3/4-inch
sizes are chuted to open storage bins. The minus 3/4-inch
throughsare discharged onto the second screen where 1/2, 1/4,

1/8, and minus 1/8-inch screenings are also chuted to open
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bins. End—pfoducts are reclaimed and stockpiled by trucks,
As indicated by the process flow diagram (Figure 2), this is a
rather simple straight line operation.

Dust emissions throughout the‘plant are captured and vented
to two Aggregates Equipment, Inc. Model 46 baghouse collectors.
Each unit contains 46 cotton sateen bags and is equipped ;ith a
mechanical shaker mechanism for cleaning. The bags are cleaned
for one minute about every four hours, Each collector has 3,220
square feet in cloth area and about a 9,000 cfm capacity at a
2.6 to 1 filtering ratio., The first baghouse unit collects
emigsions captured at the primary jaw crusher discharge, the
scalping screen to stacking conveyor transfer point, and both
the hammer mill feed and discharge. The second unit controls
the two final sizing screens. Emissions are collected at the
feed of both screens, from the top of both screens, and at both
the head and tail of the shuttle conveyor between the screens.
$he collected fines, about 4 tons/daysare periodically discharged
into a truck and used as choke matefial in road-base stone,

The process plant operations were_closely.monitored and testing
conducted only when the facilities tested appeared to be operating
normally. Throughput was determined by the number of truck dumps

during each test period. Each truck is assumed to carry 22 tons/

"load. The average throughput during each of the three test

periods was 132, 119,and 127 tph, respectively. Complete data
appear in Appendix C.
The moisture content of the stone processed during testing on

November 19, 1974, was determined at two locations, the primary




crusher and the hammer mill discharge points. The moisture
content of the stone did not exceed 1/2 of one percent at either
location., Moisture samples taken during subsequent téstiﬁg were
regrettably lost; Although thefe were periods of intermittent
rain on November 21, 1974, it is not believed that the moisture

content ever exceeded two percent,




.

IV. ©LOCATION OF SAMPLING POINTS

The pertinent data summarizing the physical condition of
each sampling location are presented in Figures 3 through 7.
All sampling plane locations and sampling point locations-met
the minimum requirements specified by "Method 1 - Sample and
Velocity Travefses for Stationary Sources, U.S. EPA, In-House

Draft, 7-18-74," (see Appendix D).

V. SAMPLING AND ANALYTICAL PROCEDURES

All particulate sampling and analytical procedures,
including calibration procedures, followed the procedures
stipulated in the EPA reference Methods 1, 2, and 5, In-House
Drafts. Copies of these draft revised methods are included
ip Appendix D, Visible emissions dbservations wer; made fol-
lowing the guidelines set forth in the'Novemger 12, 1974

Federal Register. (See Appendix D.) Exceptions are listed below:

1, Flexible Teflon tubing connected tﬁe heated glass
probe to the heated filter at all inlet locations.
This exception did not apply at the two outlet loca=
tions. The tubing was considered as part of the probe
and was cleaned and reported accordingly. This altera-
tion is not expected to significantly affect the
results of this study and was utilized due to the

relatively inaccessible sampling probe positions.
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Stack internal dimensions:

Equivalent stack diameters downstream:

13-1/4"deep x 16" wide

Equivalent stack diameters upstream:

Sampling point locations:

SCHEMATIC DIAGRAMN

JIM.
Lancaster,

- FIGURE 3

Position

6.2 (90")

1.6 (23")

Distance
(inches)

[V I - PR R

Brenner Company
Pennsylvania

November 19-22, 1974

1-3/8
4
6-5/8
9-1/4
11-7/8

OF SAMPLING POINT LOCATIONS
IN OUTLET A
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Stack internal dimensiomns: 13-1/2"deep x 16" wide

Equivalent diameters downstream: 6,2 (90")
Equivalent diameters upstream: 1.6 (23")

Sampling point locations: : Distance
Position (inches)

1-3/8
4
6-5/8
9-1/4
11-7/8

LV I FLI B

FIGURE 4

SCHEMATIC DIAGRAM OF SAMPLING POINT LOCATIONS
IN OUTLET B

J.M. Brenner Company
Lancaster, Pennsylvania
November 19-22, 1974




Stack diameter: 9-1/2"
Stack diameters downstream: greater than 10
Stack diameters upstream: greater than 10

Sampling point locations: - Distance
Position (inches)

1

2-3/8
7-1/8
8-1/2

o=

FIGURE 5

SCHEMATIC DIAGRAM OF SAMPLING POINT LOCATIONS
IN INLET C

J.M. Brenner Company
Lancaster, Pennsylvania
November 19-22, 1974
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Sampling Point
Locations

Distance
Position - (inches)

1 1
2 1

3 1-3/8
4 2

5 2-5/8

6 3-3/8

7 4-1/4

8 5-3/8

9 6-7/8

10 11-1/8

11 12-5/8

Stack diameter: 18" 12 13-3/4

13 14-5/8

Stack diameters downstream: 2.1 (38") 14 15-3/8
' 15 16

Stack diameters upstream: 0.6 (10") 16 16-5/8
17 17
18 17

FIGURE 6

SCHEMATIC DIAGRAM OF SAMPLING POINT LOCATIONS
IN INLET D

J.M. Brenner Company
Lancaster, Pennsylvania
November 19-22, 1974
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N

Stack diameter: 18" .
Stack diameters downstream: 16 (288")
Stack diameters upstream: &4 (72")

Sampling point locations: o Distance
Position (inches)

1-1/4
4-1/2
13-1/2
16-3/4

WO

FIGURE 7

SCHEMATIC DIAGRAM OF SAMPLING POINT LOCATIONS
IN INLET E

J.M. Brenner Company
Lancaster, Pennsylvania
November 19-22, 1974
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2. "Before test" Pitot tube calibrations were performed
at twelve fan settingson the "A" side leg of each
Pitot tube and at only three "B" side fan settings.
This minor alteration is not expected to significantly

alter the results of this study.

3, Nozzle calibrations were performed in-field and at
the conclusion of the sampling. Again, this proce-
dure is not expected to significantly alter any of

the results of this study.

4, The general plant visible emissions portion of the
visible emissions data were obtained on an intermit-
tent basis by movihg about the entire stone crushing
operation'and making measurements and recordings

whenever visible emissions occurred.

This report prepéred by: ;zibéﬁdjup (:)z.’;%ﬂ¢EtL3/2f%4¢gq

Richard J. kdwals, P.E.
Environmental Ceontrol Engineer

Janet/ L. Vecchlo
Group Leader, Data Processing
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PROJECT PARTICIPANTS

J.M. Brenner Company
lLancaster, Pennsylvania
November 19-22, 1974

U.S. Environmental Protection Agency
Office of Air Quality Planning and Standards
Emission Standards and Engineering Division

R. Terry Harrison

Project Officer

John R. Floyd

Al E. Vervaert

J.M. Brenner Company

Scott Good

Melvin Huber

Emission Measurement Branch
Emission Measurement Branch

Industrial Studies Branch

Plant Superintendent

Plant Supervisor

George D, Clayton & Associates
Richard J. Powals Project Leader
Fred I, Cooper Group Leader
Source Sampling Studies
Richard G. Keller Environmental Control Specialist
Rebecca B. Knox Environmental Control Speciélist
Thomas A, Loch Senior Environmental Control Engineer

Richard C, Marcus

George M.

Santorilla

Environmental Control Specialist

Environmental Control Specialist




APPENDIX B

SUMMARY OF TOTAL PARTICULATE EMISSIONS

Particulate emissions reported are those collected on the glass
fiber filter and in the impinger catch as well as the acetone
wash of the sample train from the probe tip (nozzle) back to and
including the front part of the filter holder immediately before
the filter. This acetone wash includes the Teflon tubing used
at Inlets C, D, and E, but does not include the back half of the

sapnpling train.




SUMMARY OF TOTAL PARTICULATE EMISSIONS

J.M.

Brenner Company
Lancaster, Pennsylvania
November 19-22, 1974

16" x 13-1/4"

| lSampled Source: Qutlet A Dimensions:
Test Number 1 2 3
Date 11-19 11-21 11-22
Sampling Start 14:21 12:10 09:03
Period Stop 16:23 16:20 13:59
- Am3 (1) 1.547 7.088 7.173
| Sampled DNm3 (2) 1.524 7.219 | 7.403
‘ Volume acF_(3) 54.64 250.3 253.3
1 pscr (&) 53,80 254.9 2614
Percent Moisture by Volume 1.0 0.4 | 0.1
Average Stack| °C 19 3.3 | 6.7
Temperature °F 66 38 | 44
Am3/sec (5) 3.46 3.57 3.55
Stack Gas DNm3/sec (6) 3,43 3.64 3.68
Flowrate ACFM (7) 7340 7560 7520
; DSCFM (8) 7260 7720 7800
Percent Isokinetic 106.6 97.3 98.9
{Feed Rate M tons/hr (%) 120 108 115
‘ tons/hr 132 119 127
Sample Weight (mg) 24?5 22.5 52,8
S - mg/Am3 15.7 3.2 l 7.4
Particulate mg/DNm> 15.9 3.1 7.1
: Concentration| gr/ACF 0.007 0.001 0.003
" gr/DSCF 0.007 0.001 0.003
i {Particulate kg/hr 0.20 0,04 0.09
: Emission kg/M ton of feed 0.002 0.0004 0.0008
| Rate 1b/hr 0.43 0.09 0.21
, lb/ton of feed 0.003 0.0008 0.002

Actual cubic meters -
Dry normal cubic meters - 20°C, 760 mm Hg
Actual cubic feet -
Dry standard cubic feet - 20°C, 760 mm Hg
Actual c¢ubic meters per second -
Dry normal cubic meters per second =~
Actual cubic feet per minute -
Dry standard cubic feet per minute -
Metric tons per hour (1l metric ton =

stack ¢

onditions

stack

stack conditions

stack conditions

20°C, 760 mm Hg
conditions
20°C, 760 mm Hg

1000 kg)




SUMMARY OF TOTAL PARTICULATE EMISSIONS

J.M. Brenner Company
Lancaster, Pennsylvania
November 19-22, 1974

"(6) Dry normal cubic meters per second - 20°C, 760 nmnm Hg
(7) Actual cubic feet per minute -~ stack conditions

(8) Dry standard cubic feet per minute - 20°C, 760 mm Hg
(9) Metric tons per hour (1 metriec ton = 1000 kg)

I Sampled Source: Outlet B Dimensions: 16" x 13-1/2"

l Test Number 1 2 3

) Date ' 11-19 11-21 11-22

l Sampling Start 14:22 12:05 08:58

) Period Stop 16: 24 16:15 13:54

I _ am3 (1) 2,951 6.777 6.355
Sampled DNm3 (2) 2,948 6.763 6.488
4

':_:l volume ace__(3) 104. 2 239.3 224 .4

) pscF (4) 1041 238.8 229.1

y Percent Moisture by Volume 0.4 0.3 0.1

I Average Stack| °C 17 10 11
Temperature °F 62 50 51

}}l Am3/sec  (3) 2.94 3.24 3.09

- Stack Gas DNm3/sec (6) 2.95 3.25 3.16
Flowrate ACFM (7) 6220 6870 6540

| l DSCFM (8) 6260 6880 _6700

Percent Isokinetic 102.0 106.4 104.8

. Q .

:__:l Feed Rate M_tons/hr(9) 120 108 115

- tons/hr 132 1 119 127

1 Sample Weight (mg) 57.3 [ 10.0 14.0

R mg/Am3 19.4 1.5 2,2
Particulate mg/DNm> 19.4 1.5 2,2

:_I Concentration| gr/ACF 0.008 0.0006 0.001

h gr /DSCF 0.008 0.0006 0.0009

I Particulat kg/hr 0.21 0.02 0,02

g articulate :

- Emission kg/M ton of feed 0.002 0.0002 0.0002
Rate 1b/hr : 0.46 0.04 0.05

l lb/ton of feed 0.003 0.0003 0.0004

l (1) Actual cubic meters - stack conditions

B (2) Dry normal cubic meters - 20°C, 760 mn Hg

‘ (3) Actual cubic feet - stack conditions

l (4) Dry standard cubic feet -~ 20°C, 760 mm Hg

: (5) Actual cubic meters per second - stack conditions




SUMMARY OF TOTAL PARTICULATE EMISSIONS

J.M. Brenner Company
Lancaster, Pennsylvania
November 19-22, 1974

lSampled Source: Inlet C Dimensions: 9-1/2" I.D.
Test Number 1 2
Date 11-21 11-22
Sampling Start 09:00 11:28
Period Stop 12:27 15:30

Am3 (1) 2.539 2.533
Sampled DNm3 (2) 2,537 2.579
Volume acr  (3) 89. 66 89,44
pscr (4) 89.58 - 91.0.
Percent Moisture by Volume 0.6 0.6
Average Stack| °C 4.4 5.6
Temperature °F . 40 42
An3/sec (5) 0.524 0.519
Stack Gas DNm3/sec (6) 0.524 0.529
Flowrate ACFM (7) 1110 1100
DSCFM (8) 1110 1120
Percent Isokinetic 101.8 96.7
Feod Rata M tons/hr(9)_ 108 115 °
tons/hr 119 127
Sample Weight (mg) 1123.8 " 1423.8
' mg/Am3 443 562
Particulate mg/DNm> 443 332
Concentration| gr/ACF 0.193 0.246
gr /DSCF 0,194 0.241
Particulate kg[hr 0.84 -1
Emission kg/M ton of feed 0.008 0.009
Rate 1b/hr 1.8 2.3
T 1b/ton of feed 0.02 0.02

(1)
(2)
(3)
(4)
(3)
(6)
(7)
(8)
(9)

Actual cubic meters - stack conditions

Dry normal cubic meters - 20°C, 760 mm Hg

Actual cubic feet - stack conditions

Dry standard cubic feet - 20°C, 760 mm Hg

Actual cubic meters per second - stack conditions
Dry normal cubic meters per second -~ 20°C, 760 mm Hg
Actual cubic feet per minute - stack conditions

Dry standard cubic feet per minute - 20°C, 760 mm Hg
Metric tons per hour (1 metric ton = 1000 kg)




l Sampled Source:

SUMMARY OF TOTAL PARTICULATE EMISSIONS

JIMO
Lancaster,

Brenner Company
Pennsylvania

November 19-22, 1974

18" I.D.

Iinlet D Dimensions:
Test Number 1 2
Date 11-21 i1-22
Sampling Start 12:02 13:50
Period Stop 09:06 11:14
An3 (1) 2.513 2.376
Sampled DNm3 (2) 2.507 2.406
Volume AcF  (3) 88.74 83.91
pscr (4) 88.54 84.97
Percent Moisture by Volume 1.2 1.1
Average Stack| °C 2.8 5.0
Temperature °F 37 41
An3/sec (3) 3,65 3.46
Stack Gas DNm3/sec (6) 3.66 3.52
Flowrate ACFM (7) 7740 7340
DSCFM (8) 7750 7460
Percent Isokinetic 96.6 96 .4
Feed Rate M_tons/hr (%) 108 ° 115
tons/hr 119 127
Sample Weight (mg) 18.9 13654.,7
. mg/Am3 7.5 5750
Particulate mg/DNm> 7.5 5680
Concentration| gr/ACF 0.003 2.51
gx /DSCF 0.003 2,48
Particulate kg/hr 0.10 71.9
Fmission kg/M ton of feed 0.0009 0.63
Rate 1b/hr 0.22 159
. 1b/ton of feed 0.002 1.3

(1) Actual cubic meters -

stack conditions

(2) Dry normal cubic meters - 20°C, 760 mm Hg

(3) Actual cubic feet -

stack conditions

(4) Dry standard cubic feet - 20°C, 760 mm Hg

(5) Actual cubic meters per second =~

stack conditions

(6) Dry normal cubic meters per second - 20°C, 760 mm Hg
3

(7) Actual cubic feet per minute -

stack conditions

(8) Dry standard cubic feet per minute - 20°C, 760 mm Hg
(9) Metric tons per hour (1 metric ton = 1009 kg)
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SUMMARY OF TOTAL PARTICULATE EMISSIONS

J.MI
Lancaster,

Brenner Company
Pennsylvania

November 19-22, 1974

Sampled Source: Inlet E% Dimensions: 18" 1.D,
Test Number 1 )
Date 11-21 11-22
Sampling Start 12:05 14:10
Am3 (1) 4,511 2.700
Sampled DNm3 (2) 4,454 2.713
Volume Acr  (3) 159.3 95.34
pscr (&) 157.3 95.79
Percent Moisture by Volume 0.3 0.8
Average Stack| °C 7.2 7.2
Temperature °F 45 45
Am3/sec  (3) 5.62 4,58
Stack Gas DNm3/sec (6) 5.57 4.62
Flowrate ACFM (7) 11,900 9710
DSCFM (8) 11,800 9790
Percent Isokinetic 97.6 168.5
9 .
Feed Rate M tons/hr(9) 108 115
tons/hr 119 127
Sarmple Weight (mg) 741.9 1944 ,8
mg/Am3 164 720
Particulate mg/DNm3 167 717
Concentration| gr/ACF 0.072 0.315
gr/DSCF 0.073 0.313
. kg/hr 3.3 11.9
Particulate ke /M f feed 10
Emission g ton o ee 0.03 0.
Rate Ib/hr 7.4 26.3
lb/ton of feed 0.06 0.21
(1) Actual cubic meters - stack conditions
(2) Dry normal cubic meters - 20°C, 760 mm Hg
(3) Actual cubic feet - stack conditions
(4) Dry standard cubic feet -~ 20°C, 760 mm Hg
(5) Actual cubic meters per second - stack conditions
(6) Dry normal cubic meters per second - 20°C, 760 mm Hg

(7) Actual cubic feet per minute =

stack conditions

(8) Dry standard cubic feet per minute - 20°C, 760 mm Hg

(9) Metric tons per hour (1 metric ton

= 1000 kg)

* Validity of data for Inlet E is questionable.




APPENDIX C

PROCESS OPERATION LOG

J.M.

Brenner Company

Lancaster, Pennsylvania

November 19-22, 1974
Elapsed No. of
Time Truck
Time (min) Dumps (8) Tons TPH
1520 60 6 132 132
1620 60 6 132 132
120 12 264 132 ()
1300 60 5 110 110
1400 60 5 110 110
1500 60 5 110 110
1600 60 6 132 132
1620 20 2 44 132
260 23 506 119
0900 - - - -
1000 60 6 132 132
1025 25 -— - -
1040 15 (e) -- - -
1100 20 4 88 117
1130 30 3 66 132
1300 55 5 110 120
1400 60 6 132 132
250 24 528 127

Assumes 22 tons/dump

Average throughput over test period

Not included in elapsed time

Remarks

Start of test period

End of test period

Start of test period

End of test period

Start of test period

Crusher down
Crusher restarted

Stopped for lunch
Restarted process

End of test period




APPENDIX D

CALTIBRATION, SAMPLING, AND ANALYTICAL PROCEDURES




F:nal la-House Draft 7/18/7¢4

METHOD 1--SAMPLE Afi) VELOCITY TRAVERSES
FOR STATIONMERY SOURCES .

T Princ§p1e and Apolicability

- .3.1- Principle. A sampling site and fhe number-of traverse
points are selected to aid in ‘the extraction of a representaéiﬁe
sample. . | .' _' ' |

1.2. Applicability. This method should be applied only when
specified by the test procedures for determining compliance with
thé nevw source performance stefdards. In addition, unless otherwise
specified, this method is intended to appiy only to gas streams ;hat
‘emit directly tb'the atmosphere without further processing an& only
to new sources. | ' . |
| If app]ied to existing sourcés; some sites may not 1énd them-
" seives to this mefhod and temporary alterations to the stack or
deviation from the standard procedure may be required. Such cases
~are subject to approval by the Adm1n1strator.

" This method is not applicable to stacks conta1n1ng cyc1on1c or

"swirling flow or stacks smaller than about 0.3 m (1 ft) in diameter
or 0.07 m2 (0.8 ftz) in cross sectional area. When these cases are
encountered, cdnsult with the Administrator to determine an acceptable
solution. |
2. Procedure _

2.1 Sahp]ing site. Select a sampling site that {s at least.'
' 8 stack or duct diameters downstream and 2 diameters upstream from

any flow disturbance such as a bend, expansion, contraction, or
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visible flame. If impractical, select an alternate site that

{s at least 2 stack or duct diameters downstream and 0.5 diameter

- upstream from the flow disturbances. For a rectangular cross

section, ‘use an equivalent diameter calculated from the following

‘equation to determine the respective distances:

0, By © Equation 1-1
 where: - - '
. De = equivalent diameter
L o= length
W = width

2.2 Minimum number of traverse points. When the 8 and 2

diameter criteria can be met, the.minimum number of traverse points

_ shall be 12 for stack diameters greater than 0.6 m (24 in.) and 8 for

stack diameters equal to or less than 0.6 m (24 in.).

Yhen the 8 and 2 diameter criteria cannot be met, use Figure 1-1

" to determine the minimum number of traverse points. To use this
figure, first determine the distances from tha chosen sampling lo-

.cation to the nearest upstream and downstream disturbances. Divide

each distance by the diemeter or equivalent diameter to determine
the distance in terms of the number of duct diameters. Then, deter-

mine from Figure 1-1 the minimum number of traverse points that

. corresponds (1) to the number of duct diameters upstream and (2) to

. the number of diameters downstream, ‘Select the higher of the two

minimum numbers of traverse points, or a greater value, such that

for circular stacks the number is a multiple of four, and ror
2
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_ Figure 1-2. Example showing circular stack cross section divided into
.o 12 equal areas, with location of traverse points of each area.
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rectangular stacks, the number follows the criteria in section 2.3.2.
2.3 Cross sectional layout and location of traverse points.
2.3.1n_Qircq}ar stacks. Locate the traverse points on two ber-

pendicular diameters according ‘to Table 141'an4 the example shown

in Figure 1-2.
" Hhen large cross sectional variation of the pollutant concen-

tration is suspected, the Administrator may specify that more than

two diameters which divide the stack cross section into equal parts

' shall be used. More than two diameters may also Be used with

approva1 from the Adm1n1strator for unusually large diameter stacks.

One of the diameters shall be in a plane containing the greatest
expected concentration variation, e.g., after bends one diameter shall
be {n the plane of the bend. Th1s 1atter requirement becomes 1ess
eritical as the distance from the d1sturbance increases. Therefore,
with approval from the Administrator, other diameter locations may be
used. ‘ | .

In'addition, for stacks greater than 0.6 m-(24 in.) no sampling
points shall be selected within 2.54 cm (1 in.) of the stack walls,
and for $tacks equal to or less than 0.6 m (24 in.), within 1.27 cm
(1/2°in.) of the stack walls. To meet this criteria, do the follow-
.1ng: .. |

2.3.1.1 Stacks greater than 0.6 m (24 16.). First, determine

" the larger distance of (1) 2.54 cm (1 in.) plus the nozzle inside

dizmeter and (2) 2 times the nozzle inside diameter. Then, determine
if any of the traverse points as lccated in section 2.3.1 fall

. ’ | ' 4 .




e .

-t

i B
. . M

[] 1 N
P ! ! .
| 1 t .

. - i o 1 Q@ | -9

. - ' - ' ' '

e Bt ey H.—| —‘---.——.'--— -——'—nn--—- . .

{ ., d I PR ‘{- ) | x T

l . t . t ' . -' - . oo ." . .

' | .o |, o I 0O . :
! | '
! !

- ot S oy ey -1-'-———- - — Sl Ve Gy Ay g sk S -

|

. ]

. i
T

HET

Lo o

- o . °

»
[» am o on .
-k W T

; — L

Figure 1-3 Example showing rectangular stack cross section divided into
12 equal areas, with traverse points at centroid of each area.
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within tﬁé larger of the two distancéé. If there are any, relo-
cate them to the larger of (1). 2.54 em (1 in.) or (2) the nozzle
inside diameter of the stack_wa11s: This relocated traverse point
shall be the "adjusted" traverse point. |

Count the number of traverse points re10catéd to the adjusted
traverse point. The sampling time at this adjdsted'traverse boint

shall be this number times the sampling time increment at a non-

.adjusted sampling point as obtained by the respective pollutant

sampling method, e.g., Method 5.
2.3.1.2 Stacks equal to or less than.0.6 m (24 in.). Follow

~ the procedure in section 2.3.1.1, except use 1.27 cm (0.5 in.)

instead of 2.54 em (1 in.).

2.3.2 RecfanguTar stacks. Dtvide the cross section into as
many equa1 rectanguiar areas as traverse points,_such that th
ratio of the length to the width of the elemental areas is between
one and two. Locate the traverse poinis at the centroid of each
equal avea according to the exampTé in Figure 1-3.

The situation of section 2.3.1 concerning sampling points too
close to the stack walls is not expected to arise with rectangular
stacks. On the remote possibility that it does occur, consult with
the Administrator.

3. References

3.1 Detefmining Dust Concentration in a Gas Stream, ASME

Performance Test Code #27, Mew York, M. Y., 1957.

6




3.é Devorkin, Howard, et a].;'Air Po11ution-Source Testing
Manual, Air Pollution Control District, Los Angeles, Calif.,
November 1963, | |

3 3 Methods for Determ1nat1on of Ve1oc1ty Volume, Dust
and stt Content of Gases, Western Prec1p1tat1on Division of Joy
~Manufacturing Co., Los Angeles, Calif. Bulletin WP-50, 1963.
| " 3.4. Standard Hethod for Sampling Stacks for Particulate
~Matter, In: 1971 Book of ASTM Standards, Part 23, Ph11ade1ph1a.
_Ra: 1971. ASTM Designation D-2928- 71
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A o METHOD 2--DETERMINATION OF STACK GAS VELOCITY AND VOLUMETRIC
FLOW RATE (TYPE S PITOT TUBE)

- -

1. Pr1nc1p]e and Aoo11cab111ty

LN ] o .

1 1 Principle. Stack gas ve10c1ty is determ1ned from the gas ‘
. density and from measurement of the velocity head us1ng a Type S
(Stausschembe or reverse type) pitot tube.
1.2- Applicability. This method should be applied only when
quc{fied by the test procedures for determining compliance with the
" new source performance standards.
Thms procedure is not app11cab1e for direct measurement in cyclonic
S or sw1r11ng gas streams. When these cond1t1ons exist, procedures such
_ a§ the use of flow straighten1ng devices must be.employed as necessary
to make accurate flow rate determinations. Such procedures afe subject
to approval by the Administrator, : |

2. Apparatus .
Specifications for the apparatus are given below. Any apparatus

.

which Has been demonstrated to the Adm%nistrator's satisfaction to
be capable of meeting the specifications will be considered acceptable
for the purposes of this methed.

h 2.1 Pitot';ube. Type S (Figure 2-1), or equivalent, with a
coefficient within 5% over the working range. The pitot tube shall

be calibrated according to the procedure in secticn 4. Other devices

may be used when approved by the Adm1n1strator

2.2 D1fferent1a] pressure gauge. Inclined manometer capabTe

of measuring velocity head to within 10% of the minimum measured

e
N
.
L]
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value. Below a differential pressure of 1.3 mm (0.05 in.) vater
gauge,'micromanometers with senéitivitiés of 0;013 mm (0.0QOS in.)
should be used. However, micromanometers areAnot easily adaptable
to field conditions and ‘are- not easy to use with-pulsgting f1ow..
Thus, methods or other devices 'acceptable to the Administrator may
be used when conditions warrant. ’ ‘ ;_ |

2.3 Temperature gauge. Thermocouple, 1iquid filled bulb
thermometer,_bimetg]lic thermbmetér, mercury-iﬁ—g\ass thermometer,
or other gauges that are capablé of measur%ngnfemperature to within
1.5% of the m%nimum absolute stack temperature. The temperature '
gauge shall be attached to the pitot tube such that the sensor does
not touch any metal and its position is adjacent and afout 1.27 to
2.54 cm (0.5 to 1 in.) from the pi%of tube openings. I? it can be
shown to the satisfaction of the Administrator that a diffefencevof
not more than 1% in.the ve10city‘méasurement Qi]] be introduced, the
temperature gauge need not be attaché& to the pitot tube. | '

2.4 Pressure probe and gaugé. Pfe;cmeter tube and mercury-
or water-filled U-tube manometer capébIe'Of measuring stack pressure
to within 2.5 mm Hg (0.1 in. Hg). The static tap of a standard type
pitot tube or one leg of a Type S pitot tube with the face openings

~positioned parallel to the gas flow may ajso be used as the pressure

probe. - | o .

2.5 Barometer. Mercury, aneroid, or other barometers capable
of ﬁeasuring atmospheric pressure to within 2.5 mm Hg_(0.1 in. Hg).
In many cases, the barometric reading may be obtaiied from a nearby

weather bureau station, in which case the station value shall be

3
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requested and an adgustment for elevation d1fferences shall be

applied at a rate of minus 2. 5 mm Hg (0.1 in. Hg) per 0m (100 ft)

e1evat1on increase.

PR

2 6 Gas ana]yzer. To analyze gas composition for determ1n1ng

.- a - .

mo]ecuIar weight. Use bethod 3 or other methods specified by the

Aaministrator for dry molecular weight and use Method 5 or Reference
Method 4 for moisture content. Other methods may be used when approved
by the Administrator. | _ | o
_ . 2.7 Ca11brat1on pitot tube. Standard type, to calibrate the
Type S pitot tube. The standard type pitot tube shall have a known
coefficient obtained from the Nationa1 Bureau of Standards, Route 70 S,
Quince Orchard Road, Gaithersburg, Maryland. An alternative is to use
‘a Prandtl %ype pitot tube designed according to the criteria (given
_below and illustrated in Figure 2-2) which ensure that its coefficient
Wil be 0.99 % 0.01. | '
2.7.1 Hem1spher1cal tip (inlet end of the impact tube).
2.7.2 Eight d1ameters of straight run (based on the diameter of
the external tube) between the tip and the static pressure holes.
, 2.7.3 Sixteen diameters between the static pressure holes and
the center11ne of the external tube, following the 90° bend.
2.7.4 E1ght static pressure holes of equal size (approximately

1/32 in. diameter), equally spaced in a piezometer ring configuration.

]

2.7.5 Ninety-degrée bend of relatively large radius (approximateiy

. three diameters).
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Figure 2-2.

Hemispherical
~ Tip

Standard Pitof Tube.
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2.8 Calibration differential pressure gauge--For calibration
.burposes, inclined manometer capable of measuring velocity head to
within 5%. o A .

3. Procedure | N | |

3.1 Set up the‘apparétus as;showr'iﬁ Figure 2-1." Make sure
all connections are tight and leak free. Level and zero the
manometer. Record all necessary'dafa as shown in the example data
sheet (Figure 2-3).

3.2 Measure the velocity head and temperature at the traverse.

'po1nts speC1f1ed by Method 1.

3.3 Measure the static pressure_in the stack. One reading is

. usually adequate for all measuring points during the test; however,

this must be confirmed by randomly moving the pressure probe over
the cross section to see if there’are any significant variations,
" {.e., greater than about 75 mm H20 (3 in. HZO);. If there are
significant variations, check the location for disturbances. If
'none are found, measure the static pressure at each traverse point.

3:4 Determine the atmospheric pressure

3.5 Determine the dry stack gas molecular weight. For combusticn
processes, use Method 3. For processes emitting essentially air, an
analysis need not be conducted; use a me1ecu1ar weight of 29. For
. other processes, consult the Administrater.

3.6, Obtain the moisture content from ﬁethod 5 or by using
Reference Method 4. ‘

" 3.7 Determine the cross sectional area of the stack or duct

at the Sa mp11ng location.




Figuré 2-3. Velocity Traverse Data

PLANT

DATE
RUN HO.

-

STACK DIAMETER, m (in.)
BAROMETRIC PRESSURE, mm Hg (in. Mg)_

STATIC PRESSURE IN STACK (Pg), T .
mm Hg (in. Hg) )

CROSS SECTIONAL AREA, m% (ft%)

OPERATORS . : " SCHEMATIC OF STACK

CROSS SECTIOH
f o Stack Temperature
{Traverse Pt. Vel. Hd., 4p 0. 0oy 0, (0
No. m (in.) H,0 | to, ¢ (°F) | Tg» K (R) /Tg 4p
o [
: ' Averane
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4, Calibration

4.1 Pitot tube. .
4.1.1 Ca]ibration set;up--CaTibration shall be done in a
f]ow system having the. following essent1a1 design features: ‘
~ 4.1.1.1 The "flowing gas stream" must be confined to a definite
cross sectional area, either circy?ar or rectangular. " For circular

ducts, the diameter must be at.1eas£ 20 cm (8 in.), and for rectangu-

1ar ducts, the W1dth (shorter s1de) must be at least 20 cm (8 in.).
|

The ¢ross sect1ona1 area must be constant over a d1stance of 10 or

more duct diameters. For a rectangu1ar_cross_sect1on, use an
equivalent diameter calculated from the following equation to determire

the number of duct diameters: e

2L W

b = W+ Equation 2-1
wheré: |
Do = equivalent diameter'
° L = length
W = width “

4.1.1.2 To ensure the presence of stab1é, fully developed

turbulent flow patterns at the calibration site, or “test section”,

"the site must be located at least 8 diameters downstream and two

diameters upstream from the nearest disturbances.

4.1.1.3 The system must have the capacity to generate at least

“¢fx different test section velocities, at approximately equal inter-

vals, in the range of 300 to 1525 m/min (1000 to 5000 fpm). (Note:
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- When velocities beyond this range are éxpected, consult with the

Administrator to determine an acceptable procedure.) The velocity
at each fan setting must be constant with time, to guarantee the

. : A L - e p =
presence of steady flow during calibration.

4.1.1.4 1In order to calibrate the Type S pitot tube, velocity

head readfngs must be taken at a specific point in a flowing gas

stream with both the standard and Type S pitot tubes. Thus, two .
eniry porﬁs, one each for the stgndard and Type S pitot tubes, shall

‘be cut in the test section; the standard pitot entry port shall be-

Yocated s1ightly downstream of the Type S port, so that the standard

and Type S impact openings will 1ie in the same plane. during calibra-
tion. To facilitate alignment of .the pitot tubes during calibration,

it is advisable that the test section be constructed of plexiglas or

some other transparent material.

4.1.2 Calibration procedure. It is recommended that an identi-
fication number be assigned to the pitot tube, and that this number

be permanently marked or engraved on the body of the tube; also, one

‘leg of the tube should be marked "A", and ther other, "BY,

Obtain calibration data for both the "A" and "B" sides at the
6 or more different test section velocities. Proceed as follows:
| 4.1.2.1 Clean and fill the manometer. -Inspect and leak check
all pitot lines and fittings; repair or replace if necessary.
4.1.2.2 Level and zero the manometer. Turn on the fan to
séfting No. 1, and allow the flow to stabilize. Seal with tape

the Type S entry port.
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4.1.2.3 Using the-standard type pitot tube; locate an ares
where there is 1ittle or no velocity variation over a 5 cm (2 in.)
square sgement. Using this érea; align the standard pitot tube so
that its. tip is poiptipg'directly into the flow; if the tube is’

inserted and held manually, particular care should be taken to

. avoid "yaw" and "pitch" angles. Make sure that the entry port

surrounding the tube is properly sealed.

4.1.2.4 Read BPetd and record its value in a data table similar

to that shown in Figure 2-4. Remove the standard pitot tube from

. the duct; disconnect it from the manometer.

4.1.2.5 Seal the standard port and open the Type S port.
Connect the Type S tube to the manomeﬁer; Insert and align the
Type S pitot tube so that the "A™ side impact opening is at the

same measuring point as was the standard tube and is pointing directly

into the flow. Make sure that the entry port surrounding the tube is

properly sealed.

- 4.1.2.6 Read tpg and record its value in the data table. Remove
the Type S tube from the duct and disconnect the manometer.
4.1.2.7 Repeat steps 4.1.2.2 through 4.1.2.6 above for a
sgcoﬁd set of readings until two sets of ve1oq{ty head measurements

are within 52. _
4.1.2.8 Repeat steps 4.1.2.2 through 4.1.2.7 for fan setting

- No. 1 for the "B" side.

4.1.2.9 Repeat step 4.1.2.2 throﬁgh 4.1.2.9 for fan settings
No. 2 through No. 6, or as applicable. '
10
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Pitot Tube Identification Number:

Figure 2-4, Pitot Tube Calibration Data

"A" Side Calibration

~ Fan
Setting

.Apstd'.

cm H20
(in. H20)

: AP(S) =

cm-H20

(in. H20)

Cp(S)

Cp(s)
Average

la

1b

2a

2b

3a

" 3b

" 4a

4b -

5a

5b

6a

6b

"B" Side Calibration

Fan
Setting

A,pstd
cm HZO

(in..HZO)

8 (s)
cm H20-

(in. H20)

Cp(S)

Average

Co(s)

la

1b

2a

2b

3a

3b

4a

4b

ha

5b

6a

6b

n-
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4,1.3 Calculatjons. .
4.1.3.1 For each data point, calculate the Type S.pitot tube

 coefficient using the following formula:

-
L I [

Cots) T Cplstd) [

Equation 2-2

where: | | |
| cp(S) = Type § pitot tube coefficient. R o,
.Cp(std)=5tandard pitot tube coefficient; use 0.99 if the

~coefficient is unknown and the tube is designed -
1according to. the guidelines in section 2.7.
Pt = Ve1ocify head measured by the standard pitot tube.
cm H,0 (in. H,0). . |
bpg - = Velocity head measured by the Type S pitot tube,
. em K0 (in. K,0). | |
‘4f1.3.2- For each fan setting, determine the average Cp of the
two values taken in step 4.1.2.7 for side "A" and likewise for the two
values taken in step 4.1.2.8 for side "B". Determine the difference,
Use the pitot tube only if the differences at each fan setting differ
by-no mofe than 0.01.

4.1.3.3 Plot each calculated C_ for each "A" and "B" side

P
against the velocity. Use the pitot tube in that range of velocities
where the ccefficient varies no more than 5%.

4.1.4 Recalibration and Maintenance., If the tube has been

significantly damaged by field use, i.e., if impact faces are badly

12 -
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bent out of shape, cdt, nicked, or noticeably misaligned, the
tube shall be repaired and recalibrated, or replaced.’ |

4.2 Temperature gauges. Calibrate against mercury-in-glass
thermometers. R . '

4.3 Barometers. Calibrate against a mercury barometer.

5.. Calculations

Carry out calculations, retaining at least one extra decimal
figure beyond that of the acquired data. Round off figures after
final calculation. S

5.1 Nomenclature.

A = Cross sectional area of stack, m2 (ftz).

o)
"

Water vapor in the gas stream (from Method 5 or

Reference Method 4),'proportion by volume.

B
it

Pifot tuba coefficient, dimensionless.

e ‘ 172 -
Pitot tube constant, 34.97’5'2c (Q/QSNOTE)(mm Ha)
| o (k) (mm H,0)

for the metric system and

o5 ag ft_ [(1b/1b-mole)(in. Hg) |'/2  for the English syste
Sec (°R) (in. H,0)
Md = Molecular weight of stack gas, dry basis (from Method 3
or other approved methods), g/g-mole (1b/1b-ho1e).
M = ﬂo]ecu]ar weight of stack gas, wet basis, g/g-mole
(1b/1b-mole). -
=My (1-B, ) +188 ' Equation 2-3

13.
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= Atmospheric pressure, mm Hg (in. Hg).

Pbar
Eg = Stack static pressure, mm Hg (in. Hg).
P = Absolute stack gas pressure, mm Hg (in. Pg)
* - . " y L e * .
= Pbar + Pg . Equafjon 2-4
, Pstd = Standard absolute pressure, 760 mm Hg (29.92 in. Hg).
-Qsa' = Dry volumetric stack gas flow rate corrected to
standard conditions, dsem/hr (dscf/hr). .
te = Stack temperature, ° (°F). '
' Ts = Absolute stack témperature, OK (OR).
*=n3+'g'ﬁrﬁwn Equation 2-5
=460 + t, for English ‘Equation 2-6
CTetd T Sfandard absolute temperature, 293° ¥ (528o R).
Ve, T Stack-gés velocity, m/sec (ft/sec).
#p = Velocity head of stack gas, mm H20 (in. HZO)'

3600 = Convers1on factor, sec/hr.
18 = Molecular weight of water, g/g-mole (1b/1b mole).

5.2 Average stack gas ve]ocity.

2P T : ation 2-
s T ( s P )avg _— Equation 2-7

See Figure 2-3 on how to calculate the average of the procuct

of Ts-and :p. MNote: Equation 2-7 assumes that Ps and Ms do not

change appreciab]y'with cross section and with time. For other cases,

consult with the Administrator to determine an acceptable procecure.
' 14
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5.3 Average stack gas dry volumetric flow rate,

Q, = 3600 (1-8,)v_ A —;IEEQ_ {flL; Equation 2-8
sd . ws S Ts(avg) lfstd _

See Figure 2-3 on how to-calculate the average absolute stack

temgerature, Ts(avg)'
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ETHOD 5--DETERMIL TION OF PARTICULATE
' EMISSICNS FROM STATICHARY SOURCES
1. Pr1nc1ﬂ1e and fonticebility
NS - 1.0 PrincipTe. ‘Particulate matuer is w1thdraun isokinetically

from the source and collected on glass fiber filter ma1nta1ned at
temperéturﬂs equal to or less than 120 14° ¢ (248 * 25° F) or such
-other temperature as specified by an app11cab1e subpart of the

'_standards. The Partmu'late mass 1s deternwned grav1metr.c3111 after

-

removal of unconb1ned water. ) _
1.2 App11cab111ty. This method is apn11cab1e for the determira-
tion of particulate emissions from stationary sources only when
specified by the test procedures for detevymining compliance with
new source performance standards. | '
2. Apparatus
20 éamp1ing train. A schematic of the samp]%ng_train used in
this mathod is shown in Figure 5-1. Cormercial models of this train
are available. However, if one désires fo build his own ‘corp1ete
construction dnta11s ars described in APTD-0581; for changes frem t
APTD-0581 document and for a1;ow=b1e modifications to Figure 5-1, see
the following subsecticns. .

-. The operat.nq and ma1nter=nce aro"edures for the sampling train
are described in APTD-0576. Since correct usage is important in ub
taining valid results, all users should read. the APTD-0576 document
and adopt the cperating :nd maintenance precedures outlined in it,

urless othorwise specified herein,
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leading edqe. The angle of taper shall be ¢ 30" and the taper shall

2.1.1 Probe nozzle--Stainless steel (316) with sharp, tapered

_—- - be on the outside to preserve 2 constant internal diameter. The prote
nozzle shall be of "the button-hook or e]Bow design, unless otherwise
‘specified by the féministrator. The wall thicﬁness of the nozzle
shall be less than-or equal to fhat of a 20 gauge tub{ng, i.e., D.165 cf
(0.065 in;) and the dfstance from the tip of the nozzle to the first
Ibend or point cf disturbance shall be at least twp times the outsice
nozzle diameter. - The nozzle shall Se_constfucted from seamless stain-.
'1ess steel tubirg. Otﬁer configuraﬁions-and construction material rmay
be used with approval from the Admiﬁistrator.

_ A range of sizes suitable for jsokinetic sampling should bz

available, e.g., 0.32 cm (1/8 in.)_up'to 1.27 cm (ilz-in.) (or larcer

if higher volume sempling trains are used) inside diaméter (I1D) rozzizc
~in inﬁrements of 0.16 cm (1/16 in.). Each nbzz}e shall be ca1ibratéd

-according to the procedures out]fned in the calibration section.

2.1.2 Probe 1iner--Borosi1icaté o% qua%tz glass tubing with 2
-heating system.capab1e of maintaining a gas temperature at the exit &nc
during sampling of no greater than 120 ¢ 14° ¢ (248 + 25° F) or no
greéter than such other temperaturé as specified by an applicable
subpart of the standards. Since the actual temperature at the outle:

of the probe is not monitored during sampling, protes constructed

thn

according to APTD-0581 and utilizing the calibration curves of APTO-C
e e

of calibrated according to the procedure outlined in APTD-C375 will te
1]

considered as acceptable.
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Borosilicate or quartz g]ass-prqbe liners shall be used for

temperatures up te about 480° C (9000 F) and quartz liners for

-temperatures up to about 0a0° ¢ (1650° F). Both may be used at

-
’
-

higher temperatures’ for short peribdé of time, but nust be approved

by the Administrator. The softening temperature for borgsilicate

is 820° ¢ (1508° F) and for quartz it is 1500° ¢ (2732° F).

1

When Tength limitations, i.e. greétér than about 2.5 m (8.2 ft),

. are enc?untered at temperatures less than 320° ¢ (608° F), stainless
sfge1 (316) or Incoloy 8251 (both of seamless tubing), or other
materials as approvéd by the Administrator,‘may be used. Metal

probes for sampling gas streams at fémperatures in excess of 32_0o C

(608° F) must be approved by the Administrator.

2.1.3 Pitot tube--Typ2 S; or other de?ice appfoved by the |
Administrator, attached to probe to allow constant monitoring of the
stack gas velocity. The face openings of the pitot'tube and'tﬁe probe
nozzle shall be adjacent and para11e1 to gach other, not necessarily
on the same plane, during sampling. Thg free space between the nozzla
and pitot tube shall be'at least 1.3 cm (O.S in.). The free space
shall be set based on a 1.3 em (0.5 in.) ID nozz]e; If the sampling
train is designed'for sampling at higher flow rates than that described

in APTD-0581, thus necessitating the use of larger sized nozzles, the

largést sized nozzle shall be used to set the free space.
The pitot tube must also meet the criteria.specified in Methed 2
and calibrated according to the procedure in the calibration section

of fhat mathod.

|
Trade nare,




\\\>\\ V2.1.4 Differential pressure gauge--Tnclined manometer capable :
of measuring velocity head to with%n‘loﬁ of the minimum measured value.
“’fBelow a differential pressure of 1v3-mm (0.05 in.) water gauge,
._m1cromanometers with sensitivities of 0. 013 mm (0 0005 in.) should
be used. However, m1cromanometers are not eas11y adaptable to fue]d
cond1t1ons and are not easy to use with pulsating f1ou Thus, methods

or other devices acceptable to the Administrator may be used when con-

d1t1ons warrant. A

2.1.5 Filter holder--Borosilicate g]uss W1th 2 g1ass fr1t
filter support and a silicone rubber gasPet Other materials of
construction may be used with approva] from the Adn1n1strator,
e.g. if probe liner is stainless steel, then filter holder may be
stain1ess stee1 The holder des1gn shall provide a pos1t1ve sea1
against 1eakagn £rom the outside or around the f11uer

2.1.6 Filter heating system——Any heat1ng system capab1e of
maintaining a temperature around the Fi1ter holder during sampling
of no greater than 120 ¢ + 14° ¢ (248 + 259 F), or such other temperature
as spec1f1ed by an applicable subpart of the standards A temperature
gauge capable of measuring temperature to within 3° C (5.4o F) shall

be installed such that temperature around the filter holder can be

.regulated and monitored durinrg samp11ng. Heating systems other than
" shown in APTD-0581 may be used. B ?
"2 1.7 Condenser--Any sysiem fhat cools %he sample gas stream
and ajloﬁs measurerent of the water condenseu and moisture ledvxng tre

condenser, each to within 1 ml or 1 g. Acceptab1e means are to

o |
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measure the condensed vater either gfavimetrica]ly or volumetrically
and to m*asure the moisture 1eav1ng the condenser by (1) monitoring
-the temperature and pressure at the ex1u of the condenser and using
Da]ton s law or (2) by passing the samp]e gas strean thrcugh a tared
silica gel trap with exit gases Lept be]ou 20 ¢ (68 F) and dnterm1n1""
- the weight gain.
" Note: If "condensible particulate matter" is desired, in additicn
- to méisture content, the following system shall be used--four impingers
connected in series with ground glass, leak free fitﬁings or aﬁy
4 similarly lezk free noncontaminat{ng fittings. The first, third, and
fourth impingers shall be of the Gr'eenburg-Snith design, modified by
.rep1ac1ng the tip with a 1.3 em (1/2 in. ) 1D g1ass tube extend1rg to
about 1.3 cm (1/2 in. ) from the bottem of the flask. The second
1mo1nger sha11 be of the Greenburg ~Smith des1gn with the standard tip.
Ind1v1dug1 States or control agencies requ1r1ng this 1nforrat1on shall
'be contacted as to the sample racovary and ana1y51s of the impinger
contents. ' |
For purposes of writing the pfoceduré of this method, the systiem
described in the note above will be used for determining the moisture
content of the steck gas. Modifications (e. 9. using flexible con-
nections between the impingers or us1ng mater1als other than glass)
may be used with approva1 frem the Acn1n1strauor
'If means other than silica gel are useo:to determina the amount ¢
mois-ure leaving the condenser, it is reccmwgnded that silica gei stiii

he used between the condenser systen and purp to prevent meisture ccn-

dens-tion in the pump and retering cavices.
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denser.

‘7\ .
Unless otherwise specified by the Administrator, flexible

vacuum lines may be used to connect the £i1ter holder to the con-

'2.1;8 Metering system--Vacuum qauge, leak- free- pump, thermometers
caeabie'of measuring temperaeure to within 3° € (5. 4% F), dry gas meter
with 2% accufacy, and related equipment, or equivaient, as‘required to
haintain an isokinetic sampiing rate and to determine sample volume.

Sampling trains utilizing-metering systems designed for higher flow

‘ates than that described in APTD-0581:or APTD-0576 may be used pro-

'vided that the specifications in sec%ion 2 of this method are met. When
the metering system is used in conjunction with a pitot tube, the system
shali enable checks of isokinetic rates. |

‘ 2. 1 9 Barometer--dercury, aner01d dr other barometers capabie
of measuring atm ospheric pressure to h1th1n 2.5 mm Hg (0. 1 in. Ha).
In many cases, the barometric reading may be obtained from a nearby
weather bureau station, in which case the station va1ue shall-be
requested and an adjusthent for elevation differences shall be appiied

at a rate of minus 2.5 mm Hg (0.1 in. Hg) her 30 m (100 ft) elevation

increase.

-

2.1.10 Gas density determination equipment--Temperature and

pressure gauges and gas'ana1yzer as described in Methods 2 and 3.

2.1.11 Temperaeu*e and pressure gauges--If Dalton's law is
used, to monitor temperature and pressure at condenser outlet. The
temperaxure gauge shall have an accuracy of 1° C (20 F). The prassure -

gauge <hall be capable of measuriag pressura to within 2.5 mm Hg
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\\\\\\(0 .1 in. Hg). If silica gel is used in the condenser system the

temperature and pressure must be measured before the silica gel

component.
2.2 Sanp]e recovery.

2.2.1 Probe linzr and probe nozz]e brushes-—hy1on br1°tles
with sta1n1ess steel wire handTes. The probe. brush shall have

extens1ors, at least as leng as the probe, of stainless steel, nyion,

) tef1on, or similarly inert material. Both brushes shall be properly

' sxzed and shaped to brush out the probe liner and nozzTe

$.2.2 Glass wash bottles--Two.
~2.2.3 Glass sample storage containers--¥idemouth, for acetone
wasﬁes.‘ The cap shall be teflon lined or of such constructjon SO as
to prevent chemical attack from the acetone. ‘Other types of containers
must be approved by the Administrator. )

2.2, 4 Petri d1shes——For f11ter semples, g1ass or p1ast1c unless
otheru1se specified by the Administrator.

2. 2 5 GBraduated cylinder and/or baTance--To measure condensed
water to within 1 ml or 1 g. Graduated cylinders shall have sub-
divisions no greater than 2 ml. Most 1aboratory balaznces are éapable
of‘weighing to the nearest 0.5 g or less. Any of these balances are
suitable for usé here and in sectfon'Z.B.l.

2.2.6 Plastic storage containers--Air tight containers to store
sm11ca gel. . . .' i

2.2.7 Funne1 and rutber pu11cehgn--To.aid in transfer cf silicz

gel -to containar; not nacessary if silica ggl is weighed in the tielc.
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‘2.3 Analysis.

2.3.1 G]éss weighing dishes.
‘2.3.2 Desiccator, ' .
2;;.3 Analytical ba]ance--To'measufe td witﬁjn Q.1 mg.
2.3.4 Balance:-To measure to witﬁin 6.5 g. '
2.3.5 Beakers--250 ml. |

2.3.6 Hygrometer--To measure the relative humidity of the

- laboratory environment.

2.3.7 Temperatgre gauge4—To.measure ﬁhe temperature of the
laboratory environment. - )
3. Reagents |

3.1 Sampling. .

3.1.1 Fi]ters——Giass fiber fi]%ehé,.wftﬁout organfc bfnder; of
near neutral.pH (7 + 1), exhibiting at least 99.95% efficiency

(< 0.05% penetration) on 0.3 micron dioctyl phthalate smoke particles.

The filter efficiency test shall be conducted in accordance with ASTi

~ standard method D 2986-71. Test data from the supplier's quality

control program.is sufficient for this purpose.

3.1.2 Silica gel--Indicating type,.6-16 mesh, If previously
used, dry at 175° ¢ (350° F) for 2 hours. New silica gé1 may be
used as received.

3.1.3 Water--lthen analysis of the material caught-in the impingzais
is required, distilled water shall be used. Run blanks prior to field
use to eliminate a high blank on test samples.

3.1.4 Crushed ice.

. N s f' | i




3.1.5 Stopcock grease--Acetone insoluble, heat stable silicone
" grease. - This is not neceséary if screw-on connectors with teflon
s]eeves, or similar, are used.

-|3.2 Sample recovary.

"""3,2.1 Acetone--Reagent grade, s 0.001% residue, in glass bottles.

Acetone'from metal containers generally has a high fesidue blank and
should not be used. Sometimes, suppliers transfer acetone to glass
:bott1es from metal containers. Thus, acetone b1anks shall be run
hpr1or to f1e1d use and only acetoné with low b1ank values (< 0.001% )
shall be used. o

3.3, Analysis.

3.3.1 Acetone--Same as 3.2.1..

3.3.2 Desiccant--Anhydrous calciumsulfate, indicéting type.
.4. Procedure _ '_

” 4,1 Sampling. The sampiing ;ha11'be conduéted.by competeﬁt

personne1 exper1enced with this test procedure. |

4.1.1 Pretest preparation. - A1l the components sha11 be main-
tained and calibrated according to the procedure described in APTD-057
'_ unless otherwise specified herein,

_ Heigh approx1mate1y 200-300 g of s111ca gel in air t1ght containe
to the nearest 0.5 g. Record the total weight, both silica gel and
container, on the ‘container. Hore silica gel may be used but care
should be taken during sampling that it is not entrained and carried
out from the impiﬁger. As an alternative, the silica gel may be
weighed diredt1y in the impinger or its sémp]ing holder just prior

to the train assembly.
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\\$\\ \  Check filters visually agaidst,light for irregularities and

flaws or pinhole leaks. Labtel a'fiTter of proper diameterfon the
=_back side near the edce us1ng numher1rg machine ink. As an alterna-
"t1ve, 1abe1 the sh1pp1ng container (g1ass or p1a¢t1c petri dwshes)

and keep the f11ter in this container at all times except during

-

sampTing and weighing.
Des1ccate the .11ters at 20 ¢ 5-6o c (68 100 F) and ambient
pressure for at least 24 hours and weigh at 6 or more hour 1nterva15
to a constant \e1ght, j.e., ¢ 0.5 rg change from previous weighing,
and record results to the nearest 0.1 mg. During each veiching the
filter must not bé exposed to the laboratory atmosphere_for a pericd
greater than 2 minutes and a relative Humidity above 50%.
4,1.2 Preliminary determinétions.‘ Select the saﬁp]ing site and
© the minimum number of sampling points according to Method 1 or as
specified by the Administrator. Determine the stack pressure,
-temperature, and the range of velocity heads using Method 2 and
mo1sture content us1no Apnrox1nau1cn lethod 4 or its alternatives
" for the purpose of making isokinetic sampling rate calculations.
Estimates may be used. However, final fesu]ts will be based on actuzl

measurements made during the test

Select a nozz1e size based on the range of velocity heads such

sintain
4 i

that it is not necessary to change the n0421e size in order to mz
jsokinetic sempling rates. During the run, do not chance the nozzle
size. Ensure that tha differential pressure gauge is czpable of
measuring the minimum velocity head value to within 10%, or as
sreeified by the Eeminietrator. -
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\\>\\ % Select a suitable probe liner and probe length such that all

traverse. .points can be sampled. Consider sampling from opposite

Select a total saripling -time greater than or equal to the

"minimum total sampling time specified in the test procedures for

the specific industry such that the sampling time pen point is not

Tess fhan 2 min. or some greater fime interval as specified by the

Administrator and the Samp1e volume that will be taken will exceed

the required minimum total gas samp]e volume spec1f1ed in the test

|'

1

Il = ~ sides for large stacks to reduce the length of probes.
B

|

l

~ procedures for the spec1f1c industry. The latter is based on an

Note a1se that the minimum total

approx1mate average sampling rate.
B samp1e volume is corrected to standard conditions.

It is recommended that 1/2 or-an integral number of m1nutes be

In some circumstances, e.g. batch cycles, 1t may be necessary

' . sampled at ‘each point in order to avoid t1meleep1ng errors.
i

to sample for shorter times at the traverse points and to obtain

|
In these cases, the Administrator's

smaller gas sample volumes.
approval must first be cbtained.

> 4.1.3 Preparation of collection train. During preparatﬁon‘and
assemb1y of the Scmp1.ng tra1n keep all open1ngs where contamination

can occur cowered until just prior to assembly or unt11 saWp11ng is
; .
i

- about to begin. RS i

the th1rd impinger empty, and place approxume»e1y 200-300 g or mere,

if nﬂcessary, of preweighed silica gel in the fourth impinger Record

|

12

I’ ' Place 100 ml of water in each of the finst two impingers, leave

b I’
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the weioht of the silica gel. and container to the nearest 0.5 g.
Place the containér in a clean place for later use in the scmple

_recovery.

~ Using a tweezer or clean disposabie surg1ca1 gloves, place the

Yabeled and \e1ghed ‘filter in the filter holder. Be sure that the

1,f11ter is propﬂrly centered and the gasket properly placed so as to

not allow the sample gas stream to circumvent the filter. Check

filter for tears after assembly is cempleted. ,
When glass liners are used, 1nsta11 selected nozzle using a |
Viton A 0-ring when stack terperatures are less than 260° € (aOOo F)

or an asbestos str1ng gasket when te.peratures are h1gher The Viton

A 0- r1ng and astestos string gasket are installed as a seal where

the nozzle is connect=d to & g1ass 11ner. See APTD- 0576 for deua11s
When metal liners are used, 1nsta11 trn nozzle as above or by a 1eak
free direct mechanical connect1on. Mark probe.w1th heat resistant
tape or by some other method to denoté.the proper distance into the
stack or duct for each sampling pﬁint. | o .- o
Unless otherivise specified by the Rdministrator, attach a
température probe to the metal sheath of the sampling probe so that
the sensor extends beyond the probe tip and does not touch any metal.
Its position should bz about 1.27 to 2.54 cm (0.5 to 1 iﬁ.) frem
the pitot tube and prote nozzle to avoid interference wifh the gas fiow
Set up the train as in Figqre 5-1, using, jf necessary, a very
. 1ight coat of silicone grease on all ground glass joints, greasing

only the cuter portion to avoid possibility of conteminaticn ty the

13
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s111cone grease. With approval from the Administrator, a glass

' cyc1one may be used between the probe and filter holder.

Place crushed ice around the {mpinger .

4.1. 4 Leak check procedure--After the sampling train has been

...--""'"—

assemb1ed turn on the filter and probe heat1ng system to 120 ¢ + 4% ¢

(248 + 259 F) or such other temperature as spec1f1ed by an applicable

subpart of the standards for the leak check. (If water condensation

is not a problem the probe and/or filter heating system need not be
used.) A11pw time for the.temperature to stab111ze. If a Viton A O-ring- |

or other leak free connection is used in assembling the probe nozzle

to the probe liner, leak check the train at the sampling site by plug-

| ging the nozzle and pulling a 380 mm Hg (15 in. Hg) vacuum. If an

asbestos string is used, do not connect the probe to the train during
the leak check. Instead, leak check the train as above by first plug-

ging the inlet to the filter holder. Then connect the probe-to the

train and leak check at about 25 mm Hg (1 in. Hg) vacuum. A leakage

rate in excess of 4% of the average samﬁ]ing'rate or C.C0057 m /min.
(Q.Oz.cfm), whichever is less, is unaqceptabTe in either case.

The following leak check instructions for the sampling train
described in APTD-0576 and APTD-0581 may be helpful. Start the pump

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

| closed. Partially open the coarse adjust valve and slowly clese

the by-pass valve until 380 mm Hg (15 in. Hg) vacuum is reached.

Qg;not reverse direction of by-pass valve. This will cause water to

back up into the filter holder. If 380 fm Hg (15 in. Hg) is exceeded,

%
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either ]eak check at this higher vacuum or end the leak check as
shovn below and start over.

When the leak check is completed, first slowly remove the
p1ug from the inlet to tbe probe or filter holder and 1mmed1ate1y
turn.off_the vacuum pump. Th1s prevents the water in the impingers
frem being forced‘backward into the filter holder and silica gel
from being entrained backward into the third impinger.

Leak ehecks shall be conducten as described whenever the train

1s d1sengaged e.g. for silica gel or_filter changes, during the

" test, prior to each test run, and at the comp]et1on of each test run.

If leaks are found to be in excess of the acceptable rate, the test
will be considered invalid. To reduce lost time due to leakage
occurrences, it is recormended that Teak checks be conducted

between port changes. |
4.1.5 Particulate train Operat1on—-Dur1ng the sampling run,
isokinetic sampling rate to within 10%, or as specified by the
Administrator, of true jsokinetic and the temperature around the
filter of no graater than 120'1 140 ¢ (248 % 25° ), or as specified
by an applicable subpart of the standards,.shd11 be maintained.
For each run,:record the data required on the example data
sheef shown in Figure 5-2. Be sure to record the initial dry oas
meter reeding. Recnrd the dry gas meter readings at the beginning
and end of each sambiing time increment, when changes in flow rates
are made, and when samp1in§ is halted. Take other data point readings

at least once at each sample point during each tim2 increment and

15
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~ gas stream.

additionél.readings when significant changes (207 variation in
ve]ocity head readings) necessitate additional adjustments in flow
rate. . : L ' |

Clean the portho1es prior to the test run to minimize chance
of samp11ng the depos1ted mater1a1 To beg1n samp11ng, remove the
nozzle cap, verify that the filter and probe are up to temperature,
and that the pitot tubes and probe are properly pos1t1oned.' Position

the nozzle at the first traverse point with the tip pointing directly

Iinto the gas stream. Immediately start the pump and adjust the flow

.to isokinetic conditions. Momographs are available for sampling

trains using type S pitot tubes with 0.85 t + 0.02 coefficient and

when samp11nq in air or a stack gas with equ1va1ent density (no1ecu1ar

' ;we1ght equal to 29 + 4), which aid in the rapid adJustmnnt of the

isokfnetic sampTihg rate without excessive computations. APTD-0576
déﬁai]s the procedure for using these nomograph#. If Cp and Md are
oqtside the aboVe stated ranges, do not use the nqugraph unless
appropriafe steps are taken to compensate for the deviations.:

‘When the stack is under significant negative stack preséure
(height of 1mpinger'stem), take care to close fhe coarse adjust valve
Befofe inserting the probe into the stack to avoid water backing into

the filter holder. If necessary, the pump may be turned on with the

coarse adjust valve closed.

When the probe is in position, block off the opanings around

the probe and porthole to prevent unrepresentative dilution of the

16
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Traverse the stack cross section being careful not to bump
the probe rozzle into the stack wa]]s when sampling near the wa]Ts
or when removing or inserting the probe through the portholes to
minimize chance of extractwng deposited material.’

During the test run, make pertodic adjustments to Leep the
temperature around the filter holder at the proper temperature and
add more ice and, if necessary, salt to m=1nta1n a temperature of
1ess than 20° € (68 F) at the condenser/s111ca gel outlet to avoid
_excessive moisture Tosses. | | -_ -

If the pressure drop across the- filter becomes too h1gh making
isokinetic sampling-difficult to matnta1n, the filter may be rep1aced
in the midst of a sample run. It is’ recopwended that another complete

- filter assembly be used rather than attempt1ng to change the filter
itself. After the new filter or filter assenb]y is 1nsta]1ed .

“conduct a Teak check. The part1cu1ate ve1ght sha]] 1nc1ude the
summation of all filter assembly catches -

A single train shall be used for the ent1re samp1e run, except
for filter and silica gel changes. However, if approved by the

\Administrator, two or more trains may be used for a single test run
when there are two or more ducts or sampling'ports. The results shall
be the total of all sampling train catches.

At the end of the sample run, turn off the pump; remove the
probe and nozzle from the stack, and record the'final dry gae meter
reading. Perform a leak check. Calculate percent isokinetic (see

calculation section) to determine whether ancther test run should be

X 7
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made. If there is difficulty in maintéining isokinetic rates due
to source conditicns, consu]% with the Administrator for possible
variance on the isorinetic rates.
_,4.2_xSamp1e recovery. Prdper ¢leanup procedure begins as
soon as.the brobg i;_removed from the stack at the end of the Sampiing
period.
~ When the prote can be safely handled, wipe off all e;ternal
'_particu1ate matter near the tip of the probe nozzle and place a cap
.over it to prevent losing or gainipg-particu]até matter. Do hot-Cap
s off thg probe tip while the sampling train is.coo1ing down as this
would create a vacuum in the filter holder, thus drawing wafer from’
the impingers into the filteri | _- | |
Before moving the sample train to tﬁF ciéanup site,'remove the
prbbe'from thé sample tfain; wipe off the silicone grease, and cap
the open outlet of the probe. - Wipe off the silicone grease from the

T "~ filter inlet where the probe was fastened and cap it. Remove the

SN

umbilical cord from the last impinger and cap the impinger. It a

flexible 1ine is used between the first impinger or condenser and

/

the filter holder, disconnect the 1ine at the filter holder and lef

/

any condensed watar or liquid drain into the impingers or condenser.
After wiping off ﬁhe si1icone grease, cap off the filter holder out-
let and impinger inlet. Either groudd glass stoprers or plastic
caps or serum caps hay be-used to close these openings.

Transfer the probe and filter-impinger asszmbly to the c¢leanup

area. This area should be clean and protected from the wind so that

18
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Q‘\\\Ehé‘chances of contaminating or losing the sample will be minimized.
Save a portion of the acetone used for cleanup as a blank.

P]ace about 209 ml of this acetone in a glass sample conta1ner

,ﬂﬂlabe1ed "acetone blank."
Inspect the train prior to and during disassembly and note any
abnormal conditions., Treat the samples as follows:

-

Container Mo. 1. Carefully remove the filter from the filter

holder and place in'its identified petri dish container. Use a‘pair
of tweezers and/or clean d1sposab1e surgical gloves to handle the
’ fm]ter If it is necessary to fold the filter, do so such that the
| particulate cake is 1ns1de the fold. Quantitatively remove any
particulate matter and/or filter which adheres to the filter holder
Ey carefully using'a dry nylon bristle brush and/or a sharp—edged
blade and place into this container. Sea] the container,

Container Mo. 2. Taking care to see that dust on the outside

~ of the probe or other exterior surraces does not get into the samp]e,
quant1tat1ve1y recover particulate matuer or any condensaz.n Trom the
probe nozzle, probe fitting, probe liner, and front half of the
filter holder by washing thesé components with acetone and placing
the wash into a glass container in the fo]]oW1ng manner
Distilled water may be used when approved by the Adm1n1strator
or shall be used vhen specitied by the Administrator. In these cases,
save a water blank and follow Administrator's d?rections on analysis.
Carefully rermove the probe nozzle and c]ean the inside surface

by rinsxng with acetone from a wash bsttle and brush1ng with a nylon

- : 19 . I
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>\§Q€is§1e brush. Brush until acetone rinse shows no visible particles,

after which rinse the inside surface at least three times with

acetone.

" . 'Brush and rinse with acetone the inside parts of the Swagelok

. » Il
L
+
- X .
.
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f1tt1ng in a similar way until no visible particles remain.

Rinse the probe liner with acetone bj tilting the probe and
squirtﬁng acetone into its upper end, while rotating the probe so
fﬁat all inside sur%aces will be rinsed with acetone. Let the

acetone drain from the lower end into the sample container. Follow

the acetone rinse with a probe brush. Hold the probe in an inclined

position, sqﬁirt acetone into the upper end as the probe brush is

being pushed with a twistiﬁg_action through the probe, hold a sample
containef uncderneath the lower end of the probe, and catch any acetcna
'and.particu1ate ratter which 1; brushed from the probe. Run the brush
th;ough the probe three times or more until no visible particulate
matter i1s carried out with the acetdne or remgins in the probe liner

on visual inspecfﬁon. Hith stain]esé steel or pther metal probes,

run the brush through in the above prescribed manner at least six times
since_meta]vprobes have small crevices in which particulate matter can
be entrapped. Rinse the brush with acetone and quantitatively collect
these washinqs in 'the sample container. Af%er the brushing make a
final acetone r1nce cf the probe as described above

It is recormonded that tvio peop]e be used to clean the presbe to

minimize losing the sample. Between sampling runs, keep brushes clean

and protected from contamination.

20

g | -“. .. | ;

T T

il



.-

i .

. P Do . : Lo .
IR BN TN N .
T -
) .
.
.

s

e gt gt g e B Ea ) S CERAE S R - pmap — A A | ® o afR r, ya T va

" After ensuring that all joints are wiped clean of si]icdne
grease, clean the inside of the front half of the filter holder

by rubbing the surfaces with a ny10n bristle brush and rinsing with

. acetone RmsD each surface three t1nes or more if needed to rewove

_‘v151ble part1cu1ate- lake a £inal rinse of the brush. After all

acetone washings and particulate matter are collected in the sample
_conta1ner tighten the 1id on the sample container so that acetone
'w111 not leak out when it is shipped, to- the 1aboratory Mark the
_height of the fluid Tevel to determine whether or not leakage
-opcurre& during transport. Label container to c1éar1y identify its

contents.

Container lo. 3. Hote coler of*indicating silica gel to deter-

mine 1f it has been completely speht and Take a notation pf its
condition. Tfansfer the silica gel from the fourth impinger to the
original container and seal. A funnel may maké it easier to pour the
silica gel without spilling. A rubber policeman may‘be used as an aid
in removing the silica gel from the impinger. It is not necessary to
‘remove the small amount of dust partic1és that ﬁéy adhere to the walls
and are difficult to remove. Since the géin in weight is to be used

for moisture calculations, do not use any water or other liquids to

transfer the silica gel. If a balance is available in the field, follow

the procedure under analys1s

Impinger water. Treat the 1np1ngers or cond°nser as fo]]ows

Make a notation of any color or film in the liquid catch. licasure
the.liquid which is” in the-first three impingers to within £ 1 ml by

2]
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\

;,ihe_effluent gas.

'?\\giing a graduated cylinder or, if available, to within £ 0.5 g
by using a balance. Record the volume or weight of liquid present.

" This information is required to calculate the moisture content of

—_—

If. analysis of’the impinger gatch %s noé required; diséard-the
liquid after measuring and'recording'fhe volume or'weight.' 1f
analysis of the impingér catch is required, leave the impingers
intact to transfer the liquid, cap off the inlet, and pour the liquid
through the outlet into the  graduated. cylinder dr into a sample con-
tainer after its wéighf has been determined.

If a différent type of condenser is used, measure the émount'.
of‘moisture condensed either volumetrically or gravimetrica11¥.

4.3 Analysis. Record the data required on the example sheet

shovn in Figure 5-3. Handle each sample container as follows:

* Container No. 1. Leave in shipping contafner or transfer the

filter and any loose particulate from the sample container to a

- tared glass weighing dish and_desicéate for 24 hours in & desiccator

containing anhydrous calcium sulfate. Weigh to a constant weight
and report the results to the nearest'o;l mg. For purposes of this
section 4.3, the term "constant weight" means a difference of no
more than 0.5 mg or 1% of total weight less tare weight, whichever
is greater, between two consecutive weighings, with no less than 6
hours of desiccation time between wgighings,and 2 minutes exposure

to the laboratory atmosphere during weighing.
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‘5\\\\ . Container MNo. 2. Heasure the liguid in this container ofther
. \

volumetrically to + 1 1l or g:avimetfica]]y to ¢ b 5 g. Transfer

the contents to & tared 250 ml beaher and evaponate to dryness at

amb1ent temperature and pressure, Des1ccate for 24 hours and we1uh
- to a constant weight. Report the results to the nearest 0.1 mg.

Container No. 3. Weigh the spent silica gel to the nesarest

0.5 g using a'balance: This step may be- conducted in the field.

“Acetone Blank" Container. Measure acetone in this container

L

either volumetrically or giravimetrically. Transfer the acetone to

a tared 250 nl baékervand'evaporate éo dryness at ambient temperature
and pressure. De51ccate for 24 hours and weigh to a constany weight,
Report the re5u1ts to the nearest 0.1 mg.

5. Calibration

5.1 Probe nozzle. Using a micfometer, measure the inside

diameter of the nozzle to the nearest 0.025 mm (0.001 in.). For
" nozzles greater than or equal to 0.635 cm (1/4 in.), make 3 separate

measurements using different diamaters each time and obtain the averags
of the measurexents. The difference between the high and Tow numbers
should not exceed 0.1 mn (0.004 in.)l

When nozzles bezcome nicked or corroded, they shall be reshaped,
sharpened, and réca]ibrated before use.

Each nozzle shall be permanently and unidue]y identified.

5.2 Pitot tube. The pitot tube shall be ca11braund according

to the procedure outlinad in Method 2.
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5.3 Dry gas meter and qfifice meter. B8oth meters shall be
ca]ibrated according to the procddure outlined in APTD-0576. \hen
&iaphraém pumpé with by-pass valves are used, check for p;oper

:metefing system design by calibrating the dry gas meter at an

additional flow rate .of 0.0057 m?/minﬂ (0.2 cfm) with the by;pass

ol | valve fully opened and then with it fully closed. If there ié more
than + 2% difference in flow rates when compared to the fu11y-c1osed

position of the by-pass va]@e, the system is not-designed properly
. . _ _

-and must be correcéed} .
-S.AA Probe heater calibration. The pfobe heating system shall
Sé calibrated according to the procedure contained in APTD-6576.
Probes éonstructed according to APTD-0581 need not pe cé]ibrated if
the calibration curves in APTD-0576 are u§ed. |
5.5 Temperature cauges. Calibrate against mercury-in;g]ass
thermometers. | l | | o

I

i

i

i
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- Carry out calculations, retaihing'at Teast one extra decimal
figure beyond that of the acquired data. .Round off figures after
~ _ final calculation. |

6.1 Homenclature

Cross secticnal area of nozzle, m2 (ftz)

-
n

Hater vaper in the gas stream, propoftion by volume.

Acetone blank residue concentration, mg/mg

L
|

Concentraticn of particulate ratter in stack gas, cry basis,.

0
1l

corrected to standard conditions, g/dscm (g9/dscT)

Lo ’ ‘0' 25 . ;
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[ R
1 ‘= percent of isokinetic sampling
m, = Total ameunt of part%cu]ate matter collected, mg.
'Mwl_ = Molecular weight of;water, 18 a/a-role (18 1b/1b-mole)
m, " = Mass of resi?ue of acetcne after evaporation, mg
Pbar T o= Bérometric pressure at the sampling site, mm Hg'(in. Hg)
Ps = Absolute stack gas pressure, rm Hg (in. Hg)
Pstd = Standard absolute pressure, 760 ma Hg (29.92 in. Hg)
‘R = Ideal gés constant, 0.G6236 mm Hg-m3/°K-g-mole (21.23 1in.
| Hg-ft3/R-Tb-mole) - - |
? T; = Absolute average dry gas meter témperature (see Figurs 5-2)
| oy (OR) . ,
Ts = Absolute average stack gas tempe;éture (see Fiéure 5-2),
e I 0, Cry. _. o .I :
TTstd | Standard ubso1ute terpcra;ure 203° K (528 R)
"Va = Volume of acetone b]ank ml
: _Vaw = Volume of acetone used in wash, m
_V]c = Total volume of 11qu1d collected in 1mp1nger5 and silice
‘ ’ ~gel (see Figure 5-3, mJ.
Vm = Vo1ume of gas sample as measured by dry gas meter,

" dem (dcf)
o =3 a of g2 o 63 gy * .
Vm(std) Jolume of gas sample measured by the dry gas meter
corrected to stendard conditions, dscm {dscf).
= Volun 1ate i e am ted t
vw(std) Volume of water vapor in the gas s ple corrected to

standard conditions, scm (scf).

26
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L

= Stack gas velocity, calculated by Method 2, Equation &-7
using data cbtainad frém “ethod 5, m/sec (ft/sec)

W

- e

a Weight of resicue in acetone wash, mg
AH = Avérage pressuye'differentiai across the orifice (sez
_ figureus—Z), meter, m H20 (in. H20)
- Pa ='Density'of acetone, mg/ml (see label on bottle)
) o, . = Density of vater, 1 g/ml (0.00220 1b/m1)
. @ =. Total sampling tims, min. h

}3.6 = Specific gravity of mercury
" 60 = sec/min |
100 = Conversion to pércent
6.2 Average dry gas mater telmperature and average orifice
preséﬁre drop. See data sheet (Figure 5-2). |

6.3 Dry gas volume. Correct-the szmple volume measured by the

_dry gas meter to standard conditions (200 C, 760 rm Hg or 68° F,

129,92 1in. Hg) by using Equation 5-1. -

\ -

e+ ] ;
Tstd) bar T3¢ Py . + £H/13.8

v =Y = KV = :
. m(s_j:d) | m( T L Potd J m I _J _

Equation 5-1
0.3855 %K/mm Hg for metric units

——

m

where:

>
n

17.65 °R/in. Hg for Englisk units

27



where .

O .

6.4 Volume of water vapor,

v = /p\ \ llRT \ .
w(std) Vie E;' l_pstd K Vie Equation 5-2
: .. j\ std

_K = 0.00134 m3/m1 for metric units
= 0.0477 £t3/m1 for English units

6.5 Moisture content.

-vw(sfd)
'Vm(std)

ws

‘Equation 5-3
Vw(std) : :

6.6 Acetone blank concentration.

EQuation 5-4

'EQUation 5-5

-6.8 Total particulate weight. Determine the total particulete
catch from the sum of the weights obtained frcm containers 1 and 2

less the acetone Blank (see Figure 5-3). .

6.9 Particulate conceniration.

c, _(0.001 g/rg) (mn/vm(étd)’ f Equation 5f6

28
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6.10 Conversicn factors:

From To © wultiply by
scf m3 | 0.0283
g/t T 15.4
- g/t byt  2.205.x1072
o/ft3 a/m> 35.34

6.1 'Isokinetié variation.

"6.11.1 Calculations from raw data.

100 T, [K Vie * (Vm/Tm) (Pbér + H/13.6)]

.1 = R
o GQevspsAn

‘Equation 5-7

where: - -
L ]

K ='0.00346 i Hg-mg/m1-°k for metric units

- 0.00267 in. Hg-ft/m1-°R for English units

6.11.2 Calculations frem intermediate values.

1 = T vm(std) Pstd 110
X T p) "
" Totd Vs © P 's 60 (1-8,¢)

= K - Ts Vm(std) i
PS Vs Aq ) (I-BWS)

“where:
K= 4,323 for metric units

=-0.0944 for English units

Equation 5-8

i
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6.12 Accepteble results. If 90% < I < 110%, the results are
acceptable. If the results are low in comparison to the standards

and 1 is beyond the acceptable range, the Administrator may option

'to accept the results. Use reference 7.4 to make judgments. Other-

wise, reject the results and repeat the test.

7. References

_ 7.1 Addendum to Specifications for Incinerator Testing at
Federal Facilities, PHS, HCAPC, Dec. 6, 1967. !

7.2 Mart%n, Robért M., Construction Details of Isokinetic Source
Sampling Equipment, Environmental Protection Agency, APTD-0581.

7.3 Rom, Jerome J., Maintenance, Ca1ibration, and Operation
of Isokinetic Source éamp]ing Equipéent, Environmental Protection
Agency, APTD-0576. | o ,

7.4 Smith, W. S., R. T. éhigehara, and H;.F. Todd, A Mathod of
Interpreting Stack Samp]iﬁg Data,-Paper presented at the 63d Annual
Méeting of the Air Pollution Control Association, S{. Louis, o.,
June 14-19, 1970, I

7.5 Smith, W. S., et al., Stack Gas §amp1ing Improved dnd
Simplified with New Equipment, APCA paper No. 67-119, 1967.

7.6 Specificationslfof Incinerator Testing at Federal Facilities,

PHS, NCAPC, 1967.
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METHOD 9

VISUAL DETERMINATION OF THE OPACITY
OF EMISSIONS FROM STATIONARY SOURCES

Tille £0—Prctection of the Envircnment
CHAPTER J==ENVIRONISENTAL
PROTECTION AGEICY
SULDCHAPTER C—AIR PROGRAMS
[FRL 291-45])

PART 60—-STANDARDS OF PRRFORM.
ARCE FCR MNEVW STATICIKARY SOUNCES

Opacity Provisions

Ona June 29, 1973, the United 5States
Court ¢f Appeals for thwe Disirict of
Columbia in "Pertland Cement Azzocia-
tion v. Ruchelzhnus,” 466 F.2d 375 (1973)
remanded to EPA the standard of per-
foermance for Portiand cement plants (20
CFR §0.60 et scn.) premulb-ated by EPA
under scction 111 ¢l the Clean Air Act.
In the remand, the Convt direeted EPA to
reconsider among other thines the use
of the epanily standards, ZPA has pre-
pared o respense Lo lise remand. Cepies
of this resposs2 are availabie from tie
Erission Standards ard Engineenng
Duvision, Environmenial I'rarcction
Agency, Reoscarch Troangle Parz, NG
27711, Atina: M Don . Goodwin. In de-
veioping the response, EPA collected and
evaluated o sulstontial ameunt of In-
formntion wLich 1 simmarized and ref-

! cusscd in detail in the Azency's

.. Wol, 39, KO, 2¥9-—TulsDay, HOVESLE

erenced in the response. Copics of this
information are avaiiztie for inspection
during nonnal ofize hours at TPA's Ollce
of Publie Aflairs. 401 M Street SWo,
“Washinzation, D.C. EPA detenninesa that
the Poriland cement plant standards
generaliy did not require revision bus did
Inct find that certain revisions ave on-
yproprinie to the ouacity provisions of
the standards, The previsians promul-
‘geted herein ineluce a revision to § 60 11,

wili +* o ] el
Cempliange with Standerds and Mainte-

-.n'mce Neguirements, 2 revision to th2
‘opacity standard for Fortland coment
lplants and rcvisions to Reference hieth-
1od 0. The tases for the revisions are dis-
TEFPLLSE
to the remand. They are summarized
below.

The revisions to § 60.11 include the
modification of paragrapia (D) and ths
gddition of paragraph (e)., Paragraph
(b) has been revised o indiczte that
while Reference Meothod 9 remains thie
primary and zccepted means for deter-
mining comsliance with opncity stand-
zrds in this part, EPA =ill accent as
probrtive evidenes in certain situatlizns
and under certain conditions the resulls
of continuous moniioring by transoie-
goracier o determine whether o vialation
hus in fnet ozcurred: The revision miakes
cleay ihat even in suoeh situatians the
rC‘th of opacity readinms by Method 8
remain presumptively valid and correct.

The provicions in paragraph (e) pro-
vide a mechinizm for an owner or op-
eralor 1o petition th2 Adminumtor to
catnbilh an opacily sionedard for an ai-
fectod faoulity wliere nuch Tacllity meets
;aiivable standards for which a per-
forinance test is conducted under § €08
but fais to meet an ooplicable opac:ty
standard, This provision is intended pri-
marily to apply o cunes whert a souree

stilis a very large diameter stack which
cu.n ves the opacity of the cmlssions 1o be

ROV2, 1974
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: ¢f periarcianee which were
romulrtated en Nareiy 8, 1554 (35 IR

§208) suts forth F.22A's policy on opacity
standards: (1) Opneity limits are inde-

rendenit enforcocile  standards;  (2)
where opacity ond minssscoucentration

Hdigable to the same
‘voneenttulon siand-
ot a level which
51"u:'.:.n::f.\n and
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si:n installation, and cperntion of the
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{0 rromuizate
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M o new gparily standard
uncer § 65.11¢e).

In evalnuling the ‘ccl.:n:“" of resulis
from guolified obzervers following the
nrecedures of l.h-;.c..c" Miciliod 9, EPA
dilermunog thnt aome revisions to nei-
erencd Mvihod ¥ are conzistently able to
cvaluation : i tuat  guservers
truined and cd in accordanse with
the procod eagribed under Rel-

erence Method 9 aro conmistentiy able Lo

":“.d c,z.ﬂ..,. i ':‘. C!'!'“I'a not excpeding
=+~ 7.5 perezn d uron singie sel3 of
1.‘10 ..x. CLLTe G ..c.-.v';. The revisions
to HRcferernce _\1:. hod 9 include the

following:

1. An introductory
This inc
ceit of vis
scribes the etiect
dition-z,

saction i3 added.
itzrussion of the con-

I.'"..

:y\'

[ Ui

b L‘to.l
nioting Lot e ..,..._..xu of the method
1Al B Liken Lto prconnt i de-

o ; \m!.“. ot ol appli-

I LTI L.
Trur beasen woreTd

sl Wl Gl it

Farey

L.J—-.-'\L :hUld‘:-n,

RULES AND RECULATIONS
made, nnd to tale
imsure aeceptable

3. Sdove speaiic

sunlitiont repgings 1o
aceuracy. .
criterny conesmiing
obzerver pocition with raepeet Lo the sun
are sauctl Spacitieally, the sun must ce
witliy o 14507 seclor to thie observer's
bac,

4, Crierin concerning an observer's
pc:_;.:iox with rozpoct to the plume are
added, Snecific ruidnnae is oleo nrovided
for recdinyg emicxzions lrom rectanqular
cntizzion points with larpe lensih to
wicid ratios, aud for reading emissions
from pvltinle staczs, In ecach of hieze
cnusas, cxdwtons are to be read noross
the ::‘:*.or'.-‘st. na l': lnnr;:h

oi co..m-n::'..!'od ‘..nc* or

stoarm mumos i to he resd ot .. Soint
whore water ¢ozs not exist-in con "_s od

form. Two specifc inst
vided: Cne for ithic case where opacity
cian b2 observed prior 1o the formation
of thz condensed water plume, and one
for the case where opacity is to be ob-
served afier the condonsed water plume
has dissipated.

6. Specifizations are added for the
smoue generator used for gualifeation
of Girorvers gu that State or local alr
pollution control asencics may provide
observer qualificrntion training econsistent
with CPA troining.

In develoning this reculation we have
taken into agcount the comments ro-
ceived i response Lo the Seprember 11,
1854 (30 Tl 33£32) notice of proposec

ulemaking which proposed amensg nther
things ceriain minor changes to Refers
cnee Llethod 9. This regulation repre-
sents the rulemaking with respect to the
revacicns to Listhod 9.

The drtarmination of ecomplinnee with
applicoble opazity standards il be
based on an average of 24 consceutive
opacity readines taken at 15 secend in-
tervals, This approach is a satizfactory
meaans of enforcing opacity stanéards in
cazes where the violation is a continuinyr
one and time excepiions are not part of
Lhe epniiceble obacity siandard. Hovw-
ever, Lie onacity standards for steam
electric cenerators in 40 CFR 60 42 'H\d
fluid cawalvtic eracking unit alvst
Tegenerators in 40 CFR GH.102 :=.. d nu-
MErous copacity stondards in State im-
niemeniction plans =pecifiy voricus time
cxcontions, Llany Stare und leen! air pol-
11.‘1\):'. control mrencics ure a diflersnt
appreach in enfercing epraciny stand
than the six-minute averape period
epecificd in this revision to Method 9,
LPA recornizes that certain types of
opacity violntipas that ar2 intermitten
in nalure require 9 difcrent approuch
in onnlving thp onacity stondards than
this revision to Method 9. 1t is EPA's in-
tennt i propose aor nc..‘n.nn.r.l revision to
Method 9 nn oiternntiv
method o enforee opaeity siandard:, It
intent that tius mothod suecily a
donumber ef reauin s that Iyt

ampiinann el tenread-

tions .rl e prg-

specirvinT

Poiisud pror o eiti
i tie e

il Lu.u..u..,..u

~aaani s K

VEL 3, KD

2IF—ILLIDAY, LUl 12,

Ty DNy
.):H-)

ronding omenT in this manner and will
Fronose s revision to Method 9 5= soon
as s anaives is completed, The Asuney
solizits coraments and reeommendiiions
ou the necd for this additianal revirinn to
Sieothod @ ard wonld woleoine ony suge
gestions particulariy frem air polintinn
control pereneios on how ve miznt make
Alathod 9 nnre responsive to the needs of
there azenciss; )

These.actinng are effective on Novem-
ber 13, 1974 Thie Avency finds #ooa vauze
exists for not publithing thes<e actiens
as a notize ef propesed rulen
for malinT them eifective imn
upon  publication for the
rensons:

(1) Only mirnor cmendment; are he-
ine moade Lo 1 opacity stapdares wiach
were romancled.

(2) The U8, Ccurt of Appoenls for
the District of Ceiumibin instruetsd EPA
to compiete thie remand proceedinT with
respect to the Portland ecement plant
standards by November 5, 1054,

(3) Because epacity standards are the
subject of other litigation, it is necsssary
tn reach a final detenmination wiih re-
spect to thie basic issues invelving spacicy
at this tinte in order to pronerly reznond
to this issue with respect to such other
litization.

These rerulations are Issucd under the
authority of sections 111 and 11! of the
Clean Ailr Act, as amended (42 US.C.
1857¢c~6and 9).,

Dated: November 1, 1974,

JOIN QUARLES,
© Aeling Administraior.

Part €0 of Chapter I, Title 40 of tae
Code of Fedoral Rezulations is amesced
s focllows:

1. Sreiion 60,11 {5 amended by rovis-
ing zerasraph (b) and adding parasrapi
(es, reading as foilows:

§ 60.11  Compliance with etandarils and
majnienranes requircnents.
L - - . L ]

(b) Complinnce. with opasity sinnda-
ards in this part shall be detcrmined by
condusiing chzorvations in accord.nee
with Reoterence Method 9 In Anpandix
A of this part. Oparity readings ol por=
tions of pluies which eontain conaonsed,
uncombined water vapor shiall nsc be
used for purposes of deferminin-g come-
liance with opacity standarcs, 7 re-
sults of eontinuous monitoring b" tranrs-
missemeter wlich indicate thut the
opacity at the time visual observations
vere made was not In exeess of lhe
standnard are probative but ot eon-
clusive evidenen of the actual o;acv of

an enmission, provided that the - omee
shall meet the burden of provir: that tne
instrument used meews (at tie Lnie of
the  adliered  vicloton)  Posfermance
Sncodication 1 in .\; poandin oG s
fiart, has Leen projevly mainieined and
tat the time of Lz:e Glicvad vralatiim
cuitbrnted, saod that i pesus L.t
IAVEe LT ool Lomapersd with i wn,

L] L L] L] L
)t Ane noreroovrator of mnoal-
fected Jacully iy reguiesh LI Adaedils
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RULES AND REGULATIONS

aToer annrt o norizmifennd ctmfuanse spon
v ul the o=
FOPVET WD for plel 1o the plumes anele of the
oLserver with respect 1o the sun fruant of
elaervaiiog of atiached wnd dotachied sicam
piume; end rntle of the Ghaorver with res
Fpect Woa plune emnitied from a sectanpular
EtaCck with o larce jendth to wulth ratin, 1he
methed 1nectus! ppecitie chiteria applicabie
W thewe variabloes,
s Other varinoits which mn
Iakle in the feld are Jun t'.cr:ncc end eoler
between itlie plunce and the back-
whirh e plume 13 viewed,
Les2 vanables exert an 1 lucnce upon the
pupdarance of a plume o3 wed by am obe-
terver, ud can aiect the ability of the ob-
snrver 10 aesurately as opacity enlues
to the obrerved piu 3
e OPALITY AT
ated that a plume 5 mart 4
worreatest it
Insy a contrastliyy hae
frora this, shd [-HL
trinls, thit the opocity ¢f o pluie
under contliiions whn:‘e roeontrast! Laek-
pround s present can b assigned writh the
preatest depre¢ of acguraey, Howvever the po-
tentiel {00 o positive error s aleo the prontest
when n plume §s vieved under such contrasts
Ing condlilons. TUrnder conditlons ting
a icss contrasting backeround, the apparent
opacity ol o plume is iess nnd anproaches
7ero 23 the color and Juminexenes contrast
decrease towerd zero. As o Tesuli, signtieant
negative bins and nerzilve ¢rrers can te
mide when o plume i3 viewed under less
cantrasting comditions, A nechtive biss de-
ereaces rather.than inzrepses the pr=gibllity
t‘:ﬂt a plant opemntor will ke cited for a vio-
ition of opacliy standards due to observer
e"ror
Siudies have been undertaken to determine
tl.c macuitude of positlve errors which can
be mzde by quallfied obzervers while read=-
fne plumes under enntrasting conditions and
the prezedures sot forth in this
method, The risults of theze studies (ficld
trialsy which Involve a total of 76Y sets of
o3 readings gach are as {nilows;

(1) For blask plumes (iJJ s2is at a sNORD
generator), 100 pereent of the eets were
read with a positive error! of legz than 7.5
percent epasiiy; 99 percent were read with
& positive error of less than 5 percent ouacity,

(2) Yor vhite plumes (170 £2t5 54 2 smole
gencrater, 168 sets at a conl-fired pover plant,
298 sets at r sulluric arid plant), &9 poreent
of the scts were read with a posliive errer of
less than 7.5 percent cpacity: 25 pereent were
read with o positive error of lews tian § per-
ccnt opaeity.

The pozlilve observntional errer asrociated
with en average of twenty-five readings is
therefore estnblished. The aceuraey 6f the
method must Le talien into accouit when
determining poszible violintlons of appli-
cable onacity standards,

Frevbesst a0t iune miin b ssavaiemn, sue

e and
tty v hen
~round. iV
by field

neing

1, Principic and epplicability,

1.1 Principle. The opanity of eml=sions
from stationnary sources s determined vis-
ually by a ¢ualified ehserver,

1.2 Applicabiltty. Tihis method 5 appit-
ceable for the determination of the opacihty
of emizions Iram £4nUINATY FOUrCes pure
suant (o §60.11(b) and Inr qualiiyineg gba

servers for wvisually determining opactty of
[ R IR N

The obrorved gualitted In
10 Y el this n'c h(d

[TV TR SRV SN PSS MO N

RO, MY-TUIIDAY,

T not be cuntrole-.

BSVEMEIY 12,

21 Tooltlan, The fonU0ed phecrear shal
Llaun it oA willanie
clear view of the cmonsions witn the sun
orented 1a the 1407 sonter to his back, Cone-
Lintoent with malatmntog the -\!nu.e requires
meat, the ourerver thall, as much & poe-uahie,
make his obrervations fromm o position such
wthat ks e of visien s approximately
perpendicular o the Llume directton, and
when ohlerving cpacity of cnil.ilens from
restangular outicts (0. roo! nenliors, open
bachouses, noncireular stiacke), anprovy-
niately perpendicular to the longer axis of
the outlet, The chrerver's Jine of cight rhould
net include meore than one plume 8% a time
when multisie sincks nre invelved, rnd in
any cire the obrerver should fnnke his oh-
eervations with his ine of stehisperpendicu-
lar o the lozser axis of such o sct of multi-
ple stacks (e stub s1acks on bathoures),

22 Fleld r'.‘::r dy. The ebierver thall re-
cord the name of the plant, emirsion loca-
wan, type faciiity, chrerver's name and

fillatlon, end the dnie on a tield diaty cheet
(Fizure 0-1). Tho time, estimated distance
to the emdssion location, approximaie wind
directlon, esumaicd wind speed, description
of the sky condltion (presence end ccolor of
clouds), and plunic backgrournd are recorded
on s ficld data sizect 2t the time chacity read-
ings ere initiatsd snd comnpleted.

2.3 Obecrvations. Opaclivy  chyervations
shail be made v tne polnt of Freatest coacity
{n that poriion of the plume where con-
densesd waler vaper i ot presehi. The obe
gerver shzll not locl continucusly at the
plunmg, bt insicad shall ebservo the plume
mornentarily nt 15-gecond intervels.

231 Atiached steam plumes. “When cone
densed wailer vapor fy present within the
plume ps It emerges {rom Lhe emisiion out-
18t, opacity observations shall he made be-
vonrd the polnt 1a the plume at which con-
densed water vapor s no lonpger visible. The
observer shall record the approximote ellse
tanee from the emission outlet 1o the point
In the plvmie at svhich the observatiors are
made.

2432 Detached steam plume, VWhen water
vager 10 the plume condenses ahd becomes
visible at p distinet distance from thie emis-
sion outlet, the opacliy of emissions should
be evaluated pt the emission outlel prior 16
the condernsation of water vapor end the for-
mation of the steiam phime,

2.1 Recerding observattous, Opacity obe
rerrntions shatl be recorded to the nonrest §
raraent pd I1b-second intervils on an ob-
cervational recovd sheet, (See Ficure 9-2 for
an example.) A minimum of 24 ohscrvations
shall be recorded. Each momoniary observa-
tion rosorded shall be decincd to reprisent
the everare oparcity of emlssions for a 15-
second period,

2.5 Dainx lleduction. Opaclty shall be de-
termined as an nveraze of D4 oconsecutive
observations recorded a2t 15-s0cond intervals,
Divide the observations recorded on thie Teg-
ord sheet Into sois of 21 conccutive obser-
vations,- A s¢t iy compesed of any 24 con-
s2entive ebsirvitions, Sets need not Le con-
geeutive in tinie and {n ro case shall two
tets overlap, Fer eash set of 24 observations,
calculate the averaye by sununing the opacity
of the 24 otvervations and dividing this s
by :.‘~!. If wn apniczble standard encciies an
me e feauiring mere than 24 obe
M‘r'.'\”ons culculaie the nverare for all ob-
rervotions made during thie specli.ed time
periest. the nver reopaciry on A rocord
chest. (Yee bigure D-1 Ior e exainplic.)

3. Queliicaticons and testany,
rements. To receinve
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32 Cerulfirstion prosezure. The cortifien-
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TALLE 9-1—SMOKE LIFTIT DUSIGN AND

oy

PERFORMANCE STCCIIICATIONS
Parameter: Srecification
&, Light gource.___. Incanizieszent larap

opoerated at nowmiusg)
Tatled voliage.

vrnted by opormolie

”m condliizsn shiall

FLOTRAL LLGISTTR,

RULES AND REGULATICNS

Fazameter: . Epectficatton
YLl T i o T TR Pr

of phrJLuu.ll anectral respon.e of
the bhuinan eye—

reference 4.2).

€. Angle of viewae... 15° masimuwlr  tolsd
sugle,

d. Annle of projecs 15* marinmyun  total
tion. angle,

¢. Calibzaifon error. =3% opaclty, mexls
mum,

£, Zero and  span %1% opacity, 30

. drift, minutes, -

g. Response time.-. =5 seconds,

331 Crolibration, Tooe smoke meter is
callbrated alter allowing a minimum of 30
minute: wannup by aliernately producing
shnulited eploly of O percent and 10D per-
cont. Whren stable respons? at 0 percont of
100 percinit 1s noted, the smolke moter s ad.
Justed o produce an cutput of 0 rercent or
103 pereent, ps pporopriawe, This callbration
shall bo repeated unti! stable 0 poreent and
100 percent readings are produced wishout
adjusiment. Simulated @ percsnt and 100
percent opacily velues may be produced by
alterpately switching the power to the lght
sourcs on and o whlle the smoke gonerator
{5 not produziog smoke.

332 Emoke metor evalustion, The smoke
meter dezlyn and periviniance are 1o be
evalunted ss follows:

3.3.2.1 Ligbt souree, Verify from manu-
facturer's dals and from voltaze mensure-
n:ents made st the lamp, a5 insialled, that
the lamp is opernted within =5 percent of
the nomninal rated volinse. .
3.3.2.2 Epewtral response of photocell.
Verify from manuflcciurer's data that the
phoioceil 2s & phoiopie rezponse: l.e., the
specital sensiuvity of the cell shall closely
approximaie ths standard speciral-luminos-
ity eurve for photopic vision which iz refer-
caced In (D) of Tulls 9-1, i

0.5.23 Angie of view, Check conslruction

asometry to cnsure that the toflul angle of
uew of the simoke plume, as seen by the
photocell, deus not exceed 13°. The total
angle of view way be calculated from: =2
tan-t d/2L, where ¢=tctal sngle of view;
d=ths suzi ¢f (he plotozsl]l dinmeter4the
diameter of the Inniting gpperture; and
L=the dlstance from the phoiocell to the
Umiiing aperture. Tue himiting aperture {s
ihe puint in the path between the photocell
and the mmoke plums where the angle of

VOL 539, O, 219—=TUL3DAY,

(o=

DO575

na:’!c't.! In cminie mopvrstnr

[V PP

view is meey,

SN e raes ik W SUTHIGLG aali
plate,

3.3.24 Anrle of prohctlon. Check crn-
struction eeomnetry W ennure that tue ot
angie of prejection of the lunp nn oty
smote plume docy pat exceed 152, [ wotal

RNOC ©F projection may be ealeulatey fromn:
6=2 tan- q; where vz total ancie of nro-

Jection: dzx the swin of the lensth of 1ho
Laing Olament = the dianicier of the 1 s
aperiure: nhd L= the dianco from st i .x K]
1o the Ltmiting :\pe'ture. -

23.3.2.5 Calibratisn ‘erros, Usinz neuirals
density filters of Lnmen opnelty, cheri the
error bzltween the neiua! re.ponse nnd tho
thesretical linear respdnas of the smoio
meter, This checl 13 accomplished by A4
cuiibrating the smose mieter eccord.ny to
3.3.1 and tlen Inseridny a series of
neutral-density filters of nominal opasity of
20, 50, and T3 percent in the smohe moter
pathlenyih. Filters calibarted within =2 per-
cent shall be used, Cnore should be LY
wheu luseriing the fiters to prevent sLtay
Ught from aifecting the meter. Make o total
of five nonconsccutive readings for eacth
filter. The muximunt ¢Tror on any one read-
ing shall be 3 percent opagity.

8.3.2.6 Zero and span drift, Dolermine
the vero and span drift by ealibrasing and
operating the smoxe generator in o normal
manier Over 8 l-hour period, The drift is
measured by checi:ing the zero and span ot
the end of thls perlod.

3.3.2.7 Desponss time. Datermine the re.
sponse time by producng the series of fve
tlmulsted 0 percent and 16) percent opacity
values and observing the time requires to
reach stable response, Opaclty velues of O
percent and 100 percent may be simatated
by ellernately switehing the power to the
Hyzbt rource ol and on while the smoye
ganierctor Is not operating.

4. Keferences,

41 Alr Pollutlenm Control Dlstr*ct Rules
and Rezulations, Los Angcles County Air
Pollution "Control District, Regulation IV,
Prohiblitions, Rule 50,

2 Weisburd, Malvin 1., Pield Onsarations
‘ang Eniorcement Manunl for Air, U.S. Lavi-
ronmeniznl Protection Azency, Lesearch "Iri-
engle Purk, N.C.,, APTD-1109, Auguss 1572,
pp. 4.1-4.36,

43 Condon, E.U., and Qilzhaw, H., IInnd-
book of I’hysies, MeGraw-Hill Co., RY, NY,
1953, Teble 3.1, p. G54,
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10.

GEORGE D, CLAYTON AND ASSOCIATES

SPECIFIC METHODOLOGY FOR PARTICULATE SAMPLING AND ANALYSIS

Fibrous glass (type A) filters are dried at 105°C for one

hour, equilibrated at 70°F in a humidity-coatrolled (<50% R.H.)
balance room for one hour and weighed on a Mettler H-20T
direct reading balance to the nearest 0,1 milligram. The
weights are recorded in the filter weight record book.

Each filter is placed in an individual. Petri dish bearing the
jdentification number of the filter and tramsported to the
sampling site.

A stack gas velocity traverse will be conducted and the esti-
mated flowrate at each point will be calculated for nozzle
selection,

In preparing for each particulate test, the sampling train
(Method 5 - Determination of Particulate Emissions from
Stationary Sources, 40CFR60, December 23, 1971) will be set
up.,

A filter will be selected for each particulate test and its
identification number will be recorded on the field data sheet
along with the other appropriate sampling data developed
throughout and at the conclusion of the test,

The condensate volume is measured and recorded. The impinger
catch is then discarded (unless the methodology specified in
the August 17, 1971 Federal Register is specified),

The filter and sample are removed quantitatively from the £il-
ter holder and transferred to their plastic Petri dish for
transport to the laboratory.

The probe nozzle, the probe and the filter holder are rinsed
first with acetone (reagent grade) and this rinse is trans-
ferred to glass sample bottles; subsequent distilled water
rinsings of the probe, nozzle and filter holder are trans-
ferred to new, capped polyethylene bottles for transport to
the laboratory.

At the laboratory, samples are logged in the master record
system and assigned laboratory numbers, A full description
of each sample is entered in this system.

The filter is dried at 105°C to constant weight, equilibrated
in the 70°F reduced humidity («<50% R.H.) balance room for one
hour, and weighed on a Mettler H-20T balance to the nearest
0.0l milligram.
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The acetone and distilled water rinsings are transferred to
a separately tared Pyrex Griffin beaker, evaporated and
finally dried at 105°C to constant weight,

Blank pre-conditioned and pre-weighed filters (two) are
transferred to filter holders and subsequently to individual,
labeled Petri dishes in the field without using them for
sampling. These filters are oven-dried at 105°C and re-
weighed upon their return to the laboratory. Any weight
increases are averaged and used to correct the sample weights.

Acetcne and distilled water reagent blanks are determined for
each source of supply of these reagents and appropriate
corrections are applied to the weight of particulate £found

in the probe and other rimsings.




METPOD OF BAROMETER CALIBRATION

GEORGE D. CLAYTON & ASSOCIATES

SCOPLC
1.1 This method covers the equipment and operational pro-
cedure necessary for the calibration of a temperature-

compensating, aneroid barometer.

1.2 This method is intended for determination of the

actual barometric pressure at the sampling location.

SUMMARY OF PROCEDURE .
2.1 At George D. Clayton & Associates, each barometer which
is to be used in a field study is calibrated immedi-

ately prior to transport to the sampling location.

2.2 The manufacturer's stated calibration procedure is

followed.
APPARATUS
3.1 Mercury In-Glass Barometer: Arthur H. Thomas, Scien-

tific Apparatus, Phila., PA., U.S.A., Serial No. 0597

PROCEDURE

4.1 The actual barometric pressure indicated by the ref-
erence mercury-in-glass barometer located in the Clay-
ton & Associates laboratory is compared to the tempera-
ture-~compensating, aneroid barometer which is to be

used in the field.

4.2 TIf the difference between the two barometers is less
than 0.05 inches of mercury, the field barometer is

considered accurate.




4.3 TIf the difference between the two barometers is
greater than or equal to 0.05 inches of mercury,
the field barometer is ad justed by means of its set

screw to the proper indicated barometric pressure.

r

REFERENCES

1. Method 2 - Determination of stack Gas Velocity and
vVolumetric Flow Rate (Type 8 Pitot Tube), Final

in-House Draft, 7/23/74, U.S. Environmental Pro-

’

tection Agency.
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1.0

METHOD OF METER AND ORIFICE CALIBRATION

GEORGE D. CLAYTON & ASSOCIATES

SCOPE
1.1 This method covers the instrumentation, equipment, and
operational procedures necessary for the calibration

of a “"meter and orifice" sampling rate control unit,

1.2 This calibration is used to measure the exact volume of

dry sampled stack gas.

SUMMARY OF PROCEDURE

2.1 At Clayton & Associates, all '"meter and orifice" sam-
pling rate control units are calibrated in our engineering
laboratory according to U.S. E.P.A, reports APTD-~0576

and APTD-0581.

2.2 Calibration of each control unit is done prior to and

following each sampling study.

2,3 A secondary standard wet test meter.is used for the
calibration procedure, It was calibrated on 5-1-74

by the manufacturer (Attachment A)).

APPARATUS

3.1 Wet Test Meter - American Meter Company, Size AL-20,

Serial No. P-199, calibrated 5-1;74 (Attachment A).




-2

I~
.
o

PROCEDURE
4.1 The calibration procedure specified in the U,S5.E.P.A,
publication APTD-0581 on pages 31 and 32 is followed

as written., .
4.2 The data is recorded on the "Meter and Orifice Calibra-

tion" data sheet (Attachment B)} .

CALCULATIONS

L
.
o

5.1 Calculations are performed as outlined on the "Meter

and Orifice Calibration" data sheect.

5.2 Salient equations are:

vk

w b " 13.6
AR

= P + —
Pa T %p 13.6

v, P,(tq + 460)

Vs Pd(tw + 460)
, .. v, / P
m e \ Twzﬁm
Isokinetic Factor (I1S0) 27.40
&2
 where:
PW = absolute pressure at wet test meter, inches of
mercury
7Pw = vacuum pressure at wet test meter, inches of
mercury
Pd = absolute pressure at dry gas meter, inches of
mercury
Am = orifice manometer reading, inches of watef

~<




-
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?/ = meter correction factor, dimensionless

vV, = 8as volume through the wet test meter, cubic
feet ' N

Vd = gas volume through the dry test meter, cubic
feet

t, = temperature of the wet test meter, degrees

Fahrenheit

t = average temperature of the dry gas meter,
degrees Fahrenheit

Tw = absolute temperature of the wet test meter,

.
degrees Rankine |
8 = elapsed time, minutes
K = interim calculation parameter, (ft3/min)

Enches Hg/ (°R) (inches water) 0.5

5.3 The average of the "before test" and "after test"
average meter correction factor (70 is multiplied by the
sampled dry gas volume to determine the true sampled

dry gas volume.

REFERENCES
6.1 Maintenance, Calibration and Operation of Isokinetic
Source Sampling Equipment, U.S.E.P.A., APTD-0576,

pages 1, 12, 21, and 22,

6.2 Construction Details of Isokinetic Source Sampling

Equipment, U.S.,E.P.A., APTD-0581, pages 1, 31, and 32.
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1.0 SCOPE

1.1

1.3

1.4

METHOD OF NOZZLE CALIE ATION

GEORGE D. CLAYTON & ASSOQCIATES

This method covers the equipment and operational
procedure necessary for the calibration of any
nozzle, whether it be button-hook, elbow or straight—
edge (water-cooled), which is used by Clayton &

Associates personnel.

The choice of type of nozzle used for a given source

test shall be at the discretion of the Project Leader,

A single nozzle should be used for sampling during any

one sanple run.

Nozzle sizes below 1/4 inch inside diameter should not
be used unless absolutely necessary for isokinetic
sampling. The maximum relative error due to their
calibrétion is substantially greater than nozzles

larger than 1/4 inch inside diameter.

2.0 SUMMARY  OF PROCEDURE

2.1

Each nozzle shall be calibrated both prior to and

after each "sample run,”" i.e., for each sample acquired.

Prior to departure for the source testing assignment,
each nozzle shall be inspected for nicks, misshapen
facial area, corrosion,and dullness of the leading
edge. 1If any of these or any other unacceptable con-
ditions exist, the nozzle shall not be used and shall

be returned to the engineering laboratory for correction

of the unacceptable condition.




.
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2.3 Each nozzle shall be permenently and uniquely identi-

fied.

3.0 APPARATUS

3.1 Micrometer Caliper: L.S., Starrett Co., Antol, Mass.,

U'SDAQ’ ND. 700 ’ . "
3.1.1 Use of the micrometer caliper follows the pro-
cedure stipulated in '"How to Read a Micrometer

Caliper"

4,0 PROCEDURE
4.1 Immediately prior to commencing each sample run examine
the nozzle for nicks, misshapen facial area, corrosion,
dullness of leading edge, etc, If unacceptable, do
not use and replace with an acceptable,-calibrated
nozzle., Return unacceptable nozzle to engineering

laboratory.

4.2 Immediately prior to commencing each sample run, measure
each of three different inside diameters with the micro-
meter to the nearest 0,001 inch. The largest deviation
between the high and low values must not exceed 0,004
inch or the nozzle shall not be used, If this require-
ment is met, record the average nozzle diameter on the

Sampling Train Data sheet (See Attachment A).

4.3 Subsequent to each sample run, repeat 4.1 and 4.2,
Record (Sampling Train Data sheet) if the nozzle was

altered or damaged during the sample run.



.

Reference

l. Method 5 - Determipation of Particulate Emissions
from Stationary Sources, Final In-House Draft,

7/25/74, U.S. Environmental Protection Agency.

2. How to Read a Micrometer Caliper, The L.S. Starrett

Company, Athol, Massachusetts.,.




SAMPLING TRAIN DATA
_ any .
buTce Designation:
: ' Meter Box No.,Coeff.,: ,
i_l Nucber: Sample Box No,:
ield Person: _ +*ilter Heater Setting:
ler Number: Front: Back: Probe Heater Setting:
eé cecant Number: ' - Assumcd Moisture(%):
- aometric Pressure("Hg): Condensate Volume(ml):
- % Static Pressure("H,0): Nozzle No.,Diameter(in.) R
lume Appearance: Meter Correction Factor:
. 'k Dimensions: Pitot No.,Correction Factor: s
Orifice Sampling!
- Dry Gas Meter Pressure |Filter |Last Train
se| Time |Velocity| Stack Differ-|Box Impinger |Static

roint Pressure| Temp,| Volume Temp, (°F) lential |Temp. [Gas Temp.| Pressure
‘ ("He0) | (°F) (£t3) |Inlet jOutlet| ("H,0) |(°F) (¢F) ("He)

; l:n.ﬂ.cs (TOTAL) ( )




METHOD OF PITOT TUBE CALIBRATION

GEORGE D. CLAYTON & ASSOCIATES

1.0 SCOPE

1.1 This method covers the instrumentation, equipment, and
operational procedures necessary for the calibration of
a Staubscheibe pitot tube, commonly called a Type "S"

pitot tube (See Figure 1l).

1.2 At locations where a standard pitot tube cannot be
inserted into the gas stream or where dust or moisture

or both are present which might clog the small pressure

sencing holes of the standard pitot tube, the Type "S"

pitot tube is used.

1.3 The increased size of both pressure measuring ports
of the Type "S" tubes and the relatively close proximity
of the total pressure port to the static pressure port

produces an inherently high velocity pressure reading.

1,4 1In order to compensate for the higher wvelocity pres-
sure readings obtained, a correction factor or pitot

tube coefficient must be applied.

1.5 The pitot tube coefficient for the Type "S" pitot tube
is determined by comparing the velocity pressure read-
ing of the Type "S" pitot tube with that of a standard

pitot tuhe at a reference point,




SUMMARY OF PROCEDURE
2,1 At Clayton & Associates, all Type "8" pitot tubes
are calibrated in our engineering laboratory using

an airflow-calibration test ductwork system.

2.2 The airflow-calibration test ductwork system enables
the Type "S" pitot tube to be calibrated over a range
of velocity pressure readings of 0.001 to 1.10 inches

of water.

2.3 Calibration of each Type "S8" pitot tube is done prior

to and.following each sampling study.

APPARATUS

3.1 Standard Pitot Tube - A Dwyer Instruments, Inc., Model

160~18, hemispherical tip, standard pitot tube, 18

inches in length (See Figure 2).

3.1.1 The coefficient used for the standard pitot

tube is assumed to be 0.99.

3.2 Manometer - A Dwyer Instruments, Inc. "Microtector,"
Hook-Gage type, having a pressure range of 0-2 inches
of water column, is used to measure all velocity pres-

sures.

3.2.1 The differential pressure is measured by means
of a micrometer by making fluid contact with
the micrometer point forming a low power AC
electrical circuit which provides the signal

for indication on a sensitive DC microammeter.




PROCEDURE

4,1 The equipment is set up as shown in Figure 4, All
connections are checked to ensure that they are

tight and leak-free,

4,2 The Microtector unit is leveled. The fluid level- and

micrometer are zeroed.

4.3 The standard pitot tube is inserted at the centerline
station in its ports, and positioned parallel to the
axis of the duct and perpendicular to the duct wall.
Following pitot tube placement the port is sealed and
the airflow adjusted to the desired velocity pressure

level for each required point.

4.4 The standard pitot tube is removed from the measuring
point and the Type "S" pitot tube is inserted, aligned,

the port sealed, and the comparison reading is obtained.’

4,5 Prior to sampling at the J.M., Brenner Company, a2 minimum
of six (6) different fan settings were used to establish
the pitot tube coefficient curve. At each velocity
pressure, the average of several measurements was
recorded., At all fan settings the Type "S" tube was
reversed to check that the coefficient did not vary by
more than 0.01. The data were recorded on the calibra-
tion sheet (see Attachment A). The pitot tube was
used in the range(s) wherever the pitot tube coeffi-
cient varied no more than five percent.

Following sampling a minimum of twelve different velo-

city pressure readings were obtained to establish the




coefficient curve. At three of the twelve points, the
Type "S$" tube was reversed to check that the coefficient
did not vary by more than 0.01. All data were recorded

and plotted on the calibration sheet (see Attachment A).

4,6 In the calculation of nozzle size, the pitot tube coeffi-

cient for the anticipated average velocity pressure is

used,

CALCULATIONS

5.1 The pitot tube-coefficient, C, test, is calculated using

P

the equation:

Cp test = 0.99 _2_?__535__
p test
where:
0.99 = standard pitot tube coefficient
Ap std = wvelocity pressure measured by standard type
pitot tube, inches 6f water .
Ap test = wvelocity pressure measured by Type "S"

pitot tube, inches of water.

5.2 The pitot tube coefficient for a sample run is calculated
by averaging the "before test" and "after test" pitot
tube coefficients measured nearest the average velocity

pressure in the stack.




6.0 REFERENCES
1. Method 2 -~ Determination of Stack Gas Velocity and Volu-
metric Flow Rate (Type S Pitot Tube), Final In-House

Draft, 7/23/74, U.S. Environmental Protection Agency.

2, Microtector Opzrating and Maintemance Instructions,

Dwyer Instruments, Inc., Michigan City, Indiana.
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ATTACHMENT A

PITOT TUBE CALIBRATION

Calibrator:

Standard Pitot Tube No.:

Pitot'Tube Type

Date:

Pitot Tube No.

Cp . = 099 A:Std
test
Anticipated A B
Ap el Ap c Ap c .
std test Prest test Prost
0.02 0.  |o. 0. 0. 0.
0.04 0. ~ |o. 0. 0. 0.
0.06 0. 0. 0. 0. 0.
0.08 0. 0. 0. 0. 0.
0.10 0. 0. 0. 0. 0.
0.12 0. 0. 0. 0. 0.
0.16 0. 0. 0. 0. 0.
0.20 0. 0. 0. 6. 0.
0.30 0. 0. 0. 0. 0.
0.50 0. 0. 0. 0. 0.
0.70 0. 0. 0. 0. 0.
0.80 0. 0. 0. 0. 0.
Average

Geo, D, Claytdn & Associates




METHOD OF TEMPERATURE SENSOR CALIBRATION

GEORGE D. CLAYTON & ASSOCIATES

1.0 SCOPE

1.1 This method covers the equipment and operational pro-

cedure necessary for the calibration of any temperature
sensor whether it be direct-reading or otherwise, which

is used by Clayton & Associates personnel.

1.2 Potentiometers are preferred over other temperature

sensors for the measurement of stack temperature,

1.3 Direct-reading (in °F or °C) potentiometers are preferred
over millivolt readout potentiomefers because the pos=-
sibility of error is reduced since no conversion table

is required.

1.4 All exact potemtiometer calibration procedures shall-

conform to the manufacturer's stated procedure.

1.5 It should be noted that in~field use of a potentiometer
requires addition of a thermocouple which shall be given
sufficient time to come to steady-state with the stack
gas temperature in accordance with the manufacturer's

specifications.

2.0 SUMMARY OF PROCEDURE
2.1 At Clayton & Associates, all potentiometers (and other
temperature sensors) are calibrated in our engineering
laboratory versus a secondary potentiometer (Pyrotest,

Model 9-B, Serial No. 73090015)standard
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which has been calibrated against a liquid-in-glass

thermometer (Attachment A).

2.2 Calibration of each temperature sensor is done prior

to and following each.sampling.study.

APPARATUS

3.1 Liquid-In-Glass Thermometer: Marked - No Maker 154049,

Range -5 to +400°C in one degree (Attachment A).

3.2 Potentiometer: Pyrotest -~ Model 9-B - Serial No.

73090015,

PROCEDURE
4.1 The secondary potentiometer standard is utilized
according to the procedures identified as "Changing
Scale Plates," "Setting the Index," "Reading the
Scales," "Adjusting the Galvanometer Zero," "Standatrdizing,"
and '"Measuring Temperatures with Thermocéuples" in the

operating instructions for the Pyrdtest Model 9-B.

4.2 The potentiometer to be calibrated is tested over the

range of anticipated temperatures to be encountered.

4.3 A minimum of six (6) Pyrotest readings are made and
recorded on the "Potentiometer Calibration'" sheet

(Attachment B ).

4.4 The deviation of the test temperature sensor (potentio-
meter) versus the secondary standard potentiometer must
be less than 1.5 percent of the minimum zbsolute tem-

perature anticipated in-field to allow its use.




REFERENCES

1.

4 .

Method 5 - Determination of Particulate Emissions

from Stationary Sources, Final In-House Draft, 7/25/74,

U.S. Environmental Protection Agency.

Method 2 - Determination of Stack Gas Velocity and
Volumetric Flow Rate (Type S Pitot Tube), Final In-House

praft, 7/23/74, U.S. Environmental Protection Agency.

Method 1 - Sample and Veloeity Traverses for Stationary
Sources, Final In-Kouse Draft, 7/18/74, U.S. Environ-

mental Protection Agency.

Operating Instructions for the Pyrotest - Model 9-B,

Serial No. 73090015.
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ATTACHMENT A

UeS. DEPARTHENT UF CUYMERCE
NATIOMAL SUREAU OF STANDARDS
INSTITUTE FOR H451C STANDASDS

WASHINGTCN, D.C. 20234

REPODRT OF CAL I BFEATI1OHN

LIQUID-IN-GLASS THERMGMETER

TESTED FDR: GECFGE CLAYTON AND ASSOCIATES

MARKED: NO MAKER 154049 .-
PANMGE: -5 TO +400 REGECES € [N 1 DSGPEE

' THERMONMETER  COPRECTION
S  FEADING  (1PTS-63)s%
-03 C ""¢03 C
100,00 | «31
200.00 - -.18
300.00 -.74

#xALL TEMPFRATURES IN THIS REPOPT ARE BASED ON THE INTEFNATI ONAL
PRACTICAL TEHPECATUFE SCALE GF 1968, 1°TS=53., THIS TEMPERATJPE SCALF
WAS AQBOPTEND 3Y THE INTEFNATINONAL COMMITTEF OF WEIGHWTS Ati) MEASUTES AT
ITS MEETING IN OCTUBER, 1958, AND IS DESCRIBSED IN 'YTHE INTELNATIONAL
PRACTICAL TFHMPERATURE SCALE OF 196A,%!' METRULOGIA, VOL. 55 NJo 2, 36
(APPIL 1959). - :

FSTIMATED UNCFRTAINTIES IN THE ABGVE CORRECTICONS DO NOT EXCCED  1.C
DEGREE  UP TN 200 DEGREES C .

FOR X% DISCUSSION OF ACCURACIES ATTAINABLE WITH SUCH THYRAGMETERS SRT
NATTIAMAL 3UREAU OF STANDAYDS “ONOGRAPH 90, CALIAFATION GF LIDUIN=I4-
GLASS THESMOMETERS, _

IF THE CORRECTION IS + THE ThRUE TEMPEKATUNE IS HIGHER THAN THE [ADICATED
TEMPERATURE: IF THE COIKIZCTIN IS - THE TRUE TEYPERATUZE S LOWE- Trad
THE [NDICATEN TEMFERATUCE, T USE THF CORRECTIONS PPOPESLY, CEFEvENCE
SHOULD RE MADE TO THE NOTES GIVEN 3ELGW. -

JHE TABULATED COFKECTINNS APPLY FROVIDNEDR THT ICE=P0OINT PFAOING IS +0,3512 d
IF THE ICE-PUINT FEADING 1S FCUND TU SE HIGHEER (0F LOWFE) THAM STATZD,

"ALL GTHER FEADINGS wILL 3E HIGHER (0P LOWEPR) BY THE SAME AMIJUNT,

THIS THEFMOMETER COMPLIECS WITH THE ACCI=ACY REQUIFEMCENT 2J2F THF APPLIZA«LE
LSTH SPECIFICATION T2 THE cXTENT UF THWE TESTS MADE,

NOT TESTED OVFR THE ENTIRE RANGE GF SCALE.

TEST HU4PER 209796
COMPLETED 2-11-74




_ | ' ' PAGE 2

lwmse CORRECTIONS ARE AFPLICARLE FOP 76 MM THMECSIUN AND FOR

TEMPEPAT!IGES GF THE EMERGENT MERCURY COLUYN AS GIVEM BFLUOW:
EADING QOF THEFMOMLETER 0 1Co 220 300 C
EMPERATUPE OF EMESGENT MEZRCURY 19 30 75 89 C.

' : | - | FOR THE DIXFCTOE ,
ijTITUTE FR BASIC ST ANDARDS

TEST NUMDBER 2097S6 Cnty fj—;éffé y OC’

B OYPLETED 2-11-T74 /éApmuN He DLUMS
: : CHIEE, TEMPERATURE SECTION

HEAT DIVISIIN

'
i . !
. . . -
3 ' .




aitlavnliLil D
POTENTIOMETER CALIBRATION

Instrument No.-Pyrotest 73090015 Minimite

Scale-Pyrotest Minimite

Calibrator

Date

Cold Junction
Temperature

Pyrotest Reading |Minimite Reading Deviation

(°F) (°F) (°F)

100

200

300

400

500

600

700

800

9200

1000

1100

1200

1300

1400

1500

1600

1700

1800

Averazsge

‘ren D Claviton & Associates




APPENDIX E

FIELD AND ANALYTICAL DATA
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- . GEORGE D, CLAYTON & ASSOCIATES
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GEORGE D,

CLAYTON & ASSOCIATES
SAMPLING TRAIN DATA

Company: o A
_itrce Designation: 4}, T, M, Lrsmnse €o 5 aree '.‘A”
DEst e il/’(ﬁ/ry' Meter Box No,: CAC ~{
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GEORGE D, CLAYTON & ASSOCIATES -}7

..... ! ) SAMPLING TRAIN DATA

mpany;___£ LA
- mource De51gnat10n A T, M, Brenine Co, Somrce A
[ Jia/?q Meter Box No,: PA¢ -1
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illteld Person: @ W4 (lsr Filter Heater Setting: - So
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( GEORGE D, CLAYTON & ASSOCIATES
SAMPLING TRAIN NATA
ompiny: G 4 .
urce Designation: A
;' it/2 1 [7Y Meter Box No,: MAC - 2 fg 9750
Test Number: p- ccna @ | Sample Box No,: /
jeld Person: L. ¢{/.' o i Filter Heater Setting: 2850 -55c
lter Number: ‘71¢f“r3 Mo 3 s Probe Heater Setting: e
Desiccant Number: Assumed Moisture(%): A
'!rometric Pressure("Hg): 0.0y Condensate Volume(ml):
ack Static Pressure('Ho0): — 2.0 Nozzle Diameter(in.,): -'/‘,w_-'-? 0.8
ume Appeal;ance Meter Correction Factor:
Sihing Qlank leate roie
i e ' § cm 1 finin I8 '_‘) 0,005 ¢w £1/min nt la'"/-/;,
Orifice Sampling
'lra_ Dry Gas Meter Pressure |Filter |Last Train
Wkerse| Time |Velocity|Stack Differ-{Box |Impinger [Static
|Point Pressure| Temp,| Volume Temp, (*F) lential |[Temp. |Gas Temp,| Pressure

Xo, { 2Za¢ |("He0) | (°F) *(ftB) Inlet [Outlet| ("H,0) | (°F) (¢F) ("Hg)

v % 0 39 ¢iq427 140 GO | vy | 2372 40 & 1o

3 - ey 3 $¢7.7C | Yo &0 <, A 227 71 q;C’

¢ |23y |ae 97100 e | ae | 2.5 | x2a| 9y 3, <

“q 2,38 | 39 o9 11| b we | 25 1232 | 4 3, &

K3
1 2\ 29 Y1716 | @z | 40 2. 230 v, 2 2
1 2.1 39 ¥$:2.0] ‘Tg T
v 119 |3«¢
24 I, 39

! 2 %0 39 3,

s

7 Y2 G

i3

~o
>3
N\
(G
N A
Q|
[T
14
U\
=y
-
o

WY

2y 1.§ iy by~ | Y GO

(1]
r\
<
d
O
ry
i -~

35

30 iosg | 3¢ 992 37| 42 |ac 3 | e 3> z, 5

ke

R ERS [y [ R BB ey e e Py M}ﬁ) Wio|e I o [T
~
~f
“3
v
%\
Ry
D
£
R
e
IS
o
1
<
[
Vi

23 (.§¢ 39 2% v | 4o 2.7 cho G .
Ly | 32 1797 51 | 4C 129 [Fel 44 5.0
o La5s 3% V6 {0 “! g 2.4 N EY G 2. ¢
w2 |25 | 36 |34 Yo | e | 3. | 921 9 o
45 |1 1. |weg.sz |+t | te 3.0 |47 | 48 oy

G Q‘S. i 4 : Teqa, 23 "‘-} “+0 2.7 .2,’0 ‘_’c’ g,
o los |20 |aeess|es | wo | 39 |- ] =p | vo

'ERAGE (TOTAL) ( )

N ER e




\
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..,isz_ccant Number:

lurce Designation: A

te: WX 71/7#

Test Number: r "2 AN A e
!eld Person: /g {fg (v -
ilter Number: )

GEORGE D,

CLAYTON & ASSOCIATES
SAMPLING TRAIN DATA

Meter Box No.:

"Sample Box No,:
Filter Heater Setting:
Probe Heater Setting:

Assumed Moisture(%):

rometric Pressure("Hg):

Stack Static Pressure("Hy0):
.'-_llume Appearance:

Nozzle Diameter (in.):

Condensate Volume(ml):

Meter Correction Factor:
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company:

olida!

PARTICULATE

SAMPLING TRAIN DATA

ource Designation:

A

ll l!// / /Gt/

ate:

rm
Lo

Test Number /‘.. /=

ield Person:

K F<@ff/4*

ilter Number:

arometric Pressure ("Hg):

tack Static Pressure ('"Hy0):

Plume Appearance:

tack Diameter:
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o GEORGE D, CLAYTON & ASSOCIATES
ro. _ SAMPLING TRAIN DATA
!I;P-’&Uy: L/A Aﬂuza..pé—?'ﬁu
Saurce Designati . Tju:}(i]" '
D't-:‘e: //2.7777/ - \ Meter Box No.:
Test Number: )D - /,pﬂ.,ua L\ Sample Box No,:
1d Person: 27 \/ i ? Filter Heater Setting:
-FMlter Number: /_7?‘// ) Probe Heater Setting:
Desiccant Number: ‘ Assumed Moisture(%):
trometric Pressure("Hg): Condensate Volume(ml):
s'ack Static Pressure('"H,0): Nozzle Diameter (in,):
Plume Appearance: Meter Correction Factor:
-li L L2123/
T et rifice amplin
-, };//d Dry Gas Meter I(’)resfsure Filter |Last %r&?%ng
s /ﬁl e | Velocity| Stack Differ-|Box Impinger |Static
L\P dut 'J Pressure| Temp,| Volume Temp., (°F) lential |[Temp, [Gas Temp,| Pressure
. ("Hy0) | (°F) (££3) |Inlet |outlet| ("H,0) | (°F) (+F) ("Hg)
! /“' OGs| W 732474 H L) | 25 | BF | o
1 /2 A C":T‘N }[/ 7)'4./ ¥ | L 52 | Jo Mo
/2 A/ %/ /357 ¢ |/ 52 | S .0
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Company:
ource Designation:

L(~V4

ate:

B

PARTICULATE SAMPLING TRAIN DATA

I l

| ftl_ (5%

LATTSAN

Meter Box No,:

[

est Number:

’J —

Sample Box No.:

ield Person:

_ (=14

< Jc

(1,006N

Filter Heater Setting:

Filter Number:

LG C

Probe Heater Setting:

arometric Pressure ("Hg):

Assumed Moisture(%):

tack Static Pressure ("Hp0):

ZE )

Condensate Volume(ml):

:

Plume Appearance: , Nozzle Diameter(in,): 'ﬂS/ig:?
.Stack Diameter: (o . 7
. T v i ;
WA H
" : Orifice Szmpling
Tra- Dry Gas -Meter Pressure |Filter |Last Train
verse| Time  [|Velocity| Stack [ T Differ-{Box Impinger |Static
Point “7,-‘.\.“'» Pressure| Temp.| Volume | ~Temp,(°F) lential |[Temp., [Gas Temp.| Pressure| -
N No. ("H,0) | (°F) (ft3)“ Inlet |Outlet| ("H,0) |(°F) (¢F) ("Hg)
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' ' v : : PARTICULATE SAMPLING TRAIN DATA
._;7-""/
Jmpany:
[ource Designation:
ate: - : Meter Box No,:
Test Number: " Sample Box No,:
ield Person: Filter Heater Setting:
ilter Number: . ) 2.<4 4 ¢ ‘ Probe Heater Setting:
arometric Pressure ("Hg): Assumed Moisture(%):
tack Static Pressure ("H20): Condensate Volume(ml):
"Plume Appearance: Nozzle Diameter(in.):
tack Diameter:

verse| Time |[Velocity|Stack Differ-{Box Impinger |Static
Point| g [Pressure| Temp,| Volume Temp, (°F) [ential |Temp. [Gas Temp.| Pressure
Y W[ ("He0) | (°F) (£t3) [Inlet [Outlet ("Hp0) | (° F) (¢F) ("Hg)

' Orifice - |8ampling
Tra- . Dry Gas Meter Pressure |Filter |Last Train
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PARTICULATE SAMPLING TRAIN DATA e
cOompany:
lource Designation:
ate: ('" 2, [-7¢q Meter Box No.
est Number f Sample Box No,:
i eld Person: /S -y Filter Heater Setting:
ilter Number: i Probe Heater Setting:
arometric Pressure ('"Hg): Assumed Moisture(%):
itack Static Pressure ("Hp0): Condensate Volume(ml):
Plume Appearance: Nozzle Diameter(in,):
'tack Diameter:
" Orifice Sampling
Tra- Dry Gas Meter Pressure |Filter |Last |Train
verse| Time |Velocity| Stack Differ-|Box Impinger |Static
Po:.nt Pressure| Temp.| Volume Temp. (°F) |lential |Temp. |Gas Temp.| Pressure|
("H,0) | (°F) (££3) |Inlet [outlet| ("H,0)|(°F) (¢F) | ("Hg)
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PARTICULATE SAMPLING TRAIN DATA
Company; ANLA, TN
ource Designation: ‘;})’\ME/
Iate [\ = 7—1"’7@ Meter Box No,: L C (1.60b
Test Number: F)*)5 - Sample Box No.: VA
ield Person: G \S Filter Heater Setting:
' 1lter Number: 7 ) A4 - Probe Heater Setting:
arometric Pressure ("Hg): ¢ @ Assumed Moisture(%):
itack Static Pressure ("H,0): 7"‘ Condensate Volume(ml):
lume Appearance: ' Nozzl gmeder (in, ) : Ve, *
tack Diameter: | & eqr "‘(H) 7 7
o5 ()
Orifice Sampling
Tra- Dry Gas Meter Pressure |Filter |Last Train
verse Time Velocity| Stack . Differ-{Box Impinger |Static
Point .« |Pressure| Temp. Volume Temp., (°F) lential Temp, |Gas Temp.| Pressure
.58 |u,0) | (°F) (££3) [Tnlet [Outlet| ("H,0) | (o F) (¢F) | ("Hg)

-0l o 14N 1457 K442d 40 (40 [1.04] 2001462 | ¢o
5 |45 1.4 15914V (o 200 45° | [0
4G9 9500 5O 41| [ 4260 45°| .o
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PARTICULATE SAMPLING TRAIN DATA

l\ompany

_Eource Designation: :

" Wate; H"‘"l‘?—"_7 i Meter Box No, [

_ est Number: {"— 22 ~ Sample Box No. Fﬂ—c-—-.

ileld Person: h—{'ﬂ“) Filter Heater Setting
ilter Number: ' Probe Heater Setting:

-gmBarometric Pressure ("Hg): Assumed Moisture(%):

'-jflStack Static Pressure ("Hp0): Condensate Volume(ml):
Plume Appearance: _y Nozzle Diameter(in.):

'".'-'Stack Diameter: ’Q’ i) '
\ aes(n)

Orifice Sampling
Tra- Dry Gas Meter Pressure |Filter |Last Train
verse| Time |Velocity|Stack Differ-|Box Impinger |Static
Point Pressure| Temp,| Volume Temp. (°F) lential |Temp. |Gas Temp,| Pressure|
No. ("H,0) | (°F) (££3) [Inlet [outlet| ("H,0) |(°F) (¢F) | ("Hg)

L =

- - - ¢ — . P oy
E-1] O 135 148965524 ¢C 146 1o |Zea| 457 =0
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PARTICULATE DATA

Company J. M. Brenmnexr Company Lancaster, Pa.
Source Designation O uvieeT A
Field Person ,P\GD\K

Test Fraction F%nal* Tare Weight of ¥
Number Weight Weight Particulate
(sme) (. [€:3.90)]
_____ l 110 mm filter 0.L5B 140, bbI130 |-0.003lb
. Beaker with
' l acetone probe C(Q.L'J‘SS P q . 44 q O alo3
- washings ‘ |
Beaker with - _ - P)
Y. 4528 |90, 45S5S |—0-002T

impinger contents
(aqueous/organic)

90,400 1 90.2BE51 o 40

m_ e
110 mm filter O. tb24 ] |0.6590 Tfo. 00230
Beaker with ] -
' acetone probe R, 2074 B, 24 | o .ocl5
21 washings
Beaker with 02,2692
impinger contents
(aqueous/organic) o7 . 5\LOY!
L TS Ly e e e 2T o oo AR

110 mm filter @’Qv%l(ﬂ's

Beaker with

acetone probe QS|'—7?_~S\
washings

(aqueous/organic) | Qg qL,q4 | 9, g2 O, 0042

Beaker with

impinger contents |q(, M2 1L{A6C 72Ul lo. 0045

% Corrected for blank
Vet . |

oA e Yt M




PARTICULATE DATA

Company J. M, Brenner Company Lancaster, Pa.
Source Designation O\ JTUL LT B
Field Person ﬁEﬁPﬁV(

Test Fraction WF%n;t* WT?rﬁt gEiEPt ifj
eig eig _ articulate
Number (em. ) (em,) (om )
110 mm filter 0.t GRBO| 063112 [0, 03208
Beaker with
acetone probe 22,543 o) %.'5-0'_7'7 0.00kbk
‘ washings '
Beaker with 5‘("‘2.©€E’>C& 1 QW O7b4— o .0 \L"]

impinger contents

(aqueous/organic) | & .57 ‘SS aB E(;sci(@ . O Y

110 mm filter 023321 O. 3202 -0, oo@drl

Beaker with .
Z_ acetone probe CI“]"CDOO d 91, 4‘:{4 Y10 . 0005

washings

Beaker with q 2 G008 935.892810.007M

impinger contents

—

e lads lae a1l g.eolo

L0 mm Filter 204561 10 (44 |-0.00071S

Beaker with
acetone probe q42.0094 qZ.Ooq.q_ O,0085S

washings

oy

(aqueous/organic) 8‘(’34440 6(043'")5‘ O. 00 <

Beaker with
impinger contents {a(,:.-z_ﬁo bl .2\0 Vo.Ccoz20

* Corrected for blaﬁk
A fov Rergeote of aalewkobion .

| th th cm,omf




PARTICULATE DATA

Company J. M., Brenner Company Lancaster, Pa.
Source Designation N X.\m\\?—-ri (:l,

Field Person r?%(: Af\

Test Fraction Final® Tare Weight of ™
Number Weight Weight Particulate
(em) (g, (om,)
110 mm filter 1.OS 72| o, 535, 2 Q27
Beaker with
2 acetone probe qg,&ng C("l.q—)qq" 0.3\

washings

) Beaker with - ~ald o~
5f;;3'_l impinger contents Gq.< 20| O 3,33%cp 0. 023

(2queous/organic) |9 1204 | 4. 111S 1o, 0099

110 mm filter 1257125 o . HSS 0, 3¢ 240

Beaker with

3 acetone prope C](,Q.CIIOI QQ,OC{S] 0.8150

washings

Beaker with q(o, ‘34’3 qé, 12235 6. 61 1L
impinger contents

(2queous/organic)
boracssroroampmree. ot e e T e T . P Bty

110 mm filterx

Beaker with
acetone probe
washings

Beaker with
impinger contents

% Corrected for blank
Vot ¢ qub?futuu4/ LLA{4QQtha -JKJLL@L Dot Lol ine L

I A s o




PARTICULATE DATA

Company J., M. Brenner Company Lancaster, Pa.

Source Designation L AL T T:>
Field Person T': IC_

reerten | e | e R
eig eig articulate
Number {(om ) (om,) (om, )
110 mm filter 0.bbbS!l |0.66323)p.0012.%
Beaker with
Z_ acetone probe c(l.H?)Z 1 |0BS o, 004
washings _

Beaker with i .
impinger contents |ID 20361 Lo 1238 0.0123

(aqueous/organic) Q-‘;.c\lc_)%:':"}(o &a. 0570 e, 00006

frm—
110 mm filter 08‘3428 O.(DC’)OE—-] O\qdrO'?
Beaker with o
acetone probe i3 .9770 l(DO.‘bZSq 13,44\ |
E%_ washings
Beaker with %Z.(Oqolo & 2 . Le4S) 0.0 145"
Consensforsanic) 182:8259) a2 muoblc, 00 5O

110 mm filter

Beaker with
acetone probe
washings

Beaker with
impinger contents

* Corrected for blanl
}/Léth;: )quﬁfmiliub LLpagdélucw hﬁ%4L4ﬁ4, )Zh&iny 140~r4¢+JLLALAL




PARTICULATE DATA

Company J. M. Brenner Company Lancaster, Pa.

' Source Designation L NJLETT G} '
Field Person (3 AN S

Final® Tare Weight of*
Weight Weight Particulate
(gm, ) (em,) (om, )

Test Fraction
Number

110 mm filter 58730 |0 64806 |o. 21150

Beaker with
acetone probe a0 24 06\ S G 86771 0.52,2.4-

washings

N

Beaker with

impinger contents |1 1.09710 S 1,07799)0 .00 )
(aqueous/organic) |4 77 1 249 G . 124000 >0OH

110 mm filter - @.’7041&’—] C).b(—:s—'ﬁ-‘r\ CZ).O%”WO(C‘

Beaker with

acetone probe 015_5'—]@3‘-'1 q 5,6“7‘:{”'} \%QQ&

washings

\
{

Beaker with
impinger contents -
(agueous/orzanic) 31~ T~

110 mm filter

Beaker with
acetone probe
washings

Beaker with
impinger contents

* Corrected for blaﬁk
)/L¢#;,; yﬂL¢¢X%1¢4~L) Ll)ﬂLLdzfuto -ﬂAALdAAL_ )OIy AL&*7U¢AJLLAA~uJ

2540.‘—I), CBLLAKiﬁqH) A Qagac.




VOLUME OF CONDENSATE COLLECTED

lompany Q(I- )m,. BI\IMA) é,ﬂ, , QQ’WN;JL&N) lad.. .

Source Designation

ield Person

Lottt A

&K

Test ) Initial . Final Liquid
Number Fraction Volume Volumg Collected
or Weight or Weight (ml)
| _ First Impinger loo s - 25
_ Se@ond Impinger 100 | 20 A O
' ) Third Impinger O 3 3
| "$ilica Gel 200 2125 =Y
Total | / Y
First Impinger | U ;zﬁ = 7]
Second Impinger | &0 ‘}:35 34
;l Third Impinger | O /R 13
Silica Gel 20O ;ZL}S 9 8
I Total 5,_5_/
First Impinger | O-¢ qu ~ 7]
Second Impinger ) o0 S0 - 50
Third Impinger O | S 1S
Silica Gel 260 CQ147.4 =77,

Total

1

George D. Clayton

& Associates

S TS YR M ) Ay T < TR .




VOLUME OF CONDENSATE COLLECTED

Qm Brirnen o

_..Company

Source Desxgnation

: lField Person

6Lbuﬁiaj: ﬁs

.ija/y\,c.'ﬂ.-o L(/\_T PO(L_ .

PB K

Test Initial Final Liquid
Number Fraction Volume Volume Collected
) or Weight or Weight (nl)

First Impinger | 0~ Tl - 29
Second Impinger | 60 [0 Y
Third Impinger o L g,
Silica Gel 0O Bl Ry Bie QA2
Total %7
N . )
First Impinger ) 60 '70 - 0
Second Impinger | -0 ‘/75‘ -5
Third Impinger O 57 C?
Silica Gel OO 240,88 1—_/(/,,_)’
‘Total
j ik, ¢
First Impinger Yol )—!Q -5U
Second Impinger lco Q -3
Third Impinger 0 14 A
Silica Gel D00 2405 Ho, <
Total " G
7S
. - 1 ! . -
T R Lo At <8 ,sz.,'\;l NLaac 1S rrnd-
-
Geo;ge D. Clayton & Associates

;
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VOLUME OF CONDENSATE COLLECTED

C::) /71 ASAJ%vu—mzzu (1&

<j%&<hM4L0¢4AJJ KZL_

Source Designatlon

wag— ¢

ield Person é?(!ﬁt,
Test _ Initial Final Liquid
Number Fraction Volume Volume Collected
o or Weight or Weight (ml)
First Impinger 10D ?’7 '“Lﬁ
Second Impinger e /Gil b
Third Impinger O / b
Silica Gel c O 2195 19,5
Total
105
————
‘First Impinger | £~C Ql% —~ 1L
Second Impinger ]2 o ‘[0;1 )
Third Impinger O | ]
Silica Gel ~Da JJ.QE.HI 250
‘Total !
10, L4
First Impinger
Second Impinger
Third Impinger
Silica Gel
Total
George D. Clayton & Associates

s




.MICompany

g lSource Designation

VOLUME OF CONDENSATE COLLECTED

Qfd-w’n /!..Q_i—(—‘\. . IOKLI :

ﬁuw (‘".0,)
Qs o

Field Person F e
iy Test _ Initial Final Liquid
l Number Fraction Volume Volumg Collected
or Weight or Weight (ml)

First Impinger |- 1035 2
Second Impinger | &0 1 &) !
Third Impinger 0 2 e
Silica Gel D oen 21L.5 AR
Total ”:'S
First Impinger ) 0 40 — G
Second Impinger ) M0 o9 %
Third Impinger | o 7, O
Silica Gel A 271,79 217
‘Total

First Impinger

Second Impinger

Third Impinger

Silica Gel

Total

Géorge D. Clayton &

Associates




urce Designation

VOLUME OF CONDENSATE COLLECTED

Z:g.‘ f?l. égﬂJfYVﬂﬂLAJ

SN

dz;.J @WM)—L‘_J 104...

E

GHMS

George D. Clayton & Associates

Initial Final Liquid
Fraction Volume Volume Collected
or Weight or Weight (ml)
First Impinger ) Yous Zcé; - 321
Second Impinger | &0 (67 ~f
Third Impinger o S N
Silica Gel D06 239.0 9.2
Total : I[)’(/?‘
First Impinger | o . 814 - 1L
Second Impinger | ¢ ¢ 166 A g
Third Impinger c : [ [ B
Silica Gel D 2247 ot
‘'Total e i
First Impinger E
Second Impinger ’ E
Third Impinger :
Silica Gel i
Total ;
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LABORATORY ANALYSIS REPORT

$2700- 92800

' Continued From Previous Sheet

if;'oj'ect OSEPAH TG

“Job Nno,

30/4f

) [nves tigators AVA //C.

ample Source:

lZ? 8 talck

Sheet No.

LA

J
U><] Emergency (Needed: /A-3 — 75/

Sampling Date ////S’ - 22/74

4 J;M , ‘/M&@.[o%l‘og-in Date

(] Community [ Ind,

Vo 2l T

Hyg. [ Process

———

-

i Wate

‘.I[dentity, Volume and Concentration of Collection Media: //OA»(M ﬁpé A/—'u, (B

Hzjor Components KOT Listed Below:

_lDther Comments: fo(iow $AA S"?*/;Ouaz.wé(ﬂ/:}wcw/uaef

nalyses Requested: ;-7:5:;74:_ L(/‘)L
stimated Concen,:
Analyst: m .Lecan
'.IDate Completed: O
.
Field Description Total i @_)
I Original! Analyses Completed
Lzab, Stack or ‘ Test No, | Fraction Volume Detmn'n. ,,)e,mh-l:, Blank
No, Site No.i& Date Identification| of Sacple; Units: ccx\ ™ Corrected
. - . )
|
'l?‘)“mg | 7 | A 72447 | O.C00OF ”
o Touvker A M1 L T2l ] ~0.003ilp Y :
o eckefR.N-j9 + TF T24H5 L0308
l G, V\BLAVK : H-2] ; H 72468 Gy Rly L
oz bedeedd Jr 2 A~ T2 YY3 O.ooR D
| ods i =/ #7296 —0.0o0ul
T O B e F e 2y # 72460 &. BAOAR 7 |
l o W Sl -2 £ 72463 o.ccaad '
B o, 8L E N2/ | # T2HYC o.2ta4
g7 \BLANK| J-22 1 H 72453 0.0mHA| =
| TR WY 7240y Fo.0lasd
| 79 Puteet Bl M- 22 #2245 -0 00072 7 -'
__Ifyzg0o Qalif i 1/~ 22 A 7244 0. 5%le | A
':"‘"] Additional analyses on next sheet for samples listed above
[ Additional samples on next sheet for analyses listed above

/D) -yo-2

Approved and forwarded: Date:

Nosoe
I i
! ({ /




l LABORATORY ANALYSIS REPORT

lab Nos., S2L0/(-2 ; Sheet No,. ¢ c// 2
7
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APPENDIX G

EXAMPLE CALCULATIONS




l NOMENCLATURE
l_ ¥ = Dry gas meter correction factor, dimensionless
Vo = Volume of dry gas at meter conditions, ft3
l Py = Barometric pressure, inches mercury
l P = Average orifice pressure drop, inches water
T = Average meter temperature, °F
l vmstd= Volume of dry gas at standard conditions,'DSCF
' ngas= Volume of water vapor at standard cond:-i.tions, SCF
' Vi = Total condensate collected in sampling train, ml
. I Mg = Mole fraction of dry gas, g/g-mole
MWy = Molecular weight of dry stack gas
. Mu = Molecular weight of wet stack gas
_ l Vg = Stack gas velocity at stack conditions, fpm
' CP - Pitot tube correction factor, dimensionless
' ' APS = Velocity pressure, inches water
| Tg = Stack temperature, °F
l PS = Absolute stack gas pressure, inches 'mercury
l P . = Static pressure of stack gas, inches mercury
: ’ QS = Dry stack gas flowrate at standard conditions, DS5CFM
l Ag = Stack area, inche52
T¢ = Net time of test, minutes
' D, = Sampling nozzle diameter, inches
l Cf‘ = Front half (probe & filter) particulate concentration, gr/DSCF
Ct = Total particulate concentration, gr/DSCF
I SWe = Front half sample weight, mg
s swt = Total Sample weight, mg
l ERf = Emission rate of front half particulate, 1bs/hr
' ER, = Emission rate of total particulate, 1lbs/hr.
%M = Percent moisture, dimensionless
i




CONVERSION FACTORS

Mo

mg/DNm> = 2288 * gr/DSCF

o

kg/hr = 0.4536 * 1bs/hr

0.500 * 1b/ton of feed

kg/Mton of feed




The dry volume of sampled gas corrected to standard conditions

of 20°C and at 760 mm Hg (29.92 in,Hg) is calculated as follows:

P
17.65 * v, * y * (fb + -1323——)

V =

Mstd T+ 460

For the first particulate test on Outlet A at the J.M. Brenner

Company,

0.67
. _17.65 (54.240)(1-006)<;9-78 + 13,6
Mstd (74 + 460)
= 53.80




The dry stack gas flowrate corrected to standard conditions is

calculated using the following set of equations sequentially.

v < 0.0471 % ¥
gas v
100 * Y
% M = gas
’ v + Vv
Meed Ygas
100 =« %M
M =
d 100

1]

MW (Mg * M) + 18(1 - My)

P, = Py + P,
v = 5121 * C_ % \JAP_ % (T, + 460) * L
s P 8 8 P & MW
0.123 * Vg * A_ + Mg * P_
QS =

(T, + 460)

Since the process at the J. !. Brenner Company emits essentially

air, a dry stack gas molecular weight of 29 was assumed. The cal-

culations for determining the flowrate for particulate test 1 on

Outlet A, a 16" x 13-1/4" stack, follow:

v, = 0.0474 (11.5)
gas
= 0.545
- - 100 % 0.545

53.80 + 0.545

= 1.00




100 - 1.0
M =
d 100
= 0.99
MW = (29 % 0.99) + 18(1 - 0.99)
= 28.89
P = 29.78 -0.14
= 29.64
1
v = 5121 * 0.820 * 34.76 * V/ :
s 29.64 % 28.89
= 4988
e __0.123 % 4988 * 212 * 0.99 * 29.64
s

(66 + 460)

= 7260

The equation employed to determine percent of isokinetic

variation is:

1032 * (T_ -+ 460) * V¥V
s Mgtd

% B Wt ks 2
Vg % Tg % Po % Mg ¥ (D)

% I =

For the first particulate test done on Outlet A at the J. M.

Brenner Company,

1032 % (66 + 460) * 53.80

21 =
4988 % 120 * 29,64 % 0.99 %(0.125)2

= 10644,




To determine the concentration of particulate matter in grains
per dry standard cubic foot (gr/DSCF), one of the following equa-

tions is used:

SWg
Cf = 0,01543 = -V*———— or
Mstd
SW,
c = 0,01543 =
t Vin
std

Front half particulate concentrations are obtained by summing the
weight of particulate matter collected on the filter and all por-
tioﬁs of the train preceeding it. Total particulate concentration
includes, in addition, any particulate matter collected in the
impinger water. (The impingers were not washed with acetone.)

At the J. M. Brenner Company the first particulate test on
Outlet A yielded the following concentrations of filterable and

total particulate:

10.3
Cg = 0.01543 % —— =
53.80
= 0.00295
c = 0.01543 * —24.3 _
t 53.80
= 0.00697

The emission rate of particulate matter canm be calculated from the

filterable or total particulate concentration using one of the

" following equations:

ER h,00857 * Cp = Qg or

£

L]

ER 0.00857 * C, = q.

t




To avoid rounding errors it is preferablé to carry out the caicu-
lation of concentration and emission rate in one operation.

The emission rates of front half and total particulate matter
for the first test on Outlet A at the J. M. Brenner Company are

calculated as follows:

ERf = 0.00857 * 0.,00295 * 7260
= 0.18

ER, = 0.00857 * 0.00697 * 7260
= 0.43.




APPENDIX H

AUXILIARY SOURCE TESTING INFORMATION




SAMPLE IDENTIFICATION

Task 6

U.S5. EPA Contract No. 68~02-1408

EPA Number

S-74-000-144
S=74-000-145
S-74-000-146
Sn74=000-147
S~74-000-148
S-74-000-149
S-74=-000-150
$~74-000-151
S-74-000-152
§-74-000-153
§-74-000-154
§-74-000-155
S~74-000-156
$=74-000-157
§~74-000-158
$-74-000-159
§-74-000-160
$S-74-000-161
§-74-000-162
S-74-000-163
S-74~000-164
S=~74-000-165
S=74-000-166
S-74-000-167
$-74-000-168
S-74-000-1569
§-74-000-170
S-74-000-171
$-74-000-172
§-74-000-173
§-74-000-174
§-74-000-175
S-74-000-176
§-74-000-177
S-74-000-178
$-74-000-179
$-74-000-180
§-74-000-181
§-74-000-182
S-74-000-183
S-74-000-184
§S-74-000-185

Description

DT Sy, e ST N R AT . I T T T

11-19 Distilled water blank

11-19 Filter blank
11~-19 Acetone blank
11-19 Silica gel blank
Water

Silica gel
Filter
Filter

Water

Silica gel
Acetone
Acetone
Filter blank
2 Filter

P-2 Filter

P-2 Filter
P~2 Filter

P~2 Filter

o
1

e et e el o

1

I = 0

P
P
P
P
P
P
P
-2
P

1-21 Acetone blank
Acetone
Water
Acetone
Water
Acetone
Water
Acetone
Water
Acetone
Water
Acetone blank

| IS T N T N RS N |
NN RN

=
|
I N |

]
WWwWwwwwlwwlil

Acetone
Water
Acetone
Water
Acetone
Water
Acetone
Water
Acetone
Water

MEHogogOoOREErPrPRrREBODQOOR B~ rEHOUQOEPRPEP>PE>EW

] .
Wighhggdggroodig gyd g gy dig
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H. REEVE ANGEL & CO,, Incorporated
6 BRIDEWELL PLACE, CLIFTON,NEW JERSEY 07014
Area Code 201 777-4825

reeve angel

December 4, 1974

Mr. Richard Powals

CLAYTON & ASSOCIATES

25711 Southfield Road
Southfield, Michigan 48075

Dear Mr. Powals:

It was a pleasure speaking with you on November 27th concerning
our glass fiber papers, in particular, Reeve Angel grade 900AF.

As per your request, I am sending to you a copy of our "specifi-
cation-information" sheet. I hope this piece of literature is
helpful to you.

I1f you should have any further questions, please feel free to
call on me at your convenience., Thank you for your interest in
our products.

Sincerely .yours,

A :
icre oo
Salvatore J»~Averso
Technical Manager

SJA:atm

Enclosure
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REEVE ANGEL GRADE

_900AF _

TECHNICAL DATA*

Caliper 14 mils
Dry Tensile MD (lbs/inch of width) ' 2.0 ibs
Water;repellent No
Resistance _ 35 mm
DOP Efficiency ' 99.97%

* Typical values unless otherwise specified

PRODUCT FEATURES

Binder-less glass media is low in metallic contaminants, high in purity
levels.

Specifically designed for air pollution control devices.

Assures precise and accurate analysis of atmospheric conditions.

May also be used inside industrial and institutional buildings.

., Available in sheet form.

TEST CRITERIA

Recistance — measures the resistance which a 100 square centimeter sample of
paper offers to air at a constant flow velocity of 10.5 feet per minute
(32 liters per minute). This measurement is in mm of water pressure drop at

32 liters per minute.

DOP Penetration - the measurement of the percentage of penetration of smoke
having an average particle size of 0.3 microns at a concentration of 100
micrograms per liter of air. This smoke is passed through a paper sample of
100 square centimeters area at a flow velocity of 10.5 feet per minute (32
liters per minute). The number reported above is DOP efficiency (100% -

% DOP penetration).
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STATE OF MICHIGAN

llURAL RESOURCES COMMISSION
HILARY F,SNELL
Crhairman
ARL T. JOHNSON
CMOLAITALA

ARRY H, WHITELEY WILLIAM G, MlLLlKEN, Governor
JOAN L WOLFE

HARLES G. YOUNGLOVE DEPARTMENT OF NATURAL RESOURCES

-~

A. GENE GAZLAY, Director

September 23, 1974

Mr., Richard Powals

. George D. Clayton & Asscciates
25711 Southfield Road
Southfield, i'ichigan 48075

Dear Mr, Povals:

~ Please be advised that you have successfully completed the recuirements
~of the Hichigan Air Polluticn Control Cormission's Pule 336.43(2) for visible
_emission evaluation in iiichigan, As of August 20, 1974 you met the

following qualifications:

(1) Completed a staff sponsored class and field instrdction inlvisible
emissions evaluation, or its equivalent,

(2) Completed 400 smoke plume readings of which 200 vere white and
200 were black. ' .

(3) HMaintained an average deviation from the correct reading of less
' than 7.5% for a set of 25 white and 25 black readings.

. (4) Had no errors of 20% or more for the set of 25 white and 2% black
readings.

This certification is valid for one year from the above date. Enclosed
is a copy of your qualifying form.

Sincerely yours,

Stephan K, Byrd
Air Quality Investigator
Technical Services Section

'. SKB:ed -

Enclosure

TCHIGAN

¥

4714
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APPENDIX I

PARTICLE SIZING DATA
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