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PAYNE & DOLAN, INC.

Waukesha, Wisconsin -~ -
for

STACK EMISSION TEST
CONTROL 27 PLANT
WDNR Air Potlution Control Permit No. 87-L.MW-402
FID NO. 999516760
October 6, 1997

by - .
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SUMMARY

On October 6, 1997, Environmental Technology & Engineering Corp. personnel
performed stack emissions testing at the Payne & Dolan, Inc. Control 27 portable plant
located in Horicon, Wisconsin. The tests were performed as a provision of Air Pollution
Control Permit No. 87-LMW-407 issued by the State of Wisconsin Department of
Natural Resources. Tests were performed in order to determine compliance with the
applicable particulate emission limitation. Formaldehyde testing was performed as a
condition of a BACT requirement for the plant. Additional tests were performed to
determine plant specific emission factors for sulfur dioxide. All measured part:culate

emissions were well below the limits shown in the following table:

PARTICULATE SULFUR BIOXID
1 0.010 gr/dscf 0.64 Ib/hr 15.31 Ib/hr
2 0.010 0.86 15.57
0.007 0.57 16.62
AVERAGE 0.00¢ gr/dscf 0.69 lb/hr 15.73 Ib/hr
DNR LIMIT 0.039 NA NA
% OF LIMIT 231 % NA NA




1.0 GENERAL

On October 6, 1997, Environmental Technology & Engineering Corp. (ETE) persocnnel
performed stack emissions testing at the Payne & Dolan, Inc. Controi 27 portable plant
located in Horicon, Wisconsin. The purpose of the testing was to determine the .
particulate emissions from the plant as a condition of Air Pollution Control Permit No.
87-LMW-407 issued by the State of Wisconsin Department of Natural Resources
(WDNR). The facility Identification Number (FID) for this plant is 989516760.
Formaldehyde testing was also performed as a condition of a BACT requirement for the

plant. Sulfur dioxide testing was also performed at this time in order to determine a
plant specific emission factor.

Pete Tolsma and Rick Hintz of Payne & Dolan was responsible for assuring proper
operating conditions throughout the testing. During the test the plant production rate
was approximately 300 tons per hour and inciuded approximately 20 % recycled
asphait. The plant was fired with drain cil.. A log of plant activity throughout the test
was kept and is included in the APPENDIX. Ali testing was coordinated with the plant
operator. Jerry Waters of the DNR was notified of the tests and witnessed a portion of
the field testing, plant operation, and stack opacity. The field tests, corresponding

laboratory analysis, and report preparation were performed by ETE personnel; Bill Dick
was the test team leader.

The following sections of this report document the activities and results of the test
program. The report presents all of the relevant data collected. Discussions on the
interpretation of the data are provided where appropriate. The report, therefore, ‘
includes much necessary detail. The results, however, have been presented in the

SUMMARY section at the beginning of this report for those readers not wishing to be
burdened by the details.
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0 RESULTS

Isokinetic sampling for particulate matter was performed in accordance with the
procedures outlined in EPA Method 17. Formaldehyde testing was performed using
non-isokinetic method 0011. Sulfur dioxide samples were collected and analyzed in

accordance with EPA Method 6. A brief summary of the methods is included in Section
3.0 of this report.

The tests were performed in the final discharge stack at the location shown in Figure
2-1. This same figure also depicts the location of the exact test points relative to the
stack wall, Detailed results of the testing to determine particulate matter emissions are

shown in Tables 2-1 through 2-3. All results were well below the permit hmlts The
results are summarized below:

1 0.010 gr/dscf 0.64 Ib/hr 15.31 Ib/hr
2 0010 0.86 15.57

3 0.007 0.57 16.62
AVERAGE 0.009 gr/dscf 0.69 Ib/hr 15.73 Ib/hr
DNR LIMIT 0.039 NA NA

% OF LIMIT 231 % NA NA




PAYNE & DOLAN

FIGURE 21
CONTROL 27 PLANT
SAMPLE PORT LOCATION
L x W
58" x 42"
SAMPLE POINT LOCATION TA
: ~3f
POINT DISTANCE |
| 00000
1 42"
2 126
3 21.0
4 29.4
5 37.8
~10 ft
4




PAYNE & DOLAN

. TEST NO.

BAROMETRIC PRESSURE
TiP DIAMETER
STACK DIMENSIONS
STACK AREA
SAMPLING TIME PER POINT
NUMBER OF POINTS
METER VOLUME
PITOT COEFFICIENT
METER COEFFICIENT
PARTICULATE COLLECTED
WATER COLLECTED
STATIC PRESSURE
ORSAT RESULTS
co2 02
4.80% 13.20%
POINT " STACK
TEMP
DEGF
1 282
2 282
3 285
4 285
5 282
. 6 287
7 285
8 287
9 288
10 285
1 282
12 285
13 287
14 287
15 285
16 280
17 282
18 285
19 285
20 282
21 285
22 287
23 287
24 285
25 285
AVERAGE 285
DRY STANDARD VOLUME
PERCENT WATER VAPOR

. FLOW RATE

PARTICULATE CONCENTRATION
PARTICULATE EMISSION RATE
LB PART PER 1000 LB GAS
ISOKINETIC PERCENT

6-Oct-97

28.40
.0.245
42
16.917
25
25
43.51
0.84
1.008
0.0288
269
-0.65

DELTA
IN H20

1.40
1.25
1.15
0.80
- 0.70
1.18
1.0
0.70
0.55
0.55
1.00
0.75
0.55
0.55
0.80
0.85
0.50
0.50
0.75
1.50
1.35
1.10
1.00
1.15
1.50

43.31
2282
67231
36186
61487
0.010
3.14
0.016
89.0

CONTROL 27
INHG
IN
IN 58 IN
FT3
MIN
FT3
GRAMS
ML
IN H20
co N2
0.00% 82.00%
ORIFICE
. DELP
IN H20
2.55
2.15
2.10
1.45
1.25
2.10
1.80
1.25
1.00
1.00
1.80
1.35
1.00
1.00
1.45
1.55
0.90
090 _
1.35
2.70
2.50
2.00
1.80
2.10
270
1.67
SCF
% VOL
ACFM
DSCFM
M3HR
GR/DSCF
LB/HR

METER
TEMP
DEGF

67
€8
€8
69
69
"
72
73

13
75
75
76

78
80
81
82
83
83
as
86
87
90
91

TABLE 2-1

VELOCITY
AFPS

82.81
78.06
75.03.
62.58
58.42
75.13
69.98
58.61
51.99.
51.89
69.82
60.59
51.96
51.96
62.58
64.29
49.37
. 49.47
60.59
85.51
81.29
73.48
70.06
75.03
85.69

66.24




PAYNE & DOLAN

TEST NO.
BAROMETRIC PRESSURE
TIP DIAMETER
STACK DIMENSIONS
STACK AREA
SAMPLING TIME PER POINT
NUMBER OF PQINTS
METER VOLUME
PITOT COEFFICIENT
METER COEFFICIENT
PARTICULATE COLLECTED
WATER COLLECTED
STATIC PRESSURE
ORSAT RESULTS
co2
4.80%
POINT STACK
TEMP
DEGF
1 288
2 290
3 290
4 287
5 285
6 286
7 287
8 287
9 287
10 290
11 290
12 290
13 287
14 285
15 285
16. 290
17 290
18 287
18 287
20 285
21 287
22 287
23 285
24 285
25 282
AVERAGE 287
DRY STANDARD VOLUME
PERCENT WATER VAPOR
FLOW RATE

02
13.20%

PARTICULATE CONCENTRATION
PARTICULATE EMISSION RATE

LB PART PER 1000 LB GAS

ISOKINETIC PERCENT

8-Oct-97

29.40
0.245
42
16.917
2.5
25
41.48
0.84
1.008
0.0259
261
-0.64

DELTA
IN H20

1.35
1.00
1.10
1.25
1.50
0.75
0.50
0.50
0.76
1.50
0.85
0.75
0.50
0.55
0.90
1.10
1.00
0.75
0.50
0.55
1.30
- 1.05
Q.80
0.75
0.55

41.41
22.88
65833
35199
59810
0.010
2.87
0.015
87.3

CONTROL 27
IN HG
IN
N . 58 IN
FT3
MIN
FT3
GRAMS
ML
_INH20
co.
0.00% 82
ORIFICE
DEL P
IN H20
2.50
1.80
2.00
2.10
2.70
1.40
0.90
0.90
1.40
2.70
1.55
1.40
0.90
1.00
1.65
2.00
1.80
140 _
0.0
1.00
2.35
1.90
145
1.40
1.00
1.60
SCF
% VOL
ACFM
DSCFM
M3/HR
GR/DSCF
LB/HR

N2
.00%

METER
TEMP
DEGF

TABLE 2.2

VELOCITY
AFPS

81.50
70.20
73.62
78.33
85.89
60.63
49.54
49.54
60.67 -
85.97
64.72
80.79
49.54
51.89
66.37
73.62
70.20
60.67
49.54
51.89
79.88
71.79
62.58
60.58
51.78

64.86




PAYNE & DOLAN

TEST NO. :
BAROMETRIC PRESSURE
TIP DIAMETER
STACK DIMENSIONS
STACK AREA
SAMPLING TIME PER POINT
NUMBER OF POINTS
METER VOLUME
PITOT COEFFICIENT
METER COEFFICIENT
PARTICULATE COLLECTED
WATER COLLECTED
STATIC PRESSURE
ORSAT RESULTS
cO2
4.50%
POINT STACK
TEMP
DEGF
1 285
2 286
3 287
4 290
5 285
6 282
7 282
8 285
9 285
10 280
11 282
12 285
13 286
14 286
15 285
16 286
17 287
18 287
19 286
20 280
21 285
22 285
23 282
24 282
25 280
AVERAGE 284
DRY STANDARD VOLUME
PERCENT WATER VAPOR
FLOW RATE

02
14.00%

PARTICULATE CONCENTRATION
PARTICULATE EMISSION RATE
LB PART PER 1000 LB GAS

ISOKINETIC PERCENT

6-Oct-97

3 .
20.4
0.245

42
16.917
2.5
25
42.67

1.008
0.0193
279
-0.66

DELTA
IN H20

1.40
1.20
1.10
0.85
0.75
1.15
1.10
0.80
0.55
0.60
0.95
0.70
0.55
0.55
0.90

"0.75
0.55
0.55
0.70
1.50
1.40
1.00
1.00
1.30
1.50

42 65
23.54
67717
36024
61212
0.007
213
0.011
97.9

CONTROL 27
IN HG
IN
IN 58 N
FT3
MIN
FT3
GRAMS
ML
IN H20
co N2
0.00% 81.50%
ORIFICE
DEL P
IN H20
2.55
2.20
2.00
1.50
1.40
2.10
2.00
1.45
1.00
1.10
1.70
1.30
1.00
1.00
1.85
1.40
1.00
1.00
130
2.70
2.55
1.80
1.80
2.35
2.70
1.70
SCF
% VOL
ACFM
DSCFM
M3MHR
GR/DSCF
LBHR

. METER

TEMP
DEGF

110
109
109
109
110
110
110
110
110
110
111
111
m
112
112
112
112
112
112
113
113
113
113
114
114

114

TABLE 23

VELOCITY
AFPS

82.96
76.69
73.48
84.72
60.59
74.88

73.23
62.58:
51.89
54.01

68.05
58.53
51.92
51.92
66.37
60.63
51.96
51.96
58.57
85.40
82.78
69.96
69.82
79.61

85.40

66.72
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S02 EMISSIONS CALCULATIONS
P&D Control 27
Sultur in Burner Fuesl

S = 0.39% by weight
Mass of Qil

Mass of one gailon oil = mass of water x specific gravity of oil
Mass = 8.34 |b/gallon x 0..8916 = 7.4359 Ib/gallon

Mass Flow of Sulfur Dioxide from the Burner

566 gallt.;:nslhour x 7.4359Ibs/gallon x .39/100 sulfurfoit x 2 S02/S =
32.83 Ibs SO2/hour

Mass Flow of Sulfur Dioxide from the Plant Stack
15.73 Ibs/hour
Sulfur Dioxide Capture Efficiency

® .

EF = 52.09 %

100 x (Bur‘ner S02 - Stack SO2) / Burner SO2

comp\, plt\so2test.wkl




3.0 METHODS

3.1 Particulate

The equipment used to sample was the Western Precipitation Division of the Joy

Manufacturing Company Emission Parameter Analyzer. Samples were collected in
accordance with EPA Method 17.

The sampling train consisted of a probe tip, an in-stack thimble holder with tared
thimble, and a tared back up filter. ‘A series of four impingers followed in an ice bath.
The first was a modified Greenburg-Smith impinger with 100 mi of distilled water; the
second was a Greenburg-Smith impinger with 100 ml of the same solution; the third
was a modified Greenburg Smith impinger dry; and the fourth was also a modified
Greenburg-Smith impinger containing a tared quantity of Silica Gel. The gas then

passed through a vacuum pump, calibrated dry gas meter, and a calibrated orifice. A -
schematic drawing of the sampling train is inciuded.

The temperatures of the stack gas stream, as well as strategic locations within the

sampling devices, were monitored by RTDs and read directly from a gauge on the
control unit.

The initial gas stream velocity was obtained from a preliminary traverse using an "S"
type pitot tube. The initial moisture was estimated from previous tests of similar

processes. This data, along with the stack temperature, was used to set a nomograph
so that rapid calculations of isokinetic sampling conditions could be made.

The principle of the method was to callect the sample representative of the exhaust by
adjusting the sample collection velocity to match the exhaust gas stream velocity at the
point of collection. The velocity at the point of collection was measured with an "S"
type pitot tube attached to the probe and the collection velocity was matched to the
stack gas velocity by adjusting the flow as indicated by the_calibrated orifice.

At the completion of the test, the impinger contents were measured and weighed for
determination of the actual moisture content of the exhaust gas stream. The probe tip
was washed and brushed with acetone and placed in a tared beaker and evaporated at

room temperature. The thimble and beaker were then desiccated to the tared humidity
conditions and weighed for the determination of total particulate.

A computer was used to calculate the stack velocities, emission concentrations,
emission rates and volumetric flow rates using the field and laboratory data.
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3.2 Sulfur Dioxide

Samples were collected and analyzed in accordance with the procedures outlined in
EPA Method 6 (40 FR, Part 60, Appendix A}). The sampling train consisted of a
stainless steel probe with a glass wool plug serving as a filter. A series of four midget
impingers followed in an ice bath. The first impinger contained 10 milliliters (ml) of
80% isopropy! alcohol, the second and third each contained 10 m! of 3% hydrogen -
peroxide, and the fourth was dry to serve as a trap for carry-over of any liquid. This
train separates out sulfuric acid and sulfur trioxide in the first impinger and sulfur .
dioxide is coliected in the second and third impingers. The gas then passed through a
water trap and silica gel tube to trap all water vapor prior to the sampling pump and dry
gas meter. A schematic of the sampling train is included as Figure 3-2.

The principle of the method was to collect a representative sample of the exhaust gas
stream by placing the probe at a single point in the duct and sampling for a 20 minute
period at a nominal sampling rate of 1 liter per minute. At the completion of each test,

a leak check was performed and ambient air was purged through the sampling train for
approximately 15 minutes.

The first impinger contents were then discarded while the second and third impinger
contents were combined along with the washings from the connected tubing. Aliquots
of this solution were diluted with known quantities of isopropyl alcohol and titrated with
barium perchlorate using thorin indicator. From the quantity of titrant required, the
weight of sulfur dioxide was calculated. This information was combined with the
volume of gas sampled to determine the sulfur dioxide concentration. The emission
rates were then calculated using these concentrations and the volumetric flow rate. -

.
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3.3 Formaldehyde

The sampling and analysis were performed usiﬁg procedures outlined in EPA Method

0011, the method required by the Wisconsin Department of Natural Resources for
determining formaldehyde emissions.

Sampling was performed by drawing a known quantity of stack exhaust through
appropriate sampling media by means of a battery operated pump. The media
consisted of a train of three midget impingers; the first two contained 10 m! of a DNPH
solution and were followed by an empty impinger and a water trap. The impingers were
set in an ice water bath to accommodate the temperature of the gas stream sampled.
The sampling volumes were determined through the use of a calibrated dry gas meter.

Following the sampling, the samples were sealed and returned to the lab fer analysis.
The samples were analyzed via HPLC methods as described by the EPA. A blank was -

handled in the field in a method identical to the samples and also submitted for
analysis.

4.0 CALIBRATIONS

4.1 Particulate

The probe tips, pitot tubes, dry gas meters, and orifices were calibrated prior to the test

according to standard procedures as to procedures published by the EPA. The values
obtained were:

Probe tip diameter 0.2457
Pitot tube coeff, 0.84

Orifice coeff. 1.832
Dry Gas Meter 1.008

4.2 Other Parameters

A dry gas meter was used to determine the sample volume obtained in the SQ2 and

formaldehyde tests. These dry gas meters were calibrated with a wet test meter. The
values obtained were:

Sulfur Dioxide Meter 1.065 |

Formaldehyde Meter 1.028




APPENDIX A

Field and Laboratory Data ~~ -
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LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

308 NAME _[dvue ¢ Dnps = Cotrem 27 pate oF 15T __/0/6/37

JOB NO.' " 1EST ENGINEER __ WID

RUN NO. / STACK Asovarr Sy ExswisT

Sample Box / Filter 7 - 277 Wash Bottle,
. ' Beaker No. 7

. WATER COLLECTED

Impinger No. Final Wt. g Initial #t. g Collected grams
! 2979 /00 2 27
4 /S6 100 sé
3 2 O 3
. Sie G 676 685 /!

TOTAL 2 69

PARTICULATE COLLECTED

LA Final Wt. g Tare Wt. g Collected grams
Filter 20940 20763 0.0217
Washings o.000f /15 {2 ZS /s, 4372 o 0009
TOTAL o . 0286
WATER COLLECTED 267 GRAMS

‘o PARTICULATE COLLECTED | ©.02 %6 GRAMS

NOTES:




JOB NAME EﬂYfJF ¢ Docan ;_(’mrwz ﬂz7

LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

JOB NO.

RUN NO. Z

Sample Box A

DATE OF TEST

1SST ENGINEER

STACK Asewacr ot Exwavst

Filter

. NATER COLLECTED

Impinger No.

7T-37&

Final Wt. g

) Zdd
2z 1g
3 SD
S G &3S
PARTICULATE COLLECTED
BLavk Final Wt. &
Filter 0. 9947
Washings o.0004 D32} 7
WATER COLLECTED 26/ GRAMS
PARTICULATE COLLECTED | ©.025 7

NOTES:

t0/e/27
L2072

Wash Bottle,

Beaker No. )l

Initial Wt. g

/00

/00
0

633

TOTAL

Tare 'St. g

8.9690

03,1151
TOTAL

GRAMS

follected grams

/44

&S

so

Z

—

26|

Collected grams

0. 0257

o . 000l

O0.0159




LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

JOB NAME [RvweYDnanw- Quren %27 . DaTE OF 1857 __s0/6/57
JOB NO. © 7eST ENGINEER LT
RUN NO. 2 STACK Asrur Boawr ExnavsT
Sample Box Y Filter 7- %79 Wash Bottle. -

- ' Beaker No. 7

. NATER COLLECTED

Impinger No. | Final Wt. g Initial #t. g Collected grams
) 269 /00 /67
-z ;28 100 24
2 3 O S
Sw GrL LS32 &Y 7
TOTAL 219

PARTICULATE COLLECTED

LLANe Final Wt. g Tare Wt. g Collected grams
Filter ). 0279 /. OO0 3O 007,87
Washings o©.000Y s07./679 202.1 671 o.000 Y
TOTAL o.0/93
WATER COLLECTED 279 GRAMS

PARTICULATE COLLECTED {_ ©. ©/ 73 | GRAMS

NOTES:
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® Data Analysis Technologies, Inc.

6385 Shier Rings Rd.
Dublin, OH 43016

Sample Analysis Certificate

Environmental Technology and Engineering, Inc. Date: 10/22/97
13000 West Bluemound Rd. - Project ID: 1097019
Elm Grove, W1 53122 Sample Date: 10/10/97
Sample Time: NA
Date Recetved: 10/14/97

Attn; ~ Bill Dick
Project #: 2180
Sampled by: NA

FORMALDEHYDE ANALYSIS BY METHOD TO-5
Project. 1097019

. Lab Id: Client id: Analyte Total ug Q
1097019-1 C27-1 HCOH Formaldehyde 265.07D
1097019-2 C27-2 HCOH Formaldehyde ' 363.35D
1097019-3 C27-3 HCOH Formaldehyde 239.49
1097019-4 C27 Blank Formaldehyde 1.M
1097019-MB Method Blank Formaldehyde 0.07 ND

ND: Analyte not detected.
Minimium detection reported.
D: Dilution result

Reviewed and approved for release by: g ;\_5& — Date: |QZ YUY )

President




Oil Services, Inc.
_ | Quality Used Ol Reeyefess

C,?ﬂ <
B¢

A3 & used oil macketor, il Services, Inc., i3 subject to EPA cogulations 40 ¢rr
Part 266 and Vo. S0, no, 230, In this respect, T s plassed co sulwit the fole
dawing datu reguedicg the used vil fuel chae YU are receiving: MAjLwRAsEs WIL

P

Properey ! 5P Spemificarion e ogirewess il Services ot 03]
Arsenic - . 5 pu Max., ) S ppx Mux. O P
Caschruf L 2 ppat Msx, 2 ppa Max. 1.l ppR
Choramium 10 pam Max, 20 pp» Max. s Jer
Lead 100 ppm Mux. 40 ppn wax, B2 o
Fleshpoint 100°F. Mia. #1 140 “F. wmin, G _ op,
Total Halagena 4,000 ppn Max, 2 l‘@i prw Max, _ pem

. Sulphur Z by We,  N/A ¥ _ Specified ‘%‘% 2 37
Ash 2 by uc, R/A L0 specified T
B.T.U. /g0, N/A 24320y Specificd 42 000
Acidity N/A Newfrd Speci e m )
Speciffc Cravity /A F—9 specifiea 2E2Ul [APT SN

PCR'e Voried O pom ' O. pan

%1 - Individua) staces may rehuira 8 higher flashpaint, further reducing the .
passibility of salvent and/ar tlaaning solution cn:u:;mim;im. '

w2 - Usad i} containing more than 1,000 Ppm of total Halogens is presuned
hsznrdous, unlass o rebutcle arulysis is perfonsed to prove there are no.
Fasstdous conarituencs per EPA xagulucion 40 GFR Pnce 460,40 {e), and
Subiparce b, ' . T o :

Finally, thﬁ latter is to assure you that 0f1 &m, Inc. will be

camplying
with all £Pa and individual scate raquiremenca, ard if { ¢an be of any furcher
vsslstance, please foal frve to contact mo o (614) Sas-wf2, .
\ﬁmm)y,
N
Y. Contro er
Oil Services, Inc.

2020 Sorineaule Raad o . BN Rov KRY o Wanlacha W RO 16m ... ~an

. A
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APPENDIX B

Sample Calculations o




SAMPLE CALCULATION

BAROMETRIC PRESSURE, in Hg (Pb) = 29.200
STACK PRESSURE, in Hg (Pb + Pg/13.6) = 29,178
TIP DIAMETER, in (An = PI*D"2/576) = .2450

STACK AREA, sq ft (a) = 10.560
SAMPLING TIME PER POINT, min = 2.50
NUMBER OF POINTS = 24
GAS METER VOLUME, acf (Vm) = 66.06
WATER COLLECTED, ml (VEf -~ Vi) = 86.00
PARTICULATE COLLECTED, grams (Mn) = 0.0755 ‘
co2 = 0.60 02 = 21.00 coO = 0.00 N2 = 178.40
WET MOLECULAR WEIGHT, lb/mole (Ms) = 28.45
SAMPLING STACK PITOT ORIFICE GAS METER GAS
POINT TEMP DEL P DEL H QUTLET T VELOCITY
deg F inches: inches .. deg F fps
1 110 1.450 4.05 32 S 72.51
2 ‘1lo0 1.350 3.75. 32 ' 69.97
3 110 1.350 3.75 32 69.97
4 110 1.300 3.70 32 68.66
5 110 1.250 3.60 32 : 67.33
6 110 1.250 3.60 32 67.33
7 110 1.050 2.95 32 61.71
8 110 1.000 2.85 32 60.22
9 110 1.000 2.85 34 60.22
10 110 1.050 2.95 34 61.71
11 - 110 0.950 2.75 38 58.69
12 115 0.950 2.75 38 58.95
13 118 1.300 3.70 42 ' 68.96
14 115 1.250 3.60 42 67.62
15 115 1.200 3.40 42 . 66.26
16 115 1.200 3.40 42 66.26
17 115 1.150 3.30 44 64.86
18 115 1.150 3.30 46 64.86
19 115 1.050 2.95 48 61.98
20 115 1.150 3.30 48 , 64.86
21 115 1.000 2.85 50 S 60.48
22 115 1.100 3.15 50 63.43
23 1158 1.050 - 2.95 50 61,98
24 115 0.900 2.55 ~ 50 57.38
AVG VALUES 113 3.250 40 64.42
TOTAL GAS WITHDRAWN, scf = 69.39
DRY GAS WITHDRAWN, scf (Vmstd) = 65.35
WATER VAPOR WITHDRAWN, scf (Vwstd) =  4.05
PERCENT WATER VAPOR (%H20) = 5.83
ACTUAL WET FLOW RATE, acfm = 40,819.39
STANDARD DRY FLOW RATE, scfm (Qs) =  34,558.69
PARTICULATE CONCENTRATION, grains/dscf (Cs) = ©¢.018
PARTICULATE EMISSION RATE, lb/hr (ER) = 5.325
PARTICULATE EMISSIONS, 1b/1000 1b (EC) = 0.033

PERCENT OF ISOKINETIC SAMPLING (I) = 101.67




SAMPLE CALCULATIONS

DRY MOLECULAR WEIGHT (Md) 1b/lb-mole

Md = .44%% CO2 + .32%%02 + .282%IN2 + .28*%CO
WATER VAPOR PERCENT (%H20)

Vw std = 0.04707*(VE -~ Vi)

where: Vw std = standard cubic feet of water vapor'
VE Final volume of impingers, ml
Vi Initial volume of impingers, ml

%$H20 Vw std * 100/(Vm std + Vw std)

where Vm std = standard cubic feet of gas sampled

WET MOLECULAR WEIGHT (Ms) 1lb/lb-mole
Ms = Md*(1 -~ %H20/100) + 18%*%H20/100
STACK PRESSURE (Ps) 1in. Hg

Ps = Pb + Pg/l3.6

where: Pb = barometric pressure (uncorrected), in. Hg
Pg = stack gauge pressure, in. H20
13.6 = specific gravity of mercury (Hg)

AVERAGE STACK VELOCITY (Vs) feet per second
Vs = Kp*Cp* {DELP) Tsavg/(Ps*Ms)
85.49 unit conversion

0.85, pitot tube calibration factor
DELP = square root of velocity head, in. H20

where: Kp

Tsavg average stack temperature, deg R (460+F)
Ps = stack pressure
Ms = wet molecular weight

STACK GAS FLOW RATE (Qs) std cubic feet per minute’

Qs = 60*(1 - %H20/100)}*Vs*A*(528*Ps/Tsavg/29.92)
where: A = stack area, £t2
528 = std temperature, deg R

29,92 = std pressure, in. Hg




10.

11.

DRY GAS VOLUME (Vm std) std cubic feet
Vvm std = GAMA*(Vm-(AL-.02)t)*(Pb+DELH/13.6)/29.92

where: GAMA = dry gas meter calibration factor
Vm = volume of dry gas metered, cubic feet
AL = post test leak rate, cubic feet per minute
t = total time of test, minutes
DELH = average orifice pressure drop, in.H20

PARTICULATE CONCENTRATION (Cs) grains/dry std cubic foot

Cs = Mn * 15.43/Vm std
where: Mn = particulate captured, grams
15.43 = grains per gram

EMISSION RATE (ER) pounds per hour

PMRA = Mn*A*60/(t*An*453.6) AREA METHOD 1lb/hr
PMRC = Cs*Qs*60/(15.43%453.6) CONC. METHOD 1b/hr
ER = (PMRA + PMRC}/2

where: An = area 'of sampling nozzle, sguare feet
EMISSION CONCENTRATION (EC) 1b/1000 1b exhaust gas

EC = ER * 386700 * (1-%H20/100)/(Qs*60%*Ms)

-where: 386700 = cubic feet per 1b mole * 1000

ISOKINETIC SAMPLING PERCENTAGE (I) %

I = PMRA/PMRC






