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State of Wisconsin

CORRESPONDENCE/MEMORANDUM

pate:_J 9 //7 [772 File Code: 4530
’ - ERELIMINARY' STACK TEST REVIEN Qe co,V &/ /- 2/2/ 72
By: ._To%’/?/fz 2 Test Date:JV&V/);’, [77/
Name of s°urce:l(f’ﬂ/z€¢£rf500 s FID #:_ 9 7762 3470
Address: Townline Bdd- #HY 5/  scack 40/
City: Belo/ ) /] 525/ Process #:_ QO /

Pernit #:_G 7 =)0 3 /74 Date Issued:_/ 750
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?/ o7 Soo 77,/3’. Ziring 7‘057,‘,'.%/#/6’” 7" we s
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APlos (9% ~

Test Firm: £ ¢/ ron 17 ¢ 72 / ?‘4//// 945” - /.//4//
Crew Chief & Phone#: Ay &, V= 4 AL i

Pollutant Tested: ‘C € Test Method:ﬂffﬂ/o/{

Pollutant Tested: rm e Ay, Test Method: /705 /&% 26 O ©
Pollutant Tested: Test Method:

LR WW&
Eaced Production Level: 3 @ 077//

iscussi [°) esults:

Poll. Test ave. = 0.04/ GJQQ'ZLP Linit - £.04¢ (rl‘?.'»/@‘/pscé:-3
In Compli 7Y
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Is This a Vvalid Tesc?@ N If answer is no see page 2.
" Test may be reviewed in depth later, if necessary.
CC Joe Perez-AM/10
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PARTICULATE CHECKLIST

Name of SQutce:J?”H caf/yfgaﬂs Test Date:J}/ﬂV /51 /7Z/

1. Are the isokinetics per run between 90 and 110%? YESLZNO__
If the XI for a run is outside the range, void the run. See 5.
2. Is the sample volume per run > 30 DSCF? YES L NO__
If the sample volume for a run is < 30 DSCF, void the run. See S,
3. Is the sample time per run > 60 min.? YES&:/EO__
If the sample time for a run is < 60 min., void the run. See 5.
4. 1s the sample time per sample point > two min.? YESJ:/QB__
- If the sample time per point for a run is < two min., void the
run. See 5.
5. A stack test shall consist of three valid runs cr, at a minimun, b//
two valid runs if ome run is voided. Is this a valid test? YES ¥ NO__
If no, inform the District or the source that the test is
unacceptable and should be redone. Your review is over,
6. Is the total particulate per run added correctly? YESJ:KE;__
If an incorrect total is found, correct the total and the results
or call the consultant and ask for a correction.
7. Was the backhalf included in the total particulate? AMS5PS¢,upce YES NO_'/
NSPS sources are exempt from including the backhalf. All other
sources must include the backhalf. If they don't, the test
is invalid. See S.
Eq. 1 Gr/DSCF = 15.43*% g of part./sample volume of run in DSCF
Eq. 2 Gr/DSCF @ 12X €O, = (Gr/DSCF)*12/Stack CO,
Eq. 3 Gr/DSCF @ 7% 0: = (Gr/DSCF)*(20.9-7)/(20.9-Stack O,)
Eq. 4 Lb/DSCF = (Gr/DSCF)/7000 Eq. 5 Lb/MLbppy = 385.6*10’*(Lb/DSCF) /MWpry
Eq. 6 Lb/MLbugr = 385.6%10%(Lb/DSCF)*(1- (X Moisture/100)) /MWuer
Eq. 7 Lb/Hr = 60*DSCFM*(Lb/DSCF) Eq. 8 Lb/10* BTU - (Lb/Hr) /(10 BTU/Hr)
Eq. 9 1b/10° BTU = (Lb/DSCF)*F Factor*20.9/(20.9-Stack 0,)
8. If the emission limit is in Gr/DSCF, Lb/DSCF, Lb/MLb, Lb/Hr or
Lb/10‘ BTU, solve Eq. 1-9. Do your results match the b////
consultant’s? YES ¥ NO
If no, fix the problem or call the consultant for a correction.
9. Is the three run(or two run) average correct? YEs;ﬁfgg;_
If no, write in the correct average.
10. Is the average result in compliance? YES__ NO_:T/// :
If no, the District should issue an NOV. ' '
11. Was the source operatin .ac a level representative of full

capacity? 9,0 o YES__ NO_/
If no, the permit release may need to provide conditions to cap

the source at the test level until a stack test at a higher

production level (showing compliance) is performed. 1If the test

was not for permit release, other actions may be warranted.



On November 13, 1991, Environmental Technology & Engineering
Corporation personnel perfo gﬁs”? stack emission test on the

- Wm.J. Kennedy & Son, Inc.-éib+n9 3880 drum mix asphalt plant
located in Janesville, Wisconsin. The average of the three
particulate tests show the emissions to be slightly above the
limit of 0.84 grains of particulate matter per dry standard
cubic foot (gr/dscf) as specified by the State of Wisconsin
Department of Natural Resources (DNR) by permit. The
numerical test results are summarized below:

Test Emiilions X of Allowable
1 8.0833 gr/dscf 82 %
2 8.0846 115
3 8.044 110

AVG 8.041 gr/dscf 182 X

In addition, the permit also required testing for

formaldehyde emissions. The following table presents the
numerical results:

Test LB/HR LB/TON
1 .48 lb/hr 8.80818 lb/ton
2 8.35 8.06013
3 8.44 0.0016

AVG 8.42 lb/hr @.0016 lb/ton

The permit also required that opacity observations be
performed concurrently with the particulate test,. All
individual readings were either @ % or 5 % and thus the six

minute average opacities were all well below the permit limit
of 20 X%.



1.8 GENERAL

On Wednesday, November 13, 1991, Environmental Technology and
Engineering Corporation personnel performed a stack emission
test on the Wm.J. Kennedy 8 Son, Inc. asphalt plant located
in Janesville, Wisconsin. The test was a provision of an Air
Pollution Control Permit. The State of Wisconsin Department
of Natural Resources (DNR) has established a particulate
emission limit of 8.84 grains per dry standard cubic foot
(gr/dscf). The purpose of this test was to demonstrate the
compliance status of this plant with the particulate limits
set by the DNR. In addition, the permit also required a test
to determine the formaldehyde egmissions and that opacity
observations be performed by a certified reader.

S e
The plant tested was a-é;e*ag 309 drum mix plant equipped
with a wet scrubber for particulate control. During the test
period, the plant production rate was approximately 270 tons
Per hour and the mix was composed of approximately 79 %
virgin material and 30 % recycled material. The plant was
fired with natural gas. Dave Barkley of Wm.J. Kennedy was
responsible for plant operation during the tests. A copy of
the plant production log is included in the APPENDIX to this
report. The field tests, corresponding laboratory analysis
and report preparation were coordinated by Bill Dick of ETE.
The test procedures, plant operating conditions, and stack

opacily were witnessed by Tom Roushar of the Wisconsin DNR
Southern District Office.

The following sections of this report document the activities
and results of the test program. The report presents all of
the relevant data collected and discussions on the
interpretation of the data are provided where appropriate.
The report, therefore, includes much necessary detail. The
results, however, have been summarized 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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KENNEDY BOEING 3088 PLANT TEST 1 TABLE 2-1 11-13-91
BAROMETRIC PRESSURE, in Hg = 29.150
TIP DIAMETER, in .2504
STACK AREA, sq ft = 8.727
SAMPLING TIME PER POINT, min = 3.00
NUMBER OF POINTS = 2@
GAS METER VOLUME, acf = 38.71
WATER COLLECTED, ml = 344.00
PARTICULATE COLLECTED, grams = 0.08804
Co2 = 6.20 02 = 11.80 Co = a.00 N2 = 82.00
SAMPLING STACK PITOT ORIFICE GAS METER GAS
POINT TEMP DEL P METER QUTLET T VELOCITY
deg F inches inches deg F fps
1 150 0.680 1.4S : 42 53.62
2 150 0.620 1.32 | 43 51.20
3 155 8.620 1.32 44 51.41
4 185 @8.c66a 1.42 45 53.805
S 150 8.668@ 1.42 46 52.83
6 158 8.660 1.42 48 53.85
7 155 p.658 1.38 Se 52.64
8 168 0.600 1.20 51 58.78
9 160 8.5890 1.16 51 49.93
10 155 8.500 1.00 51 46 .17
11 155 e.cee0 1.20 53 58.58
12 158 0.640 1,28 S4 52.24
13 155 8.660 1.32 54 53.85
14 155 8.680 1.38 595 53.84
15 155 8.680 1.36 56 53.84
16 155 0.659 1.30 56 52.64
17 160 e.620 1.24 57 51.62
18 1690 2.600 1.28 S8 58.78
19 160 @.5580 1.10 59 48.62
20 155 8.500 1.00 6@ 46.17
AVG VALUES 156 1.269 52 51.480
TOTAL GAS WITHDRAWN, scf = 54.32
DRY GAS WITHDRAWN, scf = 38.13
WATER VAPOR WITHDRAWN, scf = 16.19
PERCENT WATER VAPOR = 29.81
ACTUAL WET FLOW RATE, acfm = 26,915.66
STANDARD DRY FLOW RATE, scfm = 15,771.08
"~ , m3/hr = 26,798.21
PARTICULATE CONCENTRATION, grains/dscf = 8.833
PARTICULATE EMISSIONS, 1b/1@800 lb wet gas = 8.049
PARTICULATE EMISSION RATE, lb/hr = 4.47

PERCENT OF ISOKINETIC SAMPLING = 183.17
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KENNEDY -BOE+N®~ 3800 PLANT

BAROMETRIC PRESSURE, in Hg

TIP DIAMETER,

in

STACK AREA, sq ft
SAMPLING TIME PER POINT, min = 3.8@
NUMBER OF POINTS

TEST 2 TABLE 2-2 11-13-91

= 29.1549

8.727

GAS METER VOLUME, acf = 38.45
WATER COLLECTED, ml 367.00
PARTICULATE COLLECTED, grams = 2.1141
C02 = "6.40 l11.60 Co = 8.00 N2 = 82.@0
SAMPLING STACK PITOT ORIFICE GAS METER GAS
POINT TEMP DEL P METER OUTLET T VELOCITY
deg F inches inches deg F fps
1 160 6.700 1.49 61 §5.081
2 155 0.660 1.32 62 53.28
3 160 0.668@ 1.32 63 53.42
4 1588 8.648 1.28 64 52.39
5 155 0.648 1.28 66 52.39
6 160 8.700 1.40 67 §5.01
7 160 8.65@ 1.3@ 68 . 53.01
8 155 0.600 1.2¢ 69 $0.73
9 155 @.560 1.12 70 49.01
10 155 8.5049 1.00 71 46 .31
11 168 8.640 1.28 75 $52.64@
12 168 0.640 1.28 76 52.60
13 l16@ 8.6480 1.28 77 52.60
14 155 0.608 1.20 77 50.73
1§ 160 8.660 1.32 78 $3.42
16 160 8.660 1.32 79 $3.42
17 15S 0.650 1.30 8o 52.80
18 155 8.580 1.16 81 49.87
19 155 8.560 1.12 81 49.01
20 155 8.500 1.00 81 46.31
AVG VALUES 157 1.244 72 51.69
TOTAL GAS WITHDRAWN, scf = §5.24
DRY GAS WITHDRAWN, scf 37.96
WATER VAPOR WITHDRAWN, scf = 17.27
PERCENT WATER VAPOR 31.27
ACTUAL WET FLOW RATE, acfm = 27,066.61
STANDARD DRY FLOW RATE, scfm = 15,484 .52
m3/hr = 26,311.29
FPARTICULATE CONCENTRATION, grains/dscf = 8.046
PARTICULATE EMISSIONS, 1b/1800 1b wet gas = 0.069
PARTICULATE EMISSION RATE, lb/hr = 6.30

PERCENT OF ISOKINETIC SAMPLING = 104.63
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KENNEDY 8QRING 308 PLANT TEST 3 TABLE 2-3 11-13-91
BAROMETRIC PRESSURE, in Hg = 29.158
TIP DIAMETER, in .25089
STACK AREA, sq ft = 8.727
SAMPLING TIME PER POINT, min = 3.080
NUMBER OF POINTS = 20
GAS METER VOLUME, acf = 37.03
WATER COLLECTED, ml = 359.08
PARTICULATE COLLECTED, grams = 8.10851
Co2 =- 6.20 02 = 11.69 co = 0.00 N2 = 82.20
SAMPLING STACK PITOT ORIFICE GAS METER GAS
POINT TEMP DEL P METER OUTLET T VELOCITY
deg F inches inches deg F fps
1 160 2.660 1.32 8o 53.48
2 160 8.680 1.36 80 54.28
3 155 0.689 1.36 8e $4.086
4 160 0.680 1.36 80 54.28
5 160 8.65¢ 1.38 81 53.87
6 155 8.650 1.3¢0 81 52.86
7 155 e.620 1.24 82 51.62
8 168 8.600 1.28 82 $9.99
9 155 9.560 1.12 83 49.06
10 155 8.500 1.0 84 46.36
11 160 8.6580 1.30 86 $3.87
12 160 0.650 1.39 87 53.87
13 160 0.660 1.32 87 $3.48
14 155 8.660 1.32 87 $3.26
15 155 8.650 1.30 a8 ' 52.86
16 155 8.629 1.24 88 51.62
17 155 8.620 S 1.24 : 89 51.62
18 160 8.600 1.20 89 50.99
19 160 8.560 1.12 98 _ 49.26
20 155 8.508 1.08 90 46.36
AVG VALUES 158 1.245 as 51.78
TOTAL GAS WITHDRAWN, scf = §3.51
DRY GAS WITHDRAWN, scf = 36.62
WATER VAPOR WITHDRAWN, scf = 16.98
PERCENT WATER VAPOR = 31.58
ACTUAL WET FLOW RATE, acfm = 27,113.82
STANDARD DRY FLOW RATE, scfm = 15,436.61
, m3/hr = 26,229.90
PARTICULATE CONCENTRATION, grains/dscf = 8.044
PARTICULATE EMISSIONS, 1b/1808 lb wet gas = 0.865
PARTICULATE EMISSION RATE, Ilb/hr = 5.90

PERCENT OF ISOKINETIC SAMPLING = 181.23
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On November 13, 1991, Environmental Technology & Engineering
Corporation personnel perfgrpsd stack emission test on the
Wm.J. Kennedy & Son, Inc. M:BOO drum mix asphalt plant
located in Janesville, Wisconsin. The average of the three
particulate tests show the emissions to be slightly above the
limit of 0.04 grains of particulate matter per dry standard
cubic foot (gr/dscf) as specified by the State of Wisconsin
Department of Natural Resources (DNR) by permit. The
numerical test results are summarized below:

Test E-iisions % of Allowable
1 0.033 gr/dscf 82 %
2 6.0646 115
3 0.0844 A 110

AVG 0.041 gr/dscf 162 %

In addition, the permit also required testing for
formaldehyde emissions. The following table presents the
numerical results:

Test LB/HR -LB/TON
1 8.48 lb/hr 8.0018 1lb/ton
2 .35 : - 8.8013
3 0.44 0.0016

AVG .42 1lb/hr 0.08016 lb/ton

The permit also required that opacity observations be
performed concurrently with the particulate test. All
individual readings were either @ X or 5§ % and thus the six
minute average opacities were all well below the permit limit
of 28 X.



1.0 GCENERAL

On Wednesday, November 13, 1991, Environmental Technology and
Engineering Corporation personnel performed a stack emission
test on the Wm.J. Kennedy & Son, Inc. asphalt plant located
in Janesville, Wisconsin. The test was a provision of an Air
Pollution Control Permit. The State of Wisconsin Department
of Natural Resources (DNR) has established a particulate
emission limit of 0.84 grains per dry standard cubic foot
(gr/dscf). The purpose of this test was to demonstrate the
compliance status of this plant with the particulate limits
set by the DNR. In addition, the permit also required a test
to determine the formaldehyde egmissions and that opacity
observations be performed by a certified reader.

‘ B Tums
The plant tested was a 380 drum mix plant equipped
with a wet scrubber for particulate control. During the test
period, the plant production rate was approximately 270 tons
per hour and the mix was composed of approximately 70 %
virgin material and 38 %X recycled material. The plant was
fired with natural gas. Dave Barkley of Wm.J. Kennedy was
responsible for plant operation during the tests. A copy of
the plant production log is included in the APPENDIX to this
report. The field tests, corresponding laboratory analysis
and report preparation were coordinated by Bill Dick of ETE.
The test procedures, plant operating conditions, and stack
opacity were witnessed by Tom Roushar of the Wisconsin DNR
Southern District Office.

The following sections of this report document the activities
and results of the test program. The report presents all of
the relevant data collected and discussions on the
interpretation of the data are provided where appropriate.
The report, therefore, includes much necessary detail. The
results, however, have been summarized in the SUMMARY section
at the beginning of this report for those readers not wishing
to be burdened by the details.



4.0 RESULTS

2.1 Particulate Emissions

Isokinetic sampling for particulate matter was performed in
accordance with the procedures outlined in EPA Method 5§ -~
“Determination of Particulate Emissions from Stationary
Sources” - as published in the Federal Register. A brief
summary of this method is included in section 3.8 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. The stack flow parameters recorded during
testing and the weights of particulate collected were used to
compute the emissions for each test of the three-test
sequence. These data were then entered into a computer and
printouts showing detailed results are included as Tables
2-1, 2-2, and 2-3.

The results of each of the three individual tests show the
emissions to be slightly above the limit of 0.84 grains of
particulate matter per dry standard cubic foot (gr/dscf) as
specified by the State of Wisconsin Department of Natural
Resources (DNR). The numerical test results are summarized
below:

Test Emissions % of Allowable
1 0.833 gr/dscf 82 X
2 0.046 115

3 8.044 110

AVG 8.041 gr/dscf 102 %
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KENNEDY BOEING 308 PLANT TEST 1 TABLE 2-1 11-13-91

BAROMETRIC PRESSURE, in Hg = 29.1580
TIP DIAMETER, in .2500
STACK AREA, sq ft = 8.727

SAMPLING TIME PER POINT, min = 3.00
NUMBER OF POINTS = 20
GAS METER VOLUME, acf = 38.71
WATER COLLECTED, ml = 344.00
PARTICULATE COLLECTED, grams = ¢.0804
Coz = 6.20 02 = 11.880 co = 0.00 N2 = 82.00
SAMPLING STACK PITOT ORIFICE GAS METER GAS
POINT TEMP DEL P METER OUTLET T VELOCITY
deg F _inches inches deg F fps
1 158 e.680 1.45 42 53.62
2 150 0.620 1.32 43 51.20
3 155 e.6280 1.32 44 51.41
4 185 0.660 1.42 45 _ 53.85
5 150 e.660 1.42 46 . 52.83
6 158 8.660 1.42 48 53.85
7 186 8.6580 1.30 50 52.64
8 168 0.c00 1.20 51 50.78
9 1680 9.588 1.16 51 49.93
18 1556 8.500 1.80 51 46.17
11 155 8.600 1.20 53 50.58
12 1566 8.648 1.28 54 52.24
13 155 2.668 1.32 54 53.05
14 155 8.680 1.38 55 53.84
18 1585 8.680 1.36 . 586 53.84
16 155 8.650 1.38 56 52.64
17 160 8.620 1.24 57 51.62
18 160 g.cae 1.28 58 50.78
19 160 0.558 1.10 59 48.62
20 155 8.500 1.00 60 46.17
AVG VALUES 156 1.269 52 51.480
TOTAL GAS WITHDRAWN, scf = 54.32
DRY GAS WITHDRAWN, scf = 38.13
WATER VAPOR WITHDRAWN, scf = 16.19
PERCENT WATER VAPOR = 29.81
ACTUAL WET FLOW RATE, acfm = 26,915.66
STANDARD DRY FLOW RATE, scfm = 15,771.08
, m3/hr = 26,798.21
PARTICULATE CONCENTRATION, grains/dscf = 0.033

PARTICULATE EMISSIONS, 1b/1800 lb wet , ;> B8.049
PARTICULATE EMISSION RATE, lb/hr = w
PERCENT OF ISOKINETIC SAMPLING = 103.17



KENNEDY BOEING 368 PLANT TEST 2 TABLE 2-2
BAROMETRIC PRESSURE, in Hg = 29.158
TIP DIAMETER, in .2500
STACK AREA, sq ft = 8.727
SAMPLING TIME PER POINT, min = 3.00
NUMBER OF POINTS = 20
GAS METER VOLUME, acf = 38.45
WATER COLLECTED, ml = 367.00
PARTICULATE COLLECTED, grams = 8.1141
coz2 = 6.480 02 = 11.68 CoO = e.oe N2
SAMPLING STACK PITOT ORIFICE GAS METER
POINT TEMP DEL P METER OUTLET T
deg F inches inches deg F
1 168 e.7080 1.48 61
2 158 e.660 1.32 62
3 160 6.660 1.32 63
4 1585 @.640 1.28 64
5 1558 B.640 1.28 66
6 160 6.7080 1.40 67
7 160 8.650 1.30 68
8 1565 8.6080 1.2 69
9 155 0.5680 1.12 70
1e 158 @.5e0 1.00 71
11 i60 6.6486 1.28 75
12 160 0.6480 1.28 76
13 160 0.640 1.28 77
14 155 0.600 1.20 77
15 160 8.6680 1.32 78
16 166 @.6680 1,32 79
17 155 0.650 1.30 8o
18 156 8.5880 1.16 81
18 155 @.560 1.12 81
20 155 8.50480 1.00 81
AVG VALUES 157 1.244 72
TOTAL GAS WITHDRAWN, scf = ©55.24
DRY GAS WITHDRAWN, scf = 37.96
WATER VAPOR WITHDRAWN, scf = 17.27
PERCENT WATER VAPOR = 31.27
ACTUAL WET FLOW RATE, acfm = 27,866.61
STANDARD DRY FLOW RATE, scfm = 15,484 .52
, m3/hr = 26,311.29
PARTICULATE CONCENTRATION, grains/dscf = 8.0846

PARTICULATE EMISSIONS, lb/1088 lb wet
PARTICULATE EMISSION RATE, lb/hr =
PERCENT OF ISOKINETIC SAMPLING =

1‘?'.?' 0.069
104.6

11-13-91

82.08
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.81
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52.
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81

60
60
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87
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KENNEDY BOEING 30@ PLANT TEST 3 TABLE 2-3 11-13-81

BAROMETRIC PRESSURE, in Hg = 29.1590
TIP DIAMETER, in .2500

STACK AREA, sq ft = 8.727
SAMPLING TIME PER POINT, min = 3.0
NUMBER OF POINTS = 28

GAS METER VOLUME, acf = 37.83
WATER COLLECTED, ml = 359.00
PARTICULATE COLLECTED, grams = 8.1@51
coz = 6.20 02 = 11.60 co = e.00 N2 = 82.20
SAMPLING STACK PITOT ORIFICE GAS METER GAS
POINT TEMP DEL P METER OUTLET T VELOCITY
deg F inches inches deg F fps
1 1680 8.660 1.32 8e 53.48
2 160 6.680 1.36 8o 54.28
3 155 8.688 1.36 ée 54.06
4 160 8.680 1.36 860 54.28
5 160 8.65¢ 1.30 81 53.87
6 155 8.659 1.30 81 52.86
7 158 0.620 1.24 82 51.62
8 160 p.6080 1.280 82 50.99
9 158 8.560 1.12 83 49.06
1@ 155 8.500 1.00 84 46. 36
11 160 8.650 1.30 866 . 53.07
12 160 0.650 1.30 87 53.07
13 160 0.660 1.32 87 53.48
14 155 8.660 1.32 87 53.26
15 185 0.650 1.30 88 52.86
16 155 0.620 1.24 88 51.62
17 155 8.620 1.24 89 51.62
18 160 9.600 1.20 89 58.99
19 160 6.560 1.12 o0 49.26
20 155 8.500 1.0 g0 46.36
AVG VALUES 158 1.245 85 51.78
TOTAL GAS WITHDRAWN, scf = 53.51

DRY GAS WITHDRAWN, scf = 36.62
WATER VAPOR WITHDRAWN, scf = 16.980
PERCENT WATER VAPOR = 31.58

ACTUAL WET FLOW RATE, acfm = 27,113.82
STANDARD DRY FLOW RATE, scfm = 15,436.61

,» m3/hr = 26,229.90
- PARTICULATE CONCENTRATION, grains/dscf = 0.044

PARTICULATE EMISSIONS, 1b/1008 lb wet gas = . @.065
PARTICULATE EMISSION RATE, lb/hr = “
PERCENT OF ISOKINETIC SAMPLING = 101.23



2.2 Formaldehyde Emissions

The formaldehyde emissions were determined concurrently with
the particulate and opacity observations using NIOSH Method
35808. A brief description of the method is included in
section 3.0 of this report. The numerical results are
presented below:

Test LB/HR LB/TON
1 8.48 lb/hr 8.80818 lb/ton
2 8.35 0.08013
3 .44  e.0016
AVG €.42 lb/hr ©.8016 1b/ton

2.3 Visible Emissions (Opacity)

The visible emissions (opacity) was observed for three sixty
minute periods which coincided with the particulate emission
tests. The opacity was observed in accordance with the
procedures outlined in EPA Method 9 -Visible Determination of
the Opacity of Emissions from Stationary Sources. All
individual opacity readings were either 8 X or 5 X and thus
the six minute average opacities were well below the permit
limit of 28 X. Copies of the field data observation sheets
are included in the APPENDIX to this report.



3.0 METHOD OF IEST
3.1 Particulate Matter

The equipment used to sample was the Western Precipitation
Division of the Joy Manufacturing Company Emission Parameter
Analyzer. Samples were collected and analyzed in accordance
with procedures outlined in 48 CFR 68 Appendix A, Method § -
Determination of Particulate Emissions from Stationary
Sources.

The sampling train consisted of a stainless steel probe tip,
a heated stainless steel lined probe, a glass cyclone and
flask, and a heated 125 millimeter Whatman 934-AH fiberglass
filter. A series of four impingers followed in an ice bath.
The first was a modified Greenburg-Smith impinger with 180 ml
of distilled water; the second was a Greenburg-Smith impinger
with 180 ml water; the third was a modified Greenburg-Smith
impinger dry; 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 included.

The temperatures at strategib 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 collect the sample repre-
sentative 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.

To determine the molecular weight of the stack gas,
integrated bag samples were collected and analyzed on-site
with an Orsat analyzer for percentage C0O2, 02, CO, and N2.
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At the completion of the test, the probe and glassvare
preceding the filter were washed with acetone which was
placed in a tared beaker and evaporated to dryness at room
temperature. The filter and beaker were then desiccated to
the tared humidity conditions and weighed. The impinger
contents were measured and weighed for determination of the
actual moisture content of the exhaust gas stream.

The combined weight of the filter catch and the probe washing
residue was used to determine the particulate emission rates.
A computer was used to calculate the stack velocities,
emission concentrations, emission rates and volumetric flow
rates using the field and laboratory data.

3.2 Formaldehyde -

The sampling and analysis were performed using procedures
outlined in NIOSH Method 35808, the method accepted 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 each contained 15
milliliters of a one percent sodium bisulfite solution and
the third was dry to serve as a water trap. The impingers
vere 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 brought
back to the lab for analysis. The samples were analyzed via
colorimetric methods as described in the NIOSH procedures.
Each impinger was analyzed separately to insure the complete
absorption of all formaldehyde in the solution.



4.0 CALIBRATIONS

The probe tip, pitot tube, dry gas meter, and orifice
were calibrated prior to the test according to
procedures outlined in the Maintenance. Calibration. and

Operation of Isokinetic Source-Sampling Eguipment as
published by the EPA. The values obtained were:

Probe tip diameter d = 8.250"
Pitot tube coeff. Cp = 8.85
Orifice coeff. dH@ = 1.779

The dry gas meter presently installed in the control box
is a temperature compensating meter. The correction
factor for this dry gas meter is represented by:

Gama = 1.810 + (Td -~ 78) x .000812

where: Td = Dry Gas Meter Temperature

The most recent calibration was performed October 9, 1991.



APPENDIX A
FIELD & LABORATORY DATA SHEETS
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LABORATORY DATA SHEET

08 NoE _ionnzly Boholt o |

JOB NO.

RUN NO. ! STACK

Sample Box '

WATER COLLECTED

Impinger No.

PARTICULATE COLLECTED

Filter

PARTICULATE & WATER COLLECTED

DATE OF TEST

TEST ENGINEER

Scﬂ\h\:

Filter _]_lﬂ%_

Washings (- 0009) 93 7‘/ o4

-13-7
WvID

Wash Bottle ——

Beaker No. 7

WATER COLLECTED 344 GRAMS

PARTICULATE COLLECTED

NOTES:

0-0go4

Final Wt. g Initial Wt. g
233 100
Az 400
& 0
.3l 20/
TOTAL
Final Wt. g  Tare Wt. g
0.8226 0190
938907
TOTAL

GRAMS

Collected grams

/33
9z
87

30
34¢

Collected grams

0.0316
0.0 '_'(@
_O-o8cf

0-.08




LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

JOB NAME L#A,Plj_—jww;ﬂg DATE OF TES? __//-/3-7/
JOB NO. - TEST ENGINEER JRE o)
RUN No. ___ L stack  Senble
Sample Box _ 7. Filter /"ﬁ‘f Wash Bottle
Beaker No. A2
WATER COLLECTED
Impinger No. Final Wt. g Initial Wt. g Collected grams
N 27 V/o'; Vi
z 220 /0D /30
3 oz /o) loT
AL GéL _Gz8 &zo &
TOTAL ST
PARTICULATE COLLECTED
Final Wt. g Tare Wt. g Collected grams
Filter 0.836¢9 0- b3 _0.030k
washings (.000) 103 25 f03.114F 0.omS
TOTAL O |4l
WATER COLLECTED | o7 GRAMS
PARTICULATE COLLECTED |_O- li¢{ GRAMS

NOTES:




LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

JOB NAME Kgnnd’ é,)@lu/f - Tavasalle pate oF Test _//-43-T/
JOB NO. TEST ENGINEER ___ (TJ0

RUN No. __ 9 STACK __ Scnkler

Sample Box __ 4 Filter _ /475 Wash Bottle _ —
Beaker No. ‘9

WATER COLLECTED

Impinger No. Final Wt. g  Initial Wt. g Collected grams
_ 1 -z oo o
_— 18z (00 82
—_ 133 o [33
_S1e oEL _eqt &37 4

-

TOTAL 259

PARTICULATE COLLECTED

Final Wt. g Tare Wt. £ Collected graas
Filter 0.604Y p.o30|

0.83496
Washings (,mq) 25- 8@2 957“[/ . 0.01s80
TOTAL D-lo51

WATER COLLECTED 259 GRAMS

PARTICULATE COLLECTED | O- /0S| GRAMS

NOTES:
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Wm J. KENNEDY and SON, Inc.

P.O. Box 813
Janesville, Wisconsin 53547
(608) 752-8944
FAX (608) 365-8146

November 15, 1991

Mr. Bill Dick

Environmental Technology &
Engineering Corp.

13020 West Bluemound Rd.
Elm Grove, WI 53122

Dear Bill:

Enclosed is a copy of the production log taken during the
stack test performed on Wednesday, November 13th. If you have any
questions or need additional information, please contact me.

Sincerely,

WM. J. KENNEDY AND SON, INC.
Dave Barkley

Plant Superintendent

DB:cmh

72 %
ROAD BUILDERS

Cim

NATIONAL ABPRALY
PAYEMENT
ASSOEIATION




MOISTURE % 3.8 3.5 3.5 4.0 3.0 4.0 3.5
RRTE dTPH 175 Be 11.1 67 0 13 105 79
TOTAL TON eB3.6 13C.1 17.3 107 + e 170 c6
- BLEND % ©68.6 3l.4 4.0 25.4 0.0 4.9 39.7 299
No of ERRs 0 Q 0 ¢ (¢ 0 0 0
MIX % 19 &71 TPH 260 F O.3 ¥mARC [ e50 F 8.56 lb/gal 4,0 %rAC) 11713791  05:0u
VScale RScale +AC i1 Vir & Vir 3 Vir 4 Vir S Rap
MOISTURE % 3.8 3.5 3.5 4.0 3.0 4.0 3.5
RATE dTPH 178 &3 10.6 66 0 13 104 78
TOTAL TON 328.1 150.6 20.1 123 + 28 1956 148
EBLEND » 68,2 31.8 4.0 28. 1 0.0 S&.1 359.8 30.0
No of ERRs Q (4] 0 Q 0 0 0 0
MIX # 19 267 TPH 278 F .3 %mRC [ 290 F 6.58 lb/gal 4.0 %rACYl 11/13/91 05:i%
VScale RScale +AC 1 Vir 2 Vir 3 Vir 4 Vir S Rap
MOISTURE % 3. 8 3.5 3.5 4.0 3.0 4,0 4.5
RATE dTPH 174 78 10. 8 65 0 14 105 79
TOTAL TON 378.0 170.7 &e.8 140 + 286 222 165
BLEND % 69.1 30.9 4,1 4,8 0.0 5.1 40,1 &9.9
Nc of ERRs 0 0 0 0 ¢ 0 )
MIX # 195 267 TPH 286 F S.3 *mARC [ 291 F 8.%58 lo/ga: 4,0 %rACI 1i/13/91 03:30
VScale RScale +AC 1 Vir & Vir 3 Vir 4 Vir § Rap
RATE dTPH 160 61 10. 8 : 65 0 13 103 78
TOTAL TON 4i6.2 130.6 &5.5 156 + 3z 248 185
- BLEND % 66.9 31.1 4.0 4.9 0.0 5.1 40,0 30.0
.No of ERRs (¢} 0 0 0 () 0
MIX &% 19 266 TPH &64 F 5.3 XmAC [ 851 F B8.58 lb/gal 4.0 %rRCI  11/13/91 09:45
' V&cale RScale +RAC 1 Vir 2 Vir 3 Vir 4 Vir 5 Rap
MOISTURE % 3.8 3. 3.5 4.0 3.0 4.0 3.5 -
RATE dTPH 176 a8z 10.7 &S o 13 104 79
TOTAL TON 460.0 210.& &8.3 172 + 35 275 204
ELEND % 68.1 31.9 4.0 4.9 0.0 5.1 3%.8 30.1}
e of ERRs Q 0 0 0 0 0 Q.
MIX # 15 205 TPk 285 F 5.3 %*mAC [ 252 F 8.58 ib/gail 4.0 %0ACY 11/13/91 100
VYScale RScale +AC 1 Vir 2 Vir 3 Vir 4 Vir S Rap
MOISTURE % 3.8 3.5 ' 3.5 4.0 2,0 4,0 3.5
RATE dTPH 1i7 94 7.3 43 0 9 65 Se
TOTAL TON 4532.6 225.9 30.4 184 + 37 c94  &l9
BLEND * ©B8.5 31.9 4.1 £3.1 0.0 5.1 39.8 30.0
No of ERRs 7 0 3 0 Q 0 0 0
MIX # 19 196 TPH 307 F 5.3 ¥mRC [ 253 F B.58 lb/gal 4.0 XrRC) 11/13/9% 10:42
VScale RScale +AC 1 Vir 2 Vir 3 Vir 4 Vir © Rap ’
MOISTURE % S. 8 3.5 . 3.5 4.0 3.0 4,0 3.5
RATE dTPH 178 a0 11.3 65 0 14 105 79
TOTAL TON S26.2 £40.5 3.4 197 + 40 314 234
BLEND * 6%.1- 30,5 4.2 c4.8 0.0 5.2 40.0 30.0
No of ERRe é 14 3 0 Y] 4] & o
MIN # 195 270 TPH 267 F 5.3 #mRC [ 254 F 68.58 1lb/gal 4.0 %rACl 11/13/91 10:30
VScale RScale +RC 1 Vir & Vir 3 Vir 4 Vir & Rap
MOISTURE % 3.8 3.5 3.9 4.0 3.0 4,0 3a.9
RATE dTFPH 178 21¢] 11.0 65 0 13 1066 78
TOTAL TOM S70.9 &60.€6 35.2 213 + 43 340 253
ELEND X  69.1 30.9 4.1 4.8 0.0 5.0 40.4 29.8
Nc of ERRs 0 0 0 0 0 0 O 0
MmIX 4 19 268 TPRH &GO F S.3%4mAC [ 235 F &.58 lb/gal 4.0 %rRC) 11/13/91 10:45
VScale RSceale +AC 1 Vir & Vir 3 Vir 4 Vir 5 Rap
MO1STURE « 2.6 3.9 S.S 4.0 3.0 4,0 3.9 :
RATE dTPFH 178 78 11.1 65 U 13 105 79
TOTAL TON 615, 280.6 37.9 230 + 47 366 &73
BLEND » 6%.5 30.%5 4.2 24,9 0.0 5.0 40,0 30.2
Nc of ERRs 0 0 4] ¢ Q (¢ QO 0
MIX # 19 @269 TPH 240 F S.3 %mAC [ 2% F B.58 lb/gal 4,0 4rAC) 11/13/591 11;00
VScale RScale +AC 1 Vir & Vir 3 Vir 4 Vir © Rap
MOISTURE % 3.8 3.5 3.5 4,0 3,0 4,0 3.%
RATE dTPH 176 8z 10, S &7 ¢ - 13 104 79
TJOTAL TON 6€59.5 300.7 40.7 246 + 50 392 293
BLEND X 68.1} 31.9 4.0 5.3 0.0 5.0 39.6 30.1
N~ ~F EPFe 2 ) 0 0 O 0 O 0
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APPENDIX B
SAMPLE CALCULATIONS



SAMPLE CALCULATION

BAROMETRIC PRESSURE, in Hg (Pb) = 29.208

STACK PRESSURE, in Hg (Pb + Pg/13.6) = 29.178

_TIP DIAMETER, in (An = PI®*D"~2/576) = .2458

STACK AREA, sq ft (A) = 10.560

SAMPLING TIME PER POINT, min = 2.5

NUMBER OF POINTS = 24

GAS METER VOLUME, acf (Vm) = 66.06

WATER COLLECTED, ml (Vf - Vi) = 66.680

PARTICULATE COLLECTED, grams (Mn) = 8.0755

coz = e.680 02 = 21.080 Co = 8.00 N2 = 78.460

WET MOLECULAR WEIGHT, lb/mole (Ms) = 28.45

SAMPLING STACK PITOT ORIFICE GAS METER : GAS
POINT TEMP DEL P DEL H OUTLET T VELOCITY
deg F inches inches deg F fps
1 110 1.450 4.05 32 72.51
2 110 1.350 3.75 32 69.97
3 110 1.358 3.7% 32 69.97
4 110 1.300 3.78 32 68.66
5 110 1.2580 3.60 32 : 67.33
6 110 1.250 3.60 - 32 67.33
7 110 1.058 2.95 32 61.71
8 110 1.000 2.85 32 60.22
9 110 1.0080 2.85 34 68.22
1@ 110 1.05@ 2.95 34 61.71
11 110 8.9580 2.75 38 58.69
12 115 @.9580 2.75 38 58.95
13 115 1.3080 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 1.260 3.40 42 66.26
17 115 1.158 3.30 44 64.86
18 115 1.158@ 3.30 46 64.86
19 115 1.050 2.95 : 48 61.98
20 115 1.158@ 3.38 48 64.86
21 115 1.000 2.85 58 6@.48
22 115 1.100 3.15 50 63.43
23 115 1.058 2.95 50 61.98
24 115 8.9080 2.55 50 57.38
AVG VALUES 113 3.2580 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 = 468,819.39
STANDARD DRY FLOW RATE, scfm (Qs) = 34,558.69
PARTICULATE CONCENTRATION, grains/dscf (Cs) = 80.018
PARTICULATE EMISSION RATE, 1lb/hr (ER) = 5.325
PARTICULATE EMISSIONS, 1b/10086 lb (EC) = 8.0833

PERCENT OF ISOKINETIC SAMPLING (1) = 181.67



SAMPLE CALCULATIONS

DRY MOLECULAR WEIGHT (Md) lb/lb-mole

Md = .44%X CO2 + .32*%02’ + .282%%XN2 + .28#XCO
WATER VAPOR PERCENT (XH20)

Vw std = 0.84787%x(Vf - Vi)

where: Vw std

vf
Vi

standard cubic feet of water vapor
Final volume of impingers, ml
Initial volume of impingers, ml

%H20 Vw std * 108/(Vm std + Vw std)

where Vm std = standard cubic feet of gas sampled
WET MOLECULAR WEIGHT (Ms) lb/lb-mole
Ms = Mdx(l - %H20/188) + 18#XH20/188
STACK PRESSURE (Ps) in. Hg
Ps = Pb + Pg/13.6
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

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

where: Kp

Tsavg average stack temperature, deg R (468+F)
Ps = stack pressure
Ms = wet molecular weight

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

Qs = 60%(1 - %H20/108)#Vs*A#(528%Ps/Tsavg/29.92)
where: A = stack area, ft2
528 = std temperature, deg R

29.92 = std pressure, in. Hg



10.

11.

DRY GAS VOLUME (Vm std) std cubic feet

Vm std = GAMA#* (Vm—-(AL-.82)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#68/(t*An%453.6) AREA METHOD 1b/hr
PMRC = Cs®#Qs%68/(15.43%453.6) CONC. METHOD lb/hr
ER = (PMRA + PMRC)/2

where: An = area of sampling nozzle, square feet
EMISSION CONCENTRATION (EC) 1b/10080 1b exhaust gas
EC = ER # 386708 * (1-%H20/180)/(Qsx60%Ms)

where: 386788 = cubic feet per lb mole * 10080

ISOKINETIC SAMPLING PERCENTAGE (I) %

1 = PMRA/PMRC
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