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Particulate Emissions

The particulate matter emission limit specified for KSI-2 in
the permit is 1.824 1lb/hr. The results of the KSI-2
particulate testing were as follows:

Particulate Particulate
into Scrubber Emissions

The particulate matter emission limit specified for KSI-3 in
the permit is 1.824 !b/hr. The results of the KSI-3
particulate testing were as follows:

Particulate Particulate
into Scrubber Emissions

1 6.34 lb/hr 1.34 l1lb/hr
2 5.33 lb/hr 1.42 Ltb/hr
3 4.87 lb/hr 1.29 1b/hr
Avg 5.51 lb/hr 1.35 I1b/hr

The formaldehyde emission limit specified for K5I-2 and KSI[-3
in the permit is 0.007 lb/hr, however, a footnote in the
permit indicates that this limit may be subject to change
pending the test results. The results of the KSI-2Z2
formaldehyde testing were as follows:

€ KST-2 Formaldehyde Formaldehyde
into Scrubber Emissions




KSI-3

Test

Formaldehyde
into Scrubber

0.071 1lb/hr
0.057 1lb/hr
0.087 l!b/hr

0.0685 1b/hr

Acetic Acid Emissions

The results of the KSI-3 formaldehyde testing were as
follows:

Formaldehyde
Emissions

The acetic acid emission limit specified for KSI-2 and KSI-3

in the permit

KSI-2

Test

The results of

KSI-3

Te

[T}

t

is 0.303 lb/hr.
acetic acid testing were as follaows:

Acetic Acid
into Scrubber

.267 lb/hr
.256 lb/hr
.250 lb/nr

Acetic Acid
into Scrubber

The results of the KS5I-2

Acetic Acid
Emissions

161 lb/hr
119 1ib/hr
158 1b/hr

the KSI-3 acetic acid testing were as follows:

Acetic Acid
Emissions




unidentified
acetaldehyde.
testing were

The permit for KSI-2 and KSI-3 specifies that organic
compound emissions be controlled by at least 85 %. Organic
compounds include acetic acid, formaldehyde, and the other

organic compounds which were quantified as
The results of the KS5I-2 organic compound
as follows:

KSI-2 TOTAL ORGANIC COMPOUNDS
into Scrubber Emissions Control
Test —--Rate_____  ____ Rate_ _ __ Efficiency
1 3.66 1lb/hr 0.72 1lb/hr 80 %
2 4.17 1lb/hr 0.59 1b/hr 86 %
3 4.42 lbfhr 0.5 L1lb/hr 87 %
Avg 4.08 lb/hr 0.82 lb/hr 84 %

The results of the KSI-3 organic compound testing were as
follows:

KS5I-3 TOTAL CRGANIC COMPOUNDS

into Scrubber Emissions Control

Test -——__Rate_____  ____ Rate ___ Efficiency
1 2.34 lb/hr 0.57 1lb/hr 76 %
2 3.30 1lb/hr 0.66 lbfthr 80 %
3 2.66 I1b/hr 0.65 1b/hr 75 %
Avg 2.77 lb‘/hr 0.63 1lb/hr 77 %

The permit for KS51-2 and KS1-3 specifies that the visible
emissions not exceed 20 % opacity. The highest six minute
average opacity for each smokehouse stack was as shown below:

STACK OPACITY




1.0 GENERAL

On September 19 & 20, 1991, Environmental Technology &
Engineering Corp personnel performed stack emissions testing
on the KSI-2 and KSI-3 continuous smokehouse operations at
the Hillshire Farm & Kahn’'s facility located in New London,
Wisconsin. The purpose of the testing was to demonstrate
compliance with the emission limits outlined in the DNR
permit No. 89-RV-006.

Both smokehouses were in full operation throughout the
testing; product was run through the smokehouses continuously
during the testing. Five smoke generators were in operation
on each house; four running chips at 20.4 1lb/hr and one
running "wundersmoke” sawdust at 22 1lb/hr, thus a total wood
rate of 103.6 lb/hr.

The field tests, corresponding laboratory analysis, and
report preparation were performed by ETE personnel; Lowell
Huenink 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 interpre-
tation of the data are provided where appropriate. 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.




2.0 REBULTS

Emission concentrations and exhaust flow rates were measured

during the test efforts. Exhaust flow rates were measured in
accordance with EPA Methods 1 through 4 using a pitot tube
and inclined manometer. Concentrations of compounds in the

exhaust gas stream were measured using a combination of
standard EPA methods and Wisconsin DNR recommended methods as
indicated below. The emission rates were then calculated as
a product of the emission concentrations and exhaust flow
rates.

2.1 Particulate Emissions

Isckinetic sampling for particulate matter was performed in
accordance with the procedures outlined in EPA Method 5 -
"Determination of Particulate Emissions from Stationary
Sources” found in 4@ CFR, Part 68, Appendix A. A brief
summary of this method is included in Section 3.1 of this

report. The tests were performed in horizontal duct between
the smokehouse and the scrubber and also in the final
discharge stack, above the mist eliminator. The results of

the testing to determine particulate matter emissions are
shown 1n Tables 2-1 through 2-12. These results include both
filterable and condensible ("back-half") particulate matter.

The results of the particulate matter tests showed the
emissions to be within the permit limit of 1.824 lb/hr and
are summarized below:

KSI-2: Particulate Particulate
into Scrubber Emissions
Test ——-_Rate_____  ___ Rate___ _
1 5.38 lb/hr 1.95 1b/hr
2 4.86 lb/hr 1.45 1b/hr
3 5.81 lb/hr 1.5 1lb/hr
Avg 5.35 lb/hr 1.6%5 1lbthr
KSi-3: Particulate Particulate
inte Scrubber Emissions
Test ____Rate_ ____  ___ Rate_ ___
6.34 lb/hr 1.34 lb/hr

1
2 5.33 1b/hr 1.42 1lb/hr
3




HILLSHIRE KS1 =z IN TEST 1 TABLE 2-1 -20-91

BARCMETRIC PRESSURE, in Hg = 2%,.32@
TIP DIAMETER, in .2450
STACK AREA, sq ft = 2.918
SAMPLING TIME PER PQINT, min = 4,00
NUMBER OF POINTS = 16
GAS METER VOLUME, acf = 4@.72
WATER COLLECTED, ml = 97.00
PARTICULATE COLLECTED, grams = @.z887
coz = 0.:0 02 = I0.40 co = .00 NZ =
SAMPL ING STACK PITOT ORIFICE GAS METER
POINT TEMP DEL P METER OUTLET T
deg F inches inches deg F
1 130 0.540 .63 27
2 132 0.570 D.66 ?9
3 132 B.470 @.54 29
4 130 0.370 Q.43 101
5 130 0.500 @.58 1@5
& 130 0.540 0.&3 1089
7 130 D, 460 @.53 110
8 130 0.340 Q.40 112
? 130 D.620 0.70 117
10 130 0.450 @.75 118
11 132 0.470 @.57 119
2 132 0.350 0.41 120
13 130 8.580 @.67 121
14 13z D.5640 .73 122
15 132 0.420 0. 4% 123
16 130 0.350 Q.41 125
AVG VALUES 131 @.571 112
TOTAL GAS WITHDRAWN, scf = 46.31
DRY GAS WITHDRAWN, scf = 41.65
WATER VAPOR WITHDRAWN, scf = 4.66
PERCENT WATER VAPOR = 10.06
ACTUAL WET FLOW RATE, acfm = 7,571.83
STANDARD DRY FLOW RATE, scfm = 5,930.57
PARTICULATE CONCENTRATION, grains/dscf = 2.106%9
PARTICULATE EMISSIONS, 1b/1000 1b wet gas = @.188
PARTICULATE EMISSION RATE, lb/hr = 5.38

" PERCENT OF ISOGKINETIC SAMPLING = ?7.83

75.40

GAS
VELOCITY
fps

45. 48
46.81
42.50
37.65
43.76
45.48
41.98
36.09
4B8.73
4%2.90
43.40
36.68
47,13
49. 460
4@.18
3&.61

43.25




"HILLSHIRE KSI = IN TEST = TABLE 2-2  9-2@-91

BAROMETRIC PRESSURE, in Hg =

TIP DIAMETER, in .Z2450

STACK AREA, sq ft = Z.918
SAMPLING TIME PER POINT, min = 4,00
NUMBER OF POINTS = 16

GAS METER VOLUME, acf = 4@.12
WATER COLLECTED, ml = ?7.00
PARTICULATE COLLECTED, grams = a.
Coz = 0.z0 0z =  20.40 co

SAMPLING S5TACK PITOT ORIFICE GAS METER GAS
POINT TEMP DEL P METER QUTLET T VELOCITY
deqg F inches inches deg F fps

-.550@
.550
.510
. 360
. 630
. 600
-.52@
. 380
. 640
y-Y-1".
. 550
. 400
. 480
- 540
. 460
. 320

. b 1246 . 89
64 125 .97
.59 127 .27
42 128 .13
.72 129 12
67 129 .93
.60 13@ 62
b4 130 .13
.73 13z .51
.74 132 27
- b4 133 5.89
- 47 133 14
.36 135 .87
.63 137 47
.53 136 .97
- 37 139 . @1

130
132
132
130
130
130
130
130
13@
130
130
130
13Q
13@
130
138

NO~NO-U LW
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131 « 95

s
Ln
m
~0

AVG VALUES 130

TOTAL GAS WITHDRAWN, scf = 45.70

DRY GAS WITHDRAWN, scf = 41.13

WATER VAPOR W1THDRAWM, scf = 4.57

PERCENT WATER VAPOR = ?.99

ACTUAL WET FLOW RATE, acfm = 7,4694.88

STANDARD DRY FLOW RATE, scfm = b&,036.77
PARTICULATE CONCENTRATION, grains/dscf = 2.0963
PARTICULATE EMISSIONS, 1b/100@ 1b wet gas = D.167
PARTICULATE EMISSION RATE, lb/hr = 4.86

PERCENT OF ISOKINETIC SAMPLING = ?4.90




HILLSHIRE KSI 2= IN TES

BAROMETRIC PRESSURE, in Hg =
TIP DIAMETER, in .Z45@

STACK AREA, sq ft = 2.918
SAMPLING TIME PER POINT, min
NUMBER OF PQOINTS = 16

GAS METER VOLUME, acf = 39.
WATER COLLECTED, ml = 109.00
PARTICULATE COLLECYTED, grams
Coz = 0.20 02 = 20.40

SAMPL ING STACK PITOT
POINT TEMP DEL P
deg F inches

130 @.500
130 B.550
130 @. 480
130 0.350
130 Rh.580
135 0.4630
135 ?.550
135 @.380
135 @.s00
135 Q.630
135 D.540
130 @.340
135 @.5:20
135 @.580
135 @.540
135 @.370

1
3
4
5
&
5
8
9

AVG VALUES 133

TOTAL GAS WITHDRAWN, scf =
DRY GAS WITHDRAWN, scf = 4@
WATER VYAPOR WITHDRAWN, scf =
PERCENT WATER VAPOR = 11.14
ACTUAL WET FLOW RATE, acfm =
STANDARD DRY FLOW RATE, scfm
PARTICULATE CONCENTRATION, gra
PARTICULATE EMISSIONS, 1b/1000
PARTICULATE EMISSION RATE, 1lb/
PERCENT OF ISOKINETIC SAMPLING

T 3 TABLE =2-3

= 4.00
[=]=]

= @. 3085
ce = @.00

9-20-91

ORIFICE GAS METER
METER OUTLET T

inches

.58
63
.56
A2
.67
L7
63
« 44
. 69
72
.62
. 40
. 60
L7

88008 EEEEEEEER

<43

g

46,04
-91
5.13

7,735.50
= 5,961.84

deg F

130
131
131
132
133
134
135
13&
138
138
138
138
139
139
149
148

136

ins/dscf = D.11464

b wet gas =
hr = 5.81
= 25.57

2.201

43,
44,
42,
7.
47.
49,
44,
38.
48.
49.
45.
36.
44,
47.
45,
7.

GAS
VELOCITY
fps

B&
20
97
21
24
44
19
40

-
=

44
77
17
91
43
77
89




PARTICULATE CONCENTRATION,

PARTICULATE EMISSION RATE,

QORIFICE
METER
inches

HILLSHIRE K8T 2 OUT TEST 1
BAROMETRIC PRESSURE, in Hg = 2Z97.300
TIP DIAMETER, in .2500
STACK AREA, sq ft = 3.141
SAMPLING TIME PER POINT, min = 2.5@
NUMBER OF POINTS = 24
GAS METER VOLUME, acf = 41.40
WATER COLLECTED, ml = 106.00
PARTICULATE COLLECTED, grams =
coz = B.20 oz = 20.40 Co
SAMPLING STACK RITOT

POINT TEMP Dcr P

deg F inches
1 123 0.4B0 1.
2 125 @.540 1.
3 130 B.500 1.
4 130 2.4500 1
5 125 B.620 1.
& 130 @.580 1
7 130 @.580 1.
8 130 B.s00 1.
Q 130 @d.540 1.
10 125 B.380 1.
11 125 @.300 @.
12 1235 .20 0.
i3 125 Q.:280 a.
14 130 B.340 @.
15 130 Q.540 1.
16 1253 @.440 1.
17 130 @. 640 1.
18 130 R.640 1.
19 125 Q.560 1.
zB 125 2.5802 1.
21 130 2.540 1.
2z 130 @.440 1.
z 1253 ?.320 @a.
) 125 0.z280 @.

AVG VALUES . 128 1,

_TOTAL GAS WITHDRAWN, scf 45.67
DRY GAS WITHDRAWN, scf = 40. 68
WATER VAPOR WITHDRAWN, scf = 4.99

. PERCENT WATER VAPOR = 10.93
ACTUAL WET FLOW RATE, acfm =
STANDARD DRY FLOW RATE, scfm =

TABLE Z-4

B8, 107.45
&,3580.97
grains/dsct

PARTICULATE EMISSIONS, 1b/10@@ 1b wet gas
lb/hr

PERCENT OF ISOKINETIC SAMPLING

e ——————————————

9-28-91

N2

GAS METER
OUTLET T
deg F

41
42
47
42
43
43
44
45
48
47
48
48
52
54
55
56
57
58
59
40
60
bz
62
63

51

@0.0350
2.063

QAS

VELOCITY

fps

2. 68
45.27
47,92
47.92
47.72
47.11
47.11
47.92
45, 46
37.97
33.74
32.60
32,60
36.07
45, 46
49.28
49, 49
49.49
44.91
46,91
45. 46
41.04
33.74
3. 60

43,022




HILLSHIRE KSI 2 OUT TEST =2 TABELE Z2-5 -z20-91

BAROMETRIC PRESSURE, in Hg = 239,300
TIP DIAMETER, in ,2Z500
STACK AREA, sq ft = 3.141
SAMPLING TIME PER POINT, min = 2.50
NUMBER OF POINTS = 24
GAS METER VAOLUME, acf = 40. 48
WATER COLLECTED, mi = 105.00
PARTICULATE COLLECTED, grams = @.0700
coz2 = 0.20 02 = Z0.40 co = @.00 N = 79.40
SAMPLING STACK PITGQT ORIFICE GAS METER GAS
POINT TEMP DEL P METER OQUTLET T VELOCITY
deg F inches inches deg F fps
1 125 @. 480 1.36 40 4%, 6%
2 125 @0.580 1.65 6@ 44.92
3 130 B.620 1.78 &0 48.72
4 132 P.620 1.78 41 48.72
5 130 @.8620 1.78 2 48.72
b 125 0.600 1.70 62 47.72
7 123 B.4600Q 1.70 &2 47.72
8 13@ B. 600 1.7Q 62 47,93
Q 130 ?.520 1.50 b2 44 .62
1@ 130 Q. 400 1.153 52 3%.13
11 125 0.3z 2.9z &3 34.85
1z 125 D.zBO 0.82 54 32.608
13 125 2.:zB80 @.82 &% 2.64
14 130 B.340 @.98 7@ 36.08
15 1302 @2.5:@ 1.5@ 71 44,62
16 130 B.640 1.85 71 49.50
17 130 2.4640 1.85 7z 49.50
18 130 D.620 1.78 73 48.72
19 130 @. 600 1.70 73 47.93
20 130 @.580 1.65 74 47.12
21 120 @.50. 1.45 75 43.75
22 130 @. 440 1.25 75 41,04
23 132 @.300 @.86 76 33.89
2 132 8. 240 D.74 77 31.55
AVG VALUES 129 1.428 &7 43,19
TOTAL GAS WITHDRAWN, scf = 44,79
-DRY GAS WITHDRAWN, scf = 32.85
WATER VAPOR WITHDRAWN, scf = 4.94
PERCENT WATER VAPOR = 11.0@3
"ACTUAL WET FLOW RATE, acfm = B,140.21
STANDARD DRY FLOW RATE, scfm = 4,358.28B
PARTICULATE CONCENTRATION, grains/dscf = @.0271
PARTICULATE EMISSIONS, 1b/122@2 1b wet gas = B.D47
PARTICULATE EMISSION RATE, lb/hr = 1.45
PERCENT OF ISORINETIC SAMPLING = 946.26




HILLSHIRE KSI 2 OUT TEST 3 TABLE 2-6

BAROMETRIC PRESSURE, in Hg =

TIP DIAMETER, in .2500

STACK AREA, sg ft = J.14l

SAMPLING TIME PER POINT, min =

NUMBER OF POINTS = 24

GAS METER VOLUME, act = 40.60

WATER COLLECTED, ml = 110.00

PARTICULATE COLLECTED, grams = @.0@755

coz = 0.20 02 =  Z0.40 Co = @.00

F~20-F1

SAMPL ING STACK PITOT ORIFICE GAS METER
POINT TEMP DEL P METER OQUTLET T

deg F inches inches

. Bz
-
.55
.78
.85
.85
.65
.55
.35
32
.86
.8z
. 32
.65
70
78
78
. 7@
.70
.65
.35
- 13
.86

o
e

. 280
. 360
.540
. 620
. 640
- 5648
-.580
-540
. 540
. 460
. 300
. 2B02
. 4460
. 380
. 600
. 620
. 620
. 600
. 600
-.580
.540
. 400
. 300
. 280

125
125
130
130
130
130
130
130
125
130
125
125
130
130
130
125
130
130
1309
130
138
= 130
23 125
24 132

R e BN e S W R N I R
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o e e o . e e e S e ol
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AVGE VALUES 129

TOTAL GAS WITHDRAWN, scf = 45.18

DRY GAS WITHDRAWN, scf = 4@. 00

WATER VAPOR WITHDRAWN, scf = 5.18
PERCENT WATER VAPOR = 11.46&

ACTUAL WET FLOW RATE, acfm = 8,081.40
STANDARD DRY FLOW RATE, scfm = b,281.82

r

deg F

68
&9
70
70
70
71
72
72
73
73
73
74
77
78
78
78
79
79
79
79
79
79
80
80

75

PARTICULATE CONCENTRATION, grains/dscf = 2.0z291

PARTICULATE EMISSIONS, 1b/1@@@ 1b wet gas =
PARTICULATE EMISSION RATE, lb/hr = 1.55
PERCENT OF ISOKINETIC SAMPLING = ?7.81

@a.a51

3.
7.
45.
48.
49.
49,
47,
45.
45.
42,
33.
32.
4z,
38.
47,
48.
48,
47.
47.
47,
45,
3.
33.
32.

42,

GAS
VELOCITY
fps

63
00
51
76
54
S4
16
51
31
)
78
63
o0
17
97
55
76
97
97
16
S1
17
78
77

12]z]




HILLSHIRE KSI 3 IN TEST 1 TABLE 2-7 F-19-21

PAROMETRIC PRESSURE, in Hg = 29.300
TIP DIAMETER, in .Z500
STACK AREA, sq ft = Z2.918
SAMPLING TIME PER POINT, min = 4.20
NUMBER OF POINTS = 16
GAS METER VOLUME, acf = 32.92
WATER COLLECTED, ml = 154.00
PARTICULATE COLLECTED, grams = B.37087
Coz = Q.20 s = 20.40 co = 0.00 Nz = 79.48
SAMPLING STACK PITOT OQRIFICE GAS METER
FOINT TEMP DEL P METER QUTLET T
deg F inches inches deg F
1 134 @.350 @.45 93
z 134 @.370 @.47 23
3 140 @.:80 @.36 25
4 14@ B.z220 .28 96
5 140 @.38@ @. 48 99
b 148 2. 420 @.51 1081
7 140 2.350 @.45 123
8 148 0. 240 0.31 125
9 140@ 0.5z@ B.463 1@
10 14@ 0. 480 @.60 111
11 140 D. 4020 0.51 111
1z 140 @.320 @.38 114
13 140 @.59@ @.73 1179
14 140 @.71@ @.88 120
15 148 B.5630 0.79 121
16 140 @.380 @.48 122
AVG VALUES 139 @.51%9 197
TOTAL GAS WITHDRAWN, scf = 48.@5
DRY GAS WITHDRAWN, scf = 40.60
WATER VAPOR WITHDRAWN, scf = 7.2
PERCENT WATER VAPOR = 15,08
ACTUAL WET FLOW RATE, acfm = b,995.46
STANDARD DRY FLOW RATE, scfm = 5,@0%6.11
PARTICULATE CONCENTRATION, grains/dscf = B. 1402
PARTICULATE EMISSIONS, 1b/10@@ 1b wet gas = Q.24%
PARTICULATE EMISSION RATE, l1b/hr = 6.34
- PERCENT OF ISOKINETIC SAMPLING = 18@7.11

GAS
VELOCITY
fps

37.18
38.16
33.37
Z29.58
38.87
3%.88
37.30
3@.8%9
45 .47
43.69
32.88
34.54
48.43
53.13
58.05
38.87

3J9.96




HILLSHIRE KEI 3 IN TEST =z TAEBLE =-8B ?-19-91

BAROMETRIC PRESSURE, in Hg =

TIP DIAMETER, in .2500

STACK AREA, =q ft = Z.918

SAMPLING TIME PER POINT, min = 4.020

NUMBER OF POINTS = 1&

GAS METER VOLUME, acf = 38.68

WATER COLLECTED, ml = 151.00

PARTICULATE COLLECTED, grams = @a,3e032

coz = @.20 0z = 20.40 co = 0.0

SAMPLING STACK PITOT ORIFICE GAS METER GAS
POINT TEMP DEL P METER OUTLET T VELOCITY
deg F inches inches deg F fps

148
140
140
140
140Q
140Q
140@
140
14@
134
132
132
134

- 450
- 380
. 320
. 220
- 400
« 430
370
230
.540
.55@
. 460
. 270
. 550
132 . 740
132 . 680
132 @.380

.57 119 42,32
- 4B 118 38.879
41 119 35.68B
=8 120 .59
.91 128 39.90
94 1=1 41.36b6
« 47 122 38.37
.29 123 3@. 25
.67 125 46.353
.68 126 46.55
58 127 .50
.34 128 32.56
- 68 129 445.55
P4 129 54.62
. B4 130 51.47
. 48 130 38.63

DN W e Wy -

e eeEERERERB
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o)

AVG VALUES 137 -547 124 40.9%9

TOTAL GAS WITHDRAWN, scf = 46.73

DRY GAS WITHDRAWN, scf = 39.62

WATER VAPOR WITHDRAWN, scf = 7.11

PERCENT WATER VAPOR = 15,21

ACTUAL WET FLOW RATE, acfm = 7,175.83

STANDARD DRY FLOW RATE, scfm = 5,241.36
PARTICULATE CONCENTRATION, grains/dscf = 0.1181
PARTICULATE EMISSIONS, 1b/1@000Q lb wet gas = B.203
PARTICULATE EMISSION RATE, lb/hr = 5.33

-PERCENT OF ISOKRINETIC SAMPLING = 101.12




HILLSHIRE

BAROMETRIC PRESSURE,

STACK AREA, sq ft =

SAMPLING TIME PER POINT,

NUMBER OF POINTS =

GAS METER VOLUME, acf

WATER COLLECTED, ml

PARTICULATE COLLECTED,

coz = B.20 Oz
SAMPLING STACK
POINT TEMP
deg F
1 137
2 138
3 140
4 140
5 140
b 140
7 148
8 140
9 134
1@ 134
11 134
2 134
13 134
14 134
15 134
16 134
AVG VALUES 137

TOTAL GAS WITHDRAWN,

DRY GAS WITHDRAWN, scf
WATER VAPOR WITHDRAWN,

PERCENT WATER VAPOR
ACTUAL WET FLOW RATE,

STANDARD DRY FLOW RATE,
PARTICULATE CONCENTRATION,
PARTICULATE EMISSIONS,
PARTICULATE EMISSICN RATE,

PERCENT OF ISOKINETIC SAMPLING

KRSI 3 IN

Q0 ENEEERAEESE

TEST 3

in Hg
TIP DIAMETER, in .2500
zZ.918

min

38.52
158.00

grams
20. 40

PITOT
DEL. P
inches

. 380
420
. 330
210
- 4350
=420
. 320
<240
.550
520
. 430
. 220
.578
. 740
. 670
. 380

scf

16.69
acfm

scfm

000 EEEREER S

=

TABLE .

29.300

. 22

. 2789

QRIFICE
METER
inches

. 48
.93
P 42
27
.57
.53
.41
.31
. 69
. &3
-54

37

.71
.91
. B3
.48

.544

7,163.83
5,142,112
grains/dscf
1b/100® lb wet gas
l1b/hr
102.72

5-19-91

NZ

GAS METER
OUTLET T
deg F

1zZ8
127
128
128
128
129
1z9
130
131
131
132
132
134
134
135
134

131

@.1090
2.187

GAS

VELOCITY

fps

38.90
40.93
3&6.34
Z8.99
4244
41.00
35.79
31.00
46.469
45.39
41.28
33.%0
47.53
24.15
51.53
Jg.81

40.92




#

HILLSHIRE KSI 3 OuT TEST 1 TABLE Z-10 9-19-91
BAROMETRIC PRESSURE, in Hg = 29.300 .
TIP DIAMETER, in .Z50@
STACK AREA, sq ft = 3.141 r
SAMPLING TIME PER POINT, min = .50
NUMBER OF POINTS = 24
GAS METER VOLUME, acf = 35.5%
WATER COLLECTED, ml = 135.00
PARTICULATE COLLECTED, grams = @.@&657
coz = D.20 02 = 20.40 CO = D.00 NZ = 79,40
SAMPL ING STACK PITOT ORIFICE GAS METER GAS
POINT TEMP DEL P METER OUTLET T VELOCITY
deg F inches inches deg F fps
1 130 @. 340 @.92 45 36.39
2 135 @.380 1.0z 464 38. &4
3 135 2.390 1.05 47 39.14
4 135 0.420 1.14 48 40.62
5 14@ @.450 1.20 49 42,22
) b 135 D. 450 1,20 50 42.05
h 7 135 @.470 1,22 50 42,97
g8 135 2.420 1.1 51 40. 62
? 135 @.340 2.90 52 356.55
10 140 @.3:=0 @.B4 53 35.60
11 135 @. 300 @.78 S 4 34,33
12 135 @.300 @.78 54 34.33
13 135 0.350 .92 58 37.08
14 135 9.400 1.05 5% 39.64
15 135 2.420 1.10 59 4@.62
16 135 @. 450 1.15 &0 42.05
17 135 @.470 1.22 60 42,97
18 135 @.470 120 6z 42.97
19 140 0. 450 1.15 &3 42,22
2 135 @.380 1.00 b4 38. 64
21 135 @.320 @. B4 &4 35. 46
22 135 @.370 @.84 65 35. 46
23 135 2.3z 0.84 b5 35. 46
24 135 @.300 @.78 b5 34.33
AVG VALUES 135 1.9011 S& 38.76
TOTAL GAS WITHDRAWN, scf = 41.24
_DRY GAS WITHDRAWN, scf = 34.88
" WATER VAPOR WITHDRAWN, scf = b5.35
PERCENT WATER VAPOR = 15.41
.ACTUAL WET FLOW RATE, acfm = 7,3@5.51
STANDARD DRY FLOW RATE, scfm = 5,363.55
PARTICULATE CONCENTRATION, grains/dscf = @.0:2%1
PARTICULATE EMISSIONS, 1b/1@20@ 1b wet gas =  0.050
PARTICULATE EMISSION RATE, lb/hr = 1.34
PERCENT OF ISOKINETIC SAMPLING = 99.89




HILLSHIRE KSI 3 oOUT TEST = TABLE =-11 ?-19-91

BEAROMETRIC PRESSURE, in Hg = Z9.300
TIP DIAMETER, in .2500
STACK AREA, sq ft = 3.141
SAMPLING TIME PER POINT, min = 2.5@
NUMEER OF POINTS = 24
GAS METER VOLUME, acf = 33.00
WATER COLLECTED, ml = 141,00
PARTICULATE COLLECTED, grams = 0.05699
coz = a.za 02 = 20.40 co = ?.0. NZ = 79.40D
SAMPLING 5TACK PITOT ORIFICE GAS METER GAS
POINT TEMP DEL P METER OUTLET T VELOCITY
deg F inches inches deq F fps
1 135 ?.360 Q.94 50 37.67
2 135 0.360 0.4 51 37.67
3 135 @.410 1.16 51 40.20
4 140 B.460 1.20 5z 42.75
5 135 @.470 1.22 3z 43.04
& 135 B.470 1.z22 53 43.04
7 135 @. 450 1.16 53 4z.11
8 135 @.420 1.@5 S4 32.70
Q . 135 @.350 g.9z 55 37.14
i@ 135 2.300 B.78 55 34.38
11 135 @. 300 @.78 55 34.38
1z 135 R.z80@ @.74 55 33. 2%
13 135 @.3z0 Q.84 58 35.51
14 135 @.341 @.90 29 36.60
15 140 2.350 @.74 =1" 37.82
16 135 2. 400 1.@5 &0 32.70
17 135 B. 440 1.15 &0 41.64
18 135 2. 4560 1.20 60 42.58
19 135 B.440 1.15 &0 41.64
et 135 2. 400 1.85 61 39.70
=1 135 2.360 2.94 &2 37.567
2z 135 2.340 2.90 &2 346. 60
23 135 0. 302 @.78 2 34.38
24 135 2. 300 0.78 &2 34.38
AVG VALUES 135 @.921 57 38. 48
TOTAL GAS WITHDRAWN, scf = 41.01
DRY GAS WITHDRAWN, scf = 34.37
WATER VAPOR WITHDRAWN, scf = b.b4
PERCENT WATER VAPOR = 16.18
ACTUAL WET FLOW RATE, acfm = 7,252.03
STANDARD DRY FLOW RATE, scfm = 5,%75.57
PARTICULATE CONCENTRATION, grains/dscf = R.0314
PARTICULATE EMISSIONS, 1b/100@ 1b wet gas = 0.053
PARTICULATE EMISSION RATE, 1b/hr = 1.42

PERCENT OF ISOKINETIC SAMPLING = 100.08



"HILLSHIRE KSI 3 OUT TEST 3 TABLE Z-12 9-19-91

BAROMETRIC PRESSURE, in Hg = 29.300
TIP DIAMETER, in .2500
STACK AREA, sq ft = 3,141
SAMPLING TIME PER POINT, min = Z.50
NUMBER OF PQINTS = 24
GAS METER VOLUME, acf = 34,72
WATER COLLECTED, ml = 148.00
PARTICULATE COLLECTED, grams = 2.0637
coz = 0.20 02 = Z0.40 co = 2.00 NZ = 79.40
SAMPL ING STACK PITOT ORIFICE GAS METER GAS
POINT TEMP DEL P METER QUTLET T VELOCITY
deg F inches inches deg F fps
1 135 2.3320 @.84 i 36.12
g 135 @.350 a.vz 53 37.:z0
3 135 @a.37@ @.98 54 36. =5
4 1408 @.400 1.85 54 39.93
5 135 D. 440 1.15 54 41.71
-] 135 0.4560 1.z0 54 42 .54
7 135 @.430 1.12 55 41.23
8 140 D.400 1.@5 55 3%.93
9 135 B.370 Q.98 57 38.25
10 135 B.320 .84 58 35.57
11 135 @.300 @.78 57 34.44
1z 135 B.500 .78 59 34. 44
13 135 B.350 B.92 61 37.20
14 135 Q. 360 .94 o6 37.73
15 135 a.40@ 1,05 b= 32.77
16 140 @. 450 1.20 &2 42,82
17 135 @.470 1,22 &3 43.11
18 135 @.480 1.25 64 43 .56
19 135 @.440 1.15 b4 41,71
20 135 0.400 1.0@5 63 39.77
21 135 @.350 D.94 a5 37.73
22 135 @.340 .88 &5 Jb. 66
23 135 @.300 .78 &5 34,44
24 135 @.280 B.74 &5 33.27
AVG VALUES 1346 @.993 6@ J8. 564
TOTAL GAS WITHDRAWN, scf = 41.08
_ DRY GAS WITHDRAWN, scf = 34,11
" WATER VAPOR WITHDRAWN, scf =  6.97
PERCENT WATER VAPOR = 16.96
- ACTUAL WET FLOW RATE, acfm = 7,z282.82
STANDARD DRY FLOW RATE, scfm = S, 246,082
PARTICULATE CONCENTRATION, grains/dscf = @.0:88
PARTICULATE EMISSIONS, 1b/1000 lb wet gas = D.04%9
PARTICULATE EMISSION RATE, lb/hr = 1.29

PERCENT OF ISOKINETIC SAMPLING = - 99.85




2.2 Formaldehyde Emissions

Testing to determine the formaldehyde emissions was performed
using the sampling and analytical procedures of NIOSH Method
3500. A further description of the method is included in
Section 3.2.

The formaldehyde emission limit specified for KSI[-2 and KSI-3
in the permit is 0.007 lb/hr, however, a footnote in the
permit indicates that this limit may be subject to change
pending the test results. The results of the formaldehyde
testing were as follows:

KSI1-2 Formaldehyde Formaldehyde
into Scrubber Emissions

Test ——--Rate ____  ____ Rate ___

1 0.066 1lb/hr 0.029 lb/hr

2 0.071 lb/hr 0.039 lb/hr

3 0.064 ib/hr 0.030 lb/hr

Avg 0.067 1lb/hr 0.033 1b/hr

KSI1-3 Formaldehyde Formaldehyde
into Scrubber Emissions

Test ____Rate_____  ____ Rate____

1 0.071 1b/hr 0.035 Ib/hr

2 0.057 lb/hr 0.028 lb/hr

3 0.067 lb/hr 0.034 1lb/hr

Avg 0.065 1lb/hr 0.032 lb/hr

2.3 Acetic Acid Emissions

Testing to determine the acetic acid emissions was performed
using the sampling and analytical procedures outlined in EPA
Method 18, direct interface with the gas chromatograph. A

further description of the method is included in Section 3.3.




The acetic acid emission limit specified for KSI-2 and KSI-3
in the permit is 0.303 lb/hr. The test results are
summarized below:

KSI-2: Acetic Acid Acetic Acid
into Scrubber Emissions
Test

lb/hr

Acetic Acid Acetic Acid
into Scrubber Emissions

2.4 O0Organic Compound Emissions

The testing was performed using an on-site gas chromatograph
as outlined in EPA Method 18 - "Measurement of Gaseous
Organic Compound Emissions by Gas Chraomatography." A
description of the method is given in Section 3.3.

The permit for KSI-2 and KSI-3 specifies that organic
compound emissions be controlled by at least 85 %. Organic
compounds 1include acetic acid, formaldehyde, and the other
unidentified organic compounds which were quantified as
acetaldehyde. The results of the testing were as follows:

KS51-2 TOTAL ORGANIC COMPOUNDS
into Scrubber Emissions Control

80 %
B6 %




K51-3 TOTAL ORGANIC COMPOUNDS

into Scrubber Emissions Control

Test -—__Rate_ ____  ____ Rate___ _ Efficiency
1 2.34 lb/hr 0.57 Ib/hr 76 %
2 3.30 1b/hr 0.66 lb/hr BO %
3 2.66 lb/hr 0.65 lb/hr 75 %
Avg 2.77 lb/hr 0.63 Ib/hr 77 %

2.5 Visible Emissions

The visible emissions from each of the smokehouse stacks was
observed i1n accordance with the procedures ogutlined in EPA
Method 9. The permit for KS5I-2 and KSI-3 specifies that the

visible emissions not exceed 20 % opacity. The highest six
minute average opacity for each smokehouse stack was as shown
below:

MAXIMUM 6 MINUTE
STACK OPACITY

KS1-2 16.0 %
KS51-3 10.2 %




3.0 METHODS OF TESTING

3.1 Particulate Emissions

The equipment used to sample was the Western Precipitation
Division of the Joy Manufacturing Company Emission Parameter
Analyzer. GSamples were collected and analyzed in accordance
with EPA Method 5 (40 CFR, Part 68, Appendix A).

The sampling train consisted of a stainless steel probe tip,
a heated probe, a heated glass cyclonée and flask, and a
heated filter holder with a tared filter. A series of four
impingers followed in an ice bath. The first was a modified
Greenburg-Smith impinger with 100 ml of distilled water; the
second was a Greenburg-Smith impinger with 100 ml of
distilled 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 wvacuum pump, calibrated dry gas meter,
and a calibrated orifice. A schematic drawing of the
sampling train is included as Figure 3-1.

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 during the test.

The principle of the method was to collect a representative

sample of the exhaust gas stream. This was done 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 cellection 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 samples were collected from the stack and analyzed
on-site with an Orsat analyzer for percentage CO2, 02, and
N2.




At the completion of the test, the probe tip and probe 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 first three impingers, as well as
the probe and glassware following the filter, were then
rinsed with acetone which was placed in a tared beaker and
evaporated to dryness at room temperature. The impinger
water was subjected to organic compound extraction using
1,1,2-trichloro-1,2,2-trifluoroethane. The extract was
evaporated in tared beakers at room temperature. Following
the organic compound extraction, a 180 milliliter aliquot of
the remaining water was evaporated to dryness in a tared
beaker at 220 F.

The combined weight of the filter catch, the probe and tip
washing residue and the three beaker residues from the "back-
half" analysis for condensible particulate matter (acetone
rinse, organic compound extract, and impinger water residue
corrected to account for the aliquot size) were used to
determine the 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 Emissions

Samples for formaldehyde were obtained using NIOSH Method
3500 as recommended by the Wisconsin DNR for toxic air
emissions sampling.

The sampling train consisted of a glass probe connected to
midget i1mpingers by tygon tubing; a serlies of three midget
impingers were placed in an ice bath. The first two
impingers sach contained 15 milliliters (ml) of absorbing
solution (1% sodium bisulfite), and the third was dry to

serve as a trap for carry-over of any liquid. The gas then
passed through a 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-Z.

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 68 minute period

at a nominal sampling rate of 1 liter per minute. The
testing was coordinated with the particulate emissions test
runs . At the completion of each test, a leakK check was

performed.

_




3.3 Acetic Acid and Total Organic Compound Emissions

Sampling for organic compounds was performed in accordance
with EPA Method 18 - "Measurement of Gaseous Organic Compound
Emissions by Gas Chromatography.”

Samples were drawn from the exhaust gas stream using a glass
syringe, with volume of one cubic centimeter (cc). Samples
taken from the stack were injected directly into the heated
injection port of an Analytical Instruments Corporation (AID)
Model 511 portable GC. The GC conditions were as follows:

Column DC 200
Temperature 106 C
Carrier Gas Nitrogen at 20 cc/min

Recorded chromatograms were obhtained using a Hewlett Packard
Model 3389A integrator.

Standard concentrations of acetaldehyde and acetic acid were
prepared by injecting a known quantity of each solvent into a
1 liter flask which was gently heated (hot water bath) to
assure complete wvaporization; after heating, the standard was
allowed to return to standard temperature conditions.

A 1 cc sample of the calibration standard was injected into
the GC and the concentrations of Lhe exhaust gas stream were
then determined by comparing the response of the standards to
the response to the exhaust duct samples. Retention time

was used to identify the acetic acid and the GC response to
the acetic acid standard was used to guantify the acetic acid
in the exhaust gas stream. The acetaldehyde standard was
then used to quantify the remaining compounds seen on the
chromatogram, that 15, the area under all of the peaks except
acetic acid were totaled and then compared to a standard
concentration of acetaldehyde.

The compound concentrations were then used i1n conjunction
with the exhaust gas flow rates to determine both the acetic
acid and total organic compound emission rates in units of
pounds per hour (lb/hr).

3.4 Visible Emissions
The visible emissions from each of the smokehouse stacks was

observed in accordance with the procedures outlined in EPA
Method 9.
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4.0 CALIBRATION DATA

The probe tips, pitaot tube, dry gas meter, and orifices were
calibrated prior to the particulate and particle sizing
testing according to procedures outlined

Probe tip diameters d 0.250"
Pitot tube coeff. Cp 0.85
Orifice coeff. dHa 1.77

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

Gama = 1.002 + ((Td - 70} x .00012)

where: Td = Dry Gas Meter Temperature

The dry gas meter used for the formaldehyde testing was not
temperature compensated; therefore, all of the sample volumes
were corrected for temperature to 68 F. The coefficient

of this meter was 1.020.

The most recent calibrations were performed August 5, 1991.




APPENDIX A

SAMPLE CALCULATIONS




SAMPLE CALCULATION

BAROMETRIC PRESSURE, in Hg (Pb) = 29.2820

STACK PRESSURE, in Hg (Pb + Pg/13.6) = 29.178
TIP DIAMETER, in (An = PI®»D"2/578) = .2450
STACK AREA, sq ft (A) = 18.568@
SAMPLING TIME PER POINT, min = 2.58@
NUMBER OF POINTS = 24
GAS METER VOLUME, acf (Vm) = 66 .86
WATER COLLECTED, ml (Vf - Vi) = 86.0@
PARTICULATE COLLECTED, grams (Mn) = @.8755
coz = @.6@ 0z = 21.080 co = p.006 N2
WET MOLECULAR WEIGHT, lb/mole (Ms) @ 28.45
SAMPLING STACK PITOT ORIFICE GAS METER
POINT - TEMP DEL P DEL H OUTLET T
deg F inches inches deg F
1 lie 1.4580 4.05 32
2 110 1.358@ 3.75 32
3 118 1.358 3.75 32
4 1i1@ 1.30880 3.7a 32
5 110 1.258 3.68 32
6 118 1.2589 J.cae 3z
7 118 1.858 2.95 32
8 110 1.008 2.85 32
9 11@ 1.088 2.85 34
10 110 1.85@0 2.95 34
11 110 @.9580 2.75 38
12 115 a.958 2.75 38
13 115 1.308 3.78 42
14 115 1.258 3.69 42
15 115 1.200 3.4@ 42
16 115 1.2080 3.4@ 42
17 115 1.15@ 3.3@ 44
18 115 1.158 3.3@e 46
19 115 1.850 2.95 48
29 115 1.15@ 3.38 48
21 115 1.000 2.85 58
22 115 1.108 3.15 58
23 - 115 1.858@ 2.85 58
24 115 @.900 2.55 5@
AVG VALUES 113 3.250 40
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) = 8.018
PARTICULATE EMISSION RATE, lb/hr (ER) = 5.325
PARTICUOLATE EMISSIONS, 1b/1888 lb (EC) = 8.833

PERCENT OF ISOKINETIC SAMPLING (I) = 181.67

78.489

GAS

VELOCITY
fps

72

61

61

64
61
64

63
61

64

.51
69.
69.
68 .
67.
67.
.71
68 .
6e.
.71
58.
58.
68.
67.
66.
66 .
64.
.86
.98
.88
60 .
.43
.98
57.

g7
97
66
33
33

22
22

69
95
96
62
26
26
a6

48

38

.42




1. DRY MOLECULAR WEIGHT (Md) lb/ib-mole
Md = .44=% CO2 + .32#2%02 + .282#%N2 <+ . 28=*%CO
2. WATER VAPOR PERCENT (XH20)

Vw std = 90.84707%(Vf - Vi)

where: Vw std standard cubic feet of water wvapor

\'23 = Final volume of impingers, ml

Vi = lnitial volume of impingers, ml
%H20 = Vw std = 100/(Vm std + Vw std)
where Vm std = standard cubic feet of gas sampled

3. WET MOLECULAR WEIGHT (Ms) 1lb/lb-mole

Ms = Md®{(1 - %H20/188) + 18«%H20/108

4. ©STACK PRESSURE (Ps) 1in. Hg

Ps = Pb + Pg/l3.6

where: Pb =  barometric pressure {(uncorrected), in. Hg
Pg = stack gauge pressure, 1n. HZ0
13.6 = specific gravity of mercury (Hg)

S. AVERAGE STACK VELOCITY (Vs) feet per second

Vs = Kp=Cp* (DELP) Tsavg/(Ps*Ms)

where: Kp = 85.48 unit conversion
Cp = .85, pitot tube calibration factor
DELP = square root of wvelocity head, in. H20
Tsavg = average stack temperature, deg R (468+F)

Ps = stack pressure
= wet molecular weight

6. 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, ft2
- 528 = std temperature, deg R

29.92 = std pressure, in. Hg




18.

11.

DRY GAS VOLUME (Vm std) std cubic feet

Vm std = GAMA#(Vm-(AL-.B2)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

PARTICUOLATE 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»#E60/(t%An%453.6) AREA METHOD 1b/hr
PMRC = Csu(Qs%*60/(15.43%453.6) CONC. METHOD 1b/hr
ER = (PMRA + PMRC) /2

where: An ©8 area of sampling nozzle, square feet

EMISSION CONCENTRATION (EC) 1b/100@ lb exhaust gas
EC = ER » 386700 » (1-%H20/108)/(Qs®60%*Ms)

where: 386780 = cubic feet per lb mole ® 10808
ISOKINETIC SAMPLING PERCENTAGE (1) %

I = PMRA/PMRC



Single Point (non-isokinetic) Sampling

1. DRY GAS SAMPLE VOLUME (Vm m3, std), std cubic meters

Vm m3, std = GAMA#(Vm)%(Pb)/29.92%528/Tmavgn®d.082832
wvhera: GAMA = dry gas meter calibration factor
Vvm = volume of dry gas metersd, cubic feet
Tmavy = average meter temperature, deg R (468+F)
528 = std temperature, deg R
0.82832 = cubic meters per cubic foot factor

2. BEMISSION CONCENTRATION (EC), milligrams per std cubic meter

EC 2 {(mg-mgb)/(Vm m3, std)

where: mg = milligrams of compound found in sample,
determined from comparison to a generated
standard curve
mgb = milligrams of compound found in “blank”
sampling media

3. EMISSION RATE (ER), pounds per hour

ER = EC#(Qs)»0.02832%668x%x(1/4536080)

n

whare: (s stack gas flow rate, std cubic feset per minute
6@ minutes psr hour factor
1/453688 = pound per milligrams factor

13020 WEST BLUEMOUND ROAD « ELM GROVE, WISCONSIN 631 .



FIELD & LABORATORY DATA SHEETS
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LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

JOB NAME __ #[/oh DATE OF TEST __ Q209
JOB NO. TEST ENGINEER ____ M T ¢

RUN NO. STACK £s) 2,

SAMPLE BOX 4 FILTER __147]| WASH BOTTLE _——
BEAKERS: FH Ace _ /3 BH Trichl _ 7/ BH Ace __‘¢ BH Hp0 _ &~

WATER COLLECTED
Inpinger No. Final Wt. - g Initial Wt. - g Collected - g

{82 /00 S
138 (00 3%

3 . 3
51 GeC 3w LYo &
WATER TOTAL 99

PARTICULATE COLLECTED

Blank rinal Wt. Tare Wt. Collected - g

Filter 0.9332 o 9] D iyt
FH Wash 0-0c09 105. 574 /o5 B4 78 0.025%
FILTERABLE TOTAL 0.1694

Extract _(0.0008 . (7. S580 729231 0.0338
Acetone . ' 10324513 2035 z Sj 0. O"’Sb

Water /15. 3098 /52953 (298) _Q-o1 _

CONDENSIBLE TOTAL O-193

PARTICULATE TOTAL 0.2887




LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

JOB NaME ___ K. /s ki DATE OF TEST _ Q-Zo 9/
JOB NO. TEST ENGINEER AT A
) — )
RUN NO. - STACK K51 77w
SAMPLE BOX = FILTER Y72 WASH BOTTLE ——

BEAKERS: FH Ace __ /S5 BH Trichl _ 8 BH Ace _ /(s BH Hp0 _G&

WATER COLLECTED

Impinger No. Final Wt. - = Initial Wt. - g Collected - g
/ {9 /[eo @9
7 o 162 yAd)
s T O _ Z
5L GE © L2 oo [~
WATER TOTAL 97

PARTICUIATE COLLECTED

Blank rinal Wt. Tare Wt. Collected - g
Filter 0.9113 0.7478 O-1295
FH Wash O.0oc S 520 95.5291. O0.ozZlq
FILTERABLE TOTAL O0.i54
Extract O o00S ) é& 8 i’cé’- : @830(2-2 O.04S0O
Acetone O 00D ‘fézlc:[{ Z. %.0 761 0.0718
Water ©. ool - o1 (l-L 500 (L-‘“’ _0-031
CONDENSIBLE TOTAL 0-{o3Y
(a8 2 9
= o0 PARTICULATE TOTAL 02568

oty 109




LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

JOB NAME __ A /sh,~ DATE OF TEST _ Q-Zc¢ -9
. t
JOB NO. TEST ENGINEER ~JH
RUN NO. 5 STACK LS5 7 ¢
SAMPLE BOX FILTER __ U772 WASH BOTTLE —

BEAKERS: FH Ace _j7 BH Trichl I BH Ace _ /¥ BH Ho0 __H

WATER COLLECTED

Impinger No. Final Wt. - g Initial Wt. - g Collected - g
[ (19 /00 79
Z ”@ 270 18
3 4 o i
Sic b€ G 9o 6oz 8
WATER TOTAL 109

PARTICULATE COLLECTED

blank Final Wt. Tare Wt. Collected - g
Filter 09229 _0-Bo27 0122
FH Wash (. owo0q At-HH . 34,7 o o170
FILTERABLE TOTAL 0./43Z
Extract _Q.00WS 72.1250 72172 0.0522
Acetone 0. 93 3389 93 30”0 6. 0300
Water Doxpd. 109.7978 109.7700 ( 39’) _0-0 B3t
CONDENSIBLE TOTAL 0.1653
(et ﬂ: 3ol PARTICULATE TOTAL 0.50%9

oly) 1




LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

J0B NAME __ i //ohi - DATE OF TEST G20 9
JOB NO. TEST ENGINEER v T O
RUN NO. / STACK ksl 2ot
SAMPLE BOX / FILTER /Y05 WASH BOTTLE —
BEAKERS: FH Ace _/  BH Trichl _2-  BH Ace _<&  BH Hp0 _A
WATER COLLECTED
Inpinger No. Final Wt. - g Initial Wt. - g Collected - g
J (B2, )0 BZ.
7 1o 100 (o
3 3 @) 3
sl bec 632 ©27 S
WATER TOTAL 10 6
PARTICULATE COLLECTED
blank Final Wt, Tare Wt. Collected - g
Filter 0.8230 O _Yod | Q-0/89
FH Wwash Q09 Pt 34| % . pos3 ©. 0219
FILTERABLE TOTAL _O-046pH
Extract o0 .aoS . 70.3/ 55 702949 o . O'Z.ot-l‘
Acetone C.co03 FY-2H91 18 2358 ®- 0100
Water 0. pov? /10.{ 397 (o | '3’3& k’&*‘\ __Qi_O_’_'T_B__
CONDENSIBLE TOTAL 0 . o48L
30, PARTICULATE TOTAL ©. 0950
) s B T _
D




LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

JoB MaME _ H ol < DATE OF TEST _ (-20-9/
JOB NO. TEST ENGINEER ~3Y)
RUN NO. 2 stack kSl 7 oot

SAMPLE BOX 7 FILTER ¢4 WASH BOTTLE _——
BEAKERS: FH Ace _3 BH Trichl _ S BH Ace _¢  BH H0 _R

WATER COLLECTED

Impinger No. Final Wt. - g Initial Wt. - ¢ Collected - g
i 75 /en 75
ya 8 %] /£
3 G o G
51 Caly 239 3% [
WATER TOTAL rE3

PARTICULATE COLLECTED

bElank rinal Wt, Tare Wt. Collected - g
Filter 0-5/49 0-1939 0. Vi O
FH Wash 0 0009 [0Z.60k] 1oz 3963 0.00175
FILTERABLE TOTAL 0.0 8%
Extract ﬂ-g@é , il 147z 7-T2H [' 0. ol “{7

Acetone [ .00C3 13.39¢7 133880 O.0to4
Water 0-asol. Z[(-Z:C& ‘ _]_/_46’ Z Qq_ (L'cm __Q;C.)_‘ﬁ___

CONDENSIBLE TOTAL _Q- O4| i

PARTICULATE TOTAL O 7100

(a\%\ oo




LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

JOB NAME H. //5&,»9 DATE QF TEST G-zo-7/
JOB NO. TEST ENGINEER TN
RUN NO. g STACK S| 72 et

SAMPLE BOX 2 FILTER 476 WASH BOTTLE ——

BEAKERS: FH Ace __S BH Trichl _ G BH Ace __ BH H20 _

WATER COLLECTED

Impinger No. Final Wt. - g Initial Wt. - g Collected - g
| 1% 100 20
2 11z 100

E S )

sie (€ (SO Ly

2
5
)
WATER TOTAL “0

PARTICULATE COLLECTED

Elank Pinal Wt. Tare \it. Collected - g
Filter O.B20¢ 0- 1445 0- 02|
FH Wash 0. oodq 904515 4300 0. o049
FILTERABLE TOTAL O-04 | ©
Extract (.CcQ5S . 696670 $9.(530 O. 0035
Acetone 0.oeS 7. L7 cﬁ—(»&"fb O-oole]
Water 0. Cocl 1056058 r05.6ML 3-5_Q-0143
CONDENSIBLE TOTAL 0. 034S
PARTICULATE TOTAL 0.07449
- 305
(4 — - 30%

(g 1




‘ LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

JOB NAME /’A//dsmf DATE OF TEST G-19- 1/
JOB NO. TEST ENGINEER MIH

RUN NO. | STACK £5/ 3 2y

SAMPLE BOX ui FILTER 1 £2 2 WASH BOTTLE
BEAKERS: FH Ace __| BH Trichl _[O  BH Ace _ 2 BH Hp0 _4

WATER COLLECTED

Impinger No. Final Wt. - g . Collected - g
' ZL"L)
2 (4T
3 o O S A
SIL Gt 4o Lo \©

WATER TOTAL 1S54

PARTICULATE COLLECTED

blank Final Wt. Tare lit. Collected - g
Filter 0.942¢ O.6017 0.1354
FH Wwash (Q.0009 FE.:387 9% (o359 O.03i19
FILTERABLE TOTAL c.1&13
Extract 0.coo0S &7.5 14| 74073 C.o443
Acetone (.ocu3 98. 29cc 18.239¢C 0. 05071
Water 0-0cOZ. 10-/ b T /0 (332 (’;H)_Q_._@_‘t__
CONDENSIBLE TOTAL O. 2034

34 . 344 PARTICULATE TOTAL 0.370!

ot
ﬁi / o0




LABORATORY DATA SHEET
PARTICULATZ & WATER COLLECTED

JOB NaME _ H.//ob.~ DATE OF TEST C-19-9/
JOB NO. TPEST ENGINEER a5
RUN NO. A STACK L8l 3 v

SAMPLE BOX < FILTER e WASH BOTTLE —
BEAKERS: FH Ace _3 BH Trichl __{/ BH Ace _-f BH Hyo _G8

WATER COLLECTED

Impinger No. Final Wt. - g
i 715
Z 12O
3 4
5L GEL 70

PARTICULATE COLLECTED

Initial Wt. - g

Collected - g

L OO HS
100 [4e)
d 8

T \T

WATER TOTAL (5|

Blank Final Wt. Tare Wt. Collected - g
Filter 0-7027 Q. po977 0. 0930
FH Wash _(0.c00% 102 214 Jo 2 SHL ©.o2l9

FILTERABLE TOTAL 0.1 149
Extract _O.cooS 68 . 54S (8 @093 Q- 044 7
Acetone (.03 95 4262 ¥s.3884 0. 0315

Water oo [11.2132 1.26!7 ('5 W_C-Joel
CONDENSIBLE TOTAL 018873

3/3?:’5% PARTICULATE TOTAL C.3037,

2w =tcC




LABORATORY DATA SHEET
PARTICULATZ & WATER COLLECTED

JOB NAME Hotloho~e DATE OF TEST & ~19-9
JOB NO. TEST ENGINEER AMTH
RUN NO. 3 STACK L5137 .y

SAMPLE BOX é FILTER /Y7 Co WASH BOTTLE —

BEAKERS: FH Ace __ I BH Trichl _{Z BH Ace _ (, BH Hp0 _C

WATER COLLECTED

Impinger No. Final Wt. - g Initial Wt. - g Collected - g
L 219 Wlud Ik}
2 27 10 77
3 o 0 4
S 6 EC G8p e 18

WATER TOTAL tgié

PARTICULATE COLLECTED

Llank Final Wt. Tare Wt. Collected - g
Filter ©-9189 0. 8139 O - 1050
FH wash _0.0009 Y .45l Us. o 357 0.0i55
FILTERABLE TOTAL O. 20 5

Extract 0.coos L8.Qos3 L5020 O-0528

Acetone o.c0% P 1182 7. %1% _P-04o |
Water 0-005Z /05. 6207 j05.60I18 350 _0-0035
CONDENSIBLE TOTAL 0-1584
7D 750 PARTICULATE TOTAL C. 2/7 QCY

T el

Ca




a

LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

JOB NAME Mok me DATE OF TEST  ©-19-9)
JOB NO. TEST ENGINEER LID
RUN NO. / STACK ___ 6/ S o.f

SAMPLE BOX / FILTER 14 Ld WASH BOTTLE —

BEAKERS: FH Ace 7 BH Trichl _ /0 BH Ace _ &  BH Hyo _AS

WATER COLLECTED

Inpinger No. Final Wt. - g Initial Wt. - g Collected - g
i i93 ot 43
2 13 /0 2z
3 ra o _ z
S0 Ced. 22l 0,34 3
WATER TOTAL 135 _

PARTICULATE COLLECTED

blank rfinal wWt, Tare Wt. Collected - E
Filter O .giz3 o117 Qo151
FH Wash 0 ooo9 93 §03) V3 5305 0. ol
FILTERABLE TOTAL ©.016R |

——

Extract OS5 (1.4 ﬁf;‘; G&1.4692. I AL

Acetone ©.000% jos {820 JC&3 (TS0 0.0k _
Water 0.covd 1S . 298¢ i 2930 31 _0-O0tkt
{ CONDENSIBLE TOTAL 0.03%9

PARTICULATE TOTAL C.0L57]
(bot) 327
S

() -2

100




LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

JOB NAME /'/r //5[1/,1 DATE OF TEST é__[f;-‘fr
JOB NO. TEST ENGINEER e )]
RUN NO. - STACK ksl 2 ot F

SAMPLE BOX - FILTER 14055 WASH BOTTLE
BEAKERS: FH Ace __9 BH Trichl __ !{  BH Ace _/0  BH Hy0

WATER COLLECTED

Impinger No. Final Wt. - g Initial Wt. - g Collected - g
/ 198 ([ GO 1%
2 129 /oD 2.4
2 T 0 i
40t Crg 39 (.34 g
WATER TOTAL 4]

PARTICUIATE COLLECTED

Elank Final Wt. Tare wt. Collected - g
Filter O R130 O-19 M 0.6z
= 7‘«5:)’
FH Wash 0. .0X%N 57735 _A@g .0 |
FILTERABLE TOTAL 0.072457]
Extract _Q- 000§ 68 (227 &8 6014 0. 012%
Acetone (.03 /042537 o/ 2438 0.0076
Water O X0 HE o W-6413% 3% _ 0.0 K
CONDENSIBLE TOTAL o.oyqZ
PARTICULATE TOTAL Q099
4uh) 33
> - 330
( Y loo




LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

JOB NAME EL1 /s hime. DATE OF TEST E-[9-1
JOB NO. TEST ENGIMNEER w30
RUN NO. 3 STACK &S/ S o..T1
SAMPLE BOX 5 FILTER AL WASH BOTTLE
BEAKERS: FH Ace !/ BH Trichl __JJ- BH Ace __ 2~ BH Hpo _#
WATER COLLECTED
Impinger No. Final Wt. ~ ¢ Initial Wt. - g Collected - g
! 2.08 ) xoxs o8
Z |31 /O <
3 y o y
S Geg (oo (o) <
WATER TOTAL [48
PARTICUIATE COLLECTED
Elank final Wt. Tare Wwt. Collected - gz
Filter 0.8261 0606 . 070 (&
FH Wash 0 .00 /02.2.747 [VZ-2012, o elZ|
FILTERABLE TOTAL 0.03 9.7
Extract _0.000% 6B B &GSl Q-0l17
Acetone _©.c03 105440 10S.40S3 O0. 0o B4
Water Q.00 03 312 /097630 (349 _0.0099
CONDENSIBLE TOTAL _O. 0310
PARTICULATE TOTAL 0006371
743
e 22 s 343

| oo

U‘D'%)
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