CORRESPONDENCE/MEMORANDUM======================State of Wisconsin

Date:  August 27, 1990 4535 o0
To: SED Case File
From: Marvin Patton

Subject: Review of Stack Tests Conducted at Miller Compressing Company on June 6, 7, and 8,
1990. Received FIR ! /T

I. SOURCE:
Miller Compressing Company

1640 West Bruce Street
Milwaukee, WI 53204

Mr. Joseph Kovacich, Vice President ol =t Y

(414) 671-5980 E 7 ‘VED
FID # 241096350 AUG . 1990
Permit # 88-GDB-245 BUR}'_AU U]'-

Stack S21, Auto Shredder {2 S7ecC Ks) AR MANAGEMENT

Stack S15, Coreco Melt Furnace ¢ 2 S7d¢K's
Stack S19, United Melt Furnace

Test Dates: June 6,7 and 8, 1990
II. PROCESS DESCRIPTIONS:

There were three-sources tested at the facility on the above dates. A Coreco metal separating
turnace, a United aluminum melt furnace and a 6000 Auto shredder. The two furnaces were
existing sources that were relocated from other areas of the facility. The auto shredder was a
new installation.

In the Coreco furnace melting is done inside a externally heated steel drum in which sweating is
done continuously and automatically. The furnace has a rated capacity/ throughput of 2000
pounds per hour. The raw feed scrap includes aluminum pistons with cast iron and steel inserts.
The aluminum is reclaimed from the pistons at a rate 1000 pounds per hour. The furnace is
controlled by a multichamber afterburner which is used to capture and ignites unburned
hydrocarbons from the front end of the furnace. The particulates which travel up the drum to
the back end of the furnace are collected by a hood and sent to a baghouse via a cyclone. Both
the afterburner and the baghouse were tested during this test.

In the United furnace melting is done inside a primary sweat chamber. The temperature inside
this chamber is controlled at the proper level to melt the aluminum without affecting the other meA‘-



The furnace has a rated capacity of 2000 pounds. The raw feed scrap includes aluminum and
iron scrap. Approximately 2000 pounds per hour of scrap is charged to the furnace. About 1700
pounds of aluminum is separated out. The furnace is controlled by an afterburner located above
the unit in the base of the stack. Smoke and gases from the process are thermally incinerated
before entering the stack.

The auto shredder is designed to process 150 tons per hour of incoming material. This material
is of two kinds: # 1 stock, basically automobiles, and # 2 stock, appliances and sheet metal. The
# 2 stock is the cleaner of the two materials. The material is feed to the shredder via a crane.
Once shredded the material is sent through an air separator built into the system. This separates
the magnetic and non magnetic material from the waste. The metallic fractions fall out into
storage piles. The non metallics are pneumatically conveyed to a high efficiency cyclone prior to
the gas stream being discharged to the ambient air.The cleaning system is equipped with a bypass
stack which is usually closed during normal operations. During testing the cyclone was tested for
all three runs. The bypass stack was also tested in the first run as a worst case scenario.

I SAMPLING OPERATIONS:
A. Purpose of Test

Part 2C of permit # 88-GDB-245 required that emissions from the Coreco furnace, United
Furnace and the Auto Shredder be tested for compliance with the particulate matter and
opacity limits.

B. Sampling Firm

These test were conducted by Michael J. Huenink of Environmental Technology and
Engineering Corporation, 13020 West Bluemound Road, Elm Grove, WI 53122, 414-784-2434.

C. Test Methods

Testing for particulate matter emissions were conducted in accordance with procedures outlined

in EPA method 5 and method 17 (40 CFR. Part 60, App. A). Method 5 was used for the auto
shredder cyclone stack, United furnace and Coreco furnace afterburner stack. Method 17 was

used for the ;y.ltslshr dder zj‘g zag stack and the Coreco )‘E}rnjpe baghouse stack. 74 bacKholtf
W@ S JncludCd W, /A 4o A FesF 1 eFAo

On the cyclone of the auto shredder particulate testing was conducted from 3 ports in the final
discharge stack 30 feet downstream from the nearest obstruction and 15 feet upstream from
the stack outlet. The area of the stack was 8.9 square feet. For the zig zag stack testing was
conducted from 2 ports in the final discharge stack 18 feet downstream from the nearest
obstruction and 8 feet upstream from the outlet. The diameter of the stack was 29.5 inches.
At each stack 12 points were sampled for 5 minutes per point for each of the 60 minute runs.

-

On the United furnace particulate testing was conducted from 2 ports in the final discharge
stack, 40 feet downstream from the nearest obstruction and 15 feet upstream of the outlet.
The stack diameter was 30 inches. 12 points were sampled for 5 minutes per point for each of
the 60 minute runs.



On the baghouse of the Coreco furnace particulate testing was conducted from 3 ports in the
final discharge stack, 12 feet downstream from the nearest obstruction and 5 feet upstream of
the outlet. The area of the stack was 4.91 square feet. For the afterburner stack testing was
conducted from 2 ports in the final discharge stack 11 feet downstream from the n2arest
obstruction and 9 feet upstream of the outlet. 12 points were sampled for 5 minutes per point
for each of the 60 minute runs on the baghouse. 24 points were sampled for 2.5 minutes per
point for each of the 60 minute runs on the after burner.

Visible emissions were analyzed in accordance with the procedures outlined in EPA method 9
(40 CFR, Part 60, App A). Visible emissions were observed for each operation during the
testing period.

IV. SUMMARY OF RESULTS:

PARTICULAT EMISSIONS PERMIT LIMITS

Emission Iso- Wis. Stat. NR 415
Source/ Emission Conc. Kinetic Limit Limit Conc.
Stack .Rate #/hr #/1000 # Ratio #/Hr #/ 1000 #
Shredder
-cyclone
Run 1 3.96 0.022 96.09
Run 2 4.98 0.028 96.38
Run 3 2.83 0.016 97.90
avg. 3.92 0.022 6.95 0.4
-zig zag
Run 1 1.48 0.058 91.72 0.4
6.95 0.4
United
Run 1 0.27 0.018 93.29
Run 2 0.26 0.015 91.39
Run 3 0.31 0.019 91.97
avg. 0.28 0.017 0.12 0.4
Coreco
-baghouse
Run 1 0.03 0.002 97.94
Run 2 0.03 0.002 95.79
Run 3 0.02 0.002 95.31
avg. 0.03 0.002 : 0.4
Coreco
-afterburner
Run 1 4.51 0.116 . 97.76
Run 2 4.31 0.111 94.74
Run 3 4.67 0.120 93.14
avg. 4.50 0.116 0.4

Coreco total 4.53 0.118 2.25 0.4



V. DISCUSSION OF RESULTS:

c:

The results of these test show that the Miller Compressing Company is operating the auto
shredder in compliance with the particulate and opacity limits of permit # 88-GDB-245. The
combined results of the cyclone and zig zag stacks are also in compliance. Their total emissions
were 5.44 pounds per hour and 0.080 pounds per 1000 pounds of exhaust gas. The results also
show that both the United and Coreco furnaces are being operated in violation of the particulate
emission limits of 0.12 and 4.53 pounds per hour respectively. Both furnaces did meet the other

 particulate limit of 0.4 pounds per 1000 pounds of exhaust gas. Each source met the 20 %

opacity limit.

The report prepared by ET & E contained calibration data for the sampling equipment. An
error was found in the calibration data for meter box # 2. The numbers for the orifice

.coefficient and Gamma were reversed. A call to Mr. Michael Huenink verified this and the

numbers were changed. Also included in the report were descriptions of the production levels for
each operation during the testing period. No deviation from the standard US EPA testing
procedures were noted in the report. The isokinetic ratio during all the particulate test were
within the 90 to 110 % range set by the Department.

Joe Perez - AM/3

us., PP RegionV
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Messrs. Larry Halverson and Joe Kovacich of Miller Compressing
Company were responsible for ensuring proper operating conditions
and documentation of production rates throughout the testing. The
production data records are included in Appendix A and can be

summarized as follows:

6000 Auto Shredder

North Coreco Furnace

United Furnace

Test 1 - 143.5 tons per hour No. 2
Shredded

Test 2 - 152 tons per hour No. 2 Shredded

Test 3 - 151.5 tons per hour No. 1
Shredded

2.05 tons per hour average (15,400 pounds
input over 3.75 hours)

1.52 tons per hour average (12,120 pounds
input over 4.08 hours)

Mr. Marv Patton of the DNR (Southeast District office) witnessed the
testing and production conditions. The field tests, laboratory
analysis, and report preparation were performed by ETE personnel;
Michael 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 interpretation of the

data are provided where appropriate. The report includes much
necessary detail; the results 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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MILLER COMPRESSING 6000 Shredder Zig-Zag TABLE =-1
. RAROMETRIC PRESSURE, in Hg = 29.100
TIP DIAMETER, in .3470
. STACK AREA, sq ft = 4.750
" cAMPLING TIME PER POINT, min = 5.08 =
NUMBER OF POINTS = 12 L
. STACK PRESSURE, in Hg = 29.@93
GAS METER VOLUME, acf =  47.78
WATER COLLECTED, ml = 11.0
PARTICULATE COLLECTED, grams = 0.2995
. PERCENT CONDENSIBLE, % = 3.1
WET MOLECULAR WT = 28.87
. cOo2 = 0.00 0z = I0.70 CO = @.00 Z = 79.30
SAMPL ING STACK PITOT ORIFICE GAS METER
POINT TEMP DEL P METER QUTLET T
. deg F inches inches deg F
1 75 @.155 1.07 8z
. 2 75 @.170 1.17 B4
3 75 @.170 1.17 87
4 75 @.115 @.80 89
. 5 75 0.110 @.76 90
& 75 @.100 0.70 3
7 75 @.125 @.87 )
8 75 0.140 2.9 98
- 9 75 0.150 1.02 100
10 75 0.1z20 Q.84 10z
11 75 0.110 @.76 103
- 1z 75 2. 100 0.70 104
AVG VALUES 75 2.897 94
TOTAL GAS WITHDRAWN,scf = 48.53
DRY AIR WITHDRAWN,scf = 48.01
. WATER VAPOR WITHDRAWN,scf =  0.52
PERCENT WATER VAPOR = 1.07
ACTUAL WET FLOW RATE, acfm = 5,943.05
ll STANDARD DRY FLOW RATE, scfm = 5,642.26 -
PARTICULATE CONCENTRATION, grains/dscf = ©@.032
PARTICULATE EMISSION RATE, 1b/hr = 1.48
LP PARTICULATE PER 1000 LP GAS = 0.058
. PERCENT OF ISOKINETIC SAMPLING = 91.72

6-6-90

GAS
VELOCITY
fps

22.83
23.91
23.91
19.467
19.24
18. 34
20.50
21.70
22,46
20.a9
19.24
18. 34

2@0.85
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T MILLER COMPRESSING Shredder Cyclone Test 1 TARBLE 2-2 6—-6-90
- BAROMETRIC PRESSURE, in Hg = 29.100
TIP DIAMETER, in .1850 :
STACK AREA, sq ft = 8.900 -
! SAMPLING TIME PER POINT, min = 5.00
NUMBER OF POINTS = 12
STACK PRESSURE, in Hg = 29.056
. GAS METER VOLUME, acf = 47.55
WATER COLLECTED, ml = 34.0
PARTICULATE COLLECTED, grams = D.036%9
. PERCENT CONDENSIBLE, % = 65.9
WET MOLECULAR WT = 28.62
Coz = Q.00 0z = 20.70 CoO = 2.00 Nz = 79.30
. SAMPL ING STACK PITOT ORIFICE GAS METER GAS
POINT . TEMP DEL P METER OQUTLET T VELOCITY
. deg F inches inches deg F fps
1 120 1.500 1.50 &5 74.33
. 2 120 1.800 1.80 b6 81.42
3 120 1.900 1.20 68 83.65
4 120 1.800 1.80 70 81.42
5 115 1.900 1.9@ 72 83.29
. -} 120 2.100 2.10 74 87.924
7 1z 2.250 2.25 76 21.03
8 120 1.900 1.90 78 83.65
. 9 120 1.750 1.75 80 80. 28
10 120 1.700 1.90 82 83.45
11 120 2.100 2.10 85 87.%4
. 12 120 2.250 2.25 88 ?1.83
AVG VALUES 120 1.92 75 84.14
- TOTAL GAS WITHDRAWN,scf = 48.06
DRY AIR WITHDRAWN,scf = 46&.46
. WATER VAPOR WITHDRAWN,scf = 1.6@
PERCENT WATER VAPOR = 3.33
ACTUAL WET FLOW RATE, acfm = 44,928, 49 -
STANDARD DRY FLOW RATE, scfm = 38, 424.04
. PARTICULATE CONCENTRATION, grains/dscf = 9.012
PARTICULATE EMISSION RATE, 1lb/br = 3.96
LLP PARTICULATE PER 1000 LP GAS = @.022
. PERCENT OF ISORKINETIC SAMPLING = ?6.09



=R

MILLER COMPRESSING Shredder Cyclone Test = TARLE -3
PAROMETRIC PRESSURE, in Hg = 29.100
TIP DIAMETER, in .1830
STACK AREA, sq ft = 8. 900
SAMPLING TIME PER POINT, min = 5.00 -
NUMBER OF POINTS = 12
STACK PRESSURE, in Hg = 29.@56
GAS METER VOLUME, acf = 47,22
WATER COLLECTED, ml = 40.0
PARTICULATE COLLECTED, grams = B.0465
PERCENT CONDENSIBLE, %4 = 7@.53
WET MOLECULAR WT = 28.56
coz2 = 2.20 02 = 20.70 co = a.00 N2 = 79.30
SAMPL ING STACK PITOT ORIFICE GAS METER
POINT TEMP DEL P METER QUTLET T
deg F inches inches deg F
1 120 1.500 1.50 89
2 125 1.750 1.75 88
3 125 1.900 1.90 90
4 125 1.800 1.80 89
5 125 1.950 1.95 [0
& 125 Z2.800 2.00 70
7 125 2.200 2.20 92
8 125 1.950 1.95 ?4
9 125 1.850 1.85 =)
1@ 125 2+.000 2.00 98
11 125 2.200 2.2 99
12 12 2.100 2.10 99
AVG VALUES 125 1.933 93
TOTAL GAS WITHDRAWN,scf = 48.11
DRY AIR WITHDRAWN,scf = 46.23
WATER VAPOR WITHDRAWN,scf = 1.88
PERCENT WATER VAPOR = 3.91
ACTUAL WET FLOW RATE, acfm = 45,233.72
STANDARD DRY FLOW RATE, scfm = 38,122.88
PARTICULATE CONCENTRATION, grains/dscf = B.016
PARTICULATE EMISSION RATE, lb/hr = 4.98
LP _PARTICULATE PER 10@0@@ LE GAS = @.0:=8
PERCENT OF ISOKINETIC SAMPLING = ?6.38

6~6-90

GAS
VELOCITY
fps

74.41
80@.72
84.1Q
81.86
85.20
86.29
9@.5@
85.:20
82.99
86. 29
?@.50
88.4%

84.71
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MILLER COMPRESSING Shredder Cyclone Test 3 TABLE Z-4
BAROMETRIC PRESSURE, in Hg = 29.100
TIP DIAMETER, in .1850
STACK AREA, sq ft = 8.900 -
SAMPL.ING TIME PER POINT, min = 5.00
NUMPER OF POINTS = 12 -
STACK PRESSURE, in Hg = 29.056
GAS METER VOLUME, acf = 47.00
WATER COLLECTED, ml = 53.0
PARTICULATE COLLECTED, grams = 0.0266
PERCENT CONDENSIBLE, % = 60.9
WET MOLECULAR WT = 28.42
coz = .00 0z = 20.70 CO = 0.00 NZ = 79.30
SAMPL ING STACK PITOT ORIFICE GAS METER
POINT TEMP DEL P METER OUTLET T
deg F inches inches deg F
1 120 .1.600 1.60 88
2 120 1.800 1.80 88
3 125 1.850 1.85 88
4 130 1.800 1.80 88
5 130 1.800 1.80 90
& 130 2.100 2.10 %0
7 130 Z.250 2.25 0
8 130 1.900 1.90 @z
9 130 1.800 1.80 P4
10 130 1.950 1.95 6
11 130 2. 000 2.00 98
12 130 z.000 2.00 99
AVG VALUES 128 1.904 92
TOTAL GAS WITHDRAWN,scf = 48.50
DRY AIR WITHDRAWN,scf = 464.01
WATER VAPOR WITHDRAWN,scf = Z.49
PERCENT WATER VAPOR = S5.14
ACTUAL WET FLOW RATE, acfm =  45,14Z2.57
STANDARD DRY FLOW RATE, scfm = 37,345.92
PARTICULATE CONCENTRATION, grains/dscf = 0.020%9
PARTICULATE EMISSION RATE, lb/hr = 2.83
LE PARTICULATE PER 1000 LP GAS = 0.016
PERCENT OF ISOKINETIC SAMPLING = 97.%0

b=6-90

GAS
VELOCITY
fps

77.@3
81.70
83.19
82.41

Z2.41
8%9.@1
92.13
84.66
82.41
85.77
B6.86
86.86

84.54




iMILLEI"“ COMPRESSING United Furnace Test 1 TARLE 2-5 6&-7-90

I' BAROMETRIC PRESSURE, in Hg = 29.300
TIP DIAMETER, in .4380
STACK AREA, sq ft = 4.910
'SAMPLING TIME PER POINT, min = 5.00 -
NUMBER OF POINTS = b -
STACK PRESSURE, in Hg = 29,2872
i GAS METER VOLUME, acf = 39. 62
WATER COLLECTED, ml = 41.0
PARTICULATE COLLECTED, grams = 2.02250
. PERCENT CONDENSIBLE, % = 3@.4
WET MOLECULAR WT = 28.49
Coz = 2,60 02 = 146.00 CoO = .00 NZ = 81.40
I SAMPL ING STACK PITOT ORIFICE GAS METER GAS
POINT TEMP DEL P METER OQUTLET T VELOCITY
l deg F inches inches deg F fps
1 1000 0.120 1.55 83 33.18
2 850 0.140 1.80 85 34.47
' 3 870 2.150 1.95 87 35.41
4 860 2.150 1.95 91 35.28
5 870 Q.120 1.55 96 - 31.67
l 6 870 2. 100 1.30 100 28,91
7 1040 ?.0%0 1.15 103 29.13
8 880 ?.100 1.30 107 29,02
l ? 860 9.120 1.55 111 31.55
10 Pz0 2.100 1.30 112 29.45
11 870 0.080 1.05 114 25.86
l 1z 285 Q.280 1.05 118 24,96
AVG VALUES 910 1.458 121 30.91
' TOTAL GAS WITHDRAWN,scf = 4@.97
DRY AIR WITHDRAWN,scf = 39.04
WATER VAPOR WITHDRAWN,scf = 1.93
l PERCENT WATER VAPOR = 4.71
ACTUAL WET FLOW RATE, acfm = ?,105.55
STANDARD DRY FLOW RATE, scfm = 3,273.65 -
PARTICULATE CONCENTRATION, grains/dscf = 0.0210
PARTICULATE EMISSION RATE, 1b/hr = @.27

LE PARTICULATE PER 1000 LR GAS = @.218
= 93.29

PERCENT OF ISOKINETIC SAMPL ING
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1 ILL.ER COMPRESSING U

BAROMETRIC PRESSURE,
TIP DIAMETER, in .43
STACK AREA, sq ft =
SAMPLING TIME PER POI
NUMBER OF POINTS =
STACK PRESSURE, in Hg
GAS METER VOLUME, acf
WATER COLLECTED, ml

PERCENT CONDENSIELE,
WET MOLECULAR WT
coz = 2.20 0]

B A

SAMPL ING
POINT

STACK
TEMP
deg F

860
870
860
1100
87e
880
112
. 1040
1860
1000
860
00

DO~ LN -

AVG VALUES 52

TOTAL GAS WITHDRAWN,s
DRY AIR WITHDRAWN,scf
WATER VAPOR WITHDRAWN
PERCENT WATER VAPOR

ACTUAL WET FLOW RATE,

PARTICULATE EMISSION

PERCENT OF ISOKINETIC

 FEFEF NN RN EEEREEEEREREREER.

PARTICULATE COLLECTED,

STANDARD DRY FLOW RATE,
PARTICULATE CONCENTRATION, grains/dscf =

LE PARTICULATE PER 100@ LE GAS

nited Furnace « Test 2

in Hg = 29.300

80 :
4,910

NT, min = 5.00 _

1z
= 29.283
= 42.13

= 47.0
grams = @.0237

% = 11.4

28.62

= 16.80 CO =
PITOT ORIFICE
DEL P METER
inches inches
@.130 1.70
2.150 1.95
@.160 2.@5
@.170 2.15
@2.130 1.70
@.100 1.30
2.119 1.40
@.140 1.80
.160 2.05
@.160 2.05
@.150 1.95
@.090 1.20

1.775

cf = 43.87
= 41.664

s5cf = 2.21

= 5.04 .

acfm = 18,257.11
scfm = 3,565.40

RATE, 1b/hr = @.26
= @.015
SAMPLING = ?1.39

Q.00

TARLE

Nz

GAS METER
QUTLET T

deg F

117

118
119
120
120
120
122
122
122
124
126
128

122

9. 009

2-6

81.00

6-7-9@

GAS
VELOCITY
fps

32.88
35.45
36.48
4@.88
33.00
29.06
33.89
36.37
39.14
38.36
35.32
27.77

34.87
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MILLER COMPRESSING United Furnace Test 3 TABLE
BAROMETRIC PRESSURE, in Hg = 2z9.300
TIP DIAMETER, in .4380
STACK AREA, sq ft = 4.910
SAMPLING TIME PER POINT, min = 5.00 _
NUMBER OF POINTS = 12
STACK PRESSURE, in Hg = 29.283 -
GAS METER VOLUME, acf = 41.63
WATER COLLECTED, ml = 54.0
PARTICULATE COLLECTED, grams = Q.0289
PERCENT CONDENSIBLE, % = 8.0
WET MOLECULAR WT = 28.57
coz = Z2.50 02 = 16.50 co = 2.00 2 =
SAMPL ING STACK PITOT ORIFICE GAS METER
POINT TEMP DEL P METER QUTLET T
deg F inches inches deg F
1 860 @.120 1.55 128
2 1240 @.140 1.80 128
3 940 @0.17@ 2.15 127
4 B70 0.180 2.30 127
5 840 @.120 1.55 127
6 1825 ?.080 1.85 126
7 890 @.140 1.80 127
8 850 @.150 1.9@ 127
? 108@ @.160 2.00 128
1@ 1110 @.150 1.90 128
11 40 2.100 1.30 128
1z 840 @.100 1.30 128
AVG VALUES 2?40 1.717 127
TOTAL GAS WITHDRAWN,scf = 43.73
DRY AIR WITHDRAWN,scf = 41.18
WATER VAPOR WITHDRAWN,scf = 2.54
PERCENT WATER VAPOR = 5.81
ACTUAL WET FLOW RATE, acfm = 10,078.61
STANDARD DRY FLOW RATE, scfm = 3,502.87
PARTICULATE CONCENTRATION, grains/dscf = @.011
PARTICULATE EMISSION RATE, 1lb/hr = 92.31
LE PARTICULATE PER 1000 LR GAS = @.01%
PERCENT OF ISONKINETIC SAMPLING = ?1.97

-~
<

-7

81.00

6-7-90

GAS
VELOCITY
fps

31.62
36.41
38.76
38.87
31.38
27.38
34.54
35,22
39. 44
38.55
29.73
28. b4

34.21
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BAROMETRIC PRESSURE,
TIP DIAMETER, in
STACK AREA, sq ft =

NUMBER- OF POINTS =

PERCENT WATER VAPOR
ACTUAL WET FLOW RATE,

PARTICULATE EMISSION

in Hg

. 4380
3.060
SAMPLING TIME PER POINT, min

12

29.101

STACK PRESSURE, in Hg =
GAS METER VOLUME, acf = 51.00
WATER COLLECTED, ml = 16.0
PARTICULATE COLLECTED, grams
PERCENT CONDENSIBLE, % = 61.5
WET MOLECULAR WT = 28.83
coz = 2.00 02 = Z20.70
SAMPL ING STACK PITOT
POINT TEMP DEL P
deg F inches
1 130 0.070
2 134 @.065
3 134 @.065
4 136 0.0465
5 136 @.875
) 136 @0.075
7 136 @.075
g 135 @.072
9 133 @.@75
10 134 @2.@75
11 134 @.075
1z 132 @.070
. AVG VALUES 134

TOTAL GAS WITHDRAWN,scf =
DRY AIR WITHDRAWN,scf
WATER VAPOR WITHDRAWN,scf =
= 1.45

= 51.16

actm

STANDARD DRY FLOW RATE, scfm
PARTICULATE CONCENTRATION, grains/dscf
RATE, lb/hr
LB PARTICULATE PER 1000 LP GAS
PERCENT OF ISOKINETIC SAMPLING

MILLER COMPRESSING New Coreco Paghouse Test 1

29.100

5.00

@.0839

co =

ORIFICE

METER

inches

.96
2.88
2.88
@.88
1.83
1.03
1.03
0.96
1.03
1.03
1.83
0.96

@.975

@.75

2,995.78
2,551.78

2.002
?7.74

TARLE Z-8

GAS METER
QUTLET T
deg F

b6
6b6
68
70
72
76
78
80
84
88
0
P4

78

2.201

[

79.30

6-8~-9@

GAS
-VELOCITY
fps

16.12
15.59
15.59
15, 62
16.77
16.77
16.77
16.19
16.73
16.75
16.75
16.15

16.32



-ﬂLLER COMPRESSING New Coreco Paghouse Test 2 TABLE 2-9
BAROMETRIC PRESSURE, in Hg = 29.100
TIP DIAMETER, in .4380
STACK AREA, sq ft = 3.060
SAMPLING TIME PER POINT, min = 5.00
NUMBER OF POINTS = 12
STACK PRESSURE, in Hg = 29.101
GAS METER VOLUME, acf =  49.52
- WATER COLLECTED, ml = 16.0
PARTICULATE COLLECTED, grams = @.2038
PERCENT CONDENSIBLE, % = &3.2
. WET MOLECULAR WT = 28.82
coz = 2.00 0z = 20.70 CO = ©.00 NZ = 79.30
. SAMPL ING STACK . PITOT ORIFICE . GAS METER
POINT TEMP DEL P METER OUTLET T
deg F inches inches deg F
- 1 132 2.075 1.03 98
z 132 2.075 1.03 100
. 3 132 2.275 1.03 100
4 133 0.070 2.96 100
’ 5 134 ?.075 1.03 100
& 134 @.075 1.03 102
- 7 134 2.075 1.03 104
8 148 0.070 D.96 106
9 154 2.070 0.96 110
. 10 154 2. 065 0.88 112
11 152 2.065 0.88 114
12 150 2.065 0.88 116
. AVG VALUES 141 2.975 105
- TOTAL GAS WITHDRAWN,scf = 50.59
DRY AIR WITHDRAWN,scf = 49.84
, WATER VAPOR WITHDRAWN,scf = @.75
. PERCENT WATER VAPOR =  1.49
ACTUAL WET FLOW RATE, acfm = 3,011.85
STANDARD DRY FLOW RATE, scfm = 2,536.37 ]
PARTICULATE CONCENTRATION, grains/dscf =  0.001
. PARTICULATE EMISSION RATE, lb/hr = 2.03
" LB PARTICULATE PER 1000 LP GAS = 0.002
- PERCENT OF ISOKINETIC SAMPLING = 95.79

6-8-90

GAS
VELOCITY
fps

16.72
16.72
16.72
16.17
16.75
16.75
16.75
16.37
16.45
15.85
15.82
15.80

16.40



|

BAROMETRIC PRESSURE, in Hg = 29.100
TIP DIAMETER, in .438@
STACK AREA, sq ft = 3.060
SAMPLING TIME PER POINT, min = 5.00
NUMBER.OF POQINTS = 12 -
STACK PRESSURE, in Hg = 29.101 .
GAS METER VOLUME, acf = 48.88
WATER COLLECTED, ml = 16.0
PARTICULATE COLLECTED, grams = @.2235
PERCENT CONDENSIBLE, 4 = &5.7
WET MOLECULAR WT = 28.82
coz = Q.00 02 = 20.70 co = @.020 N2
SAMPL ING STACK PITOT ORIFICE GAS METE
POINT ~ TEMP DEL P METER QUTLET T
deg F inches inches deg F
1 154 0.070 .96 112
2 152 @. @65 @.88 114
3 152 @.065 2.88 114
4 152 @.0@65 0.88 116
5 152 @.075 1.03 118
6 152 @.075 1.03 118
7 15@ @.0275 1.083 120
8 154 @.070 0.96 122
9 154 @.0@75 1.03 22
1@ 154 P.0@75 1.3 122
11 152 B.@a75 1.23 124
12 148 @.a75 1.a23 124
AVG VALUES 152 2.981 119
TOTAL GAS WITHDRAWN,scf = 5@0.03
DRY AIR WITHDRAWN,scf = 49,2
WATER VAPOR WITHDRAWN,scf = @.75
PERCENT WATER VAPOR = 1.51
ACTUAL WET FLOW RATE, acfm = 3,049.92
STANDARD DRY FLOW RATE, scfm = 2,520.10
PARTICULATE CONCENTRATION, grains/dscft = 0.001
PARTICULATE EMISSION RATE, lb/hr = @a.02
LP PARTICULATE PER 1800 LP GAS = @.00z
PERCENT OF ISOKINETIC SAMPLING = ?5.31

R

MILLER COMPRESSING New Coreco Paghouse Test 3 TARLE 2-10

79.30

6&-8-90

GAS
VELOCITY
fps

16.45
15.83
15.83
15.83
17.00
17.00
16.97
16.45
17.@3
17.03
17.00
16.94

16.61




MILLER COMPRESSING Coreco Afterburner
. BAROMETRIC PRESSURE, in Hg = 29.100
TIP DIAMETER, in .3750
- STACK AREA, sq ft =  7.070
SAMPLING TIME PER POINT, min = 2.50
NUMBER OF POINTS = 24
STACK PRESSURE, in Hg = 29.085
- GAS METER VOLUME, acf = 54.85 -
WATER COLLECTED, ml = 35.0 .
PARTICULATE COLLECTED, grams = @.2192
- PERCENT CONDENSIBLE, % = 14.6
WET MOLECULAR WT = 28.71
' coz = 1.00 0z = 18.00 co =
SAMPL ING STACK PITOT ORIFICE
POINT TEMP DEL P METER
. deg F inches inches
1 750 2.500 4,75
. 2 740 2. 460 4,40
3 720 2.330 3.65
4 700 @.320 3.15
5 540 @.260 2.50
. & 570 2.200 1.95
7 550 0.150 1.50
8 540 ?.150 1.85
. 9 570 2.250 2.40
10 590 ?2.210 2.05
11 590 @.240 2.35
. 12 590 @. 140 1.40
13 54@ 0.320 3.10
14 530 2.320 3.10
15 530 2.340 3.30
. 16 530 2.250 2.80
' 17 - 500 9.300 2.90
18 , 520 Q.240 2.35
. 19 ‘ 700 0.160 1.60
z 740 @.180 1.75
21 750 @.24@ 2.35
. 2z 720 ?.320 3.10
2 700 2.390 3.75
24 700 2.350 3.40
. AVG VALUES 625 2.727
. TOTAL GAS WITHDRAWN,scf = 55,39
™ DRY AIR WITHDRAWN,scf = 53,75
WATER VAPOR WITHDRAWN,scf = 1.6&5
. PERCENT WATER VAPOR = - 2.97
ACTUAL WET FLOW RATE, acfm = 18,412.38
_ STANDARD DRY FLOW RATE, scfm = 8,447.87
PARTICULATE CONCENTRATION, grains/dscf =
. PARTICULATE EMISSION RATE, lb/hr = 4.51
LR PARTICULATE PER 100@ LB GAS = @.116
.»PERCENT ‘OF ISOKINETIC SAMPLING = 97.76

Test 1

TABLE

N2

GAS METER
QUTLET T
deg F

69

. 7@

70
70
71
72
73
75
77
78
80
81
84
87
88
5@
%0
oz
94
96
97
58
99

100

83

2.063

-~
-

2-11

81.00

6-8-90

GAS
VELOCITY
fps

61.85
59.@8
53.25
48. 45
42.52
36.09
30.95
34. 66
4@. 35
37.34
37.92
30. 49
44.98
44.76
46.13
42.61
42.67
38.56
34.26
36.96
42.85
48.86
53.48
5@. 67

43.40



.MILLER COMPRESSING Coreco Afterburner Test TAPRLE
. BPAROMETRIC PRESSURE, in Hg = 29.100
TIP DIAMETER, in .3750
STACK AREA, sq ft = 7.070
. SAMPLING TIME PER POQINT, min = 2.50
NUMBER OF POINTS = 24
STACK PRESSURE, in Hg = 29.085
. GAS METER VOLUME, acf = 52.47 b
o WATER COLLECTED, ml = 43.0 _
PARTICULATE COLLECTED, grams = 2. 2Q0&60
. PERCENT CONDENSIPLE, % = 5.7
WET MOLECULAR WT = 28.62
co2 = 1.00 02 = 18.00 CO = 0.20 Nz
. SAMPL ING STACK PITOT ORIFICE GAS METER
POINT TEMP DEL. P METER QUTLET T
. deg F inches inches deg F
1 780 B.540 5.00 121
2 760 ?2.480 4.45 182
- 3 730 2.3%20 3.7@ 102
4 720 Q.370 3.45 123
b | 700 ?.300 2.7 103
. b6 &40 @.230 2.15 133
7 560 . 1402 1.50 104
8 56@ @.180 1.70 185
. 9 600 @.230 2.15 106
19 600 @.270 2.908 127
11 590 Q.240 2.25 1@8
12 590 2.18@ 1.78 199
13 550 2.280 2.60 11@
14 55@ 2.31@ 2.90 11@
15 55@ 2.3:20 3.00 110
Ill 16 540 3.290 2.70 110
17 - 540 0.280 2.60 111
18 5460 2.220 2.85 111
- 19 700 8.150 1.80 113
ey 740 B.170 1.65 114
21 740 2.220 2.05 115
22 760 @.270 2.50 116
- 23 760 0.400 3.7@ 117
24 740 Q. 360 3.40 118
. AVG VALUES 648 2.677 1909
- TOTAL GAS WITHDRAWN,scf = 53.59
DRY AIR WITHDRAWN,scf = 51.56
WATER VAPOR WITHDRAWN,scf = 2.02
PERCENT WATER VAPOR = 3.78
- ACTUAL WET FLOW RATE, acfm = 18,837.43
STANDARD DRY FLOW RATE, scfm = 8,393.93
PARTICULATE CONCENTRATION, grains/dscf = Q.062
- PARTICULATE EMISSION RATE, 1b/hr = 4.31
LE PARTICULATE PER 1000 LP GAS = @2.111
- PERCENT OF ISOKINETIC SAMPLING = 94.39

6-8-90

GAS
VELOCITY
fps

65.17
60.94
54.2

52.62
46.98
4@0.06
32.17
34,12
39.32
42.61
39.98
34.62
42.35
44.56
45.28
42.89
42.14
37.73
37.39
35.97
4@.92
45.71
55.63
52.34

44, 41
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.MILLER COMPRESSING Coreco Afterburner
. BAROMETRIC PRESSURE, in Hg = 29
TIP DIAMETER, in .3750
. STACK AREA, sq ft = 7.070
SAMPLING TIME PER POINT, min =
NUMBER OF POINTS = 24
STACK PRESSURE, in Hg = 29.084
. GAS METER VOLUME, acf = 51.87
WATER COLLECTED, ml = 49,0
PARTICULATE COLLECTED, grams =
. PERCENT CONDENSIBLE, % = 3.6
WET MOLECULAR WT = 28.56
coz2 = 1.00 02 = 18.00
. SAMPL ING STACK PITOT
POINT TEMP DEL P
. deg F inches
1 74@ 9.520
. 2 740 0.470
3 730 0. 400
4 710 @.330
5 700 @.290
. 6 630 2.2:0
7 530 2.180
8 580 2.150
. 9 610 2.210
10 570 @.240
11 610 @.250
. 12 560 @.230
13 540 @.270
14 550 2.300
15 540 @.310
-- 16 540 . 0.270
17 . 540 @.250
18 560 @.270
- 19 670 2.160
0 720 @.220
21 740 @.260
22 760 2.320
- 23 740 2.410
24 680 2.370
- AVG VALUES 637
. TOTAL GAS WITHDRAWN,scf = 53.35
DRY AIR WITHDRAWN,scf = S1.04
WATER VAPOR WITHDRAWN,scf = Z.
PERCENT WATER VAPOR = . 4.32
. ACTUAL WET FLOW RATE, acfm = 1
STANDARD DRY FLOW RATE, scfm =
PARTICULATE CONCENTRATION, grains
- PARTICULATE EMISSION RATE, lb/hr
LE PARTICULATE PER 10@@ LB GAS =
m PERCENT OF ISOKINETIC SAMPLING =

.100

2.50
@.2214

co = 2.020 N2

ORIFICE GAS METER
METER QUTLET T

inches deg F
4.80 116
4,35 116
3.70 117
3.1@ 117
2.70 117
2.00 117
1.70 117
1.80 118
1.95 118
2.23 119
2.35 119
2.19 119
2.50 120
2.80 120
2.90 120
2.50 120
2.35 . 120
2.00 121
1.50 121
2.00 22
2.40 123
3.020 123
3.85 124
3.50 124
2.673 120

31

8,812.75
8,420.58

/dscf = 0.0467

= 4,67

9.120
3. 14

Test 3 TABLE 2-13

6-8-90

GAS
VELOCITY
fps

62.98
59.87
55.00
49.54
46.24
39.04
33.65
35. 44
37.79
39.64
41.23
38. 62
41.43
43.88
44.39
41.43
39.86
37.77
33.90
4Q. 62
44.53
49.81
55.92
51.78

44.35
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SUMMARY

On June 6-8, 1999, Environmental Technology & Engineering Corp
personnel performed stack emissions testing at the Miller
Compressing Company facility located in Milwaukee, Wisconsin.
Emissions from three separate operations (five separate stacks)

were measured - the 6088 Auto Shredder (Cyclone and Zig-Zag stacks),
the United Furnace, and the North Coreco Furnace (Baghouse and
Afterburner stacks). The purpose of the testing was to demonstrate
compliance with the particulate matter and visible emission limits
set forth in Wisconsin Department of Natural Resources Air Pollution
Control Permit No. 88-GDB-245. Samples were analyzed for both
filterable and condensible ("backhalf") particulates.

The results of the testing indicated particulate emission levels
below the permit limitations derived from NR 415 of the Wisconsin
Administrative Code. However, the particulate emissions from the
Coreco and United Furnace operations were in excess of the permit
limitations derived through dispersion modeling to comply with
Wisconsin Statutes 144.394(3). The results were as follows:

Particulate Emissions = _____ Permit_ Limitations____
Emission Emission NR415 _Limits Wis. Stat.
Rate Conc. Rate Conc. Limit
Source/Stack  (#/hr) (4/100@4)  (#/hr) (#/1808%)  (M/hr)
60808 Auto
Shredder
- Cyclone 3.92 0.022 79.9 0.4 6.95
- Zig-Zag 1.48 : 0.058 9.4

- Zig-Zag and
Cyclone Total

(Test 1 only) 5.44 78.0 6.95
United Furnace 0.28 0.017 4.64 0.4 9.12
North Coreco

- Baghouse 9.83 0.082 6.4

- Afterburner 4.58 0.116 0.4
Total 4.53 5.61 . 2.25

Note: #/hr means pounds of particulate per hour

#/10004 means pounds of particulate per thousand pounds
of exhaust gas

N R L



In addition, all of the stacks were subject to a 20 percent opacity
limit for visible emissions. Visible readings were taken and
indicated all six minute averages of readings to be below the limit.
The results were as follows:

Maximum Six Minute

Operation/Stack _Average Opacity_ _
6000 Auto Shredder

- Cyclone Stack 8.1 %

- Zig-Zag Stack 0
United Furnace ) "]

Coreco Afterburner 10.8 %



1.0 GENERAL

On June 6-8, 1998, Environmental Technology & Engineering Corp (ETE)
personnel performed stack emissions testing at the Miller
Compressing Company facility located in Milwaukee, Wisconsin.
Specifically, three separate operations, exhausted through five
separate stacks, were tested: the 6000 Auto Shredder (Cyclone and
Zig-Zag stacks), the United Furnace, and the North Coreco Furnace
(Baghouse and Afterburner stacks). The purpose of the testing was
to demonstrate compliance with the particulate and visible emission
limitations set forth in the Department of Natural Resources (DNR)
Air Pollution Control Permit No. 88-GDB-245.

The DNR permit included three separate particulate limitations for
each of the operations, of which the most restrictive applied. Two
of the limitations were based upon NR 415 of the Wisconsin
Administrative Code. One was a concentration type limit of 9.4
pounds of particulate per 1888 pounds of exhaust gas; the other was
a limitation based upon process weight rates and the following
equation:
8.62
E = 3.59P

where E was the emission rate in pounds per hour
and P was the process weight in pounds per hour.

The third limitation was based upon Wisconsin Statutes 144.394(3)
and was designed to prevent violation of federal air quality
standards in the immediate area. Through dispersion modeling, the
DNR had determined allowable particulate emission levels from the
facility and their impact on air quality in the area of concern.
This third limitation was generally the most restrictive of the
three and also included limitations on throughput production levels.
The Wisconsin Statute based limitations were as follows:

Operation Limjtation

68808 Auto Shredder 6.95 pounds per hour and limit throughput
to 6230 tons per week.

North Coreco Furnace 2.25 pounds per hour and limit throughput
to 55 tons per week.

United Furnace .12 pounds per hour and limit throughput
to 160 tons per week.



Messrs. Larry Halverson and Joe Kovacich of Miller Compressing
Company were responsible for ensuring proper operating conditions
and documentation of production rates throughout the testing. The
production data records are included in Appendix A and can be
summarized as follows:

Operation Production_Rates
6088 Auto Shredder Test 1 - 143.5 tons per hour No. 2
Shredded

Test 2 - 152 tons per hour No. 2 Shredded
Test 3 - 151.5 tons per hour No. 1
Shredded

North Coreco Furnace 2.85 tons per hour average (15,480 pounds
input over 3.75 hours)

United Furnace 1.52 tons per hour average (12,128 pounds
input over 4.0@ hours)

Mr. Marv Patton of the DNR (Southeast District office) witnessed the
testing and production conditions. The field tests, laboratory
analysis, and report preparation were performed by ETE personnel;
Michael 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 interpretation of the
data are provided where appropriate. The report includes much
necessary detail; the results have been presented in the SUMMARY
section at the beginning of this report for those readers not
wishing to be burdened by the details.



2.8 RESULTS

Isokinetic sampling for particulate matter was performed in
accordance with the procedures outlined in EPA Methods 5 (6800 Auto
Shredder Cyclone, United Furnace, and Coreco Afterburner) and 17
(6808 Auto Shredder Zig-Zag Stack and Coreco Baghouse) found in

40 CFR, Part 60, Appendix A. A brief summary of this method is
included in Section 3 of this report. Particulate emission rates
were calculated by measuring the concentration of particulate in
each of the stack exhaust gas streams and each stack exhaust flow
rate. The exhaust flow rates were determined using EPA Methods 1 to
4 through the use of pitot tubes, inclined manometers, and Orsat
analyzer. The exhaust flow data and results are included in the

‘ results tables (2-1 through 2-13).

The particulate emission results include both filterable and
condensible ("back-~half") particulate matter. The fraction of the
sample weight gains considered "condensible" particulate is also
included in the tables.

2.1 6000 Auto Shredder Particulate Results

Stack testing to determine particulate emissions from the 6008 Auto
Shredder Cyclone and Zig-Zag stacks was performed on June 6. The
sampling port and test point locations are shown in Figures 2-1 and
2-2. The results are shown in Tables 2-1 (Zig-Zag stack emissions,
Test 1, Shredded No. 2), 2-1 (Cyclone stack emissions, Test 1,
Shredded No. 2), 2-3 (Cyclone stack emissions, Test 2, Shredded No.
2), and 2-4 (Cyclone stack emissions, Test 3, Shredded No. 1}.

Normally, the Zig-Zag stack does not emit any particulates since the
damper feeding air to the stack remains closed. However, for the
testing, the DNR requested that at least one test be performed with
the damper open; Test 1 was performed as such. Both the Zig-Zag and
Cyclone stacks were tested simultaneously during one hour of
operation. Following that test, the damper was closed (normal
operation) and the remaining two tests were performed on the Cyclone
stack alone. Flow measurements on the Zig-Zag stack confirmed no
exhaust flow when the damper was closed.

The test results indicated emission rate and concentration levels
to be below all three permit limitations for that operation. Test
2 results were indicative of particulate emissions while producing
Shredded No. 2 under the normal operating conditions reported.

Test 1 results (Zig-Zag damper open) were approximately ten percent
above the Test 2 results (Zig-Zag damper closed) for the Shredder
Operation. Test 3 results were indicative of particulate emissions
while producing Shredded No. 1. As was expected, Test 3 results
were significantly lower due to "cleaner" throughput materials
(i.e., appliances and sheet metal versus automobiles).
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"MILLER COMPRESSING

RAROMETRIC PRESSURE, in Hg = 29.100
TIP DIAMETER, in .3670 ‘
STACK AREA, sq ft = 4,730
SAMPLING TIME PER POINT, min = 5.00
NUMBER OF PQINTS = 12
STACK PRESSURE, in Hg = 29.093
GAS METER VOLUME, acf = 47.78
WATER COLLECTED, ml = 11.0
PARTICULATE COLLECTED, grams = @.0995
PERCENT CONDENSIBLE, %4 = 3.1
WET MOLECULAR WT = 28.87 _
coz2 = 0.0 oz = 20.70 co =
SAMPL ING STACK PITOT ORIFICE
POINT TEMP DEL P METER
deg F inches inches
1 75 @.155 1.@7
2 75 @2.17@ 1.17
3 75 @2.170 1.17
4 75 @.115 ?.80
5 75 0.110 B.76
b 73 2.100 .70
7 75 @.125 .87
8 75 B.140 @.90
? 75 2.150 1.02
1@ 75 0.120 2.84
11 75 2.110 .76
12 75 a.100 @.70
AVG VALUES 75 @.897
TOTAL GAS WITHDRAWN,scf = 48.53
DRY AIR WITHDRAWN,scf = 48.01
WATER VAPOR WITHDRAWN,scf = 8.52
PERCENT WATER VAPOR = 1.07
ACTUAL WET FLOW RATE, acfm = 5,943.05
STANDARD DRY FLOW RATE, scfm = 5,642.26
PARTICULATE CONCENTRATION, grains/dscf =
PARTICULATE EMISSION RATE, 1b/hr = 1.48
LE PARTICULATE PER 1000 LB GAS = @.058
PERCENT OF ISOKINETIC SAMPLING = F1.72

6000 Shredder Zig-Zag

TABLE =-1

N2

79.30

GAS METER
OQUTLET T

deg F

gz
84
87
89
0
93
26
98
100
1@z
103
104

94

2.032

6-6~90

GAS
VELOCITY
fps

22.83
23.91
23.91
19.67
19.24
18.34
20.50
21.70
22.46
20.09
19.24
18.34

20.85



- MILLER COMPRESSING Shredder Cyclone Test 1 TABLE 2

BAROMETRIC PRESSURE, in Hg = £9.100
TIP DIAMETER, in .18530
STACK AREA, sq ft = 8.900
SAMPLING TIME PER POINT, min = 5.00
NUMBER OF POINTS = 12
STACK PRESSURE, in Hg = 29.0@56
GAS METER VOLUME, acf = 47.55
WATER COLLECTED, ml = 34.0
PARTICULATE COLLECTED, grams = B.0369
PERCENT CONDENSIBLE, % = 65.%9
WET MOLECULAR WT = 28.62
coz = @.00 0z = 20.70 co = @.00 N2 =
SAMPL ING STACK PITOT ORIFICE GAS METER
POINT TEMP DEL P METER QUTLET T
deg F inches inches deqg F
1 120 i.500 1.50 63
2 120 1.800 1.80 b6
3 120 1.900 1.90 68
4 120 1.800 1.80 7@
5 115 1.900 1.90 72
& 120 2.100 2.10 74
7 120 2.250 2.25 76
8 120 1.900 1.90 78
9 120 1.750 1.75 80
10 120 1.900 1.90 82
11 120 2.100 2.10 85
12 120 - 2.250 2.25 88
AVG VALUES 120 1.929 75
TOTAL GAS WITHDRAWN,scf = 48.06
DRY AIR WITHDRAWN,scf = 46.46
WATER VAPOR WITHDRAWN,scf = 1.60
PERCENT WATER VAPOR = 3.33
ACTUAL WET FLOW RATE, acfm = 44,928.49
STANDARD DRY FLOW RATE, scfm = 38, 424.04
PARTICULATE CONCENTRATION, grains/dscf = 2.812
PARTICULATE EMISSION RATE, 1b/hr = 3.96

LE PARTICULATE PER 1000 LE GAS = 2.02:
PERCENT OF ISOKINETIC SAMPLING = %6.09

6—-6-90

GAS

VELOCITY

fps

74.33
81.42
83.65
81.42
83.29
87.94
21.03
83.65
80.:8
83. 65
87.%94
91.@03

-B84.14



MILLER COMPRESSING Shredder Cyclone Test 2 TARLE 2-3
BAROMETRIC PRESSURE, in Hg = 29.100
TIP DIAMETER, in .185@
STACK AREA, sq ft = 8.900
SAMPLING TIME PER POINT, min 5.00
NUMBER OF POINTS = 12
STACK PRESSURE, in Hg = 29.056
GAS METER VOLUME, acf = 47.22
WATER COLLLECTED, ml = 40.0
PARTICULATE COLLECTED, grams B.0465
PERCENT CONDENSIBLE, % = 70.
WET MOLECULAR WT = 28.356
coz = @.00 02 = ZO.70 co = 2.00 N2 = 79.30
SAMPL ING STACK PITOT ORIFICE GAS METER
POINT TEMP DEL. P METER OUTLET T
deg F inches inches deg F
1 120 1.500 1.50 89
2 125 1.750 1.75 a8
3 125 1.900 1.90 90
4 125 1.800 1.80 89
5 12 1.95@ 1.95 90
b 125 2.000 2.00 2@
7 125 2.200 2.2 2
a8 125 1.950 1.95 94
9 125 1.850 1.85 26
1@ 125 2. 000 2.00 28
11 125 Z2.200 2.20 99
2 125 2.100 2.10 99
AVG VALUES 125 1.933 93
TOTAL GAS WITHDRAWN,scf = 48.11
DRY AIR WITHDRAWN,scf = 46.23
WATER VAPOR WITHDRAWN,scf = 1.88
PERCENT WATER VAPOR = 3.721
ACTUAL WET FLOW RATE, acfm = 45,233.72
STANDARD DRY FLOW RATE, scfm 38,1z22.88
PARTICULATE CONCENTRATION, grains/dscf = 2.016
PARTICULATE EMISSION RATE, 1lb/hr = 4,98
LP PARTICULATE PER 1200 LP GAS = @.8:28
PERCENT OF ISOKINETIC SAMPLING = ?6.38

b-6-90

GAS
VELOCITY
fps

74.41
8@.72
84.10
81.86
85.2@
B86.29
9@.50
85.:0
82.99
86. 29
90.50
88.42

84.71



. MILLER COMPRESSING

BAROMETRIC PRESSURE, in Hg 29.100
TIP DIAMETER, in .1850
STACK AREA, sq ft = 8.900
SAMPLING TIME PER POINT, min 5.00
NUMBER OF POINTS = 13
STACK PRESSURE, in Hg = 29.056
GAS METER VOLUME, acf = 47.00
WATER COLLECTED, ml = 53.0
PARTICULLATE COLLECTED, grams B.0266
PERCENT CONDENSIBLE, % = 60.
WET MOLECULAR WT = 2B.42
coz = Q.20 0z = 20.78 co =
SAMPL ING STACK PITOT ORIFICE
POINT TEMP DEL P METER
deg F inches inches
1 120 .1.600 1.60
2 120 1.800 1.80
3 125 1.850 1.85
4 130 1.800 1.80
5 130 1.800 1.80
1) 130 2.100 2.10
7 130 2.250 2.25
a8 130 1.900 1.90
9 130 1.800 1.80
10 130 1.950 1.95
11 130 2.000 2.00
12 130 2.000 2.00
AVG VALUES 128 - 1.904
TOTAL GAS WITHDRAWN,scf = 48.50
DRY AIR WITHDRAWN,scf = 46.01
WATER VAPOR WITHDRAWN,scf = 2. 49
PERCENT WATER VAPOR = 5.14
ACTUAL WET FLOW RATE, acfm 45,142.57
STANDARD DRY FL.OW RATE, scfm 37,345.92
PARTICULATE CONCENTRATION, grains/dscf
PARTICULATE EMISSION RATE, lb/hr =
LP PARTICULATE PER 100@ LP GAS = 2.816
PERCENT OF ISOKINETIC SAMPLING = ?7.90

Shredder Cyclone Test 3

TARPLE 24

N2 79.30

GAS METER
QUTLET T
deg F

88
a8
88
88
90
90
50
9z
94
96
98
9

9z

2.080%

6-6-90

GAS
VELOCITY
fps

77.03
81.70
83.19
82.41
82.41
89.01
92.13
B4. 66
82.41
85.77
86.86
B86.86

B4.54



2.2 United Furnace Particulate Results

Stack testing to determine particulate emissions from the United
Furnace stack was performed on June 7. The sampling port and test
point locations are shown in Figure 2-3. The results are shown in
Tables 2-5, 2-6, and 2-7. The test results indicated emission rate
and concentration levels to be below the NR 415 limitations but
above the Wisconsin Statute based limitation of 8.12 pounds per
hour. All three test results were in close agreement.

2.3 North Coreco Furnace Particulate Results

Stack testing to determine particulate emissions from the North
Coreco Furnace Operations (Baghouse and Afterburner stacks) was
performed on June 8. The sampling port and test point locations are
shown in Figures 2-4 and 2-5. Testing on both stacks was performed
simultaneously. The results are shown in Tables 2-8, 2-9, and 2-10
(Baghouse) and Tables 2-11, 2-12, and 2-13 (Afterburner). The test
results indicated emission rate and concentration levels to be below
the NR 415 limitations but above the Wisconsin Statute based
limitation of 2.25 pounds per hour. Again, all three test results
were in close agreement.

2.4 Visible Emissions Results

Visible emission observations to determine percent opacity were
taken on all of the stacks tested except the Coreco Baghouse stack.
That stack discharged near the ground and appeared to have zero
opacity. The field data sheets are included in Appendix B.

The 6000 Auto Shredder Zig-Zag stack had zero opacity. The Cyclone
stack observations are summarized in Tables 2-14, 2-15, and 2-16
along with the calculated six minute averages. The maximum six
minute average during each of the three test periods was below the
permit limitation of 20 percent.

The United Furnace stack also had zero opacity during the test
efforts. ;

The Coreco Afterburner visible emissions and six minute averages are
presented in Tables 2-17, 2-18, and 2-19. Again, the maximum six
minute average during each of the three test periods was below the
permit limitation of 20 percent.
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- MILLER COMPRESSING United Furnace Test 1 TABLE .

BAROMETRIC PRESSURE, in Hg = 29.300
TIP DIAMETER, in .4380
STACK AREA, sq ft = 4.910
SAMPLING TIME PER POINT, min = 5,00
NUMBER OF POINTS = 12
STACK PRESSURE, in Hg = 29,282
GAS METER VOLUME, acf = 39.62
WATER COLLECTED, ml = 41.0
PARTICULATE COLLECTED, grams = 2.0250
PERCENT CONMDENSIBLE, %Z = 30.4
WET MOLECULAR WT = 28.4&9
coz = 2.60 0z = 16.00 co = @.00 N2 =
SAMPL ING STACK PITOT QRIFICE GAS METER
POINT TEMP DEL P METER OUTLET T
deg F inches inches deg F
1 1000 2.120 1.55 83
2 890 D.140 1.80 85
3 870 @2.150 1.95 87
4 860 a.150 1.95 91
5 870 - BD.120 1.55 Qb
) 870 ?.100 1.30 100
7 1040 @.0%90 1.15 103
8 860 2.100 1.30 107
? 860 A.120 1.55 111
10 920 @.100 1.30 112
11 870 0.080 1.@5 114
1z 285 A.080 1.@5 118
AVG VALUES 910 1.458 121
TOTAL GAS WITHDRAWN,scf = 40.97
DRY AIR WITHDRAWN,scf = 39.04
WATER VAPOR WITHDRAWN,scf = 1.93
PERCENT WATER VAPOR = 4.71
ACTUAL WET FLOW RATE, acfm = 9,185.55
STANDARD DRY FLOW RATE, scfm = 3,273.65
PARTICULATE CONCENTRATION, grains/dscf = 0.810
PARTICULATE EMISSION RATE, lb/hr = .27
LR PARTICULATE PER 1000 LB GAS = 6.0218
PERCENT OF ISOKINETIC SAMPLING = 93.2

4-7-90

GAS

VELOCITY

fps

33.18
34. 47
J35.41
35.28
31.467
28.91
29.13
29.02
31.55
29.45
25.86
26.96

30.91



' MILLER COMPRESSING United Furnace Test

BAROMETRIC PRESSURE, in Hg = 29.300

o
-

2.00

TIP DIAMETER, in .4380
STACK AREA, sq ft = 4.910
SAMPLING TIME PER POINT, min = 5.00
NUMBER OF POINTS = 12
STACK PRESSURE, in Hg = 29.283
GAS METER VOLUME, acf = 42.13
WATER COLLECTED, ml = 47.08
PARTICULATE COLLECTED, grams = A.0237
PERCENT CONDENSIBLE, 4 = 11.4
WET MOLECULAR WT = 28.62
coz = 2.20 02 = 16.80 Co =
SAMPL ING STACK PITOT ORIFICE
POINT TEMP DEL. P METER
deg F inches inches
1 860 @.130 1.70
2 870 2.150 1.95
3 8460 0.160 2.85
4 1100 0.170 2.15
5 87a 2.130 1.70
b 880 2.100 1.30
7 i1z@ 2.11@ 1.40
g 19040 @.140 1.80
9 10460 a.160 2.85
1@ 1000 @.160 2.@5
i1 860 0.150 1.95
Z 00 a.a%0 1.20
AVG VAL UES 952 1.775
TOTAL GAS WITHDRAWN,scf = 43,87
DRY AIR WITHDRAWN,scf = 41,646
WATER VAPOR WITHDRAWN,scf = 2.21
PERCENT WATER VAPOR = 5.04
ACTUAL WET FLOW RATE, acfm = 10,257.11
STANDARD DRY FLOW RATE, scfm = 3,565.40
PARTICULATE CONCENTRATION, grains/dscf =
PARTICULATE EMISSION RATE, 1b/hr = 0. 26
LE PARTICULATE PER 1000 LP GAS = 2.015
PERCENT OF ISOKINETIC SAMPLING = ?1.39

TABLE

N2

6A8 METER
QUTLET T

deg F

117
118
119
120
120
120
122
122
122
124
126
1289

Q.09

2

6

B81.00

&~-7-90

GAS
VELOCITY
fps

32.88
35.45
36.48
40.88
J33. 00
29.86
33.09
3b6.37
39.14
38.36
35.32
27.77

34.82



- MILLER COMPRESSING United Furnace Test 3 TABLE

BAROMETRIC PRESSURE, in Hg = 29.300
TIP DIAMETER, in .4380
STACK AREA, sq ft = 4.91@
SAMPLING TIME PER POINT, min = 5,00
NUMBER OF POINTS = 12
STACK PRESSURE, in Hg = 29.283
GAS METER VOLUME, acf = 41.63
WATER COLLECTED, ml = 54.0
PARTICULATE COLLECTED, grams = a.0:289
PERCENT CONDENSIBLE, %Z = 8.0
WET MOLECULAR WT = 28.57
coz = 2.50 0z = 16.50 co = 2.00 Nz =
SAMPLING STACK PITOT ORIFICE GAS METER
POINT TEMP DEL P METER OUTLET T
deg F inches inches deg F
1 860 2.120 1.55 128
2 1040 @.140 1.80 128
3 240 a.17e 2.15 127
4 87a @.180 2.30 127
5 B840 @.120 1.55 127
6 1025 a.280 1.05 126
7 890 @.14@ 1.80 127
8 850 8.150 1.90 127
9 1280 Q.160 2.00 128
1@ 1110 2.150 1.90 128
11 940 0.100 1.30 128
12 840 2.100 1.3@ 128
AVG VALUES 4@ 1.717 127
TOTAL GAS WITHDRAWN,scf = 43.73
DRY AIR WITHDRAWN,scf = 41.18
WATER VAPOR WITHDRAWN,scf = 2.54
PERCENT WATER VAPOR = 5.81
ACTUAL WET FLOW RATE, acfm = 10,078.61
STANDARD DRY FLOW RATE, scfm = 3,302.87
PARTICULATE CONCENTRATION, grains/dscf = @.011
PARTICULATE EMISSION RATE, 1b/hr = 2.31
LP PARTICULATE PER 1000 LB GAS = 2.019
PERCENT OF ISOKINETIC SAMPLING =

?1.97

6=7-90

GAS

VELOCITY

fps

31.62
36.41
38.76
38.87
31.38
27.38
34.54
359.22
39. 44
38.55
29.73
8. 64

34.21
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MILLER COMPRESSING New Coreco BPaghouse Test 1 TAPLE 2-8

BAROMETRIC PRESSURE, in Hg = 29.100
TIP DIAMETER, in .4380
STACK AREA, sq ft = 3.060
SAMPLING TIME PER POINT, min = 5,00
NUMBER OF POINTS = 12
STACK PRESSURE, in Hg = 29.1@1
GAS METER VOLUME, acf = 51.00
WATER COLLECTED, ml = 16.0
PARTICULATE COLLECTED, grams = @. 0039
PERCENT CONDENSIBLE, “Z = 61.5
WET MOLECULAR WT = 28.83
coz = 2.0 02 = 20.70 co = @.00 N2 =
SAMPL ING STACK PITOT ORIFICE GAS METER
POINT TEMP DEL P METER OUTLET T
deg F inches inches deg F
1 130 2.270 .96 bb
2 134 @.065 2.88 b6
3 134 @.065 0.88 68
4 136 @.065 @.88 70
5 136 @.275 1.03 72
& 136 @.075 1.@3 76
7 136 @.@75 1.03 78
a8 135 @.07a @.26 80
9 133 @.a75 1.03 84
10 134 @.@75 1.03 a8
11 134 @.a75 1.03 0
12 132 @.070 3.96 4
AVG VALUES 134 @.975 78
TOTAL GAS WITHDRAWN,scf = 51.92
DRY AIR WITHDRAWN,scf = 51.16
WATER VAPOR WITHDRAWN,scf = @.75
PERCENT WATER VAPOR = 1.45
ACTUAL WET FLOW RATE, acfm = 2,995.78
STANDARD DRY FLOW RATE, scfm = 2,551.78
PARTICULATE CONCENTRATION, grains/dscf = 2.001
PARTICULATE EMISSION RATE, 1lb/hr = 2.03
LR PARTICULATE PER 100@ LB GAS @.e0z

PERCENT OF ISOKINETIC SAMPLING = 97.74

79.30

6-8-90

GAS
VELOCITY
fps

16.12
15.59
15.59
15. 62
16.77
16.77
16.77
16.19
16.73
16.75
16.75
16.15

16.32



MILLER COMPRESSING New Coreco Paghouse Test 2 TABLE
BAROMETRIC PRESSURE, in Hg = 29.100
TIP DIAMETER, in .4380
STACK AREA, sq ft = 3.060
SAMPLING TIME PER POINT, min = 5.00
NUMBER OF POINTS = 12
STACK PRESSURE, in Hg = 29.101
GAS METER VOLUME, acf = 49.52
WATER COLLECTED, ml = 16.0
PARTICULATE COLLECTED, grams = @.2a38
PERCENT CONDENSIBLE, %Z = &3.2
WET MOLECULAR WT = 28.82
coz = 0.00 02 = 20.70 co = f.00 N2 =
SAMPL ING STACK PITOT ORIFICE GAS METER
POINT TEMP DEL P METER QUTLET T
deg F inches inches deg F
1 132 2.@75 1.03 98
2 132 @.@75 1.03 100
3 132 @.275 1.03 100
4 133 0.070 2.96 100
5 134 2.075 1.03 100
[} 134 @.075 1.03 1@2
7 134 @.875 1.03 104
8 148 @.070 @.96 106
9 154 2.070 B.74 112
10 154 @. 065 @.88 112
11 152 @.055 @.88 114
12 150 B.065 @.88 116
AVG VALUES 141 @.975 125
TOTAL GAS WITHDRAWN,scf = 50.59
DRY AIR WITHDRAWN,scf = 49,84
WATER VAPOR WITHDRAWN,scf = @.75
PERCENT WATER VAPOR = 1.49
ACTUAL WET FLOW RATE, acfm = 3,011.85
STANDARD DRY FLOW RATE, scfm = 24536.37
PARTICULATE CONCENTRATION, grains/dscf = 2. 001
PARTICULATE EMISSION RATE, lb/hr = 2.23
LB PARTICULATE PER 10@@ LP GAS = 2.00z
PERCENT OF ISOKINETIC SAMPLING = 95.79

2-9

79.30@

6&-8-90

GAS
VELOCITY
fps

16.72
16.72
16.72
16.17
16.75
16.75
16.75
16.37
16.45
15.85
15.82
15.80

16.40



MILLER COMPRESSING New Coreco Raghouse Test 3 TABRLE
BAROMETRIC PRESSURE, in Hg = 29.100
TIP DIAMETER, in .4380
STACK AREA, sq ft = 3.060
SAMPL.ING TIME PER POINT, min = 5.00
NUMBER OF POINTS = 12
STACK PRESSURE, in Hg = 29.101
GAS METER VOLUME, acf = 48.88
WATER COLLECTED, ml = 16.0
PARTICULATE COLLECTED, grams = @.02035
PERCENT CONDENSIBLE, % = &5.7
WET MOLECULAR WT = 28.82
coz = 2.00 02 = 20.70 co = 2.00 N2 =
SAMPL ING STACK PITOT ORIFICE GAS METER
POINT TEMP DEL P METER OQUTLET T
deg F inches inches deg F
1 154 2.0270 B.946 112
2 152 B.065 ©.88 114
3 152 A.065 2.88 114
4 152 @. 065 2.88 116
5 152 B.875 1.03 118
6 152 B.0875 1.03 118
7 150 2.@75 1.03 120
8 154 @2.27a 2.96 122
9 154 @.0875 1.03 122
10 154 @.@875 1.83 122
11 152 @2.075 1.3 124
12 148 @.a75 1.@3 126
AVG VALUES 152 A.981 119
TOTAL GAS WITHDRAWN,scf = 50.03
DRY AIR WITHDRAWN,scf = 49,27
WATER VAPOR WITHDRAWN,scf = @.75
PERCENT WATER VAPOR = 1.51
ACTUAL WET FLOW RATE, acfm = 3,049.92
STANDARD DRY FLOW RATE, scfm = 2,520.10
PARTICULATE CONCENTRATION, grains/dscf = 0.001
PARTICULATE EMISSION RATE, 1b/hr = 2.0:2
LE PARTICULATE PER 1000 LB GAS = 2.0z
PERCENT OF ISOKINETIC SAMPLING = ?5.31

2-10

79.30

6—-8-90

GAS
VELOCITY
fps

16.45
15.83
15.83
15.83
17.00
17.0@
16.97
16.45
17.23
17.03
17.00
16.94

16.61



MILLER COMPRESSING Coreco Afterburner

BAROMETRIC PRESSURE, in Hg = 29.100
TIP DIAMETER, in .3750
STACK AREA, sq ft = 7.070
SAMPLING TIME PER POINT, min- = Z.50
NUMBER OF POINTS = 24
STACK PRESSURE, in Hg = 29.085
GAS METER VOLUME, acf = 54.85
WATER COLLECTED, ml = 35.@
PARTICULATE COLLECTED, grams = B.2192
PERCENT CONDENSIBLE, % = 14,4
WET MOLECULAR WT = 28.71
coz = 1.00 0z = 18.00 co = 2.00 N2 =
SAMPL ING STACK PITOT ORIFICE GAS METER
POINT TEMP DEL P METER QUTLET T
deg F inches inches deg F
1 75@ @.500 4,75 b9
2 740 0. 4460 4.40 70
3 720 2.380 3.45 70
4 700 0.320 3.15 70
35 640 @.260 2.50 71
b 570 2.2:00 1.95 72
7 550 2.150 1.50 73
8 540 ?.190 1.85 75
9 570 @.250 2.40 77
10 - 590 B.210 2.@5 78
11 570 Q.240@ 2.35 80
e 59@ B.140 1.40 81
13 540 @.320 3.10 B4
14 530 0.320 3.10 87
15 530 @.340 3.30 88
16 530 @.270 2.80 70
17 500 2.300 2.90 20
18 : 520 B.240 2.35 2
19 ’ 700 '0.160 1.60 P4
20 740 @.180 1.75 96
21 750 @.240 2.35 97
22 720 2.3:20 3.10 98
23 700 @.390 3.75 99
24 700 a.350 3.40 100
AVG VALUES 625 2,727 83
TOTAL GAS WITHDRAWN,scf = 55,39
DRY AIR WITHDRAUWN;scf = 53.75
WATER VAPOR WITHDRAWN,scf = 1.65
PERCENT WATER VAPOR = 2.97
ACTUAL WET FLOW RATE, acfm = 18,412.38
STANDARD DRY FLOW RATE, scfm = 8, 447.87
PARTICULATE CONCENTRATION, grains/dscf = B.063
PARTICULATE EMISSION RATE, 1lb/hr = 4.51
LEP PARTICULATE PER 1000 LR GAS = B.116
= ?7.76

PERCENT OF ISOKINETIC SAMPLING

Test 1 TARLE

2-11

81.00

&—-8-90

GAS
VELQCITY
fps

61.85
52.08
53.25
48.45
42.52
36.09
39.95
34,66
4@.35
37.34
39.92
30.49
44.98
44.76
46.13
42.61
42.67
38.56
34.26
36.96
42.85
48.86
53.48
50.67

43. 40



MILLER COMPRESSING Coreco Afterburner Test 2 TAPRLE 2-12 6H-8-90

BAROMETRIC PRESSURE, in Hg = 29.100
TIP DIAMETER, in .3750
STACK AREA, sq ft = 7.070
SAMPLING TIME PER POINT, min = 2.50
NUMBER OF POINTS = 24
STACK PRESSURE, in Hg = 29.085
GAS METER VOLUME, acf = 52.47
WATER COLLECTED, ml = 43.0
PARTICULATE COLLECTED, grams = 2.2060
PERCENT CONDENSIBLE, % = 5.7
WET MOLECULAR WT = 28B.62
coz = 1.00 02 = 18.09 coO = 0.00 NZ = 81.00
SAMPL. ING STACK PITOT ORIFICE GAS METER GAS
POINT TEMP DEL P METER OQUTLET T VELOCITY
deg F inches inches deg F fps
1 780 B.540 5.00 101 65,17
2 . 760 @. 480 4.45 102 60.94
3 730 2.392 3.70 1@2 54.25
4 720 2.37@ 3.45 183 52.62
5 700 @.300 2.75 103 46,98
) 640 @.230 2.15 103 40.06
7 560 @.1460 1.50 124 32.17
8 560 2.180 1.70 105 34,12
9 600 . 230 2.15 106 39.32
10 600 A.270 2.50 1@7 42.61
11 590 B.240 2.25 108 392.98
1z 590 @.180 1.70 109 34,62
13 550 2.z280 2.60 110 42,35
14 558 2.310 2.90 110 44,56
15 550 @.320 3.00 110 45,28
14 540 @.z290 2.780 11@ 42.89
17 540 @.:280 2.60 111 42,14
18 560 .22 2.805 111 37.73
i9 700 2.190 1.80 113 37.39
20 740 @.170 1.65 114 35.97
21 740 2.220 2.05 115 4.9
22 760 @.272 2.50 116 45.71
23 760 2. 400 3.7 117 55.63
24 740 @.360 3.40 h 118 52.34
AVG VALUES 648 2.677 109 44,41
TOTAL GAS WITHDRAWN,scf = 53.59
DRY AIR WITHDRAWN,scf = 51.36
WATER VYAPOR WITHDRAWN,scf = 2.02
PERCENT WATER VAPOR = 3.78 .
ACTUAL- WET FLOW RATE, acfm = 18,837.43
STANDARD DRY FLOW RATE, scfm = 8,393.93
PARTICULATE CONCENTRATION, grains/dscf = Q. 062
PARTICULATE EMISSION RATE, 1lb/hr = 4,31
LR -PARTICULATE PER 1002 LEP GAS = B.111
PERCENT OF ISOKINETIC SAMPLING = P4 .39

L R R e



MILLER COMPRESSING Coreco Afterburner

BAROMETRIC PRESSURE, in Hg = 29,100
TIP DIAMETER, in .3750
STACK AREA, sq ft = 7.070
SAMPLING TIME PER POINT, min = 2.50
NUMBER OF POINTS = 24
STACK PRESSURE, in Hg = 29.084
GAS METER VOLUME, acf = 51.87
WATER COLLECTED, ml = 49.0
PARTICULATE COLLECTED, grams = D.2214
PERCENT CONDENSIBLE, X = 3.6
WET MOLECULAR WT = 28.56
coz = 1.00 02 = 18.00 CO = 2.00 N2
SAMPL ING STACK PITOT ORIFICE GAS METER
POINT TEMP DEL P METER QUTLET T
deq F inches inches deg F
1 740 0.5:20 4.80 116
2 740 2.470 4.35 116
3 730 2.400 3.702 117
4 710 @. 3302 3.10 117
5 700 9.290 2.70 117
b6 630 2.220 2.00 117
7 530 2.180 1.70 117
8 580 3.190 1.80 118
9 610 0.210 1.95 118
1@ 57@ D.240 2.25 119
i1 610 . 250 2.35 119
12 560 2.230 2.15 119
13 540 @.:27@ 2.50 120
14 55@ 2.300 2.8@ 120
15 540 @2.312 2.90 120
16 540 . @.270 Z2.50 120
17 540 « 250 2.35 120
ig 560 @.z22a 2.00 121
19 670 R.160 1.5@ 121
el 720 Q.22 2.00 122
21 740 Q.260 2.40 123
22 760 @.3:20 .00 123
23 740 0.410@ 3.85 124
24 680 2.37@ 3.50 124
AVG VALUES 637 2.673 120
TOTAL GAS WITHDRAWN,scf = 53.35
DRY AIR WITHDRAWN,scf = 51.04
WATER VAPOR WITHDRAWN,scf = 2. 31
PERCENT WATER VAPOR = 4,32
ACTUAL WET FLOW RATE, acfm = 18,812.75
STANDARD DRY FLOW RATE, scfm = 8,420.58
PARTICULATE CONCENTRATION, grains/dscf = 0.267

PARTICULATE EMISSION RATE, 1lb/hr
LE PARTICULATE PER 1000 LB GAS
PERCENT OF ISOKINETIC SAMPLING

= 4,47
2.120
93.14

Test 3 TABRLE

2-13

81.00

6-8-90

GAS
VELOCITY
fps

62.98
59.87
55.00
49.54
4b.24
39.04
33.65
35.44
37.79
39. 64
41.23
38. 62
41.43
43.688
44,39
41.43
39.86
37.77
33.90
4. 62
44,53
49.81
55.92
51.78

44.35
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Table 2-15

MILLER COMPRESSING 6000 SHREDDER TEST 2 JUNE 6, 1990

& MIN 6 MIN
SEC @ 15 3@ 45 op SEC @ 15 3@ 45 opP
MIN MIN

@ 2 5 5 1@ 30 5 5 18 1@
1 13 10 5 1@ 31 5 @ @ 2
2 @ @ 5 @ 32 2 5 5 1@
3 a 5 1@ 5 33 @ 2 5 5
4 @ ') 5 10 34 5 ") 5 ]

5 5 5 2 10 5.0 35 @ ] 5 5 3.5
. 5 10 5 5 36 5 5 5 11
7 2 @ ] i) 37 5 5 5 )
8 5 186 1@ 5 38 @ 2 a 2
9 5 o] 5 5 a9 5 "] 5 1@
10 5 5 ) a 40 1@ 5 3 ("

11 5 5 @ a 4.0 41 5 5 "4 @ 3.8
12 @ 5 5 5 42 5 1@ 5 2
13 10 5 5 5 43 5 5 5 5
14 10 5 5 5 44 5 5 5 1@
15 "] 5 5 5 45 5 "] ] ]
16 180 10 10 5 46 o 5 @ Vi

17 5 ) ) 5 5.2 47 e 10 5 5 4.0
18 @ 5 1@ 5 48 5 1@ 5 5
19 5 5 5 @ 49 10 5 10 e
ped @2 ) 5 5 50 5 5 @ Q
21 ) 5 5 5 31 ] 5 10 i}
22 5 5 10 @ 52 @ 5 5 3

2 ] 5 10 5 4.2 53 5 5 a 2 4.4
24 5 5 5 5 54 @ @ 5 2
2 @ 5 2 10 55 5 1@ 5 10
26 5 5 5 5 56 2 @ o ]
27 5 @2 @ 5 57 5 5 2 5
28 10 1@ 15 1@ 58 5 5 5 o

2 5 1@ o @ 5.4 59 @ 5 5 5 3.3

MAXIMUM SIX MINUTE AVERAGE OQPACITY 5.4



Table 2-16

MILLER COMPRESSING 6000 SHREDDER TEST 3 JUNE &, 1990

6 MIN 6 MIN
SEC @ 15 38 45 oP SEC @ 15 3@ 45 ap
MIN MIN
@ 2 2 4 a 30 ] " @ a
1 2 a 2 ] 31 2 @ 2 @
2 2 e @ a 32 2 @2 a s}
3 a 2 . 2 33 5 2 a o
4 o ) i) 2 34 @ a 5 @2
5 '} 5 2 a . 2 35 1@ 5 5 5 1.5
- 2 %] ] 2 36 5 1@ 15 15
7 @ @ a 2 37 1@ 5 5 5
a8 2 @ ] 2 38 5 @ ' a
9 2 5 5 @ 39 5 @ 2 5
1@ 18 15 1@ ] 40 18 5 5 5
11 5 2 5 1@ 2.9 41 5 10 5 5 5.6
2 10 5 5 5 42 18 10 5 10
13 5 5 5 5 43 5 10 3 5
14 @ 5 5 5 44 2 5 15 15
15 5 @ 2 2 45 10 5 5 2
16. 5 5 5 1@ 46 5 5 1@ 15
17 5 5 5 5 4.6 47 1@ 1@ 5 5 75
18 5 5 5 @ 48 5 @ " @
19 @ @ @2 2 49 @ @ 2 i@
20 @ 5 2 5 50 1@ @ 5 5
21 5 5 1@ 5 51 @ @ @ )
22 10 5 5 5 52 a @ @ 5
23 5 5 5 1@ 4.2 53 5 5 5 1@ 2.7
2 126 15 10 1@ 54 10 5 i) 5
25 1@ 5 10 10 55 @ 5 10 10
26 15 1@ 5 10 56 5 | 5 1@
27 5 5 5 1@ 57 5 5 5 @
28 1@ 5 5 1@ 58 10 5 5 1@
2 5 108 5 a2 8.1 59 @ 5 15 1@ 6.0

MAXIMUM SIX MINUTE AVERAGE OPACITY 8.1



MILLER COMPRESSING CORECO AFTERBURNER TEST 1

SEC
MIN

YD/ NTUSWUND—~E

@

- [ - [ o
suuUuuUuuUuuUuseessUUWL

—t

[y
guugduuuunuguuuag

[y

6 MIN
15 30 45 OP
10 5 1@
i 1@ 5
10 5 5
15 5 10
5 5 5
i@ 5 15 8.3
5 5 5
i6 10 5
5 5 5
15 10 5
5 5 1@
18 10 5 7.9
5 18 10
5 5 3
5 18 15
5 5 10
10 18 10
5 5 1@ 7.3
5 1@ 15
5 5 1@
5 18 1@
12 1@ 1@
5 1@ 5
10 5 10 8.1
5 15 1@
5 5 5
12 15 1@
5 5 5
5 15 10
5 5 5 7.3

MAXIMUM SIX MINUTE AVERAGE OPACITY

Table 2-17

JUNE 8,

199@



MILLER COMPRESSING

SEC
MIN

NoNoOUDPLUNN~E

29

@2

-

-
mumunuuugugguuesuguUueguUuUuuguUuuaguUugUuLULIg W,

15

10
5
10
5
5
10
5
10
5
12
5
10
5
5
5
10
10
5
1@

[y
S

)

-

suUuuLuuUuguUuAaWL

38 45
5 5
5 5

10 10
5 5
5 5
5 5
5 5

15 5

10 5
5 1@
5 )

12 5

1@ 15
5 5
10 5

15 1@
10 5
10 1@
5 5
102 5
5 1@
10 5
15 10
5 5
16 10
5 10
16 10
5 3
5 5
5 10

MAX IMUM

CORECO AFTERBURNER TEST 2

& MIN
OP

6.5

51X MINUTE AVERAGE OPACITY

Table 2-18

JUNE 8,

1990



MILLER COMPRESSING

SEC
MIN

ODNOCUDUN-E

2

15

10
1@
15

5
12
10

5
10

5
10
10
10
10
15
12

5
10
10
1@
12
1@
10
10
1@

5

12 .

5
10
1@
10

30

10
10

5
1@
15
1@
1@
10
15
15
10
10

5
10
10

5
15
10

45

1@

5
10

5

5
15

5
10
1@
15
15
10
1@

35
1@
1@
20
15
10
15
15
10
10
10

5

5
15
1@
10

5

Table 2-19

CORECO AFTERBURNER TEST 3 JUNE 8,

6 MIN
op

10.4

10.8

8.8

MAXIMUM SIX MINUTE AVERAGE OPACITY

1990

10.8



3.8 METHOD OF TESTING

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 EPA Method S
or 17 (48 CFR, Part 686, Appendix A).

The Method 5 sampling train consisted of a stainless steel probe
tip, a_heated stainless steel lined probe (quartz lined in the case
of the United Furnace), heated glass cyclone and flask, and a heated
filter holder with a tared filter. The Method 17 sampling train
consisted of a stainless steel probe tip, a fiberglass thimble
mounted in a thimble holder (at stack temperature), a probe, and
connective tubing.

For both sampling trains, a series of four impingers followed in an
ice bath. The first was a modified Greenburg-Smith impinger with
1080 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 vacuum pump, calibrated dry gas meter, and a
calibrated orifice. Schematic drawings of the sampling trains are
"included as Figures 3-1 and 3-2. .

The témperatures 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 stack testing experience. 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
collection velocity was matched to the stack gas velocity by
adjusting the flow as indicated by the calibrated orifice.
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3.0 (continued)

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 impingers were rinsed with acetone, the
rinsings were placed in tared beakers, and the acetone was

evaporated off. The impinger solutions were first subjected to an
Sfﬁiiffifﬂ_With freon in a similar manner to oil and grease
extractions in water. The freon was then evaporated off and an

_extrach -t
aliquot of the remaining water was also evaporated.

The sum of the three remaining residues from above was considered
the "back-half" or “condensible” particulate matter. This procedure
was published by the Wisconsin DNR in the AIR MANAGEMENT OPERATIONS
HANDBOOK as "The Proposed Method for Condensible Particulate.”

The probe tip and probe were washed with acetone (only the probe

tip was washed for the method 17 samples), placed in a .ared beaker,
and evaporated at room temperature. The filter and beaker were

then desiccated to the tared humidity conditions and weighed. The
combined weight of the filter catch and the washing residue was used
for the determination of "filterable" particulates. The filterable
particulate data was then combined with the condensible particulate
data to calculate total particulate concentrations in the exhaust
gas streams.

Analysis of sampling solutions (distilled water, acetone, and freon)
was performed to obtain blank values for use in the calculations.
All test results were then blank corrected.

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

3.1 Calibration Data

The probe tips, pitot tube, dry gas meters, and orifices were
calibrated prior to the particulate and particle sizing testing

Probe tip diameters d = ©.185, 8.367, 8.375, 8.438 inches
Pitot tube coeff. Cp = 0.85
Orifice coeff. Box 1 - dH@ = 1.726

Box 2 - dH@ = 1.828



3.1 Calibration Data (continued)

The dry gas meters in the control boxes were temperature
compensating meters. The correction factors for the dry gas meters

are best represented by the following equations:

@.999 + ((Td - 70) x .ee012)
8.718 + ((Td - 70) x .000812)

Box 1 Gama
Box 2 Gama

where: Td = Dry Gas Meter Temperature

The most recent calibrations were performed April 19 (Box 1) and
June 1 (Box 2), 19989.



4.9 DISCUSSION AND COMMENTS

All of the results were well below two of the three permit limita-
tions, but the United Furnace and Coreco particulate emissions were
above the Wisconsin Statute derived "pound per hour" limitations.
This latter limitation was the most restrictive of the three limits.

Based upon opacity observations (see Section 2.4), it was somewhat
surprising that any of the permit limitations for the United Furnace
would be exceeded. However, the Wisconsin Statute pased limit for
the operation was relatively low. For example, if particulate
emissions were to be lower than the limitation, particulate
concentrations within the exhaust gas would be lower than the QOSHA
limit for employee exposure to nuisance particulates.

Realizing that the Wisconsin Statute derived limitations were based
upon dispersion modeling, it may be possible to demonstrate
compliance with federal air quality standards using the test
results. Now that the operations have peen tested and the emission
rates have been determined, dispersion modeling could be run again
to determine ambient air impact. If it can be shown that emissions
would not cause exceedance of the air quality levels, request for
permit modification may be appropriate.
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PRODUCTION RECORDS
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APPENDIX B

FIELD & LABORATORY DATA.SHEETS



i EEPR WV I =B 4
A 1
CRLLTl~
/ \\\\
. . BLET
2/ ho/ Fes oL’ ear L
< g7 292 *IL o { Sl T o-( 2h {5
8 e XY 782 hE ’ Ltz | b
gg ;a7 G bl 2077 ST e |¢
& XL R [ . <7 g1 0- T |2
3 E 96 () X’ St 2¢ P
e b zb 2L oL @l St St-19
- 1C 2 (<N S ¥ ) ZiE To-1 o 15
0@ z — o2 L bb 0% S/1° sSi S p
g h - L& I'56 L7 oLl I3 E
Al h — 1 PE | LS L7 7Ll 5 | ¢
Tl k - ZB ARG Lo Zer| 5L |oro- okl
sd) 2606 . 4 4. 4 (\"uy) 20 ("ey) o) (wa)  |O3NISIA TYNLDY Cdv,Y) ¢d\) 3. ¢ o™ v (Q) YIAWNN
ALID0T3A by v Y39Nidws 1SV | JunivHdwill 131100 T 13N INNT0A o'W avau Junivyadwal JuNSS3dd anl 1NI0d
WOy | ¥0 ¥3SNIANOD | X0 31dWYS 374WYS SY9 o) AL0T3A YOVLS Srovis. | oniiens | asuanvaL
dwid o 40 ¥3ILIN SYD A¥G 1V ¥3L3w
38NLVEIANIL 3UNLVE3JWIL 3TWYS SV mw%u.ww
WUNFUIAA0
UNSSINd
Ewhﬁn% w“ ) ONILLIS XO8 ¥3LVIH = "ON XO0R ¥343W NOILI3S 508D
08 ONILLIS ¥ILYIH 30084 = -ON X08 T1dWVS
wh.uwmoﬁ Nwo A R “¥3LINVIQ NIVLS A "ON NNY T
Y2 22 20 I|INN|| w YILINVIO ITZZON |W$|&|.\“ﬂmll§l ‘ON YOV1S :
= 4
2p S o A:mMm 1YSHO UMDY 39044 Nﬁl\q ¥OLV¥3d0 .l.u -
e 31VY 1HOI3A $S3D0Y 57 % ‘JUNLSION GINASSY 4 NOILY20 .
WIN4D TG IunsIN Ji¥13n08ve (78 \.w \ 5 aiva
Wewaaw  —gyf 3UNLVAINIL LKIRwY 700 204 1NV V1S 40 JUVHIHIS .
viva al3id 21vINoliLuvd -d10) Suuseutdugy
pAT e

reyuauauoliaud



LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

JoB NaME _ Milly 14,_\.#&7
JOB NO.
RUN NO. [ STACK Zi%- Zaa'L
SAMPLE BOX 2 FILTER ___ 7 -832
BEAKERS: FH Ace _2|  BH Trichl _"] = BH Ace _22,_
WATER COLLECTED
Impinger No. Final Wt. - g Initial Wt. - g
! 100 : [00 |
v 10O [00
3 / o
Qe Let k) | 608
WATER TOTAL
PARTICULATE COLLECTED -
Blank Final Wt. Tare Wt.
Filter 1. 3869 12957
FH wash 0.000 91.2817 973757
| FILTERABLE TOTAL
Extract () p0eS . 6L7.5256 01523
Acetone Q.QOO('Q 23.3106 i 3.,3021
Water _Q_QO_O_L (0913873 [09./360

CONDENSIBLE TOTAL

PARTICULATE TOTAL

DATE OF TEST _ 6-b-170

TEST ENGINEER I

WASH BOTTLE __

BH Hz0 _2§

Collected - g
o

o
/

|O

|

Collected - g
O.o0912

0.0052

00969

0.0020

0.0009
. 0007

PR, SR S

0. 003\
0.099%5
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LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

CONDENSIBLE TOTAL

PARTICULATE TOTAL

JoB NAME __AMyfler (M,Ms siaaa DATE OF TEST __ 6-6-190
JOB NO. TEST ENGINEER 31
RUN NO. \ stack _ Sheedds C«;c/o&
sawPLE Box __J} FILTER __ (926 WASH BOTTLE
BEAKERS: FH Ace __Z  BH Trichl _Z~  BH Ace 4 BH Hy0 _Z2_
WATER COLLECTED
Impinger No. Final Wt. - & Initial Wt. - g Collected - g
| [0 : \go 8
p2 (13 loo ‘3
3 3 0 >
61t _(>EL £SO cdo lO
WATER TOTAL éj
PARTICULATE CQLLECTED
Elank Final Wt. Tare Wt. Collected - g
Filter 0.80S(. 0.8042 p-0014
FH Wash 0.0000 98.2.504 _99.2386 o.oll L
FILTERABLE TOTAL 0. 9l 2o
Extract ©.0005 720.307] “10.2.985 n.ott\
Acetone O .000k _95.3139 9s.3882 _0.00S]|
Water 0-0002 10935722 109.3534 _0- _Q_O__e___l__

0. oz43
0,03 (L1

e
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SMOKE FORM

Form 4500-29 Rev. 685
- . Date R o [ 16 [ 5o [ [SECT o [ 10 [ 30 [ @]
" Yl Cavtessie |- 39 OIS TS0 Sl
'ﬁ%u:% - ‘ FID Number 1//SIQ|S [ Olm [ORIE+
DA - = !
C Suw, Zip Code OT‘C:'rt—ilci"c\-)ﬁon Date : %g zgg ? :: % i, ’%.:
T ~ ' [Q[] SIQ
e it PN L LI i
H bt of Discharge Above Ground Steam Plume? Yo (WD P 6 ?" S
. 2t —— A QOO SIS LS o
T+ of Observation 1045 11 £Y 8 é 170 'SO g:{ 38 __Og_ TQ_’I
o v - — 1= 9 S | 39 ;
T S N S R 1T 43 s
. - | 1S 11 S O la |9
Yirection from Discharge ——t— 12| 0 1 & S P [} %_ '
Hﬂdmm Point SsPe ™ 13 [1) g ? 43 S _3-
_ in Relation to Discharge T 14 [O%__S S [ulS g_i 19
FEEmr., (D 1 o LOBISIELIT®Iag
o Ko/ NSNS e S 16| JOQUIOO 6|0 1S Q
P*-na Background Description Tt gV, 11| SO0 [S 1w 10 |
¥ ither Conditions S -5¥ -~ 18 S if 48 /Q '
Wind Direction . 19 4 _8 9]
Nind Spesd ~ B e 20/UVNS 50 | <7 !
_ =) — 0| OS5 g 51 _@_3
Ambient Tempersture -1 22 { S 10 52 g i
, - " MEVINEe | 2/0 15| 53| S Q10!
e R e S 41 31 1 RS
i u,\uo e S Ao :f; %:%T ISDA:; 2 __’83_.,0_1
i ' 27 O[OS [ < 0 ’
28!?IOL§785855 |
20 01 S 9 O|S SIS
Summary of Average Opacity
{From Computer Program)
Set Tiroe Opacity ___
Number Start — End Sum Average |
§ it« \Nj 'J;J n Name of Observer (P\ int) ’
sature 2 prin !
S Il N |
s« , Di tion. :
[’sT,éaébejF _

Allowabls Bource Opacity



LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

108 naE Mille  Comprgiva DATE OF TEST _ 6-6-7°
]

JOB NO. 4 TEST ENGINEER __LTH

RUN NO. 7 STACK ﬁcﬂz (*;ilm

SAMPLE BOX [ FILTER 1229 WASH BOTTLE _ -—

BEAKERS: FH Ace 13 BH Trichl _[0 BH Ace 'l—j BH H,0 _30©

WATER COLLECTED

Impinger No. Final Wt. - g Initial Wt. - £ Collected - g
| W - (20 2(
1 0% 100 3
> 3 0 3

_sic GEC @3S __brr i3

WATER TOTAL '_‘i 0

PARTICULATE COLLECTED

Elank Final Wt. Tare Wt. Collected - g
Filter 0-7963 _0.7M09 0.005%
FH Wash 0.0006 94.354S q4.3457 0.008%
FILTERABLE TOTAL 0.0137

Extract _0-©00S (1-48172 _L1.988a  0-0161
Acetone 0-0000 2‘7-05 27 . Ohb 0. 6095

Water 0.000Z. /05. 603D /05.6019 _0.0000___
CONDENSIBLE TOTAL 0. o‘blﬂ;
PARTICULATE TOTAL Q.04 65

e ]
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LABORATORY DATA SHEET
PARTICUIATE & WATER COLLECTED

JoB NaME __ y i ller g.m*g ;,s._‘»ﬁ DATE OF TEST é-é-?o

T

i} —

o L el

SAMPLE BOX H FILTER _[229 WASH BOTTLE _
BEAKERS: FH Ace _ 5 BH Trichl _[Z BH Ace /& BH Hp0 _4&

WATER COLLECTED

Inpinger No. Final Wt. - g Initial Wt. - g Collected - g
{ (3z o loo | 32
z {09 oA ?
3 l o l
s(L GEL b3 : LSZ \)

WATER TOTAL 55

PARTICULATE COLLECTED

Llank Fipal Wt. Pare Wt.  Collected - g
Filter 0.71972 0-71072 0.0005
FH Wash _0.0000 9%.440% 94260 0 .0039
‘ FILTERABLE TOTAL 0. 0f 04

Extract ©-000% _ B (438 8 LslE Q.o\l5

Acetone _0.00%G %.0807 Y% 0154 n.o04]

Water 0,8 002 107.9239 (07.9237 _0.0000 _
CONDENSIBLE TOTAL _0, D17,

~N a M /‘.(I)




LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

JoB NAME ___y i ller Compre 551 ng DATE OF TEST __b-b-To
JOB NO. TEST ENGINEER (3JIH

RUN NO. 2 STACK Sheeddar

SAMPLE BOX H FILTER _[229 WASH BOTTLE —

BEAKERS: FH Ace _ 5. BH Trichl _JZ BH Ace _/&  BH Hy0 _4&

WATER COLLECTED

Impinger No. Final Wt. - g Initial Wt. - g Collected - g
l (3z N oo 32
z [o1 ~ loa ?
3 ! ) (
s(L GEL b3 - LSZ 1]

WATER TOTAL 55

PARTICUIATE COLLECTED

lank Final wt. Tare Wt.  Collected - g
Filter 0.1972 0-71907 0.0065
FH wash _0.0000  96.9405 94360 0 .0031
FILTERABLE TOTAL 0. 0l 04

Extract _©-0005 . (8. G388 L8 LslE O .o\5
Acetone _0.00% %.0807 Te 015 Y n.oo4l

Water 0,0002 107.-9239 (07.9237 _0.0000
CONDENSIBLE TOTAL 0, 0167
PARTICULATE TOTAL 0, 07 (0("

—————————————————
e ————
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SMOKE FORM

Form 450020 Rev. 6-85
Ne +of Company Date - 0 | 16 | 30 | « [SECT o [ 15 [ 20 | &
.M!Lu;( G)MMGCJnL. _ LQ“,'% 0101919 | O[Ol Q7__Q_
Locatice - ] F‘D\Yuﬂb‘f ;\) 1[0 b 0 31 0 Q Q O
NITED FULNple 2 Q! ol ole|ey[
Cit, . Scate. Zip Code OBT'Com'ﬁaﬁonDau : Ao} 9,00 QQ 3
My Gl by et _4-17 -9 & 3 3 8—
il i v o e
5' e Tt £V anet 5 QQ) QO 6 35 § Q) 8 !
Height of Discharge Above Ground Yes 6 Ql O 36
o ™Y FT — Attached D.u:u!';n;l " 9 YIS 8_ ' —%T
SN = TR e
Obeerver Locatios "3070. > —4 p C J*
to Dischar 10 Ol 10 Q (
istance (d '
E-s nlQ 1QIQqglalV QLA
Direction trom Discharge < 2 D] 0[O [« Rl O QE
of Observation Point - 0 ST 43 @) 8 Og
+ Kelation to Discharge “iD lolaip v Q_.Q___z
Description Qugprt - BIOIOIO0IQNISsIOINNY N N
(o, Loveth, ot g) 16] D1 Ol Ql 46 § QlQ gj
Pl 10 Background Description 3;} - 17191 Q1A I [aQ D] O "
Weather Conditions S il IfRNEPERIN _8-_%'
Wiad Direction . 1w QI Ql Q[ % % )
Vind Speed ~5 e 202/ 00010 |80 ) ay
- =S IOTOTR g TOT O
Ambieat Temperature 1 - 22 QIO |9 [s2]g %_%__8_1
SI__Conditions (clar, overcast, | LLE — 2 O/OQ[g |8lg |
R - LA - 2 QIQ[Q ][OOI
Deecribe Point in Phume at Which Opecity was Determined 25 O Q s 8 ol
_ ~ V9 Mo STRem 2598*6()“ «YISEN
Romarks 2,0 Q/QIQ[e|Q[Q[QTQ
2, QOO 0[O alal o
2| OO0 0|0l O[QTOT o

Summary of Average Opacity
(From Computer Program)

Se

Time

Opacity

t
Number

Start — End

Sum

A

#




LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

JOB NaME _Muer Comens,'iﬂ

6~1- 90
MTH

DATE OF TEST

TEST ENGINEER

JOB NO.

RUN NO. |

SAMPLE BOX i FILTER
BEAKERS: FH Ace _ | BH Trichl

WATER COLLECTED

PARTICULATE TOTAL 0,01ls0o

STACK _l,_li ded & cARCZ

| 23|

————

WASH BOTTLE

s BH Ace _2F#/ BH Hy0 _27

Impinger No. Final Wt. - g Initial Wt. - g Collected - g
| 119 100 \9
1 {lo 100 0
3 4 Q Y
G GE( 5% LSo | 8
WATER TOTAL yl
PARTICULATE COLLECTED |
_ blank final Wt, Tare wWt. Collected - g
Filter . 1929 0.7819 0.0050
FH Wash _ ©.000G 6. 6200 96 6070 0-0174
FILTERABLE TOTAL .07
Extract 0.0005 71/.7300 711295 0©-0000
Acetone _¢@ opols 47.69:7 976819 0.003%L
Water 0.x0Z 3s€3 9353z  __ _0-0044
CONDENSIBLE TOTAL 0.0070




—
\ T
\ .
1—< /
AN
N
AN
L X4 £°hS Al 89| aop 2 Ja
2l S %S bl 9% 2t 15
> 1| T9h S0'2 97" 90371 H 1bh
z1] 0% 25 I L : 1 LIRE
.N.A!L. 2°b of| [ 1N Gh Q) L9117
L [ 4 oh1 T oz 29 |1 g
ozl Lrlﬁ.mm 1 o9 o' O%% sSSP
k1 Feg [ oLt n....ildhw s |5
o/ 797 S/ TsT” L 9/ A sh |p
b/7 § 2t [so2]s50 9T 09X % g
A7 > SC7IS87 D ol% >5% |72
L% L7 2ol T|oCT m.. KAzl ‘QEb| T
+4) rven 4 4. (4o, (e ' (wA)  Ja3u1s30 WALDV]s 41 ) ¢ e tw) | vwte
ABoh3 - 30y | g™y Cgr M Cav) | 4-C0) (0°h *) ) | uagwnn
S uwuw.mmm_wm_u«w univa3dnal 739100 13w | o SeI0A ofHw LM |3eeiveadeaL | 3unssasd)  envs | assaave
™4 $Y9 40 ¥ILIN SVO A¥G LV ¥3Law
IWNLVYIIWIL JUNLVUISWIL FUINVS SV AN4N0
, WUNSISI0
, . TSI
” Muwn.u “TU% T ONILLIS XO08 ¥3LVIM 7 'ON X0W 4313w NOLLIJS $S0MD
RO A0y OS2 ONULIS ¥ILVIH 30084 "ON X08 3WWYS o
AL h " Y2LINVI0 XIVL = ~ 4 R
05 ) ] $ =3 ON N - |4_l
jlwo oY) ! WILINVIC ITZZON AL A ON WIS *
=72 200 2 " ‘HLONZ" F00Y ¥OLV¥340 l.i..*l
sIInsx gvswo 9 A ! MEW . _V .
-~ \Igl 21Va 149124 $S3D0N4 z 3 ‘JUnision gawnssy . 947 MouvoT .
¥01v4 D FUNSSI¥d JWLINOYVY yA \LJ' 3iva -
'l'd“Nld' "HY ¥I13W llnuNll INLVYILWIL LNFIEWY " 777 1NV AIVLS J0 DILYWIHOS .
bbb = p viva a13i4d 3LvINdlLouvd - "d10) Suuseurduy
| ‘ ‘ Q’o’én

jusnmIuanAugy



SMOKE FORM
Form 45600-29 Rev. 6-85

Company Date

[ 16 | 30 | & [SECI o 16 | %0 | &
T e-1-%
s B ol
| Ny e N0 —
C /. Site, Zip Code Obeerver Certification Date 219/ Q1 LID i3 _
Mo vt -1 7-99 sl O[O0 [ss
Discherge Locstion Con Dovie-(s‘)‘ ~ 4|Q 3‘) Q3¢
z!ﬂﬁ'\ AV 5| O O! QOfss
E ght of Discharge Above Ground Bteam Plume? Yoo A o) N
N Detac] 110 [O] Ol |
Tnitial Final ,
T w» of Observation Oﬁ)) 1 0= L1INONISHEKS! 38 i
Obeerver Location - 19 QF'Q Q 39 ;
Distance to Discharge ~ 3978 wlnlololg [ |
z niAalQiaglyla ‘
Direction from Discharge S¢ —
12 .
Height of Observation Point -59" - 8 8 8 g :: }
-2 - mi = e u| O Q Q ‘Q 4 .
' 1Coh.ln¢ch.m.) w gD 15 O Ol QI [
. g 16| Ol olal0le
P Backp oy SK¥y 17 Ol ol O p
i i T STQIO T
Wind Direction . NSRS O -
- 1D
Wind Speed = 20/Qloi0l V]
79 21 Q1 ol 0O 8 51
Ambient Tempersture 22 0 O O 52
g + Conditions (clear, overcast, Cenrt 210 1Y\ | Q) 53 v
% clouds, etc.) . 1| Al ala » :
Dmﬁo?mtu?hmntwmwwuw 25 6" o) - " ) r
F oarks: =10 Ptan e 2 % O%‘% 56 o
27 O Q[0 |7 ;
28| O] O/ QI Q|58 :‘
2] QOO Qise |
Summary of Average Opacity
(From Computer Program)
Set Time Opacity
Number Start — End Sum Average
oiObmc(Phulpnnu '
\I.SILUM




LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

JOB NAME __\A\lar (',m@u!s.',a DATE OF TEST __6~7-90

JOB NO. TEST ENGINEER ___ M.TH.
RUN No. ___ 2 stack _Uwled Tomace
SAMPLE BoX __ L. FILTER _ 12271 WASH BOTTLE __ ———

BEAKERS: FH Ace __ 3 BH Trichl __{ BH Ace __| BH Ho0 _Z8

WATER COLLECTED

Impinger No. Final Wt. - g Initial Wt. - g Collected - g
u 128 - loa 28
2 110 1eYa) 10
3 ( Z ] 2
_sle (et s ' b'% 1
WATER TOTAL 47

PARTICULATE COLLECTED

Blank final Wt. Tare Wt. Collected - &
Filter o.80/3 0-1994 n_.0039

FH Wash _0.0006 _to0z.efl  [0z.5%70 p-o\1 |
FILTERABLE TOTAL _0.Q012190

 Extract _0.0neS 69-0564 _£3:559 _0.0000

Acetone 0.0006 93.89s3 §3.8927 0. 0079
Water _0.000 10%./137% [02./3232 _D.0007

CONDENSIBLE TOTAL 0.0011
PARTICULATE TOTAL 0.0237
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SMOKE FORM

Form 4500-29 Rev. 6-85
P-ne of Company Date ji‘ﬁcl o | 16| s | e J5EC YIN EPPa
- M e - -7 _ q ° 0 *NK~, 30
Location "FID Number 1o o -O— o " |
AN YAZD ONITED ruvLNﬂ :
4 ?ﬁuh. Zip Code Observer Certification Date EE 2/ |0 |0 32 ]
MILWAVKEE 4-117-90 3|lo Ol 33
Discharge Locstion Control Device Jdolo oo s
- __ APTER BoeME R slolo |06 [
E ght of Discharge Above Ground Steam Plume? Yoo ° slo l0lo o |ss
~ go Attached Detached - oo Te s
Tnitial Final
T i of Observation TR “"Zﬂ'ﬂi 8/O |6 [0 0O |38
C ierver Location 9|16 (010 |0 |
Distasce to Discharge o A 100 [0 (O 40
1Hjo |00 4
Directiona from Discharge 5 E 12 o lo __Q P
H t of Obeervation Point 18 O 3
e AItaraE
f ;‘E‘....u..m.m _ IO [0 (0 |O |
BoE 16/ 010|868 [O |4
7vme Background Description “Osey 1O 0|00 [«
¥V ather Conditions €sc 8]0 (DO & [
Wind Direction . 9w O l0 L © |
Wind Speed | o 20/010 0 O |5
‘ 2110 |Q | Q| O s
Ambient Tempersturs qo 2|Q |1 O |O |2 |
s cﬂdnm,m ercast 210 Q| o |53
% clouds, etc) CLeAl ule (ol O
D.aih.?uznrum.zwqumw 560 |6 |6 |
+ | DA
T narks: |0 D |O |0 |66
2110 |6 |G 10 |
28/0 (O[O O |ss
22|10 1O [ © |6 |39 j
Summary of Average Opacity
(From Computer Program)
Time Opacity
—régr lel.l:)' Start — End Sum Av-'!'_‘
Pon 3 .
im X Name of Obsarver (Plaase print) {
-/- ‘# . O IN K f
Sketch of Obesrver, Duchun and Bun Location. t
|
x Reading Point in Plume

Allowabls Source Opacity



LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

JOB NAME p_/],\!g: ( mne,‘ Es.‘AQ\ DATE OF TEST b-"1-96

JOB NO. A TEST ENGINEER ___ M TH
RUN NO. 3 stack _Uniked Ernacl
SAMPLE BOX ___ 35 FILTER (23T WASH BOTTLE _—

BEAKERS: FH Ace __ 9 BH Trichl _{ BH Ace _/9 BH Hy0 _30

WATER COLLECTED

Impinger No. Final Wt. - g Initial Wt. - g Collected - g
1 ko - 100 Yo
7 JKe) Lo | O
3 ! Q )
Sic GEL X 635 | 3

WATER TOTAL 5 i

PARTICUIATE COLLECTED

Elank Final Wt. Tare wt. Collected - &
Filter 0.7907 0.1838 0. o049
FH Wash _A 006 9s. B1& 95.1652 O.02\1
FILTERABLE TOTAL 0. 0T bl

Extract 0.00045 68 Lol j o8- %oid 0 . 0000
Acetone _0 000k 9s.53/3 9. 5289 0.00\%

Water o000l 10S.40/3 [0S. 56007 _0.000S__
CONDENSIBLE TOTAL n.oo0L3

PARTICULATE TOTAL 0.0289
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LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

JoB Nasg _WMlles (,,Mg&ss,kﬂ DATE OF TEST _ - 8-

JOB NO. TEST ENGINEER L3 d
RUN No. ___)-3 sTack __Coreco Doalewed

SAMPLE BOX L/ FILTER 7- 383 81'/ §8< WASH BOTTLE
BEAKERS: FH Ace BH Trichl BH Ace BH H0

WATER COLLECTED

Impinger No. Final Wt. - g Initial Wt. - g
/ 125" - 100
A /05 [0
3 [ Q
UL GEL L8O b3

WATER TOTAL

PARTICUILATE COLLECTED

Collected - g
Zs

Collected - g

Llank Final Wt. Tare Wt.
Filter
FH Wash Q ////A Ckf 22
— °.>L FILTERABLE TOTAL

Extract 1-883
Acetone T- Bpd
Water - g8S

CONDENSIBLE TOTAL

PARTICULATE TOTAL

— e e e e . e e e
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SMOKE FORM

Form 45600-29 Rev. 6-85
Date 8 O | 1 30 | « [SEC o | 1 [ 30 | @
qu,(_,c& C,QM?LGSS’*“' b-3-9v o[ SO [S [/ |0
Location &:umbor o s oo 1= Ta
C.... Suate, Zip Code Observer Certification Date 2 S @ § S |az
Mo cee €179 2Q LSS O Las
T Zargs Location c..& QIS IS [ S [s4
S P § T‘:—)(lsoflﬂt“\ 8|1/01t0 ] S [71<] s
Hoight of Dischargs Above Ground Steam Plume? sl/fQ] €| K S |36
~ 0 Attached Detached 1/QIOTIO ] S [
- Tnitial Final SIS | S| S]as
T o of Observation O%90 O 8 Ib Ve =
- — :TKYO — 9 /;f / SU 39
Jistance to Discharge / 10 I} /% /% [g «:
Ay - 11 4
Direction from Discharge € S¢ 2lS 13170 7ot
Height of Observation Point y S o | = 2 181101 S K] es
_ & tion to Discharge e s 14 S g 10 If “
Phrada.h;nh.m.) v':}"?Om |14 - 15{ S S D [« ]
o Dw - 16] S 11Q01]10Q11Q [«
P me Background Description G- 17 S S ,O 417
Weather Conditions $-5Sw ] i 181/Q % 1Q (/S |48 -
Wind Direction ‘ 1| D[S [S |10l !
~ ~S -t = 2 TS IO I/ [ !
Muahons = — 2| ST/O[JQO [ .
Ambisnt Temparature Lo 22 S§ SO lg 52 ;
€ '+ Conditions o TNEL U T - 23|/S|/O|S 53
) 'sc.hud..o:c‘.w creast - #/ S| < {SS’ /2 54 :
Dnuib.PanthhmntWhnhOpdtymw 66 ) |
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29 S| Sse ;
S From Componart: Opacity
Set Time Opacity
Number Start — End Sum Aviug_
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LABORATORY DATA SHEET
PARTICUIATE & WATER COLLECTED

JOB NAME / wpreS5s DATE OF TEST ___6 —&~%o
JOB NO. | TEST ENGINEER ___ mr7+/
RUN NO. [ STACK __((areco
' SAMPLE BOX { FILTER __/230 WASH BOTTLE _~——
BEAKERS: FH Ace _Z  BH Trichl _ &  BH Ace _4  BH H,0 _Z0
WATER COLLECTED | |
Impinger No. Final Wt. - g Initial Wt. - g Collected - g
/ 92 - loo -
2 (2O Mo Xe) 20
3 1 o) , 9
St gee GGy eso id
| WATER TOTAL 3§

PARTICULATE COLLECTED

Blank ffinal Wt. Tare wt. Collected - g
Filter ©-8314 0-1959 Q. 0435
FH Wash (). 0006 98. 3832 WA 0. 1436
FILTERABLE TOTAL _6-1871]

Extract _().0dpo§ . 70.3024 70-2750 0-0064

Acetone _0.0006 9S40z 95 -38a2 0.0133

Water 0-0002. [05.6069 [0S.60 13 oo
'CONDENSIBLE TOTAL _0.,0%\

PARTICULATE TOTAL 0.2\147
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SMOKE FORM

Form 4600-29 Rev. 686 -
N oe of Company Date Ml © [ 15 [so [ @ 358 o T 10 1 2 “ |

Micen Q)h\'\(’@'i“'db T'N-.::u: D - % o/ <llolSs 30
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C.... Stata, Zip Code Observer Certification Date 21 S 119 1Q |32
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LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

JOB NAME /’75//(/ é#‘ii’ba DATE OF TEST &-8-%o

JOB NO. TEST ENGINEER ___mJif
RUN NO. = stack __ (oreco
SAMPLE BOX __ &  FILTER [23S  VWASH BOTTLE ___——
BEAKERS: FH Ace _4  _ BH Trichl ____  BH Ace _¢/4  BH Hy0 _Z7_
WATER COLLECTED
Impinger No. Final Wt. - g Initial Wt. - g Collected - g
( /0 . £00 /O
Z 1s /00 'S
3 3 0 3
Sic 6 €C L8S G670 IS
WATER TOTAL 43

PARTICULATE COLLECTED

blank final Wt, Tare Wt. Collected - g
Filter 0.844¢  _0o0. 71/ g.0501
FH wash _0.0006 96.580| 964360  _©.,I43S
| FILTERABLE TOTAL _0-1942
Extract _p.anms 111280 2[.7285 _O.0000
Acetone 0.a00 & 9%.0819 9 ‘ 0.0059
Water 0.0002 109.3565 [07.3537 Q.05 _

CONDENSIBLE TOTAL 0.0\l 19
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LABORATORY DATA SHEET
PARTICULATE & WATER COLLECTED

JOB NAME Muller ng&ﬂ% DATE oF TEST __ b-8-90

JOB NO. TEST ENGINEER ms W
RUN NO. __ 5 STACK _((poreto
SAMPLE BOX __ 7% FILTER __[23b WASH BOTTLE ——

BEAKERS: FH Ace _ Z| BH Trichl _ & BH Ace 22 BH H20 [4>)

WATER COLLECTED

Impinger No. Final Wt. - g Initial Wt. - g Collected - g
| 1S : oo 1S
2 110 (0O lo
3 s o S
St G6el &1 ebo 19

WATER TOTAL L{ l

PARTICUIATE COLLECTED

Elank final Wt. Tare Wt. Collected - g
Filter 0.3+39 0.1969 0-047170

FH Wash _0.Jgo @ 97-5439 9723263 0- 166y
'FILTERABLE TOTAL 0.213 4

Extract 0. 0008 h. 688 67.¢63S 0. 00\<

Acetone 5 4 Q23132 93.3098 O0.002D
Water O0.coo [09. 1387 /A.1369 _p.00371

CONDENSIBLE TOTAL (0) —Qﬁo

PARTICULATE TOTAL o, 21\ 4



APPENDIX C

SAMPLE CALCULATIONS



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) = .24589
STACK AREA, sq ft (A) = 10.560 '
SAMPLING TIME PER POINT, min = 2.50

NUMBER OF POINTS = 24 o
GAS METER VOLUME, acf (Vm) = 66.06

PERCENT OF ISOKINETIC SAMPLING: (I) = 181.67

WATER COLLECTED, ml (Vf = Vi) = 86.00
PARTICULATE COLLECTED, grams (Mn) = . 8.0755 .
coz2 = 0.60 02 = 21.40 CO = @.00 N2 = 78.40
WET MOLECULAR WEIGHT, lb/mole (Ms) = 28.4§
SAMPLING STAGCK PITOT ORIFICE GAS METER
POINT TEMP DEL P DEL H OUTLET T
deg F inches inches deg F
1 110 1.459 4.05 32
2 110 1.35¢@ 3.75 32
3 1190 1.3580 3.75 32
4 119 1,300 3.70 32
5 119 1.258 3.60 32
6 110 1.250 3.60 32
7 110 1.059 2.95 32
8 110 1.009 2.85 32
9 110 1.000 2.85 34
10 110 1.0509 2.95 34
11 110 8.9590 2.75 38
12 115 9.9580 2.75 38
13 115 1.300 3.70 42
14 115 1.250 3.68 42
15 115 1.200 3.40 42
16 115 '1.200 3.40 42
17 115 1.1i58 3.30 44
18 115 1.1580 3.30 46
19 115 1.059 2.95 48
20 : 115 1.158 3.30 48
21 115 1.000 2.85 50
22 115 1.100 3.15 50
23 115 1.059 2.95 "50
24 115 0.900 2.55 5@
AVG VALUES 113 3.2580 49
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) = 9.018
PARTICULATE EMISSION RATE, lb/hr (ER) = 5.325
PARTICULATE EMISSIONS, lb/1088 lb (EC) = 9.033

GAS
VELOCITY
- fps

72.51
69.97
69.97
68.66
67 .33
67.33
61.71
60.22
60.22
61.71
56.69
58.95
68.96
67.62
66.26
66.26
64.686
64.86
61.98
64.86
60.48
63.43
61.98
57.38

64.42



SAMPLE CALCULATIONS

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

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

Vw std = 0.04707%x(Vf - Vi)

where: Vw std standard cubic feet of water vapor

vf = Final volume of impingers, ml

Vi = Initial volume of impingers, ml
%H20 = Vw std % 1008/(Vm std + Vw std)
where Vm std = standard cubic feet of gas sampled

WET MOLECULAR WEIGHT (Ms) lb/lb-mole
Ms = Md®#(1 - %H20/100) + 18%XH20/1080

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)

where: Kp = 85.49 unit conversion
Cp = ©0.85, pitot tube calibration factor
DELP = square root of velocity head, in. H20
Tsavg = average stack temperature, deg R (460+F)

g
Ps = stack pressure
Ms = wet molecular weight

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

Qs = 66x(1 - %XH20/100)#Vs*A*(5284#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-.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 1b/hr
PMRC = Cs®Qs%60/(15.43%453.6) CONC. METHOD 1lb/hr
ER = (PMRA + PMRC) /2

where: An = area of samplingbnozzle, square feet
EMISSION CONCENTRATION (EC) 1b/1080 lb exhaust gas
EC = ER » 386700 » (1-%H20/100)/(Qs*60%Ms)

where: 386700 = cubic feet per lb mole * 1800
ISOKINETIC SAMPLING PERCENTAGE (I) %

I = PMRA/PMRC

T A



