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Mayo Foundation Institute Hills Research Facility
Morse Boulger Incinerator
Rochester, Minnesota

Introduction

On November 4 and 11, 1988, PACE Laboratories, Inc. personnel conducted
particulate and chloride emission compliance testing on the Morse Boulger
Incinerator Stack at ‘the Mayo Foundation Institute Hills Research
Facility located in Rochester, Minnesota. On-site testing was performed
by a three man team supervised by D. Stock. Coordination between plant
and testing activities was provided by Karen Christensen of PACE and
Collin Frennie with the Mayo Foundation. Testing was not witnessed by
Mihnesota Pollution Control Agency personnel. Three separate tests were
performed. Each test consisted of three independent one-hour samplings
for particulate with concurrent iIntegrated gas sampling for Orsat gas
composition determinations. Hydrogen chloride and wet catch condensibles
were collected in the backhalf. In addition, temporary semi-continuous
gas monitors for oxygen, carbon dioxide and carbon monoxide were used to
follow incinerator operational trends.

The Morse Boulger Control Incinerator was installed in 1978. The finput
capacity of the incinerator is 1600 LB/HR of typical hospital waste. The
waste stream for this incinerator s typically non-infectious hospital
waste and infectious "red bag" wastes. Hospital waste is fed from the
tipping floor to a receiving hopper using a small front end loader.
Infectious "red bag wastes are fed to the hopper from gondolas which also
are used to store and transport the waste. A hydraulic ram pushes the
waste into the incinerator bed. The secondary combustion chamber 1is
maintained above 1800°F using natural gas as auxiliary fuel. Emissions
from the incinerator are controlled by incinerator operational parameters
with no secondary control. Exhaust gases are normally vented in common
with another incinerator through a brick/concrete stack to atmosphere.



Testing on the Morse Boulger Incinerator Stack was performed from two
test ports oriented at 90 degrees, approximately 8.5 duct diameters
downstream from the inlet duct and 2.2 duct diameters from the stack
outlet. The stack dimension at this point was verified on site and
measures 49.25 inches in diameter. A 12 point traverse was used to
extract representative flue gas samples. Each point was sampled five
minutes for a run time of 60 minutes.

Testing was performed in accordance with EPA Methods 1-5 & 9, 40 CFR 60,
Appendix A (July 1, 1987). A preliminary velocity traverse and moisture
estimation were conducted so that an appropriate sampling nozzle required
for fisokinetic sample withdrawal could be selected. A PACE sampling
train which meets or exceeds the specifications outlined in the above
reference was used to collect particulate samples. A temperature
controlled stainless steel 1ined sampling probe was used to extract flue
'gas samples and transport them to an .all-glass filter and cyclone
assembly in a temperature controlled oven. The back half of the
particulate sampling train consisted of a series of three glass
impingers, the first two prepared with 100 mls deionized water, followed
by a desiccant-packed drying column. In addition, integrated gas samples
were collected 1n 30 1iter Tedlar bags concurrently with the three
particulate runs so that gas composition (orsat) could be determined.
Opacity observations were made by a certified observer during each run.

Upon recovery of wet catch samples, a 5 ml aliquot was removed for
hydrogen chloride analyses and the remainder analyzed for condensible
organic matter. The volume correction for the aliquot removed is not
significant to the particulate data. This procedure was approved
verbally by Tom Kelly of the Minnesota Pollution Control Agency at a
pretest meeting on October 24, 1988.

Results are summarized in the following section and details are reported
in the results section. All supporting data follow in the appendices.



Summary

Results of particulate determinations and gas composition are summarized in
Tables 1-3. Significant emissions data is shown below as an average for each
test.

Parameter Test 1 Test 2 Test 3

Date 11/4/88 11/11/88 11/11/88

Average Particulate Concentration 0.27 0.28 0.22
(GR/DSCFe12% C0,)

Average Particulate Emission Rate (LB/HR) 5.0 4.3 3.0

Average HCL Emission Rate (LB/HR) 51.4 . 53.3 37.6

Opacity observations were recorded every 15 seconds for a one hour time period
during each run. Most of the 240 observations were in the 0-10 percent range
with a few readings of 15 and 20 percent. For all test runs, the highest
possible consecutive six minute average opacity was 7.9 percent. Of the nine
determinations the higest one-hour average opacity was 1.8 percent. The
highest single reading was 20 percent and the lowest reading was zero percent.



Results

Results of all field and laboratory evaluations are shown in Tables 4
through 21. Table 3-6 1includes results of orsat and moisture
determinations. Particulate loading results are in Tables 7-9 with
hydrogen chloride in Tables 10-12. Results of opacity observations are
shown in Tables 13-21.

Results of preliminary measurements and traverse point and test port
locations are 1in Appendices A and B. Copies of raw data sheets are
included in Appendices C, D and E.

A1l sampling, analyses, and data reduction were performed by PACE
Laboratories, Inc. under my supervision.

@Ml e
Donald B. Stock
Manager, Air Sampling
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Mayo Foundation Research Institute
Rochester, Minnesota
PACE Project No. 881003.403

PARAMETER

Date of Run
Time of kun

. Waste Input (LB/HR)
Natural Gas Usage (CFH)
Excess Air

Yolumetric Flow Rate
ACFM
DSCFM

Gas Temperature (°F)
Gas Moisture Content (2v/v)

6as Composition ( Bv/v,Dry)
Cco2
02
N2

Isokinetic Variation ( )
Particulate Emission Rate ( LB/HR)
Particulate Concentration

BGR/ACF

GR/DSCF
GR/DSCF @ 128 €02

TABLE 1

SUMMARY OF THE RESULTS

TEST 1

Morse Boulger Incinerator Stack

RUN 1

11/4/88
810-913

2013
$700
4313

32600
11900

817
6.3

\‘_‘
WO ~d )
\O = O

o
14 IR
~N O

0.020
0.05s
0.32

RUN 2

1174728
935-1037

1122
4800
414%

32300
11900
813
6.0

2.8
17.1
80.2

982
4.0
0.014
0.039

0.22

RUN 3

1174788
1058-1200

1084
4700
409%

32200
11700
837
SS

3.0
17.0
80.0

98 1
5.3
0.019

0.053
0.27

PACE Laboratories, Inc.
November 29,1988

AVERAGE

1406
5067
418%

32400
11800

822

O ~d N

—_ O

D -

o
[eo]

0.018
0.049
0.27



Mayo Foundation Research institute
Rochester, Minnesots -
PACE Project No. 881003.403

PARAMETER

Date of Run
Time of kKun

Waste Input (LE/HR)
Natural Gas Usage (CFH)
Excess Air

Yolumetric Flow Rate
ACFM
DSCFM

Gas Temperature (°F)
Gas Moisture Content (Bv/v)

Gas Composition ( Bv/v Dry)
002 :
02
N2

{sokinetic Yariation (%)
Particulate Emission Rate (LB/HR)
Particulate Concentration

GR/ACF

GR/DSCF
GR/DSCF @ 12% C02

TABLE 2

SUMMARY OF THE RESULTS

TEST 2

Morse Boulger Incinerator Stack

RUN |

11/11/88
620-722

1210

5700
529%

e S IV

32400
12900

761
4.7

2.0
17.8
80.2

98.7
3.2
0.012

0.029
0.27

RUN 2

11711788
740-842

1583
-4300
489%

31700
12500
763
5.3

2.5
17.5
80.0

98.7
48
0.018

0.045
0.29

RUN 3

11/11/88
918-1020

1108
4800
4493

32100
12200
809
5.3

2.7
17.3
80.0

988
49
0.018

0.046
0.28

PACE Laboratories, {nc.
November 29,1988

AYERAGE

1299
5100
489%

32100
12500

777
S

Q0 —
o
LN

0.016
0.040
0.28



Mayo Foundation Research Institute
Rochester , Minnesota
PACE Project No. 881003.403

PARAMETER

Date of Run
Time of kun

Waste input (LB/HR)
Natural Gas Usage (CFH)
Excess Air

Yolumetric F low Rate
ACFM
DSCFM

Gas Temperature (°F)
Gas Moisture Content ( Bv/v)

Gas Composition ( 8v/v,Dry)
c02
02
N2

Isckinetic Variation ()
Particulate Emission Rate (LB/HR)
Particulate Concentration

GR/ACF

GR/DSCF
GR/DSCF @ 12% C02

TABLE 3

SUMMARY OF THE RESULTS

TEST S

Morse Boulger Incinerator Stack

RUN 1

11/11/88
1053-1154

1158
4900
624%

31300
12200
786
S

2.4
18.1
79.6

99.0
29
0.011

0.028
0.20

. RUN 2

11711788
1213-1315

837+
5700
609%

31100
12300
762
5.2

2.1
18.1
79.8
29.0

2.4
0.009

0.022
0.21

*Weight of “red bag™ wastes, other waste weights not recorded.

9

RUN 3

11711798
1333-1434

1237*
4900
S37%

31300
12300
771
48

2.3
17.2
79.9

98¢%
3.5
0.013

0.034
0.24

PACE Laboratories, Inc.
November 29,1988

AYERAGE

0.011
0.028
0.22



RESULTS OF ORSAT & MOISTURE DETERMINATIONS
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Mayo Foundation Research Institute

Rochester , Minnesota

PACE Project No. 881003.403

PARAMETER

Date of Run
Time of Run

ORSAT (Bv/v)

Dry Basis
Carbon Dioxide
Oxygen
Carbon Monoxide
Nitrogen

WetBasis
Carbon Dioxide
Oxygen
Carbon Monoxide
Nitrogen

Moisture Collected (m1)

Moisture Content { Bv/v)

TABLE 4

RESULTS OF ORSAT AND MOISTURE DETERMINATIONS

TEST 1
Morse Boulger Incinerator Stack
RUN 1

11/4/%
810-913

2.93
17.13
*

79.94

2.74
16.05
74.89

57.0
6.32

-Molecular Weight of Flue Ges (1b/1b-mole)

Dry
Wet

Fo

29.15
28.45

RUN 2

11/4/82
935-1037

2.78
17.05
*

80.17

261
16.02
75.32

54.0
6.05

29.13
28.45

1.385

*Carbon monoxide was not measured on integrated samples, sssumed concentrations less 0.0053.

11

PACE Laboratories, Inc.
November 29,1988

RUN 3

11,/4/32
1058-1200

2.98
16.98
%

80.04

2.82
16.05
75.64

48.0
.50

29.16

28 %4



Mayo Foundation Research Institute
Rochester , Minnesots
PACE Project No. 881003.403

TABLE S

RESULTS OF ORSAT AND MOISTURE DETERMINATIONS

TEST 2

Morse Boulger Incinerator Stack

PARAMETER . RUN 1
Date of Run 11/11/88
Time of Run 620-722

ORSAT (Bv/v)

Dry Basis
Carbon Dioxice 2.03
Oxygen 17.80
Carbon Monoxide *
Nitrogen 80.17
WetBasis
Carbon Dioxide 1.93
Oxygen 16.97
Carbon Monoxide *
Nitrogen 76.42
Portable Oxygen Monitor Result
Time Weighted Average ( 302) =DIV/0!
Moisture Collected (m1) . 45.0
Moisture Content (8v/yv) 4.68

Molecular Weight of Flue Gas (1b/1b-mole)

Dry 29.04
Wet 2852
fo } 1.527

RUN 2

11/11/88
740-842

2.50
17.53
»*

79.97
2.37
16.60
*
75.71

2D1V/0!
50.0
5.32

29.10
28 51

1.348

*Carbon monoxide was not messured on integrated sumplw.‘ assumed concentrations less 0.00S%

12

PACE Laboratories, Inc.
November 29,1988

RUN 3

11/711/88
915-1020

2.68
17.28
%

80.04
2.54
16.36
*
75.77

#DIV/0!
49.0
S.34

29.1
2

[T o8

1.351



Mayo Foundat ion Research instilute

Rochester, Minnesota

PACE Project No. 881003.403

PARAMETER

Date of Run
Time of Run

DRSAT (Bv/v)

Dry Basis
Carbon Dioxide
Oxygen
Carbon Monoxide
Nitrogen

WetBasis
Carbon Dioxide
Oxygen
Carbon Monoxide
Nitrogen

Moisture Collected {m1)

Motsture Content (Bv/v)

Molecular Weight of Flue Ges (1b/1b-mole)-

Dry
Wwet

Fo

RESULTS OF ORSAT AND MOISTURE DETERMINATIONS

Morse Boulger Incinerator Stack

RUN |

11/11/88
1053-1154

2.35
18.10
*

79.55

2.23
17.17
75.46

47.0

S.14

29.10
28.53

1.191

RUN 2

11/11/88
1215-1315

2.08
18.10
*

79.82

1.97
17.16
75.68

48.0
S.19

29.06
28.48

1.346

*Carbon monoxide woas not measured on integraeted ssmples, assumed concentrations less 0.0052.

PACE Laboratories, Inc.
November 29,1988

RUN 3

11/11/88
1333-1434

44.0

4.79

29.08
2855



RESULTS OF PARTICULATE LOADING DETERMINATIONS
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Mayo Foundation Research Institute
Rochester , Minnesota .
PACE Project No. 881003.403

RESULTS OF PARTICULATE LOADING DETERMINATIONS

PARAMETER

Date of Run
Time of Run
‘Sample Duration (Min.)

Average Flue Gas Temperature ( °F)
Moisture Content of Flue Gas ( Bv/v)

Particulate Collected ( Mg)*
Wet Catch
Dry Catch
Total

Yolumetric Flow Rate
ACFM
DSCFM

Sample Yolume ( Cubic Feet)
Meter Conditions
Dry Standard

Isokinetic Variation (8)

Particulate Concentration*
Wet Catch, GR/DSCF
Dry Catch, GR/DSCF
Total, GR/DSCF

Particulate Emission Rate*
Total, LB/HR

*Dry catch plus organic wet catch

TABLE 7

TEST 1
Morse Boulger incinerator Stack

RUN 1T

11/4/88
810-913
60.0

817.0
6.32

3.1
141.5
144.6

32550
11880

41.50
39.80
99.0

0.001
0.055
0.056

S

15

RUN 2

11/4/88
935-1037
60.0

813.1
6.05

1.5
99.5
101.0

32330
11870

4157
39.50

98.3

0.001
0.039
0.039

4.01

PACE Laboratories, Inc.
November 29,1988

RUN 3

11/4/88
1058-1200
60.0

8368
$.50

3.2
129.3
132.5

32240
11690

40.98
38.80

98.1

0.001
0.051
0.053

5.28



Mayo Foundation Research Institute PACE Laboratories, Inc.
Rochester, Minnesots November 29,1988
PACE Project No. 881003.403 .
TABL_E 8
RESULTS OF PARTICULATE LOADING DETERMINATIONS -
TEST 2

Morse Boulger Incinerator Stack

PARAMETER _ RUN 1 RUN 2 RUN 3
Date of Run 11/11/88 11/11/88 11/11/88
Time of Run 620-722 740-842 918-1020
Sample Duration (Min.) f 60.0 60.0 60.0
Average Flue Gas Temperature (°F) 761.0 762.7 808.6
Moisture Content of Flue Gas ( Rv/y) , 468 5.32 5.34
Particulate Collected (Mg)*

Wet Catch 0.6 2.0 1.1

Dry Catch 81.1 119.1 122.0

Total 81.7 121.1 123.1
Yolumetric Flow Rate

ACFM 32400 31690 32090

DSCFM 12910 12530 12230
Sample Yolume (Cubic Feet)

Meter Conditions 42.37 41.94 41.98

Dry Standard 43.12 41.87 40.89
Isokinetic Variation (&) ‘ 98.7 93.7 988
Particulate Concentration*

Wet Catch, GR/DSCF 0.000 0.001 0.000

Dry Catch, GR/DSCF 0.029 0.044 0.046

Total, GR/DSCF _ 0.029 0.045 0.046
Particulate Emission Rate*

Total, LB/HR : ) 3.24 4.79 4.87

*Dry catch plus organic wet catch

16



Mayo Foundation Research Institute ' PACE Laboratorfes, Inc.
Rochester , Minnesota : November 29,1988
PACE Project No. 881003.403
TABLE 9
RESULTS OF PARTICULATE LOADING DETERMINATIONS
TEST 3

Morse Boulger Incinerator Stack

PARAMETER | RUN 1 RUN2  RUN3
Date of Run . 11/11/88 11/11/88 11/11/88
Time of Run 10S3-11S4  1213-1315 1333-1434
Sample Duration (Min.) 60.0 60.0 60.0
Average Flue Gas Temperasture (°F) 785.5 762.4 771.4
" Moisture Content of Flue Gas ( 8v/v) 5.14 S.19 4.79

Particulate Collected (Mg)* )

Wet Catch 1.5 2.1 1.6

Dry Catch 73.0 578 878

Total 74.5 59.9 89.4
Yolumetric Flow Rate

ACFM 31310 31130 31270

DSCFM 12180 12330 12350
Sample Yolume { Cubic Feet)

Meter Conditions 41.40 41.19 41.0%5

Dry Standard 40.79 41.31 41.18
Isokinetic Varistion (2) 99.0 99.0 98.5
Particulate Concentration® '

Wet Catch, GR/DSCF 0.001 0.001 0.001

Dry Catch, GR/DSCF 0.028 0.022 0.023

Total, GR/DSCF 0.028 0.022 0.034
Particulste Emission Rate®

Total, LB/HR 2.94 2.26 3.55

*Dry catch plus orgsnic wet catch

17



RESULTS OF HYDROGEN CHLORIDE DETERMINATIONS
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Mayo Foundation Reseerch Instilute
Rochester, Minnesota -
PACE Project No 881003.403
TABLE 10
Results Of Hydrogen Chloride Analyses
Test |

Morse Boulger Incinerator Stack

PARAMETER RUN 1
Date of Run 11/4/86
Time of Run 810-913
Sample Duraticn (Min ) 600
Total Weight of Hydrogen Chloride { mg)
Hydrogen Chloride
{ By lon Chromatography) 1220
Hyarogen Chloride Concentration (ma/dscm)
Hydrogen Chioride
{ By lon Chromatography) 1082
J/# . 13
Hydrogen Chloride Emission Rate (LB/HR)
Hydrogen Chloride _
(By 1on Chromatography) 48.2

19

RUN 2

11/4/8%
935-1037

600

1091
7219

PACE Laboratories, inc.
November 29,1988

RUN 3

11/4/R&
1058-1200
600

1440

1210
g¢ 3



Mayo Foundation Ressarch Institute PACE Laborétories. Inc.
Rochester, Minnesota November 29,1988
PACE Project No. 881003 403
TABLE 11
Resuits Of Hydrogen Chlor ide Analyses
Test 2

Florse Boulger Incinerator Stack

PARAMETER RUN 1 RUN 2 RUN 3
Date of Run 117117848 TT/11/788 FHAT1 /754
Time of Run £20-722 740-842  918-1020
_ Sample Duration (Min ) 60 0 €0.0 €00

Total Weight of Hydrogen Chloride ( mg)

Hydrogen Chloride
{ By lon Chromatography) 1175 1440 1428

Hydrogen Chlgride Concentration ( ma/dsem)

Hydrogen Chlorige
(By lon Chromatography) 962 1214 1222
: ¢34 goo ¢~

Hydrogen Chiortde Emission Rate (LB/HR)

Hydrogen Chloride
(By lon Chromatography) ' 46.5 57.0 S5.5

20



Mayo Foundation Research Institute
Rochester , Minnesota
PACE Project No. 881003.403

PARAMETER

Drate of kun
Time of Run
Sample Duration (Min.)

TABLE 12
Results Of Hydrogen Chioride Analyses
Test 5
Morse Boulger Incinerator Stack
RUN 1
11711768

1083-1154
60.0

Total Weight of Hydrogen Chioride (mg)

Hydrogen Chloride
( By lon Chromatography)

Hvarogen Chlorioe Concentration { mg/dsem)

Hydrogen Chloride
(By lon Chromatography)

824

Hydrogen Chloride Emission Rate (LB/HR)

Hydrogen Chloride
(8y lon Chromatography)

37.6

21

RUN 2

F1/711/788
1213-1315

600

969
L3>

37.9

PACE Laboratories, Inc.
Movember 29,1988

RUN 3

[RFARFE-T

1333-1434
€00

Q40
vi?

37.3



RESULTS OF OPACITY OBSERVATIONS
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Mayo Foundation Research institute PACE Laboratories, inc.
Rochester , Minnesota . November 29, 1988
PACE Project No. 881003.403
TABLE 13
RESULTS OF OPACITY OBSERVATIONS
TEST 1

Morse Boulger Incinerator Stack

Percent Opacity Optical Density Relative frequency
0 0.000 32.92
5 0.0z22 1417
10 0.046 2.92
15 0071 200
20 0097 o000
25 0.125 0.0
30 0.15S 0.00
35 0.187 0.00
40 0.222 0.00
45 0.260 0.00
S0 0.301 0.00
55 0.347 000
60 0.398 0.00
65 0.456 0.00
70 0.523 0.00
75 0.602 0.00
80 0.699 0.00
85 0.824 0.00
90 1.000 0.00
95 1301 000
99 2.000 0.00
Average > 1.0 0.004 Total > 100
Average Opacity Per Six Minute Period: Highest six minute average: 3.3
Period Opacity Period Opacity Maximum reading: 10.0
1 00 6 - 0.0 Minumum reading: 00
2 06 7 0o -
3 1.3 8 2.7 Observer:  Dirk Wold
-4 1.9 9 0.6 Dateof test: 11/4/88&
S 0.0 10 2.9 Timeof test. 310-910

NOTE: The six minute high average opacity not may coincide with any of the 10 reported 5ix minute periods.
The high value is the maximum consecutive period possible and may over!ap other periods

23



Mayo Foundation Research Institute PACE Laboratories, Inc.
Rochester, Minnesota November 29, 1988
PACE Project No. 881003 403
TABLE 14
RESULTS OF OPACITY OB SERYATIONS
TEST 4

Morse Boulger incinerator Stack

Percent Opacity Optical Density Relative frequency
0 0.000 292,92
S 0.022 5.25
10 , 0.04¢ 0.42
15 0071 : 000
20 0.097 0.42
25 0.125 0.00
30 0.155 0.00
35 0.187 0.00
40 0.222 0.00
45 0.260 0.00
S0 0.3201 0.00
S5 0347 000
60 0.398 0.00
05 0.45% 0.00
70 0.523 ' 0.00
75 : 0.602 0.00
30 0.699 0.00
&S 0824 Q00
90 1.600 0.90
- 9s 1301 000
99 = 2.000 0 GO
Average > 0.4 0.002 Total » 100
Average Opacity Per Six Minute Period: Highest six minute average: 2.7
Period Opacity Period Opacity Maximum reading: 20.0
1 00 6 27 Minumum reading: 00
2 0.0 7 13
3 0.2 8 0.0 Observer:  Dirk Wold
4 0.2 9 0.0 Dateortest: 11/4/88
S 0.0 10 0.0 Timeof test. 935-1035

NOTE: The six minute high average opacity not may cotncide with any of the 10 reported six minute perfods.
The high value i5 the maximum consecutive period possible and may overlap other periods
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Mayo Foundation Research Institute PACE Laboratories, inc.
Rochester, Minnesnts November 29, 1988
PACE Project Nu. 881003.403 :
TABLE 1S
RESULTS OF OPACITY ORSERVATIONS
TEST |

Morse Boulger Incinerator Stack

Percent Opacity Optical Density Relative Frequency
n 0.000 7222
5 0022 15.63
10 0.04¢ 438
15 oo : 1285
20 0097 000
28 0.125 .00
30 0.155 0.00
35 0.137 0.00
40 0.222 0.00
45 0.260 0.00
S 0.301 0.00
SS 0347 000
80 0.398 0.00
65 0.456 0.00
0 0.523 0.00
75 0.602 0.00
30 0.699 0.00
) 0.824 0.00
90 1.000 0.00
a5 1.301 000
99 2.000 . 0.60
Average > 1.4 0.006 Total » 100
Average Opacity Per Six IMlinute Period: Highest six minute average: 7.9
Period Opacity Pertiod -Opacity Maximum reading: 15.0
1 00 € 19 Minumum reading: no
2 0.0 7 02
3 0.0 8 1.5 Observer:  Dirk Wold
4 2.1 9 1.0 Dateof test: 11/4/88
° 1.0 : 10 0.6 Time of test. 1058-115&

NOTE: The six minute high average opacity not may coincide with any of the 10 reported 31x minute periods.
The high value is the maximum consecutive period possible and may overlsp nther perind;
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Mayo Foundation Research Institute PACE Laboratories, Inc.
Rochester, Minnesota November 29, 1988
PACE Project No. 881003.403 :
TABLE 16
RESULTS OF OFACITY CBSERVATIONS
TEST 2

torse Buulger Incineralur Stack

Percent Opacity Optical Density Relative frequency

0N 0.000 72.7%

5 0022 1792

10 0.04¢ 333

1S 0071 000

20 0.097 G 00

25 0.125- 0.00

30 0.15% 0.00

35 0.187 0.00

40 0.222 0.00

45 0.260 0.00

SO 0.301 0.00

SS 0347 000

60 0.398 0.60

65 0.456 0.00

10 0.523 0.0v

i) 0.602 0.00

80 0.699 0.00

55 0.624 000

20 1.000 0.00

95 1301 000

39 ' 2.000 000

Average > 1.2 0.005 Total » 100
Average Opacity Per Six Minute Period: - Highest six minute average: 50

Period Opacily Period Opacity Maximum reading: 10.0
1 3 6 . 25 Minumum reading 0o
2 0.0 7 06

3 0.0 8 0.2 Observer:  Dirk Wold

4 0.8 9 2.7 Dateottest: 11/11/88

o 0.0 10 2.3 Time of test. 640-740

NOTE: The 3ix minute high average opacity not may coincide with any of the 10 reported six minute periods.
The high valus i35 the maximum consacutive period pessible and may overlap other periods
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Mavo Foundation Research Institute PACE Laboratories. Inc.
Rochester, Minnesota November 29, 1988
PACE Project No 881003.403
TABLE 17
RESULTS OF OPACITY OBSERVATIONS
TEST 2

Morse Boulger Incinerator Stack

Percent Opacity Optical Density Relative Frequency
0 0.000 77.08
) 0.022 1955
10 0.04€ 3.33
15 007 000
20 _ 0.097 : 0.00
25 0.125 0.00
30 0.155 0.00
39 0.187 0.00
40 0.222 0.00
4S 0.260 0.00
€0 0.301 0.00
SS 0347 000
60 0.398 000
65 0.456 0.00
70 0.523 Q.00
75 ' 0.602 0.00
30 0.699 0.00
85 0.524 0.00
90 1.000 0.60
95 1.301 000
99 2.000 ' 0.00
Average > 1.3 0.006 Total > 100
Averaqge Opacity Per Six Minute Period: Highest six minute average: 5.0
Period Opacity Period Opacity Maximum reading: 10.0
1 00 6 10 Minumum reading: 00
2 04 7 0.6 o
3 0.0 8 2.8 Observer:  Dirk Wold
4 0.4 9 2.3 | Dateottest. 11/11/88
° 29 10 1.7 Time of test. 745-845

NOTE: The six minute high average opscity not may coincide with any of the 10 reported six minute periods.
The high value is the maximum consecutive pering passible and may overlsp other periods
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Mayo Foundation Research Institute PACE Laboratories, Inc.
Rochester, Minnesota ' November 29, 1988
PACE Project No. 881003.403
TABLE 18
RESULTS OF OPACITY OBSERVATIONS
TEST 2

Morse Boulger incinerator Stack

Percent Opacity . Optical Density Relative frequency
0 2.000 oz7e
5 0022 1547
10 0.04% 0.83
15 0071 000
2G 0.097 . GO0
25 0.125 -0.00
30 0.155 0.00
39 0.187 0.00
40 0.222 0.00
45 0.260 0.00
S 201 0.00
SS 0.347 000
60 6.398 0.00
6S 0.456 0.60
70 0.523 0.00
79 0.602 0.00
80 ; 0.699 0.00
3s 0.824 000
90 1.000 0.00
a5 _ 1301 000
99 2000 0 00
Average > 0.9 0.004 Total > 100
Average Opacity Per Six Minute Period: Highest six minute average: 3.1
Period Opacity Period Opacity Maximum reading: 10.0
1 02 6 1.0 Minumum reading 00
2 0.0 7 6.6
3 1.0 8 2.7 Observer:  Dirk Wold
4 0.0 9 1.7 Dateot test: 11/11/88
o 0.0 10 1.3 Timeof test. 918-1018

NOTE: The six minute high average opacity not may coincide with any of the 10 reported six minute periods.
The high valie i the maximum consecutive period possible and may overlap other perings

28



Mayo Foundstion Resesrch Institute , PACE Laboratories, Inc.
Rochester, Minnesota November 29, 1988
PACE Project No. 881003.403
TABLE 19
RESULTS OF OPACITY OBSERVATIONS
TEST 3

Morse Boulger incinerator Stack

Percent Opacity . Optical Density Relative Frequency

4] n.000 2.00
S 0.022 1560
] 0.046 0.00
15 007 Q00
20 0.097 000
25 0.125 0.00
30 0.155 0.00
39 0.187 0.00
40 0.222 0.00
45 0.260 0.00
S0 0.201 0.00
es 0347 000
60 0.398 0.00
65 0.456 0.00
70 0.523 0.00
5 0.602 0.00
80 0.699 0.00
&5 0.824 0.00
90 1.0C0 ' 0.00
95 1.301 0.00
99 2.000 0.00
Average > 0.8 0.003 Total > 100
-Average Opacity Per Six Minute Period: Highest six minute average: 4.0
Period Opacitly Period Opacity Maximum reading: S.0
1 10 6 1.0 Minumum resding: 00
2 02 7 38
3 0.8 8 , 0.0 Observer:  Dirk Wold
4 0.4 9 0.0 Dateoftest: 11/11/88
S 00 10 0.2 Timeof test. 1058-1158

NOTE: The six minute high averags opacity not may coincide with any of the 10 reported six minute periods.
The high value is the maximum consecutive perind possible and may overlap other pericds
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Mayo Foundation Research Institute PACE Laboratories, inc.
Rochester, Minnesnta November 29, 1988
PACE Project No. 881003.403
TABLE 20
RESULTS OF OPACITY OBSERVATIONS
OTESTS

Morse Boulger tncinerator Stack

Percent Opacity Optical Density Relative Fregquency
) 0.000 2958
5 0.022 10.42
10 0.04¢ 0.00
15 0071 . 000
20 0.097 : 600
25 0.12% 0.00
30 0.15S 0.00
39 0.187 0.00
40 0.222 0.00
45 0.260 0.00
S0 0.301 0.00
S5 0347 000
60 0.398 0.00
65 0.456 0.00
70 0.523 0.00
7 0.602 0.00
80 0.699 2.00
RS 08/zd 0.00
90 1.000 0.CC
- 95 1201 000
99 2.000 9.00
Average > 0.5 0.002 Total > 100
Average Opacity Per Six Minute Period: Highest six minute average: 1.7
Period Opacity Period Opacity Maximum reading: S.0
1 0.0 6 08 Minumum reading: 0.0
2 02 7 15 o
3 1.0 8 0.8 Observer:  Dirk Wold
4 0.2 9 02 1 Deteoftest. 11/11/88
° .0.0 10 0.4 Time of test. 1213-1313

NOTE: The six minute high average cpacity not may coincide with any of the 10 reported six minute periods.
The high value is the maximum consecutive period possible and may overlap other periods
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Mayo Foundation Reseerch Institute PACE Laboratories, inc.
Rochester, Minnesota | November 29, 1988
PACE Project No. 881003.403
TABLE 21
RESULTS OF OPACITY OBSERVATIONS
TEST 3

Morse Boulger Incinerator Stack

Percent Opacity Optical Density Relative Frequency
0 0.000 £%.00
S 0.022 3375
10 0.046 1.25
15 0.071 A 000
20 0.097 000
25 0.125 0.00
30 0.1SS 0.00
35 0.187 0.00
40 0.222 0.00
45 0.260 0.00
S 0.301 0.00
S5 0.347 0.00
60 0.398 0.00
65 0.456 0.00
70 0.523 . 0.00
75 ' 0.602 0.00
30 0.699 0.00
85 7.824 0.00
90 ; ~.000 0.00
9s 1.301 0.00
99 2.000 0.00
Average > 1.8 0.008 Total > 100
Average Opacity Per Six Minute Period: Highest six minute average: 5.0
Period Opacity Period . Opacity Maximum reading: 10.0
1 0.0 6 27 Minumum reading: 0.0
2 0.2 7 06 '
3 0.2 8 0.0 Observer:  Dirk Wold
4 19 9 46 Dateof test: 11/11/88
o 3.1 10 4.8 Timeof test: 1332-1432

NOTE: The six minute high average opacity not may coincide with any of the 10 reported six minute periods.
The high value is the maximum consacutive period possible and may cverlap other periods
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Appendix A
Results of Preliminary Determinations
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Mayo Foundation Research institute
Rachester , Minnesota
PACE Project No. 881003.403

Date of Run

RESULTS OF AIR FLOW DETERMINATIONS
TEST 1

Morse Boulger Incinerator Stack

Time of Measurement

Number of Sampling Ports

Number of Points Sampled

Barometric Pressure (In. Hg)

Static Pressure (In. WC)

Absolute Flue Gas Pressure (In. Hg)

Average Flue Gas Temperature (F)

Average Moisture Content ( 8v/v)

Flue Gas Average Yelocity ( Feet/Second)

Duct Dimensfon ( Inches)

Duct Cross-sectional Area ( Square Feet)

Yolumetric Flow Rate

ACFM
DSCFM

PACE Laboratories, inc.
November 29, 1988

11/4/88

0753

N

-0.18

28.19

805

49.25

13.23

32000
11820



Appendix B
Test Ports and Traverse Points Locations
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Mayo Foundation
Institute Hilis Research Facllity
Rochester, Minnesota
Common Incinerator Stack

-
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Two Test Ports Oriented At
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Incinerator
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Recovery Boiler
I |
L ]

PALE laboralaries, Inc | 085 \ 11/30/88 | Not o Scale
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Mayo Foundation
Institute Hllis Research Facility
Rochester, Minnesota
Common Incinerator Stack

Traverse Point Locations

Number of Sampling Ports 2
Number of Traverse Points 12
Duct Dimension (Inches) 49.25

PACE loborstlories, Inc \ 085 | 11/30/88 | Not to Scele



Appendix C
EPA Methods 2 & 5 Field Data Sheets
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%gi«

oratories, nc.

|74 uml\ T.sb, L le

EPA METHOD 2

FIELD DATA SHEET

Project f'a Pitot Tube No. 7] Cp 535
Test Location Meeris B! . " Duct Dimensions inches
Date )/-y-s¥ lest un Port Length inches
Operators P Sk + T 8ussell Wet Bulb Temp. ofF
Barometric Pressure ;g 2¢ nches Hg Dry Bulb Temp. OF
Static Pressure _ -./g _inches Hp0 Moisture Content )
Traverse Point 0753
Inches from: Velocity Head k Temp
Number | % Dia. wall Port P “Ha0 - F
4- 2 15 22.90 15 <05
z 7.2 27-94 K
> i1 57 35,32 22z
Y 3. 6 55,43 23
5 4Z.69 £z2.71 .z
£ y1.:0 €71 85 .20
B~/ e
z A4
3 (1
4 A
5 N
s 10
N Data Summary:
/r P(S) inches Hg
AREA (FT%2)
M(D)
M(S)
e TS IF
@V AP
& V(S) FPS
ACFM
& DSCFM

Lr—————————

Schematic of Stack ——

Cross-Section
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ories, inc.

AIR SAMPLING DIVISION

PROJECT floro g,;&é Lovnds §,¢ DATE - Y - &
SOURCE Metris B loor T pars for TEST NO. |

OPERATOR _ D. Slock

INITIALIZATION INPUT PARAMETERS -
PARAMETERS
RUN 1 RUN 2 RUN 3 RUN 4

G) ¥ = 944/ V/0 477,30 51.00 S.%
(S)AH® = {93 NO. OF POINTS /2 12 12
C = ey M ‘ . .
(¢, :_,35 c 6.5 £3 .
(Do, = < VF 51850 S&.57 ol 18
(1) P, = 74,20 G-H0 357 ¢ 4¢
(Hat = t; RUN TIME SO éo £o
WM = £ 1-RND/2-RECT { { |
(0) B'p, = 1z = DIA(INS) _¢9.25  ¢.25 .25
(E) t = 59 L{INS) Y X <
(Z) Pg = -lF W(INS) X X X

END OF RUN SUMMARY

VAP 4se3 - 452 4Ys/
AF LY Y€ L93

T g8 gBy X

. ™ oGk 3y €108
VS R 3940 3666

M €3 g4 IS5

VEL 4931  40.0 40,23

IS8 w06 499 . 248

ACFM 3144 31530 }77Y

T DscAM peer Nesy ysi)




laboratories, inc

EPA METHOD 2
FIELD DATA SHEET

Project My Rc.w.nL Tasldde

Pitot Tude No.

Cp .x35
Test Location Mure ﬁahgu: 4{“ Shel Ouct Dimensions 9%.25 1nches
Date y-i-g Test ¢ un_ o Port Length 20 inches
Operators )\ Skck v T Cussel) Wet Bulb Temp. OfF
Barometric Pressure zs. 45 _1nches Hg Dry Bulb Temp. OF
Static Pressure —=_1¢ __1nches Hy0 Moisture Content )
Traverse Point
Inches from: Velocity Head| Stack Temp
Number Z Dia. Ha]] Port P “HZO OF
A 2./ 22.90
2 2.2i 27,96
3 IR Wi 343>
b4 <~ é% $T 43
5 2.0 62.79
¢ 4310 €1.55
5= ‘
P
3
Y
s
§
N Data Summary:
‘T P(S) inches Hg
AREA (FTAZ)
M(D)
M(S)
eTs OF
@V Ap
& V(S) FPS
ACFM
8 DSCFM
Schematic of Stack

Cross-Section




XS EPA Method 5 Field Data Sheet

Project Traln No. ¢-2 Pitot Tube No. _ Y ___ Cp 235 Leak Check:
Sample Location e o . Meter Coof. w_44€7 ___ Bar. Pres. LEII.:W. Hg Pretest: 2_@ 15 Ins. Hg
Date _tj~t)-58 Test_ 2 _Run_]l __ AH @ Z o5 Static Pres. __~_ 1 _|ns. H0  Post—test: '@ _s—|ns. Hg
Operators DB3S ¢ 7TmR Nozzle No.l-Y Dp .37 Estimated MC __6 %
. Meter Vol. | Velocity | Orifice Desired Stack Sampling Traln Temperatures ~ °F . |Oxygen
Nt | Time Vi, [Head~APhister— AH 20 IRunning i Temp. [—orrPling 2 320 P
cu. fit. | iIns. H20 | Ina. H0 m Vm °F Filter | Probe [lmp. Out| M/in M/Out %
’ / # / 7 7 7 / ”
[ s 0)( $35 00777 DAL A A A G,
| 8- ¢ 5 536,06 N 1,39 30¢ fo€ 3.0 | 20 | 73 23 3L 3¢ 3¢ L
s 1 20 S Rdi ) 6% 121 4l iy 9z 33
y m‘u.l s9yz .11 23 190 isy 29y 734 " 3.5
3 20 sS4 20 25 2 i 37¢ i3 3.8 245 |ty ke X 32 vy 33
3 25 350 v £SO B ¢, 0l ey oYy 29¢ so 29
1] 30 353,90 | 2] 124 3uy 330 A 52 35
- 35 551,18 1 1,60 330 1770 3.€ 250 | 235" | 24 3 “5 | 35
¢ 190 T 5% ¢35 .33 %Y Y7 080 e 53 5¢
y TS sef 5Y vt 205 374 yyY 732 s 37
3 0 s, 2 25 2.¢C 574 $ 9 o, | 227 [ 2ys— | 235 i/ st P-4
Z 75 1 5s72v0] 2y 2.00 31/ 2! . 7¢9 56 29
/ £O s, 37 2O "Wz 336 37 | v ¢ 757 59 70
WO&NN v A
S =4 Vymiz.37 At= /.5 TomX/0 Y= 92.8
Sampleq_ Recovered: Filter Number _% 29 i [ Probe Wash ; [} Wet Catch ; []
Gas Sampling Data: Molsture Recovery Data:
Box Na, 8-z Bag Material _/ am\\:\. Impinger No. 1 2 3 4 Deslccant{ Total
Bag No. _ Leak Check _(2 cc @ 15° Hg Final Vol. P2 2 2 1gv.e
Bag Vol. 30 Liters Post Test 0, Reading x Initial O | foo | @ o e L~ >
320 P No. Ditferance < )3 z R 76
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ores, nc

EPA Method 5 Field Data Sheet

Project Xar Research Tosl lote Traln No. (-2 5! p-2 0-%  Pitot Tube No. Y . Cp.#37_ lLedk Check:
Sample _.ooozo: EPVH.EKI Meter Coef. W _.1961 ___ Bar. Pres. t¥ 13 Ins. Hg _u:u:wm...llc 15 Ins. Hg
Date _1l-11-5% Test. Z_Run.&_ AH @ 205" Static Pres. 16 ___Ins. Ho0  Post—test: O...M._zu Hg
Operators _0AS + Tmg Nozzle No.1:1_Dp 2310 . Estimoted MC 5.5 %
: Meter Vol. | Velocity | Orifice [, . . [|Desired Stack Sampling Train Temperatures — *F Oxygen
ot | Thme Vm  |Head—APMeter— AH “2°°? [Running ,_n.un._ﬂw_ Temp. 3 _ e — 320 P
cu. . | ins. H20 | Ins. HZ0 m Vi ) Filter | Probe |imp. Out] M/In | M/Out | «
4 Y \ \ Y, Y,
A1\ 5215 c W 20022 \\\\ Az 007707
H-¢ s F17.1T L2 L1 3>T vil 3.3 Ny g1 ge I8
> 10 5. €9 123 1.%¢ 356 ceé I8 EX ¥ 2
v is Y-/ W 2 28 IINL 3y ¢el %y | z27 299 3z 71 7z
) 10 seq9.R2| 23 i,90 3¢z 983 711 £l ¥
Z | s | sgpr. 30| .< Lss | 31 | 31z | 5% ) ' 'Es
{ 30 | 9% 64 AL /. 9% 3zl €63 _Lyg | qus 1/ ¥4 X yé
g-x | m s19.27 "y Y se7 110 250 ) v
X €0S.90 | .2z 1. 14 sz N _X95 4 15
y 141 éc] .08 | .25 ), 89 363 los 28€ Zs5) 230 gz £ yé
3 see | Ziv 25 | .24 1,99 3 a73 4.] %\\N {2 Y7
) v [ILIREY] ¥4 1,76 Ee) yt> 77 5 7%
' 7] 6:7 .54 L] 1,57 594 157 774 25D 2s Yy 9 5 €) Y4
(OwyL)
o =60 =EIf¥ BFel 2] Tom 2627 T L85
Samples Recovered: Filter Number _¥ ¢ X] Probe Wash ; [] Wet Catch ; []
Gas Sampling Data: Moisture Recovery Data: -
Box No. IFII Bag Material ;.\r\ Iimpinger No. 1 2 3 Dealccont| Total
Bag No. . & Leak Check ._©__ cc @ 15" Hg Final Vol. (3¢ | 10g = i1LED
Bag Vol. 3¢ Liters Post Test 0, Reading x Initlal Vol. | 162+ | 1022 | © 13%¢
320 P No. L Difference 3¢ 4 < 0 50
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s, inc.

EPA Method 5 Field Data Sheet

Project Mayo Rasewrch Tisl lle Train No. €2 5:1 -2 D-2  Pijtot Tube No. __7 Cp -3 . Leak Check:
Sample Location Mg Boulyer Tnc - skd Meter Coef. ¥ 9961 Bar. Pres. __2¥.55 _|ns. Hg Pretest: _.©_@ 15 Ins. Hq
Date _{~1)-#8 Tost . &2 _Run_3_ AH @ 205 Static Pres. _-.1¢ Ins. H)0  Post—test: ©_@_6 |ns. Hq
Operators D& ¢+ TmR Nozzle No.L-Y Dp 319 . Estimated MC __5.5 _ %
[
" Meter Vol. | Velocity | Orifice Desired Stack Sampling Troin Temperatures — °F Oxygen
Zvo.n» M:.".a Vm Head— APMeter— AH| OWu,_\wo& m:::-zo _<=ouAn:ﬂ_3 .qn-.:_u. ping P ure 320 P
umberl .nc.:r. Ins. Ho0 | Ins. Hp0 m Vm - 19 °F Filter | Probe [imp. M\’:\_: M/Out 2
P p Y, 7 / ., \ / Y/
7 Are)|( 611, 40) \§§§ 0027027720207, A2 077
B-{ | ¢ 620,9¢ ! (IXZI 31 o€ 3.0 727 | z¢€ 258 d 7 £ s"€ &
s o e g5 | 2> 1491 3¢ 75 743 20 s é
4 Ts 625,34 KLl 1,55 372 ¥ 3y 4.0 5§30 722 | 57
. 3 20 32 109 | 23 Y2 370 20y 791 1 _25¢ 293 B) 2z 7
z ty 63y S| .zy FNE) sl sy 6/( 23 57
J 0 | 631,0) 20 .10 3y 303 772 74 | 59
A-¢ 24 e, 52| .70 1.1} 394 252 -8 210 | 231 149 47 2/ 39
5 4d N 10 & . 50 35y §10 £z7 73 €O
y 95 €49 71 & L&3 362 97 3.9 Hoé 24 €1
) 30 653,20 1 2 1 g7 346 37 ) ged [ 235 | 23y Sy 23 <7/
2 s 656 .5¢ .20 1osf 3Y3 ééo ¥z3 23 {3
! o §59. 74 JE€ a9 3¢ %/ | 3.« 553 25~ | 6o
020)
Al
\
!
O =0 Vo Yl A% Af=). 25 Ta= 486 =22
Samples Recovered: Filter Number l’m‘;\rl." (X1 Probe Wash ; (4 wet Catch ; []
Gas Sampling Data: Molisture Recovery Dato:
Box No. F Bag Materlal \‘A\:\W Impinger No. 1 2 3 4 Deslccont] Total
Bag No. 3 Leok Check _ O _ cc @ 15° Hg Final Vol. 124 10% z 1y9.0
Bag Vol. 30 |jters Past Test 0, Readin % Inltid Vol. | joo | oo o "Yy.0
320 P No. \Q\yv Difference . ¥ < 2z ihLo [ gg




loboratories. inc.

AIR SAMPLING DIVISION

PROJECT LS earc ‘nﬁL‘gL DATE 1-/-88%
SOURCE fryrze Boulysr Ticimbe TEST NO.___ ) '
OPERATOR ) - SBL
INITIALIZATION INPUT PARAMETERS
PARAMETERS
RUN 1 RUN 2 RUN 3 RUN 4
(6) ¥ = RLTA| V/0 s33.00 s£15.60 al&O .
(S)AH® = 2.05 NO. OF POINTS 12 1z 1T -
() ¢, = o35 M £ KX S5 L
(0) D = 310 VF o531 El1SY 6L -
(1) P, = 2645 G-H,0 45 SO 49 L
(Jat = s RUNTIME _fo {o {o -
(W) MC = é 1-RND/2-RECT  _1 ) l -
(0) B'y, = [z DIA(INS)  «44.25 9925 ¥9.2 .
(E) th = AS L(INS) Y Y X —_—
(2) Py = - W(INS) X X X _
END OF RUN SUMMARY
VAP 9! Msvd LYsts -
AR .84 .77 115 N
TS %100 %27 gos.58
N ™ Yz | szsf £sil -
vsD ysiz dlee st
MC 9.4% 5.3 537 -
VEL Yozt 3.4 3992
_I1S0% wo.0 102.0 100.1 —_—
ACPM 3195 Nzs0 pilisd —_—
DSCRM (2731 tzxy W




laboratories, ic.

EPA METHOD 2
FIELD DATA SHEET
Project Mayo Rusearch Tolide Pitot Tube No. 4 Cp %35~
Test Location ?sgg Boslpr =n(. Shack . Duct Dimensions ¥4.13 1nches
Date ). /-58 Test 3 un_ O Port Length 2C. 75 inches
Operators ). Sdect + = Rossed Wet Bulb Temp. oF
Barometric Pressure zw 4s inches Hg Dry Bulb Temp. OF
Static Pressure _— /¢ 1nches Hz0 Moisture Content %
Traverse Point !
Inches from: Velocity Head| Stack Temp
Number | % Dia. Wall Port P "“Hp0 OF
g - 2.5 22 90
B 27.9
[U4.57 3532
3b.64 bW &)
42 .84 §2-74
49 > £7.5%

Data Summary:

D=

P(S) inches Hg
AREA (FT22)

M(D)
M(S)
eTs OF
@/ Ap
Y(S) FPS
ACFM

DSCFM

Schematic of Stack
Cross-Section



pace

laboratories, i :
; EPA Method 5 Field Data Sheet
Project Mayo Reeacch Tubdole  Train No. (2225 0-Z  pitot Tube No. L Cp_%37 |eak Check:
Sample Location Wnc bodlger T, Sk Meter Coef. ¥ 996/ Bar. Pres.___ %495 _|ns. Hg Pretest: _.C_ @ 15 Ins. Hg
Date _ 11 - N -5¥% Test 3 _Run_l_. AH @ t.05 Static Pres. _-_1¢ Ins. Hy0 Post—test: .0 _ @ _5"Ins. Hg
Operators DB8s _rmp Nozzle No. =Y _Dp _.370. Estimated MC _5-5 %
: Meter Vol. | Velocity | Orifice |, .. ., |Desired Vi Stack Sampling Train Temperatures — °F  |Oxygen
Noont | Time Ve, |Hoad=APMater— AW 0" |Running| jna. tig| Temp. _ P 320 P
cu. it. | Ins. Hp0 | Ins. Ho0 m Vm f!.-.. Filter | Probe [imp. Out| M/In | M/Out P4
/ / 7 Z, 7 7 o 7 7
Z4\es3 ) sso0 0077 A A A A i
A< I 65 5 23 142 3720 370 3.9 744 Z3/ 240 SO &1 87 N4
5 10 67,40 | . ,z2> /, 56 362 73& 2z Cy >y
i 15~ | ¢70,10 1zt 1,83 3o vAT 791 ‘4 36
3 z0 CAAILY] , 20 .40 337 gt 9 595 | 229 | 237 | 97 | ¢4 5T
Z W | 617,63 NI .57 334 60 | 3.¢ 593 €9 3
l 3o 690 40 17 Ls! 327 o 10 220 & Px
B-& s €4 .27 11 INZA 38 yz7 76! ”yZ o | S5O &> 53
S 1 4o €s) 1 g2-| .12 1,79 359 2wz | 3.1 3 IS 55
4 ys €al ) sy 24 g,08 317 FExa 77157 ey sz
3 0 645+ 20 2T 7] 39 |s17 7%/ z52 | 23] 917 &3 s~/
Z Il 1T AX T+ N4 .53 3ey 598 | 3.2 757 fz Y
) £0 701 ' 40> Iy 127 294 193 75¢ so g
Nnsy
G =60 Vymyl.Yo AH= 70 Tan 255 T2/
Somples Recovered: Filter Number %772  ; [7] Probe Wash ; JQ Wet Catch ; [
Gas Sampling Data: Molsture Recovery Date:
Box No, _B-2 Bag Materiol Tl impinger No.| 1 2 3 4 [Desiccont] Total
' Bag No. J Leok Check ¢ cc @15 Hg Final Vol. z] 10) ] nito
Bag Vol. . 3Q___ Liters Post Test 0, Readi b 4 Initial Vol. oY 109 o 16¥.0
o Difference 7 N ] 91 41

320 P No.




Ores, inc. EPA Method 5 Field Data Sheet

Project Map Reearch, Tosl,bote Train No. €-2 >-1 202  Pitot Tube No. ¥ ___Cp_#35" leak Check:

Sample _.oonn.o:?%rllhrr Meter Coef. ¥ _14€f ____ Bor. Pres. 2995 _Ins. Hg Pretest: .20 15 Ins. Hg
Date _11-t-% Test 3_Runz .. AH @ z2.o3y Static Pres. I|||_:u Ho0 Post—test: _2_@_2_Ins. Hg
Oﬂnﬂoncﬂu D@2 &+ TmR Nozzle No.l-4 __Dp . 370 Estimoted IO S % .
: " Meter Vol. | Velocity | Orifice Desired Stack Sampling Train Temperatures — *F  |Oxygen
\oint | Tine Vi [Hoad=APNster— AK Dasyed Rupning engeid Temp. P9 _ 2 320 P
cu. it. | ins. H20 | Ina. Hp0 m Filter | Probe |Imp. Out| M/In | M/Out
P/ 7 Y,
D BRI A \\\\\\ \\\\\ \\\\ A \\\\\ \\\\\\\\\\\\\k\\\\\
L -{ - 104 ‘&5 N 5L 3¢7 ys7 772 | z2¥% t3 ¢ Y4 NA
s 10 | 0¥.27 2 ~ ¥ | 390 e/ %03 sy wv
4 IS 7 .67 23 1,59 3¢/ 187 7%/ 55 43
3 70 Ty 17 k> 1.87 39 5Y1 3.5 772 | 2v¢y z3y 42 5 7 9>
L |25 7€ 88 | .70 121 3v¢ 810 , 23 56 )
| 30 | 22{ .11 16 [,3¢ 306 117 240 Fx) 75
A-¢ 3¢ 15~ . .31 10 1,69 34e »Y 3.1 245 1 229 242 bYzZ | sz )
[ 40 18, 5¢ T 1,86 350 w47 4.0 147 57 vy
Y T3 138, 65 23 1 M3 ¥y 263 4.2 0 S v Y
] 5¢ 13613 vzl JEEAL 350 61> »wZ | a1 X g 34 CY)
T s 739+ 60 XA 104 391 160 717 59 Y5
T 166 | 19¢-71 WA 1Y 37 z1]_ | 33 245~ 29 | 9
Osis= )
O = 60 Ve 4114 ZHim | 70 , Taw 262 =520
Somples Recovered: Fliter Number %493 ___; [X Probe Wash ; [x] Wet Cotch ; []
Gas Sampling Data: Molsture Recovery Dota:
Box No. bwrl Bag Materlal L_}\ impinger No. 1 2 3 4 Deslccant] Total
Bag No. Leok Check _ ¢ _ cc @ 15" Hg Final Vol. 1A% 1e B e 1
Bag Vol. — 30 Liters Post Test 0, Reading — % Initial Vol. [wo | jeo | © .tql
320 P No. N A Difterence u.r» ‘0 Z [ %4




i

loresic  EpA Method 5 Field Data Sheet

Project Mays Research Tsbidyde _ Train No. -2 P-2s-1 D-& Pitot Tube No. . Cp-E2_ Leak Check:

Somple Location Aerse 8onlyc Tne. shek  Meter ooo..d\LWMM.nl.\lll Bar. Pres. lEmhl_su. Hg Pretest: «2_@ 15 Ins. Hg
2. _ -

Date _=!-%¥ Test .3 _Run3._. AH @ Static Pres. _—-!'¢ _Ins. HpO0  Post-—test: -0 _@8._¢ Ins. Hg
Operators _0&s &+ TMR Nozzle No. -4 _Dp 3% . Estimated MC .5 . 7% .
. Meter Vol. <O—On=< Orifice Desirad Staock Sampling Traln Temperatures — °F OXEOS
zn.ﬂan ._W-.".o <_J Head~ APMeter— AH cMuGoa Running ,_n.un EMM Temp. - P9 P 320 P
cu. . | Ins. HgO | Ina. Ho0 m |V : ¢ | Fiter | Probe [imp. Out] M/in | M/out | %
Y P, P, 7 7 7 P
333 W3 00 W 0272207777877 22727777 4727 30/ 72472220222
A-£ 5 46 S kY 1,60 3-8 453 727 229 XTs T4 50 J3 NA
s 19 750,01 ) LES 35%¢ o'0 3§ | ¥oo S5” 1 43
4 Is 253,241 T3 141 363 31> 268 X 42
3 70 I57.20] %2 1.4 347 729 w25 | 239 | 229 17 S1 14>
3 'y 0. . 5% 20 1.63 335" osy 295 5 g3
] 30 263 .14 A€ .97 319 39 | sz 754 >1 |43
o8-¢ 35 1 1.1 2l }. 1Z 3yy 1Y 3.5 76¥% | 230 TR g9 5 | 99
s qv 770 .66 ZL 15 3y obl $20 =7 7
y y§ 1y 1 1 Lz 1. 7€ 3571 Y1/ 297 s | 49
3 <0 271 .77 x4 1, 50 35 77 4./ 0 | Z2s¢ 297 g5 3 [ 24
4 [ 7% . 00 W17 ] .h; 24 100 N\L‘W . 75
] 80 75 .05 0 1,35 30¢ Yo5 755 6 ys5
GoE
(1937)
O = 60 Ve 4l,05 . AFiml 10 Tan_z1l Y =459
Samples Recovered: Filter Number _$91 ; DOd Probe Wash ; [] Wet Catch ; []
Gas Sampling Data: Molsture Recovery Data:
Box Noa. 8-z Bag Material .\IL b Impinger No. 1 2 J 4 Desiccant| Tatal
Bag No. 3 Leok Check ___ ¢ cc @ 15" Hg Final Vol. 2] no i 'EkO
Bag Vol. —32__ Liters Post Test 0, xoon.%.o -_— R Initial Vol. 10¢ 100 % n17e
320 P No. N Difference N\Q 10 | 3.0l 99




" Tlaboratories. inc.
~ AIR SAMPLING DIVISION

PROJECT oo Resared ok Lo

DATE \~1-6&
SOURCE wlgor Thovernlor 3 TEST NO. >
OPERATOR ). S\ock. '
INITIALIZATION INPUT PARAMETERS
PARAMETERS

C,-,,rr) e testd 2

RUN 1 RUN 2 RUN 3 RUN 4

(6) ¥ = - V/0 ééo.00d 70160 © 193.60 .

(S)AH® = NO. OF POINTS )z 1z 1z -

(©c, = ‘ MC s Sy 55 .

(D) _Dn = . V/F 2ol 40 242,19 784,057

(1) Py = G-H,0 . 47 2. 4 49 —_—

(At = RUN TIME 4o bo do -

(W) MC = 1-RND/2-RECT ) | 0

(0) B'y, = DIACINS)  ¥a.zs5 ey L o

(E) t = L(INS) _¥’_ X X _—

(2) Py = W{INS) _ ¥ X .4 -

‘ END OF RUN SUMMARY

VAP y#9 - 45 sy —

AW e 130 L0

T sy 26292 74z

: ™ 108 q4.9  yaer

V/STD  4o.71 41.3 U1 -

MC .S 5.1y .97 _—

VEL Jr.96 3%, 70 242 -

. IS0%  joo.2 100.3 1.7 —_

- . ACFM  s04z{ 30mS 3069 —_—

. DSCPM qzoé 2166 1248 -




Appendix D
Laboratory Data Sheets

35



laboratories, nc

AIR SAMPLING DIVISION

EPA METHOD 3
LABORATORY REPORT
SUMMARY OF ORSAT DATA

Project Name HDQ"W\VO FDMM Project Number 1003. 50
Sampling Location /}bgg; B%f: ?gg InC, Analysis Date [)-S-3&
Sampling Date []— Analyst __l;& (Jold
RESULTS
TEST NO. X[ INTEGRATED (BAG)
AND RUN 02 ANALYZER Fo
DATE NO. [] GRAB (BULB)
2C0, | %0 |%co % 0p
BLANK O |0.00120.90 20.90 —
| y-4-881 | |2.93|17.13 7.0 .29
2 |lz7x|7ne /7.2 1,38
3 1298|673 | 7.0 1,32
2 | 203|280 .23
2 1250|1753 .25
‘ 3 268 1228 .35
3 - 2351770 17.7 .20
2 .08 180 5. | .75
3 |2.33|17.758 7.7 1,24

Calculate F, before evacuating any samples.

values. If discrepency exists, reanalyze samples

Fo = 20.9 - xzoz

Compare Fp to expected fuel
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laboratories,inc.

Rir Sampling napartme_nt

EPA Method 3 (Orsat)
Laboratory Data Sheet

Analys

Project Number__ S8 /003,403
Analysts Date__ /- S5— &
D olcl

Apparatus Leak Check

v

Test

Run

Sample Yolume

Zero Poth ml

C0,

In1tial Rmrngw.ml
Final Readinqm ml

0,

L

Imtal Reamng.wml
Final Readinngl

B / an k Samply Vulume_@ml Yulume 002 _@ ml 1 Yoluine Z@ml
200, _Q00g g 0, 29%0¢

Sample Yolume 602 0,

licat

Duplicate Zru Point Q290 _ i | 1t Reeding QL1 | 11itiel Reautinga @0,
Final Reating 2. mi | Finai ReadingD-20 mi
Sample Volume (00 m1 Volume €0, O.D m1 | vorume 20.90
80, Q0% %0, Zwe

’ / Sample Volume co, 05

Test__ R

= ut Zero Point Q. 0N mi{ Initiel Readinq-Q@ Initia) Readianviiml
Finel ReaingZ.25 | Finel ReaaingZ0.Cr,
Sample Yolume OO m1 | volume 0, 295 | vorume 125 m
80, £33 %0, I2USg

Semple Yolume 002 ) 0,

Duplicat

uplicate Zero Point-Q&ml Initial RaadingQ.@ml Initial Readtnqmml
Final Reamnqz'.?gml Final Reaamg%)
Sample Volumem ml| Yolume CO2 _217_0 ml | Yolume LZZQm]
8. ZW g 30, oy




I.labor‘atories,inc.

Project Name

HDE -Mavo [

Air Sampling Department

EPA Method 3 (Orsat)
Laboratory Data Sheet

Sampling Locatio

sampling Date

T

e Project Number

$5/Q03. 403

[/- S-5C

Analysis Date

Analyst___ D. teld

Apparatus Leak Check

Sample Yolume CO..2 02
Tes! ) kun 2_ Zero Pomt...O_'QQ. ml| tmual Reamngaco m! | Imual Readmg_z;ZEml
Final ReadingZ=Z2m1 | Final Reading [ZZSm1
Samply vulume L20_an Yulume CO. 275 w Yulutne 1Z
% 00, "275% | %0, LUCOs%
) Ssmple Yolume CO2 0o
Duplicate Zero Point —2:P0_mt | 1nitiel Rewing- @ L1 | nitiet Rewling 2011
Final Rearing Z.80 mi | Finat Reading/Z-20 mi
semple Volume L0 m1 | Volume €0, Z: 80 m1 | voume ~ 12/Zmi
g00, 2505 | %0, 27210 %
Sample Volume C0, 05
Tesi__l_ Runi A } . R
zero Point L2200 _m1| inttial Reecing@:00 | initial ReadingZZm1
Final Reading2:72 | Final Reading 230 m1
Sample Volumamml Yolume 002 _2_,_22 Yolume <12 ml
g0, 285 |x0, LB
Semple Yolume 002 0,
Dupticate 26r0 Point —C-00_m1| inittal Reading2lm1 | Initial Reading3.LOml
Final Reading-3-C0mi | Fine1 Reacinge:Lom
Sample VOlumeJ.m ml}| Yolume 002 3.00 mi | volume ._/J;D_Oml
8 . 3200g|s0, [12%Ls




pna
laboratories,inc.

filr Sampling Department
EPA Method 3 (Orsat)
Laboratory Data Sheet
Project Name - atfon  Project Number_X&/Q03, 403
Sampling Location 'U22§9 ’ Analysis Date /= [5—K<
Tncinefatcl Analyst___ iRk (Jn)d
Sampling Date_ L1~ -8 Apparatus Leak Check
Sampls Yolume 002 0
Test Run Zero Pomtﬁl.cg. ml} intial ReunngQ-QQm] inmtiel Reaamgw !
Finel Reading. 000 m1 | Final ReadingZ220 m1
B ] al v Sernple Yolume L m1 | Volume CO, .Q-@.ml Volume 2270 m
z0, Q00 z|g0, 2Dg
- Semple Yolume ~ co, 05
Dupticate Zero Poinl_Q_w ml| initiel Ruﬂinch_m ml | Initiel Rewlngﬂm Zm]l
Fina Reeding €0 m1 | Finel ReadingZC 70 m1
sample Yolume 20 m1 | volume €0, 200 m | voume ~ 20%0m
$00, L0 g |0, D3
g Sample Yolume co, 0
TesL_Z_ Run_.L , - O 2
Zero Point LLOO _mi| inttie) Reading. 2L | initial ReecingZO0m)
Finel ReadingZL8C. | Final Reading[Z mi
sample VolumeL00 m1 | volume c0, 200 volume 1Z0 m
z00, Z g0, 1ZH0g
Semple Yolume (Jo2 0o
Duplicste
P zeco Point0-CO_m1 | inittal ReadingQ.LO m1 | intttal ReadingZ Q5 m)
final Ra‘amngz_éﬁ.ml final Razmngﬁ;.ﬁml
semple VolumeL20_m1 | volume cozz‘Qim voume 17250 my
: 205 g3 | g0, 1ZT g




ﬁaboratories,inc.

fllr Sampling Department
EPA Method 3 (Orsat)
Laboratory Data Sheet |
Project Name HDE - Y Fbunrh#c-n Project Number _m,_ﬁ__
Sampling Location Mogse Poulogl  Analysts Date——L/= 1585
. TNCINGRQIT Analyst D2k Iwold
Sampling Date_ L= 1I=&¥ Apparatus Leak Check
2 Sample Yolume 002 0, |
Tes — Ru lero Pomt_Q.@_ ml] Imtiel ReamngQ_[Qrm imtal Reacmg.é__:soml
| Finsl ReadingZ 32 m1 | Finel Reading<RCCm)
Suinple Vuluma.LQQ_ ml{ Yolume 002 250 mi | Yolume _Lzb_"_)m!
z0, 2Lz |20, 17250 ¢
. Sample Yolums co, 0,
Duplicate 2er0 Point —2-00_m1 | initiel Reeding@0.m1 | tnttiel Resding 225!
. Final ReadingZ3C m1 | Fine) Readtng 22 Zm
Ssmple Volume ZLE. m1 | Volums OO.,.Z'_s_C_ml Voume  JZ235m
g0, 22Cgx | %0 1255%
’ 2 ' Sample Yolume co, 05
Test_Z—__Run 3 0%, -OCU 2.7C
zero Point L0 mi | Initiel Reeding&2==" | Initisl Reeding ml
Final Reading 222 Final Reading 2 Lmi
sample Volume/22_m1 | Volume €0, Z2C. | volume 17.20m
g0, Z2° |80 1230 ¢
Semp!le Yolume 002 0o
Duplicate |
260 Point _O. 02 _mi | 1nitiel Reading.L2Lm1 | initial ReadingZ42m)
Finel Mm_z_jﬁ. mt | Final Raamnoﬁﬂml
Sample Volume./.Q_ mi| Yolume cozzaéé.ml Yolume 22 ml
% 2e5% | g0, L22s




Ilaboratories.inc.

Alr Sampling Department
EPA Method 3 (Orsat)
Laboratory Data Sheet
Project Name_HDR. — ) lon _ Project Number /003, 403
Sampling Location 032 o€ Analysts Date_1/=/S- %2
. Tncin Analyst Dirk  1winld. _
Sampling Date— /= )I-F& Apparatus Leak Check—
3 / Sampls Yolume 002 . 02
Test Run 2Zero Point L2.L0 _m | initie) Reading CLOm1 | imtial Reamngz‘ﬁml
Finel ReadingZ2.32 m1 | Final ReadingZ2Lmi
satnple Yolume 20 an | Yolume c0, 235 m | voume 1275 m
200, &2 |z0, J[LDg
- Sempie Yolume co, 0, .
Duplicate Zero Poinl OO0 _mi| Initiel ReudingQ.@ml Initial Rea:llngzﬁml
: Final ResdingZ32 mi | Finel ReadingZ2C0mi
sample Volume LT m1 | Volume €0, 235 m1 | Volume  [Z£Sm
500, =23Dsx|sg0, 1253
! 5 Sample Yolume . 002 , 02
Test Run Z .
Zero Point .00 m1| initiel ReedingQ: 00 | initist Reeding2m
Final Reeding &2 | Final ReadingZ2.Lm
semple VolumeLOO m1| volume €0, &C5 | volume  Z/S.m
s, £ |go, &S
Semple Yolume GO2 0y
Duplicat ‘
upticate Zero Point.Q.m_ ml{ Initial Readinoﬂazlml Initial Readinoz_' o, m}
. Fine) wmmml Final Rmnomml
Semple Yolumeﬁ)ﬂ ml| Yolume wz.&ml Yolume .L?:.Céml
% 2103 | g0, LLDg




|aabor'at.ories.inc.

Rir Sampling Department

EPA Method 3 (Orsat)
Laboratory Data Sheet

Project Name_HDE- Vo 00 Project Number
Sampling LocationYe; wlag Analysis Date
. Ing’gl\ﬂgﬁé'

Sampling Date— (/= // = &S

Analyst

1=

XS /03, Y03

)S=5

Rk

(Wold

Apparatus Leak Check

Sample Yolume

2ero Pomt_Q'_QL m)

-2

Test_ 2 Run—>

Setnple Yolume 100 ml

0,

inmtial RaaumgQ.QQm
Final ReadinoZéé ml
Yolums 002 .%ls_nﬂ
%c0, 232%

0,

Imtial Reaging.Z2m1

Final Reading2L:/Sm}

Yolume imml
%0, /l@.z

- Sample Yolume
Duplicate Zet'o Point.QcQQ_. ml

Sample Yolumeﬁ@. ml

0,
Initiel Reeding COm

Final Reading 2:3C. m)

Yolume CO, Z30 m

0o .
Initiel Reuﬁng..z..-ﬁml

Final ReadingZ2:Omi
Yolumse .LZ.Z.S.ml

g0, 1ZDs

Sample Volume

Test Rur

Zero Point e _m]

Sample Yolume ml

¢,

Initial Reeding——-
Finel Reeding
Yolume CO,
b 4 002

0,

Initial Reeding
Final Reading
Yolume
20,

mi
ml
ml
p 4

Sample Yolume

Duplicste
P Zero Point ————__ml

Sample Yolume m)

0,
Initial Reading—mi

Finel Reading mi
Yolums 002 ml

2 2

02
Imti‘el Reading——m)
Final Reacing ml
Yolume ml

% 04 2




pace |
laboraionies nc

4

Project Name HOMD RtSe&’cd\L_s_"

AIR SAMPLING DIVISION
GRAVIMETRIC DATA SHEET
ORGANIC CONDENSIBLES

Sampling Date

Project No. %%loos 4O X

E‘»\AQY ﬂC'l '\3\1
I'M

ujylgk

Sampling Location_Movge ﬂmu“wf

. Analysis Date

Sampling Reagent

DT praley.

Avg Gross Wt. 101 4624 4
Dish Tare Wt. 1014587 g

-~ Blank Wt. 0-0006 g
. Wt. of condensed
organics . 0G0 3\ g

Transfer “Wt. of condensed
organics™ to box No. 1.

WC's

1'0'353‘ Ig

we lo
Avg Gross Wt. %Mié g

Dish Tare Wt. 1051011 g
Blank Wt. 0 ovob g
Nt. of condensed

organics 0 %43— g
- T

Transfer “Nt. of condensed
organics to box No. 2.

2 [0 3IFxis]q

Inuneyalor < Shack Analyst
Test No. \
70 md ol '
Run No. \ Run No. A Run No. Y
PACE Sample No. HOIS & PACE Sample Ho. 40159 PACE Sample No. 40160
Dish No. 14 Dish No. 16 Dish No. a8
3 Date/Time 1 'S18% 40| pate/Time  WIS|B% 3-40 Date/Time uliglss 340
< *Gross Wt. 1O0\' 4624 9 *Gross Nt.  (0G' 10-4¥ g | *Gross Wt. Q% 723% g
WA e i ] 10 30 . . .
Date/Time “\‘S‘lﬂr W 0°9 Date/Time \‘\‘91“‘ 1" oV pate/Time wfi16les
*Gross Wt. V01" H62S g | *Gross Wt. - (0G- to43 g | *Gross Wt. A -1224 ¢
N

Avg Gross Wt. A% ' 7323
Dish Tare Nt. A% 718% g

Blank Wt. 66006 ¢
Wt. of condensed
organics 0 (D324

Transfer “Wt. of condensed
organics” to box No. 3.

3[p-co 32 g

TT(M‘B&




laboratories, nc

EPA METHOD 9 FIELD DATA SHEET
VISIBLE EMISSIONS

Project HDE—’W Test No. /"3
Source No. 1 moQﬁQ /BOM L Observer NPk LUQ/J

Source No. 2 Last Certification Date /OZO'&
Date I)-l/—Eg '

Location of Observer (Direction & .Distance) 3‘0 ;CQ'"
CQO/V\ S+Qgé’ on Yho Abﬂk‘asf' sido Observers Position in

Source Heignt SO Q,Q_‘\— Relation to the Source,
Source Outlet Dimension &/ \eo+ Plume and Sun

Pluime Vescription (Type, color, etc.) {éhﬁ and gé@_f N

affochad pluma

Backgrouna Description {include color) Oved ¢ a<t ‘%w
oard  Clouds - Gy and. Whrde Clovds \‘ Xe—Obgesief.

Metgorlogical Conditions_( agmard @ming W Sack — E
AD ClOUd COWE— Amoient Temperature 55 O <ol Xz
Wind Direction W‘f"‘ Wind Speed /— mph /‘ r"

Type of Source, No. 1} bths{-ﬁ %Cjﬂeﬁa\%_ﬁ p”/MQ s
Type of Source, No. 2

Fuel Type, No. 1 HOS[ZM'I‘aI Wgﬁi No. 2
14

Load, No. 1 No. 2
Personnel Present at Time of Observation: S
Dikk wold
, - COMMON STACK -
Unit No. Unit No. . Unit No. Unit No.

Unit Load:

Fuel Type & Quantity

\\\\"’



Flaboratories, inc.

EPA METHOD 9 FIELD DATA SHEET
VISIBLE EMISSIONS

Project HD?-- l\'\ay’o Test No. Z — | .
Source No. 1 )l , TIY ftplbserver Dk l’v’,QH
Source No. 2 Last Certification Date /(C ’ZL’ 55

vate_ ||~ "S5
Location of Upserver (Direction & Distance) [a:) &]_ -

rf(lS"f" C"(: S‘hl(k (SOL'-QCQ\ Observers Position in
Source Heignt S0 Leoot Relation to the Source,
Source Outlet Dimension & &-ed— Plume and Sun

Plume Description (Type, color, etc.bm’_ N
= 2 bRown qHuckd pliine wind- caln

Background Description (include color)lB[gm Skz CIREN
plume—p 7y B¥ wh-

UJH"-\ A& 'Fel.fl.‘ W 5-’1(&._,, )t { E
f

Meteorlogical Conditions

C lDUdS ‘-',Z cley ient Temperature OF (s g
Wind Direction Wind Epeed__g ) mph SV
Type of Source, No. 1 L TACingPatol.

Type of Source, No. 2

Fuel Type, No. 1&45’2( TTa] UWasE No. 2

Load, No. 1 No. 2
Personnel Present at Time of Observation: S

Dtk pbid

- COMMON STACK -
Unit No. Unit No. Unit No. Unit No.
Unit Load: :

Fuel Ty‘pe & Quantity




pace

laboratories, inc

EPA METHOD 9 FIELD DATA SHEET

VISIBLE EMISSIONS

Pro,]ect_@: Hl)e"/nCLyO Test No.

Z-2

Source No. l_m&m&mbsewer Digk [Q(l/(/

Source No. 2 Last Certification Date /0 -2~

e———

Date ”"" ﬁ

Locatwn of Observer (Direction & Distance) ’SO ;&gj’
ast of Stack (Soueco)
Source Heignt () CQ{(*

Source Outlet Dimension 1-—/ g~€Q‘}'

Plume pescription (Type, color, etc.) [BROWN
atfaced plume g e

Background Description (include color) B’ue S/(y

Wi _an O(caséngL_hdea,_d_

Metegrlogical Conditions
(eu) lovds oSt Amb1ent.Jemperature :;30 °F

e 44
Wind Direction Sglm ;,,e;( Wind Speed_ () {Z-Qmph

Type of Source, No. 1 p\)asie TINUre Lot
Type of Source, No. 2

Fuel Type, No. 1 ﬁDSDI‘,ZJ wWasie no. 2
Load, No. 1 No. 2

Observers Position in
Relation to the Source,
Plume and Sun

N

e

wind = calm

Je PM’Q
W| Stk
[wmz.) X i

obsaewﬂ S-A

‘

Personne] Presen& at Time of Observation:

Dk wel

- COMMON STACK -
Unit No. Unit No. Unit No.

Unit No.

Unit Load:

Fuel Type & Quantity




pOcCe

\aboratories. nc.
'EPA METHOD 9 FIELD DATA SHEET
VISIBLE EMISSIONS
Project HQQ - Moy Test No. 2

-3

Source No. l_m_caz__BmlgzaMé&@%server_D_ﬂ_J tlold

Source No. 2 Last Certification Date 20

Date JL——‘[ — R

Location of Opserver (Direction & Distance) !'S“ ﬁ’i‘
Eost cr? Stack _(Soulw)
Source Heignt al -
Source Outlet Dmension Ho feat
Plume Description (Type, color, etc. )Wn.,un
attacked plume
Background Descmptwn (include color) bl;g §LZ
with o clouds
Meteorlogical Conditions Cle% and SvaAny
NO C[Q“éﬁ __* Ambient Temperature 30 %
Wind Direction Sj‘)!ﬁﬁ Wind Speed 4 ‘-/"q mph

Type of Source, No. 1_asie T ncinclatol
Type of Source, No. 2

" Fuel Type, No. 1HQ$¢' Al “hsk‘No. 2

_Load, No. 1 No. 2

Observers Position in
Relation to the Source,
Plume and-Sun

N

l(lolme_
S

"G5O X %
( Obsw,éw
wird

Personnel Present at Time of Observation:

D12k Wold

| - COMMON STACK -
Unit No. Unit No. Unit No.

Unit No.

Unit Load:

Fuel Type & Quantity




pace

laboratories, nc.

EPA METHOD 9 FIELD DATA SHEET
VISIBLE EMISSIONS

Project Hbe-— M Test No. 37-'I

Source No. 1 Mo@: i%!!?é ﬁc@m%sewer Iﬂ@é inld

Source No. 2 - ‘ Last Certification Date_ /D -2 - & ?
pate_ ||—1]—=55%

———

Location of Observer (Direction & Distance)

East iouﬂ_\_@gsf__gﬁ He Stack %Sou/(’ce\ Observers Position in

Source Heignt SQ g\gg\' ’ Relation to the Source,

Source Outlet Dimension 4 (eot Plume and Sun

Plume Description (Type, color, etc.)@lowf\ N

otacked plumg | PN

Background Description (include color) (leag b [«."Q '/‘/ we

sky -ne clouds /

Meteoﬂogicé] conditions Cleal a { W O Obseevt] E
NO C,'louQS Ambient Temperature gO F )*(

Wind Direction South SM‘ Wind Speed j"? mph {
Type of Source, No. 1 M§jﬁ :Dcimggmg I‘/L\ >
"SUN

Type of Source, No. 2 Wi
Fuel Type, No. I_H@PHLI[ asfe No. 2
Load, No. 1 No. 2
Personnel Present at Time of Observation: S

Dirk Wold

T

. 4 - _CO!MON STACK -
Unit No. Unit No. Unit No. Unit No.
Unit Load:

Fuel Type & Quantity




laboratories, inc

EPA METHOD 9 FIELD DATA SHEET
VISIBLE EMISSIONS

project. HDR_— Mawo Test No. ,
Source No. 1 Observer fék /{L’Q[d] _
Source No. 2 Last Certification Date /M"&q—;

Date___||= /-5

Locatwn of Observer (Direction & Distance)

tack /Sougce Observers Position in
Source Heignt  S() &j Relation to the Source,

Source Outlet D1men51on‘ L/ ;i_a‘l‘ Plume and Sun
Plume Description (Type, color, etc.)__mpu)/\ . N

adfric hed ‘2 Jum@.
Background Description {include color) BIMQ sb/ ()(U’V‘Q

Wi o {2 chouds N4

Meteorlogical Conditions !!l@z ( lggé add W ;__S,'_a('& 3
sunnw Ambient “Temperature 35 OF Aok )
Wind D1re¢/tionw%§! Wind Speed g-/g% mph 7
Type of Source, No. 1 j /' .7@__ s Avel.
u.Md

Type of Source, No. 2
Fuel Type, No. IHC'SQ’?O’ ﬁégg No. 2

«©
Load, No. 1_ No. 2 \‘)'Y/SUN
Personnel Presentdat Time of Observation: S
Diek ol

- COMMON STACK -
Unit No. Unit No. Unit No. Unit No.
Unit Load: :

Fuel Type & Quantity




}
t

laboratories, inc
) EPA METHOD 9 FIELD DATA SHEET
YISIBLE EMISSIONS

Test No. j'B
observer DY Wolcl

u!gg Inciefdpast Certification Date_JO - 2055

Source No. 1\

Source No. 2 ¥Mp&o

Date =] -8
Location of Opbserver (Direction & Distance)

] u Stack (Souﬁggl Observers Position in
Source Heignt_ SO Legt _ Relation to the Source,
Source Outlet Dimension__ 4 +er} . Plume and Sun
Plume Description (Type, color, etc.)_benu)f\ . N

attoched  plume. |
Background Descripti‘on (inf:'l ude color) bNQ MQL

SL,Z—— <SOME_ ClOggi"[ : //‘{./ﬂm
Meteorlogical Conditions /1D W SHac -2 E

IEZ\/ = 3/0 C'OQ_C fent Temperature 35 OF (Sove
Wind Direction Southwedt Wind Speed S-/0 wph

Type of Source, No. I_Mg LACingsn /

Type of Source, No. 2 . »’/\0' Xl-ob;w{h?(
Fuel Type, No. 1 H C_s'ﬁ l@[ stﬂe No. 2 o
Load, No. 1 No. 2 W’WM
Personnel Present at Time of Observation: S

Dk Wold

- COM4MON STACK -

Unit No. Unit No. ~ Unit No. ~ Unit No.
Unit Load:

Fuel Type & Quantity




laboratories, inc

EPA METHOD 9 FIELD DATA SHEET
VISIBLE EMISSIONS

Project HD@—MO Test No. )=/

Source No. 1_Maese BhylAxl Observer_ DRy [WVolA

Source No. 2 Last Certification Date /0-20- 8P
Date )l-¥-8€

Location of Observer (Direction & Distance) 120 &

East" O‘\:‘ Sf‘ad/ Observers Position in
Source Heignt SO Leot Relation to the Source,
Source Qutlet Dimension  Z/ QQ_‘{" Plume and Sun
Plume Description (Type, color, etc.) Whife and C}K@/ N

attached plyma.
Background Description (include color) Ot cast

__and Clouds — whie and 0 _CJouds 0
Meteorlogical Cond1tions£h@@§ast aﬂd é/ﬁm; W| Stack —,, . |E
/04/0 ( &d g:% Ambient Temperature &/ ¢ W(Sow@ O )< ﬁ

Wind Direction L}Q Wind Speed I— mph

Type of Source, No. 1 uasfe I&Z&@%ﬁ

Type of Source, No. 2
Fuel Type, No. lHosplf‘a/ LbsIe No. 2

Load, No. 1 No. 2
Persdnnel Present at Tim of Observation: , S
Dk Lk49!
- COMMON STACK -
Unit No. Unit No. Unit No. Unit No.
-Unit Load:

Fuel Type & Quantity




| ; |
. ; - 1 woy
laboratories, inc ol uind stott o - LI Y 4 o Positions

wind stabtr-calm -
EPA METHOD 9 FIELD DATA SHEET Jomin - NoRihuwest

VISIBLE EMISSIONS

Project HD@ - Mayo Test No. -2

Source No. 1_/Mopse ng[dggg Observer  DJRX 1,(4_0/5/’

Source MNo. 2 Last Certification Date /O-Z0- £F
Date ||I-4-8§

Location of Opserver (Direction & Distance) &0 %g‘i . /
Seom.  Stack on Hhe Nelheact S Ao Observers Position in  /

Source Heignt 50 (et Relation to the Source,
Source Outlet Dimension &/ -Ce_g-}- Plume and Sun

Plume Description (Type, color, etc.) u)h'dg aﬂ ggg : N 4

otffacked plume wind
Background Descrip’cion (include color) \) MM—»L’
and. Clody — GRY and wm‘é E’/ v X
Meteorlogical C:)nditionsr Mmgf a‘r]d éf/‘l@ - W ?\\:gﬁu vJE

16 ou ient Temperature ﬂ_’_ F 'g _ ;'ﬂ,_

Wind Direction Calwcwﬁm Speed O -4 Jmph bake <
Type of Source, No. 1 Wasle Tne, V4 %ﬁ/‘,
Type of Source, No. 2 ‘ Rut
Fuel Type, No. 1 Hopifa[ (bfe No. 2
Load, No. 1 ' No. 2
Personnel Present at Time of Observation: S

Dick Wold

- COMMON STACK -
Unit No. Unit No. Unit No. Unit No.
U_n'it Load: '

Fuel Type & Quantity
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EPA Method 9 Field Data Sheets
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Appendix F
Visible Emission Evaluator Certification
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Dirk wola attended the October 19, 1988 Visible Emission Evaluation
Certification Course sponsored by the Minnesata Pollution Control Agency
and the Upper Midwest Section of the Air Pollutior Control Association On
October 20, 1988 he completed the course by evaluating generated smoke.

During the course»of the test an average deviation of less than 7 5% for a set
of 25 white smoke and a set of 25 black smoke was maintained and none of
the readings deviated by 20% or more.

As of November 29, 1988, his certificate of completion had not been
received. If this document is required to complete the review of this test
report, notify PACE Laboratories, Inc. in writing and a copy of his
certification will be forwarded upon receipt.



Appendix G
Fuel Input Data
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Fofeved bh (n

§ | . |
" laboratories, inc. -] 22)ss
AIR SAMPLING DIYISIOH
GRAVIMETRIC DATA SHEET
ORGANIC CONDENSIBLES
Project Name HDR  Mayp Sampling Date 1! -1(~-%88
Project Nu._ 881003 - Lo 3 Sampling Reagent DT Waklew
Sampling Location Movge (dewlaey  Analysis Date
Analyst
Test No.__
2488 ML 22 ¢ A 22¢ AL
3
Run No. ‘ Run No. A Run No.
PACE Sample No. 40919 PACE Sample Mo, 4020 | PACE Sample No. L0 2 )
Dish Wo. Lo Dish No. all Dish Wo. by
Date/Time W]i618% 3-30 | pagesTime  \'| '%.[%6 3-32| pate/Time u] 1 lee 332
*Gross Wt. 10D (A4 g | *Gross Wt.” 101 L[1Dg|*Gross Nt. (O3 3340g
Late/Time wlig ) 8% 9'czqg | Date/Time \u \ I AEANE Date/Time \ll\? s 4w
*Gross Ht. 16271947 g | *ross Wt. 10(: 6117 g|*Gross Wt. (c2'33%4g

Avg Gross Wt. V607196 4
bish Tare Wt. \0D*' TI8> g

Blank Wt. o uvro/7 g
Wt. of condensed
organics _()ﬁ’(flfvé g

Transfer “Wt. of condensed
organics” to box No. 1.

WC's M’l'['O'O’ﬁé llg

Avg Gross Wt. 121" 6115 g
Dish Tare Wt. O} 'GORE g

Blank Wt. Q gv?Ig
Wt. of condensed
organics 0 (URR g

Transfer "Nt. of condensed
organics™ to box No. 2.

2|0'ﬁ10 lg _

Avg Gross Wt. 1C 2 350%
Dish Tare Wt. \02 33744

Blank Wt. 0 ¢cvo7 g
Wt. of condensed
organics 0 UT!l 4

Transfer "Wt. of condensed
organics” to box No. 3.

3[0-CO 0 g



loboratories, i,

AIR SAMPLING DIVISION
GRAVIMETRIC DATA SHEET
PARTICULATE IN PROBE WASH

Project Name_Ma,c Qe;emdn Tt Sampling Date ' \q lw
Project No. ¥% F’ooal Y3 Clean-up Reagent Acedzne
Samp'ling Location Meoxe R _\qer Analysis Date

ney Nereder — vy

: ~Sdc k. Analyst
Test No. \
Run No. \ \M Run No. 2% ‘35’“* Run No. 3 iil;m\L
PACE Sample No. “%0IS¥ PACE Sample No. 4/0i(SH PACE Sample No. &¢l D
Evap. Dish No. _ \ Evap. Dish No. >ite Evap. Dish No. %7
Reagent Density Reagent Density Reagent Density
Blank Conc. Blank Conc. Blank Conc.
Reagent Vol. 1V ml | Reagent Vol. !>%~  ml | Reagent Vol. (LS m
Date/Time ul'S18% w1s | pate/Time 1]1$18% V''!S |pate/Time
*Gross Wt. 123 ' 7727 g | *Gross Wt. 12679594 g|*6ross Wt. 136'7101 g
pate/Time  W[W&IS8 S0V | patesTime ) 16|55 U2 | pate/Time
*Gross Wt. 1aS 7742 g | *Gross Wt. 126 7962 g | *Gross Wt. 1Qb 710€g

1235+ 7740
Avg Gross Wt,sieisb—ireng
Dish Tare Wt. 125 7038S g
Blank Wt. $26¢bL g
Particulate in
Rinse

0 0L4% g

Transfer "particulate in
Rinse" to box No. 1.

PU's

Avg Gross Wt.136°796C g
Dish Tare Wt. {( * 748S g
Blank Wt.  eedde’ g

Particulate in
Rinse 00468 4

Transfer "Particulate in
Rinse® to box No. 2.

2 [0048T g

1[0 0848 g

Avg Gross Wt. 136 7104 g
Dish Tare Wt. |36 6664 g

Blank Wt. 0 U207 g
Particulate in
Rinse 0'043> 4

Transfer “Particulate in
Rinse" to box No. 3.




.Tnnsfer 'Particu‘l ate on

Filter® ¢t box No. 1.

'Sun values fm ucn box

“"Tabelled 1 and ncord 1u £

Tnnsfer 'Particuhte cn
Filter® to box Na. 2. .
Sulf 9218& from each box
labelled 2. and record ‘lu .

”_—_ - _"_‘., e o nd G M :
g - AIR SAMPLING DIVISION
e - GRAVIMETRIC DATA SHEET
K ' . PARTICULATE ON FILTERS
?.“ - L ‘2 .
Project Name z!lgyo ngeo\(dn Tnd ~ Sampling Date__ |: )ql?t
Project No._ 2¢ /003. 403 : Filter Type E, beraluss
Sampling Location Merse ﬁgu\g_gr ) "Analysis Dats Y
—ZX ncineradel Analyst
Test No. ") '
Run No. { Run No. 2 Run No. - 3
PACE Sample No._4Y0IS'¥ PACE Sample No._4/0[SY PACE Sample No._40! 60
Filter No. 00 Filter No. gOol Filter No. ZI1S
: g‘un-(m : \]1ole€ 048 ihtelTine . wliel8g 104¢ Date/Time - Wt |%% 1o he
- *Gross Ht_. - -0-66-31> ¢ *sross wt.’ LLL(LB_S__Q *Gross Wt. .0 6619 ¢
RS °. ,x‘ ', . ),r* ._:_ ""‘. . ) -_'f;.‘t-‘,_"“ '..~ o
g nmmngf??; 0| niss 920 - mte/ﬂne g nlum 230 ‘Date/Time “ylitlge - 8:30
. *Gross Wt. 7. 066 342 ¢ *Gross e, Q 5 556 g| *Gross Nt. .0-4£213% g
~ Avg Gross.Ht'. 066328 ¢ Avg Eross Nt. 0 é 56"qu Avg Gross Wt. 0 ' £6 202
CTare wr.h 058656 g TareWe. - _0°5%373g| Tarewt. - _0- 57605
-~ Particul ate on . Particulates on : Particulate on
N r-'ﬂur ‘:‘: Lo o7£.7?. q Fnur;.j, 0 05270 Filter . °.0'0%597 g

Transfer *Particulate on
Fﬂur u box Me. 3.

Sum viiuns from each box

laselled 3 and record 1n

box No. Ti. bax No. T2.. bax Ko. T3. LT
MAM-; .35 NN ’ Lk
X ‘ “L&. “ 2 ;-"Z- .'; 3 --._‘:;_._”,’:q,’ ); ._
g T . S U
*-um't..-,. RCI N ESEE 35 ez Ji0 95270 ,,' 1[0°0%sa7 |, B
Touls NEEAEZ. Jq| ¢ 1 (181004, n @3 T ]

N

(]

A

»
B




* AIR SAMPLING DIVISION -
GRAVIMETRIC DATA SHEET
REAGENT BLANKS

Project Name |Mco QeweciahIng Sampling Data

iy ley

Pr,ojec't No. § ¥ icc.4/C3 . Analysis Date

,Sanp'ling Location Morse Rllcer .Anﬂ'yst
__Ir’\c'.herc»\}rr — Stec I

Test No. \

“ . _ WET CATCH PROBE WASH

Type: EIOrganic (Extraction)
O Inorganic -

O Gravimetric Only

. ' a Sg; to be conducted -
BEFORE any other
) analysis
’ - [ other

Reagent T WM

Volme 350 wd ml
Dish No. >
oot SR itefTime \ 15158 F3740
“ 7700 . *Gross Wt LIRS KT 9
b " Date/Time_ M| \sB% 160
. *Gross Wt._Qa ssac 9

Avg Gross Nt. 29 5589 g.
Dish Tare Nt, on.5<5S> ¢

Total Blank Weight 0° 0006 g

I VETCATSH

" Type: (& Gravimetric

O] Retain for
further analyses

- Other 1nstruétions

Reagent Pecpne

Yolume 26 mA u]
Dish No. FP

‘Date/Time [ 1S188 1 'S
*Gross Wt._ 123 19435 g

Date/Time ' [16[5S & 0D
*Gross Wt._ 122 13 ¥ g

Avg Gross Wt 1221936 g
Dish Tare Wt. 122 1229 9

Total Blank Weight 000/ g

-

PROBE WASH



“Mdboratories, nc.

—

AIR SAMPLING DIVISION
GRAVIMETRIC DATA SHEET
PARTICULATE IN PROBE WASH

Project Name H O R MOW\ c Sampling Date |1 | %S
Project No. §%1c¢2 2 - ‘16\3“ Clean-up Reagent A Ce et
Sampling Location Movs2 M cwlaey Analysis Date

j Analyst
Test No. 2
Run No. \ Run No. 2 Run No. 3
PACE Sample No. 40219 PACE Sample No. 4C91 20 | pACE Sample No. 409 2
Evap. Dish No. Dick Evap. Dish No. opPT Evap. Dish No. ~\5 7
Reagent Density Reagent Density Reagent Density
Blank Conc. Blank Conc. Blank Conc.
Reagent Vol. NG ml | Reagent Vol. \DO ml | Reagent Vol. 130 ml
Date/Time  '1 |48] 28 30| pate/Time [IR]SE 2-30 Date/Time ''|12]et 3 20
*Gross Wt. ¥1' 1332 g | *Gross Wt. ¥5' 6490 g|*Gross wt. %4 J</3 g
Date/Time  *'1 3168 P povomine  WIE1IE 9 0D paresmine  n|1215¢ e
*Gross Wt. 31 1327 g | *gross Wt. £S5 6494 g|*eross Wt. &4 7S] g

Avg Gross Wt. 3(' 1330

g
Dish Tare Wt. 311062 g
Blank Nt. (70D g
Particulate in
Rinse 0'02(8

Transfer “Particulate in
Rinse® to box No. 1.

PU's

110 94¢5 lg

Avg Gross Wt. 35 ' €4 92 4
Dish Tare Wt. 8 S Lio3 g

Blank Wt. 0-¢TTy g
Particulate in
Rinse 0rO03%L g

Transfer “Particulate in
Rinse" to box No. 2.

20°0>¢s lq

Avg Gross Wt, 84 76124
Dish Tare Wt. 84 7014 g

Blank Wt. 0 (T3 g
Particulate in
Rinse 0 0495 4

Transfer “Particulate in

‘Rinse" to box No. 3.

3[0 0449¢ ]g




+* labelled 1-and ncerd. u k;;
| box Ne. T1.' . :

 Filters . llf 0"5"71_‘\

’..i" > Y ‘1.'.""",:'

- gt imss

AIR SNPLING OIVISION
- GRAYIMETRIC DATA SHEET

" PARTICULATE ON FILTERS

.Tnnsfer 'Part'lcuhtn on

--n

Filter® ts box No. ‘l.

Sum values from each box'

-

. Tnnsfer 'Ptrticulau on_ )

Filter® to box Na. 2.
Sum vilues from each box -

Tabelled 2 and record 1n .

bcx llc. 2.

l.l PAVD
..': e °

' z"[o o§o€a g

Project Name POR Mowm0 Sampling Date njr)3s
Project No. €% 1023 " 403 - Filter Type Fibevglons
Sampling Location_ Mors€ P cwledy  “analysis Date
Analyst
Test No. 2
Run No. B Run No. 2 Run No. g 3
PACE Sample No. LOoA19 | PACE Sample No. 40920 PACE Sample No. 40 Q2 |
Filter No. = %24 Filter No. 34O Filter No. : 84|
“DatesTime  nLB188 AS | paeesrine  V[ISY A1S| paresTime - W1 16136 GniS
. "Gross ut. ‘0° G"l l'b"l *Gross ¥t. 0 7| 5‘13 g| *Grosswe. .0° 706824
Dai&l‘l’im :.“‘1“"“ 3’5‘0 inltllﬂu . “‘”-'“ 4730 ‘Date/Tlu"-"».;ﬂlt-f“’: 3}*30 -
" wGross wt, ¢ 0 GA\Z6 ¢ #Gross ut.,_ ) ‘7|s-35 §| "*Gross wt. .0'70466 g
..-‘_Av'g _Gross Ht.l) E41%2 g | Avg Gross Ht. 0 7 L 5"'2 g| Avg Gross Wt. 0' 70674 g
“'Tare Wt 0-S8C7 2 g Tarewt.: 0°'6>490 g| Tare Wt. 063 43¢ ¢
Particul gte on . Particulata on : Particulate on = -
Fiter . 005459 9| Fiwr .. 00080 5 g| Filer " 007848 g

Transfer 'P.art'lculat.-. on
Filtar®.ta box Mo. 3.

Sum values from each box
Tabelled 3 and record in
box Ne. 3.

3[0'HRHE9
Torals [0 081CY lg n [0 IZ0Z 14 n(0 12308 Jg




Ins
3

2 8088 VPLMMA  shs

AIR SAMPLING DIVISION h
GRAVIMETRIC DATA SHEET
REAGENT BLANKS

Project Name H DR Moo

_ t Saapling Data i) g
Project No. €503 40>,

Analysis Date
.Sampling Location Mcrse 'Bcﬂlqu.mﬂyst

Test No.
* _ NET CATCH . ' . PROBE WASH
Type: OOrganic (Extraction) " Type: & Gravimetric
O Inorganic .. : O Retain for
‘ : ~ further analyses
O Gravimetric Only - Other {nstructions
a soé to be conducted .
BEFORE any other
analysis -
‘ other
Reagent DT woke¥ " Reagent Aeo bt
voume__ 335 ™l yolume 150 al
Dish No. TV - Dish No. Toull
RO Date/Tme_ 118158 To20- | patesTime M]18% 3w
“ TS *Gross WE_ U g1 2C g - *Gross Wt. 71 -oC S & ]
6&%/ﬂu n]isjsy 4762 ' Date/Time i\| '€ 1as Tt
*Gross Wt. /cs . %/ % O q *Gross Nt. - - - ~c <’ g
Avg Gross ¥t, Ob 87130 4. . Avg Gross W, 73 20 SE g4
Dish Tare Wt. 0S5 Ri2> @§ - Dish Tare Wt. 73 . 2¢5 3 g
Total Blank Weight O (D7 g | Total Blank Wefght O CTCO g
WET CATCH o~ , PROBE WASH




- Ppace
*laboratories, e,

[
AIR SAMPLING DIVISION
r GRAVIMETRIC DATA SHEET
. ORGANIC CONDENSIBLES
X ‘ .
Project Name_ HOR Movo Sampling Date tinl8 8
Project No.__ 881023 . ypa Sampling Reagent DI svafey
Sampling Location Meovse {’:c%k—qzr - Analysis Date
Analyst
Test No. S |
225 A 325 mA 2as A
2 3
Run No. ( Run No. Run No.
PACE Sample No. 409 22 PALE Sample Ho._HCA23 |PACE Sample No. HO0 92 %
Dish No. X Dish No. g Dish No. 6
Date/Tine jsled 330 Date/Time !'|13(8% 3-20 Date/Time  v|I3]es 330

. *Gross We, (0110987 ¢
" bate/Tiwe  n[RIE% 0.8
Y *Gruss Nt. (010489 g

i

| Avg Gross Wt 10l 09 8( 9

., Dish Tare Wt.101' 697( g
% Blank Wt. - oUWV g

"7 Wr. of condensed _
organics . 0-uD IS

Transfer "Wt. of condensed
~organics® to box No. 1.

S AP
g

10 ¢cols

-::T WC's

*Gross Wt. 103’6429 4

Date/Time u{iv |82 9w
*Gross Wt. * (o 36434 g

Avg Gross W, 103°64 32,
Dish Tare Wt. 103 (41\ ¢
Blank Wt. O tvro ¢

Wt. of condensed
organics 0-ud2]

Transfer "Nt. of condensed
organics” to box No. 2. -

*Gross Wt. 103° 934/ 4
h:."’lrtI%'S’
(03 5344 4

Date/Time
*Gross Wt.

Avg Gross Wt. 105 ‘63439
Dish Tare Wt. \03' 5327g

Blank Wt. O Ulov ¢
Wt. of condensed
organics 0 vd It

Transfer "Wt. of condensed
organics” to box No. 3.

3[0"vDTE Jg




—— —— e e

 “laboratories, inc

]

- AIR SAMPLING DIVISION

GRAVIMETRIC DATA SHEET

PARTICULATE IN PROBE WASH
Project Name HDR Maorm O Sampling Date it-11-5%
Project No. ¢S81¢23 . ‘403 Clean-up Reagent A C2bene
Sampling Location Mevse 3 wleey Analysis Date

’ Analyst

Test No. o) ‘
Run No. { Run No. -~ Run No. 3
PACE Sample No._ 42922 | PACE Sample No. 4092 3 | pacE Sample No. HO 9 2¢
Evap. Dish No. _ KK | Evap. Dish No. Plue Evap. Dish No. Stub
Reagent Density Reagent Density Reagent Density
Blank Conc. Blank Conc. Blank Conc.
Reagent Vol. 12¢ ml | Reagent Vol. 150 ml | Reagent Yol. (SO ml
Date/Time [ '81%3 387 | pate/Time  u[12)58 3-30| pare/ime " 1185 330

*Gross Wt. R0-ig27 g *6rossut. S\ '17¢s g | *Gross Wt. RO 4c79 g

Date/Time  MRI% 9D | patesTime v |19/28 G2 Date/Time 1 11S1%% & " v
*Gross Wt. K015 30 g *Grosswt. Qi 171713 g | *Gross Wt. SO 46804

Avg Gross Wt. 0 ''C38 g avg Gross we. 31 1779 g1 avg gross we, 90 4680 g
Dish Tare Wt._¥C 1220 g | pish Tare Wt.R1' 148 7 g [ Dish Tare wt. 0 43624
Blank Wt. 0 ¢V g | Blank Wt. O GTT? g|Blank Wt. 0. ¢U TV g

Particulate in Particulate in Particulate in

Rinse 0' 0308 g Rinse 0°02%D g]lRinse PRI g
Transfer “Particulate in Tr;nsfer “Particulate in Transfer “Particulate in
Rinse" to box No. 1. Rinse* to box No. 2. Rinse" to box No. 3.

w's 1370508 g 2 [00%%5 g 3[0:03518 14



nes.

Project Name DR Moy o0

AIR SAWPLING DIVISION
GRAYIMETRIC DATA SHEET
PARTICULATE ON FILTERS

.Transfer 'Part*tcu‘late on
Filter® to box No. 1.

Sum values from eacn box
. labelled 1 and record 1n
box No n

l

el

Fileers 100'04217 g

Tmsfer 'Parﬁcuhu on }
Filtar® to box No. 2.

Sum values from each box -

labelled 2 and recard 1n .
bax No. T2.

- .

"~ [ozagr 14

Sampling Date alnlg¥
Project No. 1003 v {40 Filter Type Fiber alasn
Sazpling Location Morst ﬁwd%if "Analysis Dats
Analyst
Test No. - &)
m;n No. A Run No. - Run No. - 3
PACE Sample No. 40Q272 PACE Sample No. 40°% 23 | PACE Sample No. 409 24
Filter No. ~ ¥42 Filter No. B4d Filter No. : QU4
"Date/Time  N161R% AS | paearine U138 AT, parasTime  U[iblsS QUMY
-*Gross We. 0 67825 gf *Grossdt. 0 (S5 30 g| *Gross wt. . 0°676934q
7 Date/Time | ML 330 | gaeaTime T 1161983730 | pacesTine 1[I 330
| ¥Gross ut. “ 0 678!9 g | #Gross Wt. - 0" 6SE 8- g| “*Gross Wt. .0 67674 g
- Avg Gross_wt. 57 820 g | Avg Gross Wt.0 65526 g| Avg Gross we. 0 € 76844
TTare Wt.h D 063603 gl TareWt. - 0°62575 g| Tare wt. T gr6208h g
Part‘xcu‘l a.te on . Particulata on o Particulats on
,'mur ’j A 047_17 g | Filter .0 0 OM§"| g| Filter "0 05L00g

Transfer ®Particulate on
Filter®.ts box MNo. 3.

Sum values from each box
labelled 3 and record in
box No. T3.

3 0:05 g
Touals T[0 OTHAT g nozanl g nlo0%940 Jg




& .
.

AIR SAPLING OIVISION - -

' ~  Date/Time | (3138

GRAVIMETRIC DATA SHEET
REAGENT

L BLANKS
Project Name” HDOR Mono Sapling Data '] 1] 3¢
Project No._ 851002 403 Amalysis Date
_Sampling Locatfon HMorse Bc-wla_.c{ Analyst
Test No. >
" . _ METCATCH PROBE WASH
- Type: [JOrganfc (Extraction) " Type: ® Gravimetric
O Inorganic .. O Retain for

O Gravimetric Only

D to be conducted -
?M’my other
amalysis
¢+ Oother

DI natev
NAG nl
Dish No. 66

Reagent

- Yolume

330
*Gross Wt (D 0eC & -9

Date/Time '] (3{s5 4 i
*@ross WC, 0T " 04 Zc ]

Avg Gross Mg, 00 0486
Dish Tare Wt,_jc0-

Total Blank Wefght 0 0TYD o

~ WET CATCH - o~

’...
ong g -

. further analyses
+ Other {nstructions

A W
Yolume 150 ml
Dish Ho. Stibe

‘Date/Time 1[853
*Gross Wt._J o7& 20 ]

Date/Time (t | 18158 9 ¢
*Gross W&, 52 J¢ 50 g

Avg Gross Wt, 19 763° 4
Dish‘l’an\it.va\ 7631 9

Reigent

Total Blank Wefght0 (270 g




Offices:

REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
_ Tampa, Florida
. ile. -
laboratories, n- e, Cace
HOR Techserv December 02, 1988
5401 Gamble Drive PACE Project Number: 881003403

Minneapolis, MN 55416-1518
Attn: Mr. Jim Booty
HDR Mayo Foundation

Date Sample(s) Collected: 11/04/88, 11/11/88
~ Date Sample(s) Received: 11/07/88, 11/14/88

PACE Sample Number: ' 401580 401590 401600
Morse Morse Morse

) Boulger . Boulger Boulger
Parameter : Units MDL I1RI 11R2 T1R3
Hydrochloric acid by ifon chromatography mg/L 1000 5000 5000 6000

Particulates, filter
Particulates, probe wash
Particulates, total condensibles
Particulates, total-EPA 5§

0.0001 0.07672 0.05270 0.08597
0.0001 0.0648 0.0468 0.0433
0.0001 0.003N 0.0015 0.0032
0.0001 0.14462 0.10100 0.13247

Quuua

MDL Method Detection Limit

1710 Douglas Drive North C Minneapolis, MN 55422 = Phone (612) 544-5543
an equal opportunity employer




REPORT OF LABORATORY ANALYSIS |

laboratories, ne

Mr. Jim Booty
Page )

PACE Sample Number:

Parameter

Hydrochloric acid by ion chromatography
Particulates, filter

Particulates, probe wash

Particulates, total condensibles
Particulates, total-EPA 5

MDL . Method Detection Limit

1710 Douglas Drive North C Minneapolis, MN 55422 = Phone (612) 544-5543

December 02, 1988

Offices:.

Minneapolis, Minnesota
Tampa. Fioriga
Coralville, lowa

Novato, California

PACE Project Number: 881003403
409190 409200
Morse Morse
Boulger Boulger
Units -MDL_
mg/L 1000 5000 6000
g 0.0001 0.05459 0.08052
g 0.0001 0.0265 0.0386
g 0.0001 0.0006 0.0020
g 0.0001 0.08169 0.12112

an equal opportunity employer

409210
Morse
Boulger

6000
0.07248
0.0495
0.00N
0.12308




. 3 ‘ -

Offices:
REPORT OF LABORATORY ANALYSIS "Minneapolis, Minnesota
l k) . ggn?aimoﬁda -
- : ralville, lowa
- @ OrOtO”eS' nC Novato, California
Mr. Jim Booty December 02, 1988
Page 5 ‘ PACE Project Number: 881003403
PACE Sample Number: 409220 409230 409240
Morse Morse Morse
Boulger Boulger Boulger
Rarameter | Units -MDL_ T3R) 11/11 I3R2 11/1)
Hydrochloric acid by ion chromatography mg/L 1000 4000 4000 4000

Particulates, filter
Particulates, probe wash :
Particulates, total condensibles
Particulates, total-EPA §

0.0001 0.04217 0.0295 0.05600
0.0001 0.0308 0.0283 0.0318
0.0001 0.0015 0.0021 0.0016
0.0001 0.07447 0.05991 0.08940

Qv

MDL Method Detection Limit

1710 Douglas Drive North C Minneapolis, MN 55422 = Phone (612) 544.5543
an equal opportunity empioyer




Appendix H
05, CO, and CO Stripchart Data

39



mm. nc.

Mayo Foundation
Institute Hills Research Facility
Maorse Bouliger Incinerator

Oxygen
Stripchart
Data
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Appendix K
MPCA Exhibit C
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PARTICULATE LOADINGS AND EMISSION RATES

Particulate emission rates were determined in accordance with EPA methods
1-5, CFR 40, Part 60, Appendix A (July 1, 1985). Ustng traverse points
determined with EPA Method 1, a preliminary velocity profile was obtained
with respect to the velocity traverse, gas temperature, gas pressure and
estimated moisture content. From this data sampling nozzles of the
appropriate diameter to ensure isokinetic sampling were selected.

The particulate sampling train consists of a temperature controlled
stainless steel lined probe equipped with a S-type pitot tube and Type K
thermocouples to monitor stack temperature and probe liner temperature.
The sampling probe 1{s attached to a sample module which houses an
all-glass in-line filter and cyclone assembly in a temperature controlled
oven. The back half of the sampling train consists of a series of three
glass impingers followed by a desiccant-packed drying column. The sample
train is connected by means of a control and sampliing umbilical cord to
the control module. The control module houses a temperature monitored
dry test gas meter, a calibrated orifice, dual 1inclined manometers,
temperature controllers, and necessary flow rate control devices.

Particulate samples are collected by isokinetically extracting a sample
gas stream from the flue by means of the sampling probe and passing the
stream through the cyclone which collects larger, heavier particles. The
sample gas stream then passes through a 4 inch diameter Gelman Type A/E
glass fiber filter to collect finer particulates. The filter is followed
by an ice-cooled impinger train and a desiccant packed drying column
which quantitatively collects all moisture from the sample gas stream.
The gas then passes through a leakless rotary vane sampling pump and the
dry test gas meter which integrates the sampling flow throughout the
course of the tests. A calibrated orifice is connected to the gas meter
outlet to facilitate sample flow rate adjustment.



Representative particulate samples are collected by sampling the centroid
of equal area sections of the duct for equal time periods. Sampling rate
is adjusted at each sampling location so that isokinetic sampling
prevails. Pre-programmed field computers are used to facilitate rapid
determination of the correct sampling rate.

Intégrated gas samples are collected concurrently with particulate
samples so that a representative gas composition of the flue gas can be
determined. Gas samples are collected in Tedlar bags throughout the
course of the particulate run and analyzed with an Orsat gas analyzer.

At the end of each particulate run, the sampling train is disassembled
and the samples recovered. The sampling filter is transferred from the
filter holder to its specifically assigned petri dish. The probe nozzle
is acetone rinsed, brushed, rinsed again and the washings placed in a
labelled polyethylene container. The probe 1is similarlily cleaned;
acetone rinsed, brushed several times, rinsed again and the washing
transferred to the same polyethylene container. The filter holder and
cyclone are wiped free of silicone grease, acetone rinsed, brushed,
rinsed and these washings added to the probe wash container. The
container is tightly capped and the liquid level marked for shipment.
The impinger catch is determined volumetrically to the nearest 1 ml using
a graduated cylinder. If the impinger catch is to be analyzed it is
transfered to a separate polyethylene container, capped, and the liquid
level marked. The desiccant-packed drying column is weighed in the field
to the nearest .5 g and the weight of absorbed moisture added to the
condensate for moisture calculations.

Particulate samples are transported back to the laboratory, logged in,
and prepared for analyses. Filters are desiccated for 24 hours and
weighed to a constant weight and the results recorded to the nearest .1}
mg. Probe wash samples are evaporated at amblent temperatures to dryness
in tared evaporating dishes. They are then desiccated for 24 hours and
weighed to a constant weight. Results are reported to the nearest .1 mg.



Oxygen and Carbon Dioxide Concentration (Orsat)

Integrated gas samples are collected in a 30 liter Tedlar bags and
ultimately transferred to an Orsat gas analyzer for oxygen and carbon
dioxide analyses. A PACE sampling train which meets of exceeds the
specifications of EPA Method 3, 40 CFR 60, Appendix A is used to collect
gas samples. Normally, gas samples are collected at the exhaust of an
EPA Method 4 or 5 sampling train since this stream 1is moisture
conditioned. Method 4 and 5 sampling equipment is maintained and checked
to assure no leaks occur between the flue and the integrated gas sampler.

Gas samples are collect by drawing a portion of the stream through a
chemically resistant diaphragm pump and delivering i1t to the Tedlar bag
at a constant, settable rate, depending on expected sampling time. At
the conclusion of sampling, the bag and associated hardware is sealed and
labelled. When multiple tests are to be performed, gas samples are often
transferred to glass gas collection tubes for storage. A portable oxygen
analyzer is used for this to ensure sample integrity.

Samples are analyzed by chemical absorbtion using an Orsat gas analyzer.
Following positive and negative leak checks of the gas analyzer, the
system 1s purged with the gas to be analyzed before filling the graduated
burret with sample to be analyzed. The burret 1is filled with
approximately 100 mls of sample gas and the exact volume recorded. The
sample line stopcock is closed and the stopcock for the first bubbler
containing CO, absorbent is opened. Several passes are made, bubbling
the sample gas through the reagent and the CO, absorbent is returned to
the mark. The new volume of the burret is recorded and an additional 1-2
passes are made to verify total absorbtion. Similar procedures are used
to quantify oxygen with the same gas sample.



WET CATCH ANALYSIS - ORGANIC CONDENSIBLES

Particulate concentrations reported in this document include gravimetric
results of both the dry catch and the organic wet catch. Organic
condensibles were collected in a series of three ice-cooled all-glass
impingers in the back half of the Method 5 sampling train. The first two
impingers were intially prepared with 100 ml delonized distilled water 1in
each and the third impinger was dry. After sampling, the volume of
condensate in the impingers was determined and the contents transferred
to an air-tight polyethylene sample container.

The wet catch was analyzed for condensible organic particulates with the
chloroform-diethyl ether extraction. Three 25 ml portions of chloroform
and three 25 ml portions of diethyl ether were used to extract condensed
organics from the 1mp1nger' catches (wet catch). The extractions were
evaporated at room temperature and desiccated to a constant weight.
Gravimetric results were then added to dry catch results to calculate
particulate concentrations.



Temperature Sensor

A | Probe Impinger Train Optional, may be replaced
V\ by an Equivalent Condenser

Stack - Thermometer Thermometer Check

Valv
Wall Pitot Tube Filter Holder alve
Temperature \
Sensor
Probe .
/'?”— =

Reverse-Type Line
Pitot Tube

Pitot
Monometer

4-...553...3

/) (/ By-Pass Valve /

Main Valve

)
: Dry Gas Meter C Air-Tight
—? Pump

Figure 1. Method 5 Sampling Train
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CALCULATION EQUATIONS
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CALCULATION EQUATIONS

i 4
a
"

0.44 $C0 + 0.32 305 + 0.28 ( BN, + BC0)

X
0
"

”d(I'Bws) +0.18B yws

%0, - 0.05 $C0
BEA = 100 £

0.264 SN, - %05 + 0.5%C0

20.9 - %0,
200,



CALCULATION EQUATIONS
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m

0.047070 Vy,
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MnPs )
272.22 | =25 —
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Ts Vm
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A
An
BWS
Ca
Cs
LEA
Gg
I
Mg
Mg
Mn
Mp
Ms
Pp
Pg
PS
Q
Qg
Tm
Ts
)
Yie
Ym

NOMENCLATURE

= Cross-sectional area of duct

= Cross-sactione! ares of nazzle

= Water vapor in gas stresm, proportion by volume

= Particulate concentration, actual, wet basis - GR/ACF

= Particulate concentration at dry standerd conditions - GR/DSCF
= Excess air, percent by volums

= Specific gravity relative to air, dimensionless

= Isokinetic variation, percent by volume

= Molecular weight of ﬂué @3s, dry, 1b/1b-mole

= Mass flow of wet flue gas, LB/HR

= Total particulate collected, grams

= Particulate mass flow, LB/HR

= Molecular weight of flue gas, wet, 1b/1b-mole

= Barometric pressure, uncompensated, inches of mercury

= Static pressure of duct, inches of water

= Absolute gas pressure of duct, inches of mercury

= Actusl flue gss volumetric flow rate, ACFM

= Dry flue gas volumetric flow rate corrected to standard conditions, DSCFM
= Average dry gas meter temperature, *R

= Average stack gas temperature, °R

= Total sampling time, minutes

= Total volume of 1iquid collected in 1mpingers and desiccant, mli
= Yolume of gas sample messured by ges meter, cubic feet

¥ stg = Yolume of gas semple corrected to standerd conditions, dry standard cubic feet

Vw
Vs
Y
aH
AP
P

= Yolume of water vapor in gas sample, corrected to standard conditions
= Linsar velocity of flue gas, feet per second

= Dry ges meter calibration factor

= Orifice meter differential pressure, Inches of water

= VYelocity pressure of fue gas, inches of water

= Actual ges density, pounds per cubic foot



- Appendix N
Sampling Train Calibration Data

45



Mayo Founcation Research Institute PACt Laboratories, inc.
Rochester, Minnesnia November 29,1988
PACE Project Nu.: 881003.403
AIR SAMPLING DEPARTMENT
NOZZLE CALIBRATION
DATA SHEET
No=21e Number: 1--1-
Date of Calibration: 10/27/88

Technician: D. Wold

___Pusition Diameter
! 0.370
2 0.370
3 0.371
4 0.370
S 0.369

Average»  0.370

The sampling nozzle is rotated and measured at 26 degree increments.
Dimensions are measured to the nesrest 0.001° Al messurements must
be within a range of 0.004"



Mayo Founcation Research Institute : PACE Laboratories, Inc.
Rochester , Minnesota November 29,1988
PACE Project Nu.: 881003.403

AIR SAMPLING DEPARTMENT
NOZZLE CALIBRATION

DATA SHEET

Nuzzle Number: I-é

Data of Calibration. 10/27/88

Technician: D. wold

Position Diameter

1 0.501
2 0.503
3 0.503
4 0.503
S 0.502

Average>  0.502

The sampling nozzle is rotated and measured at 36 degree increments.
Cimensions are measured to the nearest 0 001, All measurements mus?
be within a range of 0.004"



Mayo Foundaticn Research Institute
Rochester, Minnesota

PACE Project No.: 881003.403

PITOT TUBE CALIBRATION DATA SHEET

Pitot Tube No.: 4

Calibration Date: 9/16/88
Technician: D. woig
Side "A” Calibration
Trial No. Delta P(std) Detta P(S-type)
1 0.465 - 0858
2 0.460 0.650
3. 0460 0652
Sice "A” Average>
Sice "B" Calibration
Trial No. Delta P(std) Delta P(S-type)
1 i 0.480 0.650
2 | 0.460 0.640
3 0.460 0.638

Side "B " Average>

Overall Average:

PACE Laboratorles, inc.

Movember 29,1088

Coefficient
0832
0.833
0.832

e ——r—————

0.822

Coefficient
0.833
0.839
0.841

—————

—083¢

0.835



Mayo Founcation Research Institute PACE Laboratories, Inc.
Rochester, Minnesnta November 29,1988
PACE Project No.: 881003.403

DRY TEST METER CALIBRATION REPORT

Control Module No.: C-3
Date: 10/31/88
Technician: D. Wold
Bar. Press 28.91

Orifice Diff.|Dry Gas Meter]Wet Test Meter Dry Gas Meter | Wet Test Time Meter Orifice
Pressure Yolume Volume  |Temperatures (°Fjj-leter Temp! Minutes Coef. Coer.
Inches WC | CubicFest | CubicFeet [ Inlet | Outlet (°F)
0.50 S.181 - 5.000 90.5 79.0 70.0 11.963  0.9945 1.622
1.00 6.240 6.000 935  85S 70.0 10515 0.9989 1.717
1.7 10.228 10.000 90.0 75.0 70.0 13.890  0.9963 1.921
2.50 10.380 10.000 1025 870 70.0 © 11.703  1.0020 1.90%
3.50 10.28S 10.000 101.0 830 70.0 10.030  1.0037 1.969
Average Orifice Coefficient: 1.827

Average Meter Coefficient: 09991




Mayo Foundation Research Institute
Rochester, Minnesota
PACE Project Nu.: 881003.403

Control Module No.: C-2

DRY TEST METER CALIBRATION REPORT

FACE Laboratories, Inc.
November 29,1028

Date: 10/3/88
Technician: D. Wold
Bar. Press 29.24
Orifice DIff.iDry Gas Meter|Wet Test Meter| Dry Gas Meter | Wet Test Time Meter Orifice
Pressure Yolume Yolume Temperatures (*F)IMeter Temp] Minutes Coer. Coef.
InchesWC | CubicFeet | CubicFest | Inlet | Outlet (°F)
0.50 S.147 S.000 - 870 775 69.5 12976  0.9936 1.888
1.00 10.300 10.000 92.0 79.0 69.5 18.743  0.9977 1.957
1.75 10.177 10.000 79.0 75.0 69.5 14.426  0.9922 2.061
2.50 10.319 10.000 99.0 83.0 69.5 12.341 1.0021 2.100
3.50 10.152 10.000 875 76.0 69.5 10.720  0.9990 2.257
Average Orifice Coefficient: 2.053
Aver e Meter Coefficient 0.9969




Mayo Foundation Research Institute
Rechester, Minnesota
PACE Project No.: 881003.403

PACE Laboratories, Inc.
November 29,1988

Temperature Sensor
Calibration Report
Digital Number: D-2 Ref. Standard : Omega CL-300 Calibrator
Make/Mode] : Omega 871 Technician  : D. Wold
Dateof Cal. :9/16/88
Reference Thermowu.ple Temperature Referencs | Thermocouple | Temperature
Temperature | Temperature | Difference femperature | Temperature | Ditference
°F °F Percent °F °F Percent
=25 -27.2 051 425 423 023
0 -14 0.30 450 448 022
25 23.9 0.23 : 4?5 472 0.32
S0 49.2 0.16 S00 497 0.31
75 74.2 0.15 600 599 0.09
100 99.8 004 | 700 699 0.09
125 124.5 0.09 800 799 0.08
150 149.8 0.03 900 898 0.15
175 174.8 0.03 1000 998 0.14
200 199 0.15 1100 1098 0.13
225 224 015 || 1200 1196 0.24
250 249 0.14 1300 1298 0.11
275 274 0.14 1400 1398 0.11
300 299 0.13 1500 1498 010
325 324 0.13 h 1600 1597 0.15
350 349 012 " 1700 1699 0.05
375 373 0.24 1800 1799 0.04
400 399 012 1900 1898 008




Mayo Foundation Research Institute PACE Laboratories, Inc.
Rochester , Minnesota November 29,1988
PACE Project No.: 881003 403

Temperature Sensor

Cahbration Report
Digital Number: D-S } Ref. Standard : Omega CL-300 Calibrator
Make/Model  : Omegs HH-79 KF Technician : D. Wold

DeteofCal. :9/16/88

Reference Thermowdple ‘Temperature || Reference | Thermocouple | Temperature
Temperature | Temperature Difference Temperature | Temperature | Ditterence
°F °F Percent °F °f . Percent
-25 =25 0.60 425 425 0.00
0 0 0.00 450 449 011
25 23 0.41 475 474 0.11
SO 48 0.39 -500 497 0.31
7S 73 0.37 600 597 0.28
100 99 0.18 700 698 | 0.17
125 124 0.17 800 799 0.08
150 150 0.00 900 900 0.00
175 176 -0.16 1000 1001 -0.07
200 202 -Q.30 1100 1101 -0.06
225 227 -0.29 1200 1199 0.06.
250 253 -0.42 - 1300 1300 0.00
275 2717 -0.27 1400 1396 0.22
300 302 -0.26 1500 1492 04!
325 326 -0.13 1600 - 1586 0.68
350 352 -0.25 1700 1679 0.97
375 375 0.00 1800 1770 133
400 40! =012 1900 1860 169
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Air Sampllng Department

|

Incinerator Operating Log

Mayo Foundation Research lnstitute

Morse Bouiger Incinerator

3
Clock | Secondary Chamber . Primary Chamber | Carbon Monox ide Carbon Dioxide Oxygen
Time | Temperature (°F) | Temperature (°F) (PPM, dry) (R v/v, dry) (% v/v, cry)
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Incinerator Operating Log
Mayo Foundation Research Institute

Morse Bouiger Incinerator
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