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State of Wisconsin

CORRESPONDENCE/MEMORANDUM

Receved /0/)4/7)

DATE: /0//7/?/ File Code: 4530

PRELIMINARY STACK TEST REVIEW
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Address: WS b7 (a».(j;éa// K)cfacj

City: Towon ot Byren Permit #:_799¢//770 “W0/
7

Description of Source Tested: (ZGS?Z“/% 5/0-/:7( - /80 TeH /gr-—-éef &eem-q_
Bty

Description of Control Equipment: Q;fec A /3“‘74“-‘—-5»‘-—

Test Firm: Bw:/c.,)zf éc\éa—raﬁ—r:o:s * E"sineer/h‘g (o. e .

7y = 7

Crew Chief & Phone#: />rucz Z&Ma‘s ‘7'/‘//739— 92/3

Pollutant Tested: 6)C~r1‘- Test Method: A S EF <

Pollutant Tested: Form Cv/f/élu,aé Test Method:_ /Y Zos# 3svo

Pollutant Tested:_ - ’ Test Methgd:

Test Production Level: Q58 7ET /54’ 7 [24“720//) %—, %7\,:.}(1 - CJC7

Rated Production Level: /&0 TEH
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PARTICULATE CHECKLIST

Name of Source: BJ-/\/ Crhﬁf/“cfw‘ Test Date: C7// 9,/9/

1. Are the isokinetics per run between 90 and 11087
If the $I for a run is outside the range, void the run. See 5.

2. Is
If

3. 1Is
If

4, 1s
I1f

rumn.

the
the

the
the

the
the

sample volume per run > 30 DSCF?
sample volume for a run is < 30 DSCF, void the run. See 5.

sample time per run > 60 min.?
sample time for a run is < 60 min., void the run. See 5.

sample time per sample point > two min.?
sample time per point for a run is < two min., void the

See 5.

S. A stack test shall consist of three valid runs or, at a minimum,
two valid runs if one run is voided. Is this a valid test?
If no,

unacceptable and should be redone. Your review is over.

inform the District or the source that the test is

6. Is the total particulate per run added correctly?
If an incorrect total is found, call the consultant and ask for
a correction.

7. Was the backhalf included in the total particulate?
NSPS sources are exempt from including the backhalf. All other
sources must include the backhalf. If they don’t, the test
is invalid. See 5.

YES X NO__
YES X No__
YES X NO__

vesX wo__

J IS it I BC D I IR B L I e il S bttt it

Gr/DSCF = 15.43% g of part./sample volume of run in DSCF
Lb/DSCF = (Gr/DSCF)/7000
Lb/Hr = 60*DSCFM*(Lb/DSCF)

Lb/10® BTU = (Lb/DSCF)*F Factor*20.9/(20.9-Stack 0,)

8. If the emission limit is in Gr/DSCF, Lb/DSCF, lb/Hr, or
1b/10° BTU, solve Eq. 1-4. Do your results match the
consultant’s?

If no,

9. Is

the

1f no,

10. Is

the

I1f no,

fix the problem or call the consultant for a correction.

three run{or two run) average correct?
write in the correct average.

average result in compliance?
the District should issue an NOV.

11. Was the source operating at a level representative of full
capacity? N
If no,
the source at the test level until a stack test at a higher
production level(showing compliance) is performed. If the test
was not for pvermit release, other actions may be warranted.

the permit release may need to provide conditions to cap



Biehl Construction Asphalt Plant Emission Test

I. Introduction and Summary

Badger Laboratories & Engineering Co., Inc. was retained by Biehl
Construction to determine the concentration of Particulate,
Formaldehyde and Visible emissions in the exhaust from an Asphalt
Plant located at W5659 Campbell Road, in the Town of Byron; Fond du
Lac County. A Fabric Filter collection device is in place.

Emission tests were conducted September 19, 1991 by Bruce Lamers
and Marcus Klaeser. Mr Jeff Jennerjohn, certified by the WDNR on
April 10, 1991 performed the visual emission tests. Mr. Martin
Burkholder from the Wisconsin Department of Natural Resources was
present to witness the tests. Testing was performed following U.S.
EPA Methods. Mr. Steve Biehl is the company contact.

A summary of the Particulate results are as follows:

P I J TE EMISSTON RESUILTS
Volumetric Particulate Emission
Test Flow Rate Isokinetic 1bs./1000#
Run scfh Ratio, % 1b/hr. stack gas
1 1.059x10°¢ 102.9 0.78 0.008
2 1.038x10% 103.7 0.65 0.007
3 1.004x10° 104.2 0.59 0.006
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The arithmatic average of the results is 0.007 lbs./1000 lbs. stack
gas. The limitation for this source is given as 0.3 lbs./1000 1bs.
stack gas. This source is operating at 2% of the limitation.



Location: Biehl Construction

Date: 9-19-91
Time: 7:46 - 8:52 AM
Test Run: 1

Stack Gas Data:

Temperature, °F. 175.7
Velocity, ft./sec. 40.176
Gas Volume, ACFM 27,068
Gas Volume, SCFM (Wet) 22,182
Gas Volume, SCFM (Dry) 17,657
Moisture, % 20.4
Carbon Dioxide, % (Dry) 4.3
Ooxygen, % (Dry) 15.7
Carbon Monoxide + Nitrogen, % (Dry) 80.0
Molecular Weight (Wet) 27.007

Sampling Data:s

Total Time, min. 60
Volume, SCF (Dry) 43.582
Isokinetic Ratio, % 102.9

Particulate:

Amount Collected, ng. 14.5
(including condensible)

Concentration, grains/SCF 0.005
Emission Rate, 1lb/hr. 0.78
Emission Rate, 1b/1000 1b stack gas 0.008
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Location: Biehl Construction

Date: 9-19-91
Time: 10:30 - 11:35 AM
Test Run: 12

Stack Gas Data:
Temperature, °F.
Velocity, ft./sec.
Gas Volume, ACFM
Gas Volume, SCFM (Wet)
Gas Volume, SCFM (Dry)
Moisture, %
Carbon Dioxide, % (Dry)
Oxygen, % (Dry)
Carbon Monoxide + Nitrogen, % (Dry)

Molecular Weight (Wet)

Sampling Data:
Total Time, min.
Volume, SCF (Dry)

Isokinetic Ratio, %

Par-ticulate-:

Amount Collected, mg.
(including condensible)

concentration, grains/SCF
Emission Rate, 1lb/hr.

Emission Rate, 1b/1000 1lb stack gas
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175.7
39.902
26,884
22,031
17,294
21.5
5.3
14.6
80.1

26.974

60
43.048

103.7



Location: Biehl Construction

Date: 9-19-91
Time: 1:00 - 2:05 PM
Test Run: . 3

Stack Gas Data-s
Temperature, °F.
Velocity, ft./sec.
Gas Volume, ACFM
Gas Volume, SCFM (Wet)
Gas Volume, SCFM (Dry)
Moisture, %
Carbon Dioxide, % (Dry)
Oxygen, % (Dry)
Carbon Monoxide + Nitrogen, % (Dry)

Molecular Weight (Wet)

Sampling Data-:
Total Time, min.
Volume, SCF (Dry)

Isokinetic Ratio, %

Particulate-:

Amount Collected, mg.
(including condensible)

Concentration, grains/SCF
Emission Rate, 1lb/hr.

Emission Rate, 1b/1000 1lb stack gas
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l181.8
39.338
26,504
21,520
16,743
22.2
5.2
14.1
80.7

26.866

60
41.860

104.2



FORMALDEHYDE EMISSTON RESULTS

- Formaldehyde
Test Run V, eea,ft.°2 mg. 1b/hr.
1 1.139 0.3644 0.747
2 1.062 0.2631 0.567
3 1.047 0.2101 0.444

The arithmatic average of the three results is 0.586 1lb/hr. The Nr
445 limitation for Formaldehyde is 250 lb/year.

———— . — — ———— — — —— — . —— —— > S50 . > S o S . > e e — . W U S S G G S D MUY N M G G S D M5 M e ms s e e s s S

OPACITY EMISSTON RESULTS

Test Run Highest 6 Min. Ave. Hourly Ave.
1 4.6 2.8
2 5.4 3.9
3 5.6 4.5

The limitation for this source is 40%.

II. ocess Description

The stack carries exhaust gases from a Barber Greene Batch Mix
Asphalt Plant rated at 180 tons/hr. The burner is fired with waste
0il meeting the specifications of the permit. There is no recycle
material used in the mix. An Astec baghouse is used to control
Particulate Emissions.

The following is a summary of the Process Data:

Process Data

Pressure Drop Across

Test Run Asphalt Tons/hour Baghouse, in H.0
1 147 3.0
2 160 3.0
3 159 3.0



Formaldehvde Laboratoxry Data

Test Run
-1 —_— 3 Blank
Collection Solution Volume
1% Bisulfite, 20 mls/impinger 45 45 45 —
Volume Analyzed - impinger 1 1 1 1
- impinger 2 4 4 4 4
Absorption - impinger 1 0.711 0.512 0.407
- impinger 2 0.008 0.005 0.005 0.006
Calibration Curve Data:
Standard Curve Blank 1 ppm 2 _ppnm 4 ppn
0.001 0.038 0.088 0.196
correlation coefficient = .9972
intercept = 0
Formaldehyde - Field Data
Test Run Time Vearas £X.2 Flow Rate (Liters)
1 7:55-8:25 1.139 1
2 10:35-11:10 1.062 1l
3 1:05-1:35 1.047 1l
Calculations
Veeear ft.2 = Sample Air Volume
Mn Formaldehyde = mg. Formaldehyde
C, Formaldehyde = 2.205 x 10°¢ Mn
V-std
Q. scfh = Volumetric Flow Rate
1b/hr. Formaldehyde = C., formaldehyde x Q,

19
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Biehl Construction Asphalt Plant Emission Test

I. Introduction and Summary

Badger Laboratories & Engineering Co., Inc. was retained by Biehl
Construction to determine the concentration of Particulate,
Formaldehyde and Visible emissions in the exhaust from an Asphalt
Plant located at W5659 Campbell Road, in the Town of Byron; Fond du
Lac County. A Fabric Filter collection device is in place.

Emission tests were conducted September 19, 1991 by Bruce Lamers
and Marcus Klaeser. Mr Jeff Jennerjohn, certified by the WDNR on
April 10, 1991 performed the visual emission tests. Mr. Martin
Burkholder from the Wisconsin Department of Natural Resources was
present to witness the tests. Testing was performed following U.S.
EPA Methods. Mr. Steve Biehl is the company contact.

A summary of the Particulate results are as follows:

PARTICUILATE EMISSION RESULTS
Volumetric Particulate Emission
Test Flow Rate Isokinetic 1bs./1000#
Run scfh Ratio, % l1b/hr. stack gas
1 1.059x10° 102.9 0.78 0.008
2 1.038x10° 103.7 0.65 0.007
3 1.004x10° 104.2 0.59 0.006

The arithmatic average of the results is 0.007 lbs./1000 lbs. stack
gas. The limitation for this source is given as 0.3 lbs./1000 lbs.
stack gas. This source is operating at 2% of the limitation.



Formaldehyde
Test Run Vo aee,£L.° —_mg. —ib/hr.
l 1.139 0.3644 0.747
2 1.062 0.2631 0.567
3 1.047 0.2101 0.444

The arithmatic average of the three results is 0.586 lb/hr. The Nr
445 limitation for Formaldehyde is 250 lb/year.

Test Run | Highest 6 Min. Ave. u ve.

1 4.6 2.8
2 5.4 3.9
3 5.6 4.5

The limitation for this source is 40%.

II. Process Description

The stack carries exhaust gases from a Barber Greene Batch Mix
Asphalt Plant rated at 180 tons/hr. The burner is fired with waste
oil meeting the specifications of the permit. There is no recycle
material used in the mix. An Astec baghouse is used to control
Particulate Emissions.

The following is a summary of the Process Data:

Process Data
Pressure Drop ACross
Test Run Asphalt Tons/hour __Baghouse, in H,0
1 147 3.0
2 160 3.0
3 159 3.0



III. cComments

The testing on September 19, 1991 was performed without any
problems to note. The production rate of 82% to 89% of the 180
tons/hour rating of the plant was the maximum production rate that
day. The aggregate to be dried had a high moisture content due to
recent rains.



The procedures for sampling, testing, instrumentation and analysis
as described by the U.S. EPA were followed. The EPA reference
methods used in the testing program are summarized below.

Method 1: Sample and Velocity Traverse Locations

The sampling site lies in a straight section of 49" x 33"
rectangular steel stack. The sampling ports (6) are 5.1 diameters
downstream and 1.2 diameter upstream from the last flow
disturbance. Twenty-four points were sampled, four on each
traverse.

Sampling time was 2.5 minutes per point. The location of the ports
and traverse points is shown below:

Location of Ports and Traverse Points From Stack Wall

Inside Stack Diameter = 49" x 33"

Sample Port Location Sample Point Location
— from side wall —from back wall
1l 4.1" 4,12"
2 12.2" 12.37"
‘3 20.4" 20.62f
4 28.6" 28.87"
5 36.7"
6 44.9"
Method 2: Stack gas velocity and Volumetric Flow Rate

For each test run, a velocity traverse was made with a calibrated
"S" pitot tube having a co-efficient of 0.840. The velocity head
was read on an inclined manometer to the nearest 0.01 inches of
water. Temperature was measured with a chromel-alumel
thermocouple.

Sampling site barometric pressure was read on site with a barometer
and subsequently verified from National Weather Service data.



M 3: C

Analysis for carbon Dioxide (CO.), Oxygen (O.), and Nitrogen plus
carbon Monoxide (N, + CO) were performed in the field using an
Orsat type analyzer. Prior to testing, the Orsat apparatus was
checked for leaks and the activity of the absorbing solution was
determined to be adequate. Results were read and recorded to the

nearest 0.2 percent volume, dry basis.

Me :

The moisture content of the stack gas was determined by condensing
in three impingers in an ice bath and absorbing any remaining
moisture in a fourth impinger containing silica gel.

Method 5: Particulate Emissi

Particulate material is withdrawn isokinetically from the stack and
collected on a glass fiber filter maintained in the temperature
range of 223° F. - 273° F. The sample gas stream is dried as in
Method 4 above. The sample gas is then passed through a metering
system which measures both the cumulative volume of gas sampled and
the instantaneous sampling rate.

Sampling Trai

A schematic of the sampling train used in this method is shown in
Figure 5-1 (See Page #6). The sampling train consists of the
following components:

Stainless steel, buttonhook-type nozzle.
Teflon tape gasket.

Stainless steel probe.

Fritted glass filter holder.
Electrically heated enclosed sample box.
Ice-water bath.

Modified Greenburg-Smith impinger.
Greenburg-Smith impinger.

Modified Greenburg-Smith impinger.
Modified Greenburg-Smith impinger.

Check valve.

Vacuum tube.

Vacuum gauge.

Main Valve.

Leak-free vacuum pump.

By-pass valve.

Dry gas meter.

Calibrated orifice.

Dual manometer.

Type "S" pitot tube.

5
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A more detailed .description of the sampling train components

follows:
1. Probe Nozzle: Stainless steel with sharp, tapered leading
edge. A 0.287 inch diameter (as measured on site with a

caliper) nozzle was used in all tests.

Probe Liner: Stainless steel with a heating system to
maintain a gas temperature at the exit during sampling of
223° F. to 273° F.

Pitot Tube: A Type "S" pitot tube attached to the probe
allowed constant monitoring of the stack gas velocity. The
pitot tube has a coefficient of 0.840. 4P was read from an
inclined manometer.

Differential Pressure Gauge: A Dwyer magnehelic gauge with
a range of 0 - 10 inches water was used to obtain aH.

Filter Holder: Borosilicate glass, with a glass frit filter
support and a silicone rubber gasket.

i H Thermostat controlled electrical
resistance type heater capable of maintaining a temperature
of 223°F. - 273°F. around the filter holder.

Impingers: Four pyrex glass impingers connected in series
with a leak-free ground glass fitting. The first, third,
and fourth impingers were Greenburg-Smith design with a
modified (straight) tip. The second impinger was a
Greenburg-Smith design with a standard tip. A thermometer
was in place to measure the temperature at the outlet of the
fourth impinger.

Metering Systemn: The vacuum gauge, leak-free pump,
thermometer, temperature compensated dry gas meter, and

related equipment are shown in Figure 5-1. The sampler is a
LSI Model 31.



Sampling Procedures

Prior to testing, the sampling train is cleaned and set up as
follows:

A four-inch diameter glass fiber filter was dried in a 105°C. oven
overnight. The filter was then placed in a desiccator for two
hours and weighed on an analytical balance to the nearest 0.1
milligram (mg.). One hundred milliliters (ml.) of distilled water
was placed in each of the first two impingers. Two hundred granms
dry silica gel (indicating) was placed in the fourth impinger. The
third impinger was left dry and empty. The sampling train was
assembled as shown in Figure 5-1 (Page #6). Based on the
preliminary velocity and temperature traverse, an appropriate
nozzle size was selected to provide an adequate sampling rate.

After assembly, the sampling train was leak-checked at the inlet to
the nozzle at 15 inches mercury vacuum. If a leak rate of greater
than 0.02 ft.*>/min. was observed, the system was checked and leaks
corrected. The leak-check procedure was repeated until the leakage
rate was less than 0.02 ft.>/min.

Approximately one half hour before the start of the test, the probe
and filter box heaters were turned on and allowed to warm up to
sampling temperatures. 1Ice was placed around the impingers. At
the start of a test run, the dry gas meter reading was recorded on
the data sheet, the probe was placed in the stack at the first
sampling point, and the velocity pressure was read. Using an
isokinetic flow rate calculator, the desired orifice meter pressure
was determined. The sample pump was then turned on and the time
was recorded. The main and by-pass valves were immediately
adjusted to give the desired sampling rate. For each point, the
following data was recorded: Traverse Point Number, Sampling Time,
Stack Temperature, Velocity Head, Orifice Meter Reading, Dry Gas
Meter Volume, Meter Temperature, Box Temperature, and Pump Vacuum.
Near the end of the sampling time (approximately 10 seconds
remaining), the nozzle was moved to the next point and exactly at
the start of the next sampling period, the dry gas meter volume was
recorded. The point by point sampling procedures were then
repeated until the test run was completed. While moving between
ports, the pump was turned off. At the completion of the test run,
the pump was turned off, the dry gas meter volume recorded, and the
probe was removed from the stack. The sampling train was leak-
checked from the sample nozzle at the highest vacuum pulled during
the test to verify the leak-free integrity of the system.



Sample Recovery

Sample recovery of the probe and probe nozzle was accomplished near
the sampling site. The inner surfaces of each was rinsed with
acetone along with cleaning by a brush until no visible particulate
was present in the rinse. The impingers and filter holder contents
were recovered back at the lab. The contents of the first three
impingers were measured volumetrically and placed in a clean
container. The silica gel in the fourth impinger was transferred
to a clean, dry container and weighed. The filter was carefully
transferred to a petri dish. Any filter material which stuck to
the gasket was scraped loose and transferred to the petri dish.
The upstream portion of the filter holder was washed with acetone.
The wash from the filter holder was combined with the washes from
the probe and probe nozzle. The container was labelled to identify
the test run.

Sample Analysis
In the laboratory, the filter and any loose particulate were placed

in a desiccator for 24-hours. The material was then weighed on an
analytical balance to the nearest 0.1 mg.

The volume of the upstream acetone wash was measured and
transferred to a tared beaker. The acetone was evaporated at room

temperature. After desiccation, the beaker was reweighed.
Simultaneously, a 100 ml. acetone blank was evaporated and the
residue weight was determined. The net residue weight of the

sample washes has been adjusted for the acetone blank.

The water collected from the first three impingers was measured to
the nearest ml. All the sample exposed glassware was rinsed with
acetone and placed in a separate clean, dry container. This was
evaporated in the same manner as the probe wash. The water
collected was extracted with 3-50 ml. portions of methylene
chloride. The extracts were evaporated in a tarred beaker at 20°C.
A 100 ml. portion of the remaining water was evaporated in a tarred
beaker at 103°C. The two weight gains were included in the total
particulate. The total particulate collected is then the summation
of the acetone wash weight gain plus the filter weight gain, plus
the water extract weight gain plus the water residue weight gain.

The silica gel from each run was weighed to the nearest 0.1 gr.
The weight gain of the silica gel was added to the volume of the
liquid water collected in the first three impingers to obtain the
total amount of water collected.



particulate Emission Rate Equati

1). Volume, DG Meter scf wet Vo

(1 - Bw)

Particulate, mg., (2,205x10°)
Volume, DG Meter scf wet

2). Particulate, 1lbs./scf wet

3). cn, c, _1 _1_ 1000

R M,

where...

B,, = Proportion of water vapor in gas stream.

c", = Concentration of particulate, 1lbs./1000 lbs. stack gas-wet.
C, = Concentration of particulate, lbs./scf - wet.
R = Ideal gas constant 1 lb. - mole
386 scf
M, = Molecular weight of stack gas, wet 1b.

1b. mole

FORMALDEHYDE TEST METHOD

NIOSH Method 3500 was followed for sampling and analysis of
formaldehyde. A sampling rate of one liter per minute for 30
minutes was performed. The two midget impingers contained 20 mls.
of 1% Sodium Bisulfite solution. Formaldehyde was analyzed using
the Chromatropic Acid Colormetric Procedure. The sampling system
used was a Napp, Inc.; Model 63 Gas Sampling System. The system
consist of a diaphragm pump, rotameter and dry gas meter with inlet
and outlet thermometers.

Data Handling and Calculations

All mathematical calculations were made according to accepted
techniques using U.S. EPA equations. Standard conditions of 29.92
inches mercury pressure and 68°F. temperature were used. Field
calculations were rechecked, and the final results for each test
run are presented in detail in the Appendix.
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Location: Biehl Construction

Date: 9-19-91
Time: 7:46 - 8:52 AM
Test Run: 1

Stack Gas Data:
Temperature, °F.
Velocity, ft./sec.
Gas Volume, ACFM
Gas Volume, SCFM (Wet)
Gas Volume, SCFM (Dry)
Moisture, %
Carbon Dioxide, % (Dry)
oxygen, % (Dry)
Carbon Monoxide + Nitrogen, % (Dry)

Molecular Weight (Wet)

Sampling Data-:
Total Time, min.
Volume, SCF (Dry)

Isokinetic Ratio, %

Particulate:

Amount Collected, mg.
(including condensible)

Concentration, grains/SCF
Emission Rate, 1lb/hr.

Emission Rate, 1b/1000 1lb stack gas

12

175.7
40.176
27,068
22,182
17,657
20.4
4.3
15.7
80.0

27.007

60
43.582

102.9



Location: Biehl construction

Date: 9-19-91
Time: 10:30 - 11:35 AM
Test Run: 2

Stack Gas Datac:

Temperature, °F. 175.7
Velocity, ft./sec. 39.902
Gas Volume, ACFM 26,884
Gas Volume, SCFM (Wet) 22,031
Gas Volume, SCFM (Dry) 17,294
Moisture, % 21.5
Carbon Dioxide, % (Dry) 5.3
Oxygen, % (Dry) 14.6
Carbon Monoxide + Nitrogen, % (Dry) 80.1
Molecular Weight (Wet) 26.974

Sampling Data:s

Total Time, min. 60
Volume, SCF (Dry) 43.048
Isokinetic Ratio, % 103.7

Particulate:

Amount Collected, mg. 12.3
(including condensible)

Concentration, grains/SCF 0.004
Emission Rate, lb/hr. 0.65
Emission Rate, 1b/1000 lb stack gas 0.007
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Location: Biehl cConstruction

Date: 9-19~91
Time: 1:00 - 2:05 PM
Test Run: 3

Stack Gas Data:

Temperature, °F. 181.8
Velocity, ft./sec. 39.338
Gas Volume, ACFM 26,504
Gas Volume, SCFM (Wet) 21,520
Gas Volume, SCFM (Dry) 16,743
Moisture, % 22.2
Carbon Dioxide, % (Dry) 5.2
Oxygen, % (Dry) 14.1
Carbon Monoxide + Nitrogen, % (Dry) 80.7
Molecular Weight (Wet) 26.866

Sampling Data-:

Total Time, min. 60
Volume, SCF (Dry) 41.860
Isokinetic Ratio, % 104.2

Particulate:

Amount Collected, mg. 11.2
(including condensible)

Concentration, grains/SCF 0.004
Emission Rate, 1lb/hr. 0.59
Emission Rate, 1b/1000 1b stack gas 0.006
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Laboratory Data

Company : Biehl cConstruction
Date: 10-3-91
Test Run: 1

Filter: No. 13

Final Weight, mg.
Tare Weight, mg.
Weight Gain, mg.

Acetone Probe Wash:

Final Weight, mg.
Tare Weight, mg. v
Blank Correction, mg.
Volume, ml.

Weight Gain, mg.

Impinger Acetone Wash:

Final Weight, mg.
Tare Weight, mg.
Blank Correction, mg.
Volume, ml.

Weight Gain, mg.

Impinger Water Extracts:
(CH,CL,)

Final Weight, mg.
Tare Weight, mg.
Blank Correction, mg.
Weight Gain, mg.

623.8
619.1

68290.8
68286.7
0.0

45

66099.7
66098.9
0.0

60

66450.8
66445.3
1.2

Impinger Water Residue: (100 ml. Aliquot)

Final Weight, mg.
Tare Weight, mg.
Blank Correction, mg.
Volume, ml.

Weight Gain, mg.

Total Particulate,

15

50496.8
50496.2
0.0

460

ng. 14.5



L.aboratory Data

Company : Biehl Construction
Date: 10-3-91
Test Run: 2

Filter: No. 14

Final Weight, mg.
Tare Weight, mg.
Weight Gain, mg.

Acetone Probe Wash:

Final Weight, mg.
Tare Weight, mg.
Blank Correction, mg.
Volume, ml.

Weight Gain, mg.

Impinger Acetone Wash:

Final Weight, mg.
Tare Weight, mg.
Blank Correction, mg.
Volume, ml.

Weight Gain, mg.

Impinger Water Extracts:
(CH,CL,)

Final Weight, mg.
Tare Weight, mg.
Blank Correction, mg.
Weight Gain, mg.

620.1
617.5

69107.2
69102.8
0.0

50

80218.1
80215.8
0.0

74

68764.8
68760.9
1.2

Impinger Water Residue: (100 ml. Aliguot)

Final Weight, mg.
Tare Weight, mg.
Blank Correction, mg.
Volume, ml.

Weight Gain, mg.

Total Particulate, mg.

16

50403.5
50403.2
0.0

500

12.3



Laboratory Data

Company : Biehl Construction
Date: 10-3-91

Test Run: 3
Filter: No. 15

Final Weight, mg. 609.3

Tare Weight, mg. 606.8

Weight Gain, mg. 2.5
Acetone Probe Wash:

Final Weight, mg. 80581.5

Tare Weight, mg. 80579.0

Blank Correction, mng. 0.0

Volume, ml. 36

Weight Gain, mg. 2.5
Impinger Acetone Wash:

Final Weight, mg. 80766.4

Tare Weight, mg. 80763.3

Blank Correction, mg. 0.0

Volume, ml. 64

Weight Gain, mg. 3.1
Impinger Water Extracts:

(CH,CL,)

Final Weight, mg. 81136.3

Tare Weight, mg. 81132.0

Blank Correction, mg. 1.2

Weight Gain, mg. 3.1
Impinger Water Residue: (100 ml. Aliguot)

Final Weight, mg. 51139.2

Tare Weight, mg. 51139.5

Blank Correction, mg. 0.0

Volume, ml. 520

Weight Gain, mg. 0.0

Total Particulate, mg. 11.2
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Laboratory Data

Company: Biehl Construction
Date: 10-3-91

Test Run: Blanks

Filter: No.

Final Weight, mg.
Tare Weight, mg.
Weight Gain, mg.

Acetone Blank Wash:

Final Weight, mg. 80536.2

Tare Weight, mg. 80536.2

Blank Concentration, mg.

Volume, ml.

Weight Gain, mg. Omg./100ml.

Impinger Acetone Wash:

Final Weight, mg.

Tare Weight, mg.

Blank Concentration, mg.
Volume, ml.

Weight Gain, mg.

Impinger Water Extracts:

(CH,CL,)
Final Weight, mg. 80882.9
Tare Weight, mg. 80881.7
Blank Concentration, mg.
Weight Gain, mg. 1.2mg.

Impinger Water Residue: (100 ml. Aliquot)

Final Weight, mg. 72854.5

Tare Weight, mg. 72854.5

Blank Concentration, mg.

Volume, ml. 135

Weight Gain, mg. 0.0 mg./100 ml.

Total Particulate, mg.

18



Collection Solution Volume

-1 —2 —_

1% Bisulfite, 20 mls/impinger 45 45 45
Volume Analyzed - impinger 1 1 1 1
- impinger 2 4 4 4
Absorption - impinger 1 0.711 0.512 0.407
- impinger 2 0.008 0.005 0.005

Calibration Curve Data:
Standard Curve

Mn Formaldehyde

C, Formaldehyde

Q. scfh

l1b/hr. Formaldehyde

Blank 1 _ppn 2.ppn

0.001 0.038 0.088
correlation coefficient = .9972
intercept = 0
Formaldehyde - Field Data

Test Run Time Vaeeas ft.> Flow Rate (Liters)

1 7:55~-8:25 1.139 1

2 10:35-11:10 1.062 1

3 1:05-1:35 1.047 1

Calculations
Vesea: ft.? = Sample Air Volume

= mg. Formaldehyde
= 2.205 x 10°° Mn

vutd
= Vvolumetric Flow Rate

= C, formaldehyde x Q,

19
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CALCULATIONS FOR: E,Q'M &ndfaz@'ma )~ Yopd din Lar.  Date: 9’//4/4/ Test Run: _/

?ry llia; Heter ll(l)luned vvn:gg SO2 !']L3 gartéculates Collected K= /4.5 ?gz
otal Water Lollecte 102 r . tack Area 229 t
Abeulute Stack Pressure i’f' 2852 in.Hg Total Sanpling Tine D nin
f\bsolute Keter Pressure P29, 1 jn.He Pitot Tube Coefficient bpz By

Absolute Stack Temperature 1s:¢ X K Average Velocity Head ([tP} avel=" r2ws 3 ?
Absolute Heter Temperature T'szz2.3 ¢ Hozzle Area . A ogoydf ft

Voleme of Saaple at Standard Conditions, Dry Basis.

p
) n Ao 7

1,641 A 210647 . 1—3—‘1-424——{
Y I T 10229 I 42,502 ) 522 .3

Yolume of Water Vapor in Sample at Standard Conditions.
v

E

-7/ 3
v“std'ﬂlilrt

[0.04707]  "le : [0.04707) ¢ 2372.4y | :
Proportion of Water Vapor in Gas Stream.
Yustd i (0174 ) B,,:.0.204
astd ' 'wsid 'wasgz THU oy

Concentration of Particulate Matter, Dry Basis.

K / S (- f
008 — e qoos) —fAHe2 ] : ¢ DOS  er/se
| ] nstd ! A lyz. 582 | :
N -4
) oz -6 n . -6, L I4.S ) . e 734 1 107 1b/sc
{2.205 ¢ 107°] - = {2.205 ¥ 107°] : 5
astd lv3.58>
Dry Holecular Weight of Stack Gac.
0.44(5C0,) + 0.32(Xo,} + 0.23{XN,+XCO} = 8%% r _ 4.3 : 1.892
Ay 5 7 z
0.28 x _é?().o T 224 z 4292, 3 1o
Holecular Weight of Stack Gas, Wet Basis.
By =B bt BB = [ 5q31, 10 79 1+18(, 204 | = h:237.007

Stack Gas Velocity.

> T .
85.49) Cp ([P} ave. || —i— (85, ,’_(_l_bﬁ_LL'_ . V40 T
[85.49] “p 42P) ave T .01 1. 8% Nozes3y152 2701 s

Volunetric Flow Rate, Dry Basis, Standard Conditions.

P
(635281 (1 - Buo) Ysh i e (835201 (79,00 wonr 1229 {fgﬁ

0;4@’4/_0_&“%

Enicsion Rate.

-l
stcg : 105990 23y «xio

ER:_D, 78 lb/br

Percent of Tsokinetic Sampling.

By (Kg ¥y 0t Yo p |1 {.0229.42.502
Ry ic p-,ii'; s [1.667) [(.0026?|(z3gq}y =t (29071 (435.7 | | 0z, x
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CALCULATIONS FOR:MLﬁmm)__Mu_&om: ?’/ /9/ 91 Test Run:_2 :

K

2ry ll;aa Heter Ytlaluncd vV“: t‘{. gartic:lates Collected Hl: 2.3 ?Ez
otal ¥ater Coilecte s 250, 1 tack Area 229 It
Agso{ute Stack gressure ég' 24.52 in.ll}g ;ota{ ia;pltn([}ue . 700 nin
Absolute Heter Pressure 129.027  jn-He itot Tube Coefficien C:

Absolule Stack Temperature T';: IR Average Velocity Head ({iP} avel: ’
Absolute Heter Teaperature Ty S22 3 Nozzle Area hyiQoovy ft

Volume of Sanple at Standard Conditiong, Dry Basis.

p
v ] - s
e = Al ( y2.315 ) eRlZ )
7 ™n . Y l529,2 !

- 3
Vntd’M“

Yolume of Water Vapor in Sample at Standard Conditions.

. 3
ooy e s 00001 (250.5 | N /A VG
Proportion of Water Vapor in Gas Streanm.
' Vustd . { H.—lq,l | . By 21.S
Tastd ' Vst lyzoug THipa4) T
Concentration of Particulate Hatter, Dry Basis.
K 3 e {scf
(0.0154] L T 11§t S -0 ) : ¢ .0QY _fr
Tastd ) U y3zoug ‘
N -4
4 ons -6 n . 6, (2.3 ] . es dpRO) 1 107 1b/s
2.205 1 10 = {2,205 x 10 : ]
R Moy , ( ' Tasowg !
Dry Kolecular Weight of Stack Gac.
0.44(%00,) + 0.32(%0,) + 0.28(XN,43C0) = g;; Yy .3 = 2.332
Al . T Y41 ?
0.2 x ﬁr"—é’—o. [ : 52,478 : K= 29432
Holecular Weight of Stack Gas, Wet Basis,
Hy (- B b #1188 = | 29432 I 785 P8 245 | : L 2

Stack Gas Velocity.

387 ) . . V.23

s s 9s2/l28472)

. T
[65.49) Cp 1P) ave. J—— = 185.49] ( g9 )(!,z,gg)\‘ 5

Voluaetric Flow Rate, Dry Basis, Standard Conditions.

P -
635291 11 - Buo) YsA e s (83528) (7p5 1(39902) pi22q {:——;'Ss—f]} : IAKY/ILE L

e

Entcsion Rate.
4 v e, = (/.0337*/01")( .[‘30“0]'1’ . ER(D S lb/br

Percent of Isokinetic Sanpling,
102242 42375

v
Bl et BT e Lt @ses) b et tze07 1 (0357 1 g /03.7 3
” VS ?S uAn ; i LO ’ (3?_1702 I (Z?SZ ] (.oooqqf, )
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CALCULATIONS FOR: Mﬁ_ﬁmﬂmm)_—fmalh&éc: om:@/ / 9/ ¢/ fest Run:_ 3

$ry ll,a‘s; Heter \lhiluued VV“: qYLSso f}s ls’articulates Collected K= /1.2 ?lz
otal ¥ater Collecte e . n tack Area 4229 t
tbeolute Stack Pressure i: in.Hg Total Sampling Time oo nin
;}Eig%ﬁ{.: ggzg; g;:ssure me 2%.e1 !n.Hg Pitot TubelCogf[icient ” Cpf 2y

A r Teaperature TS- {48 K Average Velocity Head ({dP} W= 2090l 3
hbsolute Heter Teaperature Ty S3kia 4 Nozzle Area An-'a@_\ﬂ.d;_ft

Volume of Saaple at Standard Conditione, Dry Basis.

P . ]
yuren s ——  gealnin (sso ) L& . Ve ZL8LO Tt
1 S31.L
Volume of Water Vapor in Sasple at Standard Conditions.
. 3
{0.04707) vlc : [0.04707] (253.77 ) H Vust.d'-[l‘-@'{-z-—rt
Proportion of Water Vapor in Gas Stream.
_ Vustd . ( 4.942 . By el 2
Tistd ' Vstd "dige T 4y
Concentration of Particulate Matter, Dry Basis.
i yd ' /scf
[0.0154] T Y Y1 71 (R S /[ - : 'l 0QY e
Taste ) ‘yigL0 _
: -b 1 . -6, U 1.2 } . ¢, SS90 10" 1b/se
{2.205 ¢ 1077} = {2205 x 1077) : g
Tostd 4oL
Dry Holecular Weight of Stack Gae.
0.“(.‘1602) + 0.32(102) 4 O.ZG(XNZHCO) s LY 5.2 = 2288
0,32 g, 1 : .51z .
0.28 x 307 : zg.§%gg : Ny 2939 Lo

Holecular Weight of Stack Gas, Wet Basis.
Mg (1-8,0 4188, = [ 5939, | 778 )+ 18 | 2272 ] H Hg: .8l lo

Stack Gas Velocity.

85.49] bp (M8 _ TS | [ g,"l_-u.% 1‘ . v.:39,.33¢
(85,491 *p P} avg Ts_ﬂs— (85.49] | '24 ]gwqap]\ e [ g

Voluneiric Flow Bate, Ury Basis, Standard Conditions.

p
. B VA “s . 2953 . Q /0 selh
{63529) (1 - “wo} s = [63529] ( Yo M ) %—————%— :
Y 0 T ’ J78 1112291139378 ) 8

<

Emicsion Rate,

o re, T (L.00x0* )l s90x 0T . 8RO ST Ib/he

Percent of [sokinetic Sampling.

R (K, vy o+ Yo ppn (o23¢x 4155
et Rl T e (noentiess ) 4 b 2907 1 (698 ) Lo
LA M T co 113933 Tl 29,53 Tloco¥?]

22



Yo
e o7 | ] B [ALE2 | ?
. TITEERY £ 0iEDTEM THI0L T ‘C31231700 O%H T¥IOL
77 calaeld i T i nreg azy | hLl| o228 | ofu a2y
SO S S +7 : o TuYL Q0Zlo 0T | TyrLiar
4)& 7 § n ] Shit _ wurs WLRRICH g TYLd
o< AR E— B e
NI R LA R Ve il M W A= TS
o715 b7 1 7 g1~ | 281 | ndT T oh" | OB/ [ A Yl
254 66 | 08 | 68E| 297 | AET | OF [ SZI T z
AosE g | CL | 2% _ 187 [ r2e7 | oh | LLT 2 E4
[ze ol ¥h | s/ ) U7€ _ k4 (12l eSSt L/ VR4 é
AL B R RA LA A |52 S
czE | LF [ L |72st¢ | s87 |[£eh® | (h | &L7 & s-20 T
o 2€ 3 L% | AC [OLOE | g4 |essT| €h [ 52T Z 8 il
2032 LA [ OL |['82 | n2Z oLY% | OL'| z(l | 12- 1 2| £2%
2012 ww% oL | £0'Cc IST (/65| G¢°| €L/ Lo &N.wl
o sy | TE | L7 1272 967 [c£97 ] AA°| RLI . [ P74
/$E% Sh |"&=|ore€2] 167 [<EW | AA'| 677/ - L bA
Ct | osz| 44 ZA4 [QCTTE| aLT [FZ? | CA° s9/ S| [ |s7h:Z]
i) | S | Sanand S| (S | SR, [T LW g L0 G R Ol
&ind xed F2ITI SYD 12a 2DIIIED =4 ALI000S S5¥a6 | 511816 |onTncivs|3euan 1
$S0dD ITYLS . [ 32 ERTHIC 317z - ! €ITUINN €3L1Id MKM\ 20LY¥2d0
/ < & PiINa1 SI0¥d T (OS54 CHILLAS ¥3IYSH SEOYd 59 ¥pf vzav wovis
\ , h 52207  woiwas T g2 our 107 ¥21VE; 7 7 xnu 1s3L
3 N R g
/ \ z § %03 ¥3LTH
/ £ %03 I1EWS
= -




Ty "y 134 ” T PR T T PN T T -y YT 7

W \MQQM.QQ. US| T S| Ehwcrimn _l 2 timorEn TeIoL | T.u P
Towv A i - ! ’ 7

- m | | nT5 1E | 0% 22n
?\\\ \V _ \h‘\_\¢$ ‘ . -

Tdvl FIILINI
‘Vﬁ ' i .
X Aﬁ\ /. " §'sliz4 |- 1914 SI14
Z.. - z z Bt A =67 Lias 31231705, 1 m c T |231237700
Cinzi0) X _:,.u 0 | "™ | ciyeup Sred P iy anata 1

;! _VA:& [BrT| S STLLL]
#ED| \A_/ 2eTA7 [ 2722 [P P 1
(227 .Nm \Q ?di 3s
p 777 78| A8 | 0897 | L'
| 78S _ /S| e8| Eiss | TS
o135 i 75| o9 [ S€LS | BLY

-_— - > - \D.N. — e F .U 2 ol

2555 | 75 (€8 (L7155 [077 ..T&w,m SE|edt,
eees| | 15| €8 |al #5 T DAY, L5 |28 &/

W
™

[
2L 84 oS | 28 [ a 88~ | 397 [c2?7" | LE 18/ o™ - /

| A
/ ‘ n M
7228 o2 [ | /& 18 |23 | (AT 8755 /&7 |28/ el 2 SEE
hhoS / | o& [ 08 | 5595 =Y 4 ano...Td%. - 8L ’ /J /
\ﬂ
J .

Ylh o | =8 | 2/ 24| 657 |2m% | B¢ | O87 \

3ESh 7% 7% ER'SH 24 /6] G | H</ . \ L2 s
bELh —SZ b AL LR'ER | 827 ot [ o8 | 7Cl S22 'k | eZ'8
11
Garun) | (4, [y 1a, 0] (25 (=7) (M) o) (3. Suylofuuny (e ‘o) | ¥zoun
ranova | &3i | 181aeo | 3hm .nm;.,: g2z olw% .-.:uo,mm 31 |aunsszad| =zl | iutod
| Czind o3 22Ty S¥O 120 2373120 i0¥1§ | olavls |saliEivs|ssgaavar

NOYLS3S SE0dI ALYIS 221771 .n.n.«......f:...m .

. / HiZNE1 230U
2015¥4 3

b/ <CLYYIL0

¥zdY 10VY1S

7/ 2 rna 1531
4

5176 "ziva

XOT1Y301

- 24




@ .
_ ~ [zzrizns | do tiuorEn ,....L.Wm._. | m.OW.N_ ™ 312371700 574 TeroL
1 | _ n1Yn 13 A3 0%2 1zn
: I TdYL 002 TIILIND
o€.0/ _ SCEIE hth Tea14
fo |t | o Sy el piianoriee. chmmr e R

{

/2’58 | 577

.quyLNuw\

o er

[SFE | a1

a°"

Ig”

2L7

GLT8 |

ol7’

£367

L4’

5L

Lbnél | L5C

2774

75 °

YA

f18LL

£67

T T ULITY

/877

"
s 1 é

—~/77

T 7
&/

66°5L

£ov

E

ZhT

W

CLF

UM | £1°2

28L7 |

J°¢Q,

oLl

e ]

co'ZL

f14&

08zL |

LS

ALl

Lot

677

£ 807

Le”

£€27

(1’2

2.8L%7

TR

oL 77

T4

WA

=

LOFHTD

Spl

597

ph "

sz

A C n.m ! A V
= oN
23

Sesee

(E7H)

(d9)

G724 JLI2QT2A

(4, *S0)]| 0%5°ur)
%35 [3ansszed
5 SRI1EYS

(v1 ‘g)
=L

J

ZET

P
Lun

™My

lllllll
1y

EZizd

[-YCMACH

§ ¥os

12098

"

#0i5¥d 3 CSZ wutnis
o<
€ 0F TENSSTId SIELTHONYE

w" TYNIYEESiSE 15915k
h ey: A B ICT-AICR AR B HLT.M )_

uy

o 1TEnISION GZINSSY

g 201Y830

£ £ Yp A vIuY wIViS

2 # nnd 183l

7 X0IL7301

RS T2 w 77 @ ANYEI0D

25




T ol T
A

Q¥\_ S pE——— s ¢iuorEn Tri0L ) |m rczroaimen oFu qvios !
- ‘ 7 i
_ nIeo iz | 0%z 1z i
_ T4y ( TIILINT
| C o TeN1d
Ti1L ser [niq-.| 622271005 o1 € ¢ T [z=1z39700]
ciyso | | Atcds [T 32197001384 TeTaNTEr 2I1YA

. K 4
0 ,,/\_V.\A_ L7 {SLECh| bLT |80 [LSLT | €25 |T><| >< |sawezwy
|7 | > | RS [ JE07 [28L [ 763 | 1=200C | L8le | o¢-| / . |
TIE 75| 48| ses | 3£7 |s855 | &< | L/l /1
$9'C 75 | BE| b7E | LET | LrS al| £ | g Y3 |
”0'Z SC | L8 |2z | R sass| (€7 A3/ | 2 . i
2¢ 00 | SS| 28| 7cow] 7L | 807 Le| 6L/ \ (7] 527
-l ,
_
,
#

Yl I8 107782 1 AT 1 3955 /¢ TN\L. A .
L 74 D i ﬁ\Q— Gt v~ [ /i w’ 4 Y“.\\

S| L8 [ozlsi eh7 9735 1€ | GO/ \ £
] 45| T8 | QTS| a7 | 8755 (&7 | =4/ \ Z [577
T TV T AS | P 688 i 687 |gokT | |5 A [oZ-] | 7 - Lo
b0 25| °F RS | 78 [ol 26| 107 | U | e 5% | . I
T8 0SS 0b | 257 | rhLS| EET | 48] ]

A

. s '
2558 £ |- S8 | £8%8 | Lkl | 159 2¢7 ] 1@/ / LR

l'%

26 -

N

>~
N
N
%

. T M 4 L4 . 0
€578 ST €5 |28 [T 78| 527 L] 6A |08/ 51 £0.77
c_ |3, (TU 5 - 1 . ‘S Z.... g ¢ cm o
(Frur) | (d0) [ 83,7 8] (25 "Ta) (7) E7M (ag) [(4 LY (0"RuT) [ (uid ‘Q)} ¥ZSdnn
manova | &30 | ipo ) dmr | S CeXiol TN e B U | ek I A T
| aind xe3 d230 YD 120 TITIIED = A=s s HOYIS | JIIVLS [SRINEIYS|3SEIAVIL
.- ] IS . . B .
HOTL53S $S04I Io¥LS C!ZHIO FITINN ] CITINN €314 AT Ecivizeo
. / RIiZNG1 S3Ced , CNILL3S 31Y3H SEOXd ¢ £ XBA vzuy ovis
Z0I5¥4 3 DETILES ¥OS HILIVEA Z @ 1531 i
) L i
. 14 BILIT? 4 ‘ZTENISION OTUASSY 72/747/8 =iva |
| | . . 137877 |
§ ¥0I §ILEH TEhSSTdd DiEaTioNYd Z uﬂ 7T P 0119501 g
™~ -~ F i0R Z140¥S TINLVHEESEL 1H21EWY ’ ; m




= ¢ i e ¥ AT e —— s = o

* _ — _ T.u.....“..ﬂ...u ﬁ Fu o fiEgrEn TYI0L _.,.L ‘C31237700 %4 T¥l0L
i T ! ar 1= Z. .-
r . _ nrYg 13 0% 13

Y9 »%m\ S/ KT I TaYL
br § m | =0/ _ TNty
: 77 —— U R SR - i zeyy [o.oo.] 621237705

(21715

O | "™ | eiyco 2iedg |FEEYES lanyanorsetd

e j == o e
| [ ><[ > | RE7 | Lo | copz [1OEC [LLILT> ERIC| 02|/ > [ 7rar
A
£
2

oy e, § e, | —r] yp—
wl
-
-—
-
75

sz il / BS| 68 ozl | 18T | skT[ e | 78/ /
(552 | 85| 88| x5z | Lal | T |5 | T8 17
§8 €2 $5 | LI| SLEZ| 77 [ 721655 | 2P/ _
Lbiz BS | #8| 812 ol'2 | BoL7194° | <4/

—_—1 7= omagirien goon- — [} T A~ L4 F) ——y ) ~
£2:02 g5 L8| 2l 0T | ZL (¢80T | L MM &/ \wh\
27 1.

[
‘ , A
ZI% o L | ST | 78 [0 87 1 552 | kL[ Gh" | /L | £
A S| €8 [0z 77| 867 |I3T [ ¢n” | b41] 02~ | | 2
IEH| 07 || | 85 | OF [<€ Al | a2 (2597 LA | G41 \ [z 77
A
£
T
/

Ieel S | O oLzl | Lhl [e3T5 | TE| 6L/ \
2600 | S Bl 1 OFU/7| €oC |77 AT | LL/( M
b8 IS €l |[3% W2 2807 THT| ALY ]
oS |osZz | LS 35 [sorcal| €37 [ p2e? [ QA | LV N

) ca, . |7. (10 T . T : ‘S RN P e
(45°971) (4,) 3,770y La "7y (o35 '7a) (=7) (E7p) ﬁ (ég) | (3 Ly (0%H ur) [ (vl ‘B)| EIZ=dny
panova | &:3L | 1ol Wer | S ¢21% Tiad niroayan | &i3L  [3Easszdd| =L | iurod
&ind xed d2ITY S¥D 1YT 2ITIIED =a =i FOVIS | OILVLS [SRINZI¥S{SSuavar]
$S09D HIvIS . A b (R e </ éssunN €3N g Z0lvyIo

B ritwsl TIcdd 0GZ ciILLAS §3LY3H 5E0Ud CEXbR  v=uy wovis

’

L220]  soidvd o cST n:uTI1E6 Y05 31V m. \m ¥AY 1S3L

$OTLI3S
\ T ;

/ bo!l 34 gziz oT4 .mmﬁ.ﬂ?_ GZIHSSY \..m\m\\% ziva
TN\

d
\ — £ %03 eZlZTi }nﬁm ZE68S5dd 21c1Tionvd w& MNN“ ww "ﬂ g‘&m X0I11301
J . o e merm 3y .§\ g
el —— £ 204 =lais Hm TANLYEESEL i3I awY ANT 00 .

.27




AR,

g7

| &/,

-

=<

TS

Q

{0SZ7h | eLl

TS

hol

e

BST T | ST | 38657 >

T

ok 14

L'0f] _1\!&: N.wm.“..u.&.u | s trwaran wraoL VL€ WN_ ™ ‘€312331700 oFY 10l
i _ -!_ | 8170 iz _\..m\ | o 2zn
rerlz'g 33l TIILINI
“ o4/ 2% _ 19314 ,LN.&N Sels
z : o 22 |niao.| 622237705 . z ©31233700
E _ 2 _ fo | P | Htio SR EE ] N r e cuzonTEd IR
Q\N

oz2ze

(aN

£4'5

gs

.96

AzLh 25 16| 272k | 227 (25| 22 | 087 | =
o 54 6| b | 293F | se/ | c8isT| T 2 / i Z
| /44 351 b8 | 804% | SE7 | swfs| 62| @57 7=
ps'zh ES| B [Z2Sz24 | K7 | 8755 1 | S/ =<
1% U T oS 76 | L60h| b LS| GET | L8V =
SHbE 65 76 | 2hoti oA |zihS| gf' | L&/ Y
$8LE 65| 68 | SLLE | BAT [ (575 2€ 2 &/ 7%
ABEC T [oZ | 90lT| 5h7| L8/

OF #E

oS

0o

AZHE | 257

S €¢

8g/

BA
B VA%

79'2% .hvvt

gs

o6

[ | ¢/

WALS| €L

ol

| %¢&

G0 7€

5&

68

SLoE | g7

2595 7%

187

$ZE

o~

S

SE

L |on”

174

>Z

¢

Vo be Qb | LT7
(45°u7) ) [ ol Mol (25 En ] o | crpm L G g o (U1 *9) )
FANOYA A I S T B 5 B B B O R £21%n maq aroana | i3k Rt T
Lind €227 SYD 12g 3DIIED el HovlS SRINENVS|SSHAAVIL

NOILIZES ©S0dD 4SVIS

E2NTIIC =TT

AILNGT T:=Cdd

“0i5vd 3

4 ZENISIO GTINSSY
2En$STdd JIelTicnvd

ZANLYEEEEL IREI

SClVHZ0

¥=d¥ 20VI1S

c

kg 1S3l

ISR

X0I19307

=t

;Q\ o\

RN

ANYE0D

- 28




2 iuorae TaI0L ) _ﬁu ‘CZIZTTI00 0%

wwe T

RS/ RRACH! * 073 1z

3dYL _ TITLIN

o | ——-
mann } o § a—— . ——

| _ T T4
] ! 4 - - —y -
Z., - 4 z il 2€7 fmyq-.| GRITEIN05 1 £ 3 T [TE1I37T00
SRR . _ €3 [ F0 T eiyeio | | mzeda [FERYS |anyndriutd izonTA ZIIVA

7 18%078 | pdi S| < |oren
Lh | er e[ ] w .
7k | 2707 7 _ oz e |- )

il i i h [ Sh A7 | | | 1 s
< ) 8A | CF |2 07| - o os | i
2ZE07 =) €k | EF [ ] G7] \,ki&ﬁ s [e~ . “
B 22N I e 2 o I W " ° £/ 1
“ 4 | 27 |92 5¢57i / 1. . Y3 37.5 E
ZETTEPF | - Ta | 5 [ TCasi \ | _ 22 02 i
T M OTTT TR 2 | 5565 G s\ | ‘
REF=PT | Th ] 1A [ S5 ©
INELY A%k | ok | 6758 . . F
ThE | OF [i045 T $ QC.g
TH ] 9E [A76%5% ] W il| . 0 53
eI s e =l T R VAR [ St e et

ranova | &3 | afhapel har | =iaen T
] &ind xeq ? caimy Cyn rpa 297atgg | O7EH LAIDOIEA | gy | OIAYLS [SRITEIYS|SSHIAVIL

\’\____—-

g 4CH8

)
LAl

NOILI3S SSCdI 4IYLS FUTOI0 TITION - ITUAN €34 AX g <olvazeo

. / HIZNIT 3I0¢d T TcurllEs €31Y3H 3E08d C T ¥bA  ¥IdY AOVLS
OO0 =oisva 3 T oiT1ES Y05 EELVEA 774 und 1821

’ — WA
- T % fzEnlsionl GIUIASSY .:qw\w\\@ z1vd :

. . X N A - _
/ \ § Y03 e3l=i 3EASSEdd JIEL=ICHYE ummm\ .Nmu W dm“nOH._..guoq :

~. ) F¥oa T1&¥s T} =eadveEgeEi mnelmwy O T Ty & \xﬂm ANYEI0D ;




——

i ) _ nreg En | o%u 1zn
; I 2dvl TILInI
“ . 19414 Te14
z _.| #2:2371700 ¢ |z 1 |zziz39700
PRI @ | fo | m 2T |piianatined || cezanien SIIvR
e i - _Xw ==
_\A_X _ [><T] 100
_
!
;N\vm\- A ..S = g LhTeinczoY

nE L5/

Z <2

£

B4 . oz

£S

(X S/

£S5

£417

= 0/

2 L
¢S | bh |95H0%2 i <o,
] ca, ] ] - - S Z.... g 4 ey
(Fr-un) | (4,) ‘ EE I P (d9) |(dg ‘TL)[ (075 UT) I(u1¥ ‘8)| ¥Isdnn
HNNDVA &3 .L,_ 3 1351 st 1115073 %31 |3ensszad =L | INTOd
&ind wom = S¥D 129 Aesdls IVIS DIIVLS |DRITEIHS{3SU3AVIL

.-
L)

1538 $€0dd 4Cvis

£01lVHZd0
YUY 2OVLS
d rnd 183l
/1

_(&/87/) =1va
4 ﬂ _ﬁwqam %0T1Y501

oy DTTIITTTRG ] AT 07T 1uv 00
/u.\lILu —\\\. “\ [} , Q .

ol

X0R EZ1VEH m

30




Dopartment of Natural Resources

SMOKE FORM
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T fon s Dlehargs | Tl R e e MR AR
. . e uls |5 5 4410 2 |
ne Description wh i b 510 |15 |0 |0 |«s{o |0 IE
Color, Length, ete.) 500 £4 350 £+ 15 2
R CToA Beestry 610 (S 1O 10 |«]5 1o |5 g
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/ g-13 /40) %" o
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Dopartment of Natural Resourcos
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Form 4600-2% Rev. 6-85
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Dopartment of Natural Rosources
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Form 4600-29 Rev, 6-85
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Thermocouple Calibration

Room Temperature: NBS Certified Thermometer = 68°F.
Stack Sampler Thermocouple = 67°F.
Hot Water Temperature: NBS Certified Thermometer = 192°F.
Stack Sampler Thermocouple = 193°F.

Calibrated September 12, 1991 by Bruce Lamers

Drv Gas Meter cCalibration

Meter calibrated by Wisconsin Public Service in Green Bay on
September 11, 1991.

Reading before: Reading after adjustment:
open% check$% openg check$%
99.0 99.0 100.0 100.0

The dry gas meter which was used in the testing was calibrated
against the above by Bruce Lamers on September 11, 1991. The
calibration factor is 1.0229.

Average Orifice aH Calibration = 1.99
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PITOT TUBE CALIBRATION

Date 234;22/435/ Calibrated by _)ész;§ZL

L— "
1. Face opening alignment OK? .
2. External tubing diameter . Dt: =, 375 in.
3. - Base-to-opening plane distances { Py . SO0 _din,
PB - ] 1./ log in'
%
4.. Pitot-nozzle distance X - 4/ in.
5. Pitot-probe sheath distance Y = 2 7 in.
6. Pitot-tﬁcrmcouplc distance YA é 2 in.
"A" SIDE CALIBRATION ,
AP 1A nnvn\nou
otd std c 'C (A
RUN NO. in.},0 iu’_.uzo ApstdAp( ). p(s) %o (s)
ll .
!
2 |
3
E (A) = . o=
N -, 87
C APstd '
= 0,99 3
p(s) : lc ~T (A)l
. AP(S) o (A) = é p-(s)3 P
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