We Energies: Marquette, M|
2018 Unit 7 Q1 MATS

1.0 PROJECT OVERVIEW
11  GENERAL

Montrose Air Quality Services, LLC (Montrose) located at 1371 Brummel Avenue, Elk Grove
Village, lllincis was contracted by We Energies to perform an air emissions test program at the
Presque Isle Power Plant (PIPP) located in Marquette, Michigan. The objective of the test
program was to perform testing for filterabie particulate matter (PM) and hydrogen chioride (HCI)
from the exhaust of Unit 7. Testing was conducted tc meet the requirements of We Energies, the
Michigan Department of Quality (MDEQ) and the United Siates Environmental Protection Agency
(U.S. EPA); and 40 CFR Part 60 and 63, Subpart UUUUU, as applicable.

Testing was perfarmed on February 27, 2019, Coordinating the field aspects of the test program
were:

Rob B::egger - We Energies - (414) 221-4772
Blu Kaput — Montrose Air Quality Services, LLC — (630) 860-4740
1.2 EXECUTIVE SUMMARY

The results of the Method 5 PM and Method 26A HCl testing are summarized in the table below.
Testing was performed according to Test Plan No. 042AS-339307-PP-1. The procedures ocutlined
in that document were followed except where noted.

TABLE1-1
EXECUTIVE SUMMARY
Unit Constituent Run 1 Run 2 Run 3 Average Tfﬁf
7 Filterable PM (Ib/mmBtu}  0.000165 0.000294 (.000148 0.000202 0.03
7 Filterable PM (Ib/hr) 0.138 0.255 0.129 0.174
7 HCI {Ib/mmBtu) 0.000659 0.000580 0.000518 0.000586  0.002
7 HCI {Ib/hr) 0.551 0.503 0.451 0.502

1.3 QUALITY STATEMENT

Montrose is qualified to conduct this test program and has established a guality management
system that led to accreditation with ASTM Standard D7036-04 (Standard Practice for
Competence of Air Emission Testing Bodies). Montrose pariicipates in annual functional
assessments for conformance with D7036-04 which are conducted by the American Association
for Laboratory Accreditation (A2LA). All testing performed by Montrose is supervised on site by
at least one Qualified Individual (QI) as defined in D7036-04 Section 8.3.2. Data quality objectives
for estimating measurement uncertainty within the documented limits in the test methods are met
by using approved test protocols for each project as defined in D7036-04 Sections 7.2.1 and
12.10. Additional quality assurance information is presented in the report appendices.

1.3.2 AQuality Statement
Montrose is qualified to conduct this test program and has established a guality management
system that led to accreditation with ASTM Standard D7036-04 (Standard Practice for
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Competence of Air Emission Testing Bodies). Montrose participates in annual functional
assessments for conformance with D7036-04 which are conducted by the American Association
for Laboratory Accreditation (A2LA). All testing performed by Montrose is supervised on site by
at least one Qualified Individual {Q!) as defined in D7036-04 Section 8.3.2. Data quality objectives
for estimating measurement uncertainty within the documented limits in the test methods are met
by using approved test protocols for each project as defined in D7036-04 Sections 7.2.1 and
12.10.

1.4  ASTM D7036-04(2011)

All applicable Montrose field personnel used on-site for this test program were compliant with
ASTM D7036-04(2011) “Standard Practice for Competence of Air Emissions Testing Bodies” for
all tests performed. This includes having the appropriate QST directly supervise the testing. The
following table summarizes the key personnel that were involved with this project:

TABLE 1 -2
PROJECT PERSONELL
Personnel Position on Project Date of QSTI Exam
Brandon Check, Q.S.T.L Project Manager 3/31/2016
Blu Kaput, Q.S.T.l. Overall Test Leader 05/05/2017

1.5 METHODCOLOGY
1.5.1 Particulate Matter and Hydrogen Chloride Testing Methodology

EPA Methods 5 and 26A were used to determine the PM and HCI concentrations at the test
location in a combined sample train. In Method 5, a sample of the gas stream was withdrawn
isokinetically from the stack. The PM in the sample gas stream was collected in a glass lined
sample probe and on a glass fiber filter. The weight of PM collected with the sample train
combined with the volume of dry gas withdrawn from the stack was used to calculate the
particulate concentration.

EPA Method 26A was used to determine the HCI conceniration at the test location. In Method
26A, a sample of the gas stream was withdrawn isokinetically from the stack. The HCl in the
sample gas stream passed through a probe and filter assembly and collected in an impinger
condenser system. The impingers contained a solution of dilute sulfuric acid to collect the HCI.
After each test run, the impinger contents were recovered and subsequently analyzed at the
Element One laboratory located in Wilmington, North Carolina using ion chromatography (IC).

in order to convert the concentration of each constituent to a mass emissions rate, the volumetric
gas flow rate through the test location was determined concurrentiy with each test run, using EPA
Methods 1, 2, 3 and 4.

Results for PM and HCI are expressed in units of pounds per million British thermal units
(Ib/mmBtu). Three test runs were conducted for PM and HCI at the test location. Testing was
conducted as close to maximum load as possible.
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The PM test was conducted using a probe temperature of 248°F (+ 25°F) as allowed by the EPA
in letters dated May 11, 2016 and March 8, 2017 and the MDEQ dated May 5, 2017. The volume
collected was increased nominally by a factor of two as required for conducting emissions testing
to demonstrate LEE status.

1.6  SPECIAL CONSIDERATIONS
Per the requirements of 40 CFR Part 63, Subpart UUUUU, the following strategies were utilized:

» Under §63.10005(h)(2)(i), the minimum sample volume specified in Table 2 was
increased nominally by a factor of two (i.e. 2x1.00 dscm; 2x0.75)

* Under §63.10007(A) (2), the unit was operated at maximum normal operating
load conditions during each periodic (e.g., quarterly) performance test. Maximum
normal operating load was generally between 90 and 110 percent of design
capacity but was representative of site specific normal operations during each
test run.

* Under Table 5 (1) (f) and 5 (3) (f), emissions concentrations for PM and HCI were
converted to lb/MMBtu or Ib/MVWh emissions rates, using the calculations found
in EPA Method 19. The F-factor was 9,820 for subbituminous coal,

» Per the Stationary Source Audit Program (SSAP) for testing requirements under
40 CFR parts 51, 60, 61 and 63 the owner or operator of a stationary source is
required to use an audit sample during a compliance test which applies to all test
methods for which a commercially available audit exists (i.e. Method 26A)

1.7 PARAMETERS
The following parameters were determined at the Unit 7 test location during each test run;

s gas velocity

s gas temperature

¢ oxygen concentration

¢ carbon dioxide concentration

s moisture content

« filterable particulate matter concentration
* hydrogen chloride concentration

1.8 RESULTS
A complete summary of test results may be found in Table 2-1.

An HCI audit sample was submitted for analysis. The results of the audit sample may be found in
the Laboratory section of the Appendix.
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2.0 SUMMARY OF RESULTS

TABLE 2 -1
SUMMARY OF UNIT 7 PM & HCI RESULTS
Test Parameters Run 1 Run 2 Run 3 Average
Date 2127119 212719 2/127M9
Start Time 7:30 9:59 12:27
Stop Time 9:38 12:.05 14:34
Fd Factor 9,820 9,820 9,820
Gas Conditions
Temperature (°F) 327 332 337 332
Volume Metered Standard, Vgt (f%) 80.44 82.25 81.33 81.34
Volumetric Flow Rate (acfm) 327,500 335,200 334,700 332,500
Volumetric Flow Rate (scfm) 215,500 219,200 217,500 217,400
Volumetric Flow Rate (dscfm) 190,300 195,500 191,300 192,400
Carbon Dicxide (% dry) 13.6 136 13.8 13.7
Oxygen (% dry) 5.9 57 53 5.6
Moisture (%) 1.7 10.8 12.1 11.6
Particulate Resuits
Concentration {grains/dscf) 0.0000847 0.000152 0.0000785 0.000105
Emission Rate (Ib/MMBtu, Fa) 0.000165 0.000294 0.000148 0.000202
Emission Rate (Ib/hr) 0.138 0.255 0.128 0174
Hydrogen Chioride Results
Concentration (Ib/dscf) 4.82E-08 429E-08 3.93E-08 4.35E-08
Concentration (ppmdv) 0.510 0.453 0.415 0.459
Emission Rate (Ib/MMBtu, Fd) 0.000659 0.000580 0.000518 0.000586
Emissicn Rate (ib/hr) 0.551 0.503 0.451 0.502
023A5-554128-RT-343 7 of 85

@v‘i‘\ MONTROSE

AR QUALITY SFRVECES




We Energies: Marquette, Mi
2019 Unit 7 Q1 MATS

30 TEST PROCEDURES
3.1 METHOD LISTING

The following EPA test methods were referenced for the test program. These methods can be
found in 40 CFR Part 60 Appendix A.

Method 1 Sample and velocity traverse for stationary sources

Method 2 Determination of stack gas velocity and volumetric flow rate (type S pitot tube)
Method 3 Gas analysis for the determination of dry molecular weight

Method 4 Determination of moisture content in stack gases

Method 5 Determination of particulate emissions from stationary sources

Methed 19 Determination of sulfur dioxide removal efficiency and particulate matter, sulfur
dioxide, and nitrogen oxides emission rates

Method 26A Determination of hydrogen halide and halogen emissions from stationary
sources - isokinetic method

3.2 METHOD DESCRIPTIONS
3.21 Method 1

Method 1 was used to determine the suitability of each test location and to determine the sample
points used for the gas velocity and particulate concentration determinations. Each test location
conformed to the minimum requirements of being located at least 2.0 diameters downstream and
at least 0.5 diameters upstream from the nearest flow disturbance.

The Unit 7 test location is a round, vertical duct with a diameter of 114 inches. Three points in
each of the four test ports were traversed for each volumetric flow test run. The test location was
located approximately 15.8 diameters downstream and approximately 10.5 diameters upstream
from the nearest flow disturbance. A cross-section of the test location, indicating the traverse
paints is shown in Figure 1 of the Appendix.

3.2.2 Method 2

Method 2 was used to determine the gas velocity through the test location using a Type-S pitot
tube and an incline plane oil manometer. The values measured in Method 2, along with the
measurements made in Methods 3 and 4, were used to calculate the volumetric flow rate through
the test locations. A diagram of the Method 2 apparatus is shown as part of the Method 5/26A
sampling train in Figure 2 of the Appendix.

The manometer was leveled and “zeroed” prior to each test run. The sample train was leak
checked before and after each run by pressurizing the positive side, or “high” side, of the pitot
tube, creating a deflection on the manometer of at least three inches H20. The leak check was
considered valid if the manometer remained stable for 15 seconds. This procedure was repeated
on the negative side by generating a vacuum of at least three inches H20. The velocity head
pressure and gas temperature were then determined at each point specified in Method 1. The
static pressure of the stack was measured using a water filled U-tube manometer. In addition,
the barometric pressure was measured and recorded.

!
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3.23 Method 3

The carbon dioxide and oxygen contents were determined at the test location using EPA Method
3. A gas sample was collected into a Tedlar bag from the back of each sample train for the
duration of each test run. Analysis was performed using an Orsat gas analyzer within eight hours
of collection.

The analyzer was leak checked prior to analysis by raising the liquid levels in each pipette to a
reference mark on the capillary tubes and then closing the pipette valves. The burette solution
was then raised to bring the meniscus onto the graduated portion of the burette and the manifold
valve was closed. A leak check was considered valid if the pipette meniscus did not fall below
the reference mark and the burette meniscus did not fall by more than 0.2 ml after four minutes.

The carbon dioxide content and oxygen content were used to calculate the dry molecular weight
of the gas stream. The molecular weight was then used, along with the moisture content
determined by EPA Method 4, for the calculation of the volumetric flow rate. For these
calculations, the balance of the gas stream was assumed to be nitrogen since the other gas
stream components are insignificant for the purposes of calculating molecular weight.

3.24 Method 4

The moisture content at the test location was determined using Method 4. A known volume of
sample gas was withdrawn from the source and the moisture was condensed and measured. The
dry standard volume of the sample gas was then compared to the volume of maisture collected
to determine the moisture content of the sample gas. A diagram of the Method 4 apparatus is
shown as part of the Method 5/26A train in Figure 2 of the Appendix.

To condense the water vapor the gas sample passed through a series of impingers. The
impingers were charged as outlined in each individual method. The sample train was leak
checked prior to the test run by capping the probe tip and pulling a vacuum greater than the
highest vacuum expected during the test run. A leak check was considered valid if the leak rate
was below 0.02 cubic feet per minute.

The volume of dry gas exiting the gas condenser system was measured with a dry gas meter.
After leaving the dry gas meter, the sample stream passed through an orifice used to meter the
flow rate through the sample train. The pressure drop across the orifice was measured with an
incline plane, oil manometer. The gas meter reading, gas meter inlet and outlet temperatures,
gas meter static pressure and pump vacuum were recorded for each sample point.

After the test run, the sample train was leak checked at the highest vacuum encountered during
the test run. The tests were considered valid since the leak rate was less than 0.02 cfm. The
amount of water collected in the condenser system was measured gravimetrically. The net weight
gain of water was converted to a volume of wet gas and then compared to the amount of dry gas
sampled to determine the moisture content.

3.2.5 Methods 5/26A

EPA Methods 5 and 26A in a combined sample train were used to determine the PM and HCI
concentrations at the test location. A sample of the gas stream was withdrawn isokinetically from
the stack and the PM in the sample gas stream was collected in a glass probe and on a glass
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fiber filter. The HCl was collected in impingers containing a dilute sulfuric acid solution. A diagram
of the Method 5/26A sample train is shown in Figure 2 in the Appendix.

To prevent contamination, all components of the sample train were constructed of glass with no
metal connections. Prior to testing the components were washed using detergent and then rinsed
with tap water, deionized water and lastly with acetone. After drying, all components were sealed
with parafilm or Teflon tape.

The sample probe that was used consisted of a glass liner and glass nozzle. Sample gas passed
through the nozzle and probe assembly and then through a glass fiber filter heated to 248°F (+
25°F). After exiting the filter, the sample gas was passed through a series of four glass impingers.
The first and second impingers each contained 100 mi of 0.1 N H.8O4. The third impinger was
initially empty. The fourth contained a known weight of silica gel to absorb any remaining water
vapor. The dry gas exiting the moisture condenser system then passed through a sample pump
and a dry gas meter to measure the gas volume. After ieaving the dry gas meter, the sample
stream passed through an orifice, which was used to meter the flow rate through the sample train.
The pressure drop across the orifice was measured with an incline plane oil manometer.

856mm Whatman quartz filters were used as the substrate for the particulate sampling. The filter
was loaded into a glass filter holder with a Teflon support screen that was prepared in the same
manner as the other components of the sample train. Prior to the test run, the filter was desiccated
for at least 24 hours and then weighed to the nearest 0.0001g until a constant weight was
achieved. The weight of the filter was considered constant only when two consecutive weights
taken at least six hours apart are within 0.0005g of each other.,

The probe was thoroughly pre-cleaned with acetone and the probe wash saved prior to each test
run as a quality assurance check. The impingers were pre cleaned with distilled water and loaded
with the appropriate impinger contents. The sample train was leak checked prior to the test run
by capping the probe tip and pulling a vacuum of at least 15 in.Hg. A leak check was considered
valid if the leak rate was below 0.02 cfm. When not in operation inside the stack, the nozzle was
sealed with Teflon tape.

The probe tip was placed at each of the sample points determined in Method 1. The velocity at
the sample point was determined using Method 2 by reading the velocity pressure from the
manometer. Sample was withdrawn from the source at a rate such that the velocity at the opening
of the nozzle matched the velocity of the stack gas at the sample point (isokinetically). During the
test run the train was moved to each of the Method 1 sample points. The sample time at each
point was calculated based on the number of sample points and the maximum allowable run time.
The gas velocity pressure (AP), gas meter reading, gas meter inlet and outlet temperatures, gas
meter orifice pressure (AH) and pump vacuum was recorded for each sample point.

After the test run the train was leak checked at the highest vacuum encountered during the test
run. The probe liner and nozzle were washed with acetone and the rinse saved. The filter was
removed from the filter holder, transferred to a container and sealed. The H;SO, impinger
contents were recovered separately and stored in HDPE sample jars.

Analysis of the samples for particulate matter was performed at the Montrose laboratory located
in EIk Grove Village, lllinois. The probe rinses were transferred to a tared beaker, evaporated to
dryness under ambient temperature and pressure conditions, desiccated for 24 hours and
weighed to a constant weight. The filters were desiccated for 24 hours and weighed to a constant
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weight. The weight gain of the probe rinse and filters yield the total weight of particulate collected.
To eliminate interference in establishing a constant weight, both the analytical balance and the
desiccators were equipped with an ion generating polonium strip designed to eliminate static
electricity that may collect on the samples.

Analysis of the samples for HCl was performed at the Element One laboratory located in
Wilmington, North Carolina.

3.2.6 Method 19

The equations in EPA Method 19 were used to calculate the emission rates of various pollutants
from the test location in units of Ib/mmBtu. The calculations were based on the O: concentration
of the sample gas and an appropriate F factor, which is the ratio of combustion gas volumes to

heat inputs. In order to calculate the Ib/mmBtu emission rate, an Fd factor of 9,820 dscf/mmBtu
was used as per 40CFR Part 75 for sub-bituminous coal.

RECEIVED
APR 24 2019

AIR QUALITY DIVISION
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4.0 DESCRIPTION OF INSTALLATION

Boilers #7-9 are Riley pulverized coal wall fired dry bottom utility boilers which use distillate oit
start-up guns. Each boiler's nameplate steam capacity rating is 615,000 ib/hr with a heat input
capacity of approximately 1010 MMBTU/hr. Each boiler serves a GE steam turbine/generator set
rated at 78,982 KW. Mercury emissions from Boilers #7, #8, and #9 are controlled with a
TOXECON TM mercury control demonstration system installed in 2005. Each boiler is equipped
with an electrostatic precipitator and the TOXECON TM fabric filter baghouse common to Boilers
#7 through #9.
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APPENDIX A
FIGURES
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Port 3

Disturbance

__ Measurement
Site

Disturbance

Diameter {in.) 114
Port Length (in.) 7.0
Distance A (Duct Diameters) 10.5
Distance B (Duct Diameters) 15.8
Point Distance From Wall (in.)
1 4.9
2 16.7
3 33.7

Cross Section of Unit 7
We Energies - PIPP

Figure 1
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APPENDIX B
SAMPLE CALCULATIONS
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Sample Calculations for Unit 7, Run 1

Area of Sample Location
2
A = (7; d,
2x1

I 2
I (‘{ 3 ]
2x12
A

. =709
where:
As = area of stack (f?)
ds = diameter of stack (in}
12 = conversion factor (in/ft)
2 = conversion factor (diameter to radius)

Stack Pressure Absolute

e
13.6
P =872+ 21
13.6

P =28.67in. Hg

where:
Pa = stack pressure absolute (in. Hg)
Pb = barometric pressure (in. Hg)
Ps = gtatic pressure (in. Hx0)
13.6 = conversion factor (in. H20/in. Hg)
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Volume of Dry Gas Collected Corrected to Standard Conditions

17.64(V, )(Y,)| p,+ 22
V.o 13.6
ed (T, +460)
1.57
17.64(83.36)(0.9987) 2872+ 7
Vm(std} = :
(80.3+460)
Viagaay = 78.38s¢f
where;
Vn(stdy = volume of gas collected at standard conditions (scf)
Vm = volume of gas sampled at meter conditions (ft%)
Ya = gas meter correction factor (dimensioniess)
Py = barometric pressure {in. Hg)
AH = average sample pressure (in. H20)
Tm = average gas meter temperature (°F)
13.6 = conversion factor (in. H>Ofin. Hg)
17.64 = ratio of standard temperature over standard pressure (°Rfin. Hg)
460 = conversion (°F fo °R)

Volume of Water Vapor Collected Corrected to Standard Conditions

Ve = 0.04715x V, +0.04715x V,
Vo) = 0-04715%187.14-0.04715x19.6

Viisay =9-755¢f

where:
Vtsta) = volume of water vapor at standard conditions (scf)
Ve = weight of liquid collected (g)
Vg = weight gain of silica gel {g)
0.04715 = volume occupied by one gram water at standard conditions (ft®/g)
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Percent Moisture

Y
Bws — 100 x wistd)
L (Vm(std) + Vw(s:d) )

B, =100x| 02
| (78.38+9.75)

B, =11.1%
where:
Buws = moisture content of the gas stream (%)
Vin(std) = volume of gas coliected at standard conditions (scf)
Vwstd) = volume of water vapor at standard conditions (scf)
100 = conversion factar

Molecular Weight of Dry Gas Stream?2

0 0 %N
M, =(44x AC02]+(32><@)+(28><MJ

100 100 100
M, = [44xﬁ)+(32xﬂ)+(28ij
100 100 100
M, =30.42/bs/ b —mole
where:

Mq = molecular weight of the dry gas stream (Ib/Ib-mole)
%CO; = carbon dioxide content of the dry gas stream (%)
44 = molecular weight of carbon dioxide (Ib/lb-mole)
%02 = oxygen content of the dry gas stream (%)
32 = molecular weight of oxygen (Ib/ib-mole)
%C0 = carbon monoxide content of the dry gas stream (%)
%Nz = nitrogen content of the dry gas stream (%)
28 = molecular weight of nitrogen (Ib/lb-mole)
100 = conversion factor

1 In the event that the measured moisture concentration exceeds the calculated saturation point of the stack gas, the

saturated moisture values are used in all ensuing calculations.
2 The remainder of the gas stream after subtracting carbon dioxide and oxygen is assumed to be nitrogen.
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Molecular Weight of Wet Gas Stream
M, =| M, x I—B— + ISX%
100 100
M, = 3042){1—&) 18x il)
100 100

M, =29.04/bs / Ib—mole

where:
Ms = molecular weight of the wet gas stream (Ib/lb-mole)
My = molecular weight of the dry gas stream (Ib/Ib-mole)
Buws = moisture content of the gas stream (%)
18 = moiecular weight of water (Ib/lb-mole)
100 = conversion factor

Velocity of Gas Stream

v, =85.49(C, )(VaP) (1. +460)

M)(Z)
326 + 460
V, :85.49(0.84)(1.18) ( )
(29.04)(28.67)
V, =82.2 fi /sec
where
Vs = average velocity of the gas stream (fi/sec)
Cop = pitot tube coefficient (dimensionless)
VAP = average square root of velocity pressures (in. HO)'?
Ts = average stack temperature (°F)
s = molecular weight of the wet gas stream (lb/lb-mole)
Pa = stack pressure absolute (in. Hg)
85.49 = pitot tube constant (ft/sec)([(Ibfib-mole){in. HQ/[(°R){in. Hzo)]) 1z
460 = conversion (°F to °R)
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Volumetric Flow of Gas Stream - Actual Conditions

Q, =60(V,)(A,)
Q, =60(82.2)(70.9)
Q, =349,387acfm

where
Qs = volumetric flow rate of the gas stream at actual conditions (acfm)
Vs = average velocity of the gas stream (ft/sec)
As = area of duct or stack (ft?)
60 = conversion factor (sec/min)

Volumetric Flow of Gas Stream - Standard Conditions

17.64(Q,)(%,)
Que = W
| 17.64(349,387)(28.67)
o (326 + 460)

Q,, =224,772scfin

where:
Qe = volumetric flow rate of the gas stream at standard conditions (scfm)
Qa = volumetric flow rate of the gas stream at actual conditions (acfm)
Ts = average stack temperature (°F)
Pa = stack pressure absolute (in. Hg)
17.64 = ratio of standard temperature over standard pressure (°R/in. Hg)
460 = conversion (°F to °R)
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Volumetric Flow of Gas Stream - Standard Conditions - Dry Basis

B
— ] — s
stid Qstd ( 100 )

11.1
=224, 772| 1-——
sttd ( IOO]

Q g =199,993dscfm

where:
Quasta = volumetric flow rate of the dry gas stream at standard conditions {dscfm)
Qsta = volumetric flow rate of the gas stream at standard conditions (scfm)
Buws = moisture content of the gas stream (%)
100 = conversion factor

Area of Nozzle

2
A =% i
" (2x12)

2
4 =7x 0.205
2x12

A, =0.000229 f#*

where:
An = area of nozzle (ft?)
dn = diameter of nozzle {in)
12 = gonversion factor (in/ft)
2 = conversion factor (diameter {o radius)
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Percent Isokinetic
0.0945(T, + 460)(Vm(std))

(m(vs)(An)(@)[l_ﬁ)_w&)

0.0945(326 +460)(78.38)

I =
(28.67}(82.2)(0.000229)(1 20)(1 —%)
[=101.1%
where;
| = percent isokinetic (%)
Ts = average stack temperature (°F)
460 = conversion (°F to °R)
Vinistd) = volume of gas collected at standard conditions (scf)
P, = stack pressure absolute (in. Hg)
Vs = average velocity of the gas stream (ft/sec)
A = ¢cross sectional area of nozzle (ft?)
® = sample time (min)
Buwsat = moisture saturation point of the gas stream (%)
0.0945 = constant Ks ({({in.Hg)(min)}/{{ °R){sec}))
100 = conversion factor

Acetone Wash Blank-Particulate
W — (mab )(vaw)

vmvb
3 (0.0012)(99)
a7 226
W, =0.0005g
where:
W = particulate mass in acetone wash, blank corrected (g)
Mab = mass collected, acetone wash blank (g)
Vaw = volume of acefone wash {ml)
Vawb = volume of acetone wash blank (ml)
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Mass in Front Half, Acetone Blank Corrected
mp =ty +(m, —W,)

m, =0.0000 +{0.0020 - 0.0005)

m,=0.0015g
where:
ms = mass in front half filter, and acetone wash, blank corrected (g}
M = mass in front half filter (g)
Ma = mass in acetone wash (g)
Wa = particulate mass in acetone wash blank (g)

Total Particulate Concentration, grains/dscf

( L )(15.43)

gridsef —

I/m(sld}
3 (0.0015)(15.43)
oid T 78,38
C oo = 0.000286 grains / dscf
where:
Condser = particulate concentration (grains/dscf)
My = total particulate catch {g)
Vinistd) = volume of gas collected at standard conditions (scf)
15.43 = conversicen factor (grains/g)
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Particulate Emission Rate, Ib/mmBtu 3

(a,)(F,)(209)
(Vo) (453.6)(20.9-0,)

_ (0.0015)(9,820)(20.9)
™ (78.38)(453.6)(20.9~6.2)
E,,, =0.000569/b / mmBtu

EPM =

where:
Eprm = particulate matter emission rate, (Ib/mmBtu)
My = particulate catch (g)
Fa = fuel factor (desf/mmBtu)
20.9 = oxygen content of ambient air (%)
Venstd) = volume of gas collected at standard temperature and pressure (scf)
453.6 = conversion factor (g/lb)
(7 = oxygen content of the dry gas stream (%)

Total Particulate Emission Rate, Ibh/hr

(M,)(Qu)(60)
T (Vg )(453.6)
_(0.0015)(199,993)(60)

B (78.38)(453.6)
E, . =0.490b/ hr
where:
Ewar = particulate emission rate (Ib/hr)
Mn = total particulate catch (g)
Vingstd) = volume of gas collected at standard conditions (scf)
Qusta = volumetric flow rate of the dry gas stream at standard conditions
{dscfm)
60 = conversion factor {min/hr)
453.6 = conversion factor (g/lb)

3 All particulate emission rates are calculated in a similar manner.
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Concentration of Hydrogen Chloride in Flue Gas (Ib/dscf)
(M)

(Vo) (10°)(453.59)
(1.48)

(78.38)(10°)(453.59)

Crct =4.16x 107 b / dscf

Crer, =

where:
Cha = concentration of hydrogen chloride in flue gas {Ib/dscf)
Muc = mass of hydrogen chioride collected in sample (mg)
Vmn(std) = volume of gas collected at standard temperature and pressure (scf)
108 = conversion factor (mg/g)
453.59 = conversion factor (g/lb)

Concentration of Hydrogen Chloride in Flue Gas, ppmdyv

(M, )(385.3)(10°)
(MWt} (V, i, )(10°)(453.59)

(1.48)(385.3)(10°)
(36.46)(78.38)(10°)(453.59)
Cpomav = 0.440 ppmdy

C ppmdv —

Cppmdv -

where:
Coppmav = concentration of hydrogen chloride in flue gas (ppmdv)
Muci = mass of hydrogen chloride collected in sample (mg)
385.3 = conversion factor (ft3/lb-mole)
108 = conversion factor (ppm)
MW = molecular weight of hydrogen chloride (Ib/lb-mole)
Vmstd) = volume of gas collected at standard temperature and pressure (scf)
103 = conversion factor (mg/g)
453.59 = conversion factor (g/ib)
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Hydrogen Chloride Emission Rate, th/mmBtud

_ (G )(F,) (4)(20.9)
(20.9-0,)(385.3){10°)

_ (0.440)(9,820)(36.46)(20.9)
" (20.9-6.2)(385.3)(10°)
Eye; =0.000580/b / mmBiu

HCI

where:
Ehci = hydrogen chloride emission rate, (Ib/mmBtu)
Chai = hydrogen chloride concentration, (ppm)
Fq =fuel factor (dcsf/mmBtu)
20.9 = oxygen content of ambient air (%)
%0, = oxygen content of the dry gas stream (%)
MW = molecular weight of hydrogen chloride (lb/lbmole)
385.3 = volume occupied by one pound gas at standard conditions (dscf/ibmole)

Hydrogen Chloride Emission Rate, Ib/hr

E - (Cpﬂmdv)(MW)(stm')(60)
Het 385.3x10°
~ (0.440)(36.46)(199,993)(60)
et 385.3x10°

Eyyy = 0.5000b hr

where:
Exc = hydrogen chloride emission rate, (Ib/hr)
Ceopmav = hydrogen chloride concentration, dry basis, (ppmdv)
Qust = volumetric flow rate of the dry gas stream at standard conditions (dscfm)
MW = molecular weight of hydrogen chloride (Ib/lbmole)
&0 = conversion factor (min/hr)
385.3 = volume occupied by one pound gas at standard conditions {dscflbmole)
108 = conversion factor (fraction to ppm)

APR 24 2010

AIR QUALITY DIVISION

4 Ali Ib/mmBtu calculations were performed in a similar manner.

023A5-554128-RT-343 27 of 95




We Energies: Marquette, Ml
2019 Unit 7 Q1 MATS

APPENDIX C
PARAMETERS
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We Energies - PIPP

Method 5 and 26A Parameters

Project No. 023AS-554128

Unit 7
EPA Methods 1-4 Parameters Run 1 Run 2 Run 3
Date 2/27/2019 2{2712019 212712019
Start Time 7:30 9:69 12:27
Stop Time 9:38 12.05 14:34
Dimensions of Sample Location, D, (in} 114.0 114.0 114.0
Velocity Pressure, AP'2 avg (in. H,0") 1.11 1.14 113
Barometric Pressure, P, {Inches Hg} 20.40 29.40 29.40
Static Pressure, P, (Inches H,0) -0.7 07 -0.7
Pitot Coefficient, C, 0.84 0.84 0.84
Sample Location Temperature, T, (°F) 327 332 337
Volume Metered, V,, (i) 79.65 82.29 81.87
Meter Temperature, T, (°F} 52.5 57.9 61.1
Average Sample Pressure, AH,,, (in. HO} 1.49 1.58 1.56
Gas Meter Correction Factor, Yy 0.9942 0.9942 0.9942
Carbon Dioxide (% dry) 136 13.6 13.8
Oxygen (% dry) 5.8 57 5.3
Weight of Water Collected, V. (@) 207.7 195.1 221.2
Silica Gel Net Weight, V,..4 (9} 19.3 171 15.4
Diameter of Nozzle, D, (in} 0.210 0.210 0.210
Run Time, 6 {minutes) 120 120 120
EPA METHODS 1-4 RESULTS
Area of Sample Location, A, (f) 70.9 709 70.9
Stack Pressure Absolute (inches Hg} 209.35 29.35 29.35
Volurne Metered Standard, Ve, (ft%) BO.44 82.25 81.33
Volume of Water Vapor, Vg (f%) 10.70 10.01 11.16
Percent Moisture, B, (%) 11.7 10.8 12.1
Moisture Saturation Point, By, (%} 100 100 100
Dry Molecular Weight, My {lbs/lb mole) 30.42 30.41 30.43
Wet Molecular Weight, M, (ibs/lb mole) 28.96 29.06 28.93
Gas Velocity, V., (ft/sec} 77.0 78.8 78.7
Average Flowrate, Q, (acfm) 327,487 335,212 334,656
Standard Flowrate, Qg (scfm) 215,520 219,234 217,497
Dry Standard Flowrate, Qg (dscfm) 190,287 105,535 191,337
Area of Nozzle, A, (ft) 0.000241 0.000241 0.000241
Isokinetics (%) 103.9 103.4 104.4
Oxygen-based Fuel Factor, Fy, (dscfMMBtu) 9,820 9,820 9,820
Front-Half Particulate {g) 0.0004 0.0008 0.0004
Concentration {grains/dscf) 0.0000847 0.000152 0.0000785
Emission Rate, Fd (Ib/mmBtu) 0.000165 0.000294 0.000148
Emission Rate (Ibfhr) 0.138 0.255 0.129
Hydrogen Chloride (mg) 1.76 1.60 1.45
Hydrogen Chloride Concentration (Ib/dscf) 4 82E-08 4.29E-08 3.93E-C8
Hydrogen Chioride Concentration (ppmdv) 0.510 0.453 0.415
Hydrogen Chloride Emission Rate, Fy (Ib/MMBtu) 0.000659 0.000580 0.000518
Hydrogen Chioride Emission Rate {Ib/hr) 0.551 0.503 0.451
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We Energies: Marquette, Ml
2019 Unit 7 Q1 MATS

APPENDIX D
FIELD DATA PRINTOUTS
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Method B-26A Project No. 023AS-564128

We Energies - PIPP
Unit 7 Field Data Entry

023AS-554128
We Energies
Prasqua Isie, Ml
Unit 7
212712019

M-28
0.9942 Place an “x"in the
appropriate Box

0.84

0.210
31820
IMP
IMP-14
289.40
0.7
7:30
9:38

Run 1

1115 T7C 80.44 103.9

Totais and Averages
120

1.49 7065 327 525
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We Energles - PIPP
Unit 7

023AS-564128
We Ensrgies
Presque Isle, Mi
Unit 7
202712019
M-28
0.9942
0.84

o210
31821
IMP
IMP-14
29.40
0.7
0:59

12:05

Run 2

Method 5-26A

Field Data Entry

Place an "% in the
approgriate Box

Project No. 023AS-564128

4-1 10 1.60 1.80 978.34 320 52 53
4-2 20 1.40 1.70 985.58 330 58 54
4-3 30 0.92 1.40 991.37 328 &1 53
3-i 40 1.70 2.00 999.11 331 80 54
3-2 50 1.40 1.70 1006.35 33 62 54
3-3 60 0.80 1.10 1012.09 332 62 55
2-4 ¢ 1.70 2.00 1019.93 332 61 55
2-2 80 1.650 1.80 1027.35 333 63 55
23 a0 0483 110 1032 .98 332 63 58
1-1 100 1.60 1.80 1040.30 334 82 56
12 10 1.40 1.70 1047.48 333 €6 56
1-3 420 (.86 1.00 1053.09 333 64 56
Totals and Averages
120 1.58 82.29 332 57.9 1.139 77.0 80.44 1034
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We Energies - PIPP
Unit 7

023A8-554128
We Energias

Presque Isle, Ml
Unit 7
22712019
M-28
0.9942
0.84

0.210
31825
IMP
iMP-14
29.40
0.7
12:27
14:34

Run 3

Methiod 5-Z6A
Field Data Entry

Place an "x"in the
appropriate Box

Totals and Averages

Project No. 023A8-554128

120

023AS-554128-RT-343
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81.87 as7
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We Energies: Marquette, Ml -
2012 Unit 7 Q1 MATS

APPENDIX E
FIELD DATA
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MONTROSE AIR QUALITY SERVICES, LLC
EPA Method 1

LocaTion uns 4 | Sample and Velocity Traverses Datasheet

Glient p:r¥
[Project No: syl g
{ptant M CrGhee , ol
qpata LAY
Technician 170
Duct Dlamotor {in.) )t b
[Port Diametor (in.) — @Up]
Port Length (in.) 1.0 First point all the way@'a? Jout]
Port Type me e Ftﬁjéf Gas flow fin] [pil bfpsge
IDistance A (ft) 914.1%° 7 ¢{,1/11%) Cross Saction of Duct
Ipistance B (ft) 156" (1, §01.2%
|pistance A (Duct Dlamsters} | |2 - For rectangular ducts
[pistance B (Duct Diameters) i5.g
£
Duct Diamstesa Upstream From Elow Disturbanas (Distance A) %
0.5 1.0 1.5 2.0 2.5
5 T T T T T T T
g T Disturbanca
g a0l Solid Line fu for [sokinatlo Traversss A
g2 Dasted Line I for Valoclty Traversss
i Higher Nurnbar Is for Rectengutar Stacke or Ducta | L eseuroment
n: a0k B Site
" 24 or 28
é 20
B : ______ © 18 ®
E Lo [ soro |
g 10 Borp >< g““
1 1 1 E 1 I 1
g ) 3 4 & o 7 ' ] 10
L Buot Dlamstars Downstream From Flow Disturbances (Dietance B)
L] IT-3
2 |32.9
3 Yo7
4
5
6
7
B
g
14
11
12
13
14
Indicate sample ports, height from grads, fypes of disturbences, access, unistrut configuration, ek, 15
Distance fo point must include length of port 16
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£PE-1H-8CLPSS-SYEZ0

G640 9¢

MONTROSE AIR QUALITY SERVICES, LLC

General Testing Datasheet

TESTING TYPE: '?m:t \c.uLa"\'ﬁ-'_-;/ vl
RUN NO. | METHOD NO, 5/:9&:1\ Lpage |  Tof[ |
Client 3 (WE EPERESS |Barometric ¢in. Ho) | K14 Water {ml) (g)
Plant TREDCHE TT5) Amblent Temp. {'F) | 20y Silica gel
{Location <L u . | Istatic {in. H,0) -~ O Total Vic
lDate =D -3~ \9 |Project No. | O [probe 1D A &-4-9 Linsr Type oL Ny
IMeter Operator | T)- Nozzle D 2 NE | [Nozzle Dia(in) .3\
Probe Operator A Filter I3 PEAIO —_—
Meterid | W-28  |vd | .44 fpioten | -84 lanme Train ID 3 -\ Y Train Type “TINY
AH@ LIS Ik | 1.9 [Leak check [~ First point aif the wey Q¥ fou] Duct Dim. {in.) 139~ [portLgth. in)| ™
Pre Loak Check | (0 COQ|EfmDipmi @ | |S  [(inHg) Gas flow fin] fout))of page
Post Leak Check | © SLOWEmbipmi @ | 7 3 |onHg) Cross Section of Duct |start Time | 20 Istop Time loeass |
MiniPoint] Velocity | Orifice | Gas Sample Probe Fiiter |Impinger] DGM DGM A[A
‘¢ | Pressure| Sefting Volume Stack Temp Temp Dutlet Inlet Quilet | Pump | Auxitiary
Traverse| Elapsed | AP AH Initial ['] [ | Temp i3] ('F} Temp | Temp | Temp |Vacuum| Temp
Point | Time | (inH0)| (inH,0) 2| R 250 Y A G (P _| gnHg | (R Notes
-t e 1 s i3 8522330 (95 [(Dso] 4 3 143 | 5
2136 17.5]i.5 |God 81232 (954 [ o575 Ho | dR 144 | 5
31 3C | %3 (1.0 |0 A 3396950 [, 1135 1495 | ¢
2-1 1 do [ 10 |, 22328 [a5) [950] 4y 155 iﬁ?p Lo
21 % LY [ v (8256 R 252 515'1 { {57 g
| I3 &0 .92 [\ /2SS ] 2] 951 asel 48 SR 1 da
F-11 96 |i.te|va |33, ,} PRS0 |20 4B 1 852 180 | (o
21 2ol1alv N 313901491 (2551 5 TGo el &
3] 90 (.32 [\.0 9%, 364 225 &S) | 3¢ d 1894 [59 | d
d-1 | j0ljto |19 (9572 [336 [953 42| Lo | 93 g
2Lilo]i-3 115 [Quded [3pl042 [I50] 43 | e | B¢
) 21 90 | i1 1970 .23 [225 (251 [a5\ [ 4 e\ [635 | 4 Iz
Total 1"} 1% 20 ) 4@ wb e - 3
Average @7 /] HXz 1 F& Ség {2
Circle correct bracketed f | units

Train Type denotes impingers, knockouts, elc.




MONTROSE AIR QUALITY SERVICES, LLC
General Testing Datasheet

g TESTING TYPE: _ JAQT COLATE /Mt
w
7
% RUNNO. o METHOD NO. S/aoA L page | V |of| & |
[
‘;;It:lient (5 EERENBS [Barometric {in. Hg) | 9> 4 |water (mi)
— |Plant WREDGE qAGie  ANT Ambient Temp. {’F)| R Silica gel (g)
¥ |Location LT M Static (In. H,0) -0 |votal Vie
“ Ibate 2-371\\_ |Project No. _| \ Probe ID £-4-9 |Lnertype | Cnss
|meter Operator D ‘ t - [Nozzla ID e ) Nozzle Dia (in.) N
Probe Operator B Filter ID SNBaA\ | — .
Meterd | A-3% lvd | .94 [pitotcp | BW el Train 1D IH-\  |rrain Type e
AH@ (.85 Ikr | 7,80 [Leakcheck | First point af the way @& fou] Duct Dim. (in.) Nt |portrath in)] ™
Pre Leak Check | O0\EmDIomI @ | 23  liinHg) Gas flow_fin] Kui of page
[Post Leak Check |00 pml @ | \O_|(inHg) Cross Section of Duct Start Time [ TstopTime | 490D |
§ . MEn/Point] Velocity | Orifice | Gas Sample Probe Fliter {Impinger] DGM DGM '_‘ E
"(3 L\¢) [Pressure] Setting Volume Stack | Temp | Temp | Outlet inlet Outlet | Pump |doxitiary
O | Traverse ] Eiapsed | AP AH | mitial [F] 1] Temp {'F) i3] Temp | Temp | Temp | Vacuum| Temp
Point | Time |(nH0)) (nHO QO FO] 0 |5 o> (A 1 A | (A | Gnhg | (P Notes
et Lo vl 1A\& %18»;%Qja_ SIS | 2A [ 82 (82 | 8 \
2l 20 11:d 11 935 .58 | 3% | 33) J32 | s2 |5 S
2| 201,92 | 1.\ 1493139 |20 4y |eor [ S2 |of
-] do [ L0190, 1235 A0 M1 d5 [ [S4 | G
2l so 1.4 113 1006.35] 331 | 2<3 [ 995 }__cp_a_ =1 %
o190 1l lipi2.04|2%2 251 1A ] HX | &2
a0 T 120 Tiran] 3gald51 A5 48 [(oy 153 1,.
2 gol 5 11.¥ {07258 3351453 1 25)] St {3 |25 <ﬁ
3 a0 if‘l; 1<l 11632981333 125\ (350 | 51 | A | 55
-l ee]iS | i% liodo 306|334 1251 |30 [ B (w2 |56 (e
2| 101 117 Jyod. 421333 1 AR 251 | 92 | wis | A2 _ﬁ,
21 20, 8l | O 3209133 1352 350 52 | by | Sto ~
Total ¢~ !W/'lﬁ% U%\\ _33”1“) 31 1% Sto
average [ (1 (FVf1.51 T (37192
Circle correct bracketed [ ] urits

Train Type denctes impingers, knockouts, off.




£E-14-821¥55-SveECo

G640 8¢

MONTROSE AIR QUALITY SERVICES, LLC
General Testing Datasheet

Circle correct bracketed f | units

Train Type denoles

impingers, knockouts, sie.

TESTINGTYPE:,?M\M-E‘AAC.L ‘
RUNNO. METHOD NO. 5/5(94 [(Page | 1 [efl 4 |
Clisnt SN ERLAED {Barometric {in. Hg) | _ﬁ.hf- Water {ml} (g)
Plant RUE e MI ' Ambient Temp. (*F}| =) Silica gel (g}
ILoction ST ~ Static (In. H,0) - 73  |Total Vic
IDate 3*&_1:!‘1 IProject No. I 2 Probe ID é.lﬁ:s‘i-ti-‘-_} Liner Type z vl
Meter Operator Y- 4{ Nozzie ID L JV&>  NozzleDiafin] < <O
Probe Operator £ 1 3 Fliter ID o) \%@5 — —
Moter ID 22 Iva | G992 lenacp | .24 () we Train ID IB -t [TrinType | 74P
AH@ 1 X ks 1,199 [Leakcheck | » First point &l the way (G foutt Duct Dim. (in.} P Port Lgth. {in)}  —7 ™
Pre Leak Gheck (Y (fclipmi@| (9 linHg) Gas fiow (i Joudl of page
Post Leak Check |, meml@ | {d [(inHg) Cross Section of Duct Start Time | K997 IstopTime | jfAut |
Min/Point| Velocity | Qrifice | Gas Sample Proke Filter |impinger] DGM DGM !Jjéu
i>  YPressure Stack | Temp | Temp | Outlet | Infet | Outlet { Pump |-Asncitiem
Travorse| Elapsed| AP Temp ___fF} (F} Temp { Temp | Temp | Vacuum| Temp .
Point | Time | (nH;0) I P2 ('F) {'F) CF | gnug | (A Notes
1o 1.8 200|252 AR | Al | o [ Se | S
FRINFE A 11 o) 33|50 9551 dO i [
2 f | B[ volow I Ep[ID[a51 | dF Ted [53 [ 4
a-{ | 4o 1201081835 353N 8'3\__%50_ Flea |51 | e
3| 30 1 1.5 | % |okR.S\ | 3HB] 95 1l dS s [s2 [ S
21 o1 A0 v 1o 3] 3306 941 Sl il (o 18D | 4
=[]l 10|\ [ 20 [j02:12 3N 235\ [98A|de | S [52 | (o
2l 20 (Vv ol eljAaR D3 [953 (250 H) (] [SE 1S
2190 | Qo vl | id0l535 1351 1850 149 [ | <8 [4d
J-L 110 [ [ v |iA3.52 ({336 195\ 1D I YY) el 3 | (b
2 o .31 199,46 ] 337 [ago | 2 f2 161 |83 1 5
2 2 OBl L |22 413391901 (I 43 | & | eq T | W
Total |29 3.5 % i+ 31 . 11 20D
|Average - '\3\3\;\-5';?)? G Sbly o\ 0% 5




MONTROSE AIR QUALITY SERVICES, LLC
impinger Weights Datasheet

5 Jyiag

PROJECT NO. [ Page | ) [ofl { |
Client prPf
Plant marquedre , oT
Location wa k77
Date a._ia 7/ / ? lUnit I
loperator R
Run No.
Method No. ENEYY Train ID in-14 IFitter No. Sifde |
Tare with
Contents Contents (g} Final (g} Total (g! Notes
Impinger No. 1 b HASoY 143D 8. ¢ Al 4
Impinger No. 2 sz Y Bl TEH G [, 1
n T p0§-0 _bod .o 5. 0
Sors e 1.54-5 133.8 {3.3%
Impinger No. 6
llmplngar Ne.7
|Adattionat Rinse 6% e AL L4
NetWeight(g) | ) 26. 9%
IRun No. l —
Method No. F1dbA Train ID Ji5 -1 Filter No. e ]
Tare with
Contents Contents g Final (g) Total (g} Notes
Impinger No. 1 Hased 128 Q5.9 PEEENE
Impingar No. 2 Hase u 580k IS EW -5
Impinger No. 3 mT 5914 7. x.?
Implnger No. 4 S (e 1328 7877 7 K i
llmgingar No. 8
Impinger No. 6
Impinger No. 7
'Addltional Rinse | ani pTp.ng
NetWeight{o) § 1. &L
[Run No. _-Fb
Imethod No. EYE! Teain 1D I H- 1 ¥ Filtor No. 31 A |
Tare with
Gonients ﬂgﬁe% Final (_g)_ Toﬂ@ Notes
implnger No. 1 Ha554 151 b foca.o 250, b
fmpinger No. 2 HasSedy Fil .0 7369 ]f-?
Impinger No. 3 M T ot o = 9.9 4.9
Impingar No. 4 S _7",]'5LI _788-3 1549
impinger No. 5
Impinger No. 6
Impinger No. 7
ddiflonal Rinse Soal OL 2'45e
NetWeight (@) | 2 36. &
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MONTROSE AIR QUALITY SERVICES, LLC

EPAMethod 3
Orsat Analyzer Datasheet [Page | Tof] |
JCHent g:pe
|Piant nlgﬂ wiee % |Project Number | « 7o i Fos {20.9-0,%)
[Location b g IDate 3721519 T Co%
|Anatyzer Type O LSax  |Leak Check 5 eed
Run No. Trial No. %C0; %CQ+%0, %0, Anaiyst Date Time
Amblent Air| _ Gheck 2] 8 AC.8
Run No. Trial No. %O Y%CO,+%0, %0, Analyst Data Tims
1 1 1IE0CE t9. & -0 227] )9
2 1%-71 19-5 '3
3 13 b 19 4 5. g
Average
Run No. Trial No. %C0, HLO,+%0, %0, Analyst Date Time
> 1 1 3. 4 19-5 .o EYFRYRE]
2 13.4 1§-2 5 W
3 13 b 19 5.
Average
Run No. Trial No. %CO, %RCO+%0, %0, Analyst Date Time
5 1 13.2 [TX | ©& FYPEIRL
2 1%. 8 1 9. s. W
3 13 191 -
Average '
Run No. Trial No. %CO, HCO+%0, %0, Analyst Date Time
1
2
3
Average
Run No. Trial No, %0, %CO+%0, %0, Analyst Date Time
1
2
3
Avmge
Run No. Triai No. HCO, %CO+%0; %0, Analyst Date Time
1
2
3
Average
Run No. Trial No. %CO; %CD,-!-%DE %0, Analyst Date Time
1
2
3
Avarage
Run No. Trial No. %CO, %E)?%Gz %O, Analyst Date Timea
1
2
3
Avsrage
Notes: Expectad F, Ranges
Run an amblent air check to verlfy Oxsorh. Wood Bark 1.008-1.120 Residual Of 1.210-1.370
Measurements must be mada to the nearest 0.2%. Anthracite/Lignite  1.015-1.130 Distlllate Ol  1.260-1.413
Three different tralls should be performed for each sample. Municipal Waste  1.043-1.177  Nat. Gas 1.600-1.0836
The differences betwean the triale must not be greater Bituminous 1.083-1.230
than 0.2% overall.
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MONTROSE AIR QUALITY SERVICES, LLC

EPA Method 2
Cyclonic Flow Traverse Datashest

[ Poge | | o[

Iciient pPef
Project No. ELUIAG
Plant moryuetbes, m L
Location wer1,8,4  |Duct sizs (in) 11 U
Dato Srarss?  |port Length {in} 1
ProbelD 4 £l - {z ~ Mpitctcp -5y @
ip]
First point all te wa;@[our]
Gas fow fin] or f page
. Cross Section of Duct
W v 220719 wak g 372119 s 9 A7 28/10
[Run Number I ~ JRun Number 1 |Run Number i
Isurt Time 130 Jstart Time of.0d Istart Time o1 L5
{stop Time 1. 63 Istop Time Y5l Istop Time g1 .4g
IBaromethc (inH AY-H Iﬁarome(ﬂc (IinHg) 19-4 Barometric (inH 294
Istatic (inH;0) -0 [static in1,0) —d, ] Static {InH;0) T
Probe Operator >0 ~ {probe Operator > [ JProbe Operator 20
Data Recorder 138 Joata Recorder B A Joata Recorder 2.2,
{Pre Leak Check 7, Pre Lask Check '8 Pre Loak Check v
Post Leak Gheck v Post Leak Gheck v Post Leak Check v
Pressurel Angle Pressure Angle Praesure| Angle
Traverss| AP @ 0° o Traverse| AP @ 0° o Traverse] AP @ 0° o
Point | (InH0) | (<209 Notss Point | {inH,0)} (<209 Notes Point | (in H;0) | (<20Y Notes
bV legy |26 -1 J,02 |y -V | .o |d &
2 i |1H 2 ]-s2 [T.& A a3 7Y
3 o112 3 {-e1 s 1 o =
21 re b §.1 a-1 -~ 0| 3. & 2=} N-X7) lo.9
2 1.0% |83 1l ¢ o 2 |.a% 196
Y e L | .oi o 3 23 |0
Y b ey (4.2 71 102 |45 Fl 0% |44
2 |¢3 1.6 2 j.e1 (5% A |.o> 7.1
T IEEE I EN 3] |7.2
e { o3 151 ty- | o 1.5 ot o | L&
3| .02 |63 > |.ea | Y ~a] [ 8.3
31.03 |1.0 I .9 > [ (v
Total 8.9 Total be.3 Total T4. 5
Averaga 34| Average Sox Average b3
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