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Minn R. 7017.2040 Certification Statements

Certification of sampling procedures
| certify under penalty of law that the sampling procedures were performed in accordance with the approved test plan and
that the data presented in this test report are, to the best of my knowledge and belief, true, accurate, and complete. All

exceptions are listed and explained below. (\ i)
- - ¢ .

Thomas K. Graham, PE, Director of Operations

Exceptions: None

Certification of analytical procedures

| certify under penalty of law that the analytical procedures were performed in accordance with the requirements of the
test methods and that the data presented for use in the test report were, to the best of my knowledge and belief, true,
accurate, and complete. All exceptions are listed and explained below.

ot Al Suttvika

/7 Pandu Sattvika, Laboratory Manager

Exceptions: None

Certification of test report by testing company

| certify under penalty of law that this test report and all attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified personnel properly gathered and evaluated the test
information submitted. Based on my inquiry of the person or persons who performed sampling and analysis relating to the
performance test, the information submitted in this test report is, to the best of my knowledge and belief, true, accurate,

and complete. All exceptions are listed and explained below.

Quinn A. Bierman, President

Exceptions: None

Certification of test report by owner or operator of emission facility

[ certify under penalty of law that the information submitted in this test report accurately reflects the operating conditions at
the emission facility during this performance test and describes the date and nature of all operational and maintenance
activities that were performed on process and control equipment during the month prior to the performance test. Based
on my inquiry of the person or persons who performed the operational and maintenance activities, the information
submitted in this test report is, to the best of my knowledge and belief, true, accurate, and complete. All exceptions are
listed and explained below.

ek Devasy
g 0

Exceptions:
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Emissions Compliance Test
Biomass Boiler Stack Outlet and Spray Dryer Absorber Inlet
Fibrominn, LLC
Fibrominn Biomass Power Plant
Benson, Minnesota
July 2-4, 2007

1.0 INTRODUCTION

Air Hygiene International, Inc. (Air Hygiene) has completed the emissions testing study for nitrogen oxides
(NOx), carbon monoxide (CO), sulfur dioxide (SO,), hydrochloric acid (HCI), particulate matter (PM), opacity,
carbon dioxide (CO,), and oxygen (O,) from the Biomass Boiler Stack Outlet and Spray Dryer Absorber Inlet for
Fibrominn, LLC at the Fibrominn Biomass Power Plant near Benson, Minnesota. This report details the
background, results, process description, and the sampling/analysis methodology of the stack sampling survey
conducted on July 2-4, 2007.

1.1 TEST PURPOSE AND OBJECTIVES

The purpose of the test was to conduct an initial compliance emission test to document levels of selected
pollutants at a maximum test load (greater than 90 percent). The information will be used to confirm compliance
with the operating permit issued by the Minnesota Pollution Control Agency (MPCA). The specific objective was
to determine the emission concentration of NOx, CO, SO,, HCI, PM, opacity, CO,, and O, from Fibrominn,
LLC’s Biomass Boiler Stack Outlet and Spray Dryer Absorber Inlet.

1.2 SUMMARY OF TEST PROGRAM
The following list details pertinent information related to this specific project:

1.2.1 Participating Organizations
e Minnesota Pollution Control Agency (MPCA)
e Fibrominn, LLC
e SNC - Lavalin
e Air Hygiene
1.2.2 Industry
o Biomass Fired Electric Utility / Electric Services
1.2.3 Air Permit
e  Permit Number: 15100038-004
e AQ Facility ID No: 4065
1.2.4 Plant Location
e Fibrominn Biomass Power Plant near Benson, Minnesota
1.2.5 Equipment Tested
o Biomass Boiler Stack Outlet and Spray Dryer Absorber Inlet
1.2.6  Emission Points
o Biomass Boiler Stack Outlet and Spray Dryer Absorber Inlet
e For NOx, CO, SO,, CO,, and O,, 12 sampling points from the Biomass Boiler Stack Outlet
and Spray Dryer Absorber Inlet (SO, and O, only), determined after conducting a
stratification test (refer to Appendix E

snc-07-benson.mn-comp#1-rpt 1



o For all HCI testing, one sample point in the Biomass Boiler Stack Outlet and Spray Dryer
Absorber Inlet (refer to Appendix B)
e For all PM testing, twelve sample points in the Biomass Boiler Stack Outlet (refer to
Appendix B)
o For opacity, one sample visual observation point from the exit of the exhaust duct to the
atmosphere from the Biomass Boiler Stack Outlet
1.2.7 Pollutants Measured

e NOX e PM

e CO e Opacity

L] SOZ L4 COZ

e HCI e O

1.2.8 Dates of Emission Test

o July 2-4, 2007
1.3 KEY PERSONNEL
Fibrominn, LLC: Chuck Wagoner 320-843-9013
MPCA: Steven Gorg 651-296-8766
CiSCO: Brad Shibata 303-790-1000
SNC: Victor Myers 320-843-5170
Air Hygiene: Thomas Graham 918-307-8865

2.0 SUMMARY OF TEST RESULTS

Results from the sampling conducted on Fibrominn, LLC’s Biomass Boiler Stack Outlet and Spray Dryer
Absorber Inlet located at the Fibrominn Biomass Power Plant on July 2-4, 2007 are summarized in the following

tables.
TABLE 1.1
BIOMASS BOILER, UNIT #1 SDA INLET DATA SUmmARY
High Load, High Load, | High Load, Permit

Parameter Run -1 | Run-n2 | Run-ma | Average Limits
Date (mm/dd/yy) 07/03/07 07/03/07 07/03/07 07/03/07
Start Time (hh:mm:ss) 17:58:14 19:40:14 21:39:14 17:58:14
End Time (hh:mm:ss) 18:57:44 20:39:44 22:38:44 22:38:44
Run Duration (min) 60 60 60 60
Bar. Pressure (in. Hg) 29.43 29.44 29.46 29.44
Amb. Temp. (°F) 81 78 77 79
Rel. Humidity (%) 71 72 71 71
Spec. Humidity (Ib water / Ib air) 0.016438 0.014868 0.014450 0.015252
SO, (ppmvd) 337.80 337.81 334.51 336.71
SO, GeoAvg (ppmvd) 335.87 336.02 330.47 334.12
HCI (ppm) 60.82 81.46 41.28 61.19
Oz (%) 5.24 5.22 4.89 5.11
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BIOMASS BOILER, UNIT #1 STACK OUTLET DATA SUMmMARY

TABLE 1.2

parameter High Load, High Load, High Load, Average Pgrr_nit
Run - Out-1 | Run -Out-2 | Run - Out-3 Limits
Date (mm/dd/yy) 07/03/07 07/03/07 07/03/07 07/03/07 --
Start Time (hh:mm:ss) 17:58:14 19:40:14 21:39:14 17:58:14 --
End Time (hh:mm:ss) 18:57:44 20:39:44 22:38:44 22:38:44 -
Run Duration (min) 60 60 60 60 -
Bar. Pressure (in. Hg) 29.43 29.44 29.46 29.44 -
Amb. Temp. (°F) 81 78 77 79 --
Rel. Humidity (%) 71 72 71 71 -
Spec. Humidity (Ib water / Ib air) 0.016438 0.014868 0.014450 0.015252 --
Stack Flow (M2) (SCFH) 10,257,198 9,847,715 10,305,362 10,136,759 --
Stack Moisture (% Method 4) 25.7 26.0 24.9 25.5 --
Heat Input (MMBtu/hr) 784.4 774.1 777.9 778.8 --
Gross Power Output (gross MW) 61.3 61.8 62.8 62.0 -
Steam Rate (Ib/hr) 487,155.4 487,320.0 490,766.8 488,414.1 --
Biomass Flow (TPH) 83.9 83.3 88.5 85.22 -
Urea Injection (gal/hr) 89.3 89.0 94.1 90.82 -
Feedwater Flow (Ib/hr) 496,079.1 486,900.6 492,715.3 491,898.33 --
Secondary Air Flow (Ib/hr) 354,765.7 339,053.9 354,522.2 349,447.27 --
Primary Air Flow (Ib/hr) 249,174.1 244,226.6 258,475.4 250,625.36 -
Dist. Air Flow (Ib/hr) 70,974.0 71,209.3 72,455.2 71,546.16 --
SDA Slurry Flow (GPM) 27.1 22.3 30.9 26.76 --
SDA Quench Flow (GPM) 14.4 14.5 8.6 12.50 --
Sootblower Flow (Ib/hr) 4,414.2 2,176.5 2,648.5 3,079.75 --
SH Steam Temp (°F) 968.0 970.6 968.9 969.19 --
SH Steam Pres. (psi) 1,499.7 1,503.8 1,498.8 1,500.78 -
NOx (ppmvd) 90.31 77.80 101.11 89.74 -
NOX (ppm@7%0- ) 80.71 67.52 91.25 79.83 --
NOXx (Ib/hr) 110.64 91.50 124.45 108.86 --
NOXx (ton/year) at 8760 hr/year 484.59 400.78 545.10 476.82 --
NOXx (Ib/MMBtu) 0.141 0.118 0.160 0.140 0.16
CO (ppmvd) 229.25 260.13 165.12 218.17 --
CO (ppm@7%03 ) 204.89 225.77 149.01 193.22 -
CO (Ib/hr) 170.91 186.20 123.68 160.26 --
CO (ton/year) at 8760 hr/year 748.60 815.54 541.72 701.95 -
CO (Ib/MMBtu) 0.218 0.241 0.159 0.206 0.24
SOz (ppmvd) 64.35 65.95 66.90 65.73 --
SOz (ppm@7%0: ) 57.51 57.24 60.38 58.37 --
SO, (Ib/hr) 109.65 107.90 114.55 110.70 --
SO; (ton/year) at 8760 hr/year 480.28 472.59 501.71 484.86 -
SO: (Ib/MMBtu) 0.140 0.139 0.147 0.142 --
SO. (% reduction) 80.95 80.48 80.00 80.48 --
SO, GeoAvg (ppmvd) 64.21 63.09 64.56 63.95 -
SO, GeoAvg (ppm@7%0; ) 56.83 55.88 59.15 57.29 -
SO, GeoAvg (Ib/hr) 108.36 105.34 112.23 108.64 --
SO, GeoAvg (ton/year) at 8760 hr/year 480.28 472.59 501.71 484.86 -
SO2 GeoAvg (Ib/MMBtu) 0.138 0.136 0.145 0.140 0.07
SO, GeoAvg (% reduction) 80.88 81.23 80.47 80.86 80
HCI (ppm) 4.83 14.84 11.02 10.23 --
HCIl (ppm@7%0- ) 4.32 12.88 9.94 9.05 --
HCI (Ib/hr) 4.69 13.83 10.75 9.76 --
HCI (ton/year) at 8760 hr/year 20.44 60.24 46.81 42.50 -
HCI (Ib/MMBtu) 0.006 0.018 0.014 0.013 0.034
HCI (% reduction) 92.05 81.78 73.30 82.38 95
Maximum Opacity (%) 15 15 5 12 20
CO.: (%) 14.46 14.86 14.27 14.53 --
Oz (%) 5.35 4.88 5.50 5.24 --
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BIOMASS BOILER, UNIT #1 STACK OUTLET PM DATA SUmmARY

TABLE 1.3

Parameter High Load, High Load, High Load, Average Pgrmit
Run - 3-1 Run - 3-2 Run - 3-3 Limits
Date (mm/ddlyy) 07/03/07 07/04/07 07/04/07 07/03/07 -
Start Time (hh:mm:ss) 23:42 02:44 05:27 23:42 -
End Time (hh:mm:ss) 02:38 05:22 07:58 07:58 -
Sample Time (min) 150 150 150 150 -
Bar. Pressure (in. Hg) 29.49 29.49 29.49 29.49 -
Gross Power Output (gross MW) 62.4 62.6 62.8 62.6 --
Steam Rate (Ib/hr) 483,806 482,478 483,952 483,412.1 -
Biomass Flow (TPH) 84.2 81.1 81.0 82.12 -
Urea Injection (gal/hr) 95.8 90.1 93.5 93.13 -
Feedwater Flow (Ib/hr) 499,002 488,761 495,380 494,380.93 --
Secondary Air Flow (Ib/hr) 358,166 350,944 359,827 356,312.66 -
Primary Air Flow (Ib/hr) 262,704 254,618 261,366 259,562.48 -
Dist. Air Flow (Ib/hr) 72,757 73,188 73,838 73,260.72 -
SDA Slurry Flow (GPM) 34.7 26.1 27.6 29.49 -
SDA Quench Flow (GPM) 7.1 101 12.7 9.95 -
Sootblower Flow (Ib/hr) 9,746 2,493 9,618 7,285.56 --
SH Steam Temp (°F) 970 970 971 970.15 -
SH Steam Pres. (psi) 1,500 1,502 1,502 1,501.47 --
Total PM/PM10 (mg) 241.84 292.66 276.34 270.28 --
Total PM/PM10 (g/dscf) 2.24E-03 2.63E-03 2.32E-03 2.40E-03 --
Total PM/PM10 (gr/dscf) 3.46E-02 4.05E-02 3.58E-02 3.70E-02 -
Total PM/PM10 (kg/hr) 23.72 26.25 26.20 25.39 --
Total PM/PM10 (Ib/hr) 52.30 57.88 57.76 55.98 --
Total PM/PM10 (ton/year) at 8760 hr/year 229.07 253.52 253.00 245.20 -
Total PM/PM10 (Ib/MMBtu) 0.061 0.073 0.069 0.068 --
Front Half PM (mg) 21.28 19.23 15.89 18.80 -
Front Half PM (g/dscf) 1.97E-04 1.73E-04 1.34E-04 1.68E-04 -
Front Half PM (gr/dscf) 3.04E-03 2.66E-03 2.06E-03 2.59E-03 --
Front Half PM (kg/hr) 2.09 1.73 151 1.77 -
Front Half PM (Ib/hr) 4.60 3.80 3.32 3.91 -
Front Half PM (ton/year) at 8760 hr/year 20.16 16.66 14.55 17.12 --
Front Half PM (Ib/MMBtu) 0.005 0.005 0.004 0.005 0.02
Back Half PM10 (mg) 220.56 273.43 260.45 251.48 -
Back Half PM10 (g/dscf) 2.04E-03 2.45E-03 2.19E-03 2.23E-03 --
Back Half PM10 (gr/dscf) 3.15E-02 3.79E-02 3.38E-02 3.44E-02 -
Back Half PM10 (kg/hr) 21.64 24.53 24.69 23.62 -
Back Half PM10 (Ib/hr) 47.70 54.08 54.44 52.07 --
Back Half PM10 (ton/year) at 8760 hr/year 208.92 236.86 238.45 228.08 -
Back Half PM10 (Ib/MMBtu) 0.055 0.068 0.065 0.063 --

All measured pollutant concentrations and calculated rates were below the given permit limits with the exception
of SO, in units of pounds per million British thermal units (Io/MMBtu). Instead, SO, passed under a permit limit
based on total percent reduction. Also, due to the testing timeframe, based on periods of proper / maximum
operation of the source, the third opacity run was performed on the following day, as the sun had set and no light
was available for proper opacity readings. All other measurements and calculations were performed as stated and
approved in the attached testing protocol (Appendix G) without any real or apparent errors. Unit loads during
testing were at or above 90 percent of maximum.

snc-07-benson.mn-comp#1-rpt 4



3.0 SOURCE OPERATION
3.1 PROCESS DESCRIPTION

PowerMinn 9090, LLC (PowerMinn) owns and Fibrominn, LLC (Fibrominn) operates the Fibrominn Biomass
Power Plant in Swift County, Benson, Minnesota. The plant consists of one boiler, fueled principally with poultry
litter. Vegetative biomass may also be burned. The facility generates a nominal 50 megawatts (MW) of
electricity for export and has a peak electrical export capacity of 55 MW with a peak gross electrical generating
capacity of 65 MW.

Emissions from the boiler are controlled by a spray dryer absorber followed by a fabric filter baghouse to control
particulate matter and particulate matter / particulate matter less than 10 microns in diameter (PM/PMy), SO,,
sulfuric acid mist (H,SQO,4), and HCI. Selective non-catalytic reduction (SNCR) is used to control NOx. Good
combustion practices are used to control CO and volatile organic compounds (VOCs).

3.2 SAMPLING LOCATION

Compliance testing was performed on the unit at the spray dryer absorber (SDA) inlet and the stack outlet. The
SDA inlet duct is circular and measures 10.8 feet (ft) (129 inches) in diameter at the test ports which are
approximately 120 ft above grade level. The test ports are located approximately 101.8 ft (1,222 inches)
downstream and approximately 29.2 ft (350 inches) upstream from the nearest disturbances.

The stack exhaust is circular and measures 9 feet (ft) (108 inches) in diameter at the test ports which are
approximately 104 ft above grade level with an exit elevation of approximately 300 ft above grade level. The test
ports are located approximately 75.8 ft (910 inches) downstream and approximately 196.5 ft (2,358 inches)
upstream from the nearest disturbances.

All samples for NOx, CO, SO,, CO,, and O, emissions were continuously drawn from the stack exhaust and SDA
Inlet (SO, and O,, only) at 12 sample points determined after conducting an initial stratification test (Appendix

E). During the stratification test 12 points were traversed from each location. The probe was allowed to remain at
each point for two times the systems response time. For PM testing on the stack exhaust, an initial velocity
traverse was performed across the stack from 12 total points. All PM sampling occurred from the same 12 points
by leaving the probe at each for an equal amount of time in order to draw at least 100 dry standard cubic feet of
gas through the sample train. All HCI testing on the stack exhaust and the SDA inlet occurred from single
sampling points near the center of each location, per MPCA proposed variation approval. All opacity
observations were made by viewing the point where the exhaust system exited to the atmosphere at the top of the
exhaust stack.

40 SAMPLING AND ANALYTICAL PROCEDURES
41 TEST METHODS

The emission test on the Biomass Boiler Stack Outlet and Spray Dryer Absorber Inlet at the Fibrominn Biomass
Power Plant was performed following United States Environmental Protection Agency (EPA) methods described
by the Code of Federal Regulations (CFR). Table 4.1 outlines the specific methods performed on July 2-4, 2007.

snc-07-benson.mn-comp#1-rpt 5



TABLE 4.1

SUMMARY OF SAMPLING METHODS

Pollutant or Parameter

Sampling
Method

Analysis Method

Sample Point Location

EPA Method 1

Equal Area Method

Stack Flow Rate

EPA Method 2

S-Type Pitot Tube

Oxygen

EPA Method 3a

Paramagnetic Cell

Carbon Dioxide

EPA Method 3a

Nondispersive Infrared
Analyzer

Stack Moisture Content

EPA Method 4

Gravimetric Analysis

Particulate Matter

EPA Method 5

Front Half Filterables

Sulfur Dioxide

EPA Method 6¢

Ultraviolet

Nitrogen Oxides

EPA Method 7e

Chemiluminescent Analyzer

snc-07-benson.mn-comp#1-rpt

Opacity EPA Method 9 Visual Observation

Nondispersive Infrared
Analyzer

CO, Based F Factor

Carbon Monoxide EPA Method 10

Fuel Based F-Factor EPA Method 19

Hydrochloric Acid EPA Method 26a | Chemiluminescent Analyzer

Particulate Matter

EPA Method 202 | Back Half Condensables

4.2 INSTRUMENT CONFIGURATION AND OPERATIONS FOR GAS ANALYSIS

The sampling and analysis procedures used during these tests conform with the methods outlined in the Code of
Federal Regulations (CFR), Title 40, Part 60, Appendix A, Methods 1, 2, 3a, 4, 5, 6¢, 7e, 9, 10, 19, 26a, and 40
CFR 51, Appendix M, 202.

Figure 4.1 depicts the sample system used for the NOx, CO, SO,, CO,, and O, tests. An identical system was
used to monitor SO, and O, at the SDA inlet. A heated stainless steel probe was inserted into the sample ports of
the stack exhaust and the SDA inlet to extract gas measurements from the emission stream at twelve points in the
stacks determined after conducting an initial stratification test. The gas sample was continuously pulled through
the probe and transported via heat-traced Teflon® tubing to a stainless steel minimum-contact condenser designed
to dry the sample and through Teflon® tubing via a stainless steel/Teflon® diaphragm pump and into the sample
manifold within the mobile laboratory. From the manifold, the sample was partitioned to the NOx, CO, SO,,
CO;, and O, analyzers through rotameters that controlled the flow rate of the sample.

Figure 4.1 shows that the sample systems were also equipped with a separate path through which a calibration gas
could be delivered to the probe and back through the entire sampling systems. This allowed for convenient
performance of system bias checks as required by the testing methods.



All instruments were housed in an air-conditioned trailer-mounted mobile laboratory. Gaseous calibration
standards were provided in aluminum cylinders with the concentrations certified by the vendor. EPA Protocol
No. 1 was used to determine the cylinder concentrations where applicable (i.e. NOx calibration gases).

Table 4.2 provides a description of the analyzers used for the instrument portion of the tests. All data from the
continuous monitoring instruments were recorded on a Logic Beach Portable Data Logging System Hyperlogger
which retrieves calibrated electronic data from each instrument every one second and reports an average of the
collected data every 30 seconds. Data records can be found in Appendix A and B of this report.

Figure 4.2 represent the sample system used for the PM tests. A heated stainless steel probe with an inconel liner
and stainless steel nozzle was inserted into the sample ports of the stack to extract gas measurements from the
emission stream through a filter and glass impinger train. Flow rates are monitored with oil filled manometers
and total sample volumes are measured with a dry gas meter. An identical system was utilized for the HCI
testing, however the nozzle and liner were glass and the impinger contents were changed to reflect the
requirements of the reference method.

Three test runs of approximately 60 minutes each were conducted on the Biomass Boiler Stack Outlet and Spray
Dryer Absorber Inlet at the maximum test load simultaneously for NOx, CO, SO,, HCI, opacity, CO,, and O, on
the stack exhaust and SO,, HCI, and O, on the SDA inlet. Three test runs pulling at least 100 dry standard cubic
feet of sample were run at at the maximum test load for the PM testing at the stack exhaust.

The stack gas analysis for O, and CO, concentrations was performed in accordance with procedures set forth in
EPA Method 3a. The O, analyzer uses a paramagnetic cell detector and the CO, analyzer uses a continuous
nondispersive infrared analyzer.

EPA Method 6¢ was used to determine the concentrations of SO,. An ultraviolet analyzer was used to determine
the sulfur dioxide concentrations in the gas stream.

EPA Method 7e was used to determine concentrations of NOx. A chemiluminescence analyzer was used to
determine the nitrogen oxides concentration in the gas stream. A NO; in nitrogen certified gas cylinder was used
to verify at least a 90 percent NO, conversion on the day of the test.

CO emission concentrations were quantified in accordance with procedures set forth in EPA Method 10. A
continuous nondispersive infrared (NDIR) analyzer was used for this purpose.

snc-07-benson.mn-comp#1-rpt 7



TABLE 4.2
ANALYTICAL INSTRUMENTATION

Parameter Model & Max. Sensitivity Detection Principle
Manufacturer | Ranges
User Thermal reduction of NO,
ma to NO Chemilumines-
NOX Outlet: selectyu 0.1 pom cence of reaction of NO
THERMO 42C b = PP with O,. Detection by
to 5,000 )
m PMT. Inherently linear for
P listed ranges.
l:qsaer Infrared absorption, gas
co Outlet: selecty y 0.1 pom filter correlation detector,
THERMO 48C P - PP microprocessor based
to 3,000 . e
linearization.
ppm
CO, Ou“ii 480ERV 0-20% 0.1% Nondispersive infrared
Outlet: User
THERMO 43C may .
SO, _ select up 0.1 ppm Ultraviolet
Inlet7.2A1n,\1/Ietek to 10,000
ppm
Outlet: SERV
1400 i
0, 0-25% 0.1% Paramagngﬂc cell,
Inlet: M&C inherently linear.
PMA 22
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APPENDIX A

TEST RESULTS AND CALCULATIONS



TABLE A.1:

EMISSIONS TESTING SCHEDULE

Unit Load Test Type Run Date Start Stop Time Sync
1 High Stratification Test 1 07/02/07 07:10 07:49 DAHS
1 High Gases 1 07/03/07 17:58 18:57 DAHS
1 High Gases 2 07/03/07 19:40 20:39 DAHS
1 High Gases 3 07/03/07 21:39 22:38 DAHS
1 High HCI 1 07/03/07 17:58 18:57 DAHS
1 High HCI 2 07/03/07 19:40 20:39 DAHS
1 High HCI 3 07/03/07 21:39 22:38 DAHS
1 High PM 1 07/03/07 23:42 02:38 DAHS
1 High PM 2 07/04/07 02:44 05:22 DAHS
1 High PM 3 07/04/07 05:27 07:58 DAHS
1 High Opacity 1 07/03/07 17:58 18:57 DAHS
1 High Opacity 2 07/03/07 19:40 20:39 DAHS
1 High Opacity 3 07/04/07 14:52 15:52 DAHS

Note: DAHS Time (CST)
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TEST RESULTS AND CALCULATIONS

NOx, CO, SO,, CO,, and O, Emissions Data



Fibrominn, LLC
July 3, 2007
Biomass Boiler, Unit #0utlet
Fibrominn Biomass Power Plant

Fuel Data Weather Data
Fuel F, factor 1,890 SCF/MMBtu Barometric Pressure 29.43 in. Hg
Fuel Heating Value (HHV) 4,334 Btu/lb Relative Humidity 71 %
Ambient Temperature 81 °F
Specific Humidity 0.016438 Ib H,O / Ib air

Unit Data
Gross Unit Load 61.3 gross MW
Heat Input 784 MMBtu/hr
Steam Rate 487,155 Steam Ib/hr
Meas. Stack Moisture 25.7 %
Stack Exhaust Flow (M2) 10,257,198 SCFH

High Load, Run - Out-1

Date/Time Elapsed Time O, NOx co CO, SO,
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvd) (%) (ppmvd)
07/03/07 17:58:14 28680 4.58 92.61 205.79 14.75 65.24
07/03/07 17:58:44 28710 4.87 88.71 255.16 14.49 65.96
07/03/07 17:59:14 28740 4.87 92.13 76.87 14.49 64.80
07/03/07 17:59:44 28770 4.08 102.36 63.08 15.23 64.29
07/03/07 18:00:14 28800 5.52 88.46 118.74 13.97 70.87
07/03/07 18:00:44 28830 6.02 103.88 48.80 13.40 69.56
07/03/07 18:01:14 28860 5.15 81.14 52.14 14.18 59.34
07/03/07 18:01:44 28890 4.30 79.17 278.74 15.07 59.66
07/03/07 18:02:14 28920 5.69 98.82 282.02 13.70 71.90
07/03/07 18:02:44 28950 4.41 87.42 135.21 14.91 69.94
07/03/07 18:03:14 28980 6.21 76.24 142.04 13.32 72.68
07/03/07 18:03:44 29010 5.59 81.80 57.13 13.74 70.10
07/03/07 18:04:14 29040 4.98 88.17 36.49 14.40 62.10
07/03/07 18:04:44 29070 5.56 94.39 36.40 13.82 64.19
07/03/07 18:05:14 29100 4.70 95.63 106.69 14.69 65.21
07/03/07 18:05:44 29130 5.90 91.89 102.47 13.53 72.59
07/03/07 18:06:14 29160 6.31 84.32 61.17 13.13 68.94
07/03/07 18:06:44 29190 4.87 79.56 70.55 14.50 61.21
07/03/07 18:07:14 29220 6.02 73.35 175.44 13.45 63.84
07/03/07 18:07:44 29250 5.26 65.53 262.73 14.03 62.67
07/03/07 18:08:14 29280 5.00 47.13 1,181.94 14.36 60.77
07/03/07 18:08:44 29310 5.21 42.26 879.03 14.19 60.05
07/03/07 18:09:14 29340 5.49 61.61 271.01 13.89 51.04
07/03/07 18:09:44 29370 4.89 67.04 86.86 14.50 45.71
07/03/07 18:10:14 29400 5.67 72.42 74.01 13.79 49.03
07/03/07 18:10:44 29430 5.05 67.45 336.03 14.26 50.62
07/03/07 18:11:14 29460 4.97 48.01 831.42 14.39 55.93
07/03/07 18:11:44 29490 4.87 58.59 553.05 14.47 59.71
07/03/07 18:12:14 29520 5.84 80.98 237.93 13.69 56.38
07/03/07 18:12:44 29550 5.29 79.69 176.39 14.02 55.91
07/03/07 18:13:14 29580 5.35 76.18 336.45 14.04 57.92
07/03/07 18:13:44 29610 4.20 82.39 312.30 15.08 64.74
07/03/07 18:14:14 29640 4.51 84.36 243.55 14.90 70.50
07/03/07 18:14:44 29670 4.94 114.44 88.85 14.43 76.66
07/03/07 18:15:14 29700 5.19 85.96 324.21 14.24 73.67
07/03/07 18:15:44 29730 6.25 87.21 287.09 13.32 71.79
07/03/07 18:16:14 29760 6.60 71.16 128.43 12.74 69.43
07/03/07 18:16:44 29790 4.03 68.25 339.42 15.27 61.26
07/03/07 18:17:14 29820 5.12 68.53 312.61 14.27 65.28
07/03/07 18:17:44 29850 3.78 78.03 428.77 15.39 65.60
07/03/07 18:18:14 29880 3.93 64.11 1,300.34 15.40 71.05
07/03/07 18:18:44 29910 4.66 78.55 381.91 14.71 78.71
07/03/07 18:19:14 29940 4.76 92.24 111.30 14.68 70.00
07/03/07 18:19:44 29970 5.16 84.47 82.99 14.21 69.51
07/03/07 18:20:14 30000 4.63 94.82 59.70 14.69 67.46
07/03/07 18:20:44 30030 3.94 101.13 318.27 15.35 69.89
07/03/07 18:21:14 30060 4.91 71.27 582.20 14.59 82.61
07/03/07 18:21:44 30090 5.66 87.91 196.03 13.68 85.13
07/03/07 18:22:14 30120 4.40 81.92 153.30 14.90 74.15
07/03/07 18:22:44 30150 4.81 85.16 315.09 14.63 77.37
07/03/07 18:23:14 30180 5.04 106.29 204.62 14.32 80.40

snc-07-benson.mn-comp#1-Gases App. B



Fibrominn, LLC
July 3, 2007
Biomass Boiler, Unit #0utlet
Fibrominn Biomass Power Plant

Fuel Data Weather Data
Fuel F, factor 1,890 SCF/MMBtu Barometric Pressure 29.43 in. Hg
Fuel Heating Value (HHV) 4,334 Btu/lb Relative Humidity 71 %
Ambient Temperature 81 °F
Specific Humidity 0.016438 Ib H,O / Ib air

Unit Data
Gross Unit Load 61.3 gross MW
Heat Input 784 MMBtu/hr
Steam Rate 487,155 Steam Ib/hr
Meas. Stack Moisture 25.7 %
Stack Exhaust Flow (M2) 10,257,198 SCFH

High Load, Run - Out-1

Date/Time Elapsed Time O, NOx co CO, SO,
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvd) (%) (ppmvd)
07/03/07 18:23:44 30210 5.82 92.67 274.79 13.65 74.24
07/03/07 18:24:14 30240 6.01 97.99 79.43 13.45 69.63
07/03/07 18:24:44 30270 4.76 113.87 73.97 14.58 63.28
07/03/07 18:25:14 30300 4.23 96.02 213.36 15.10 66.91
07/03/07 18:25:44 30330 6.29 86.91 415.19 13.30 78.06
07/03/07 18:26:14 30360 5.95 79.90 156.03 13.44 79.74
07/03/07 18:26:44 30390 4.80 97.55 93.23 14.57 73.03
07/03/07 18:27:14 30420 6.04 99.25 79.34 13.44 73.31
07/03/07 18:27:44 30450 5.28 93.87 46.20 14.09 69.26
07/03/07 18:28:14 30480 5.74 97.56 36.96 13.73 68.12
07/03/07 18:28:44 30510 5.29 102.77 48.72 14.05 68.46
07/03/07 18:29:14 30540 4.07 86.36 192.50 15.25 70.82
07/03/07 18:29:44 30570 5.08 85.30 334.31 14.41 84.92
07/03/07 18:30:14 30600 5.81 82.07 280.06 13.58 91.82
07/03/07 18:30:44 30630 5.37 107.81 52.77 14.04 78.59
07/03/07 18:31:14 30660 4.78 90.99 96.50 14.55 73.05
07/03/07 18:31:44 30690 4.34 84.61 170.41 15.07 74.21
07/03/07 18:32:14 30720 5.49 76.09 186.49 13.83 80.62
07/03/07 18:32:44 30750 4.24 58.06 1,546.44 15.06 79.96
07/03/07 18:33:14 30780 3.75 77.85 1,815.28 15.46 86.54
07/03/07 18:33:44 30810 5.40 80.34 1,381.59 14.06 87.16
07/03/07 18:34:14 30840 5.94 106.21 178.73 13.47 77.56
07/03/07 18:34:44 30870 4.39 99.65 392.62 14.97 63.81
07/03/07 18:35:14 30900 5.12 92.04 452.28 14.25 71.23
07/03/07 18:35:44 30930 5.95 112.34 77.01 13.57 70.46
07/03/07 18:36:14 30960 6.38 96.93 50.07 13.07 67.56
07/03/07 18:36:44 30990 5.45 86.84 55.91 13.97 61.81
07/03/07 18:37:14 31020 6.78 92.41 70.28 12.71 62.60
07/03/07 18:37:44 31050 5.38 90.27 56.07 14.01 62.51
07/03/07 18:38:14 31080 5.76 99.46 47.62 13.67 61.75
07/03/07 18:38:44 31110 5.57 109.37 30.71 13.82 59.50
07/03/07 18:39:14 31140 4.45 109.87 36.00 14.89 58.05
07/03/07 18:39:44 31170 6.64 112.83 44.58 12.99 62.57
07/03/07 18:40:14 31200 7.03 82.87 42.01 12.31 62.75
07/03/07 18:40:44 31230 4.88 88.80 39.45 14.49 53.14
07/03/07 18:41:14 31260 5.76 112.33 34.27 13.68 53.50
07/03/07 18:41:44 31290 5.24 104.09 37.75 14.14 55.10
07/03/07 18:42:14 31320 5.96 110.45 38.24 13.46 56.55
07/03/07 18:42:44 31350 5.85 103.63 31.09 13.57 56.35
07/03/07 18:43:14 31380 4.61 110.70 82.18 14.73 56.91
07/03/07 18:43:44 31410 5.14 94.05 159.70 14.28 65.34
07/03/07 18:44:14 31440 7.75 92.53 75.55 11.78 69.13
07/03/07 18:44:44 31470 4.69 72.19 209.61 14.52 62.23
07/03/07 18:45:14 31500 4.13 71.62 434.55 15.18 61.70
07/03/07 18:45:44 31530 5.22 96.04 141.57 14.22 72.19
07/03/07 18:46:14 31560 5.93 114.63 41.80 13.52 69.38
07/03/07 18:46:44 31590 5.46 93.16 37.23 13.90 61.12
07/03/07 18:47:14 31620 5.21 98.35 53.36 14.17 58.22
07/03/07 18:47:44 31650 5.99 107.77 41.14 13.51 58.76
07/03/07 18:48:14 31680 5.28 98.42 59.46 14.10 56.09
07/03/07 18:48:44 31710 6.39 94.87 83.17 13.10 55.36
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Fibrominn, LLC
July 3, 2007
Biomass Boiler, Unit #0utlet
Fibrominn Biomass Power Plant

Fuel Data Weather Data
Fuel F, factor 1,890 SCF/MMBtu Barometric Pressure 29.43 in. Hg
Fuel Heating Value (HHV) 4,334 Btu/lb Relative Humidity 71 %
Ambient Temperature 81 °F
Specific Humidity 0.016438 Ib H,O / Ib air

Unit Data
Gross Unit Load 61.3 gross MW
Heat Input 784 MMBtu/hr
Steam Rate 487,155 Steam Ib/hr
Meas. Stack Moisture 25.7 %
Stack Exhaust Flow (M2) 10,257,198 SCFH

High Load, Run - Out-1

Date/Time Elapsed Time O, NOx co CO, SO,
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvd) (%) (ppmvd)
07/03/07 18:49:14 31740 4.98 77.14 65.23 14.29 52.84
07/03/07 18:49:44 31770 5.52 64.14 347.58 13.99 55.93
07/03/07 18:50:14 31800 5.58 73.32 246.25 13.74 65.95
07/03/07 18:50:44 31830 4.90 67.54 302.20 14.48 63.76
07/03/07 18:51:14 31860 6.82 69.33 159.39 12.75 65.82
07/03/07 18:51:44 31890 5.82 59.45 127.17 13.55 58.06
07/03/07 18:52:14 31920 5.59 77.93 105.13 13.84 46.35
07/03/07 18:52:44 31950 6.67 89.71 40.92 12.84 43.31
07/03/07 18:53:14 31980 5.04 76.19 55.95 14.30 40.91
07/03/07 18:53:44 32010 5.08 76.80 106.17 14.32 44.34
07/03/07 18:54:14 32040 5.64 73.49 113.17 13.75 53.85
07/03/07 18:54:44 32070 5.48 85.45 297.76 14.03 53.82
07/03/07 18:55:14 32100 5.70 83.59 253.07 13.64 56.00
07/03/07 18:55:44 32130 5.77 83.11 325.61 13.70 54.04
07/03/07 18:56:14 32160 5.23 82.17 143.53 14.13 53.01
07/03/07 18:56:44 32190 5.61 76.76 97.44 13.86 53.00
07/03/07 18:57:14 32220 5.38 83.84 75.20 13.92 53.39
07/03/07 18:57:44 32250 5.32 67.88 420.84 14.14 53.00
RAW AVERAGE 5.30 86.21 230.77 14.09 64.96
O, NOx co CO, SO,
Serial Number: INST-22-0002 INST-NX-0012 INST-CO-0001 INST-22-0002 INST-S2-0002
(%) (ppmvd) (ppmvd) (%) (ppmvd)
Initial Zero 0.02 -0.49 0.59 0.08 0.91
Final Zero -0.02 0.53 1.51 0.05 0.83
" Avg. Zero 0.00 0.02 1.05 0.07 0.87
[
® Initial UpScale  11.94 106.88 221.78 8.75 47.44 Calcs by
Final UpScale 11.85 105.04 221.23 8.79 45.74 Geo Mean
Avg. UpScale 11.90 105.96 221.51 8.77 46.59 S0, avg
64.21
Upscale Cal Gas 12.00 111.00 220.00 8.97 45.90 CO, avg
14.44
EMISSIONS DATA 0, NOX e} CO, SO, SO, seo
Corrected Raw Average (ppm/% dry basis) 5.35 90.31 229.25 14.46 64.35 63.59
Concentration (ppm@ 7%0, ) N/A 80.71 204.89 N/A 57.51 56.83
Emission Rate (Ib/hr) N/A 110.64 170.91 N/A 109.65 108.36
Emission Rate (tons/year) at 8760 hr/yr N/A 484.59 748.60 N/A 480.28 480.28
Emission Rate (Ib/MMBtu) N/A 0.141 0.218 N/A 0.140 0.138
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Fibrominn, LLC
July 3, 2007
Biomass Boiler, Unit #0utlet
Fibrominn Biomass Power Plant

Fuel Data Weather Data
Fuel F, factor 1,890 SCF/MMBtu Barometric Pressure 29.44 in. Hg
Fuel Heating Value (HHV) 4,334 Btu/lb Relative Humidity 72 %
Ambient Temperature 78 °F
Specific Humidity 0.014868 Ib H,O / Ib air

Unit Data
Gross Unit Load 61.8 gross MW
Heat Input 774 MMBtu/hr
Steam Rate 487,320 Steam Ib/hr
Meas. Stack Moisture 26.0 %
Stack Exhaust Flow (M2) 9,847,715 SCFH

High Load, Run - Out-2

Date/Time Elapsed Time O, NOx co CO, SO,
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvd) (%) (ppmvd)
07/03/07 19:40:14 34800 4.44 36.34 1,444.56 14.94 45.94
07/03/07 19:40:44 34830 4.90 63.77 602.17 14.38 42.23
07/03/07 19:41:14 34860 4.86 64.13 262.76 14.49 27.19
07/03/07 19:41:44 34890 5.17 73.41 123.90 14.26 29.81
07/03/07 19:42:14 34920 5.60 63.37 110.87 13.73 32.52
07/03/07 19:42:44 34950 3.90 39.34 716.02 15.31 36.93
07/03/07 19:43:14 34980 6.15 49.73 797.63 13.34 48.99
07/03/07 19:43:44 35010 5.45 78.06 100.32 13.85 49.08
07/03/07 19:44:14 35040 4.50 76.85 79.46 14.84 37.92
07/03/07 19:44:44 35070 4.32 68.22 177.32 14.88 41.50
07/03/07 19:45:14 35100 4.47 74.70 372.95 14.88 50.96
07/03/07 19:45:44 35130 5.11 80.94 106.96 14.26 66.57
07/03/07 19:46:14 35160 4.56 72.99 95.00 14.75 63.13
07/03/07 19:46:44 35190 5.44 62.17 173.84 13.96 61.38
07/03/07 19:47:14 35220 5.85 75.66 3.66 13.52 56.63
07/03/07 19:47:44 35250 4.37 76.10 146.99 14.89 52.35
07/03/07 19:48:14 35280 4.48 65.08 183.72 14.80 59.32
07/03/07 19:48:44 35310 4.55 66.00 66.68 14.75 63.45
07/03/07 19:49:14 35340 3.90 74.47 253.22 15.34 64.62
07/03/07 19:49:44 35370 4.99 70.04 436.84 14.41 74.51
07/03/07 19:50:14 35400 6.29 73.93 103.78 13.16 71.23
07/03/07 19:50:44 35430 5.13 61.23 28.34 14.11 59.88
07/03/07 19:51:14 35460 4.77 52.93 199.95 14.55 51.16
07/03/07 19:51:44 35490 3.91 62.07 162.07 15.26 56.78
07/03/07 19:52:14 35520 4.07 61.63 255.09 15.24 63.13
07/03/07 19:52:44 35550 481 67.11 117.68 14.48 77.80
07/03/07 19:53:14 35580 4.28 66.79 235.09 14.97 71.08
07/03/07 19:53:44 35610 4.16 50.54 914.36 15.13 75.30
07/03/07 19:54:14 35640 5.38 71.99 389.08 14.00 78.94
07/03/07 19:54:44 35670 5.34 86.06 16.17 14.00 66.91
07/03/07 19:55:14 35700 4.03 67.91 117.64 15.19 57.23
07/03/07 19:55:44 35730 5.02 56.37 404.65 14.32 61.73
07/03/07 19:56:14 35760 4.30 70.75 286.37 14.94 66.23
07/03/07 19:56:44 35790 4.65 71.10 285.50 14.69 68.36
07/03/07 19:57:14 35820 5.48 81.26 124.06 13.85 66.48
07/03/07 19:57:44 35850 4.29 66.35 372.68 15.04 58.85
07/03/07 19:58:14 35880 5.37 72.01 351.17 13.99 60.65
07/03/07 19:58:44 35910 4.25 93.27 32.29 14.98 53.71
07/03/07 19:59:14 35940 4.06 79.13 267.41 15.19 56.57
07/03/07 19:59:44 35970 3.69 57.67 556.59 15.55 71.97
07/03/07 20:00:14 36000 5.14 70.52 534.02 14.25 79.05
07/03/07 20:00:44 36030 5.97 87.36 91.14 13.39 71.53
07/03/07 20:01:14 36060 3.64 77.31 1,258.25 15.48 61.90
07/03/07 20:01:44 36090 4.13 56.91 1,684.63 15.14 75.25
07/03/07 20:02:14 36120 4.90 55.10 592.73 14.49 67.33
07/03/07 20:02:44 36150 5.75 86.27 64.18 13.63 54.27
07/03/07 20:03:14 36180 4.56 90.74 51.58 14.72 39.86
07/03/07 20:03:44 36210 5.53 77.06 119.37 13.87 40.59
07/03/07 20:04:14 36240 5.47 67.20 3.06 13.84 42.37
07/03/07 20:04:44 36270 5.41 71.32 4.53 13.96 41.50
07/03/07 20:05:14 36300 4.30 76.44 71.70 14.96 47.33
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Fibrominn, LLC
July 3, 2007
Biomass Boiler, Unit #0utlet
Fibrominn Biomass Power Plant

Fuel Data Weather Data
Fuel F, factor 1,890 SCF/MMBtu Barometric Pressure 29.44 in. Hg
Fuel Heating Value (HHV) 4,334 Btu/lb Relative Humidity 72 %
Ambient Temperature 78 °F
Specific Humidity 0.014868 Ib H,O / Ib air

Unit Data
Gross Unit Load 61.8 gross MW
Heat Input 774 MMBtu/hr
Steam Rate 487,320 Steam Ib/hr
Meas. Stack Moisture 26.0 %
Stack Exhaust Flow (M2) 9,847,715 SCFH

High Load, Run - Out-2

Date/Time Elapsed Time O, NOx co CO, SO,
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvd) (%) (ppmvd)
07/03/07 20:05:44 36330 5.09 84.91 82.24 14.34 56.69
07/03/07 20:06:14 36360 6.02 80.89 12.17 13.33 63.53
07/03/07 20:06:44 36390 4.45 61.38 133.80 14.87 59.16
07/03/07 20:07:14 36420 4.75 70.37 241.78 14.60 66.53
07/03/07 20:07:44 36450 5.83 85.62 171.66 13.56 69.71
07/03/07 20:08:14 36480 5.68 83.24 55.44 13.75 65.22
07/03/07 20:08:44 36510 4.56 63.99 204.80 14.69 60.50
07/03/07 20:09:14 36540 5.16 67.98 285.71 14.23 63.25
07/03/07 20:09:44 36570 5.07 79.94 43.15 14.24 66.37
07/03/07 20:10:14 36600 4.55 75.00 98.61 14.82 66.18
07/03/07 20:10:44 36630 5.37 72.55 65.81 14.00 72.46
07/03/07 20:11:14 36660 5.84 82.32 8.83 13.59 67.04
07/03/07 20:11:44 36690 5.39 94.03 29.68 13.94 60.94
07/03/07 20:12:14 36720 4.71 92.09 31.37 14.63 59.57
07/03/07 20:12:44 36750 4.80 91.15 23.40 14.53 65.74
07/03/07 20:13:14 36780 4.80 74.80 52.24 14.57 69.38
07/03/07 20:13:44 36810 5.24 70.44 66.83 14.18 72.21
07/03/07 20:14:14 36840 6.55 80.81 8.41 12.99 70.23
07/03/07 20:14:44 36870 5.61 76.26 5.91 13.64 63.37
07/03/07 20:15:14 36900 4.53 67.67 336.42 14.79 56.09
07/03/07 20:15:44 36930 3.19 64.83 1,006.78 15.90 64.63
07/03/07 20:16:14 36960 3.67 55.38 1,559.50 15.56 80.84
07/03/07 20:16:44 36990 3.73 66.64 780.48 15.57 85.52
07/03/07 20:17:14 37020 5.76 62.86 341.79 13.70 80.94
07/03/07 20:17:44 37050 4.78 55.59 105.06 14.52 67.86
07/03/07 20:18:14 37080 5.03 52.20 109.58 14.37 51.15
07/03/07 20:18:44 37110 3.79 61.41 275.34 15.47 49.81
07/03/07 20:19:14 37140 4.22 59.84 541.30 15.12 56.77
07/03/07 20:19:44 37170 5.26 70.68 383.20 14.14 62.41
07/03/07 20:20:14 37200 4.75 62.82 86.68 14.58 55.02
07/03/07 20:20:44 37230 3.84 60.08 183.36 15.41 53.28
07/03/07 20:21:14 37260 4.85 64.36 415.39 14.57 63.59
07/03/07 20:21:44 37290 4.66 86.07 202.34 14.64 66.16
07/03/07 20:22:14 37320 4.28 67.01 220.54 15.03 62.50
07/03/07 20:22:44 37350 4.42 79.27 82.98 14.98 65.00
07/03/07 20:23:14 37380 4.49 80.48 67.53 14.81 71.56
07/03/07 20:23:44 37410 3.80 77.07 221.23 15.50 75.87
07/03/07 20:24:14 37440 3.91 64.18 231.45 15.37 84.28
07/03/07 20:24:44 37470 4.22 61.46 275.86 15.19 85.72
07/03/07 20:25:14 37500 5.41 88.61 112.61 13.96 86.55
07/03/07 20:25:44 37530 5.04 87.65 27.47 14.39 71.89
07/03/07 20:26:14 37560 5.38 88.43 12.72 13.99 64.48
07/03/07 20:26:44 37590 4.43 75.09 120.81 14.86 58.03
07/03/07 20:27:14 37620 3.49 67.73 394.98 15.72 62.24
07/03/07 20:27:44 37650 3.96 57.90 979.00 15.36 80.53
07/03/07 20:28:14 37680 5.30 78.88 515.14 14.04 90.99
07/03/07 20:28:44 37710 5.52 81.52 52.93 13.93 69.96
07/03/07 20:29:14 37740 4.58 66.44 4.85 14.73 57.90
07/03/07 20:29:44 37770 4.28 79.91 10.29 15.07 58.72
07/03/07 20:30:14 37800 4.08 85.00 47.73 15.19 67.28
07/03/07 20:30:44 37830 4.53 74.04 492.11 14.89 72.81
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Fibrominn, LLC
July 3, 2007
Biomass Boiler, Unit #0utlet
Fibrominn Biomass Power Plant

Fuel Data Weather Data
Fuel F, factor 1,890 SCF/MMBtu Barometric Pressure 29.44 in. Hg
Fuel Heating Value (HHV) 4,334 Btu/lb Relative Humidity 72 %
Ambient Temperature 78 °F
Specific Humidity 0.014868 Ib H,O / Ib air

Unit Data
Gross Unit Load 61.8 gross MW
Heat Input 774 MMBtu/hr
Steam Rate 487,320 Steam Ib/hr
Meas. Stack Moisture 26.0 %
Stack Exhaust Flow (M2) 9,847,715 SCFH

High Load, Run - Out-2

Date/Time Elapsed Time O, NOx co CO, SO,
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvd) (%) (ppmvd)
07/03/07 20:31:14 37860 4.61 78.81 312.31 14.67 78.41
07/03/07 20:31:44 37890 5.47 84.55 222.89 14.00 71.54
07/03/07 20:32:14 37920 4.68 95.44 89.78 14.62 69.02
07/03/07 20:32:44 37950 4.59 84.62 172.68 14.76 73.00
07/03/07 20:33:14 37980 4.36 84.37 211.03 14.99 83.41
07/03/07 20:33:44 38010 6.78 91.02 286.81 12.73 89.53
07/03/07 20:34:14 38040 5.01 88.32 31.18 14.31 79.91
07/03/07 20:34:44 38070 4.26 86.95 107.41 15.10 71.62
07/03/07 20:35:14 38100 5.52 98.11 92.59 13.86 78.33
07/03/07 20:35:44 38130 4.32 91.29 170.86 14.96 76.44
07/03/07 20:36:14 38160 5.11 83.74 334.21 14.38 81.66
07/03/07 20:36:44 38190 5.27 83.88 209.66 14.01 87.07
07/03/07 20:37:14 38220 4.46 79.01 304.28 14.92 79.44
07/03/07 20:37:44 38250 5.07 77.42 144.44 14.37 86.09
07/03/07 20:38:14 38280 4.85 102.96 110.50 14.48 80.53
07/03/07 20:38:44 38310 4.91 96.96 515.77 14.46 77.79
07/03/07 20:39:14 38340 5.35 108.60 171.14 14.14 76.26
07/03/07 20:39:44 38370 5.20 98.18 149.01 14.16 73.87
RAW AVERAGE 4.81 73.92 261.72 14.52 64.60
O, NOx co CO, SO,
Serial Number: INST-22-0002 INST-NX-0012 INST-CO-0001 INST-22-0002 INST-S2-0002
(%) (ppmvd) (ppmvd) (%) (ppmvd)
Initial Zero -0.02 0.53 1.51 0.05 0.83
Final Zero -0.02 1.00 0.91 0.12 0.24
" Avg. Zero -0.02 0.77 1.21 0.09 0.54
[
“Initial UpScale  11.85 105.04 221.23 8.79 45.74 Calcs by
Final UpScale 11.86 105.25 221.82 8.81 4451 Geo Mean
Avg. UpScale 11.86 105.15 221.53 8.80 45.13 S0, avg
63.09
Upscale Cal Gas 12.00 111.00 220.00 8.97 45.90 CO, avg
14.85
EMISSIONS DATA 0, NOX e} CO, SO, SO, seo
Corrected Raw Average (ppm/% dry basis) 4.88 77.80 260.13 14.86 65.95 64.39
Concentration (ppm@ 7%0» ) N/A 67.52 225.77 N/A 57.24 55.88
Emission Rate (Ib/hr) N/A 91.50 186.20 N/A 107.90 105.34
Emission Rate (tons/year) at 8760 hr/yr N/A 400.78 815.54 N/A 472.59 472.59
Emission Rate (Ib/MMBtu) N/A 0.118 0.241 N/A 0.139 0.136
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Fibrominn, LLC
July 3, 2007
Biomass Boiler, Unit #0utlet
Fibrominn Biomass Power Plant

Fuel Data Weather Data
Fuel F, factor 1,890 SCF/MMBtu Barometric Pressure 29.46 in. Hg
Fuel Heating Value (HHV) 4,334 Btu/lb Relative Humidity 71 %
Ambient Temperature 77 °F
Specific Humidity 0.014450 Ib H,O / Ib air

Unit Data
Gross Unit Load 62.8 gross MW
Heat Input 778 MMBtu/hr
Steam Rate 490,767 Steam Ib/hr
Meas. Stack Moisture 24.9 %
Stack Exhaust Flow (M2) 10,305,362 SCFH

High Load, Run - Out-3

Date/Time Elapsed Time O, NOx co CO, SO,
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvd) (%) (ppmvd)
07/03/07 21:39:14 41940 4.58 95.19 203.69 14.75 68.20
07/03/07 21:39:44 41970 4.42 88.33 268.93 14.95 73.93
07/03/07 21:40:14 42000 6.12 97.53 136.44 13.37 76.13
07/03/07 21:40:44 42030 5.68 108.21 36.88 13.64 68.15
07/03/07 21:41:14 42060 3.55 94.72 306.41 15.64 59.44
07/03/07 21:41:44 42090 3.55 80.50 454.95 15.68 73.84
07/03/07 21:42:14 42120 4.56 80.77 635.48 14.77 88.54
07/03/07 21:42:44 42150 2.97 93.81 1,331.19 16.01 88.52
07/03/07 21:43:14 42180 5.54 63.31 1,999.47 13.87 88.53
07/03/07 21:43:44 42210 4.36 93.83 622.77 14.83 88.48
07/03/07 21:44:14 42240 4.55 73.02 601.19 14.78 87.88
07/03/07 21:44:44 42270 4.05 90.05 268.82 15.17 76.68
07/03/07 21:45:14 42300 3.79 91.85 415.95 15.48 70.67
07/03/07 21:45:44 42330 4.30 89.59 598.08 14.92 80.28
07/03/07 21:46:14 42360 4.98 85.66 468.30 14.49 81.65
07/03/07 21:46:44 42390 5.42 103.04 142.11 13.89 82.56
07/03/07 21:47:14 42420 3.79 94.82 87.64 15.45 70.73
07/03/07 21:47:44 42450 4.98 98.44 123.95 14.46 77.33
07/03/07 21:48:14 42480 5.36 112.29 67.10 13.92 79.60
07/03/07 21:48:44 42510 4.03 91.67 356.45 15.26 73.31
07/03/07 21:49:14 42540 5.13 83.00 239.25 14.28 83.26
07/03/07 21:49:44 42570 5.72 107.19 44.98 13.70 80.58
07/03/07 21:50:14 42600 5.42 114.52 26.09 13.95 71.97
07/03/07 21:50:44 42630 4.84 96.37 47.37 14.46 69.58
07/03/07 21:51:14 42660 3.99 103.87 209.57 15.26 75.47
07/03/07 21:51:44 42690 4.67 82.32 774.44 14.73 87.54
07/03/07 21:52:14 42720 5.19 112.05 334.76 14.15 88.60
07/03/07 21:52:44 42750 5.11 113.75 55.07 14.28 88.60
07/03/07 21:53:14 42780 3.71 108.45 161.21 15.46 88.59
07/03/07 21:53:44 42810 3.09 76.18 904.41 16.10 88.48
07/03/07 21:54:14 42840 4.50 80.14 629.52 14.86 88.49
07/03/07 21:54:44 42870 4.19 97.78 250.23 15.10 88.60
07/03/07 21:55:14 42900 4.45 65.67 497.05 14.88 88.65
07/03/07 21:55:44 42930 4.90 80.51 226.91 14.47 82.97
07/03/07 21:56:14 42960 4.48 99.88 74.19 14.86 71.02
07/03/07 21:56:44 42990 4.89 89.04 91.51 14.44 67.95
07/03/07 21:57:14 43020 3.57 84.30 201.48 15.63 67.13
07/03/07 21:57:44 43050 3.85 74.21 403.16 15.45 78.28
07/03/07 21:58:14 43080 4.52 97.78 195.86 14.87 88.54
07/03/07 21:58:44 43110 6.54 117.39 67.29 12.97 88.14
07/03/07 21:59:14 43140 6.29 104.90 29.66 13.08 78.77
07/03/07 21:59:44 43170 5.82 105.20 27.23 13.62 61.15
07/03/07 22:00:14 43200 5.25 112.83 34.64 14.10 57.73
07/03/07 22:00:44 43230 6.54 105.83 36.34 12.93 58.52
07/03/07 22:01:14 43260 5.71 104.10 27.95 13.65 55.54
07/03/07 22:01:44 43290 5.96 104.16 28.46 13.46 53.61
07/03/07 22:02:14 43320 4.95 118.05 29.37 14.31 54.67
07/03/07 22:02:44 43350 4.09 108.29 248.59 15.23 59.35
07/03/07 22:03:14 43380 5.50 118.38 141.75 13.90 80.00
07/03/07 22:03:44 43410 5.69 135.06 28.48 13.71 79.55
07/03/07 22:04:14 43440 5.35 120.47 25.62 13.98 71.26
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Fibrominn, LLC
July 3, 2007
Biomass Boiler, Unit #0utlet
Fibrominn Biomass Power Plant

Fuel Data Weather Data
Fuel F, factor 1,890 SCF/MMBtu Barometric Pressure 29.46 in. Hg
Fuel Heating Value (HHV) 4,334 Btu/lb Relative Humidity 71 %
Ambient Temperature 77 °F
Specific Humidity 0.014450 Ib H,O / Ib air

Unit Data
Gross Unit Load 62.8 gross MW
Heat Input 778 MMBtu/hr
Steam Rate 490,767 Steam Ib/hr
Meas. Stack Moisture 24.9 %
Stack Exhaust Flow (M2) 10,305,362 SCFH

High Load, Run - Out-3

Date/Time Elapsed Time O, NOx co CO, SO,
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvd) (%) (ppmvd)
07/03/07 22:04:44 43470 5.74 110.26 32.84 13.79 68.92
07/03/07 22:05:14 43500 7.20 97.98 30.91 12.24 68.82
07/03/07 22:05:44 43530 6.14 94.29 27.91 13.21 57.36
07/03/07 22:06:14 43560 5.41 102.14 32.87 14.00 51.85
07/03/07 22:06:44 43590 4.92 100.12 56.27 14.34 57.66
07/03/07 22:07:14 43620 5.52 101.46 261.44 13.95 64.65
07/03/07 22:07:44 43650 5.48 105.84 101.96 13.87 75.21
07/03/07 22:08:14 43680 5.70 116.44 44.42 13.68 71.73
07/03/07 22:08:44 43710 5.39 124.46 23.39 13.96 68.18
07/03/07 22:09:14 43740 5.79 113.98 24.90 13.68 67.80
07/03/07 22:09:44 43770 6.88 95.66 28.56 12.49 67.44
07/03/07 22:10:14 43800 4.22 85.00 245.90 15.02 59.37
07/03/07 22:10:44 43830 5.31 82.10 426.08 14.07 68.77
07/03/07 22:11:14 43860 7.10 122.13 76.61 12.49 72.27
07/03/07 22:11:44 43890 7.32 84.42 35.98 12.03 65.12
07/03/07 22:12:14 43920 5.30 87.38 28.83 14.06 47.77
07/03/07 22:12:44 43950 5.79 105.57 25.30 13.61 47.13
07/03/07 22:13:14 43980 5.23 114.47 25.28 14.14 51.18
07/03/07 22:13:44 44010 6.78 113.74 26.28 12.71 55.84
07/03/07 22:14:14 44040 5.99 93.55 27.23 13.43 52.21
07/03/07 22:14:44 44070 5.59 107.15 23.72 13.76 49.99
07/03/07 22:15:14 44100 6.13 101.96 26.46 13.34 54.27
07/03/07 22:15:44 44130 7.04 93.66 27.67 12.45 53.61
07/03/07 22:16:14 44160 6.70 85.00 28.48 12.66 46.70
07/03/07 22:16:44 44190 4.41 87.46 73.99 14.88 44.26
07/03/07 22:17:14 44220 5.49 103.02 59.28 13.95 56.47
07/03/07 22:17:44 44250 6.19 118.76 27.66 13.16 65.70
07/03/07 22:18:14 44280 5.82 107.20 34.22 13.63 61.00
07/03/07 22:18:44 44310 6.74 99.47 30.30 12.69 61.09
07/03/07 22:19:14 44340 6.45 87.42 26.92 13.00 55.35
07/03/07 22:19:44 44370 6.01 93.55 25.07 13.38 50.89
07/03/07 22:20:14 44400 6.51 86.26 28.50 12.95 51.24
07/03/07 22:20:44 44430 6.33 87.54 27.27 13.08 49.83
07/03/07 22:21:14 44460 5.75 98.28 25.20 13.58 47.48
07/03/07 22:21:44 44490 5.18 96.10 39.83 14.21 50.51
07/03/07 22:22:14 44520 5.88 104.35 29.11 13.53 61.78
07/03/07 22:22:44 44550 5.68 110.10 24.48 13.68 61.31
07/03/07 22:23:14 44580 5.39 112.21 25.12 14.01 61.72
07/03/07 22:23:44 44610 6.98 114.92 23.81 12.54 63.73
07/03/07 22:24:14 44640 6.13 84.93 25.84 13.23 58.72
07/03/07 22:24:44 44670 5.64 96.67 22.40 13.76 53.31
07/03/07 22:25:14 44700 5.91 99.50 23.04 13.42 55.95
07/03/07 22:25:44 44730 4.74 96.99 78.13 14.64 57.49
07/03/07 22:26:14 44760 5.75 85.92 74.07 13.59 71.31
07/03/07 22:26:44 44790 6.28 85.97 66.44 13.28 72.76
07/03/07 22:27:14 44820 6.88 81.19 47.31 12.47 71.45
07/03/07 22:27:44 44850 4.63 86.84 31.70 14.67 59.21
07/03/07 22:28:14 44880 6.68 97.22 34.71 12.87 61.85
07/03/07 22:28:44 44910 6.68 73.24 32.21 12.66 62.15
07/03/07 22:29:14 44940 5.81 85.23 27.20 13.55 51.68
07/03/07 22:29:44 44970 5.44 101.58 27.95 14.00 51.80
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Fibrominn, LLC
July 3, 2007
Biomass Boiler, Unit #0utlet
Fibrominn Biomass Power Plant

Fuel Data Weather Data
Fuel F, factor 1,890 SCF/MMBtu Barometric Pressure 29.46 in. Hg
Fuel Heating Value (HHV) 4,334 Btu/lb Relative Humidity 71 %
Ambient Temperature 77 °F
Specific Humidity 0.014450 Ib H,O / Ib air

Unit Data
Gross Unit Load 62.8 gross MW
Heat Input 778 MMBtu/hr
Steam Rate 490,767 Steam Ib/hr
Meas. Stack Moisture 24.9 %
Stack Exhaust Flow (M2) 10,305,362 SCFH

High Load, Run - Out-3

Date/Time Elapsed Time O, NOx co CO, SO,
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd) (ppmvd) (%) (ppmvd)
07/03/07 22:30:14 45000 6.28 92.26 35.37 13.06 56.39
07/03/07 22:30:44 45030 5.59 83.86 151.11 13.88 55.09
07/03/07 22:31:14 45060 6.82 97.01 70.90 12.66 58.25
07/03/07 22:31:44 45090 5.97 94.09 27.16 13.34 51.09
07/03/07 22:32:14 45120 5.56 98.03 46.88 13.89 49.48
07/03/07 22:32:44 45150 5.85 88.13 41.91 13.51 57.39
07/03/07 22:33:14 45180 6.80 99.73 23.82 12.73 54.97
07/03/07 22:33:44 45210 6.14 78.07 31.26 13.21 51.32
07/03/07 22:34:14 45240 4.79 86.34 36.46 14.55 48.79
07/03/07 22:34:44 45270 6.85 90.37 36.62 12.63 56.34
07/03/07 22:35:14 45300 5.60 89.69 27.27 13.75 56.29
07/03/07 22:35:44 45330 6.43 96.46 23.61 13.05 54.23
07/03/07 22:36:14 45360 7.04 74.71 28.37 12.40 50.29
07/03/07 22:36:44 45390 5.72 63.78 30.87 13.60 40.25
07/03/07 22:37:14 45420 4.24 74.76 99.07 15.02 40.10
07/03/07 22:37:44 45450 4.57 68.71 519.48 14.66 55.62
07/03/07 22:38:14 45480 3.94 71.97 503.01 15.38 71.21
07/03/07 22:38:44 45510 6.55 71.72 377.41 12.92 87.29
RAW AVERAGE 5.43 95.74 166.75 13.94 65.88
O, NOx co CO, SO,
Serial Number: INST-22-0002 INST-NX-0012 INST-CO-0001 INST-22-0002 INST-S2-0002
(%) (ppmvd) (ppmvd) (%) (ppmvd)
Initial Zero -0.02 1.00 0.91 0.12 0.24
Final Zero -0.01 0.67 1.52 0.13 0.87
" Avg. Zero -0.02 0.84 1.22 0.13 0.56
[
® Initial UpScale  11.86 105.25 221.82 8.81 44,51 Calcs by
Final UpScale 11.87 104.79 221.71 8.81 46.23 Geo Mean
Avg. UpScale 11.87 105.02 221.77 8.81 45.37 S0, avg
64.56
Upscale Cal Gas 12.00 111.00 220.00 8.97 45.90 CO, avg
14.24
EMISSIONS DATA 0, NOX e} CO, SO, SO, seo
Corrected Raw Average (ppm/% dry basis) 5.50 101.11 165.12 14.27 66.90 65.55
Concentration (ppm@ 7%0, ) N/A 91.25 149.01 N/A 60.38 59.15
Emission Rate (Ib/hr) N/A 124.45 123.68 N/A 114.55 112.23
Emission Rate (tons/year) at 8760 hr/yr N/A 545.10 541.72 N/A 501.71 501.71
Emission Rate (Ib/MMBtu) N/A 0.160 0.159 N/A 0.147 0.145
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EXAMPLE CALCULATIONS (INFORMATION)

Specific Humidity (RHsp) Note: RHsp (gr/lb) calculated using temperature, relative humidity, and barometric pressure with
psychrometric chart, psychrometric calculator, or built in psychrometric algorithm.

gr Ib 115.06 gr I'lb Ib H,0
RH_(Ib/lb)=]| =— |x— = =
»(Ib/1b) K Ib jx 7000 gr} R b 7000 gr 0016438 5

EXAMPLE CALCULATIONS (CALIBRATION)

Analyzer Calibration Error

RM 7E, (08-15-06), 12.2 Analyzer Calibration Error. For non-dilution systems, use Equation 7E-1 to calculate the analyzer calibration error for the low-,
mid-, and high-level calibration gases. (calc for NOx analyzer mid gas, if applicable)

109.64 ppm - 111.00 ppm
254.00 ppm

C,, —-C
ACE = [%j %100 Eq. 7E-1 ACE = x100= -0.54 %

EXAMPLE CALCULATIONS (BIAS, DRIFT, AND CORRECTED RAW AVERAGE)

System Bias

RM 7E, (08-15-06), 12.3 System Bias. For non-dilution systems, use Equation 7E-2 to calculate the system bias separately for the low-level and
upscale calibration gases. (calc for NOx analyzer upscale gas, Run 1 initial bias, if applicable)

106.88 ppm - 111.00 ppm
254.00 ppm

x100= -1.62 %

s = [ Es=Cor ),100 Eq. 7E-2 SB=
CS

Drift Assessment

RM 7E, (08-15-06), 12.5 Drift Assessment. Use Equation 7E-4 to separately calculate the low-level and upscale drift over each test run. (calc for NOx
analyzer upscale drift, Run 1, if applicable)

D =SB ja — SB; Eq. 7E-4 D=| 181% - -109% |= 072 %

Alternative Drift and Bias

RM 7E, (08-15-06), 13.2/ 13.3 System Bias and Drift. Alternatively, the results are acceptable if |Cs — Cdir| is< 0.5 ppmv or if |Cs — Cv| is < 0.5 ppmv
(as applicable). (calc for NOx analyzer initial upscale, Run 1, if applicable)

SB /Dy =|Cs —Cpyl Eq. Section 13.2 and 13.3 SB/Dp;=| 106.88 ppm- 111.00 ppm |=  4.12 ppm

Bias Adjusted Average

RM 7E, (08-15-06), 12.6 Effluent Gas Concentration. For each test run, calculate Cavg, the arithmetic average of all valid NOx concentration values
(e.g., 1-minute averages). Then adjust the value of Cavg for bias, using Equation 7E-5. (calc for NOx analyzer, Run 1, if applicable)

Cua 111.00 ppm ]
= - _mA . 7E- Ceus = | 86. - 0. = 90.
Coas (C ag —Co )>< [CM e Eq. 7E-5 Gas = | 86.21 ppm- 0.02 ppm|x 705.9 ppm - 0.02 ppm J 90.31 ppm

Note: Lack of significant figures may cause rounding errors between actual calculations and example calculations.
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EXAMPLE CALCULATIONS (RUNS)

Moisture Correction
RM 7E, (08-15-06), RM7E, (08-15-06), 12.10 Moisture Correction. Use Equation 7E-10 if your measurements need to be corrected to a dry basis. (calc
for NOx analyzer, Run 1, if applicable) Note: Calculations may not match as Run 1 results are typically also bias adjusted

Cu =Cox(L-Bys)

67.10
Cp = Eq. 7E-10 Cp= =L pemvw 90.31 ppmvd  or inversely, Cw = 90.31 ppmvd x [1 - 0.26J= 67.10 ppmvw

1- 1- 0.26

Diluent-Corrected Polutant Concentration, O, Based

RM 20, (11-26-02), 7.3.1 Correction of Pollutant Concentration Using O2 Concentration. Calculate the O2 corrected pollutant concentration, as follows:
(calc for NOx gas, Run 1, if applicable)

20.9% - 7.00 %

Cagi = 90.31 pme[ ]= 80.71 ppm@7%0-

20.9% — AdjFactor Eq 204
425 20.9% - 535 %

Cadj :CGas(Target) X[ 209%—C

Gas (02)

EXAMPLE CALCULATIONS (RUNS)

Emissions Rate (Ib/hr)

Calculation for pound per hour emission rate. Calculate, as follows: (calc for NOx gas Run 1, if applicable)

E Cas o Qs x MW B - 90.31 ppm « 10,257,198 SCFH x 46.01 Ib/lb-mol _  110.64 Ib
b T o0 TG P 10° ppmipart 385.23 SCF/lb-mol hr

Emissions Rate (ton/year)
Calculation for tons per year emission rate based on 8760 hours per year. Calculate, as follows: (calc for NOx gas Run 1, if applicable)

E By XNy g - 110841b « 8,760 hr « ton _ 48459 ton
ton/yr 2000 toniyr hr year 2000 Ib year

Emissions Rate (Ib/MMBtu)

RM 19, (07-19-06), 12.2 Emission Rates of PM, SO2, and NOx. Select from the following sections the applicable procedure to compute the PM, SO2, or
NOx emission rate (E) in ng/J (Ib/million Btu). (calc for NOx gas Run 1, if applicable)

Carbon Dioxide Based
12.2.4 Carbon Dioxide-Based F Factor, Dry Basis. When measurements are on a dry basis for both CO, (%CO,d) and pollutant (Cd) concentrations,
use the following equation:

Ce.. x F_Factor x Conv,. x100%
E _ _—Gas c C Eq. 19-6
Ib/ MMBtu C
Gas(C02)
E _ 90.31 ppm x 1,890.34 SCF/MMBtu x _ 0.0000001194 Ib/ppm*f# x 100% _  0.141 Ib
Io/MMBtY 14.46 % MMBtu
Conversion Constant
Convc for NOx
MW 46.01 Ib « Ibemole 0.0000001194 Ib
C = o X = _ 3
Convc(lb/ ppm - ftg) _ 1(86 onv, Ibemole — 385.23 SCF ppm-ft

Note: Lack of significant figures may cause rounding errors between actual calculations and example calculations.
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RM 7E, (08-15-06), 12.1 Nomenclature. The terms used in the equations are defined as follows:

ACE = Analyzer calibration error, percent of calibration span.

Bws = Moisture content of sample gas as measured by Method 4 or other approved method, percent/100.

Cavg = Average unadjusted gas concentration indicated by data recorder for the test run.

Cp = Pollutant concentration adjusted to dry conditions.

Cpir = Measured concentration of a calibration gas (low, mid, or high) when introduced in direct calibration mode.

Cgas = Average effluent gas concentration adjusted for bias.

Cy = Average of initial and final system calibration bias (or 2-point system calibration error) check responses for the upscale calibration gas.
Cua = Actual concentration of the upscale calibration gas, ppmv.

Co = Average of the initial and final system calibration bias (or 2-point system calibration error) check responses from the low-level (or zero) calibration gas.
Cs = Measured concentration of a calibration gas (low, mid, or high) when introduced in system calibration mode.

Cgs = Concentration of NOx measured in the spiked sample.

Cspike = Concentration of NOx in the undiluted spike gas.

Ccaic = Calculated concentration of NOx in the spike gas diluted in the sample.

Cy = Manufacturer certified concentration of a calibration gas (low, mid, or high).

Cy = Pollutant concentration measured under moist sample conditions, wet basis.

CS = Calibration span.

D = Drift assessment, percent of calibration span.

E, = The predicted response for the low-level and mid-level gases based on a linear response line between the zero and high-level response.
Effyoz = NO, to NO converter efficiency, percent.

H = High calibration gas, designator.

L = Low calibration gas, designator.

M = Mid calibration gas, designator.

NOFinal = The average NO concentration observed with the analyzer in the NO mode during the converter efficiency test in Section 16.2.2.
NOxCorr = The NOx concentration corrected for the converter efficiency.

NOxFinal = The final NOx concentration observed during the converter efficiency test in Section 16.2.2.

NOxPeak = The highest NOx concentration observed during the converter efficiency test in Section 16.2.2.

Qspike = Flow rate of spike gas introduced in system calibration mode, L/min.

Qqota = Total sample flow rate during the spike test, L/min.

R = Spike recovery, percent.

SB = System bias, percent of calibration span.

SB; = Pre-run system bias, percent of calibration span.

SBs = Post-run system bias, percent of calibration span.

SB / Day = Alternative absolute difference criteria to pass bias and/or drift checks.

SCE = System calibration error, percent of calibration span.

SCE; = Pre-run system calibration error, percent of calibration span.

SCE;;,, = Post-run system calibration error, percent of calibration span.

Z = Zero calibration gas, designator.
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RM 19, (07-29-06), 12.1 Nomenclature. The terms used in the equations are defined as follows:

AdjFactor = percent oxygen or carbon dioxide adjustment applied to a target polltant
B..a = Moisture fraction of ambient air, percent.
Btu = British thermal unit
%¢c = Concentration of carbon from an ultimate analysis of fuel, weight percent.
Y%coz2d: Yocozw = Concentration of carbon dioxide on a dry and wet basis, respectively, percent.
CIP / CDP = Combustor inlet pressure / compressor discharge pressure (mm Hg); note, some manufactures reference as PCD.
E = Pollutant emission rate, ng/J (Ib/million Btu).
E, = Average pollutant rate for the specified performance test period, ng/J (Ib/million Btu).
E.., E.i = Average pollutant rate of the control device, outlet and inlet, respectively, for the performance test period, ng/J (Ib/million Btu).
E,; = Pollutant rate from the steam generating unit, ng/J (Ib/million Btu).
E,, = Pollutant emission rate from the steam generating unit, ng/J (Ib/million Btu).
E = Pollutant rate in combined effluent, ng/J (Ib/million Btu).
E,, = Pollutant emission rate in combined effluent, ng/J (Ib/million Btu).
E4 = Average pollutant rate for each sampling period (e.g.,24-hr Method 6B sample or 24-hr fuel sample) or for each fuel lot (e.g., amount of fuel bunkered), ng/J (Ib/million Btu).
Eg = Average inlet SO, rate for each sampling period d, ng/J (Ib/million Btu).
E, = Pollutant rate from gas turbine, ng/J (Ib/million Btu).
Eqa = Daily geometric average pollutant rate, ng/J (Ibs/million Btu) or ppm corrected to 7 percent O ».
E;,,E; = Matched pair hourly arithmetic average pollutant rate, outlet and inlet, respectively, ng/J (Ib/million Btu) or ppm corrected to 7 percent O ».
E;, = Hourly average pollutant, ng/J (Ib/million Btu).
Ey; = Hourly arithmetic average pollutant rate for hour "j," ng/J (Ib/million Btu) or ppm corrected to 7 percent O ,.
EXP = Natural logarithmic base (2.718) raised to the value enclosed by brackets.
Fc = Ratio of the volume of carbon dioxide produced to the gross calorific value of the fuel from Method 19
Fq4 Fu, Fc = Volumes of combustion components per unit of heat content, scm/J (scf/million Btu).
ft* = cubic feet
G = ideal gas conversion factor
(385.23 SCF/Ib-mol at 68 deg F & 14.696 psia)
GCM = gross Btu per SCF (constant, compound based)
GCV = Gross calorific value of the fuel consistent with the ultimate analysis, kJ/kg (Btu/lb).
GCV,, GCV, = Gross calorific value for the product and raw fuel lots, respectively, dry basis, kJ/kg (Btu/lb).
%4y = Concentration of hydrogen from an ultimate analysis of fuel, weight percent.
Hyp, = Heat input rate to the steam generating unit from fuels fired in the steam generating unit, J/hr (million Btu/hr).
H,y = Heat input rate to gas turbine from all fuels fired in the gas turbine, J/hr (million Btu/hr).
%20 = Concentration of water from an ultimate analysis of fuel, weight percent.
H, = Total numbers of hours in the performance test period (e.g., 720 hours for 30-day performance test period).
K = volume of combustion component per pound of component (constant)
K = Conversion factor, 107° (kJII)(%) [106 Btu/million Btu].
K. = (9.57 scm/kg)/% [(1.53 scf/lb)/%)].
Ke. = (2.0 scm/kg)/% [(0.321 scf/lb)/%)].
Kha = (22.7 scm/kg)/% [(3.64 scf/lb)/%).
Kiw = (34.74 scm/kg)/% [(5.57 scf/Ib)/%)].
K, = (0.86 scm/kg)/% [(0.14 scf/lb)/%)].
K, = (2.85 scm/kg)/% [(0.46 scf/lb)/%].
Ks = (3.54 scm/kg)/% [(0.57 scf/lb)/%)].
Keutr = 2x10* Btu/wt%-MMBtu
Ky = (1.30 scm/kg)/% [(0.21 scf/lb)/%]).
Ib = pound
In = Natural log of indicated value.
L,,,L, = Weight of the product and raw fuel lots, respectively, metric ton (ton).
%y = Concentration of nitrogen from an ultimate analysis of fuel, weight percent.
M., = mole percent
mol = mole
MW = molecular weight (Ib/Ib-mol)
MW, g = molecular weight of air ( 28.9625 Ib/lb—mole)1
NCM = net Btu per SCF (constant based on compound)
%o = Concentration of oxygen from an ultimate analysis of fuel, weight percent.
%024, Y02 = Concentration of oxygen on a dry and wet basis, respectively, percent.
Pg = barometirc pressure, in Hg
P, = Potential SO2 emissions, percent.
%s = Sulfur content of as-fired fuel lot, dry basis, weight percent.
S, = Standard deviation of the hourly average pollutant rates for each performance test period, ng/J (Ib/million Btu).
%ss = Concentration of sulfur from an ultimate analysis of fuel, weight percent.
S(wt%) = weight percent of sulfur, per lab analysis by appropriate ASTM standard
S, = Standard deviation of the hourly average inlet pollutant rates for each performance test period, ng/J (Ib/million Btu).
S, = Standard deviation of the hourly average emission rates for each performance test period, ng/J (Ib/million Btu).
%S, %S, = Sulfur content of the product and raw fuel lots respectively, dry basis, weight percent.
SCF = standard cubic feet
SH = specific humidity, pounds of water per pound of air
tg.95 = Values shown in Table 19-3 for the indicated number of data points n.
Tamb = @ambient temperature, °F
W/D Factor=  1.0236 = conv. at 14.696 psia and
68 deg F (ref. Civil Eng. Ref. Manual, 7th Ed.)
Xco02=CO, Correction factor, percent.
Xy = Fraction of total heat input from each type of fuel k.
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Calculations, Formulas, and Constants

The following information supports the spreadsheets for this testing project.

Given Data:
Ideal Gas Conversion Factor = 385.23 SCF/Ib-mol at 68 deg F & 14.696 psia

Fuel Heating Value is based upon Air Hygiene's fuel gas calculation sheet. All calculations are based upon a correction to 68 deg F & 14.696 psia

High Heating Values (HHV) are used for the Fuel Heating Value, F-Factor, and Fuel Flow Data per EPA requirements.

ASTM D 3588
Molecular Weight of NOx (Ib/lb-mole) = 46.01
Molecular Weight of CO (Ib/Ib-mole) = 28.00
Molecular Weight of SO2 (Ib/Ib-mole) = 64.00
Molecular Weight of THC (propane) (Ib/lb-mole) = 44.00
Molecular Weight of VOC (methane) (Ib/Ib-mole) = 16.00
Molecular Weight of NH3 (Ib/Ib-mole) = 17.03
Molecular Weight of HCHO (Ib/Ib-mole) = 30.03

Formulas:
1. Corrected Raw Average (Cg,s), 40CFR60, App. A, RM 7E, Eq. 7E-5 (08/15/06)

CGas = (CAvg - CO)X (CMCTACO]

2. Correction to % O,, 40CFR60, App. A, RM 20, Eq. 20-5 (11/26/02)

20.9% — AdjFactor

C X
Gas (T arg et) 209% —C

=C

adj
Gas (02)

3. Emission Rate in Ib/hr
CGas x QS x MW
10° G

EIb/hr -

snc-07-benson.mn-comp#1-Gases

40CFR60, App. A., RM 19, Table 19-1
Conversion Constant for NOx = 0.0000001194351
Conversion Constant for CO = 0.0000000726839
Conversion Constant for SO2 = 0.0000001661345
Conversion Constant for THC = 0.0000001142175
Conversion Constant for VOC (methane) = 0.0000000415336
Conversion Constant for NH; = 0.0000000442074
Conversion Constant for HCHO = 0.0000000779534

NOTE: units are lb/ppm*ft>

4. Emission Concentration in Ib/MMBtu (O, based)

Ceas X FyFactorxCony, x20.9%
EIb/MMBtu: 20.9%—C
J70~ L gag02)

5. Emission Concentration in Ib/MMBtu (CO, based)

Csas X F.Factor<Cony, x100%

Elb/ MMBu — C
Gas(C0O2)
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Fibrominn, LLC
July 3, 2007
Biomass Boiler, Unit #Inlet
Fibrominn Biomass Power Plant

Fuel Data Weather Data
Fuel F, factor 1,890 SCF/MMBtu Barometric Pressure 29.43 in. Hg
Fuel Heating Value (HHV) 4,334 Btu/lb Relative Humidity 71 %
Ambient Temperature 81 °F
Specific Humidity 0.016438 Ib H,O / Ib air

Unit Data
Gross Unit Load 61.3 gross MW
Heat Input 784 MMBtu/hr
Steam Rate 487,155 Steam Ib/hr
Meas. Stack Moisture 18.5 %
Stack Exhaust Flow (M2) 8,106,276 SCFH

High Load, Run - In-1

Date/Time Elapsed Time O, SO,
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd)
07/03/07 17:58:14 28680 4.22 322.95 10.0
07/03/07 17:58:44 28710 4.83 329.00
07/03/07 17:59:14 28740 4.75 322.83
07/03/07 17:59:44 28770 4.00 331.78
07/03/07 18:00:14 28800 5.28 348.50
07/03/07 18:00:44 28830 5.91 293.31
07/03/07 18:01:14 28860 5.17 294.52
07/03/07 18:01:44 28890 3.74 335.30
07/03/07 18:02:14 28920 5.91 328.43
07/03/07 18:02:44 28950 4.27 311.55
07/03/07 18:03:14 28980 5.92 334.07
07/03/07 18:03:44 29010 5.60 278.88
07/03/07 18:04:14 29040 5.02 300.43
07/03/07 18:04:44 29070 5.48 307.97
07/03/07 18:05:14 29100 4.19 322.32
07/03/07 18:05:44 29130 6.06 316.55
07/03/07 18:06:14 29160 6.30 287.00
07/03/07 18:06:44 29190 4.51 287.62
07/03/07 18:07:14 29220 5.87 314.81
07/03/07 18:07:44 29250 5.46 288.67
07/03/07 18:08:14 29280 4.77 331.95
07/03/07 18:08:44 29310 4.97 325.51
07/03/07 18:09:14 29340 5.56 307.35
07/03/07 18:09:44 29370 4.75 309.81
07/03/07 18:10:14 29400 5.53 318.32
07/03/07 18:10:44 29430 4.80 301.40
07/03/07 18:11:14 29460 4.97 333.97
07/03/07 18:11:44 29490 4.79 330.59
07/03/07 18:12:14 29520 5.43 338.35
07/03/07 18:12:44 29550 5.23 293.69
07/03/07 18:13:14 29580 5.40 336.12
07/03/07 18:13:44 29610 3.87 332.09
07/03/07 18:14:14 29640 4.49 363.05
07/03/07 18:14:44 29670 5.01 328.10
07/03/07 18:15:14 29700 5.01 343.08
07/03/07 18:15:44 29730 5.75 319.25
07/03/07 18:16:14 29760 7.00 267.94
07/03/07 18:16:44 29790 3.68 324.38
07/03/07 18:17:14 29820 4.96 351.88
07/03/07 18:17:44 29850 4.90 317.52
07/03/07 18:18:14 29880 4.81 314.14
07/03/07 18:18:44 29910 4.87 313.50
07/03/07 18:19:14 29940 4.90 312.65
07/03/07 18:19:44 29970 4.89 311.13
07/03/07 18:20:14 30000 4.91 310.46
07/03/07 18:20:44 30030 4.98 308.95
07/03/07 18:21:14 30060 5.01 306.85
07/03/07 18:21:44 30090 4.99 304.46
07/03/07 18:22:14 30120 5.01 301.66
07/03/07 18:22:44 30150 5.10 298.18
07/03/07 18:23:14 30180 5.77 294.66
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Fibrominn, LLC
July 3, 2007
Biomass Boiler, Unit #Inlet
Fibrominn Biomass Power Plant

Fuel Data Weather Data
Fuel F, factor 1,890 SCF/MMBtu Barometric Pressure 29.43 in. Hg
Fuel Heating Value (HHV) 4,334 Btu/lb Relative Humidity 71 %
Ambient Temperature 81 °F
Specific Humidity 0.016438 Ib H,O / Ib air

Unit Data
Gross Unit Load 61.3 gross MW
Heat Input 784 MMBtu/hr
Steam Rate 487,155 Steam Ib/hr
Meas. Stack Moisture 18.5 %
Stack Exhaust Flow (M2) 8,106,276 SCFH

High Load, Run - In-1

Date/Time Elapsed Time O, SO,
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd)
07/03/07 18:23:44 30210 7.74 290.64
07/03/07 18:24:14 30240 5.91 326.02
07/03/07 18:24:44 30270 4.68 329.93
07/03/07 18:25:14 30300 4.54 272.92
07/03/07 18:25:44 30330 5.94 326.91
07/03/07 18:26:14 30360 5.71 295.93
07/03/07 18:26:44 30390 4.39 323.82
07/03/07 18:27:14 30420 6.00 335.20
07/03/07 18:27:44 30450 5.09 310.22
07/03/07 18:28:14 30480 5.53 327.89
07/03/07 18:28:44 30510 5.23 308.75
07/03/07 18:29:14 30540 3.94 360.55
07/03/07 18:29:44 30570 4.66 380.12
07/03/07 18:30:14 30600 5.78 327.27
07/03/07 18:30:44 30630 5.26 330.88
07/03/07 18:31:14 30660 4.56 334.65
07/03/07 18:31:44 30690 3.80 369.96
07/03/07 18:32:14 30720 5.67 338.72
07/03/07 18:32:44 30750 3.90 411.86
07/03/07 18:33:14 30780 5.93 406.72
07/03/07 18:33:44 30810 5.95 405.92
07/03/07 18:34:14 30840 5.97 405.88
07/03/07 18:34:44 30870 5.96 405.39
07/03/07 18:35:14 30900 5.94 404.61
07/03/07 18:35:44 30930 5.92 403.58
07/03/07 18:36:14 30960 5.89 402.87
07/03/07 18:36:44 30990 5.90 402.17
07/03/07 18:37:14 31020 5.87 401.62
07/03/07 18:37:44 31050 4.19 389.58
07/03/07 18:38:14 31080 5.79 341.06
07/03/07 18:38:44 31110 5.88 258.70
07/03/07 18:39:14 31140 4.36 307.95
07/03/07 18:39:44 31170 6.41 335.22
07/03/07 18:40:14 31200 6.89 262.66
07/03/07 18:40:44 31230 4.59 307.47
07/03/07 18:41:14 31260 5.67 317.61
07/03/07 18:41:44 31290 4.72 307.69
07/03/07 18:42:14 31320 6.07 309.01
07/03/07 18:42:44 31350 5.70 299.92
07/03/07 18:43:14 31380 4.18 321.70
07/03/07 18:43:44 31410 5.01 346.16
07/03/07 18:44:14 31440 7.96 305.12
07/03/07 18:44:44 31470 4.05 306.65
07/03/07 18:45:14 31500 3.99 381.63
07/03/07 18:45:44 31530 4.46 374.84
07/03/07 18:46:14 31560 4.69 372.97
07/03/07 18:46:44 31590 4.70 371.67
07/03/07 18:47:14 31620 4.68 370.61
07/03/07 18:47:44 31650 4.67 369.47
07/03/07 18:48:14 31680 4.64 368.02
07/03/07 18:48:44 31710 4.63 366.09
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Fibrominn, LLC
July 3, 2007
Biomass Boiler, Unit #Inlet
Fibrominn Biomass Power Plant

Fuel Data Weather Data
Fuel F, factor 1,890 SCF/MMBtu Barometric Pressure 29.43 in. Hg
Fuel Heating Value (HHV) 4,334 Btu/lb Relative Humidity 71 %
Ambient Temperature 81 °F
Specific Humidity 0.016438 Ib H,O / Ib air

Unit Data
Gross Unit Load 61.3 gross MW
Heat Input 784 MMBtu/hr
Steam Rate 487,155 Steam Ib/hr
Meas. Stack Moisture 18.5 %
Stack Exhaust Flow (M2) 8,106,276 SCFH

High Load, Run - In-1

Date/Time Elapsed Time O, SO,
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd)
07/03/07 18:49:14 31740 4.59 363.77
07/03/07 18:49:44 31770 4.52 360.96
07/03/07 18:50:14 31800 4.48 357.30
07/03/07 18:50:44 31830 4.45 353.30
07/03/07 18:51:14 31860 4.43 349.16
07/03/07 18:51:44 31890 4.40 345.12
07/03/07 18:52:14 31920 5.67 317.04
07/03/07 18:52:44 31950 6.07 258.91
07/03/07 18:53:14 31980 4.92 240.33
07/03/07 18:53:44 32010 4.85 315.52
07/03/07 18:54:14 32040 5.49 314.64
07/03/07 18:54:44 32070 4.99 337.32
07/03/07 18:55:14 32100 5.42 299.36
07/03/07 18:55:44 32130 5.80 334.11
07/03/07 18:56:14 32160 4.92 309.52
07/03/07 18:56:44 32190 5.36 329.71
07/03/07 18:57:14 32220 5.37 298.96 Calcs by
07/03/07 18:57:44 32250 4.92 353.35 Geo Mean
RAW AVERAGE 5.16 329.82 327.96
O, SO, SO,
Serial Number: INST-02-0008 205246
(%) (ppmvd)
Initial Zero -0.09 3.08
Final Zero -0.01 4.87
" Avg. Zero -0.05 3.98
]
@ Initial UpScale 11.94 249.73
Final UpScale 11.82 244.39
Avg. UpScale 11.88 247.06
Upscale Cal Gas 12.00 252.00
EMISSIONS DATA O, SO, SO, ceo
Corrected Raw Average (ppm/% dry basis) 5.24 337.80 335.87
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Fibrominn, LLC
July 3, 2007
Biomass Boiler, Unit #Inlet
Fibrominn Biomass Power Plant

Fuel Data Weather Data
Fuel F, factor 1,890 SCF/MMBtu Barometric Pressure 29.44 in. Hg
Fuel Heating Value (HHV) 4,334 Btu/lb Relative Humidity 72 %
Ambient Temperature 78 °F
Specific Humidity 0.014868 Ib H,O / Ib air

Unit Data
Gross Unit Load 61.8 gross MW
Heat Input 774 MMBtu/hr
Steam Rate 487,320 Steam Ib/hr
Meas. Stack Moisture 23.0 %
Stack Exhaust Flow (M2) 8,438,795 SCFH

High Load, Run - In-2

Date/Time Elapsed Time O, SO,
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd)
07/03/07 19:40:14 34800 4.28 412.07
07/03/07 19:40:44 34830 4.39 343.07
07/03/07 19:41:14 34860 4.74 362.91
07/03/07 19:41:44 34890 4.79 349.73
07/03/07 19:42:14 34920 5.20 316.86
07/03/07 19:42:44 34950 3.11 381.51
07/03/07 19:43:14 34980 6.43 363.20
07/03/07 19:43:44 35010 4.81 299.96
07/03/07 19:44:14 35040 4.00 344.81
07/03/07 19:44:44 35070 3.96 345.32
07/03/07 19:45:14 35100 4.26 386.80
07/03/07 19:45:44 35130 4.88 351.88
07/03/07 19:46:14 35160 3.94 340.14
07/03/07 19:46:44 35190 5.34 342.57
07/03/07 19:47:14 35220 5.77 306.91
07/03/07 19:47:44 35250 3.72 334.76
07/03/07 19:48:14 35280 4.27 357.73
07/03/07 19:48:44 35310 4.31 356.21
07/03/07 19:49:14 35340 3.39 369.91
07/03/07 19:49:44 35370 4.85 376.44
07/03/07 19:50:14 35400 6.08 318.27
07/03/07 19:50:44 35430 4.63 294.95
07/03/07 19:51:14 35460 4.52 340.47
07/03/07 19:51:44 35490 3.43 342.49
07/03/07 19:52:14 35520 3.74 395.34
07/03/07 19:52:44 35550 461 354.13
07/03/07 19:53:14 35580 3.95 354.33
07/03/07 19:53:44 35610 3.69 381.58
07/03/07 19:54:14 35640 5.16 349.95
07/03/07 19:54:44 35670 5.11 318.80
07/03/07 19:55:14 35700 3.46 339.06
07/03/07 19:55:44 35730 4.94 375.80
07/03/07 19:56:14 35760 3.77 352.41
07/03/07 19:56:44 35790 4.35 362.51
07/03/07 19:57:14 35820 5.39 327.48
07/03/07 19:57:44 35850 3.56 358.81
07/03/07 19:58:14 35880 5.25 333.90
07/03/07 19:58:44 35910 4.88 320.47
07/03/07 19:59:14 35940 4.90 320.25
07/03/07 19:59:44 35970 4.92 319.43
07/03/07 20:00:14 36000 4.91 317.95
07/03/07 20:00:44 36030 4.91 317.57
07/03/07 20:01:14 36060 4.91 316.49
07/03/07 20:01:44 36090 4.93 315.63
07/03/07 20:02:14 36120 4.93 314.21
07/03/07 20:02:44 36150 4.95 313.82
07/03/07 20:03:14 36180 4.95 313.01
07/03/07 20:03:44 36210 4.92 312.24
07/03/07 20:04:14 36240 4.93 311.23
07/03/07 20:04:44 36270 4.95 310.21
07/03/07 20:05:14 36300 4.95 308.86
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Fibrominn, LLC
July 3, 2007
Biomass Boiler, Unit #Inlet
Fibrominn Biomass Power Plant

Fuel Data Weather Data
Fuel F, factor 1,890 SCF/MMBtu Barometric Pressure 29.44 in. Hg
Fuel Heating Value (HHV) 4,334 Btu/lb Relative Humidity 72 %
Ambient Temperature 78 °F
Specific Humidity 0.014868 Ib H,O / Ib air

Unit Data
Gross Unit Load 61.8 gross MW
Heat Input 774 MMBtu/hr
Steam Rate 487,320 Steam Ib/hr
Meas. Stack Moisture 23.0 %
Stack Exhaust Flow (M2) 8,438,795 SCFH

High Load, Run - In-2

Date/Time Elapsed Time O, SO,
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd)
07/03/07 20:05:44 36330 4.93 307.69
07/03/07 20:06:14 36360 4.93 306.25
07/03/07 20:06:44 36390 4.94 304.46
07/03/07 20:07:14 36420 4.93 302.43
07/03/07 20:07:44 36450 4.91 300.71
07/03/07 20:08:14 36480 4.89 298.53
07/03/07 20:08:44 36510 4.90 296.58
07/03/07 20:09:14 36540 4.96 293.96
07/03/07 20:09:44 36570 5.34 291.35
07/03/07 20:10:14 36600 6.32 288.32
07/03/07 20:10:44 36630 7.95 285.92
07/03/07 20:11:14 36660 9.80 283.20
07/03/07 20:11:44 36690 11.57 279.80
07/03/07 20:12:14 36720 13.17 276.49
07/03/07 20:12:44 36750 14.57 273.17
07/03/07 20:13:14 36780 15.68 269.51
07/03/07 20:13:44 36810 16.54 265.45
07/03/07 20:14:14 36840 17.23 261.91
07/03/07 20:14:44 36870 14.95 267.44
07/03/07 20:15:14 36900 4.53 329.73
07/03/07 20:15:44 36930 4.25 284.89
07/03/07 20:16:14 36960 3.57 318.39
07/03/07 20:16:44 36990 3.39 386.78
07/03/07 20:17:14 37020 5.92 322.03
07/03/07 20:17:44 37050 3.88 308.23
07/03/07 20:18:14 37080 4.88 322.68
07/03/07 20:18:44 37110 2.98 352.17
07/03/07 20:19:14 37140 2.64 377.30
07/03/07 20:19:44 37170 2.64 375.07
07/03/07 20:20:14 37200 2.64 372.42
07/03/07 20:20:44 37230 2.63 370.85
07/03/07 20:21:14 37260 2.64 369.24
07/03/07 20:21:44 37290 2.60 367.59
07/03/07 20:22:14 37320 2.61 366.12
07/03/07 20:22:44 37350 2.66 364.99
07/03/07 20:23:14 37380 2.67 363.59
07/03/07 20:23:44 37410 2.68 362.16
07/03/07 20:24:14 37440 2.80 363.03
07/03/07 20:24:44 37470 4.72 334.19
07/03/07 20:25:14 37500 5.24 264.25
07/03/07 20:25:44 37530 4.95 267.59
07/03/07 20:26:14 37560 4.90 281.87
07/03/07 20:26:44 37590 3.97 313.82
07/03/07 20:27:14 37620 3.00 378.39
07/03/07 20:27:44 37650 3.79 410.45
07/03/07 20:28:14 37680 4.95 321.24
07/03/07 20:28:44 37710 5.45 318.39
07/03/07 20:29:14 37740 3.79 317.52
07/03/07 20:29:44 37770 4.02 348.67
07/03/07 20:30:14 37800 3.57 348.64
07/03/07 20:30:44 37830 4.51 394.31

snc-07-benson.mn-comp#1-Gases App. B



Fibrominn, LLC
July 3, 2007
Biomass Boiler, Unit #Inlet
Fibrominn Biomass Power Plant

Fuel Data Weather Data
Fuel F, factor 1,890 SCF/MMBtu Barometric Pressure 29.44 in. Hg
Fuel Heating Value (HHV) 4,334 Btu/lb Relative Humidity 72 %
Ambient Temperature 78 °F
Specific Humidity 0.014868 Ib H,O / Ib air

Unit Data
Gross Unit Load 61.8 gross MW
Heat Input 774 MMBtu/hr
Steam Rate 487,320 Steam Ib/hr
Meas. Stack Moisture 23.0 %
Stack Exhaust Flow (M2) 8,438,795 SCFH

High Load, Run - In-2

Date/Time Elapsed Time O, SO,
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd)
07/03/07 20:31:14 37860 3.87 335.11
07/03/07 20:31:44 37890 5.57 346.11
07/03/07 20:32:14 37920 4.02 318.41
07/03/07 20:32:44 37950 4.42 352.90
07/03/07 20:33:14 37980 3.78 358.05
07/03/07 20:33:44 38010 6.95 317.25
07/03/07 20:34:14 38040 4.30 293.00
07/03/07 20:34:44 38070 3.82 350.14
07/03/07 20:35:14 38100 5.34 318.18
07/03/07 20:35:44 38130 3.93 331.18
07/03/07 20:36:14 38160 4.96 369.53
07/03/07 20:36:44 38190 4.89 306.52
07/03/07 20:37:14 38220 4.25 369.27
07/03/07 20:37:44 38250 4.78 345.68
07/03/07 20:38:14 38280 5.97 319.39
07/03/07 20:38:44 38310 6.00 318.22
07/03/07 20:39:14 38340 6.01 317.96 Calcs by
07/03/07 20:39:44 38370 6.01 317.55 Geo Mean
RAW AVERAGE 5.13 331.41 329.68
O, SO, SO,
Serial Number: INST-02-0008 205246
(%) (ppmvd)
Initial Zero -0.01 4.87
Final Zero -0.01 5.26
" Avg. Zero -0.01 5.07
]
@ Initial UpScale 11.82 244.39
Final UpScale 11.82 252.63
Avg. UpScale 11.82 248.51
Upscale Cal Gas 12.00 252.00
EMISSIONS DATA O, SO, SO, ceo
Corrected Raw Average (ppm/% dry basis) 5.22 337.81 336.02

snc-07-benson.mn-comp#1-Gases App. B



Fibrominn, LLC
July 3, 2007
Biomass Boiler, Unit #Inlet
Fibrominn Biomass Power Plant

Fuel Data Weather Data
Fuel F, factor 1,890 SCF/MMBtu Barometric Pressure 29.46 in. Hg
Fuel Heating Value (HHV) 4,334 Btu/lb Relative Humidity 71 %
Ambient Temperature 77 °F
Specific Humidity 0.014450 Ib H,O / Ib air

Unit Data
Gross Unit Load 62.8 gross MW
Heat Input 778 MMBtu/hr
Steam Rate 490,767 Steam Ib/hr
Meas. Stack Moisture 9.5 %
Stack Exhaust Flow (M2) 10,329,857 SCFH

High Load, Run - In-3

Date/Time Elapsed Time O, SO,
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd)
07/03/07 21:39:14 41940 4.41 373.46
07/03/07 21:39:44 41970 4.05 385.89
07/03/07 21:40:14 42000 6.09 327.38
07/03/07 21:40:44 42030 5.11 299.25
07/03/07 21:41:14 42060 2.87 412.30
07/03/07 21:41:44 42090 3.18 442.25
07/03/07 21:42:14 42120 4.47 423.52
07/03/07 21:42:44 42150 2.14 517.68
07/03/07 21:43:14 42180 5.76 482.30
07/03/07 21:43:44 42210 3.62 378.29
07/03/07 21:44:14 42240 4.43 425.48
07/03/07 21:44:44 42270 3.52 378.98
07/03/07 21:45:14 42300 3.37 437.57
07/03/07 21:45:44 42330 4.03 395.30
07/03/07 21:46:14 42360 4.57 425.28
07/03/07 21:46:44 42390 5.94 399.11
07/03/07 21:47:14 42420 6.00 399.28
07/03/07 21:47:44 42450 6.01 399.75
07/03/07 21:48:14 42480 5.99 399.46
07/03/07 21:48:44 42510 6.00 398.39
07/03/07 21:49:14 42540 5.97 397.65
07/03/07 21:49:44 42570 5.91 396.87
07/03/07 21:50:14 42600 6.07 375.63
07/03/07 21:50:44 42630 4.16 309.75
07/03/07 21:51:14 42660 3.81 307.43
07/03/07 21:51:44 42690 4.45 361.92
07/03/07 21:52:14 42720 4.75 329.31
07/03/07 21:52:44 42750 4.88 344.55
07/03/07 21:53:14 42780 3.09 375.48
07/03/07 21:53:44 42810 2.65 497.55
07/03/07 21:54:14 42840 4.39 417.23
07/03/07 21:54:44 42870 3.75 390.23
07/03/07 21:55:14 42900 4.11 389.46
07/03/07 21:55:44 42930 4.68 356.07
07/03/07 21:56:14 42960 4.31 360.03
07/03/07 21:56:44 42990 4.38 359.94
07/03/07 21:57:14 43020 4.38 358.20
07/03/07 21:57:44 43050 4.41 357.37
07/03/07 21:58:14 43080 4.42 356.45
07/03/07 21:58:44 43110 4.45 355.29
07/03/07 21:59:14 43140 4.47 354.30
07/03/07 21:59:44 43170 4.47 353.05
07/03/07 22:00:14 43200 4.49 351.54
07/03/07 22:00:44 43230 4.49 349.68
07/03/07 22:01:14 43260 4.50 347.21
07/03/07 22:01:44 43290 4.26 351.58
07/03/07 22:02:14 43320 4.72 312.16
07/03/07 22:02:44 43350 3.74 299.00
07/03/07 22:03:14 43380 5.25 316.04
07/03/07 22:03:44 43410 5.37 306.68
07/03/07 22:04:14 43440 4.92 310.70
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Fibrominn, LLC
July 3, 2007
Biomass Boiler, Unit #Inlet
Fibrominn Biomass Power Plant

Fuel Data Weather Data
Fuel F, factor 1,890 SCF/MMBtu Barometric Pressure 29.46 in. Hg
Fuel Heating Value (HHV) 4,334 Btu/lb Relative Humidity 71 %
Ambient Temperature 77 °F
Specific Humidity 0.014450 Ib H,O / Ib air

Unit Data
Gross Unit Load 62.8 gross MW
Heat Input 778 MMBtu/hr
Steam Rate 490,767 Steam Ib/hr
Meas. Stack Moisture 9.5 %
Stack Exhaust Flow (M2) 10,329,857 SCFH

High Load, Run - In-3

Date/Time Elapsed Time O, SO,
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd)
07/03/07 22:04:44 43470 5.71 332.46
07/03/07 22:05:14 43500 6.71 263.43
07/03/07 22:05:44 43530 5.54 272.32
07/03/07 22:06:14 43560 5.13 325.74
07/03/07 22:06:44 43590 4.30 318.49
07/03/07 22:07:14 43620 5.53 360.41
07/03/07 22:07:44 43650 4.90 316.95
07/03/07 22:08:14 43680 5.45 320.06
07/03/07 22:08:44 43710 5.01 322.07
07/03/07 22:09:14 43740 5.48 331.36
07/03/07 22:09:44 43770 6.67 275.79
07/03/07 22:10:14 43800 3.36 363.47
07/03/07 22:10:44 43830 5.20 360.95
07/03/07 22:11:14 43860 7.08 306.84
07/03/07 22:11:44 43890 6.74 242.61
07/03/07 22:12:14 43920 4.70 295.82
07/03/07 22:12:44 43950 5.63 308.33
07/03/07 22:13:14 43980 4.70 310.82
07/03/07 22:13:44 44010 6.72 299.24
07/03/07 22:14:14 44040 5.48 277.71
07/03/07 22:14:44 44070 4.86 294.20
07/03/07 22:15:14 44100 4.42 303.93
07/03/07 22:15:44 44130 4.47 301.84
07/03/07 22:16:14 44160 4.47 300.20
07/03/07 22:16:44 44190 4.44 298.79
07/03/07 22:17:14 44220 4.43 297.61
07/03/07 22:17:44 44250 4.42 296.73
07/03/07 22:18:14 44280 4.41 295.70
07/03/07 22:18:44 44310 4.41 294.23
07/03/07 22:19:14 44340 4.40 293.29
07/03/07 22:19:44 44370 4.42 292.23
07/03/07 22:20:14 44400 4.41 291.23
07/03/07 22:20:44 44430 5.61 289.80
07/03/07 22:21:14 44460 6.99 233.98
07/03/07 22:21:44 44490 5.55 234.88
07/03/07 22:22:14 44520 5.59 286.85
07/03/07 22:22:44 44550 5.23 298.93
07/03/07 22:23:14 44580 4.99 321.50
07/03/07 22:23:44 44610 7.04 292.93
07/03/07 22:24:14 44640 5.44 285.00
07/03/07 22:24:44 44670 5.28 321.59
07/03/07 22:25:14 44700 5.58 306.73
07/03/07 22:25:44 44730 4.25 373.84
07/03/07 22:26:14 44760 5.45 331.92
07/03/07 22:26:44 44790 6.21 348.41
07/03/07 22:27:14 44820 6.34 273.59
07/03/07 22:27:44 44850 3.83 332.36
07/03/07 22:28:14 44880 3.69 340.51
07/03/07 22:28:44 44910 3.68 336.47
07/03/07 22:29:14 44940 3.68 334.11
07/03/07 22:29:44 44970 3.74 332.52
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Fibrominn, LLC
July 3, 2007
Biomass Boiler, Unit #Inlet
Fibrominn Biomass Power Plant

Fuel Data Weather Data
Fuel F, factor 1,890 SCF/MMBtu Barometric Pressure 29.46 in. Hg
Fuel Heating Value (HHV) 4,334 Btu/lb Relative Humidity 71 %
Ambient Temperature 77 °F
Specific Humidity 0.014450 Ib H,O / Ib air

Unit Data
Gross Unit Load 62.8 gross MW
Heat Input 778 MMBtu/hr
Steam Rate 490,767 Steam Ib/hr
Meas. Stack Moisture 9.5 %
Stack Exhaust Flow (M2) 10,329,857 SCFH

High Load, Run - In-3

Date/Time Elapsed Time O, SO,
(mm/dd/yy hh:mm:ss) (seconds) (%) (ppmvd)
07/03/07 22:30:14 45000 3.75 330.59
07/03/07 22:30:44 45030 3.76 328.55
07/03/07 22:31:14 45060 3.77 326.56
07/03/07 22:31:44 45090 3.75 324.62
07/03/07 22:32:14 45120 3.76 322.93
07/03/07 22:32:44 45150 3.77 321.17
07/03/07 22:33:14 45180 3.78 319.27
07/03/07 22:33:44 45210 3.82 317.43
07/03/07 22:34:14 45240 3.83 316.30
07/03/07 22:34:44 45270 5.94 325.87
07/03/07 22:35:14 45300 6.71 236.50
07/03/07 22:35:44 45330 6.64 235.88
07/03/07 22:36:14 45360 6.63 248.23
07/03/07 22:36:44 45390 491 281.76
07/03/07 22:37:14 45420 3.78 370.23
07/03/07 22:37:44 45450 4.34 384.65
07/03/07 22:38:14 45480 3.73 460.66 Calcs by
07/03/07 22:38:44 45510 6.53 333.77 Geo Mean
RAW AVERAGE 4.80 338.12 334.11
O, SO, SO,
Serial Number: INST-02-0008 205246
(%) (ppmvd)
Initial Zero -0.01 5.26
Final Zero -0.03 5.83
" Avg. Zero -0.02 5.55
]
@ Initial UpScale 11.82 252.63
Final UpScale 11.82 259.55
Avg. UpScale 11.82 256.09
Upscale Cal Gas 12.00 252.00
EMISSIONS DATA O, SO, SO, ceo
Corrected Raw Average (ppm/% dry basis) 4.89 334.51 330.47

snc-07-benson.mn-comp#1-Gases App. B



TEST RESULTS AND CALCULATIONS

HCl| Emissions Data



Air Hygiene International, Inc.
5634 S. 122nd East Ave, Suite F
Tulsa, Oklahoma 74146

(888) 461-8778

HCl ANALYSIS www.airhygiene.com
PARAMETER UNITS RON

1 2 3 BLANK
Sample Number IN-HCI-1 IN-HCI-2 IN-HCI-3 Blank
Lab Log Number 070307-OUT-HCI1 | 070307-OUT-HCI2 | 070307-OUT-HCI3 |o70307-0uT-Hci4
Concentration of Sample (S, or B,) | (mg CI'/L) 16 46.5 38.2 0.521
Sample Volume (Vyq) (ml) 725 725 715 N/A
DGM Volume (V) gsc (dscf) 51.775 50.100 54.524 N/A
DGM Volume (V)gstdL (Lasta) 1466.09 1418.66 1543.95 N/A
Sum of HCI lon (N) (mg/L) 15.912 47.266 38.734 N/A
Volume of HCI (V,) (L) 0.00709 0.02105 0.01701 N/A
HCI Concentration (Cyg) (ppmvd) 4.834 14.840 11.020 N/A

Equations & Constants:

Example Using Data from the 1st run

(Vm)astar (Lasia) =

DGM Volume (Lgsia)

Vi) astar (Lasa ) = (Vi ) gser % 28.31685
51.775

dscf x 28.31685 L/ft® =

1466.09 Lggq

(Vm)aset = Volume of gas sample
measured by the DGM, corrected to

standard conditions.

Sum of HCI lon (mg/L) - modified 40 CFR 60, App A, Eq. 26-4
N (mg /L) = KH(:I (Sx - Bx)

mg - 0.5 mg 1.028 pg HCl/pgemol  15.9124 mg
N (mg/L) = X =
L pg Cl/ugemol L
Total Sample Volume (ml)
S(ml) =2V, KHCI = Equation 26-4 conversion constant
S(ml)= 725 ml MW = molecular weight (ref. ASTM D 3588)
N xS
Volume of HCI (L) 1000 %22 4
Vo (L) =
MW x 1000
V, (L) = 159124 m 725 m L 22.4 L ideal gas -mol HCI
2 (L) 9 L gas g 9 - 000709 L
L 1000 ml  g-mol substance 36.46094 g 1000 mg

HCI Concentration (ppmvd)

CHCI (ppde ) =

m / dstdL

0.00709 L

V—axloe

Chal (ppmvd) =

1466.09 Lygq

10° parts _
1 part

4.834 ppmvd

22.4 = liters of ideal gas per mol of substance at

0°C and 1 atm (ref. Civil Engineering Reference
Manual, 7th ed. - Michael R. Lindeburg)



METHOD 26A (HYDROGEN CHLORIDE) - RESULTS

Plant Name|Fibrominn Biomass Power Plant Date|07/03/07
Sampling Location|Stack Outlet Project #|snc-07-benson.mn-comp#1
Operator|TG Stack Type|Circular
Historical Data
Run Number OUT-HCI-1{OUT-HCI-2|OUT-HCI-3[| Average
Run Start Time 17:58 19:40 21:39 hh:mm
Run Stop Time 18:58 20:40 22:39 hh:mm
Meter Calibration Factor (Y) 1.002 1.002 1.002
Pitot Tube Coefficient (Cp) 0.840 0.840 0.840
Average Nozzle Diameter (Dna) 0.247 0.247 0.247 in
Stack Test Data
Initial Meter Volume V)i 259.650 313.260 | 365.350 ft3
Final Meter Volume (Vi) 312.930 364.940 | 421.450 ft3
Total Meter Volume (Vm) 53.280 51.680 56.100 53.687 ft3
Total Sampling Time (®) 60.0 60.0 60.0 60.0 min
Average Meter Temperature|  (tm)avg 79.4 80.5 79.8 79.9 oF
Average Stack Temperature[  (ts)ayg 297.3 292.8 299.3 296.4 oF
Barometric Pressure (Py) 29.43 29.44 29.46 29.44 in Hg
Stack Static Pressure|  (Pstaic) -0.23 -0.23 -0.23 -0.23 in H20
Absolute Stack Pressure (Ps) 29.41 29.42 29.44 29.43 in Hg
Average Orifice Pressure Drop|  (AH),q 2.88 2.63 2.87 2.79 in H20
Absolute Meter Pressure ()] 29.56 29.57 29.59 29.58 in Hg
Avg Square Root Pitot Pressure| (Ap*?),,, 1.26 1.21 1.26 1.24 (in H20)1/2
Moisture Content Data
Impingers 1-3 Water Volume Gain (V) 362.0 359.3 369.7 363.7 ml
Impinger 4 Silica Gel Weight Gain (W) 18.6 14.2 14.8 15.9 g
Total Water Volume Collected (M) 380.6 373.6 3845 379.5 mi
Standard Water Vapor Volume|  (Vy)sa 17.914 17.584 18.098 17.865 scf
Standard Meter Volume|  (Vi)sw 51.775 50.100 54.524 52.133 dscf
Calculated Stack Moisture| (Byscalc) 25.71 25.98 24.92 25.53 %
Saturated Stack Moisture| (Bussvp) 100.0 100.0 100.0 100.0 %
Reported Stack Moisture Content (Bws) 25.71 25.98 24.92 25.53 %
Gas Analysis Data
Carbon Dioxide Percentage| (%CO,) 14.5 14.9 14.3 14.5 %
Oxygen Percentage| (%0,) 53 4.9 5.5 5.2 %
Carbon Monoxide Percentage| (%CO) 0.0 0.0 0.0 0.0 %
Nitrogen Percentage| (%N,) 80.2 80.2 80.2 80.2 %
Dry Gas Molecular Weight (My) 30.53 30.57 30.50 30.53 Ib/Ib-mole
Wet Stack Gas Molecular Weight (My) 27.31 27.31 27.39 27.33 Ib/lb-mole
Calculated Fuel Factor (Fo) 1.073 1.075 1.078 1.075
Fuel F-Factor (Fo) 1890 1890 1890 1890 dscf/MMBtu
Percent Excess Air| (%EA) 33.7 29.9 35.0 32.9 %
Volumetric Flow Rate Data
Average Stack Gas Velocity (Vs) 87.95 84.21 87.58 86.58 ft/sec
Stack Cross-Sectional Area (As) 63.62 63.62 63.62 63.62 ft2
Actual Stack Flow Rate (Qaw) 335,696 321,446 334,283 330,475 acfm
Wet Standard Stack Flow Rate (Qsw) 13,806 13,304 13,726 13,612 wkscth
Dry Standard Stack Flow Rate (Qsa) 170,953 164,129 171,756 168,946 dscfm
Percent of Isokinetic Rate (0] 96.4 97.2 101.6 98.4 %
HCI Rate Data
. (Chan) 4.834 14.840 11.020 10.231 ppm
Stack HCI Concentration— ° = 4321 | 12.879 | 9.945 9.048 | ppm@7%0,
(Enc) 4.69 13.83 10.75 9.76 Ibs/hr
HCI Emission Rate|  (E,q) 20.44 60.24 46.81 425 tons/yr
(Enar) 0.006 0.018 0.014 0.013 lbs/MMBtu
(Pt 75 App F Sect. 5.2.1) Heat Input (H1) 784.4 777.0 769.7 777.0 MMBtu/hr

snc-07-benson.mn-comp#1-Outlet-HCI




METHOD 26A (HYDROGEN CHLORIDE) SOURCE SAMPLING TITLE PAGE

Source Information
Plant Name [Fibrominn Biomass Power Plant
Sampling Location|Stack Outlet
Fuel or Source Type|Biomass
Fuel F-Factor] 1890 | 1890 | 1890 |
Test Information
Starting Test Date 07/03/07
Project # snc-07-benson.mn-comp#1
Operator TG
Standard Temperature 68 oF
Standard Pressure 29.92 in Hg
Minimum Required Sample Vol. | indust. spec. 35 scf
Run Duration|chk Subpart 60 minutes
Unit Number OUT-HCI
Load| % or w/DB 100%
Base Run Number OUT-HCI
Number of Ports Available 2
Number of Ports Used 1
Port Inside Diameter 5.00 in
Circular Stack |
Test Equipment Information
Run 1 2 3
Meter Box Number | from ACS | SAMP-CP-0016| SAMP-CP-0016| SAMP-CP-0016
Meter Calibration Factor ) 1.002 1.002 1.002
Orifice Meter Coefficient| (AH@) 1.832 1.832 1.832 in H,O
Pitot Identification| from ACS | SAMP-HP-0011| SAMP-HP-0011| SAMP-HP-0011
Pitot Tube Coefficient (Cp) 0.840 0.840 0.840
Orsat Identification | from ACS N/A N/A N/A
Nozzle Number| from ACS A-1 A-1 A-1
Nozzle Diameter (Dy) 0.247 0.247 0.247 in
Probe Number| from ACS | SAMP-HP-0011| SAMP-HP-0011| SAMP-HP-0011
Probe Length 60.00 60.00 60.00 in
(SS, Glass ....) Liner Material | from list glass glass glass
Sample Case / Oven Number| from ACS | SAMP-BH-0027| SAMP-BH-0027 | SAMP-BH-0027
Impinger Case Number| from ACS |sAMP-BC-0021| SAMP-BC-0003| SAMP-BC-0021

Testing Company Information

Company Name

Air Hygiene International, Inc. (Tulsa, Oklahoma)

Address

5634 S. 122nd East Ave., Suite F

City, State Country Zip| Tulsa, Oklahoma 74146

Project Manager| Thomas K. Graham

Phone Number| (918) 307-8865

Fax Number| (918) 307-9131

snc-07-benson.mn-comp#1-Outlet-HCI



METHOD 1 - SAMPLE AND VELOCITY TRAVERSES FOR CIRCULAR SOURCES

Plant Name|Fibrominn Biomass Power Plant Date|07/03/07
Sampling Location|Stack Outlet Project #{snc-07-benson.mn-comp#1
Operator|TG # of Ports Availablel2
Stack Type|Circular # of Ports Used|1
Stack Size|Large Port Inside Diameter|5.00
Circular Stack or Duct Diameter Liw —

Distance to Far Wall of Stack| (Lsw) 129.00 in Lo »
Distance to Near Wall of Stack| (L) 21.00 in mw
Diameter of Stack (D) 108.00 in —
Area of Stack (AS) 63.62 ft2
Distance from Port to Disturbances
Distance Upstream (A) 2358.00 in |
Diameters Upstream (Ap) 21.83 diameters
Distance Downstream (B) 910.00 in
Diameters Downstream (Bp) 8.43 diameters v
Number of Traverse Points Required A :D
Diameters to Minimum Number of*
Flow Disturbance Traverse Points B
Down Up Particulate| Velocity ¢
Stream Stream Points Points
2.00-4.99 | 0.50-1.24 24 16
5.00-5.99 | 1.25-1.49 20 16
6.00-6.99 | 1.50-1.74 16 12
7.00-7.99| 1.75-1.99 12 12
>=8.00 | >=2.00 | 8or12® | 8or12?
Upstream Spec 12 12 Number of Traverse Points Used
Downstream Spec 12 12 1 Ports by 1 Across
Traverse Pts Required 12 12 1 Pts Used 1 Required
! Check Minimum Number of Points for the Upstream | Particulate Traverse
and Downstream conditions, then use the largest.
2 g for Circular Stacks 12 to 24 inches Traverse Point Locations
12 for Circular Stacks over 24 inches Fraction | Distance | Distance
Location of Traverse Points in Circular Stacks Traverse of from Including
Traverse (Fraction of Stack Dimension from Inside Wall to Traverse Point) Point Stack Inside Reference
Point Number of Traverse Points Across the Stack Number | Diameter wall Length
Number 2 4 6 8 10 12 14 16 18 in in
1 146 | 067 [ 044 | 032 | 026 | 021 [ 018 [ 016 [ .014
2 854 | 250 [ 146 | 105 | 082 | 067 [ 057 [ 049 [ .044 1 0.50 64 4/8 714/8
3 750 | 206 | 194 | 146 | 118 [ .099 | .085 | .075 2
4 933 | 704 | 323 | 226 | 177 [ 146 | 125 | .109 3
5 854 | 677 | 342 | 250 [ 201 [ 169 [ .146 4
6 956 | 806 | 658 | 356 [ 269 [ 220 [ .188 5
7 895 | 774 | 644 | 366 [ 283 [ 236 6
8 968 | B854 [ 750 [ 634 [ 375 [ 296 7
9 918 | 823 [ 731 [ 625 [ 382
10 974 | 882 [ 799 [ 717 [ 618 8
11 933 [ 854 [ 780 [ .704 9
12 979 [ 901 [ 831 [ .764 10
11
12

snc-07-benson.mn-comp#1-Outlet-HCI




| METHOD 2 - DETERMINATION OF STACK GAS VELOCITY AND VOLUMETRIC FLOW RATE

Plant Name|Fibrominn Biomass Power Plant Date|06/30/07
Sampling Location [Stack Outlet Project #[snc-07-benson.mn-comp#1
Operator|TG # of Ports Used|1
Stack Type|Circular Pitot Identification |samp-hp-0006
Pitot Leak Check | PreTest | | PostTest || Pitot Coefficient (C;)[0.84
Stack Dimensions Velocity Traverse Data
Diameter or Length of Stack (D) 108.00 in Run Number OUT-HCI-V1
Width of Stack (W) in Run Time| 12:00 |[Start 12:10 [End
Area of Stack (As) 63.62 ft2 Traverse | Velocity Null Stack Local
Point Head Angle Temp Velocity
Pressures (Ap) (No) (ts) (Vsqy)
Barometric Pressure (Py) 29.92 in Hg in H20 deg oF ft/sec
Static Pressure| (Psatic) -0.23 in H20 A-1 1.00 0 291 69.6
Absolute Stack Pressure Ps) 29.90 in Hg A-2 1.30 -10 291 79.3
A-3 1.30 0 290 79.3
Stack Gas Composition A-4 1.10 -5 290 72.9
Composition Data:| | Actual Composition A-5 1.30 0 290 79.3
Carbon Dioxide Concentration| (%CO,) 14.4 % A-6 0.14 0 290 26.0
Oxygen Concentration| (%0,) 4.8 % B-1 1.30 0 293 79.4
Carbon Monoxide Concentration| (%CO) 0.0 % B-2 1.00 0 293 69.7
Nitrogen Concentration (%N,) 80.8 % B-3 1.20 0 293 76.3
Stack Moisture Content (Buws) 30.000 % B-4 1.30 0 292 79.4
Stack Dry Molecular Weight (Mg) 30.50 Ib/Ib-mole B-5 1.30 -10 291 79.3
Stack Wet Molecular Weight (My) 26.75 Ib/lb-mole B-6 1.40 -15 290 82.3
Results
Avg Stack Gas Velocity (vs) 72.7 ft/sec
Avg Stack Dry Std Flow Rate (Qsa) 8,192,279| dscf/hr
Avg Stack Dry Std Flow Rate (Qsa) 136,538 | dscf/min
Avg Stack Wet Flow Rate (Qaw) 277,654 | acf/min
Avg Stack Wet Std Flow Rate (Qsw) 11,703,256| ascf/hr
Stack Cross Section Schematic
1.14 3 291
Average
1.05 = Square roots of Ap

snc-07-benson.mn-comp#1-Outlet-HCI




METHOD 3a - DETERMINATION OF DRY MOLECULAR WEIGHT BY ANALYZER

Plant Name|Fibrominn Biomass Power Plant Date|07/03/07
Sampling Location|Stack Outlet Project #|snc-07-benson.mn-comp#1
Operator|TG # of Ports Used |1
Fuel Type|Biomass Minimum Fuel Factor 1.000 Maximum Fuel Factor 1.120
Orsat Leak Check | PreTest | PostTest Orsat Identification|N/A
Gas Analysis Data
Run Number OUT-HCI-1 Run Start Time| 17:58 Run Stop Time| 18:58
Samplg C.arb.on Oxygen Carbqn C.arb.on Oxygen Carbqn Nitrogen Dry Molepular
Angly5|s Dioxide Conc. Monoxide | Dioxide Conc. Monoxide Conc. Molepular ngght
Time Conc. Conc. Conc. Conc. Weight [ Deviation
(%C0O2) (%02) | (ppmCO) | (%CO,) (%0,) (%CO) (%N,) (Mq) (AMg)
hh:mm percent percent ppm percent percent percent percent | Ib/Ib-mole | Ib/Ib-mole
1:00 14.5 5.3 229.3 14.5 5.3 0.0 80.2 30.53 0.00
Results Averages 145 5.3 0.0 80.2 30.53
Average Calculated Fuel Factor|  (Fo)ayg 1.073 Molecular Wt Deviation < 0.3?
Average Excess Air| (%EA)aq 33.7 percent Fuel Factor in Handbook Range?
Gas Analysis Data
Run Number OUT-HCI-2 Run Start Time| 19:40 Run Stop Time| 20:40
Samplg C.arb.on Oxygen Carbqn C.arb.on Oxygen Carbqn Nitrogen Dry MoIeF:uIar
AnegS|s Dioxide Conc. Monoxide | Dioxide Conc. Monoxide Conc. MoIeF:uIar ngght
Time Conc. Conc. Conc. Conc. Weight [ Deviation
(%CO2) (%02) | (ppmCO) | (%CO,) (%0,) (%CO) (%N,) (Mq) (AMg)
hh:mm percent percent ppm percent percent percent percent | Ib/Ib-mole | Ib/Ib-mole
1:00 14.9 4.9 260.1 14.9 4.9 0.0 80.2 30.57 0.00
Results Averages 14.9 4.9 0.0 80.2 30.57
Average Calculated Fuel Factor|  (Fo)ayg 1.075 Molecular Wt Deviation < 0.3?
Average Excess Air| (%EA)aq 29.9 percent Fuel Factor in Handbook Range?
Gas Analysis Data
Run Number OUT-HCI-3 Run Start Time| 21:39 Run Stop Time| 22:39
Samplg C.arb.on Oxygen Carbqn C.arb.on Oxygen Carbqn Nitrogen Dry Molepular
AnegS|s Dioxide Conc. Monoxide | Dioxide Conc. Monoxide Conc. Molepular ngght
Time Conc. Conc. Conc. Conc. Weight [ Deviation
(%CO2) (%02) | (ppmCO) | (%CO,) (%0,) (%CO) (%N,) (Mq) (AMg)
hh:mm percent percent ppm percent percent percent percent | Ib/Ib-mole | Ib/Ib-mole
1:00 14.3 5.5 165.1 14.3 5.5 0.0 80.2 30.50 0.00
Results Averages 14.3 5.5 0.0 80.2 30.50
Average Calculated Fuel Factor|  (Fo)ayg 1.078 Molecular Wt Deviation < 0.3?
Average Excess Air| (%EA)aq 35.0 percent Fuel Factor in Handbook Range?
Fuel Factor Fo
Fuel Type Minimum | Maximum
Coal, Anthracite 1.016 1.130
Coal, Lignite 1.016 1.130
Coal, Bituminous 1.083 1.230
Oil, Distillate 1.260 1.413
Oil, Residual 1.210 1.370
Gas, Natural 1.600 1.836
Gas, Propane 1.434 1.586
Gas, Butane 1.405 1.553
Biomass 1.000 1.120
Wood Bark 1.003 1.130
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METHOD 4 - DETERMINATION OF MOISTURE CONTENT IN STACK GASES

Plant Name|Fibrominn Biomass Power Plant Date|07/03/07
Sampling Location|Stack Outlet Project #{snc-07-benson.mn-comp#1
Operator|TG # of Ports Used|1
Stack Type|Circular Meter Box Number[SAMP-CP-0016
Train Leak Check | PreTest | | PostTest | Meter Cal Factor (Y)[1.002

Moisture Content Data

Run Number OUT-HCI-1 Run Start Time| 17:58 Run Stop Time| 18:58
Total Meter Volume (Vi) 53.280 dcf Barometric Press. (Py) 29.43 in Hg
Avg Stack Temp|  (ts)ayg 297 oF Stack Static Press.| (Psaic) -0.23 in H20
Avg Meter Temp|  (t)aq 79 oF Avg Orifice Press| (AH),q 2.88 in H20
Impinaer 1| Impinger 2| Impinger 3|Impinger 4| Impinger 5 Imping-er 6| Impinger 7| Impinger 8
9 9 9 9 9 9 9 9
Contents H2S04 H2S04 Sil Gel

Final Valug (Vy),(Wy) 935.20 889.80 750.50 647.60 908.70
Initial Value| (Vy),(W)) 695.60 776.20 748.60 641.40 890.10

Net Value| (V,),(W,) 239.6 113.6 1.9 6.2 18.6
Results
Total Weight Wy 379.90 g Water Vol Weighed| (Visgsia) 17.912 scf
Std Meter Volume| (Vi) 51.771 dscf Sat. Moisture Content] (Byseup) 100.0 %
Calc Moisture Content] (Byscalc) 25.7 % Final Moisture Conten{ (B,s) 25.7 %

Moisture Content Data

Run Number OUT-HCI-2 Run Start Time|  19:40 Run Stop Time|  20:40
Total Meter Volume V) 51.680 dcf Barometric Press. (Py) 29.44 in Hg
Avg Stack Temp|  (ts)avg 293 oF Stack Static Press.|  (Pgaic) -0.23 in H20
Avg Meter Temp|  (tn)avg 81 oF Avg Orifice Press| (AH)ayq 2.63 in H20
Impinaer 1| Impinger 2| Impinger 3|Impinger 4 Impinger 5| Impinger 6| Impinger 7| Impinger 8
9 9 9 9 9 9 9 9
Contents H2S04 H2S04 Sil Gel

Final Valug (Vy),(Wy) 967.50 821.70 741.40 643.40 901.70
Initial Value| (Vy),(W;) 701.70 753.70 720.30 639.60 887.50

Net Value| (V,),(W,) 265.8 68.0 21.1 3.8 14.2
Results
Total Weight Wy 372.90 g Water Vol Weighed| (Vusgsta) 17.582 scf
Std Meter Volume|  (Vinsta) 50.102 dscf Sat. Moisture Content| (Bus(svp) 100.0 %
Calc Moisture Content]  (Bys) 26.0 % Final Moisture Contenf{ (B,s) 26.0 %

Moisture Content Data

Run Number OUT-HCI-3 Run Start Time] 21:39 Run Stop Time|  22:39
Total Meter Volume V) 56.100 dcf Barometric Press. (Py) 29.46 in Hg
Avg Stack Temp|  (ts)avg 299 oF Stack Static Press.|  (Pgaic) -0.23 in H20
Avg Meter Temp|  (tn)avg 80 oF Avg Orifice Press| (AH)ayq 2.87 in H20
Impinaer 1| Impinger 2| Impinger 3|Impinger 4 Impinger 5| Impinger 6| Impinger 7| Impinger 8
9 9 9 9 9 9 9 9
Contents H2S04 H2S04 Sil Gel

Final Valug (Vy),(Wy) 936.30 870.50 772.00 647.20 923.50
Initial Value| (Vy),(W;) 689.40 776.50 750.20 640.90 908.70

Net Value| (V,),(W,) 246.9 94.0 21.8 6.3 14.8
Results
Total Weight Wy 383.80 g Water Vol Weighed| (Vusgesta) 18.096 scf
Std Meter Volume|  (Vinsta) 54,522 dscf Sat. Moisture Content| (Bus(svp) 100.0 %
Calc Moisture Content]  (Bys) 24.9 % Final Moisture Contenf{  (B,s) 24.9 %
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METHOD 26A (HYDROGEN CHLORIDE) ISOKINETIC SAMPLING DATA

Plant Name|Fibrominn Biomass Power Plant Date|7/3/2007 Ideal Nozzle Diameter and IsoKinetic Factor Setup
Sampling Location |Stack Outlet Project #[snc-07-benson.mn-comp#1 Pitot Tube Coefficient (Cp) 0.84
Operator|TG Run #{OUT-HCI-1 Avg Stack Temp (ts) 297 oF
# of Points Across|1 # of Ports Used|1 Avg Gas Meter Temp (tm) 79
DH @ 0.75 SCFM[  (AH@) 1.83 in H20
Leak Checks Sampling Equipment Avg Pitot Tube Diff. Pressure|  (Apay) 1.26 in H20
Train Pre 0 ft3/min @ 15 in Hg Meter # SAMP-CP-0016 Stack Moisture Content (Bys) 25.70 %
OK? Post 0 ft3/min @ 15 JinHg Meterbox Cal. Factor[ (v) | 1.002 | Stack Dry Molecular Weight (Mq) 30.53 Ib/lb-mole
Pitot Pre 3/4 in. H,O for 15 sec Nozzle # A-1 Estimated Orifice Flow Rate (Qm) 0.750 acfm
OK? Post 3/4 in. H,O for 15 sec Average Nozzle Diameter| (D,) [|0.2473 in DP to DH Isokinetic Factor (K) 1.80
Orsat |OK? Rec. Nozzle Diameter| (D,) | 0.2358 in
Probe # / Length [save-+po011 /60 in Pressures
Nozzle Measurements Liner Material glass Barometric Pressure (Py) 29.43 in Hg
Pre| 0.247 0.247 0.248 PASS Sample Case / Oven # SAMP-BH-0027 Stack Static Pressure|  (Pgaic) -0.23 in H20
Post]  0.247 0.247 0.248 PASS Impinger Case # SAMP-BC-0021 Absolute Stack Pressure| (Ps) 29.41 in Hg
Absolute Meter Pressure (Pr) 29.56 in Hg
Run Time Weights| Imp 1 Imp 2 Imp 3 Imp 4 Imp 5 Imp6 [ Imp7 Imp 8
Start]  17:58 | End] 18:58 Pre| 695.60] 776.20] 748.60] 641.40] 890.10 Wash H,0]  50.0 [ml Filter #
Post| 935.20f 889.80f 750.50| 647.60] 908.70 Volume MeCl ml M-1922
Dry Gas Desired| Actual Impinger Meter | Meter Square Local |Cumulative| Cumulative Est-Run
Traverse | Sampling Timer Meter | Velocity | Orifice | Orifice | Stack | Probe | Filter Exit Aux Inlet Outlet [ Pump Root Stack Meter Percent Meter
Point # Time Time Reading Head AH AH Temp | Temp | Temp Temp Temp [ Temp | Temp |Vacuum AP Velocity Volume IsoKinetic Volume
(©) (Vm) (Ap) (AHd) (AHa) (ts) (tmi) (tmo) (ADM) (Vs)l (Vm)sld (I) (Vm)sld
min hh:mm:ss ft3 in H20 | in H20 | in H20 oF oF oF oF oF oF oF inHg [ (in H20)1/2 ft/sec scf % scf
A-3 0.0 0:00:00 | 259.650 | 1.700 | 3.056 | 3.100 299 266 264 67 76 76 5.0 1.30 91.02 4.266 92.2 51.190
A-3 5.0 0:05:00 | 264.010 | 1.600 | 2.877 | 2.900 300 269 264 62 76 76 4.0 1.26 88.36 8.979 99.0 53.876
A-3 10.0 0:10:00 | 268.830 | 1.700 | 3.056 | 3.100 301 269 265 65 76 76 4.0 1.30 91.14 13.363 97.6 53.450
A-3 15.0 0:15:00 | 273.310 | 1.600 | 2.877 | 2.900 300 268 266 65 77 77 4.0 1.26 88.36 17.696 97.4 53.089
A-3 20.0 0:20:00 | 277.750 | 1.500 | 2.697 | 2.700 298 268 260 58 78 78 3.0 1.22 85.44 21.981 97.6 52.755
A-3 25.0 0:25:00 | 282.150 | 1.600 | 2.877 | 2.900 299 267 266 54 79 79 4.0 1.26 88.30 26.211 97.1 52.423
A-3 30.0 0:30:00 | 286.500 | 1.600 | 2.877 | 2.900 299 268 270 61 80 80 4.0 1.26 88.30 30.414 96.6 52.139
A-3 35.0 0:35:00 | 290.830 | 1.700 | 3.056 | 3.100 298 268 263 66 81 81 4.0 1.30 90.96 34.583 95.8 51.874
A-3 40.0 0:40:00 | 295.130 | 1.500 | 2.697 | 2.700 295 268 264 58 82 82 4.0 1.22 85.27 38.807 95.9 51.742
A-3 45.0 0:45:00 | 299.500 | 1.600 | 2.877 | 2.900 294 268 268 57 82 82 5.0 1.26 88.01 43.139 96.0 51.767
A-3 50.0 0:50:00 | 303.980 | 1.500 | 2.697 | 2.700 292 268 265 63 83 83 5.0 1.22 85.10 47.452 96.2 51.766
A-3 55.0 0:55:00 | 308.450 | 1.500 | 2.697 | 2.700 292 267 264 64 83 83 5.0 1.22 85.10 51.775 96.4 51.775
Last Pt 60.0 1:00:00 | 312.930
Final Val 60.0 1:00:00 | 312.930 Max Vac| 5.0 Final Values 51.775 96.4
Averagle Values 1.59 2.88 297 268 265 62 79 79 1.26 87.95
79
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METHOD 26A (HYDROGEN CHLORIDE) ISOKINETIC SAMPLING DATA

Plant Name|Fibrominn Biomass Power Plant Date|7/3/2007 Ideal Nozzle Diameter and IsoKinetic Factor Setup
Sampling Location |Stack Outlet Project #[snc-07-benson.mn-comp#1 Pitot Tube Coefficient (Cp) 0.84
Operator|TG Run #{OUT-HCI-2 Avg Stack Temp (ts) 293 oF
# of Points Across|1 # of Ports Used|1 Avg Gas Meter Temp (tm) 81
DH @ 0.75 SCFM[  (AH@) 1.83 in H20
Leak Checks Sampling Equipment Avg Pitot Tube Diff. Pressure|  (Apay) 1.21 in H20
Train Pre 0 ft3/min @ 15 in Hg Meter # SAMP-CP-0016 Stack Moisture Content (Bys) 25.98 %
OK? Post 0 ft3/min @ 15 [inHg Meterbox Cal. Factor[ (v) | 1.002 | Stack Dry Molecular Weight| (M) 30.53 Ib/lb-mole
Pitot Pre 3/4 in. H,O for 15 sec Nozzle # A-1 Estimated Orifice Flow Rate (Qm) 0.888 acfm
OK? Post 3/4 in. H,O for 15 sec Average Nozzle Diameter| (D,) [|0.2473 in DP to DH Isokinetic Factor (K) 1.80
Orsat |OK? Rec. Nozzle Diameter| (D,) [ 0.2590 in
Probe # / Length| save-rpo011 /60 in Pressures
Nozzle Measurements Liner Material glass Barometric Pressure (Py) 29.44 in Hg
Pre| 0.247 0.247 0.248 PASS Sample Case / Oven # SAMP-BH-0027 Stack Static Pressure|  (Pgaic) -0.23 in H20
Post]  0.247 0.247 0.248 PASS Impinger Case # SAMP-BC-0003 Absolute Stack Pressure| (Ps) 29.42 in Hg
Absolute Meter Pressure (Pr) 29.57 in Hg
Run Time Weights| Imp 1 Imp 2 Imp 3 Imp 4 Imp 5 Imp6 [ Imp7 Imp 8
Start]  19:40 | End]  20:40 Pre| 701.70[ 753.70] 720.30] 639.60] 887.50 Wash H,0]  50.0 [ml Filter #
Post| 967.50| 821.70f 741.40| 643.40] 901.70 Volume MeCl ml M-1922
Dry Gas Desired| Actual Impinger Meter | Meter Square Local |Cumulative| Cumulative Est-Run
Traverse | Sampling Timer Meter | Velocity | Orifice | Orifice | Stack | Probe | Filter Exit Aux Inlet Outlet [ Pump Root Stack Meter Percent Meter
Point # Time Time Reading Head AH AH Temp | Temp | Temp Temp Temp [ Temp | Temp |Vacuum AP Velocity Volume IsoKinetic Volume
(©) (Vm) (Ap) (AHd) (AHa) (ts) (tmi) (tmo) (ADM) (Vs)l (Vm)sld (I) (Vm)sld
min hh:mm:ss ft3 in H20 | in H20 | in H20 oF oF oF oF oF oF oF inHg [ (in H20)1/2 ft/sec scf % scf
A-3 0.0 0:00:00 | 313.260 | 1.400 | 2.521 | 2.500 292 269 264 59 78 78 4.0 1.18 82.25 4.148 98.6 49.773
A-3 5.0 0:05:00 | 317.520 | 1.500 | 2.702 | 2.700 292 269 263 56 78 78 4.0 1.22 85.14 8.327 97.3 49.960
A-3 10.0 0:10:00 | 321.810 | 1.500 | 2.702 | 2.700 293 268 265 58 78 78 4.0 1.22 85.20 12.467 96.6 49.867
A-3 15.0 0:15:00 | 326.060 | 1.500 | 2.702 | 2.700 292 268 264 60 79 79 4.0 1.22 85.14 16.716 96.9 50.147
A-3 20.0 0:20:00 | 330.430 | 1.400 | 2.521 | 2.500 293 268 265 55 79 79 4.0 1.18 82.31 20.846 97.1 50.031
A-3 25.0 0:25:00 | 334.680 | 1.600 | 2.882 | 2.900 293 268 264 53 80 80 4.0 1.26 87.99 24.915 96.1 49.829
A-3 30.0 0:30:00 | 338.870 | 1.500 | 2.702 | 2.700 293 268 263 52 81 81 4.0 1.22 85.20 28.915 95.5 49.569
A-3 35.0 0:35:00 | 343.000 | 1.400 | 2.521 | 2.500 293 269 263 52 82 82 4.0 1.18 82.31 32.955 95.6 49.433
A-3 40.0 0:40:00 | 347.180 | 1.400 | 2.521 | 2.500 292 268 264 56 82 82 4.0 1.18 82.25 36.985 95.6 49.314
A-3 45.0 0:45:00 | 351.350 | 1.400 | 2.521 | 2.500 292 268 265 58 83 83 4.0 1.18 82.25 41.172 96.0 49.406
A-3 50.0 0:50:00 | 355.690 | 1.500 | 2.702 | 2.700 292 268 263 61 83 83 4.0 1.22 85.14 45.679 96.7 49.832
A-3 55.0 0:55:00 | 360.360 | 1.500 | 2.702 | 2.700 296 269 264 57 83 83 5.0 1.22 85.37 50.100 97.2 50.100
Last Pt 60.0 1:00:00 | 364.940
Final Val 60.0 1:00:00 | 364.940 Max Vac| 5.0 Final Values 50.100 97.2
Averagle Values 1.47 2.63 293 268 264 56 81 81 1.21 84.21
81
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METHOD 26A (HYDROGEN CHLORIDE) ISOKINETIC SAMPLING DATA

Plant Name|Fibrominn Biomass Power Plant Date|7/3/2007 Ideal Nozzle Diameter and IsoKinetic Factor Setup
Sampling Location |Stack Outlet Project #[snc-07-benson.mn-comp#1 Pitot Tube Coefficient (Cp) 0.84
Operator|TG Run #{OUT-HCI-3 Avg Stack Temp (ts) 299 oF
# of Points Across|1 # of Ports Used|1 Avg Gas Meter Temp (tm) 80
DH @ 0.75 SCFM[  (AH@) 1.83 in H20
Leak Checks Sampling Equipment Avg Pitot Tube Diff. Pressure|  (Apay) 1.26 in H20
Train Pre 0 ft3/min @ 15 in Hg Meter # SAMP-CP-0016 Stack Moisture Content (Bys) 24.92 %
OK? Post 0 ft3/min @ 15 [inHg Meterbox Cal. Factor[ (v) | 1.002 | Stack Dry Molecular Weight| (M) 30.57 Ib/lb-mole
Pitot Pre 3/4 in. H,O for 15 sec Nozzle # A-1 Estimated Orifice Flow Rate (Qm) 0.861 acfm
OK? Post 3/4 in. H,O for 15 sec Average Nozzle Diameter| (D,) [|0.2473 in DP to DH Isokinetic Factor (K) 1.83
Orsat |OK? Rec. Nozzle Diameter| (D,) | 0.2520 in
Probe # / Length| save-rpo011 /60 in Pressures
Nozzle Measurements Liner Material glass Barometric Pressure (Py) 29.46 in Hg
Pre| 0.247 0.247 0.248 PASS Sample Case / Oven # SAMP-BH-0027 Stack Static Pressure|  (Pgaic) -0.23 in H20
Post]  0.247 0.247 0.248 PASS Impinger Case # SAMP-BC-0021 Absolute Stack Pressure| (Ps) 29.44 in Hg
Absolute Meter Pressure (Pr) 29.59 in Hg
Run Time Weights| Imp 1 Imp 2 Imp 3 Imp 4 Imp 5 Imp6 [ Imp7 Imp 8
Start] 21:39 | End]  22:39 Pre| 689.40[ 776.50] 750.20] 640.90] 908.70 Wash H,0]  50.0 [ml Filter #
Post| 936.30[ 870.50f 772.00] 647.20] 923.50 Volume MeCl ml M-1922
Dry Gas Desired| Actual Impinger Meter | Meter Square Local |Cumulative| Cumulative Est-Run
Traverse | Sampling Timer Meter | Velocity | Orifice | Orifice | Stack | Probe | Filter Exit Aux Inlet Outlet [ Pump Root Stack Meter Percent Meter
Point # Time Time Reading Head AH AH Temp | Temp | Temp Temp Temp [ Temp | Temp |Vacuum AP Velocity Volume IsoKinetic Volume
(©) (Vm) (Ap) (AHd) (AHa) (ts) (tmi) (tmo) (ADM) (Vs)l (Vm)sld (I) (Vm)sld
min hh:mm:ss ft3 in H20 | in H20 | in H20 oF oF oF oF oF oF oF inHg [ (in H20)1/2 ft/sec scf % scf
A-3 0.0 0:00:00 | 365.350 | 1.600 | 2.922 | 2.900 299 267 264 67 76 76 4.0 1.26 88.04 4.464 98.6 53.566
A-3 5.0 0:05:00 | 369.910 | 1.500 | 2.739 | 2.700 300 269 265 60 76 76 4.0 1.22 85.30 9.082 102.1 54.492
A-3 10.0 0:10:00 | 374.630 | 1.600 | 2.922 | 2.900 300 268 265 61 77 77 4.0 1.26 88.10 13.674 101.9 54.697
A-3 15.0 0:15:00 | 379.330 | 1.600 | 2.922 | 2.900 298 268 266 63 78 78 4.0 1.26 87.98 18.238 101.6 54.715
A-3 20.0 0:20:00 | 384.010 | 1.600 | 2.922 | 2.900 299 268 265 64 79 79 4.0 1.26 88.04 22.785 101.4 54.683
A-3 25.0 0:25:00 | 388.680 | 1.600 | 2.922 | 2.900 299 268 264 66 80 80 4.0 1.26 88.04 27.322 101.2 54.644
A-3 30.0 0:30:00 | 393.350 | 1.500 | 2.739 | 2.700 300 268 264 58 81 81 4.0 1.22 85.30 30.860 98.8 52.903
A-3 35.0 0:35:00 | 397.000 | 1.700 | 3.105 | 3.100 299 268 263 57 81 81 5.0 1.30 90.75 36.459 102.1 54.689
A-3 40.0 0:40:00 | 402.770 | 1.700 | 3.105 | 3.100 299 268 264 56 82 82 5.0 1.30 90.75 41.069 101.7 54.759
A-3 45.0 0:45:00 | 407.530 | 1.600 | 2.922 | 2.900 300 269 265 58 82 82 5.0 1.26 88.10 45.648 101.7 54.778
A-3 50.0 0:50:00 | 412.260 | 1.500 | 2.739 | 2.700 299 268 265 57 83 83 5.0 1.22 85.25 50.101 101.7 54.655
A-3 55.0 0:55:00 | 416.870 | 1.500 | 2.739 | 2.700 299 269 265 58 83 83 5.0 1.22 85.25 54.524 101.6 54.524
Last Pt 60.0 1:00:00 | 421.450
Final Val 60.0 1:00:00 | 421.450 Max Vac| 5.0 Final Values 54.524 101.6
Averagle Values 1.583 2.867 299 268 265 60 80 80 1.26 87.58
80
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METHOD 26A (HYDROGEN CHLORIDE) - SAMPLE RECOVERY AND INTEGRITY DATA SHEET

Plant Name|Fibrominn Biomass Power Plant Date|07/03/07
Sampling Location |Stack Outlet Project #|snc-07-benson.mn-comp#1
Operator|TG Acetone Lot Number
Run History Data
Run Number| OUT-HCI-1 OUT-HCI-2 OUT-HCI-3
Run Start Time 17:58 19:40 21:39 (hh:mm)
Run Stop Time 18:58 20:40 22:39 (hh:mm)
Train Prepared By| KV/SK KV/SK KV/SK
Train Recovered By| KV/SK KV/SK KV/SK
Recovery Date| 7/3/2007 7/3/2007 7/3/2007 | (mm/ddlyy)
Relinquished By| KV/SK KV/SK KV/SK
Received By TG TG TG
Relinquished Date| 7/3/2007 7/3/2007 7/3/2007 | (mm/ddlyy)
Relinquished Time 18:58 20:40 22:39 (hh:mm)
Equipment Identification Numbers
Filter| M-1922 M-1922 M-1922
Acetone Wash ok ok ok
Silica Gel ok ok ok

Impinger Case

SAMP-BC-0021

SAMP-BC-0003

SAMP-BC-0021

[Sample Blank Taken YES]

Sample Box|SAMP-BH-0027| SAMP-BH-0027| SAMP-BH-0027|
Oven ok ok ok
Moisture Content Data
Impingers 1, 2, 3 and 4 - Liquid Volume
Final Volume (Vy) 3228.9 3179.7 3231.8 ml
Initial Volume Vi) 2867.0 2820.4 2862.2 ml
Net Volume (V) 362.0 359.3 369.7 ml
Comments
Impinger 5 - Silica Gel Weight
Final Weight (Wy) 908.7 901.7 923.5 g
Initial Weight (wW;) 890.1 887.5 908.7 g
Net Weight (W) 18.6 14.2 14.8 g
Comments
Total Water Collected
Total Volume| (Vo | 3806 | 3736 [ 3845 [ ml
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Air Hygiene International, Inc.
5634 S. 122nd East Ave, Suite F
Tulsa, Oklahoma 74146

(888) 461-8778

HCl ANALYSIS www.airhygiene.com
PARAMETER UNITS RON

1 2 3 BLANK
Sample Number IN-HCI-1 IN-HCI-2 IN-HCI-3 Blank
Lab Log Number 070307-IN-HCI1 070307-IN-HCI2 070307-IN-HCI3  [o070307-In-Hcia}
Concentration of Sample (S, or B,) | (mg CI'/L) 110 100 115 0.521
Sample Volume (Vyq) (ml) 455 430 390 N/A
DGM Volume (V) gsc (dscf) 18.268 11.712 24.123 N/A
DGM Volume (V)gstdL (Lasta) 517.29 331.64 683.07 N/A
Sum of HCI lon (N) (mg/L) 112.544 102.264 117.684 N/A
Volume of HCI (V,) (L) 0.03146 0.02702 0.02820 N/A
HCI Concentration (Cyg) (ppmvd) 60.816 81.460 41.280 N/A

Equations & Constants:

Example Using Data from the 1st run

DGM Volume (Lgsia)

Vi) astar (Lasa ) = (Vi ) gser % 28.31685
(Vinastar (Lasta) = 18.268

dscf x 28.31685 L/ft® =

517.29 Lysq

(Vm)aset = Volume of gas sample
measured by the DGM, corrected to
standard conditions.

Sum of HCI lon (mg/L) - modified 40 CFR
N (mg /L) = KH(:I (Sx - Bx)

60, App A, Eg. 26-4

100 mg- 0.5 mg 1.028 pg HCl/pgemol 112.5444 mg
N (mg/L) = X =
L pg Cl/ugemol L
Total Sample Volume (ml)
S(ml) =2V, KHCI = Equation 26-4 conversion constant
S(ml)= 455 ml MW = molecular weight (ref. ASTM D 3588)
N xS
Volume of HCI (L) 1000 %22 4
Vo (L) =
MW x 1000
V, (L) =112.5444 m 455 ml L 22.4 L ideal gas -mol HCI
e % X x 9, g 9 - po3w6 L
L 1000 ml  g-mol substance 36.46094 ¢ 1000 mg

HCI Concentration (ppmvd)

CHCI (ppde ) =

m / dstdL
0.03146 L

V—axloe

10° parts _

Chal (ppmvd) =
517.29 Lygq

= 60.816 ppmvd
1 part

22.4 = liters of ideal gas per mol of substance at

0°C and 1 atm (ref. Civil Engineering Reference
Manual, 7th ed. - Michael R. Lindeburg)



METHOD 26A (HYDROGEN CHLORIDE) - RESULTS

Plant Name |Fibrominn Biomass Power Plant Date|07/03/07
Sampling Location |SDA Inlet Project #|snc-07-benson.mn-comp#1
Operator|TP Stack Type|Circular
Historical Data
Run Number IN-HCI-1 | IN-HCI-2 | IN-HCI-3 Average
Run Start Time 17:58 19:40 21:39 hh:mm
Run Stop Time 18:58 20:40 22:39 hh:mm
Meter Calibration Factor (Y) 1.007 1.007 1.007
Pitot Tube Coefficient (Cp) 0.840 0.840 0.840
Average Nozzle Diameter (Dna) 0.244 0.187 0.244 in
Stack Test Data
Initial Meter Volume Vi 49.646 69.964 82.719 ft3
Final Meter Volume (Vs 69.315 82.591 108.583 ft3
Total Meter Volume V) 19.669 12.627 25.864 19.387 ft3
Total Sampling Time (©) 60.0 60.0 60.0 60.0 min
Average Meter Temperature (tm)avg 104.5 104.2 102.0 103.5 oF
Average Stack Temperature (ts)avg 350.0 344.2 347.8 347.3 oF
Barometric Pressure (Py) 29.44 29.44 29.44 29.44 in Hg
Stack Static Pressure (Pstatic) -2.10 -2.10 -2.10 -2.10 in H20
Absolute Stack Pressure (Py) 29.29 29.29 29.29 29.29 in Hg
Average Orifice Pressure Drop|  (AH)a, 0.65 0.24 0.79 0.56 in H20
Absolute Meter Pressure P 29.56 29.56 29.56 29.56 in Hg
Avg Square Root Pitot Pressure| (Ap*?),,, 0.66 0.72 0.75 0.71 (in H20)1/2
Moisture Content Data
Impingers 1-3 Water Volume Gain V) 85.8 73.5 52.2 70.5 ml
Impinger 4 Silica Gel Weight Gain (W) 2.3 1.0 1.9 1.7 g
Total Water Volume Collected () 88.1 74.5 54.1 72.2 ml
Standard Water Vapor Volume (Vw)std 4.145 3.508 2.546 3.400 scf
Standard Meter Volume|  (Vim)sw 18.268 11.712 24.123 18.034 dscf
Calculated Stack Moisture| (Buscalc) 18.50 23.04 9.55 17.03 %
Saturated Stack Moisture| (Byssyp) 100.0 100.0 100.0 100.0 %
Reported Stack Moisture Content (Bws) 18.50 23.04 9.55 17.03 %
Gas Analysis Data
Carbon Dioxide Percentage| (%CO,) 16.6 16.1 15.6 16.1 %
Oxygen Percentage| (%0O,) 5.2 5.5 4.9 5.2 %
Carbon Monoxide Percentage| (%CO) 0.0 0.0 0.0 0.0 %
Nitrogen Percentage| (%N,) 78.1 78.4 79.5 78.7 %
Dry Gas Molecular Weight (My) 30.87 30.80 30.69 30.78 Ib/lb-mole
Wet Stack Gas Molecular Weight (M) 28.49 27.85 29.48 28.60 Ib/lb-mole
Calculated Fuel Factor (Fo) 0.942 0.954 1.024 0.973
Fuel F-Factor (Fo) 1890 1890 1890 1890 dscf/MMBtu
Percent Excess Air| (%EA) 33.9 36.1 30.3 33.4 %
Volumetric Flow Rate Data
Average Stack Gas Velocity (vs) 47.71 52.22 54.63 51.52 ft/sec
Stack Cross-Sectional Area (Ag) 90.76 90.76 90.76 90.76 ft2
Actual Stack Flow Rate (Qaw) 259,816 284,376 297,488 280,560 acfm
Wet Standard Stack Flow Rate (Qsw) 9,946 10,965 11,420 10,777 wkscfh
Dry Standard Stack Flow Rate (Qsa) 135,105 140,647 172,164 149,305 dscfm
Percent of Isokinetic Rate (0] 91.6 104.0 93.4 96.3 %
HCI Rate Data
Stack HCI Concentration| (cuc) | 60.816 | 81.460 | 41.280 [ 61.185 | ppm
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METHOD 26A (HYDROGEN CHLORIDE) SOURCE SAMPLING TITLE PAGE

Source Information
Plant Name|Fibrominn Biomass Power Plant
Sampling Location|SDA Inlet
Fuel or Source Type|Biomass
Fuel F-Factor] 1890 | 1890 | 1890 |
Test Information
Starting Test Date 07/03/07
Project # snc-07-benson.mn-comp#1
Operator TP
Standard Temperature 68 oF
Standard Pressure 29.92 in Hg
Minimum Required Sample Vol. | indust. spec. 35 scf
Run Duration|chk Subpart 60 minutes
Unit Number IN-HCI
Load| % or w/DB 100%
Base Run Number IN-HCI
Number of Ports Available 2
Number of Ports Used 1
Port Inside Diameter 5.00 in
Circular Stack |
Test Equipment Information
Run 1 2 3
Meter Box Number | from ACS | SAMP-CP-0002| SAMP-CP-0002| SAMP-CP-0002
Meter Calibration Factor ) 1.007 1.007 1.007
Orifice Meter Coefficient| (AH@) 1.667 1.667 1.667 in H,O
Pitot Identification| from ACS | SAMP-HP-0002| SAMP-HP-0002| SAMP-HP-0002
Pitot Tube Coefficient (Cp) 0.840 0.840 0.840
Orsat Identification | from ACS N/A N/A N/A
Nozzle Number| from ACS B-2 B-2 B-2
Nozzle Diameter (Dy) 0.244 0.187 0.244 in
Probe Number| from ACS | SAMP-HP-0002| SAMP-HP-0002| SAMP-HP-0002
Probe Length 96.00 96.00 96.00 in
(SS, Glass ....) Liner Material | from list glass glass glass
Sample Case / Oven Number| from ACS | SAMP-BH-0004| SAMP-BH-0004| SAMP-BH-0004
Impinger Case Number| from ACS |SAMP-BC-0015| SAMP-BC-0004| SAMP-BC-0015

Testing Company Information

Company Name

Air Hygiene International, Inc. (Tulsa, Oklahoma)

Address

5634 S. 122nd East Ave., Suite F

City, State Country Zip| Tulsa, Oklahoma 74146

Project Manager| Thomas K. Graham

Phone Number| (918) 307-8865

Fax Number| (918) 307-9131

snc-07-benson.mn-comp#1-Inlet-HCI



METHOD 1 - SAMPLE AND VELOCITY TRAVERSES FOR CIRCULAR SOURCES

Plant Name|Fibrominn Biomass Power Plant Date|07/03/07
Sampling Location/SDA Inlet Project #{snc-07-benson.mn-comp#1
Operator|TP # of Ports Available2
Stack Type|Circular # of Ports Used|1
Stack Size|Large Port Inside Diameter|5.00
Circular Stack or Duct Diameter Liw —

Distance to Far Wall of Stack| (Lsw) 136.00 in Lo »
Distance to Near Wall of Stack| (L) 7.00 in mw
Diameter of Stack (D) 129.00 in —
Area of Stack (AS) 90.76 ft2
Distance from Port to Disturbances
Distance Upstream (A) 350.00 in |
Diameters Upstream (Ap) 2.71 diameters
Distance Downstream (B) 1222.00 in
Diameters Downstream (Bp) 9.47 diameters v
Number of Traverse Points Required A :D
Diameters to Minimum Number of*
Flow Disturbance Traverse Points B
Down Up Particulate| Velocity ¢
Stream Stream Points Points
2.00-4.99 | 0.50-1.24 24 16
5.00-5.99 | 1.25-1.49 20 16
6.00-6.99 | 1.50-1.74 16 12
7.00-7.99| 1.75-1.99 12 12
>=8.00 | >=2.00 | 8or12® | 8or12?
Upstream Spec 12 12 Number of Traverse Points Used
Downstream Spec 12 12 1 Ports by 1 Across
Traverse Pts Required 12 12 1 Pts Used 1 Required
! Check Minimum Number of Points for the Upstream | Particulate Traverse
and Downstream conditions, then use the largest.
2 g for Circular Stacks 12 to 24 inches Traverse Point Locations
12 for Circular Stacks over 24 inches Fraction | Distance | Distance
Location of Traverse Points in Circular Stacks Traverse of from Including
Traverse (Fraction of Stack Dimension from Inside Wall to Traverse Point) Point Stack Inside Reference
Point Number of Traverse Points Across the Stack Number | Diameter wall Length
Number 2 4 6 8 10 12 14 16 18 in in
1 146 | 067 [ 044 | 032 | 026 | 021 [ 018 [ 016 [ .014
2 854 | 250 [ 146 | 105 | 082 | 067 [ 057 [ 049 [ .044 1 0.50 64 4/8 714/8
3 750 | 206 | 194 | 146 | 118 [ .099 | .085 | .075 2
4 933 | 704 | 323 | 226 | 177 [ 146 | 125 | .109 3
5 854 | 677 | 342 | 250 [ 201 [ 169 [ .146 4
6 956 | 806 | 658 | 356 [ 269 [ 220 [ .188 5
7 895 | 774 | 644 | 366 [ 283 [ 236 6
8 968 | B854 [ 750 [ 634 [ 375 [ 296 7
9 918 | 823 [ 731 [ 625 [ 382
10 974 | 882 [ 799 [ 717 [ 618 8
11 933 [ 854 [ 780 [ .704 9
12 979 [ 901 [ 831 [ .764 10
11
12
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| METHOD 2 - DETERMINATION OF STACK GAS VELOCITY AND VOLUMETRIC FLOW RATE

Plant Name|Fibrominn Biomass Power Plant

Date

06/30/07

Sampling Location [SDA Inlet

Project #

snc-07-benson.mn-comp#1

Operator|TP

# of Ports Used

1

Stack Type|Circular

Pitot Identification

samp-hp-0006

Pitot Leak Check | PreTest | | PostTest || Pitot Coefficient (C;)[0.84
Stack Dimensions Velocity Traverse Data
Diameter or Length of Stack (D) 129.00 in Run Number IN-HCI-V1
Width of Stack (W) in Run Time| 12:00 |[Start 12:10 [End
Area of Stack (As) 90.76 ft2 Traverse | Velocity Null Stack Local
Point Head Angle Temp Velocity
Pressures (Ap) (No) (ts) (Vsqy)
Barometric Pressure (Py) 29.92 in Hg in H20 deg oF ft/sec
Static Pressure| (Psatic) -2.10 in H20 A-1 2.10 -5 219 96.1
Absolute Stack Pressure (Ps) 29.77 in Hg A-2 2.10 5 219 96.1
A-3 1.70 5 192 84.7
Stack Gas Composition A-4 2.30 0 207 99.7
Composition Data:| | Actual Composition A-5 2.20 0 215 98.1
Carbon Dioxide Concentration| (%CO,) 14.4 % A-6 1.90 0 197 89.9
Oxygen Concentration| (%0,) 4.8 % B-1 2.30 -5 196 98.9
Carbon Monoxide Concentration| (%CO) 0.0 % B-2 2.40 5 202 101.4
Nitrogen Concentration (%N,) 80.8 % B-3 2.10 0 200 94.8
Stack Moisture Content (Buws) 30.000 % B-4 1.90 0 183 89.0
Stack Dry Molecular Weight (Mg) 30.50 Ib/Ib-mole B-5 2.10 10 198 94.6
Stack Wet Molecular Weight (My) 26.75 Ib/lb-mole B-6 2.20 -5 202 97.1
Results
Avg Stack Gas Velocity (vs) 95.0 ft/sec
Avg Stack Dry Std Flow Rate (Qsa) 17,231,378| dscf/hr
Avg Stack Dry Std Flow Rate (Qsa) 287,190 | dscf/imin
Avg Stack Wet Flow Rate (Qaw) 517,452 | acf/min
Avg Stack Wet Std Flow Rate (Qsw) 24,616,255| ascf/hr
Stack Cross Section Schematic
Average 2.11 3 203
1.45 = Square roots of Ap

snc-07-benson.mn-comp#1-Inlet-HCI




METHOD 3a - DETERMINATION OF DRY MOLECULAR WEIGHT BY ANALYZER

Plant Name|Fibrominn Biomass Power Plant Date|07/03/07
Sampling Location|SDA Inlet Project #|snc-07-benson.mn-comp#1
Operator |TP # of Ports Used |1
Fuel Type|Biomass Minimum Fuel Factor 1.000 Maximum Fuel Factor 1.120
Orsat Leak Check | PreTest | PostTest Orsat Identification|N/A
Gas Analysis Data
Run Number IN-HCI-1 Run Start Time| 17:58 Run Stop Time| 18:58
Samplg C.arb.on Oxygen Carbqn C.arb.on Oxygen Carbqn Nitrogen Dry Molepular
Angly5|s Dioxide Conc. Monoxide | Dioxide Conc. Monoxide Conc. Molepular ngght
Time Conc. Conc. Conc. Conc. Weight | Deviation
(%C0O2) (%02) | (ppmCO) | (%CO,) (%0,) (%CO) (%N,) (Mq) (AMg)
hh:mm percent percent ppm percent percent percent percent | Ib/Ib-mole | Ib/Ib-mole
1:00 16.6 5.2 229.3 16.6 5.2 0.0 78.1 30.87 0.00
Results Averages 16.6 5.2 0.0 78.1 30.87
Average Calculated Fuel Factor| (Fo)ayg 0.942 Molecular Wt Deviation < 0.3?
Average Excess Air| (%EA)aq 33.9 percent Fuel Factor in Handbook Range?
Gas Analysis Data
Run Number IN-HCI-2 Run Start Time| 19:40 Run Stop Time| 20:40
Samplg C.arb.on Oxygen Carbqn C.arb.on Oxygen Carbqn Nitrogen Dry Molepular
AnegS|s Dioxide Conc. Monoxide | Dioxide Conc. Monoxide Conc. Molepular ngght
Time Conc. Conc. Conc. Conc. Weight | Deviation
(%CO2) (%02) | (ppmCO) | (%CO,) (%0,) (%CO) (%N,) (Mq) (AMg)
hh:mm percent percent ppm percent percent percent percent | Ib/Ib-mole | Ib/Ib-mole
1:00 16.1 5.5 260.1 16.1 5.5 0.0 78.4 30.80 0.00
Results Averages 16.1 5.5 0.0 78.4 30.80
Average Calculated Fuel Factor|  (Fo)ayg 0.954 Molecular Wt Deviation < 0.3?
Average Excess Air| (%EA)aq 36.1 percent Fuel Factor in Handbook Range?
Gas Analysis Data
Run Number IN-HCI-3 Run Start Time| 21:39 Run Stop Time| 22:39
Samplg C.arb.on Oxygen Carbqn C.arb.on Oxygen Carbqn Nitrogen Dry Molepular
AnegS|s Dioxide Conc. Monoxide | Dioxide Conc. Monoxide Conc. Molepular ngght
Time Conc. Conc. Conc. Conc. Weight [ Deviation
(%CO2) (%02) | (ppmCO) | (%CO,) (%0,) (%CO) (%N,) (Mq) (AMg)
hh:mm percent percent ppm percent percent percent percent | Ib/Ib-mole | Ib/Ib-mole
1:00 15.6 4.9 260.1 15.6 4.9 0.0 79.5 30.69 0.00
Results Averages 15.6 4.9 0.0 79.5 30.69
Average Calculated Fuel Factor|  (Fo)ayg 1.024 Molecular Wt Deviation < 0.3?
Average Excess Air| (%EA)aq 30.3 percent Fuel Factor in Handbook Range?
Fuel Factor Fo
Fuel Type Minimum | Maximum
Coal, Anthracite 1.016 1.130
Coal, Lignite 1.016 1.130
Coal, Bituminous 1.083 1.230
Oil, Distillate 1.260 1.413
Oil, Residual 1.210 1.370
Gas, Natural 1.600 1.836
Gas, Propane 1.434 1.586
Gas, Butane 1.405 1.553
Biomass 1.000 1.120
Wood Bark 1.003 1.130
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METHOD 4 - DETERMINATION OF MOISTURE CONTENT IN STACK GASES

Plant Name|Fibrominn Biomass Power Plant Date|07/03/07
Sampling Location|SDA Inlet Project #{snc-07-benson.mn-comp#1
Operator|TP # of Ports Used|1
Stack Type|Circular Meter Box Number|SAMP-CP-0002
Train Leak Check | PreTest | | PostTest | Meter Cal Factor (Y)[1.007

Moisture Content Data

Run Number IN-HCI-1 Run Start Time| 17:58 Run Stop Time| 18:58
Total Meter Volume (Vi) 19.669 dcf Barometric Press. (Py) 29.44 in Hg
Avg Stack Temp|  (ts)ayg 350 oF Stack Static Press.| (Psaic) -2.10 in H20
Avg Meter Temp|  (ty)avq 104 oF Avg Orifice Press]  (AH),q 0.65 in H20
Impinaer 1| Impinger 2| Impinger 3|Impinger 4| Impinger 5 Imping-er 6| Impinger 7| Impinger 8
¢] ¢] ¢] ¢] ¢] ¢] ¢] ¢]
Contents H2S04 H2S04 Sil Gel

Final Valug (Vy),(Wy) 878.80 673.30 681.00 641.30 939.60
Initial Value| (Vy),(W)) 691.60 720.40 750.20 639.00 924.90

Net Value| (V,),(W,) 187.2 -47.1 -69.2 2.3 14.7
Results
Total Weight Wy 87.90 g Water Vol Weighed| (Visgsia) 4.144 scf
Std Meter Volume| (Vi) 18.260 dscf Sat. Moisture Content] (Bysup) 100.0 %
Calc Moisture Content] (Buscaic) 18.5 % Final Moisture Content  (B,) 18.5 %

Moisture Content Data

Run Number IN-HCI-2 Run Start Time|  19:40 Run Stop Time|  20:40
Total Meter Volume V) 12.627 dcf Barometric Press. (Py) 29.44 in Hg
Avg Stack Temp|  (ts)avg 344 oF Stack Static Press.|  (Pgaic) -2.10 in H20
Avg Meter Temp|  (tn)avg 104 oF Avg Orifice Press| (AH)ayq 0.24 in H20
Impinaer 1| Impinger 2| Impinger 3|Impinger 4 Impinger 5| Impinger 6| Impinger 7| Impinger 8
9 9 9 9 9 9 9 9
Contents H2S04 H2S04 Sil Gel

Final Valug (Vy),(Wy) 858.20 694.20 714.70 650.60 901.90
Initial Value| (Vy),(W;) 688.30 748.70 763.70 649.60 894.90

Net Value| (V,),(W,) 169.9 -54.5 -49.0 1.0 7.0
Results
Total Weight Wy 74.40 g Water Vol Weighed| (Vusgsta) 3.508 scf
Std Meter Volume|  (Vinsta) 11.716 dscf Sat. Moisture Content| (Bus(svp) 100.0 %
Calc Moisture Content]  (Bys) 23.0 % Final Moisture Contenf{ (B,s) 23.0 %

Moisture Content Data

Run Number IN-HCI-3 Run Start Time] 21:39 Run Stop Time|  22:39
Total Meter Volume V) 25.864 dcf Barometric Press. (Py) 29.44 in Hg
Avg Stack Temp|  (ts)avg 348 oF Stack Static Press.|  (Pgaic) -2.10 in H20
Avg Meter Temp|  (tn)avg 102 oF Avg Orifice Press| (AH)ayq 0.79 in H20
Impinaer 1| Impinger 2| Impinger 3|Impinger 4 Impinger 5| Impinger 6| Impinger 7| Impinger 8
9 9 9 9 9 9 9 9
Contents H2S04 H2S04 Sil Gel

Final Valug (Vy),(Wy) 824.90 698.50 663.90 639.50 951.40
Initial Value| (Vy),(W;) 697.70 732.10 720.20 637.60 936.60

Net Value| (V,),(W,) 127.2 -33.6 -56.3 1.9 14.8
Results
Total Weight Wy 54.00 g Water Vol Weighed| (Vusgesta) 2.546 scf
Std Meter Volume|  (Vinsta) 24.124 dscf Sat. Moisture Content| (Bus(svp) 100.0 %
Calc Moisture Content]  (Bys) 9.5 % Final Moisture Contenf{  (B,s) 9.5 %
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METHOD 26A (HYDROGEN CHLORIDE) ISOKINETIC SAMPLING DATA

Plant Name|Fibrominn Biomass Power Plant Date|7/3/2007 Ideal Nozzle Diameter and IsoKinetic Factor Setup
Sampling Location |SDA Inlet Project #[snc-07-benson.mn-comp#1 Pitot Tube Coefficient (Cp) 0.84
Operator|TP Run #|IN-HCI-1 Avg Stack Temp (ts) 352 oF
# of Points Across|1 # of Ports Used|1 Avg Gas Meter Temp (tm) 103
DH @ 0.75 SCFM[  (AH@) 1.67 in H20
Leak Checks Sampling Equipment Avg Pitot Tube Diff. Pressure|  (Apay) 1.45 in H20
Train Pre| 0.005 ft3/min @ 15 in Hg Meter # SAMP-CP-0002 Stack Moisture Content (Bys) 30.00 %
OK? Post 0 ft3/min @ 15 JinHg Meterbox Cal. Factor[ (v) | 1.007 | Stack Dry Molecular Weight (Mq) 30.87 Ib/lb-mole
Pitot Pre| 6.0/5.3 |in. H,O for 30 sec Nozzle # B-2 Estimated Orifice Flow Rate (Qm) 0.750 acfm
OK? Post| 7.1/5.2 [in. H,O for 30 sec Average Nozzle Diameter| (D,) [|0.2440 in DP to DH Isokinetic Factor (K) 1.36
Orsat |OK? Rec. Nozzle Diameter| (D,) |0.2332 in
Probe # / Length [save-+po002 [ 96 in Pressures
Nozzle Measurements Liner Material glass Barometric Pressure (Py) 29.44 in Hg
Pre| 0.244 0.244 0.244 PASS Sample Case / Oven # SAMP-BH-0004 Stack Static Pressure|  (Pgaic) -2.10 in H20
Post]  0.244 0.244 0.244 PASS Impinger Case # SAMP-BC-0015 Absolute Stack Pressure) (Ps) 29.29 in Hg
Absolute Meter Pressure (Pr) 29.56 in Hg
Run Time Weights| Imp 1 Imp 2 Imp 3 Imp 4 Imp 5 Imp6 [ Imp7 Imp 8
Start]  17:58 | End] 18:58 Pre| 691.60[ 720.40[ 750.20] 639.00] 924.90 Wash H,0]  50.0 [ml Filter #
Post| 878.80| 673.30f 681.00] 641.30] 939.60 Volume MeCl ml M-1945
Dry Gas Desired| Actual Impinger Meter | Meter Square Local |Cumulative| Cumulative Est-Run
Traverse | Sampling Timer Meter | Velocity | Orifice | Orifice | Stack | Probe | Filter Exit Aux Inlet Outlet [ Pump Root Stack Meter Percent Meter
Point # Time Time Reading Head AH AH Temp | Temp | Temp Temp Temp [ Temp | Temp |Vacuum AP Velocity Volume IsoKinetic Volume
(©) (Vm) (Ap) (AHd) (AHa) (ts) (tmi) (tmo) (ADM) (Vs)l (Vm)sld (I) (Vm)sld
min hh:mm:ss ft3 in H20 | in H20 | in H20 oF oF oF oF oF oF oF inHg [ (in H20)1/2 ft/sec scf % scf
A-3 0.0 0:00:00 | 49.646 0.730 | 0.995 | 0.990 352 223 225 53 223 103 103 25 0.85 62.17 3.082 114.3 36.990
A-3 5.0 0:05:00 | 52.955 0.720 | 0.981 | 0.980 355 225 226 52 226 104 104 25 0.85 61.86 5.812 108.6 34.870
A-3 10.0 0:10:00 | 55.890 0.700 | 0.954 | 0.950 354 228 231 48 224 104 104 3.0 0.84 60.95 8.452 105.9 33.809
A-3 15.0 0:15:00 | 58.730 0.650 | 0.886 | 0.890 353 228 233 49 228 105 105 4.0 0.81 58.70 10.837 103.3 32.512
A-3 20.0 0:20:00 61.300 0.650 | 0.886 | 0.890 353 226 229 50 223 105 105 8.0 0.81 58.70 13.227 101.6 31.745
A-3 25.0 0:25:00 63.875 0.410 | 0.559 | 0.560 352 230 225 51 223 106 106 12.0 0.64 46.59 15.152 100.8 30.304
A-3 30.0 0:30:00 65.955 0.400 | 0.545 | 0.550 351 238 236 52 225 106 105 13.0 0.63 45.99 16.584 98.3 28.429
A-3 35.0 0:35:00 67.500 0.540 | 0.736 | 0.740 348 245 229 60 224 105 105 16.0 0.73 53.34 17.395 95.3 26.093
A-3 40.0 0:40:00 68.375 0.430 | 0.586 | 0.590 346 245 230 64 225 104 104 21.0 0.66 47.54 17.836 93.5 23.782
A-3 45.0 0:45:00 68.850 0.290 | 0.395 | 0.400 345 243 236 68 225 104 104 21.5 0.54 39.02 17.978 92.8 21.573
A-3 50.0 0:50:00 69.002 0.120 | 0.164 | 0.160 346 228 235 68 223 104 104 21.5 0.35 25.11 18.217 91.9 19.873
A-3 55.0 0:55:00 69.260 0.030 | 0.041 | 0.040 345 226 231 68 223 104 104 0.17 12.55 18.268 91.6 18.268
Last Pt 60.0 1:00:00 | 69.315
Final Val 60.0 1:00:00 69.315 Max Vac| 21.5 Final Values 18.268 91.6
Averagle Values 0.47 0.65 350 232 231 57 224 105 104 0.66 47.71
104
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METHOD 26A (HYDROGEN CHLORIDE) ISOKINETIC SAMPLING DATA

Plant Name|Fibrominn Biomass Power Plant Date|7/3/2007 Ideal Nozzle Diameter and IsoKinetic Factor Setup
Sampling Location |SDA Inlet Project #[snc-07-benson.mn-comp#1 Pitot Tube Coefficient (Cp) 0.84
Operator|TP Run #|IN-HCI-2 Avg Stack Temp (ts) 350 oF
# of Points Across|1 # of Ports Used|1 Avg Gas Meter Temp (tm) 104
DH @ 0.75 SCFM|  (AH@) 1.67 in H20
Leak Checks Sampling Equipment Avg Pitot Tube Diff. Pressure|  (Apay) 0.66 in H20
Train Pre 0 ft3/min @ 15 in Hg Meter # SAMP-CP-0002 Stack Moisture Content (Bys) 30.00 %
OK? Post 0 ft3/min @ 15 [inHg Meterbox Cal. Factor[  (v) | 1.007 | Stack Dry Molecular Weight| (M) 30.87 Ib/lb-mole
Pitot Pre| 5.5/6.8 |in. H,O for 60 sec Nozzle # B-2 Estimated Orifice Flow Rate (Qm) 0.328 acfm
OK? Post| 6.1/5.1 [in. H,O for 60 sec Average Nozzle Diameter| (D,) |0.1867 in DP to DH Isokinetic Factor (K) 0.47
Orsat |OK? Rec. Nozzle Diameter| (D,) |0.1877 in
Probe # / Length| save-rp-o002  / 96 in Pressures
Nozzle Measurements Liner Material glass Barometric Pressure (Py) 29.44 in Hg
Pre[ 0.187 0.186 0.187 PASS Sample Case / Oven # SAMP-BH-0004 Stack Static Pressure|  (Pgaic) -2.10 in H20
Post 0.187 0.186 0.187 PASS Impinger Case # SAMP-BC-0004 Absolute Stack Pressure (Ps) 29.29 in Hg
Absolute Meter Pressure (Pr) 29.56 in Hg
Run Time Weights| Imp 1 Imp 2 Imp 3 Imp 4 Imp 5 Imp6 [ Imp7 Imp 8
Start]  19:40 | End]  20:40 Pre| 688.30] 748.70] 763.70] 649.60] 894.90 Wash H,0]  50.0 [ml Filter #
Post| 858.20f 694.20f 714.70] 650.60] 901.90 Volume MeCl ml M-1945
Dry Gas Desired| Actual Impinger Meter | Meter Square Local |Cumulative| Cumulative Est-Run
Traverse | Sampling Timer Meter | Velocity | Orifice | Orifice | Stack | Probe | Filter Exit Aux Inlet Outlet [ Pump Root Stack Meter Percent Meter
Point # Time Time Reading Head AH AH Temp | Temp | Temp Temp Temp [ Temp | Temp |Vacuum AP Velocity Volume IsoKinetic Volume
(©) (Vm) (Ap) (AHd) (AHa) (ts) (tmi) (tmo) (ADM) (Vs)l (Vm)sld (I) (Vm)sld
min hh:mm:ss ft3 in H20 | in H20 | in H20 oF oF oF oF oF oF oF inHg [ (in H20)1/2 ft/sec scf % scf
A-3 0.0 0:00:00 | 69.964 0.570 | 0.267 | 0.270 341 223 224 68 225 105 105 2.0 0.75 54.56 1.970 140.3 23.639
A-3 5.0 0:05:00 | 72.090 0.540 | 0.253 | 0.250 342 224 226 68 223 105 105 10.0 0.73 53.14 2.975 117.8 17.851
A-3 10.0 0:10:00 73.175 0.570 | 0.267 | 0.270 342 226 227 68 224 105 105 10.0 0.75 54.60 3.925 105.6 15.700
A-3 15.0 0:15:00 74.200 0.570 | 0.267 | 0.270 344 228 231 68 223 105 105 13.0 0.75 54.66 5.014 99.6 15.041
A-3 20.0 0:20:00 75.375 0.560 | 0.263 | 0.260 344 225 233 68 224 104 104 15.0 0.75 54.18 6.374 99.2 15.296
A-3 25.0 0:25:00 76.840 0.570 | 0.267 | 0.270 344 230 242 68 223 104 104 17.0 0.75 54.66 8.007 102.8 16.014
A-3 30.0 0:30:00 78.600 0.560 | 0.263 | 0.260 344 232 237 68 223 104 104 18.0 0.75 54.18 9.752 106.8 16.718
A-3 35.0 0:35:00 | 80.480 0.560 | 0.263 | 0.260 345 234 233 68 225 104 104 18.0 0.75 54.22 11.298 107.5 16.946
A-3 40.0 0:40:00 | 82.145 0.520 | 0.244 | 0.240 345 236 241 68 226 104 104 21.0 0.72 52.24 11.480 106.0 15.306
A-3 45.0 0:45:00 | 82.341 0.350 | 0.164 | 0.160 345 232 242 68 225 104 104 20.5 0.59 42.86 11.567 105.2 13.880
A-3 50.0 0:50:00 | 82.435 0.450 | 0.211 | 0.210 347 231 245 67 224 103 103 20.5 0.67 48.66 11.641 104.6 12.699
A-3 55.0 0:55:00 | 82.515 0.450 | 0.211 | 0.210 347 229 231 68 223 103 103 20.5 0.67 48.66 11.712 104.0 11.712
Last Pt 60.0 1:00:00 | 82.591
Final Val 60.0 1:00:00 | 82.591 Max Vac| 21.0 Final Values 11.712 104.0
Averagle Values 0.52 0.24 344 229 234 68 224 104 104 0.72 52.22
104
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METHOD 26A (HYDROGEN CHLORIDE) ISOKINETIC SAMPLING DATA

Plant Name|Fibrominn Biomass Power Plant Date|7/3/2007 Ideal Nozzle Diameter and IsoKinetic Factor Setup
Sampling Location |SDA Inlet Project #[snc-07-benson.mn-comp#1 Pitot Tube Coefficient (Cp) 0.84
Operator|TP Run #|IN-HCI-3 Avg Stack Temp (ts) 344 oF
# of Points Across|1 # of Ports Used|1 Avg Gas Meter Temp (tm) 104
DH @ 0.75 SCFM|  (AH@) 1.67 in H20
Leak Checks Sampling Equipment Avg Pitot Tube Diff. Pressure|  (Apay) 0.72 in H20
Train Pre 0 ft3/min @ 15 in Hg Meter # SAMP-CP-0002 Stack Moisture Content (Bys) 30.00 %
OK? Post 0 ft3/min @ 15 [inHg Meterbox Cal. Factor[  (v) | 1.007 | Stack Dry Molecular Weight| (M) 30.80 Ib/lb-mole
Pitot Pre| 6.3/5.4 |in. H,O for 60 sec Nozzle # B-2 Estimated Orifice Flow Rate (Qm) 0.210 acfm
OK? Post| 5.5/6.9 [in. H,O for 60 sec Average Nozzle Diameter| (D,) [|0.2440 in DP to DH Isokinetic Factor (K) 1.38
Orsat |OK? Rec. Nozzle Diameter| (D,) | 0.1466 in
Probe # / Length| savp-rpo002  / 96 in Pressures
Nozzle Measurements Liner Material glass Barometric Pressure (Py) 29.44 in Hg
Pre| 0.244 0.244 0.244 PASS Sample Case / Oven # SAMP-BH-0004 Stack Static Pressure|  (Pgic) -2.10 in H20
Post]  0.244 0.244 0.244 PASS Impinger Case # SAMP-BC-0015 Absolute Stack Pressure) (Ps) 29.29 in Hg
Absolute Meter Pressure (Pr) 29.56 in Hg
Run Time Weights| Imp 1 Imp 2 Imp 3 Imp 4 Imp 5 Imp6 [ Imp7 Imp 8
Start] 21:39 | End] 22:39 Pre| 697.70[ 732.10] 720.20] 637.60] 936.60 Wash H,0 50.0 ml Filter #
Post| 824.90[ 698.50f 663.90] 639.50] 951.40 Volume MeCl ml M-1945
Dry Gas Desired| Actual Impinger Meter | Meter Square Local Cumulative| Cumulative Est-Run
Traverse | Sampling Timer Meter | Velocity | Orifice | Orifice | Stack | Probe | Filter Exit Aux Inlet Outlet [ Pump Root Stack Meter Percent Meter
Point # Time Time Reading Head AH AH Temp | Temp | Temp Temp Temp [ Temp | Temp |Vacuum AP Velocity Volume IsoKinetic Volume
(©) (Vm) (Ap) (AHd) (AHa) (ts) (tmi) (tmo) (ADM) (Vs)l (Vm)sld (I) (Vm)sld
min hh:mm:ss ft3 in H20 | in H20 | in H20 oF oF oF oF oF oF oF in Hg [in H20)1/2 ft/sec scf % scf
A-3 0.0 0:00:00 | 82.719 0.810 | 1.117 | 1.100 344 234 239 67 223 102 102 6.5 0.90 65.22 0.841 29.4 10.093
A-3 5.0 0:05:00 | 83.620 0.700 | 0.965 | 0.970 348 225 233 66 223 102 102 5.0 0.84 60.78 1.718 31.3 10.309
A-3 10.0 0:10:00 | 84.560 0.430 | 0.593 | 0.590 348 224 233 66 224 102 102 5.0 0.66 47.64 4.156 81.8 16.624
A-3 15.0 0:15:00 | 87.175 0.610 | 0.841 | 0.840 347 225 232 66 226 102 102 5.0 0.78 56.71 6.306 83.5 18.919
A-3 20.0 0:20:00 | 89.480 0.550 | 0.758 | 0.760 349 226 230 66 224 102 102 6.0 0.74 53.91 8.545 86.6 20.507
A-3 25.0 0:25:00 | 91.880 0.350 | 0.483 | 0.480 348 226 225 65 226 102 102 6.5 0.59 42.98 10.632 91.5 21.265
A-3 30.0 0:30:00 | 94.120 0.530 | 0.731 | 0.730 349 227 229 65 228 102 102 6.5 0.73 52.92 12.642 90.8 21.672
A-3 35.0 0:35:00 | 96.275 0.600 | 0.827 | 0.830 347 223 227 66 229 102 102 7.0 0.77 56.24 14.704 89.9 22.056
A-3 40.0 0:40:00 | 98.485 0.530 | 0.731 | 0.730 348 226 227 63 226 102 102 8.5 0.73 52.89 16.835 90.2 22.446
A-3 45.0 0:45:00 | 100.770 | 0.510 | 0.703 | 0.700 349 225 226 63 225 102 102 9.0 0.71 51.91 19.059 91.1 22.871
A-3 50.0 0:50:00 | 103.155 | 0.670 | 0.924 | 0.920 348 225 228 57 224 102 102 13.5 0.82 59.47 21.564 91.8 23.524
A-3 55.0 0:55:00 | 105.840 | 0.570 | 0.786 | 0.790 348 225 225 57 225 102 102 15.0 0.75 54.85 24.123 93.4 24.123
Last Pt 60.0 1:00:00 | 108.583
Final Val 60.0 1:00:00 | 108.583 Max Vac| 15.0 Final Values 24.123 93.4
Averagle Values 0.572 0.787 348 226 230 64 225 102 102 0.75 54.63
102
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METHOD 26A (HYDROGEN CHLORIDE) - SAMPLE RECOVERY AND INTEGRITY DATA SHEET

Plant Name|Fibrominn Biomass Power Plant Date|07/03/07
Sampling Location|SDA Inlet Project #|snc-07-benson.mn-comp#1
Operator TP Acetone Lot Number
Run History Data
Run Number| IN-HCI-1 IN-HCI-2 IN-HCI-3
Run Start Time 17:58 19:40 21:39 (hh:mm)
Run Stop Time 18:58 20:40 22:39 (hh:mm)
Train Prepared By| KV/SK KV/SK KV/SK
Train Recovered By| KV/SK KV/SK KV/SK
Recovery Date| 7/3/2007 7/3/2007 7/3/2007 | (mm/ddlyy)
Relinquished By| KV/SK KV/SK KV/SK
Received By TG TG TG
Relinquished Date| 7/3/2007 7/3/2007 7/3/2007 | (mm/ddlyy)
Relinquished Time 18:58 20:40 22:39 (hh:mm)
Equipment Identification Numbers
Filter| M-1945 M-1945 M-1945
Acetone Wash ok ok ok
Silica Gel ok ok ok
Impinger Case|SAMP-BC-0015|SAMP-BC-0004| SAMP-BC-0015 [Sample Blank Taken YES]
Sample Box|SAMP-BH-0004| SAMP-BH-0004| SAMP-BH-0004
Oven ok ok ok
Moisture Content Data
Impingers 1, 2, and 3 - Liquid Volume
Final Volume (Vy) 3178.4 3174.7 3144.4 ml
Initial Volume Vi) 3092.7 3101.2 3092.2 ml
Net Volume (V) 85.8 73.5 52.2 ml
Comments
Impinger 4 - Silica Gel Weight
Final Weight (Wy) 641.3 650.6 639.5 g
Initial Weight (D] 639.0 649.6 637.6 g
Net Weight (W) 2.3 1.0 1.9 g
Comments
Total Water Collected
Total Volume| (Vo | 881 | 745 [ 541 m
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TEST RESULTS AND CALCULATIONS

PM Emissions Data



METHOD 5 (FRONTHALF) AND 202 (BACKHALF) - RESULTS

Plant Name|Fibrominn Biomass Power Plant Date|07/03/07
Sampling Location|Stack Outlet Project #|snc-07-benson.mn-comp#1
Operator|TKG Stack Type|Circular
Historical Data
Run Number OUT-PM-1| OUT-PM-2| OUT-PM-3|[ Average
Run Start Time 23:42 2:44 5:27 hh:mm
Run Stop Time 2:38 5:22 7:58 hh:mm
Meter Calibration Factor ) 1.002 1.002 1.002
Pitot Tube Coefficient (Cp) 0.840 0.840 0.840
Average Nozzle Diameter (Dna) 0.226 0.230 0.226 in
Stack Test Data
Initial Meter Volume (Vihi 421.770 532.680 647.580 ft3
Final Meter Volume (Vi) 532.680 647.580 770.250 ft3
Total Meter Volume (Vi) 110.910 114.900 122.670 116.160 ft3
Total Sampling Time (©) 150.0 150.0 150.0 150.0 min
Average Meter Temperature (tm)avg 78.4 80.3 80.8 79.8 oF
Average Stack Temperature (ts)avg 293.0 297.1 296.2 295.4 oF
Barometric Pressure (Pp) 29.49 29.49 29.49 29.49 in Hg
Stack Static Pressure (Pstatic) -0.23 -0.23 -0.23 -0.23 in H20
Absolute Stack Pressure (Ps) 29.47 29.47 29.47 29.47 inHg
Average Orifice Pressure Drop| (AH)ay 1.87 1.98 2.25 2.03 in H20
Absolute Meter Pressure (Pm) 29.62 29.62 29.62 29.62 in Hg
Avg Square Root Pitot Pressure| (Ap*?),,, 1.21 1.20 1.33 1.25 (in H20)1/2
Moisture Content Data
Impingers 1-3 Water Volume Gain (V) 549.6 707.4 642.4 633.1 ml
Impinger 4 Silica Gel Weight Gain (W,) 36.6 36.0 87.8 53.5 g
Total Water Volume Collected Vi) 586.3 743.4 730.3 686.7 ml
Standard Water Vapor Volume (Vadstd 27.595 34.994 34.374 32.321 scf
Standard Meter Volume|  (Vi)su 107.920 111.451 118.961 112.777 dscf
Calculated Stack Moisture| (Byscai) 20.36 23.89 22.42 22.22 %
Saturated Stack Moisture| (Bus(svp) 100.0 100.0 100.0 100.0 %
Reported Stack Moisture Content (Bus) 20.36 23.89 22.42 22.22 %
Gas Analysis Data
Carbon Dioxide Percentage| (%CO,) 14.0 14.0 14.0 14.0 %
Oxygen Percentage| (%0,) 5.0 5.0 5.0 5.0 %
Carbon Monoxide Percentage| (%CO) 0.0 0.0 0.0 0.0 %
Nitrogen Percentage (%N,) 81.0 81.0 81.0 81.0 %
Dry Gas Molecular Weight (My) 30.44 30.44 30.44 30.44 Ib/Ib-mole
Wet Stack Gas Molecular Weight (My) 27.91 27.47 27.65 27.68 Ib/Ib-mole
Calculated Fuel Factor (Fo) 1.135 1.135 1.135 1.135
Fuel F-Factor (Fo) 1890 1890 1890 1890 dscf/MMBtu
Percent Excess Air| (%EA) 30.5 30.5 30.5 30.5 %
Volumetric Flow Rate Data
Average Stack Gas Velocity (V) 84.03 83.50 92.29 86.61 ft/sec
Stack Cross-Sectional Area (As) 63.62 63.62 63.62 63.62 ft2
Actual Stack Flow Rate (Qaw) 320,746 318,717 352,260 330,574 acfm
Wet Standard Stack Flow Rate (Qsw) 13,293 13,137 14,538 13,656 wkscfh
Dry Standard Stack Flow Rate (Qsa) 176,434 166,641 187,981 177,019 dscfm
Percent of Isokinetic Rate (1) 99.3 100.1 100.2 99.9 %
Emission Rate Data
Mass of Particulate on Filter (Mp) 11.6 14.9 13.9 13.5 mg
Mass of Particulate in Acetone (My) 9.7 4.4 2.0 5.4 mg
Mass of Particulate in Imp Content (Ming) 220.4 272.4 256.3 249.7 mg
Mass of Particulate in Org Rinse (Morg) 0.2 1.1 4.1 1.8 mg
Total Mass of Particulates (M,)) 241.8 292.7 276.3 270.3 mg
Stack Particulate Concentration ((((:::; gggg gggi gggg ggg§ S:ZISS(;
(E) 23.72 26.25 26.20 25.39 kg/hr
. - (E) 52.3 57.9 57.8 56.0 Ibs/hr
Particulate Emission Rate ) 2291 2535 253.0 2452 Tonslyr
(E 0.0605 0.0732 0.0691 0.0676 Ibs/MMBtu
(Pt 75 App F Sect. 5.2.1) Heat Input (HI) 784.0 740.5 835.3 786.6 MMBtu/hr
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METHOD 5 (FRONTHALF) AND 202 (BACKHALF) SOURCE SAMPLING TITLE PAGE

Source Information
Plant Name [Fibrominn Biomass Power Plant
Sampling Location|Stack Outlet
Fuel or Source Type|Biomass
Fuel F-Factor] 1890 | 1890 | 1890 |
Test Information
Starting Test Date 07/03/07
Project # snc-07-benson.mn-comp#1
Operator TKG
Standard Temperature 68 oF
Standard Pressure 29.92 in Hg
Minimum Required Sample Vol. | indust. spec. 100 scf
Run Duration|chk Subpart 150 minutes
Unit Number OUT-PM
Load| % or w/DB 100%
Base Run Number OUT-PM
Number of Ports Available 4
Number of Ports Used 4
Port Inside Diameter 5.00 in
Circular Stack |
Test Equipment Information
Run 1 2 3
Meter Box Number | from ACS | SAMP-CP-0016| SAMP-CP-0016| SAMP-CP-0016
Meter Calibration Factor ) 1.002 1.002 1.002
Orifice Meter Coefficient| (AH@) 1.832 1.832 1.832 in H,O
Pitot Identification| from ACS | SAMP-HP-0004| SAMP-HP-0011| SAMP-HP-0004
Pitot Tube Coefficient (Cp) 0.840 0.840 0.840
Orsat Identification | from ACS N/A N/A N/A
Nozzle Number| from ACS R#8 R#1 R#8
Nozzle Diameter (Dy) 0.226 0.230 0.226 in
Probe Number| from ACS | SAMP-HP-0004| SAMP-HP-0011| SAMP-HP-0004
Probe Length 60.00 60.00 60.00 in
(SS, Glass ....) Liner Material | from list inconel inconel inconel
Sample Case / Oven Number| from ACS | SAMP-BH-0027| SAMP-BH-0004| SAMP-BH-0028
Impinger Case Number| from ACS |SAMP-BC-0004| SAMP-BC-0003| SAMP-BC-0026
Acetone Lot Number| from bottle | C38B11 | C38B11 | C38B11

Testing Company Information

Company Name| Air Hygiene International, Inc. (Tulsa, Oklahoma)

Address| 5634 S. 122nd East Ave., Suite F

City, State Country Zip| Tulsa, Oklahoma 74146

Project Manager| Thomas K. Graham

Phone Number| (918) 307-8865

Fax Number| (918) 307-9131
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METHOD 1 - SAMPLE AND VELOCITY TRAVERSES FOR CIRCULAR SOURCES

Plant Name|Fibrominn Biomass Power Plant Date|07/03/07
Sampling Location|Stack Outlet Project #{snc-07-benson.mn-comp#1
Operator|TKG # of Ports Availablel4
Stack Type|Circular # of Ports Used|4
Stack Size|Large Port Inside Diameter|5.00
Circular Stack or Duct Diameter Liw —

Distance to Far Wall of Stack| (Lsw) 129.00 in Lo »
Distance to Near Wall of Stack| (L) 21.00 in mw
Diameter of Stack (D) 108.00 in —
Area of Stack (AS) 63.62 ft2
Distance from Port to Disturbances
Distance Upstream (A) 2358.00 in |
Diameters Upstream (Ap) 21.83 diameters
Distance Downstream (B) 910.00 in
Diameters Downstream (Bp) 8.43 diameters v
Number of Traverse Points Required A :D
Diameters to Minimum Number of*
Flow Disturbance Traverse Points B
Down Up Particulate| Velocity ¢
Stream Stream Points Points
2.00-4.99 | 0.50-1.24 24 16
5.00-5.99 | 1.25-1.49 20 16
6.00-6.99 | 1.50-1.74 16 12
7.00-7.99| 1.75-1.99 12 12
>=8.00 | >=2.00 | 8or12% [ 8or12?
Upstream Spec 12 12 Number of Traverse Points Used
Downstream Spec 12 12 4 Ports by 3 Across
Traverse Pts Required 12 12 12 Pts Used 12 Required
! Check Minimum Number of Points for the Upstream | Particulate Traverse
and Downstream conditions, then use the largest.
2 g for Circular Stacks 12 to 24 inches Traverse Point Locations
12 for Circular Stacks over 24 inches Fraction | Distance | Distance
Location of Traverse Points in Circular Stacks Traverse of from Including
Traverse (Fraction of Stack Dimension from Inside Wall to Traverse Point) Point Stack Inside Reference
Point Number of Traverse Points Across the Stack Number | Diameter wall Length
Number 2 4 6 8 10 12 14 16 18 in in
1 146 | 067 | .04 | 032 | 026 | 021 | 018 | .016 | .014
2 854 | 250 | 146 | 105 | 082 | .067 | .057 | .049 { .044 1 0.04 4 6/8 25 6/8
3 750 | 296 | 104 | 146 | 118 | 099 | 085 | 075 2 0.15 156/8 | 366/8
4 933 | 704 | 323 | 226 | A77 | 146 | 125 | .109 3 0.30 32 53
5 854 | 677 | 342 | 250 | 201 | .169 | .146 4
6 95 | 806 | 658 | 356 [ .269 | 220 | .188 5
7 8% | 774 | 644 | 366 [ 283 | 236 6
8 968 | 854 | 750 [ .634 [ 375 | 296 7
9 918 | 823 | 731 | 625 | .382
10 974 | 882 | 799 [ 717 | 618 8
11 933 | 854 | .780 [ .704 9
12 979 | 901 | .831 [ .764 10
11
12
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| METHOD 2 - DETERMINATION OF STACK GAS VELOCITY AND VOLUMETRIC FLOW RATE

snc-07-benson.mn-comp#1-Outlet-PM

Plant Name|Fibrominn Biomass Power Plant Date|06/30/07
Sampling Location [Stack Outlet Project #[snc-07-benson.mn-comp#1
Operator |TKG # of Ports Used|4
Stack Type|Circular Pitot Identification |SAMP-HP-0004
Pitot Leak Check | PreTest | | PostTest [ Pitot Coefficient (C;)[0.84
Stack Dimensions Velocity Traverse Data
Diameter or Length of Stack (D) 108.00 in Run Number OUT-PM-V1
Width of Stack (W) in Run Time| 12:00 |[Start 12:10 [End
Area of Stack (As) 63.62 ft2 Traverse | Velocity Null Stack Local
Point Head Angle Temp Velocity
Pressures (Ap) (Na) (ts) (Vs)
Barometric Pressure (Py) 29.92 in Hg in H20 deg oF ft/sec
Static Pressure| (Psatic) -0.23 in H20 A-1 1.00 0 291 69.6
Absolute Stack Pressure Ps) 29.90 in Hg A-2 1.30 -10 291 79.3
A-3 1.30 0 290 79.3
Stack Gas Composition B-1 1.10 -5 290 72.9
Composition Data:] | Estimated Composition B-2 1.30 0 290 79.3
Carbon Dioxide Concentration| (%CO,) 14.4 % B-3 0.14 0 290 26.0
Oxygen Concentration| (%0,) 4.8 % C-1 1.30 0 293 79.4
Carbon Monoxide Concentration| (%CO) 0.0 % C-2 1.00 0 293 69.7
Nitrogen Concentration (%N,) 80.8 % C-3 1.20 0 293 76.3
Stack Moisture Content (Buws) 30.000 % D-1 1.30 0 292 79.4
Stack Dry Molecular Weight (Mg) 30.50 Ib/Ib-mole D-2 1.30 -10 291 79.3
Stack Wet Molecular Weight (My) 26.75 Ib/lb-mole D-3 1.40 -15 290 82.3
Results
Avg Stack Gas Velocity (vs) 72.7 ft/sec
Avg Stack Dry Std Flow Rate (Qsa) 8,192,279| dscf/hr
Avg Stack Dry Std Flow Rate (Qsa) 136,538 | dscf/min
Avg Stack Wet Flow Rate (Qaw) 277,654 | acf/min
Avg Stack Wet Std Flow Rate (Qsw) 11,703,256| ascf/hr
Stack Cross Section Schematic
1.14 3 291
Average
1.05 = Square roots of Ap




METHOD 3a - DETERMINATION OF DRY MOLECULAR WEIGHT BY ANALYZER

Plant Name|Fibrominn Biomass Power Plant Date|07/03/07
Sampling Location|Stack Outlet Project #|snc-07-benson.mn-comp#1
Operator |TKG # of Ports Used (4
Fuel Type|Biomass Minimum Fuel Factor 1.000 Maximum Fuel Factor 1.120
Orsat Leak Check | PreTest | PostTest Orsat Identification|N/A
Gas Analysis Data
Run Number OUT-PM-1 Run Start Time| 23:42 Run Stop Time 2:38
Samplg C.arb.on Oxygen Carbqn C.arb.on Oxygen Carbqn Nitrogen Dry Molepular
Angly5|s Dioxide Conc. Monoxide | Dioxide Conc. Monoxide Conc. Molepular ngght
Time Conc. Conc. Conc. Conc. Weight [ Deviation
(%C0O2) (%02) | (ppmCO) | (%CO,) (%0,) (%CO) (%N,) (Mq) (AMg)
hh:mm percent percent ppm percent percent percent percent | Ib/Ib-mole | Ib/Ib-mole
2:56 14.0 5.0 100.0 14.0 5.0 0.0 81.0 30.44 0.00
Results Averages 14.0 5.0 0.0 81.0 30.44
Average Calculated Fuel Factor|  (Fo)ayg 1.135 Molecular Wt Deviation < 0.3?
Average Excess Air| (%EA)aq 30.5 percent Fuel Factor in Handbook Range?
Gas Analysis Data
Run Number OUT-PM-2 Run Start Time 2:44 Run Stop Time 5:22
Samplg C.arb.on Oxygen Carbqn C.arb.on Oxygen Carbqn Nitrogen Dry MoIeF:uIar
AnegS|s Dioxide Conc. Monoxide | Dioxide Conc. Monoxide Conc. MoIeF:uIar ngght
Time Conc. Conc. Conc. Conc. Weight [ Deviation
(%CO2) (%02) | (ppmCO) | (%CO,) (%0,) (%CO) (%N,) (Mq) (AMg)
hh:mm percent percent ppm percent percent percent percent | Ib/Ib-mole | Ib/Ib-mole
2:38 14.0 5.0 100.0 14.0 5.0 0.0 81.0 30.44 0.00
Results Averages 14.0 5.0 0.0 81.0 30.44
Average Calculated Fuel Factor|  (Fo)ayg 1.135 Molecular Wt Deviation < 0.3?
Average Excess Air| (%EA)aq 30.5 percent Fuel Factor in Handbook Range?
Gas Analysis Data
Run Number OUT-PM-3 Run Start Time 5:27 Run Stop Time 7:58
Samplg C.arb.on Oxygen Carbqn C.arb.on Oxygen Carbqn Nitrogen Dry Molepular
AnegS|s Dioxide Conc. Monoxide | Dioxide Conc. Monoxide Conc. Molepular ngght
Time Conc. Conc. Conc. Conc. Weight [ Deviation
(%CO2) (%02) | (ppmCO) | (%CO,) (%0,) (%CO) (%N,) (Mq) (AMg)
hh:mm percent percent ppm percent percent percent percent | Ib/Ib-mole | Ib/Ib-mole
2:31 14.0 5.0 100.0 14.0 5.0 0.0 81.0 30.44 0.00
Results Averages 14.0 5.0 0.0 81.0 30.44
Average Calculated Fuel Factor|  (Fo)ayg 1.135 Molecular Wt Deviation < 0.3?
Average Excess Air| (%EA)aq 30.5 percent Fuel Factor in Handbook Range?
Fuel Factor Fo
Fuel Type Minimum | Maximum
Coal, Anthracite 1.016 1.130
Coal, Lignite 1.016 1.130
Coal, Bituminous 1.083 1.230
Oil, Distillate 1.260 1.413
Oil, Residual 1.210 1.370
Gas, Natural 1.600 1.836
Gas, Propane 1.434 1.586
Gas, Butane 1.405 1.553
Biomass 1.000 1.120
Wood Bark 1.003 1.130
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METHOD 4 - DETERMINATION OF MOISTURE CONTENT IN STACK GASES

Plant Name|Fibrominn Biomass Power Plant Date|07/03/07
Sampling Location|Stack Outlet Project #{snc-07-benson.mn-comp#1
Operator|TKG # of Ports Used|4
Stack Type|Circular Meter Box Number[SAMP-CP-0016
Train Leak Check | PreTest | | PostTest | Meter Cal Factor (Y)[1.002

Moisture Content Data

Run Number OUT-PM-1 Run Start Time| 23:42 Run Stop Time 2:38
Total Meter Volume (Vi) 110.910 dcf Barometric Press. (Py) 29.49 in Hg
Avg Stack Temp|  (ts)ayg 293 oF Stack Static Press.| (Psaic) -0.23 in H20
Avg Meter Temp|  (ty)avg 78 oF Avg Orifice Press]  (AH),q 1.87 in H20
Impinaer 1| Impinger 2| Impinger 3|Impinger 4| Impinger 5 Imping-er 6| Impinger 7| Impinger 8
¢] ¢] ¢] ¢] ¢] ¢] ¢] ¢]
Contents DI DI DI Sil Gel

Final Valug (Vy),(Wy) 977.50 993.40 830.80 937.30
Initial Value| (Vy),(W)) 757.50 759.00 736.60 900.70

Net Value| (V,),(W,) 220.0 234.4 94.2 36.6
Results
Total Weight Wy 585.20 g Water Vol Weighed| (Visgsia) 27.592 scf
Std Meter Volume| (Vi) 107.915 dscf Sat. Moisture Content] (Byseup) 100.0 %
Calc Moisture Content] (Buscaic) 20.4 % Final Moisture Content  (B,) 20.4 %

Moisture Content Data

Run Number OUT-PM-2 Run Start Time]  2:44 Run Stop Time|  5:22
Total Meter Volume V) 114.900 dcf Barometric Press. (Py) 29.49 in Hg
Avg Stack Temp|  (ts)avg 297 oF Stack Static Press.|  (Pgaic) -0.23 in H20
Avg Meter Temp|  (tn)avg 80 oF Avg Orifice Press| (AH)ayq 1.98 in H20
Impinaer 1| Impinger 2| Impinger 3|Impinger 4 Impinger 5| Impinger 6| Impinger 7| Impinger 8
9 9 9 9 9 9 9 9
Contents DI DI DI Sil Gel

Final Valug (Vy),(Wy) | 1005.60 [ 1002.90 | 931.20 961.50
Initial Value| (Vy),(W;) 753.40 748.60 731.60 925.50

Net Value| (V,),(W,) 252.2 254.3 199.6 36.0
Results
Total Weight Wy 742.10 g Water Vol Weighed| (Vusgsta) 34.990 scf
Std Meter Volume|  (Vinsta) 111.451 dscf Sat. Moisture Content| (Bus(svp) 100.0 %
Calc Moisture Content]  (Bys) 23.9 % Final Moisture Contenf{ (B,s) 23.9 %

Moisture Content Data

Run Number OUT-PM-3 Run Start Time]  5:27 Run Stop Time|  7:58
Total Meter Volume V) 122.670 dcf Barometric Press. (Py) 29.49 in Hg
Avg Stack Temp|  (ts)avg 296 oF Stack Static Press.|  (Pgaic) -0.23 in H20
Avg Meter Temp|  (tn)avg 81 oF Avg Orifice Press| (AH)ayq 2.25 in H20
Impinaer 1| Impinger 2| Impinger 3|Impinger 4 Impinger 5| Impinger 6| Impinger 7| Impinger 8
9 9 9 9 9 9 9 9
Contents DI DI DI Sil Gel

Final Valueg (V;),(W;) 970.50 941.30 951.10 1003.45
Initial Value| (V;),(W)) 773.40 733.30 715.00 915.70

Net Value| (V,),(W,) 197.1 208.0 236.1 87.8
Results
Total Weight Wy 728.95 g Water Vol Weighed| (Vusgesta) 34.370 scf
Std Meter Volume|  (Vinsta) 118.956 dscf Sat. Moisture Content| (Bus(svp) 100.0 %
Calc Moisture Content]  (Bys) 22.4 % Final Moisture Contenf{  (B,s) 22.4 %
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METHOD 5 (FRONTHALF) AND 202 (BACKHALF) ISOKINETIC SAMPLING DATA

Plant Name|Fibrominn Biomass Power Plant Date|7/3/2007 Ideal Nozzle Diameter and IsoKinetic Factor Setup
Sampling Location |Stack Outlet Project #[snc-07-benson.mn-comp#1 Pitot Tube Coefficient (Cp) 0.84
Operator|TKG Run #{OUT-PM-1 Avg Stack Temp (ts) 291 oF
# of Points Across|3 # of Ports Used |4 Avg Gas Meter Temp (tm) 81
DH @ 0.75 SCFM|  (AH@) 1.83 in H20
Leak Checks Sampling Equipment Avg Pitot Tube Diff. Pressure|  (Apay) 1.05 in H20
Train Pre 0 ft3/min @ 15 in Hg Meter # SAMP-CP-0016 Stack Moisture Content (Bys) 25.00 %
OK? Post 0 ft3/min @ 15 JinHg Meterbox Cal. Factor[ (v) | 1.002 | Stack Dry Molecular Weight (Mq) 30.44 Ib/Ib-mole
Pitot Pre 4/5 in. H,O for 15 sec Nozzle # R#8 Estimated Orifice Flow Rate (Qm) 0.750 acfm
OK? Post 4/5 in. H,O for 15 sec Average Nozzle Diameter| (D,) [|0.2257 in DP to DH Isokinetic Factor (K) 1.28
Orsat |OK? Rec. Nozzle Diameter| (D,) | 0.2453 in
Probe # / Length [save-+p-oo0s [ 60 in Pressures
Nozzle Measurements Liner Material inconel Barometric Pressure (Py) 29.49 in Hg
Pre| 0.225 0.226 0.226 PASS Sample Case / Oven # SAMP-BH-0027 Stack Static Pressure|  (Pgaic) -0.23 in H20
Post 0.225 0.226 0.226 PASS Impinger Case # SAMP-BC-0004 Absolute Stack Pressure (Ps) 29.47 in Hg
Absolute Meter Pressure (Py) 29.62 in Hg
Run Time Weights| Imp 1 Imp 2 Imp 3 Imp 4 Imp 5 Imp6 [ Imp7 Imp 8
Start] 2342 | End]  2:38 Pre| 757.50[ 759.00] 736.60] 900.70 Wash H,0l  50.0 [ml Filter #
Post| 977.50f 993.40{ 830.80] 937.30 Volume MeCl 50.0 ml M-1916
Dry Gas Desired| Actual Impinger Meter | Meter Square Local |Cumulative| Cumulative Est-Run
Traverse | Sampling Timer Meter | Velocity | Orifice | Orifice | Stack | Probe | Filter Exit Aux Inlet Outlet [ Pump Root Stack Meter Percent Meter
Point # Time Time Reading Head AH AH Temp | Temp | Temp Temp Temp [ Temp | Temp |Vacuum AP Velocity Volume IsoKinetic Volume
(©) (Vm) (Ap) (AHd) (AHa) (ts) (tmi) (tmo) (ADM) (Vs)l (Vm)sld (I) (Vm)sld
min hh:mm:ss ft3 in H20 | in H20 | in H20 oF oF oF oF oF oF oF in Hg [in H20)1/4 ft/sec scf % scf
A-1 0.0 0:00:00 | 421.770 | 1.500 | 1.918 | 1.900 306 267 259 62 75 75 2.0 1.22 85.77 9.088 99.9 109.054
A-2 12.5 0:12:30 | 431.050 | 1.500 | 1.918 | 1.900 307 268 262 56 75 75 2.0 1.22 85.82 17.960 98.8 107.762
A-3 25.0 0:25:00 | 440.110 | 1.600 | 2.046 | 2.000 309 268 265 55 78 78 4.0 1.26 88.75 27.516 99.9 110.064
B-1 37.5 0:37:30 | 449.920 | 1.500 | 1.918 | 1.900 301 273 266 68 78 78 3.0 1.22 85.49 36.787 100.3 110.361
B-2 50.0 0:50:00 | 459.440 | 1.700 | 2.174 | 2.200 306 273 257 51 79 79 3.0 1.30 91.31 46.495 100.3 111.588
B-3 62.5 1:02:30 | 469.420 [ 1.600 | 2.046 [ 2.000 307 264 256 51 80 80 4.0 1.26 88.64 56.083 100.6 112.166
C-1 75.0 1:15:00 | 479.300 [ 1.500 | 1.918 [ 1.900 302 266 253 60 80 80 4.0 1.22 85.54 65.252 100.6 111.860
C-2 87.5 1:27:30 | 488.750 [ 1.200 | 1.535 [ 1.500 191 268 255 63 80 80 2.0 1.10 70.72 73.568 99.9 110.352
C-3 100.0 1:40:00 | 497.330 [ 1.300 | 1.663 [ 1.700 300 268 251 66 80 80 3.0 1.14 79.53 81.840 99.6 109.120
D-1 112.5 1:52:30 | 505.860 [ 1.500 | 1.918 [ 1.900 296 266 252 61 79 79 3.0 1.22 85.21 90.559 99.2 108.671
D-2 125.0 2:05:00 | 514.830 [ 1.400 | 1.790 [ 1.800 295 257 247 57 78 78 3.0 1.18 82.26 99.302 99.2 108.329
D-3 137.5 2:17:30 | 523.810 [ 1.300 | 1.663 [ 1.700 296 256 257 59 79 79 3.0 1.14 79.32 107.920 99.3 107.920
Last Pt 150.0 2:30:00 | 532.680
Final Val 150.0 2:30:00 | 532.680 Max Vac| 4.0 Final Values 107.920 99.3
Averagle Values 1.47 1.87 293 266 257 59 78 78 1.21 84.03
78
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METHOD 5 (FRONTHALF) AND 202 (BACKHALF) ISOKINETIC SAMPLING DATA

Plant Name|Fibrominn Biomass Power Plant Date|7/4/2007 Ideal Nozzle Diameter and IsoKinetic Factor Setup
Sampling Location |Stack Outlet Project #[snc-07-benson.mn-comp#1 Pitot Tube Coefficient (Cp) 0.84
Operator|TKG Run #{OUT-PM-2 Avg Stack Temp (ts) 293 oF
# of Points Across|3 # of Ports Used |4 Avg Gas Meter Temp (tm) 78
DH @ 0.75 SCFM[  (AH@) 1.83 in H20
Leak Checks Sampling Equipment Avg Pitot Tube Diff. Pressure|  (Apay) 1.21 in H20
Train Pre 0 ft3/min @ 15 in Hg Meter # SAMP-CP-0016 Stack Moisture Content (Bys) 25.00 %
OK? Post 0 f3mn@| 15 |inHg Meterbox Cal. Factor| (v) [ 1.002 ] Stack Dry Molecular Weight| (M) 30.44 Ib/lb-mole
Pitot Pre 4/5 in. H,O for 15 sec Nozzle # R#1 Estimated Orifice Flow Rate (Qm) 0.739 acfm
OK? Post 4/5 in. H,O for 15 sec Average Nozzle Diameter| (D,) [0.2300 in DP to DH Isokinetic Factor (K) 1.37
Orsat |OK? Rec. Nozzle Diameter| (D,) | 0.2355 in
Probe # / Length| save-rpo011 /60 in Pressures
Nozzle Measurements Liner Material inconel Barometric Pressure (Py) 29.49 in Hg
Pre[ 0.229 0.231 0.230 PASS Sample Case / Oven # SAMP-BH-0004 Stack Static Pressure|  (Pgic) -0.23 in H20
Post 0.229 0.231 0.230 PASS Impinger Case # SAMP-BC-0003 Absolute Stack Pressure (Ps) 29.47 in Hg
Absolute Meter Pressure (Py) 29.62 in Hg
Run Time Weights| Imp 1 Imp 2 Imp 3 Imp 4 Imp 5 Imp6 [ Imp7 Imp 8
Start] 244 | End] 522 Pre| 753.40[ 748.60] 731.60] 925.50 Wash H,0l  50.0 [ml Filter #
Post| 1005.60( 1002.90f 931.20] 961.50 Volume MeCl 50.0 ml M-2149
Dry Gas Desired| Actual Impinger Meter | Meter Square Local |Cumulative| Cumulative Est-Run
Traverse | Sampling Timer Meter | Velocity | Orifice | Orifice | Stack | Probe | Filter Exit Aux Inlet Outlet [ Pump Root Stack Meter Percent Meter
Point # Time Time Reading Head AH AH Temp | Temp | Temp Temp Temp [ Temp | Temp |Vacuum AP Velocity Volume IsoKinetic Volume
(©) (Vm) (Ap) (AHd) (AHa) (ts) (tmi) (tmo) (ADM) (Vs)l (Vm)sld (I) (Vm)sld
min hh:mm:ss ft3 in H20 | in H20 | in H20 oF oF oF oF oF oF oF in Hg [in H20)1/4 ft/sec scf % scf
A-1 0.0 0:00:00 | 532.680 | 1.500 | 2.055 | 2.100 299 271 225 64 78 78 2.0 1.22 85.37 8.925 94.1 107.097
A-2 12.5 0:12:30 | 541.840 | 1.600 | 2.192 | 2.200 299 266 245 59 79 79 2.0 1.26 88.17 17.757 92.1 106.544
A-3 25.0 0:25:00 | 550.920 | 1.600 | 2.192 | 2.200 299 252 254 63 80 80 3.0 1.26 88.17 27.816 95.9 111.265
B-1 37.5 0:37:30 | 561.280 | 1.400 | 1.918 | 1.900 301 266 231 68 80 80 4.0 1.18 82.59 37.334 98.0 112.003
B-2 50.0 0:50:00 | 571.090 | 1.600 | 2.192 | 2.200 301 267 256 58 81 81 4.0 1.26 88.29 46.939 98.0 112.653
B-3 62.5 1:02:30 | 581.000 [ 1.300 | 1.781 [ 1.800 301 258 253 58 81 81 3.0 1.14 79.58 55.798 98.4 111.595
C-1 75.0 1:15:00 | 590.150 [ 1.500 | 2.055 [ 2.100 296 257 237 64 80 80 3.0 1.22 85.21 65.048 98.2 111.512
C-2 87.5 1:27:30 | 599.680 [ 1.400 | 1.918 [ 1.900 296 225 252 68 81 81 3.0 1.18 82.32 74.123 98.3 111.184
C-3 100.0 1:40:00 | 609.050 [ 1.600 | 2.192 [ 2.200 295 257 253 65 81 81 5.0 1.26 87.94 83.969 98.5 111.959
D-1 112.5 1:52:30 | 619.210 [ 1.300 | 1.781 [ 1.800 292 255 247 66 80 80 5.0 1.14 79.11 93.747 99.7 112.496
D-2 125.0 2:05:00 | 629.290 [ 1.200 | 1.644 [ 1.600 294 261 253 65 81 81 4.0 1.10 76.11 102.659 100.2 111.992
D-3 137.5 2:17:30 | 638.500 [ 1.300 | 1.781 [ 1.800 292 257 253 65 81 81 4.0 1.14 79.11 111.451 100.1 111.451
Last Pt 150.0 2:30:00 | 647.580
Final Val 150.0 2:30:00 | 647.580 Max Vac| 5.0 Final Values 111.451 100.1
Averagle Values 1.44 1.98 297 258 247 64 80 80 1.20 83.50
80
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METHOD 5 (FRONTHALF) AND 202 (BACKHALF) ISOKINETIC SAMPLING DATA

Plant Name|Fibrominn Biomass Power Plant Date|7/4/2007 Ideal Nozzle Diameter and IsoKinetic Factor Setup
Sampling Location |Stack Outlet Project #[snc-07-benson.mn-comp#1 Pitot Tube Coefficient (Cp) 0.84
Operator|TKG Run #{OUT-PM-3 Avg Stack Temp (ts) 297 oF
# of Points Across|3 # of Ports Used |4 Avg Gas Meter Temp (tm) 80
DH @ 0.75 SCFM[  (AH@) 1.83 in H20
Leak Checks Sampling Equipment Avg Pitot Tube Diff. Pressure|  (Apay) 1.20 in H20
Train Pre 0 ft3/min @ 15 in Hg Meter # SAMP-CP-0016 Stack Moisture Content (Bys) 25.00 %
OK? Post 0 f3mn@| 15 |inHg Meterbox Cal. Factor| (v) [ 1.002 ] Stack Dry Molecular Weight| (M) 30.44 Ib/lb-mole
Pitot Pre 4/5 in. H,O for 15 sec Nozzle # R#8 Estimated Orifice Flow Rate (Qm) 0.766 acfm
OK? Post 4/5 in. H,O for 15 sec Average Nozzle Diameter| (D,) [|0.2257 in DP to DH Isokinetic Factor (K) 1.27
Orsat |OK? Rec. Nozzle Diameter| (D,) |0.2401 in
Probe # / Length| save-rp-o004 [ 60 in Pressures
Nozzle Measurements Liner Material inconel Barometric Pressure (Py) 29.49 in Hg
Pre| 0.225 0.226 0.226 PASS Sample Case / Oven # SAMP-BH-0028 Stack Static Pressure|  (Pgic) -0.23 in H20
Post 0.225 0.226 0.226 PASS Impinger Case # SAMP-BC-0026 Absolute Stack Pressure (Ps) 29.47 in Hg
Absolute Meter Pressure (Py) 29.62 in Hg
Run Time Weights| Imp 1 Imp 2 Imp 3 Imp 4 Imp 5 Imp6 [ Imp7 Imp 8
Start] 527 | End]  7:58 Pre| 773.40[ 733.30] 715.00] 915.70 Wash H,0l  50.0 [ml Filter #
Post| 970.50f 941.30f 951.10| 1003.45 Volume MeCl 50.0 ml M-1973
Dry Gas Desired| Actual Impinger Meter | Meter Square Local |Cumulative| Cumulative Est-Run
Traverse | Sampling Timer Meter | Velocity | Orifice | Orifice | Stack | Probe | Filter Exit Aux Inlet Outlet [ Pump Root Stack Meter Percent Meter
Point # Time Time Reading Head AH AH Temp | Temp | Temp Temp Temp [ Temp | Temp |Vacuum AP Velocity Volume IsoKinetic Volume
(©) (Vm) (Ap) (AHd) (AHa) (ts) (tmi) (tmo) (ADM) (Vs)l (Vm)sld (I) (Vm)sld
min hh:mm:ss ft3 in H20 | in H20 | in H20 oF oF oF oF oF oF oF in Hg [in H20)1/4 ft/sec scf % scf
A-1 0.0 0:00:00 | 647.580 | 1.600 | 2.027 | 2.000 295 253 235 66 80 80 5.0 1.26 87.94 9.443 99.8 113.312
A-2 12.5 0:12:30 | 657.310 | 1.400 | 1.774 | 1.800 294 254 245 65 81 81 5.0 1.18 82.21 18.708 102.2 112.250
A-3 25.0 0:25:00 | 666.880 | 1.600 | 2.027 | 2.000 295 255 246 67 81 81 6.0 1.26 87.94 28.153 101.4 112.611
B-1 37.5 0:37:30 | 676.630 | 1.700 | 2.154 | 2.200 290 262 234 66 81 81 5.0 1.30 90.35 37.621 100.2 112.864
B-2 50.0 0:50:00 | 686.400 | 1.500 | 1.901 | 1.900 295 268 254 64 81 81 5.0 1.22 85.15 46.996 100.7 112.790
B-3 62.5 1:02:30 | 696.080 [ 1.800 | 2.281 [ 2.300 299 259 246 66 81 81 5.0 1.34 93.52 56.302 99.4 112.604
C-1 75.0 1:15:00 | 705.680 [ 1.900 | 2.408 [ 2.400 297 263 236 67 80 80 6.0 1.38 95.96 66.356 99.1 113.754
C-2 87.5 1:27:30 | 716.030 [ 1.700 | 2.154 [ 2.200 298 267 254 64 81 81 6.0 1.30 90.83 76.222 99.4 114.334
C-3 100.0 1:40:00 | 726.210 [ 1.700 | 2.154 [ 2.200 301 266 251 59 81 81 6.0 1.30 91.01 86.040 99.6 114.720
D-1 112.5 1:52:30 | 736.340 [ 2.000 | 2.534 [ 2.500 293 263 244 55 80 80 7.0 1.41 98.19 96.243 99.3 115.491
D-2 125.0 2:05:00 | 746.840 [ 2.200 | 2.788 | 2.800 296 266 256 53 81 81 8.0 1.48 103.19 107.094 99.1 116.830
D-3 137.5 2:17:30 | 758.020 [ 2.100 | 2.661 [ 2.700 301 267 269 54 81 81 7.0 1.45 101.15 118.961 100.2 118.961
Last Pt 150.0 2:30:00 | 770.250
Final Val 150.0 2:30:00 | 770.250 Max Vac| 8.0 Final Values 118.961 100.2
Averagle Values 1.767 2.250 296 262 248 62 81 81 1.33 92.29
81
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METHOD 5 (FRONTHALF) AND 202 (BACKHALF) - SAMPLE RECOVERY AND INTEGRITY DATA SHEET |

Plant Name|Fibrominn Biomass Power Plant Date|07/03/07
Sampling Location |Stack Outlet Project #|snc-07-benson.mn-comp#1
Operator |TKG Acetone Lot Number|C38B11
Run History Data
Run Number[ OUT-PM-1 OUT-PM-2 OUT-PM-3
Run Start Time 23:42 2:44 5:27 (hh:mm)
Run Stop Time 2:38 5:22 7:58 (hh:mm)
Train Prepared By| KV/SK KV/SK KV/SK
Train Recovered By| KV/SK KV/SK KV/SK
Recovery Date| 7/3/2007 7/4/2007 71412007 | (mm/ddlyy)
Relinquished By TG TG TG
Received By PS PS PS
Relinquished Date| 7/5/2007 7/5/2007 7/5/2007 | (mm/ddlyy)
Relinquished Time 19:00 19:00 19:00 (hh:mm)
Equipment Identification Numbers
Filter| M-1916 M-2149 M-1973
Acetone Wash ok ok ok
Silica Gel ok ok ok
Impinger Case|SAMP-BC-0004| SAMP-BC-0003| SAMP-BC-0026 [Sample Blank Taken YES]
Sample Box|SAMP-BH-0027| SAMP-BH-0004| SAMP-BH-0028
Oven ok ok ok
Moisture Content Data
Impingers 1, 2, and 3 - Liquid Volume
Final Volume (Vy) 2806.8 2945.0 2868.1 ml
Initial Volume Vi) 2257.2 2237.6 2225.7 ml
Net Volume (V) 549.6 707.4 642.4 ml
Comments
Impinger 4 - Silica Gel Weight
Final Weight (Wy) 937.3 961.5 1003.5 g
Initial Weight (D] 900.7 925.5 915.7 g
Net Weight (W) 36.6 36.0 87.8 g
Comments
Total Water Collected
Total Volume| (Vo | 5863 | 7434 [ 7303 [ ml
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METHOD 5 (FRONTHALF) AND 202 (BACKHALF) - SAMPLE ANALYTICAL DATA SHEET

Plant Name|Fibrominn Biomass Power Plant Date|07/03/07
Sampling Location |Stack Outlet Project #|snc-07-benson.mn-comp#1
Operator|TKG Acetone Lot Number|C38B11
Analytical Data
Placed in Desiccator Run|OUT-PM-1]| Start Time| 23:42
Number Date Time Leakage Evident? L]
Filter] M-1916 | 07/06/07 10:30 Estimated Volume 0.00
Probe Wash Beaker #| 100-94 | 07/06/07 10:30
Water Beaker #[ 400-54 | 07/06/07 10:30
MeCl (org) Beaker #| 250-22 | 07/06/07 10:30
Weight Data
Filter and Beaker Weight Filter Date Time Humidity Temp Cal Audit
g mm/dd/yy hh:mm %RH oF g
Measurement 1 (myy) 49.0370 | 07/06/07 16:37 38% 76
Measurement 2 (my) 49.0365 7617 11:45 38% 75
Measurement 3 (mg)
Measurement 4 (my)
Probe Wash and Beaker Weight Acetone Date Time Humidity Temp Cal Audit
g mm/dd/yy hh:mm %RH oF g
Measurement 1 (myy) 55.2304 | 07/06/07 16:37 38% 76
Measurement 2 (myy) 55.2307 7617 11:45 38% 75
Measurement 3 (msy,)
Measurement 4 (Mya)
Imp Content and Beaker Weight Imp Water Date Time Humidity Temp Cal Audit
g mm/dd/yy hh:mm %RH oF g
Measurement 1|  (Myjno) 121.8997 | 07/06/07 16:37 38% 76
Measurement 2  (Myjo) 121.8997 76/7 11:45 38% 75
Measurement 3|  (Mgjno)
Measurement 4|  (Myjno)
Organics and Beaker Weight MeCl Org Date Time Humidity Temp Cal Audit
g mm/dd/yy hh:mm %RH oF g
Measurement 1| (Myq) 99.8518 | 07/06/07 | 16:37 38% 76
Measurement 2|  (Myq) 99.8515 7617 11:45 38% 75
Measurement 3|  (Mzy)
Measurement 4|  (Myoq)
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| METHOD 5 (FRONTHALF) AND 202 (BACKHALF) - SAMPLE ANALYTICAL DATA SHEET

Plant Name|Fibrominn Biomass Power Plant Date|07/03/07
Sampling Location |Stack Outlet Project #|snc-07-benson.mn-comp#1
Operator|TKG Acetone Lot Number|C38B11

Tare (Pre-Particulate) Weights

Tare Filter Filter Beaker Acetone Beaker Imp Content Beaker
0.3707 48.6544 55.2202 121.6793 g
Tare Organics Beaker PM,, Beaker
99.8509 g | Run|OUT-PM-1
Sample Volume and Blank Concentrations
Probe Wash Volume (V) 90.0000 ml
Impinger Content Volume (Vino) 925.0000 ml
Organics Wash Volume (Vorg) 180.0000 mi
Net Wash Volume (vn) 1195.0000 mi
Acetone Blank Weight of Solids (Wap) 0.0011 g
Imp Cont Blank Weight of Solids (Winop) 0.0000 g
MeCl Blank Weight of Solids (Worgh) 0.0004 g
Acetone Blank Volume (Vap) 150.0000 mi
Imp Content Blank Volume (Vinob) 200.0000 ml
MeClI Blank Volume (Vorgb) 150.0000 ml
Acetone Blank Concentration (Ca 0.0072 mg/ml
Imp Content Blank Concentration (Cino) 0.0000 mg/ml
MeCl Blank Concentration (Corg) 0.0030 mg/ml
Results
Filter; PM10,; Probe, |Imp Contj,,|Organics,q
Final Weight (myg) 49.0367 55.2305 | 121.8997 | 99.8516 g
Tare Weight (my) 49.0251 55.2202 | 121.6793 | 99.8509 g
Weight Gain (my) 11.6 10.3 220.4 0.7 mg
Blank Adjustment (Wy) 0.6 0.0 0.5 mg
Total Particulates M) 241.8 mg
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METHOD 5 (FRONTHALF) AND 202 (BACKHALF) - SAMPLE ANALYTICAL DATA SHEET

Plant Name|Fibrominn Biomass Power Plant Date|07/03/07
Sampling Location |Stack Outlet Project #|snc-07-benson.mn-comp#1
Operator|TKG Acetone Lot Number|C38B11
Analytical Data
Placed in Desiccator Run|OUT-PM-2| Start Time|  2:44
Number Date Time Leakage Evident? L]
Filter| M-2149 | 07/06/07 10:30 Estimated Volume 0.00
Probe Wash Beaker #| 100-98 | 07/06/07 10:30
Water Beaker #[ 400-33 | 07/06/07 10:30
MeCl (org) Beaker #| 250-30 | 07/06/07 10:30
Weight Data
Filter and Beaker Weight Filter Date Time Humidity Temp Cal Audit
g mm/dd/yy hh:mm %RH oF g
Measurement 1 (myy) 54.8877 | 07/06/07 16:37 38% 76
Measurement 2 (my) 54.8882 7617 11:45 38% 75
Measurement 3 (mg)
Measurement 4 (my)
Probe Wash and Beaker Weight Acetone Date Time Humidity Temp Cal Audit
g mm/dd/yy hh:mm %RH oF g
Measurement 1 (myy) 54.9307 | 07/06/07 16:37 38% 76
Measurement 2 (myy) 54,9309 7617 11:45 38% 75
Measurement 3 (msy,)
Measurement 4 (Mya)
Imp Content and Beaker Weight Imp Water Date Time Humidity Temp Cal Audit
g mm/dd/yy hh:mm %RH oF g
Measurement 1  (Myjo) 158.5654 | 07/06/07 16:37 38% 76
Measurement 2  (Myo) 158.5654 76/7 11:45 38% 75
Measurement 3|  (Mgjno)
Measurement 4|  (Myjno)
Organics and Beaker Weight MeCl Org Date Time Humidity Temp Cal Audit
g mm/dd/yy hh:mm %RH oF g
Measurement 1| (M) 91.4065 | 07/06/07 16:37 38% 76
Measurement 2|  (Myq) 91.4063 7617 11:45 38% 75
Measurement 3|  (Mgy)
Measurement 4|  (Myoq)
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| METHOD 5 (FRONTHALF) AND 202 (BACKHALF) - SAMPLE ANALYTICAL DATA SHEET

Plant Name|Fibrominn Biomass Power Plant

Date|07/03/07

Sampling Location |Stack Outlet

Project #|snc-07-benson.mn-comp#1

Operator|TKG Acetone Lot Number|C38B11

Tare (Pre-Particulate) Weights

Tare Filter Filter Beaker Acetone Beaker Imp Water Beaker
0.3587 54,5144 54.9258 158.2930 g
Tare Organics Beaker PM,, Beaker
91.4049 g | Run|OUT-PM-2
Sample Volume and Blank Concentrations
Probe Wash Volume (V) 90.0000 ml
Impinger Content Volume (Vino) 1040.0000 ml
Organics Wash Volume (Vorg) 150.0000 mi
Net Wash Volume (vn) 1280.0000 mi
Acetone Blank Weight of Solids (Wap) 0.0011 g
Imp Cont Blank Weight of Solids (Winop) 0.0000 g
MeCl Blank Weight of Solids (Worgh) 0.0004 g
Acetone Blank Volume (Vap) 150.0000 mi
Imp Content Blank Volume (Vinob) 200.0000 ml
MeClI Blank Volume (Vorgb) 150.0000 ml
Acetone Blank Concentration (Ca 0.0072 mg/ml
Imp Content Blank Concentration (Cino) 0.0000 mg/ml
MeCl Blank Concentration (Corg) 0.0030 mg/ml
Results
Filter; PM10,; Probe, |Imp Contj,,|Organics,q
Final Weight (myg) 54.8880 54.9308 | 158.5654 | 91.4064 g
Tare Weight (my) 54.8731 54,9258 | 158.2930 | 91.4049 g
Weight Gain (my) 14.9 5.0 272.4 1.5 mg
Blank Adjustment (Wy) 0.6 0.0 0.4 mg
Total Particulates M) 292.7 mg
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| METHOD 5 (FRONTHALF) AND 202 (BACKHALF) - SAMPLE ANALYTICAL DATA SHEET |

Plant Name|Fibrominn Biomass Power Plant Date|07/03/07
Sampling Location |Stack Outlet Project #|snc-07-benson.mn-comp#1
Operator|TKG Acetone Lot Number|C38B11
Analytical Data
Placed in Desiccator Run|OUT-PM-3]| Start Time|  5:27
Number Date Time Leakage Evident? L]
Filter] M-1973 | 07/06/07 10:30 Estimated Volume 0.00
Probe Wash Beaker #| 250-52 | 07/06/07 10:30
Water Beaker #| 400-139 | 07/06/07 10:30
MeCl (org) Beaker #| 250-56 | 07/06/07 10:30
Weight Data
Filter and Beaker Weight Filter Date Time Humidity Temp Cal Audit
g mm/dd/yy hh:mm %RH oF g
Measurement 1 (myy) 54.5513 | 07/06/07 16:37 38% 76
Measurement 2 (my) 54,5518 7617 11:45 38% 75
Measurement 3 (mg)
Measurement 4 (my)
Probe Wash and Beaker Weight Acetone Date Time Humidity Temp Cal Audit
g mm/dd/yy hh:mm %RH oF g
Measurement 1 (myy) 102.9624 | 07/06/07 16:37 38% 76
Measurement 2 (myy) 102.9620 76/7 11:45 38% 75
Measurement 3 (msy,)
Measurement 4 (Mya)
Imp Content and Beaker Weight Imp Water Date Time Humidity Temp Cal Audit
g mm/dd/yy hh:mm %RH oF g
Measurement 1  (Myjo) 160.8034 | 07/06/07 16:37 38% 76
Measurement 2  (Myjo) 160.8034 76/7 11:45 38% 75
Measurement 3|  (Mgjno)
Measurement 4|  (Myjno)
Organics and Beaker Weight MeCl Org Date Time Humidity Temp Cal Audit
g mm/dd/yy hh:mm %RH oF g
Measurement 1| (M) [ 103.0957 | 07/06/07 | 16:37 38% 76
Measurement 2|  (Myq) 103.0953 76/7 11:45 38% 75
Measurement 3|  (Mzy)
Measurement 4|  (Myqq)
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METHOD 5 (FRONTHALF) AND 202 (BACKHALF) - SAMPLE ANALYTICAL DATA SHEET

Plant Name|Fibrominn Biomass Power Plant Date|07/03/07
Sampling Location |Stack Outlet Project #|snc-07-benson.mn-comp#1
Operator|TKG Acetone Lot Number|C38B11
Tare (Pre-Particulate) Weights
Tare Filter Filter Beaker Acetone Beaker Imp Water Beaker
0.3809 54.1568 102.9592 160.5470 g
Tare Organics Beaker PM,, Beaker
103.0908 g | Run|OUT-PM-3
Sample Volume and Blank Concentrations
Probe Wash Volume (V) 130.0000 ml
Impinger Content Volume (Vino) 1020.0000 ml
Organics Wash Volume (Vorg) 200.0000 mi
Net Wash Volume (vn) 1350.0000 mi
Acetone Blank Weight of Solids (Wap) 0.0011 g
Imp Cont Blank Weight of Solids (Winop) 0.0000 g
MeCl Blank Weight of Solids (Worgh) 0.0004 g
Acetone Blank Volume (Vap) 150.0000 mi
Imp Content Blank Volume (Vinob) 200.0000 ml
MeClI Blank Volume (Vorgb) 150.0000 ml
Acetone Blank Concentration (Ca 0.0072 mg/ml
Imp Content Blank Concentration (Cino) 0.0000 mg/ml
MeCl Blank Concentration (Corg) 0.0030 mg/ml
Results
Filter; PM10,; Probe, |Imp Contj,,|Organics,q
Final Weight (myg) 54,5516 102.9622 | 160.8034 | 103.0955 g
Tare Weight (my) 54,5377 102.9592 | 160.5470 | 103.0908 g
Weight Gain (m,) 13.9 3.0 256.3 4.7 mg
Blank Adjustment (Wy) 0.9 0.0 0.6 mg
Total Particulates M) 276.3 mg
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EXAMPLE CALCULATIONS (Reference Method 1 - Circular Stack)

L, = distance to far wall of stack (in.)

L. = distance to near wall of stack (in.) [reference]
D = diameter of stack (in.)

A, = area of stack (ft?)

B = distance downstream (in.)

Bp = stack diameters downstream (dia.)

A = distance upstream (in.)

Ap = stack diameters upstream (dia.)

Area of Stack (ft?)

A(ftDY=7x| ——
(M) =7

108.0 in.
2 x 12in./ft

A, (ff)= 3.14 x = 63.62 ft?

D (in.) =

Diameter of Stack (in.)

D(in)=L,, -L,,

129

in.- 21 in.= 108 in.

Stack Diameters Downstream

BD(dia.):%

Bp, (dia.) =

910 in. .
—————— = 8.43 diameters
108 in.

Stack Diameters Upstream

A, (dia.) :%

Ap (dia.) =

2358 in. .
—— = 21.83 diameters
108 in.

Number of Traverse Points

Based on 40 CFR Part 60, Appendix A, Method 1, Section 2.2

¥
DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A}

DUGT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A}

*
DUCT.DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE {DISTANCE B)

Figure 1-1. Minimum number of traverse points for particulate traverses.

0.5 1.0 15 2.0 25
se T T T T T T T 05 15 2.0 25
s0 T T T T T T
* HIGHER NUMBER IS FOR 'DISTURBANCE| '
RECTANGULAR STACKS OR DUCTS T ©HIGHER NUMBER IS FOR 'DISTURBANCE
2 sl al |- went| RECTANGULAR STACKS OR DUCTS T
H 4| measunement 2 e0f— A —
o SITE =2 { MEASUREMENT
w I e “sF 17— SvE
]
b B 2 T
Ser . I 112 =F ' ]
= 24 OR 25 DISTURBANCE = l
F) = kmsvunsmct
& 20 s
£ o (& = -
2 16 _STACK DIAMETER> 061 m (2¢in)| | 5 STACK DIAMETER > 0,61 m (24 in.)
= 12 F
5 3 L 12
Z 10— 8ore* - |2 = —
= * FROM POINT OF ANY TYPE OF l_.—_ A 8 OR 9*
DISTURBANCE (BEND. EXPANSION. CONTRACTION, ETC.)
STACK CIAMETER = 0.30 TO 0.61 m (12:24 in} STACK DIAMETER = 0.30 TO 0.61 m {1224 in}
o 1 1 i ] | | o ) | | ! L i
2 3 0 5 © 7 0 9 10 z 3 s O 7 s s 0

DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE B)

Figure 1-2. Minimum number of traverse points for velocity tnonparticulate) traverses.

Traverse Point Locations
Based on 40 CFR Part 60, Appendix A, Method 1, Section 2.3

Location of Traverse Points in ular Stacks

(Fraction of Stack Dimension from Inside Wall to Trawverse Paint)

Number of Traverse Points Across the Stack
4 16
067 032 021 016
.280 108 087 045
750 194 118 0ss
933 323 177 125
B77 250 168
806 386 220
895 B44 283
968 750 375
823 B25
.BE2 717
933 7a0
873 831
875
915
951
954

Note: Lack of significant figures may cause rounding errors between actual calculations and example calculations.
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EXAMPLE CALCULATIONS (Reference Method 2)

P, = barometric pressure (in. Hg)

Pstatic = static pressure (in. H,0)

P, = absolute stack pressure (in. Hg)

%N, = nitrogen concentration (%)

%CO, = carbon dioxide concentration (%)
%0, = oxygen concentration (%)

%CO = carbon monoxide concentration (%)
MW = molecular weight (Ib/Ib-mole)

B.s = stack moisture content (%)

My = stack dry molecular weight (Ib/Ib-mole)
M, = stack wet molecular weight (Ib/Ib-mole)
T = Standard temperature, 68°F, 528°R
Psw¢ = standard pressure, 29.92 in. Hg

vg = local velocity (ft/sec)

v = average stack gas velocity (ft/sec)

Qg4 = average stack dry standard flow rate (dscf/hr)

Q.. = average stack wet flow rate (ascf/min)

C, = pitot tube coefficient

Ap = velocity head (in. H,0)
A, = area of stack (ft?)

N, = null angle (deg.)

t, = stack temperature (°F)

T, = temperature offset, 460°R
K, = pitot tube constant,

85.49 (ft/sec)(((Ib/lb-mole)(in. Hg))/((CR)(in. Hg)))"?

Absolute Stack Pressure (in. Hg)

P
P, (in.Hg) = P, +-ac
s ( g9) b T3 6

-0.23 in. H0O

Ps (in. Hg) = 29.92 in.Hg +

13.6 in. H,0/in. Hg

= 29.90 in.Hg

Nitrogen Concentration (%)
%N, =100 - %CO, - %0, —%CO
%N, (%)= 100- 14.39 % - 483 %- O

80.78 %

Stack Dry Molecular Weight (Ib/Ib-mole)

M, (Ib/Ib—mol)=>)" (Oo"mp x % component J

MW
1

M, (Ib/lb-mol) = [“‘”bﬂ

32 Ib/Ib-mol

x 1439 %|+
100

100

4.83  %|+ etc. =
Ib-mol

30.5 Ib

Stack Wet Molecular Weight (Ib/Ib-mole)

B
Ms(lb/Ib—moI):{Md x[l—lgg

B
w x —WS
"% " 100 }

18 1b 30 %1_ 26.75 Ib

0,
Ms (Ibfib-mol) =4—>> 10 1, 30 % ).,
Ib-mol 100

X =
Ib-mol 100 J Ib-mol

Local Velocity (ft/sec)

t.+T

85.49 ft [ (Ib/lb-mol)(in. ng . o

Va (fisec) = — = [ CR)(in. H,0)

+ 460 °R

6959 ft

291
1.00 in.HO -
299 in.Hgx 26.75

Ib/Ib-mol

sec

Note: Lack of significant figures may cause rounding errors between actual calculations and example calculations.
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EXAMPLE CALCULATIONS (Reference Method 2)

P, = barometric pressure (in. Hg) C, = pitot tube coefficient
Pstatic = static pressure (in. H,0) Ap = velocity head (in. H,0)

P, = absolute stack pressure (in. Hg) A = area of stack (ft2)

%N, = nitrogen concentration (%) Na = null angle (deg.)

%CO, = carbon dioxide concentration (%) t, = stack temperature (°F)
%0, = oxygen concentration (%) T, = temperature offset, 460°R

%CO = carbon monoxide concentration (%)
MW = molecular weight (Ib/Ib-mole)
B.s = stack moisture content (%)
My = stack dry molecular weight (Ib/Ib-mole)
M, = stack wet molecular weight (Ib/Ib-mole)
K, = pitot tube constant,
85.49 (ft/sec)(((Ib/lb-mole)(in. Hg))/((°R)(in. Hg)))"?
Tstp = standard temperature, 68°F
Pstp = standard pressure, 29.92 in. Hg
vg = local velocity (ft/sec)
Vg = average stack gas velocity (ft/sec)
Qsp = average stack dry standard flow rate (dscf/hr)
Qaw = average stack wet flow rate (ascf/min)

Average Stack Gas Velocity (ft/sec)

t )y +T
v,(ft/sec) = K, xC, x (yAp ), x (t)y + Ty

P, x M|

12

vg (ft/sec) =

+ 460 °R

72.74 ft

85.49 ft { (Ib/Ib-mol)(in. H o 291
(( -~ m,o)('" 9y 084 x 105 in.H,0
sec  (_ (°R)(in. H0)

299 in.Hgx 26.75 Ib/lb-mol

sec

Average Stack Dry Standard Flow Rate (dscfh)
B
60><60><[l— lowijvs x A xTgyy x P,

dscfh) =
QSd ( ) (ts +Tu ) x Pstd

3600 sec [ 30.0 %] 72.74  ft
h— xl 1- X

Qg4 (dscf/hr) = X 6362 ft2 x

100 sec
68 + 460 °R 29.90 in. Hg 8,192,279  dscf
X -
291 + 460 °R 29.92 in. Hg hr

Average Stack Wet Flow Rate (acfm)
Q.. (acfm) =60 x v  x A

. 60 sec 72.74 ft 277,654 acf
Q,,, (acf/min) = - X X 6362 ft2 = -
min sec min
Average Stack Wet Standard Flow Rate (ascfh)
60 x xT., xP
st (ascfh) — Qaw std s
(ts + Tu ) X Pstd
60 mi 277,654 f
Q.. (ascfihr) = mn oy AEASL S
hr min
68 + 460 °R 29.90 in. Hg 11,703,256  ascf
X -
291 + 460 °R 29.92 in. Hg hr

Note: Lack of significant figures may cause rounding errors between actual calculations and example calculations.
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EXAMPLE CALCULATIONS (Reference Method 3a)

%N, = nitrogen concentration (%)

%CO, = carbon dioxide concentration (%)

%0, = oxygen concentration (%)

ppmCO = carbon monoxide concentration (ppm)
%CO = carbon monoxide concentration (%)

My = stack dry molecular weight (Ib/Ib-mole)
(Fo)avg = average calculated fuel factor

(%EA),,q = average excess air (%)

Carbon Monoxide Concentration (%)

9%CO = PPMCO.
10,000
100.00 ppm
%CO (%) = = 1.0E-02 %

10,000 ppm/%

Nitrogen Concentration (%)
%N, =100 -%CO, -%0, -%CO

%N (%)= 100- 14 %- 5 %- 001 %= 8099 %

Stack Dry Molecular Weight (Ib/Ib-mole)

MW
Mg (Ib/Ib—mol)=>)" (mg’mp x % component J

44 Ib/lb-mol 32 Ib/lb-mol 30.44 Ib
Mg (Ibllb-mol) = |[————— x 14 %|+|——— " x 5  %+etc.= —n —
100 100 Ib-mol

Average Calculated Fuel Factor

_ 20.9-(%0,),,, —(0.5x(%CO),, )|
o(avg) (%Coz)avg + (%CO)

avg

209%- 5 %-05x 001 %)
14 % + 001 %

1.135

Fo(avg) =

Average Excess Air (%)

avg

0 o _ 100><|_(%Oz) _(0-5X(%Co)avg )J
HEA,, (%) = (0264 x(N,),., )-[%0,),,, - (05x(%CO),, )]

100 5 %-05x 001 %)}

(0264x 8099 %-] 5 %{05x 001 %] 305 %

(%EA)avs =

Note: Lack of significant figures may cause rounding errors between actual calculations and example calculations.
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EXAMPLE CALCULATIONS (Reference Method 4)

V¢ = final dry gas meter reading (dcf)
Vi = initial dry gas meter reading (dcf)
V,, = total meter volume (dcf)

tmvg) = average meter temp. (°F)
tsavg) = average stack temp. (°F)

P, = barometric pressure (in. Hg)
Pstatic = static pressure (in. H,0)

W, = total impinger weight (g) = X(WW))

Ks = water mass to std water vapor, 0.04715 ft3/g

K, = standard volume correction, 17.65°R/in. Hg

Y = meter calibration factor

T, = absolute temperature offset, 460°R

Bys = final moisture content (%) = min of B (caic) and Bys(svp)

AH,,4 = average orifice pressure (in. H,0)
V, = initial impinger volume (ml)

V; = final impinger volume (ml)

W; = initial impinger weight (g)

Water Volume Weighed (dscf)

szg(std) (dSCf ) :Wt x KS

W; = final impinger weight (g) Viwsg(std) = 585.20 g x 0.04715 ft3/g = 27.592 dscf
V; = total impinger volume (ml) = Z(VV))
Standard Meter Volume (dscf)
AH
K, xY xV_ X(Pb + 13aég ]
V., oqa (dscf ) = '
(std)
(tm )avg +Tu
17.65 °R 1.00 110.91  dcf 2949  in.Hg + 187 _in. H,0
— X : X . cf x . in. - -
Voo = in. Hg 9% 136in.H,0/in.Hg ) = 107.92  dscf

78 °F +

460

°R

Calculated Moisture Content (%)

szg (std)

B (%) =100 x
ws(calc)
) Vm(std)

wsg (std

27.59218 dscf
Bws(calc) =100 x =
27.59218 dscf + 107.9155 dscf

20.36208 %

Saturated Moisture Content (%)

6.691— 3144

Bws(svp) (%) =100 x <100
* 136
3144
6.691 -
10[ 293 °F + 390.86]
Bussvp) = 100 x 023 in HO
2949  in. Hg + : o~

13,6 in. H,0 / in. Hg

<100 = 100 %

Note: Lack of significant figures may cause rounding errors between actual calculations and example calculations.
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EXAMPLE CALCULATIONS (Isokinetic Sampling)

C,, = nozzle diameter constant, 0.03575
Q,, = estimated orifice flow rate, 0.750 acfm

else Vm/® from previous run
V,, = total meter volume (acf)

© = total sampling time (min)

Ap,,g = average pitot tube differential pressure (in. H,0)
AH@ = DH @ 0.75 SCFM (in. H,0)

D, = actual nozzle diameter (in.)

Ap = velocity head (in. H,0)

t., = average gas meter temperature (°F) Desired Orifice (in. H,0)
T, = absolute temperature offset, 460°R AH, (in.H,0) =K xAp
C, = pitot tube coefficient AHgq (in. H,O) = 1.28 x 1.5 in. H,O = 1.918 in. H,O
B.m = meter moisture content (%)
B.,s = stack moisture content (%) Absolute Meter Pressure (in. Hg)
= ° . AH
ts = average stack temperatu.re (°F) P (in.Hg) = P, + @
My = stack dry molecular weight (Ib/Ib-mole) 13.6
P, = absolute stack pressure (in. Hg) . . 1.83 in. H,O .
P (in. Hg) = 29.49 .Hg + - - = 29.62 .H
C, = K Factor Constant, 849.8 m (in- Ho) M9 43561n. H,0/in. Hg -9
Recommended Nozzle Diameter (in.)
B
C X0 xP 1— Bum de(l—mwcs)]+(18was)
. X X
D,(in)= |—"—"x 100 |, (t, +T,)x
(tm+Tu)XCp 1_% PsXApavg
100
0.03575 (Ib-mole=°Rein. H,0)"?sminein.? 00 ¢
/ (Ib-mole” Rvin. H,0) ~*min“in 075 acf x 2962 in.Hg |1- k
acfsin. Hg”"*lb « 100
( 81 °F + 460°R)x 0.84 1.0 %
100
30.44 25.0 9 18 Ib
b x[1 - ‘l[ 25.0 %]
(291 °F + 460°R)x —® 100 _J Lib-mo = 0245 in
X 2947 in.Hg x 105 _ in. H,0 ' '
DP to DH Isokinetic Factor 2
me me B
M x 1—100 + 18><1O 1——ws £ T P
+
K =C, xC2xAH @x D}, x s S | EOO x| T”]xps
My x| 11— |4 18x 1— —wm Stl) Fn
100 100 100
2
, 250 %)
4 - —
849.8 . 100 81 ° °
K= ——— — x 084 x 183 in H0 x 0225667 x X F +460R
in. H,O¢in. 0.0 % 291 °F + 460°R
100 Y,
3044 b [, 00 %) [ 181b 00 %
x| 1- +
Ib/mole 100 ) (lb-mol 100 29.47 in. Hg 128
< X .
3044 b 1 25.0 % 18 1b 25.0 % 29.62 in. Hg
x| 1- +
Ib/mole 100 J Ulb-mol 100

Note: Lack of significant figures may cause rounding errors between actual calculations and example calculations.
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EXAMPLE CALCULATIONS (Reference Method 5)

K, = isokinetic conversion constant, 0.0945minein.Hg/sec+°R

my, = weight measurements (g)

v, = acetone volume (ml)

Vino = impinger content volume (ml)
Vorg = Organics wash volume (ml)
w, = blank weight of solids (g)

v, = blank volume (ml)
my, = final weight, avg of last two measurements (g)
m,, = tare weight (g)

Total Particulates (mg)

M n(mg) = z:(mx _Wx)

M,(mg)==( 103 mg- 0.645 mgl+etc... =  241.84 mg
Local Stack Velocity (ft/sec) t +T
Vi (ft/sec) = K xC x4/Ap x SB 4 5
Ws Ws

12

q x 0.84

85.49 ft [ (Ib/lb-mol)(in. Hg

Ve (fUsec) = —2 [ CR)in. H;0)

S

100 100

x [1.50 in.H,O x

306 °F + 460 °R
3044 b 250 9 181b 250 %)=
29.47 in. Hg x x| 1- A)L % 85.77 ft
Ib/mole 100 J {lb-mol 100 ) sec
Cumulative Percent Isokinetic (%
( 0) K4 X ((ts )avg +Tu )va
1 (%) = a
D 1 B
®><(VS(,)) XPoxmx| —Lx—| |x|1-—%
ag 2 12 100
1 (%) =
0.0945 mine<in. Hg
0 X 307 °F+460°R|x 107.92 scf
sec* R
, 85.80 ft , 0.225667 in. fr. ) 25 %] = 98.80142 %
12.5 minx 29.47 in.Hg x3.14 x - x| 1-
sec 2 12in. ) 100 )
Net Wash Volume (ml)
Vn (ml) = Va +Vin0 + Vorg
Vp (ml) = 90 ml + 925 ml + 180 ml = 1195 ml
Blank Concentration (mg/ml) Blank Adjustment (lesser of)
1000 x w =m ---0r---
C,(mg/ml)="—"—""""-x W, (mg)=m,---or---v, xC,
x W, (mg) = 10.3 mg or
1000 x 0.001075 0.007167 0.007167
C, (mg/ml) = 9 mg Omx —— 19 - 645 mg
150 mi mi ml
Weight Gain (mg)
m, (mg) = (m, —m, )x1000
m, (mg) =[ 55.2305 mg - 55.2202 mg]x 1000 = 10.3 mg

Note: Lack of significant figures may cause rounding errors between actual calculations and example calculations.
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EXAMPLE CALCULATIONS (Reference Method 5)

M, = total particulates (mg)

Vin(sta) = Standard meter volume (dscf)

Qg4 = dry standard stack flow rate (dscfm)
F4 = fuel f-factor (dscf/MMBtu)

%0, = oxygen percentage (%)

Qs = wet standard stack flow rate (ascfm)

Stack Particulate Concentration (g/dscf)

c.(g/dscf)=0.001x M,

m(std)

0.00 g

g 241.84 mg
X

Cs (g/dscf) =
s (g/asc) 1000 mg 107.92 dscf

dscf

Stack Particulate Concentration (gr/dscf)

c_(gr/dscf ) =0.001x M, 7000

X
Voeq) 453.592
g « 241.84 mg

7000 gr

Ib 0.034583 gr

c's (gr/dscf) =
= (9 ) 1000 mg 107.92 dscf

Ib

X =
453.592 g dscf

Particulate Emissions Rate (kg/hr)
60
E(kg/hr)=c —
( g ) s ><Qsd X 1000

kg 60 min 0.00 g
X

176,434 dscf 23.72 kg

E (kg/hr) =

1000 g hr dscf

min hr

Particulate Emissions Rate (Ib/hr)

E'(b/hr) = Mo*Qu 60
Vo, 453592 x1000
g « 60 min

Ib
E' (Ib/hr) =

241.84 mg 176,434 dscf 52.29946 Ib

1000 mg hr

X X
453592 g

107.92 dscf min hr

Particulate Emissions Rate (ton/yr)

.. . 8760

E (ton/yr)=E x——

(ton/yr) =& <5000
8760 hr

ton 52.29946 Ib

E" (ton/yr) =

229.07 ton

2000 Ib hr

yr

yr

Particulate Emissions Rate (Ib/MMBtu)

E"(Ib/MMBtu) = M, xF, x
V1 ) x1000 x 453 592

g Ib
E" (Ib/MMBtu) =

20.9
20.9- %0,
241.84 mg

1,890 dscf 20.9

0.06052 Ib

X X
1000mg ~ 453.592g

107.92 dscf

X =
[20.9 - 5.0 %]

MMBtu

MMBtu

Heat Input (MMBtu/hr)
100 - B,

HI (MMBtu /hr) = Q,, x1000 x(

M

100 x F,

13,292.7 wkscf 10° scf

HI (MMBtu/hr) =

20.9- %0,
20.9

100- 204 %

784 MMBtu

hr kscf

X
[100x

20.9 - 5.0 %
X =
20.9

1,890 dscf/MMBtu

hr

Note: Lack of significant figures may cause rounding errors between actual calculations and example calculations.
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TEST RESULTS AND CALCULATIONS

Opacity Emissions Data



Company: Fibrominn, LLC Average Opacity: 2.69 %
Equipment: Biomass Boiler Stack Exhaust Maximum Opacity: 15 %
Location: Benson, Minnesota Run 1 6 Minute Average: 3.07 %
Date: July 2, 2007 6 Minute Maximum: 14.58 %
Project #: snc-07-benson.mn-comp#1 Readings at 20 %: 0 readings
TIME |[OPACITY| 6 MIN TIME [OPACITY| 6 MIN TIME |[OPACITY| 6 MIN TIME OPACITY| 6 MIN
(min) (%) AVG. (min) (%) AVG. (min) (%) AVG. (min) (%) AVG.
0.00 0 N/A 15.00 15 13.75 30.00 0 1.67 45.00 5 0.21
0.25 0 N/A 15.25 15 13.96 30.25 0 1.67 45.25 5 0.42
0.50 0 N/A 15.50 15 14.17 30.50 0 1.67 45.50 5 0.63
0.75 0 N/A 15.75 15 14.38 30.75 0 1.67 45.75 5 0.83
1.00 0 N/A 16.00 15 14.58 31.00 0 1.67 46.00 0 0.83
1.25 0 N/A 16.25 15 14.58 31.25 0 1.67 46.25 0 0.83
1.50 0 N/A 16.50 15 14.58 31.50 0 1.67 46.50 0 0.83
1.75 0 N/A 16.75 15 14.58 31.75 0 1.67 46.75 0 0.83
2.00 0 N/A 17.00 10 14.38 32.00 0 1.46 47.00 0 0.83
2.25 0 N/A 17.25 10 14.17 32.25 0 1.25 47.25 0 0.83
2.50 0 N/A 17.50 10 13.96 32.50 0 1.04 47.50 0 0.83
2.75 0 N/A 17.75 10 13.75 32.75 0 0.83 47.75 0 0.83
3.00 0 N/A 18.00 10 13.54 33.00 0 0.63 48.00 0 0.83
3.25 0 N/A 18.25 10 13.33 33.25 0 0.42 48.25 0 0.83
3.50 0 N/A 18.50 5 12.92 33.50 0 0.21 48.50 0 0.83
3.75 0 N/A 18.75 5 12.50 33.75 0 0.00 48.75 0 0.83
4.00 0 N/A 19.00 0 12.61 34.00 0 0.00 49.00 0 0.83
4.25 0 N/A 19.25 0 12.73 34.25 0 0.00 49.25 0 0.83
4.50 0 N/A 19.50 0 12.62 34.50 0 0.00 49.50 0 0.83
4.75 0 N/A 19.75 0 12.50 34.75 0 0.00 49.75 0 0.83
5.00 0 N/A 20.00 5 12.00 35.00 0 0.00 50.00 0 0.83
5.25 0 N/A 20.25 5 11.50 35.25 0 0.00 50.25 0 0.83
5.50 0 N/A 20.50 5 11.00 35.50 0 0.00 50.50 0 0.83
5.75 0 0.00 20.75 5 10.50 35.75 0 0.00 50.75 0 0.83
6.00 0 0.00 21.00 5 10.00 36.00 0 0.00 51.00 0 0.63
6.25 0 0.00 21.25 5 9.50 36.25 0 0.00 51.25 0 0.42
6.50 0 0.00 21.50 5 9.00 36.50 0 0.00 51.50 0 0.21
6.75 0 0.00 21.75 5 8.50 36.75 0 0.00 51.75 0 0.00
7.00 0 0.00 22.00 5 8.00 37.00 0 0.00 52.00 0 0.00
7.25 0 0.00 22.25 5 7.50 37.25 0 0.00 52.25 0 0.00
7.50 0 0.00 22.50 5 7.00 37.50 0 0.00 52.50 0 0.00
7.75 0 0.00 22.75 5 6.50 37.75 0 0.00 52.75 0 0.00
8.00 0 0.00 23.00 0 6.00 38.00 0 0.00 53.00 0 0.00
8.25 0 0.00 23.25 0 5.50 38.25 0 0.00 53.25 0 0.00
8.50 0 0.00 23.50 0 5.00 38.50 0 0.00 53.50 0 0.00
8.75 0 0.00 23.75 0 4.50 38.75 0 0.00 53.75 0 0.00
9.00 10 0.42 24.00 0 4.00 39.00 0 0.00 54.00 0 0.00
9.25 10 0.83 24.25 0 3.50 39.25 0 0.00 54.25 0 0.00
9.50 10 1.25 24.50 0 3.25 39.50 0 0.00 54.50 0 0.00
9.75 10 1.67 24.75 0 3.00 39.75 0 0.00 54.75 0 0.00
10.00 10 2.08 25.00 0 2.86 40.00 0 0.00 55.00 0 0.00
10.25 15 271 25.25 0 2.73 40.25 0 0.00 55.25 0 0.00
10.50 15 3.33 25.50 0 2.61 40.50 0 0.00 55.50 0 0.00
10.75 15 3.96 25.75 0 2.50 40.75 0 0.00 55.75 0 0.00
11.00 15 4.58 26.00 5 2.50 41.00 0 0.00 56.00 0 0.00
11.25 15 5.21 26.25 5 2.50 41.25 0 0.00 56.25 0 0.00
11.50 15 5.83 26.50 5 2.50 41.50 0 0.00 56.50 0 0.00
11.75 15 6.46 26.75 5 2.50 41.75 0 0.00 56.75 0 0.00
12.00 15 7.08 27.00 5 2.50 42.00 0 0.00 57.00 0 0.00
12.25 15 7.71 27.25 5 2.50 42.25 0 0.00 57.25 0 0.00
12.50 15 8.33 27.50 5 2.50 42.50 0 0.00 57.50 0 0.00
12.75 15 8.96 27.75 5 2.50 42.75 0 0.00 57.75 0 0.00
13.00 10 9.38 28.00 0 2.29