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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 Performance Test
Biomass Boiler Stack Outlet and Spray Dryer Absorber Inlet
Fibrominn, LLC
Fibrominn Biomass Power Plant
Benson, Minnesota
July 4-6, 2007

1.0 INTRODUCTION

Air Hygiene International, Inc. (Air Hygiene) has completed the emissions testing study for dioxins (PCDDs),
furans (PCDFs), and mercury (Hg) 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 4-6, 2007.

1.1 TEST PURPOSE AND OBJECTIVES

The purpose of the test was to conduct an initial performance emission test to document levels of selected
pollutants at a maximum test load (greater than 90 percent). The information will be used to establish emission
baselines with the operating permit issued by the Minnesota Pollution Control Agency (MPCA). The specific
objective was to determine the emission concentration of PCDDs, PCDFs, and Hg from Fibrominn,
LLC’sBiomass Boiler Stack Outlet and Hg entering the 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
e Biomass Boiler Stack Outlet and Spray Dryer Absorber Inlet (identified as EU-001)
1.2.6  Emission Points
o Biomass Boiler Stack Outlet and Spray Dryer Absorber Inlet
e For Hg, 12 sampling points from the Biomass Boiler Stack Outlet and Spray Dryer Absorber
Inlet
o Forall PCDD and PCDF testing, twelve sample points in the Biomass Boiler Stack Outlet
(refer to Appendix B)
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1.2.7 Pollutants Measured
e PCDDs/PCDFs

° Hg

Dates of Emission Test

e July 4-6, 2007

1.2.8

1.3 KEY PERSONNEL

Fibrominn, LLC: Chuck Wagoner 320-843-9013
MPCA: Steven Gorg 651-296-8766
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 4-6, 2007 are summarized in the following
table.

TABLE 2.1
SUMMARY EMISSIONS DATA
Parameter Units Run 1 Run 2 Run 3 Average
ng 0.6280 | 03957 | 0.2774 0.4337
ngascm@moz2|  0.1654 | 0.1119 | 0.0744 0.1176
kghr | 5.25E-08 | 3.65E-08 | 2.41E-08 3.77E-08
PCDDs / PCDFs (Total) bsihr | 1.16E-07 | 8.06E-08 | 5.32E-08 8.32E-08
tonsiyr | 5.07E-07 | 3.53E-07 | 2.33E-07 3.64E-07
Ibs’/MMBtu | 1.60E-10 | 1.08E-10 | 7.18E-11 1.13E-10
mg 0.00052 | 0.00000 | 0.00000 0.00017
Ha (Inled bs/hr | 0.00036 | 0.00000 | 0.00000 0.00012
tonsiyr | 0.00156 | 0.00000 | 0.00000 0.00052
lbs/IMMBtu | 4.23E-07 | 0.00E+00 | 0.00E+00 1.41E-07
mg 0.00000 | 0.00000 | 0.00000 0.00000
bs/hr | 0.00000 | 0.00000 | 0.00000 0.00000
Hg (Outlet
g( ) tonsiyr | 0.00000 | 0.00000 | 0.00000 0.00000
Ibs/MMBtu | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00

All measurements and calculations were performed as stated and approved in the attached testing protocol
(Appendix F) without any real or apparent errors. Unit loads during testing were at or above 90 percent of

maximum.
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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

Performance 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 Hg emissions were continuously drawn from the stack exhaust and SDA Inlet at 12 sample points.
For PCDD and PCDF testing on the stack exhaust, an initial velocity traverse was performed across the stack
from 12 total points. All PCDD and PCDF 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.

4.0 SAMPLING AND ANALYTICAL PROCEDURES

4.1 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) and the Ontario Hydro Method. Table 4.1 outlines the specific
methods performed on July 4-6, 2007.

snc-07-benson.mn-comp#1-rpt2 3



TABLE 4.1
SUMMARY OF SAMPLING METHODS

Sampling .
Pollutant or Parameter 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
PCDD and PCDF EPA Method 23 Laboratory GC/MS
Carbon Monoxide EPA Method 10 Nondispersive Infrared
Analyzer
Fuel Based F-Factor EPA Method 19 CO, Based F Factor
Mercury Ontario Hydro ASTM D6784-02

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, 10, 23, and the Ontario Hydro
Method.

Figure 4.1 depicts the sample system used for the CO, CO,, and O, tests. A stainless steel probe was inserted into
the sample ports of the stack exhaust and the SDA inlet to extract gas measurements. 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 CO, 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.

snc-07-benson.mn-comp#1-rpt2 4



Figure 4.2 represent the sample system used for the wet chemistry (PCDD, PCDF, and Hg) tests. A heated
stainless steel probe with a glass liner and glass 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.

Three test runs of approximately 120 minutes each were conducted on the Biomass Boiler Stack Outlet and Spray
Dryer Absorber Inlet at the maximum test load simultaneously for Hg. Three test runs pulling at least 100 dry
standard cubic feet of sample were run at at the maximum test load for the PCDD and PCDF 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.

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.

TABLE 4.2
ANALYTICAL INSTRUMENTATION
Parameter Model & Max. Sensitivity Detection Principle
Manufacturer | Ranges
l:qs:r Infrared absorption, gas
co Outlet: selectyu 0.1 pom filter correlation detector,
THERMO 48C P -+ PP microprocessor based
to 3,000 X L
linearization.
ppm
CO, Ou“ii 480ERV 0-20% 0.1% Nondispersive infrared
Outlet: SERV
1400 i
0, 0-25% 0.1% Earamagn(—;'tlc 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| Component Run Date Start Stop Time Sync
OUT-Diox | 100% Dioxins OUT-Diox-1 07/04/07 14:52:00 20:00:00 DAHS
OUT-Diox | 100% Dioxins OUT-Diox-2 07/04/07 22:34:00 2:47:00 DAHS
OUT-Diox [100% Dioxins OUT-Diox-3 07/05/07 3:15:00 7:26:00 DAHS

IN-OHM |100%/| Ontario Hydro IN-OHM-1 07/05/07 18:02:00 20:20:00 DAHS
IN-OHM [ 100%]| Ontario Hydro IN-OHM-2 07/05/07 21:12:00 23:30:00 DAHS
IN-OHM | 100%]| Ontario Hydro IN-OHM-3 07/06/07 0:43:00 3:00:00 DAHS
OUT-OHM [100%| Ontario Hydro | OUT-OHM-1 07/05/07 18:02:00 22:10:00 DAHS
OUT-OHM [100%| Ontario Hydro | OUT-OHM-2 07/05/07 21:12:00 23:22:00 DAHS
OUT-OHM | 100%| Ontario Hydro | OUT-OHM-3 07/06/07 0:43:00 2:55:00 DAHS

Note: DAHS Time (CST)

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




TEST RESULTS AND CALCULATIONS

PCDD and PCDF Emissions Data



METHOD 23 (DIOXINS) - RESULTS

Plant Name|Fibrominn Biomass Power Plant Date|07/04/07
Sampling Location|Stack Outlet Project #|snc-07-benson.mn-comp#1
Operator|TP/TKG Stack Type|Circular
Historical Data
Run Number OUT-Diox-1|OUT-Diox-2| OUT-Diox-3|| Average
Run Start Time 14:52 22:34 3:15 hh:mm
Run Stop Time 20:00 2:47 7:26 hh:mm
Meter Calibration Factor (Y) 1.005 1.005 1.005
Pitot Tube Coefficient (Cp) 0.840 0.840 0.840
Average Nozzle Diameter (Dna) 0.184 0.175 0.184 in
Stack Test Data
Initial Meter Volume (V)i 357.914 | 480.392 | 602.870 ft3
Final Meter Volume (Vi) 479.322 | 592.900 | 721.378 ft3
Total Meter Volume Vm) 121.408 | 112.508 118.508 117.475 3
Total Sampling Time (©) 240.0 240.0 240.0 240.0 min
Average Meter Temperature|  (tm)avg 83.8 80.5 80.6 81.6 oF
Average Stack Temperature (ts)avg 297.9 299.5 297.7 298.4 oF
Barometric Pressure (Py) 29.53 29.52 29.52 29.52 in Hg
Stack Static Pressure (Pstatic) -0.23 -0.23 -0.23 -0.23 in H20
Absolute Stack Pressure (Py) 29.51 29.50 29.50 29.51 in Hg
Average Orifice Pressure Drop| (AH),,, 0.80 0.68 0.83 0.77 in H20
Absolute Meter Pressure Pm) 29.66 29.65 29.65 29.66 in Hg
Avg Square Root Pitot Pressure| (Ap'?),.q 1.19 1.20 1.21 1.20 (in H20)1/2
Moisture Content Data
Impingers 1-3 Water Volume Gain (V) 777.3 643.7 735.4 718.8 mi
Impinger 4 Silica Gel Weight Gain (W) 37.9 42.7 46.0 42.2 g
Total Water Volume Collected (M) 815.3 686.4 781.5 761.1 mi
Standard Water Vapor Volume|  (Visq 38.375 32.311 36.786 35.824 scf
Standard Meter Volume|  (Vin)s 117.195 109.165 115.012 113.791 dscf
Calculated Stack Moisture| (Bys(caic)) 24.67 22.84 24.23 23.91 %
Saturated Stack Moisture| (Bysgsvp) 100.0 100.0 100.0 100.0 %
Reported Stack Moisture Content (Buws) 24.67 22.84 24.23 23.91 %
Gas Analysis Data
Carbon Dioxide Percentage| (%CO,) 14.0 14.0 14.0 14.0 %
Oxygen Percentage| (%0,) 5.0 50 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 (Mg) 30.44 30.44 30.44 30.44 Ib/lb-mole
Wet Stack Gas Molecular Weight (My) 27.37 27.60 27.43 27.47 Ib/lb-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 (Vs) 82.66 83.23 83.84 83.24 ft/sec
Stack Cross-Sectional Area (As) 63.62 63.62 63.62 63.62 ft2
Actual Stack Flow Rate (Qaw) 315,509 | 317,707 | 320,013 317,743 acfm
Wet Standard Stack Flow Rate (Qsw) 13,009 13,067 13,194 13,090 wkscfh
Dry Standard Stack Flow Rate (Qsq) 163,324 | 168,055 166,616 165,998 dscfm
Percent of Isokinetic Rate () 102.8 103.9 99.1 101.9 %
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METHOD 23 (DIOXINS) - RESULTS

Plant Name|Fibrominn Biomass Power Plant Date|07/04/07
Sampling Location|Stack Outlet Project #|snc-07-benson.mn-comp#1
Operator|TP/TKG Stack Type|Circular

Historical Data

Run Number|

[OUT-Diox-1| OUT-Diox-2| OUT-Diox-3| Average |

Total TCDDs
Stack Total TCDDs Concentration (Cpe.) 0.0264 0.0140 0.0000 0.0135 ng
(Cpe) 0.0070 0.0040 0.0000 0.0037  |ng/dscm@7%02
(E) 2.21E-09 | 1.29E-09 | 0.00E+00| 1.17E-09 kg/hr
Total TCDDs Emission Rate (Epe') 4.87E-09 | 2.85E-09 | 0.00E+00| 2.57E-09 Ibs/hr
(Epe) 2.13E-08 | 1.25E-08 | 0.00E+00 | 1.13E-08 tons/yr
(E" 1.23E-12 | 7.03E-13 | 0.00E+00|| 6.46E-13 | Ibs/MMBtu
Total PeCDDs
Stack Total PeCDDs Concentration (Cpe') 0.1240 0.0245 0.0204 0.0563 9
(Cpe) 0.0327 0.0069 0.0055 0.0153 |ng/dscm@7%02
(E) 1.04E-08 | 2.26E-09 | 1.77E-09 || 4.80E-09 kg/hr
Total PeCDDs Emission Rate (Epel) 2.29E-08 | 4.99E-09 | 3.91E-09 || 1.06E-08 Ibs/hr
(Ege) 1.00E-07 | 2.19E-08 | 1.71E-08 || 4.64E-08 tons/yr
(E") 5.80E-12 | 1.23E-12 | 9.72E-13 || 2.67E-12 | Ibs/MMBtu
Total HXCDDs
Stack Total HxCDDs Concentration (Cpe.) 0.0614 0.0266 0.0530 0.0470 ng
(Cpe) 0.0162 0.0075 0.0142 0.0127  |ng/dscm@7%02
(E) 5.13E-09 | 2.46E-09 | 4.61E-09 || 4.07E-09 kg/hr
Total HxCDDs Emission Rate (Epe') 1.13E-08 | 5.42E-09 | 1.02E-08 || 8.96E-09 Ibs/hr
(Epe) 4.96E-08 | 2.37E-08 | 4.45E-08 || 3.93E-08 tons/yr
(E" 2.87E-12 | 1.33E-12 | 2.52E-12 || 2.24E-12 | |bs/MMBtu
Total HpCDDs
Stack Total HpCDDs Concentration (Cpe') 0.0438 0.0000 0.0000 0.0146 9
(Cpe) 0.0115 0.0000 0.0000 0.0040  |ngidscm@7%02
(E) 3.66E-09 | 0.00E+00 | 0.00E+00 || 1.22E-09 kg/hr
Total HPCDDs Emission Rate (Epel) 8.07E-09 | 0.00E+00 | 0.00E+00 || 2.69E-09 Ibs/hr
(E..) | 3.54E-08 | 0.00E+00 | 0.00E+00|| 1.18E-08 | tonsiyr
(E") 2.05E-12 | 0.00E+00 | 0.00E+00 || 6.82E-13 | Ibs/MMBtu
Total OCDDs
Stack Total OCDDs Concentration (Cpe.) 0.0527 0.0000 0.0000 0.0176 ng
(Cpe) 0.0139 0.0000 0.0000 0.0048 |ng/dscm@7%02
(E) 4.41E-09 | 0.00E+00 [ 0.00E+00| 1.47E-09 kg/hr
Total OCDDs Emission Rate (Epe') 9.71E-09 | 0.00E+00 | 0.00E+00 || 3.24E-09 Ibs/hr
(Epe) 4.26E-08 | 0.00E+00 [ 0.00E+00| 1.42E-08 tons/yr
(E) 2.46E-12 | 0.00E+00 [ 0.00E+00|| 8.21E-13 | Ilbs/MMBiu
Total PCDDs
Stack Total PCDDs Concentration (Cpe') 0.3083 0.0651 0.0734 0.1489 9
(Cpe) 0.0812 0.0184 0.0197 0.0404  |ngidscm@7%02
(E) 2.58E-08 | 6.01E-09 | 6.38E-09 || 1.27E-08 kg/hr
Total PCDDs Emission Rate (Epel) 5.68E-08 | 1.33E-08 | 1.41E-08 || 2.81E-08 Ibs/hr
(Ege) 2.49E-07 | 5.81E-08 | 6.16E-08 || 1.23E-07 tons/yr
(E") 1.44E-11 | 3.27E-12 | 3.50E-12 || 7.06E-12 | Ibs/MMBtu

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




METHOD 23 (DIOXINS) - RESULTS

Plant Name|Fibrominn Biomass Power Plant Date|07/04/07
Sampling Location|Stack Outlet Project #|snc-07-benson.mn-comp#1
Operator|TP/TKG Stack Type|Circular

Historical Data

Run Number|

[OUT-Diox-1| OUT-Diox-2| OUT-Diox-3| Average |

Total TCDFs
Stack Total TCDFs Concentration (Cpe.) 0.1060 0.0155 0.0189 0.0468 ng
(Cpe) 0.0279 0.0044 0.0051 0.0127  |ng/dscm@7%02
(E) 8.86E-09 | 1.43E-09 | 1.64E-09 || 3.98E-09 ka/hr
Total TCDFs Emission Rate (Epe') 1.95E-08 | 3.16E-09 | 3.62E-09 || 8.77E-09 Ibs/hr
(Epe) 8.56E-08 | 1.38E-08 | 1.59E-08 || 3.84E-08 tons/yr
(E" 4.95E-12 | 7.78E-13 | 9.00E-13 || 2.21E-12 | lbs/MMBtu
Total PeCDFs
Stack Total PeCDFs Concentration (Cpe') 0.0933 0.0301 0.0000 0.0411 9
(Cpe) 0.0246 0.0085 0.0000 0.0112 |ngldscm@7%02
(E) 7.80E-09 | 2.78E-09 | 0.00E+00 || 3.53E-09 kg/hr
Total PeCDEs Emission Rate (Epel) 1.72E-08 | 6.13E-09 | 0.00E+00|| 7.78E-09 Ibs/hr
(Ege) 7.53E-08 | 2.68E-08 | 0.00E+00 || 3.41E-08 tons/yr
(E") 4.36E-12 | 1.51E-12 [ 0.00E+00| 1.96E-12 | lbs/MMBtu
Total HXCDFs
Stack Total HxCDFs Concentration (Cpe.) 0.0769 0.0495 0.0387 0.0550 ng
(Cpe) 0.0202 0.0140 0.0104 0.0149 |ng/dscm@7%02
(E) 6.43E-09 | 4.57E-09 | 3.36E-09 || 4.79E-09 ka/hr
Total HXxCDFs Emission Rate (Epe') 1.42E-08 | 1.01E-08 | 7.42E-09 || 1.06E-08 Ibs/hr
(Epe) 6.21E-08 | 4.42E-08 | 3.25E-08 || 4.62E-08 tons/yr
(E" 3.59E-12 | 2.48E-12 | 1.84E-12 || 2.64E-12 | Ibs/MMBtu
Total HpCDFs
Stack Total HpCDFs Concentration (Cpe') 0.0394 0.0943 0.0462 0.0600 i
(Cpe) 0.0104 0.0267 0.0124 0.0163 |ng/ldscm@7%02
(E) 3.29E-09 | 8.71E-09 | 4.02E-09 || 5.34E-09 kg/hr
Total HpCDFs Emission Rate (Epel) 7.26E-09 | 1.92E-08 | 8.85E-09 || 1.18E-08 Ibs/hr
(Ege) 3.18E-08 | 8.41E-08 | 3.88E-08 || 5.16E-08 tons/yr
(E") 1.84E-12 | 4.73E-12 | 2.20E-12 || 2.92E-12 | Ibs/IMMBtu
Total OCDFs
Stack Total OCDFs Concentration (Cpe.) 0.0041 0.1412 0.1002 0.0818 ng
(Cpe) 0.0011 0.0399 0.0269 0.0222  |ng/dscm@7%02
(E) 3.43E-10 | 1.30E-08 | 8.71E-09 || 7.36E-09 ka/hr
Total OCDEs Emission Rate (Epe') 7.56E-10 | 2.88E-08 | 1.92E-08 || 1.62E-08 Ibs/hr
(Epe) 3.31E-09 | 1.26E-07 | 8.41E-08 || 7.11E-08 tons/yr
(E" 1.92E-13 | 7.09E-12 | 4.77E-12 || 4.02E-12 | Ibs/MMBtu
Total PCDFs
Stack Total PCDFs Concentration (Cpe') 0.3197 0.3306 0.2040 0.2348 N9
(Cpe) 0.0842 0.0935 0.0547 0.0772  |ngldscm@7%02
(E) 2.67E-08 | 3.05E-08 | 1.77E-08 || 2.50E-08 kg/hr
Total PCDFs Emission Rate (Epel) 5.89E-08 | 6.73E-08 | 3.91E-08 || 5.51E-08 Ibs/hr
(Ege) 2.58E-07 | 2.95E-07 | 1.71E-07 || 2.41E-07 tons/yr
(E") 1.49E-11 | 1.66E-11 | 9.72E-12 || 1.38E-11 | Ibs/MMBtu

Note: Sample concentrations reported as zero for ND, the EMPC if present, or the measured amount.
Note: HpCDFs (0.0387 ng) and OCDFs (0.0688 ng) are blank corrected. All other blanks ND.

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




METHOD 23 (DIOXINS) 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 07/04/07
Project # snc-07-benson.mn-comp#1
Operator TP/TKG
Standard Temperature 68 oF
Standard Pressure 29.92 in Hg
Minimum Required Sample Vol. | indust. spec. scf
Run Duration|chk Subpart 240 minutes
Unit Number OUT-Diox
Load| % or w/DB 100%
Base Run Number OUT-Diox
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-0017| SAMP-CP-0017| SAMP-CP-0017
Meter Calibration Factor ) 1.005 1.005 1.005
Orifice Meter Coefficient| (AH@) 1.814 1.814 1.814 in H,O
Pitot Identification| from ACS | SAMP-HP-0034| SAMP-HP-0033| SAMP-HP-0034
Pitot Tube Coefficient (Cp) 0.840 0.840 0.840
Orsat Identification | from ACS N/A N/A N/A
Nozzle Number| from ACS #6B-2 #6B-2 #5B-2
Nozzle Diameter (Dy) 0.184 0.175 0.184 in
Probe Number| from ACS | SAMP-HP-0034| SAMP-HP-0033| SAMP-HP-0034
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-0004| SAMP-BH-0004| SAMP-BH-0004
Impinger Case Number| from ACS |sAMP-BC-0032| SAMP-BC-0031 | SAMP-BC-0032
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|07/04/07
Sampling Location|Stack Outlet Project #{snc-07-benson.mn-comp#1
Operator|TP/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

Plant Name|Fibrominn Biomass Power Plant Date|06/30/07
Sampling Location [Stack Outlet Project #[snc-07-benson.mn-comp#1
Operator [TP/TKG # of Ports Used|4
Stack Type|Circular Pitot Identification |SAMP-HP-0034
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-Diox-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
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METHOD 3a - DETERMINATION OF DRY MOLECULAR WEIGHT BY ANALYZER

Plant Name|Fibrominn Biomass Power Plant Date|07/04/07
Sampling Location|Stack Outlet Project #|snc-07-benson.mn-comp#1
Operator |[TP/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-Diox-1 Run Start Time| 14:52 Run Stop Time| 20:00
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
5:08 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-Diox-2 Run Start Time| 22:34 Run Stop Time 2:47
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
4:13 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-Diox-3 Run Start Time 3:15 Run Stop Time 7:26
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
4:11 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|07/04/07
Sampling Location|Stack Outlet Project #{snc-07-benson.mn-comp#1
Operator|TP/TKG # of Ports Used|4
Stack Type|Circular Meter Box Number{SAMP-CP-0017
Train Leak Check | PreTest | | PostTest | Meter Cal Factor (Y)[1.005

Moisture Content Data

Run Number OUT-Diox-1 Run Start Time| 14:52 Run Stop Time| 20:00
Total Meter Volume (Vi) 121.408 dcf Barometric Press. (Py) 29.53 in Hg
Avg Stack Temp|  (ts)ayg 298 oF Stack Static Press.| (Psaic) -0.23 in H20
Avg Meter Temp|  (t)ag 84 oF Avg Orifice Press| (AH),q 0.80 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 DI DI Sil Gel

Final Valug (Vy),(Wy) | 1027.60 [ 961.00 908.10 646.50 653.50 941.30
Initial Value| (Vy),(W)) 622.40 731.30 774.00 641.70 651.40 903.40

Net Value| (V,),(W,) 405.2 229.7 134.1 4.8 2.1 37.9
Results
Total Weight Wy 813.80 g Water Vol Weighed| (Visgsia) 38.371 scf
Std Meter Volume| (Vi) 117.170 dscf Sat. Moisture Content] (Bysup) 100.0 %
Calc Moisture Content] (Byscalc) 24.7 % Final Moisture Conten{ (B,s) 24.7 %

Moisture Content Data

Run Number OUT-Diox-2 Run Start Time| 22:34 Run Stop Time|  2:47
Total Meter Volume V) 112.508 dcf Barometric Press. (Py) 29.52 in Hg
Avg Stack Temp|  (ts)avg 300 oF Stack Static Press.|  (Pgaic) -0.23 in H20
Avg Meter Temp|  (tn)avg 81 oF Avg Orifice Press| (AH)ayq 0.68 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 Sil Gel

Final Valug (Vy),(Wy) | 1003.80 [ 640.50 746.40 756.90 638.60 974.10
Initial Value| (V}),(W;) 362.90 638.40 747.60 757.50 637.30 931.40

Net Value| (V,),(W,) 640.9 2.1 -1.2 -0.6 1.3 42.7
Results
Total Weight Wy 685.20 g Water Vol Weighed| (Vusgsta) 32.307 scf
Std Meter Volume|  (Vinsta) 109.163 dscf Sat. Moisture Content| (Bus(svp) 100.0 %
Calc Moisture Content]  (Bys) 22.8 % Final Moisture Contenf{ (B,s) 22.8 %

Moisture Content Data

Run Number OUT-Diox-3 Run Start Time]  3:15 Run Stop Time|  7:26
Total Meter Volume V) 118.508 dcf Barometric Press. (Py) 29.52 in Hg
Avg Stack Temp|  (ts)avg 298 oF Stack Static Press.|  (Pgaic) -0.23 in H20
Avg Meter Temp|  (tn)avg 81 oF Avg Orifice Press| (AH)ayq 0.83 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 Sil Gel

Final Valug (Vy),(Wy) | 1213.80 [ 756.20 771.10 643.40 645.50 963.30
Initial Value| (Vy),(W;) 503.30 733.60 772.10 641.40 645.50 917.30

Net Value| (V,),(W,) 710.5 22.6 -1.0 2.0 0.0 46.0
Results
Total Weight Wy 780.10 g Water Vol Weighed| (Vusgesta) 36.782 scf
Std Meter Volume|  (Vinsta) 115.010 dscf Sat. Moisture Content| (Bus(svp) 100.0 %
Calc Moisture Content]  (Bys) 24.2 % Final Moisture Contenf{  (B,s) 24.2 %
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METHOD 23 (DIOXINS) 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|TP/TKG Run #|OUT-Diox-1 Avg Stack Temp (ts) 298 oF
# of Points Across|3 # of Ports Used |4 Avg Gas Meter Temp (tm) 84
DH @ 0.75 SCFM[  (AH@) 1.81 in H20
Leak Checks Sampling Equipment Avg Pitot Tube Diff. Pressure|  (Apay) 1.19 in H20
Train Pre 0.01 ft3/min @ 15 in Hg Meter # SAMP-CP-0017 Stack Moisture Content (Bys) 24.67 %
OK? Post| 0.0025 [ ft3/min @ 15 in Hg Meterbox Cal. Factor (Y) [1.005] Stack Dry Molecular Weight (Mg) 30.44 Ib/lb-mole
Pitot Pre| 5.1/5.5 |in. H,0O for 15 sec Nozzle # #6B-2 Estimated Orifice Flow Rate (Qm) 0.750 acfm
OK? Post| 6.2/7.4 [in. H,O for 15 sec Average Nozzle Diameter| (D,) [0.1843 in DP to DH Isokinetic Factor (K) 0.57
Orsat |OK? Rec. Nozzle Diameter| (D,) |0.2371 in
Probe # / Length [save-+po0sa [ 60 in Pressures
Nozzle Measurements Liner Material glass Barometric Pressure (Py) 29.53 in Hg
Pre| 0.184 0.185 0.184 PASS Sample Case / Oven # SAMP-BH-0004 Stack Static Pressure|  (Pgaic) -0.23 in H20
Post 0.184 0.185 0.184 PASS Impinger Case # SAMP-BC-0032 Absolute Stack Pressure (Ps) 29.51 in Hg
Absolute Meter Pressure (Py) 29.66 in Hg
Run Time Weights| Imp 1 Imp 2 Imp 3 Imp 4 Imp 5 Imp6 [ Imp7 Imp 8
Start| 14:52 | End | 20:00 Pre| 622.40{ 731.30] 774.00| 641.70] 651.40] 903.40 Wash H,0 50.0 ml Filter #
Post| 1027.60f 961.00f 908.10| 646.50| 653.50] 941.30 Volume MeCl ml OUT-Diox-1-F
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 | 357.914 | 1.700 | 0.962 | 0.960 297 259 254 68 79 79 12.5 1.30 90.64 11.799 113.0 141.586
A-2 20.0 0:20:00 | 370.028 | 1.500 | 0.849 | 0.850 295 257 246 68 80 80 10.0 1.22 85.03 21.850 108.1 131.102
A-3 40.0 0:40:00 | 380.370 | 1.600 | 0.905 | 0.910 295 254 250 65 82 82 10.0 1.26 87.82 31.765 104.9 127.058
B-1 60.0 1:00:00 | 390.607 [ 1.100 | 0.622 [ 0.620 295 253 247 68 83 83 8.5 1.05 72.81 40.703 105.2 122.108
B-2 80.0 1:20:00 | 399.860 [ 1.400 | 0.792 [ 0.790 297 248 248 62 84 84 10.0 1.18 82.25 50.243 104.3 120.583
B-3 100.0 1:40:00 | 409.750 [ 1.200 | 0.679 [ 0.680 299 238 246 67 86 86 9.5 1.10 76.25 59.014 103.7 118.029
C-1 120.0 2:00:00 | 418.879 [ 1.500 | 0.849 [ 0.850 295 249 234 68 86 86 10.5 1.22 85.03 68.777 103.1 117.903
C-2 140.0 2:20:00 | 429.035 [ 1.500 | 0.849 [ 0.850 299 252 245 67 87 87 10.5 1.22 85.25 78.707 102.9 118.061
C-3 160.0 2:40:00 | 439.385 [ 1.400 | 0.792 [ 0.790 300 249 247 68 87 87 10.5 1.18 82.42 88.278 102.7 117.704
D-1 180.0 3:00:00 | 449.362 | 1.300 | 0.735 | 0.740 306 234 223 68 84 84 10.0 1.14 79.73 97.444 102.5 116.933
D-2 200.0 3:20:00 | 458.865 | 1.400 | 0.792 | 0.790 298 255 242 65 83 83 10.5 1.18 82.31 107.214 102.6 116.961
D-3 220.0 3:40:00 | 468.975 | 1.400 | 0.792 | 0.790 299 252 247 63 84 84 10.5 1.18 82.36 117.195 102.8 117.195
Last Pt 240.0 4:00:00 | 479.322
Final Val 240.0 4:00:00 | 479.322 Max Vac| 12.5 Final Values 117.195 102.8
Averagle Values 1.42 0.80 298 250 244 66 84 84 1.19 82.66
84
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METHOD 23 (DIOXINS) 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|TP/TKG Run #|OUT-Diox-2 Avg Stack Temp (ts) 300 oF
# of Points Across|3 # of Ports Used |4 Avg Gas Meter Temp (tm) 81
DH @ 0.75 SCFM|  (AH@) 1.81 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-0017 Stack Moisture Content (Bys) 22.84 %
OK? Post 0 f3mn@| 15 |inHg Meterbox Cal. Factor| (v) [ 1.005 | Stack Dry Molecular Weight| (M) 30.44 Ib/lb-mole
Pitot Pre 4/4 in. H,O for 15 sec Nozzle # #6B-2 Estimated Orifice Flow Rate (Qm) 0.506 acfm
OK? Post 4/4 in. H,O for 15 sec Average Nozzle Diameter| (D,) [|0.1747 in DP to DH Isokinetic Factor (K) 0.47
Orsat |OK? Rec. Nozzle Diameter| (D,) [0.1930 in
Probe # / Length| save-rp-o033 /60 in Pressures
Nozzle Measurements Liner Material glass Barometric Pressure (Py) 29.52 in Hg
Pre| 0.174 0.175 0.175 PASS Sample Case / Oven # SAMP-BH-0004 Stack Static Pressure|  (Pgic) -0.23 in H20
Post 0.174 0.175 0.175 PASS Impinger Case # SAMP-BC-0031 Absolute Stack Pressure (Ps) 29.50 in Hg
Absolute Meter Pressure (Py) 29.65 in Hg
Run Time Weights| Imp 1 Imp 2 Imp 3 Imp 4 Imp 5 Imp6 [ Imp7 Imp 8
Start] 22:34 | End]  2:47 Pre| 362.90[ 638.40] 747.60] 757.50] 637.30] 931.40 Wash H,0l  50.0 [ml Filter #
Post| 1003.80f 640.50{ 746.40| 756.90| 638.60] 974.10 Volume MeCl ml OUT-Diox-2-F
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 | 480.392 | 1.500 | 0.706 | 0.710 295 238 246 67 79 79 5.0 1.22 84.69 9.355 104.0 112.258
A-2 20.0 0:20:00 | 490.006 | 1.600 | 0.753 | 0.750 299 249 234 62 80 80 6.0 1.26 87.70 18.915 103.6 113.489
A-3 40.0 0:40:00 | 499.848 | 1.500 | 0.706 | 0.710 300 252 245 55 80 80 5.0 1.22 84.97 28.275 103.9 113.099
B-1 60.0 1:00:00 | 509.485 [ 1.400 | 0.659 [ 0.660 306 249 247 56 80 80 4.0 1.18 82.41 37.163 103.7 111.490
B-2 80.0 1:20:00 | 518.638 [ 1.400 | 0.659 [ 0.660 298 248 248 57 80 80 4.0 1.18 81.98 45.991 103.3 110.378
B-3 100.0 1:40:00 | 527.728 [ 1.300 | 0.612 [ 0.610 299 238 246 58 81 81 4.0 1.14 79.05 53.966 102.2 107.933
C-1 120.0 2:00:00 | 535.957 [ 1.400 | 0.659 [ 0.660 295 249 234 61 81 81 4.0 1.18 81.82 62.939 102.3 107.895
C-2 140.0 2:20:00 | 545.213 [ 1.500 | 0.706 | 0.710 299 252 247 62 81 81 5.0 1.22 84.91 72.972 103.6 109.459
C-3 160.0 2:40:00 | 555.563 [ 1.400 | 0.659 [ 0.660 300 249 247 60 81 81 4.0 1.18 82.09 81.868 103.5 109.157
D-1 180.0 3:00:00 | 564.740 | 1.300 | 0.612 | 0.610 306 234 223 58 81 81 4.0 1.14 79.41 91.078 104.3 109.294
D-2 200.0 3:20:00 | 574.243 | 1.500 | 0.706 | 0.710 298 255 242 58 81 81 5.0 1.22 84.86 99.134 103.1 108.147
D-3 220.0 3:40:00 | 582.553 | 1.500 | 0.706 | 0.710 299 252 247 57 81 81 5.0 1.22 84.91 109.165 103.9 109.165
Last Pt 240.0 4:00:00 | 592.900
Final Val 240.0 4:00:00 | 592.900 Max Vac| 6.0 Final Values 109.165 103.9
Averagle Values 1.44 0.68 300 247 242 59 81 81 1.20 83.23
81
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METHOD 23 (DIOXINS) ISOKINETIC SAMPLING DATA

Plant Name|Fibrominn Biomass Power Plant Date|7/5/2007 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|TP/TKG Run #|OUT-Diox-3 Avg Stack Temp (ts) 298 oF
# of Points Across|3 # of Ports Used |4 Avg Gas Meter Temp (tm) 81
DH @ 0.75 SCFM|  (AH@) 1.81 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-0017 Stack Moisture Content (Bys) 24.23 %
OK? Post 0 f3mn@| 15 |inHg Meterbox Cal. Factor| (v) [ 1.005 | Stack Dry Molecular Weight| (M) 30.44 Ib/lb-mole
Pitot Pre 4/4 in. H,O for 15 sec Nozzle # #5B-2 Estimated Orifice Flow Rate (Qm) 0.469 acfm
OK? Post 4/4 in. H,O for 15 sec Average Nozzle Diameter| (D,) [0.1843 in DP to DH Isokinetic Factor (K) 0.57
Orsat |OK? Rec. Nozzle Diameter| (D,) | 0.1868 in
Probe # / Length| save-rp-0034 /60 in Pressures
Nozzle Measurements Liner Material glass Barometric Pressure (Py) 29.52 in Hg
Pre| 0.184 0.185 0.184 PASS Sample Case / Oven # SAMP-BH-0004 Stack Static Pressure|  (Pgic) -0.23 in H20
Post 0.184 0.185 0.184 PASS Impinger Case # SAMP-BC-0032 Absolute Stack Pressure (Ps) 29.50 in Hg
Absolute Meter Pressure (Py) 29.65 in Hg
Run Time Weights| Imp 1 Imp 2 Imp 3 Imp 4 Imp 5 Imp6 [ Imp7 Imp 8
Start]  3:15 | End]  7:26 Pre| 503.30] 733.60] 772.10] 641.40] 645.50] 917.30 Wash H,0l  50.0 [ml Filter #
Post| 1213.80f 756.20f 771.10] 643.40| 645.50] 963.30 Volume MeCl ml OUT-Diox-3-F
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 | 602.870 | 1.600 | 0.909 | 0.910 297 238 246 61 80 80 5.0 1.26 87.86 10.120 99.4 121.435
A-2 20.0 0:20:00 | 613.284 | 1.400 | 0.795 | 0.800 299 249 234 59 80 80 4.0 1.18 82.29 19.681 100.0 118.084
A-3 40.0 0:40:00 | 623.126 | 1.400 | 0.795 | 0.800 297 252 247 59 80 80 4.0 1.18 82.19 29.528 101.1 118.114
B-1 60.0 1:00:00 | 633.263 [ 1.300 | 0.738 [ 0.740 299 249 247 58 81 81 4.0 1.14 79.30 38.402 100.2 115.207
B-2 80.0 1:20:00 | 642.416 [ 1.200 | 0.682 [ 0.680 295 234 223 63 81 81 4.0 1.10 75.99 47.796 101.4 114.710
B-3 100.0 1:40:00 | 652.106 [ 1.600 | 0.909 [ 0.910 299 255 242 64 81 81 5.0 1.26 87.98 56.553 99.0 113.106
C-1 120.0 2:00:00 | 661.135 [ 1.600 | 0.909 [ 0.910 295 252 247 66 82 82 5.0 1.26 87.74 66.289 98.5 113.638
C-2 140.0 2:20:00 | 671.191 [ 1.500 | 0.852 [ 0.850 299 252 245 60 80 80 5.0 1.22 85.18 76.248 98.9 114.371
C-3 160.0 2:40:00 | 681.441 [ 1.600 | 0.909 [ 0.910 299 249 247 57 80 80 5.0 1.26 87.98 85.942 98.5 114.590
D-1 180.0 3:00:00 | 691.418 | 1.400 | 0.795 | 0.800 295 234 223 55 80 80 4.0 1.18 82.08 95.174 98.3 114.209
D-2 200.0 3:20:00 | 700.921 | 1.400 | 0.795 | 0.800 299 255 242 58 81 81 4.0 1.18 82.29 104.978 98.8 114.521
D-3 220.0 3:40:00 | 711.031 | 1.500 | 0.852 | 0.850 299 252 247 58 81 81 5.0 1.22 85.18 115.012 99.1 115.012
Last Pt 240.0 4:00:00 | 721.378
Final Val 240.0 4:00:00 | 721.378 Max Vac| 5.0 Final Values 115.012 99.1
Averagle Values 1.458 0.830 298 248 241 60 81 81 1.21 83.84
81
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METHOD 23 (DIOXINS) - SAMPLE RECOVERY AND INTEGRITY DATA SHEET

Plant Name|Fibrominn Biomass Power Plant Date|07/04/07
Sampling Location |Stack Outlet Project #|snc-07-benson.mn-comp#1
Operator|TP/TKG Acetone Lot Number|C38B11
Run History Data
Run Number| OUT-Diox-1 | OUT-Diox-2 | OUT-Diox-3
Run Start Time 14:52 22:34 3:15 (hh:mm)
Run Stop Time 20:00 2:47 7:26 (hh:mm)
Train Prepared By| KV/SK KV/SK KV/SK
Train Recovered By| KV/SK KV/SK KV/SK
Recovery Date| 7/4/2007 7/4/2007 7/5/2007 | (mm/ddlyy)
Relinquished By TG TG TG
Received By PS PS PS
Relinquished Date| 7/7/2007 717/2007 7/7/2007 | (mm/ddlyy)
Relinquished Time 19:00 19:00 19:00 (hh:mm)
Equipment Identification Numbers
Filter [OUT-Diox-1-F| OUT-Diox-2-F [ OUT-Diox-3-F
Acetone Wash ok ok ok
Silica Gel ok ok ok
Impinger Case|SAMP-BC-0032|SAMP-BC-0031|SAMP-BC-0032 [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, 3,4 and 5 - Liquid Volume
Final Volume (Vy) 4204.3 3793.0 4037.3 ml
Initial Volume Vi) 3427.0 3149.4 3301.8 ml
Net Volume (V) 777.3 643.7 735.4 ml
Comments
Impinger 6 - Silica Gel Weight
Final Weight (Wy) 941.3 974.1 963.3 g
Initial Weight (D] 903.4 931.4 917.3 g
Net Weight (W) 37.9 42.7 46.0 g
Comments
Total Water Collected
Total Volume| (V) | 8153 | 6864 [ 7815 m
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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, + —atc_
s (inHg) =P, 13.6
-0.23 in. H,0O

P, (in. Hg) = 29.92 in. Hg +
s (In-Hg)= 2092 in- Ho + —= o g

= 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

100

44 Ib/lb-mol 32 Ib/ib-mol 305 Ib
M, (|b/|b-mo|)=[—m° x 1439 0/4{—”"0 x 483 cV% ote. = ——> °

100 Ib-mol

Stack Wet Molecular Weight (Ib/Ib-mole)

Ms(lb/Ib—moI):{Md x[l— Bus HJ{MW
100

Bus
X
"% " 100 }

b-mol 100

0, 0,
MS(Ib/Ib-moI)={ 3Io.5 Ib XB_ 30 ﬂ}{ 18lb 30 % | 2675 b

Ib-mol 100 J_ Ib-mol

Local Velocity (ft/sec)

t.+T

12

85.49 ft (Io/lo-mol)n. Hg))
sec  (_ (°R)(in. H0) o

v (ft/sec) =

6959 ft

291 °
1.00 in.H,0 : *460 R
299 in.Hgx 26.75 Ib/lb-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) = mnoy AEANL 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/Ib-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) = 813.80 g x 0.04715 ft3/g= 38.371 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 1.01 121.408 dcf 29.53 in.Hg + 080 in A0
— X : X . cf x . in. - -
Voo = in. Hg 9% 136in.H,0/in.Hg ) = 11747 dscf

84 °F +

460

°R

Calculated Moisture Content (%)

szg (std)

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

wsg (std

38.37067 dscf
Bws(calc) =100 x =
38.37067 dscf+ 117.1699 dscf

24.66924 %

Saturated Moisture Content (%)

6.691— 3144

Bws(svp) (%) =100 x <100
* 136
3144
6.691 -
10[ 298 °F + 390.86]
Bussvp) = 100 x 023 in HO
2953 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) = 0.57 x 1.7 in. H,O = 0.962 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) . . 1.81 in. H,O .
P (in. Hg) = 29.53 .Hg + - - = 29.66 .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” Rin. H,0) ~~min“in 075 acf x 2966 in.Hg |1- k
acfsin. Hg”"*lb « 100
[ 84 °F + 4600R]x 0.84 ; 247 %
100
30.44 24.7 9 18 Ib
b x[1 - ‘l[ 247 %]
(298 °F + 460°R)x — 100 _J Lib-mo = 0237 in
X 2951 in.Hg x 119 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
, 247 %)
4 - —
849.8 . 100 84 ° °
K ———— x 084 x 181 inH0 x 0.184333 «x X F +460R
in. H,O¢in. 0.0 % 298  °F + 460°R
100 Y,
3044 b (00 %) [ 181b 00 %
x| 1- +
Ib/mole 100 ) (lb-mol 100 29.51 in. Hg 0.57
< X .
3044 b 1 24.7 % 181b 24.7 % 29.66 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 23)

Total Dioxin and Furan Emissions Rate (ng/dscm@7%0,)

20.9% — 7%
E (ng /dscm %) =C P —
(9 ©%)=Coe x| 50.0% - CrA,

0.489 8 20.9% - 79 0.133
E (ng/dscm@7%0,) = ng , _353ft x[ ko7 ) "9 @7%0,
114 dscf m? (209%- 5% )  dscm
Total Dioxin and Furan Emissions Rate (Ib/hr)
, M x 60
E (Ib/hr) =—2" Qu X
Vm(std) 453.592 x1000
g 60 min Ib 4.89E-07 mg 165,998 dscf 9.39E-08 Ib
E' (Ib/hr) = X X X X - =
1000 mg hr 453.592 g 113.79 dscf min hr
Total Dioxin and Furan Emissions Rate (ton/yr)
. . 8760
E (ton/yr)=E x——
2000
ton 8760 hr 9.39E-08 Ib 4.11E-07 ton
E" (ton/yr) = X X =
2000 Ib yr hr yr

Total Dioxin and Furan Emissions Rate (Ib/MMBtu)

E"(Ib/ MMBtu) = M, xF, | 209
Vs ¥ 1000 x 453.592 | 20.9- %0,
9 Ib 4.89E-07 mg 1,890  dscf [ 20.9 ] 2.35E-11 Ib
E" (Ib/MMBtu) = X X X X =
1000mg ~ 453592 g 113.79 dscf MMBtu 209- 50% MMBtu

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

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




Table of Contents

Section 1: Cover Letter/Case Narrative

Contains the Table of Contents, a project narrative, the client and PAL project identifiers, the
number and type of samples, the methodology used to process the samples, and a summary table of sample
results. A listing of current certifications by state, a table of abbreviations and qualifiers and the Toxic
Equivalent Factors (TEF) are also supplied.

Section 2: Project Information

Contains the chain-of-custody(s), internal chain-of-custody(s) if applicable, sample login
summary, sample receipt checklist, and any other project/client specific information.

Section 3: Sample Analytical Results

Contains results for client samples. Sample results include two pages of summarized analytical
data and the associated raw data. The raw data includes a quantitation report from the instrumentation used
that lists, ion areas, ratios, retention times, concentrations, and signal-to-noise ratios. It also has the
selected ion current profiles (SICPs) for all homolog groups and any manual integrations.

Section 4: Quality Control Analytical Results

Contains results for each analytical workgroup associated with the submitted samples. A
workgroup consists of the Lab Method Blank (LMB) and the Ongoing Precision and Recovery sample
(OPR). All sample preparation data, including dry weight determinations, extraction logs, clean-up logs and
observation notes are also documented. Any other supporting QC data will be documented here upon client
request.

Section 5: Initial Calibration

Contains a table summarizing calibration data such as relative response factors, concentrations,
and percent relative standard deviation. This section also contains related daily instrument QC information:
GC performance data, mass resolution check, windows defining mix, and SICPs for all homolog groups
and any manual integrations as well as the injection prep and instrument run logs.

Section 6; Continuing Calibration Data

Contains all daily instrument quality control information. This includes mass resolution checks, a
table summarizing the window defining peaks, SICPs for the first and last eluters for each homolog group,
SICPs documenting GC performance, a summary quantitation report showing RRFs for the Ccal and Ical,
and SICPs for all homolog groups and any manual integrations, injection prep and instrumentation runlogs.



List of Qualifiers: Dioxin’s

B Analyte was detected in the Lab Method Blank at a level above the Reporting
Limit.

EDL “Estimated Detection Limit”
EMPC “Estimated Maximum Possible Concentration”
ppt  Parts-per-trillion (pg/g; ng/L)

v Recovery is below quality control limit. The data has been validated based on a
favorable signal-to-noise and detection limit.

# Outside quality control limits

* Indicates that the ion-ratio fails high or low; analyte reported as an EMPC

An average uncertainty of 30% can be routinely achieved as concluded from the
evaluation of HRGC-HRMS standard operating procedures. The following flags warn
the data user of situations where the uncertainty may be greater than stated.

A Amount detected is less than the Lower Method Calibration Limit.

J Amount detected is between the Method Detection Limit and the Lower
Calibration Limit.

0] The recovery of this analyte in the OPR is above the Method QC Limits and the
reported concentration in the sample may be biased high.

E Amount detected is greater than the Upper Calibration Limit.

S The amount of analyte present has saturated the detector. This situation results
in an underestimation of the affected analyte(s).

Q Indicates the presence of a quantitative interference. This situation may result in
an underestimation of the affected analyte(s).

I Indicates the presence of a qualitative interference that could cause a false
positive or an overestimation of the affected analyte(s).

DPE Indicates the presence of a peak in the polychlorinated diphenylether channel
that could cause a false positive or an overestimation of the affected analyte(s).



Analyte

2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD

2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

Toxic Equivalency Factors

WHO* 1998 WHO* 2005 International-89

1 1 1
1 1 0.5
0.1 0.1 0.1
0.1 0.1 0.1
0.1 0.1 0.1
0.01 0.01 0.01
0.0001 0.0003 0.001
0.1 0.1 0.1
0.05 0.03 0.05
0.5 0.3 0.5
0.1 0.1 0.1
0.1 0.1 0.1
0.1 0.1 0.1
0.1 0.1 0.1
0.01 0.01 0.01
0.01 0.01 0.01
0.0001 0.0003 0.001

* World Health Organization
* Massachusetts Department of Environmental Protection

MADEP'

1
0.5
0.1
0.1
0.1
0.1

0.001

0.1
0.5
0.5
0.1
0.1
0.1
0.1
0.1
0.1
0.001
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Sample Receipt Checklist (SRC)

SGS Environmental Services

Client: Air Hygiene Lab Proj. ID: G431-15

Client Proj. ID: snc-07-benson.mn-comp#1

1. X Shipped ‘ Notes:

___ Hand Delivered

2. X Proper, full, and complete documentation Notes:

(unique sample identification on durabie label with indelibie ink,

location of collection, date/time of collection, collector's name,
preservation type, sample type (method/matrix))

Acceptable documentation (but, incomplete)

: Unacceptable documentation

3. __ Custody Tape on Container Notes:

. X No Custody Tape

4. X Samples Intact* Notes:

(are in appropriate container, are not damaged, and do not show signs

of contamination)
__Samples Broken / Leaking

__VOA Vials Checked for Air Bubbles

5. X Chilled on Receipt* Actual Temp.(s) in °C: 4.2 4.8
Ambient on Receipt Notes:

~ Walk-in on Ice; Coming down to temp.

—_Received out of temperature protocol

6. X Sufficient Sample Submitted Notes:

__Insufficient Sample Submitted

7. X Samples Preserved Correctly* Notes:

(see preservative checklist where applicable)

__Improper Preservative(s)

"__None recommended (N/A)

8. X Received Within Holding Time Notes:

__Not Received Within Holding Time
__N/A
9. X No Discrepancies Noted Notes:

__Discrepancies Noted

Comments: Received three unmarked XADs, one designated as Blank.

Received several unmarked fiiters, not used.
No COC with samples, COC received by fax.

* = Rejection of sample is required when not marked; Contact client services immediately for a resolution.

Inspected and Logged in by: 7,

DC27.040307 .4 Date / Time: d-7/11/07 15:47




SGS Environmental Services

Method M23
OUT-Diox-1
Air Hygiene
Analytical Data Summary Sheet
Analyte Amount EDL EMPC RT Ratio Qualifier
(ng) (ng) (ng) (min.)
2,3,7,8-TCDD ND 0.00449
1,2,3,7,8-PeCDD ND 0.00500
1,2,3,4,7,8-HxCDD ND 0.00658
1,2,3,6,7,8-HxCDD ND 0.00670
1,2,3,7,8,9-HxCDD ND 0.00680
1,2,3,4,6,7,8-HpCDD 0.0240 40:37 1.05 A
OCDD EMPC 0.0216 0.0527 45:07 1.11 * A
2,3,7,8-TCDF 0.00804 31:09 0.82 A
1,2,3,7,8-PeCDF 0.00608 33:.37 1.75 A
2,3,4,7,8-PeCDF EMPC 0.00500 0.00852 34:15 1.07 * A
1,2,3,4,7,8-HxCDF 0.0202 36:22 1.28 A
1,2,3,6,7,8-HxCDF EMPC 0.00500 0.00780 36:28 147 A
2,3,4,6,7,8-HxCDF EMPC 0.00500 0.00604 37:00 0.88 A
1,2,3,7,8,9-HxCDF ND 0.00510
1,2,3,4,6,7,8-HpCDF 0.0781 39:21 0.92 A
1,2,3,4,7,8,9-HpCDF ND 0.00798
OCDF 0.0729 45:25 0.82 A
Total TCDDs 0.0264
Total PeCDDs 0.110 0.124
Total HXCDDs 0.0614
Total HpCDDs 0.0240 0.0438
Total TCDFs 0.0978 0.106
Total PeCDFs 0.0608 0.0933
Total HxCDFs 0.0600 0.0769
Total HpCDFs 0.0781
WHO-2005 TEQ (ND=0) 0.00405 0.00801
WHO-2005 TEQ (ND=13) 0.0113 0.0140
Client Information Sample Information
Project Name: snc-07-benson.mn-comp#1
Matrix: Air
Sample ID: OUT-Diox-1 Weight / Volume: 1 train
Solids / Lipids: NA %
Original pH : NA
Laboratory Information Batch ID: WG14370
Project ID: G431-15 Instrument: HRMSI
Sample ID: G431-15-5B Filename: a24jul07a-5
Collection Date/Time: 07/04/07 Retchk: a24jul07a-1
Receipt Date/Time: 07/11/07 10:00 Begin ConCal: a24jul07a-1
Extraction Date: 07/22/07 End ConCal: a24jul07a-11
Analysis Date/Time: 07/24/07 19:19 Initial Cal: m8290-071007a




SGS Environmental Services

Method M23
OUT-Diox-1
Air Hygiene
Labeled Expected | Measured | Percent RT Ratio Qualifier
Standard Amount Amount | Recovery
(ng) (ng) () (min.)
Extraction Standards
13C12-2,3,7,8-TCDD 4.0 3.57 89.3 31:39 0.79
13C12-1,2,3,7,8-PeCDD 4.0 332 83.0 34:25 1.57
13C12-1,2,3,6,7,8-HxCDD 4.0 4.00 99.9 37:10 1.24
13C12-1,2,3,4,6,7,8-HpCDD 4.0 3.76 94.1 40:37 1.06
13C12-OCDD 8.0 5.82 72.8 45:06 0.90
13C12-2,3,7,8-TCDF 4.0 3.97 99.3 31:07 0.79
13C12-1,2,3,7,8-PeCDF 4.0 3.10 77.6 33:37 1.58
13C12-1,2,3,6,7,8-HxCDF 4.0 3.53 88.2 36:28 0.52
13C12-1,2,3,4,6,7,8-HpCDF 4.0 332 83.0 39:19 0.45
Sampling Standards
37Cl4-2,3,7,8-TCDD 4.0 429 107 31:40 -
13C12-2,3,4,7,8-PeCDF 4.0 3.87 96.8 34:15 1.57
13C12-1,2,3,4,7,8-HxCDD 4.0 3.92 98.0 37:.07 1.26
13C12-1,2,3,4,7,8-HxCDF 4.0 4.07 102 36:22 0.52
13C12-1,2,3,4,7,8,9-HpCDF 4.0 3.52 88.1 41:19 0.45
Injection Standards
13C12-1,2,3,4-TCDD 2.0 - - 31:15 0.79
13C12-1,2,3,7,8,9-HxCDD 2.0 - - 37:27 1.26
Client Information Sample Information
Project Name: snc-07-benson.mn-comp#1
Matrix: Air
Sample ID: OUT-Diox-1 Weight / Volume: 1 train
Solids / Lipids: NA %
Original pH : NA
Laboratory Information Batch ID: WG14370
Project ID: G431-15 Instrument: HRMS1
Sample ID: G431-15-5B Filename: a24jul07a-5
Collection Date/Time: 07/04/07 Retchk: a24jul07a-1
Receipt Date/Time: 07/11/07 10:00 Begin ConCal: a24jul07a-1
Extraction Date: 07/22/07 End ConCal: a24jul07a-11
Analysis Date/Time: 07/24/07 19:19 Initial Cal: m8290-071007a
Fi ion:(8200_DB_2.14]Repont
Analyzed by: Reviewed by:
Date: 10 Date:

10
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SGS Environmental Services

Method M23
OUT-Diox-2
Air Hygiene

Analytical Data Summary Sheet

Analyte Amount EDL EMPC RT Ratio Qualifier
(ng) (ng) (ng) (min.)
2,3,7,8-TCDD ND 0.00359
1,2,3,7,8-PeCDD ND 0.00500
1,2,3,4,7,8-HxCDD ND 0.00658
1,2,3,6,7,8-HxCDD ND 0.00670
1,2,3,7,8,9-HxCDD ND 0.00680
1,2,3,4,6,7,8-HpCDD ND 0.0103
OCDD ND 0.0191 .
2,3,7,8-TCDF ND 0.00386
1,2,3,7,8-PeCDF ND 0.00500
2,3,4,7,8-PeCDF EMPC 0.00500 0.00488 34:15 0.98 * A
1,2,3,4,7,8-HxCDF 0.0189 36:24 1.35 A
1,2,3,6,7,8-HxCDF 0.00760 36:28 1.14 A
2,3,4,6,7,8-HxCDF ND 0.00500
1,2,3,7,8,9-HxCDF ND 0.00566
1,2,3,4,6,7,8-HpCDF 0.133 39:21 1.05
1,2,3,4,7,8,9-HpCDF ND 0.00846
OCDF 0.210 45:25 0.82
Total TCDDs ND 0.00359 0.0140
Total PeCDDs 0.0245
Total HxCDDs 0.0266
Total HpCDDs ND 0.0103
Total TCDFs 0.0155
Total PeCDFs 0.0237 0.0301
Total HXCDFs 0.0495
Total HpCDFs 0.133
WHO-2005 TEQ (ND=0) 0.00404 0.00551
WHO-2005 TEQ (ND=%) 0.0110 0.0117
Client Information Sample Information
Project Name: snc-07-benson.mn-comp#1
Matrix: Air
Sample ID: OUT-Diox-2 Weight / Volume: 1 train
Solids / Lipids: NA %
Original pH : NA
Laboratory Information Batch ID: WG14370
Project ID: G431-15 Instrument: HRMS1
Sample ID: G431-15-10B Filename: a24jul07a-6
Collection Date/Time: 07/04/07 Retchk: a24jul07a-1
Receipt Date/Time: 07/11/07 10:00 Begin ConCal: a24jul07a-1
Extraction Date: 07/22/07 End ConCal: a24jul07a-11
Analysis Date/Time: 07/24/07 20:08 Initia] Cal: m8290-071007a
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SGS Environmental Services

Method M23
OUT-Diox-2
Air Hygiene
Labeled Expected | Measured | Percent RT Ratio Qualifier
Standard Amount Amount | Recovery
(ng) (ng) (%) (min,)
Extraction Standards
13C12-2,3,7,8-TCDD 4.0 3.65 91.2 31:39 0.79
13C12-1,2,3,7,8-PeCDD 4.0 3.19 79.8 34:25 1.56
13C12-1,2,3,6,7,8-HxCDD 4.0 3.93 98.2 37:12 1.27
13C12-1,2,3,4,6,7,8-HpCDD 4.0 372 93.0 40:37 1.05
13C12-0OCDD 8.0 6.02 75.2 45:06 0.89
13C12-2,3,7,8-TCDF 4.0 3.97 99.2 31:07 0.78
13C12-1,2,3,7,8-PeCDF 4.0 3.08 77.1 33:37 1.59
13C12-1,2,3,6,7,8-HxCDF 4.0 3.52 88.1 36:28 0.53
13C12-1,2,3,4,6,7,8-HpCDF 4.0 341 85.2 39:19 0.45
Sampling Standards
37C14-2,3,7,8-TCDD 4.0 4,25 106 31:40 -
13C12-2,3,4,7,8-PeCDF 4.0 4,03 101 34:13 1.58
13C12-1,2,3,4,7,8-HxCDD 4.0 3.96 99.0 37:06 1.26
13C12-1,2,3,4,7,8-HxCDF 4.0 4.11 103 36:22 0.52
13C12-1,2,3,4,7,8,9-HpCDF 4.0 3.91 97.7 41:19 0.45
Injection Standards
13C12-1,2,3,4-TCDD 2.0 - - 31:15 0.78
13C12-1,2,3,7,8,9-HxCDD 2.0 - - 37:27 1.25
Client Information Sample Information
Project Name: snc-07-benson.mn-comp#1
Matrix: Air
Sample ID: OUT-Diox-2 Weight / Volume: 1 train
Solids / Lipids: NA %
Original pH : NA
Laboratory Information Batch ID: WG14370
Project ID: G431-15 Instrument: HRMSI
Sample ID: G431-15-10B Filename: a24jul07a-6
Collection Date/Time: 07/04/07 Retchk: a24jul07a-1
Receipt Date/Time: 07/11/07 10:00 Begin ConCal: a24jul07a-1
Extraction Date: 07/22/07 End ConCal: a24jul07a-11
Analysis Date/Time: 07/24/07 20:08 Initial Cal; m8290-071007a

Analyzed by: -UMF

Date: %}u!Oj ]

Version:[8290_DB_2.14]Repont
Reviewed by:
Date: ?
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SGS Environmental Services

Method M23
OUT-Diox-3
Air Hygiene
Analytical Data Summary Sheet
Analyte Amount EDL EMPC RT Ratio Qualifier
(ng) (ng) (ng) (min.)
2,3,7,8-TCDD ND 0.00883
1,2,3,7,8-PeCDD ND 0.0108
1,2,3,4,7,8-HxCDD ND 0.0115
1,2,3,6,7,8-HxCDD ND 0.0117
1,2,3,7,8,9-HxCDD ND 0.0119
1,2,3,4,6,7,8-HpCDD ND 0.0201
OCDD ND 0.0378
2,3,7,8-TCDF ND 0.00680
1,2,3,7,8-PeCDF ND 0.00679
2,3,4,7,8-PeCDF ND 0.00654
1,2,3,4,7,8-HxCDF EMPC 0.00686 0.0126 36:24 0.98 * A
1,2,3,6,7,8-HxCDF ND 0.00647
2,3,4,6,7,8-HxCDF ND 0.00682
1,2,3,7,8,9-HxCDF ND 0.00794
1,2,3,4,6,7,8-HpCDF 0.0849 39:22 1.01 A
1,2,3,4,7,8,9-HpCDF ND 0.0133
OCDF 0.169 45:27 0.98 A
Total TCDDs ND 0.00883
Total PeCDDs 0.0204
Total HxCDDs ND 0.0119 0.0530
Total HpCDDs ND 0.0201
Total TCDFs 0.0189
Total PeCDFs ND 0.00679
Total HXCDFs 0.0217 0.0387
Total HpCDFs 0.0849
WHO-2005 TEQ (ND=0) 0.000900 0.00216
WHO-2005 TEQ (ND="2) 0.0155 0.0164
Client Information Sample Information
Project Name: snc-07-benson.mn-comp#1
Matrix: Air
Sample ID: OUT-Diox-3 Weight / Volume: 1 train
Solids / Lipids: NA %
Original pH : NA
Laboratory Information Batch ID: wG14370
Project ID: G431-15 Instrument: HRMSI1
Sample ID: G431-15-15B Filename: a24jul07a-7
Collection Date/Time: 07/04/07 Retchk: a24jul07a-1
Receipt Date/Time: 07/11/07 10:00 Begin ConCal: a24jul07a-1
Extraction Date: 07/22/07 End ConCal: a24jul07a-11
Analysis Date/Time: 07/24/07 20:56 Initial Cal: m8290-071007a
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SGS Environmental Services

Method M23
OUT-Diox-3
Air Hygiene
Labeled Expected | Measured | Percent RT Ratio Qualifler
Standard Amount Amount | Recovery
(ng) (ng) () (min,)
Extraction Standards
13C12-2,3,7,8-TCDD 4.0 311 77.7 31:39 0.78
13C12-1,2,3,7,8-PeCDD 4.0 2.93 73.2 34:25 1.58
13C12-1,2,3,6,7,8-HXxCDD 4.0 3.73 933 37:12 1.26
13C12-1,2,3,4,6,7,8-HpCDD 4.0 3.38 84.5 40:37 1.06
13C12-OCDD 8.0 5.43 67.9 45:07 091
13C12-2,3,7,8-TCDF 4.0 3.49 87.3 31:07 0.81
13C12-1,2,3,7,8-PeCDF 4.0 2.82 70.5 33:37 1.59
13C12-1,2,3,6,7,8-HxCDF 4.0 3.43 85.6 36:28 0.53
13C12-1,2,3.4,6,7,8-HpCDF 4.0 3.26 81.4 39:21 0.45
Sampling Standards
37C14-2,3,7,8-TCDD 4.0 4.22 106 31:40 -
13C12-2,3,4,7,8-PeCDF 4.0 3.88 97.0 34:15 1.57
13C12-1,2,3,4,7,8-HxCDD 4.0 3.70 92.5 37:07 1.27
13C12-1,2,3,4,7,8-HxCDF 4.0 3.97 99.4 36:22 0.53
13C12-1,2,3,4,7,8,9-HpCDF 4.0 3.66 91.6 41:21 0.45
Injection Standards
13C12-1,2,3,4-TCDD 2.0 - - 31:15 0.79
13C12-1,2,3,7,8,9-HxCDD 2.0 - - 37:27 1.23
Client Information Sample Information
Project Name: snc-07-benson.mn-comp#1
Matrix: Air
Sample ID: OUT-Diox-3 Weight / Volume: 1 train
Solids / Lipids: NA %
Original pH : NA
Laboratory Information Batch ID: WG14370
Project ID: G431-15 Instrument: HRMS!1
Sample ID: G431-15-15B Filename; a24jul07a-7
Collection Date/Time: 07/04/07 Retchk: a24jul07a-1
Receipt Date/Time: 07/11/07 10:00 Begin ConCal: a24jul07a-1
Extraction Date: 07/22/07 End ConCal: a24jul07a-11
Analysis Date/Time: 07/24/07 20:56 Initial Cal: m8290-071007a
Version:[8290_DB_2. 14]Report
Analyzed by: Lul_/]E Reviewed by:
Date:

Date: &d]ﬁ]()f ]
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SGS Environmental Services

Method M23
B
Air Hygiene
Analytical Data Summary Sheet
Analyte Amount EDL EMPC RT Ratio Qualifier
(ng) (ng) (ng) (min.)

2,3,7,8-TCDD ND 0.00550
1,2,3,7,8-PeCDD ND 0.00704
1,2,3,4,7,8-HxCDD ND 0.00718
1,2,3,6,7,8-HxCDD ND 0.00730
1,2,3,7,8,9-HxCDD ND 0.00741
1,2,3,4,6,7,8-HpCDD ND 0.0134
OCDbD ND 0.0231
2,3,7.8-TCDF ND 0.00365
1,2,3,7,8-PeCDF ND 0.00500
2,3,4,7,8-PeCDF ND 0.00500
1,2.3,4,7,8-HxCDF ND 0.00693
1,2,3,6,7,8-HxCDF ND 0.00653
2,3,4,6,7,8-HxCDF ND 0.00688
1,2,3,7,8,9-HxCDF ND 0.00802
1,2,3,4,6,7,8-HpCDF 0.0387 39:19 1.02 A
1,2,3,4,7,8,9-HpCDF ND 0.0103
OCDF 0.0688 45:25 0.97 A
Tatal TCDDs ND 0.00550
Total PeCDDs ND 0.00704
Total HxCDDs ND 0.00741
Total HpCDDs ND 0.0134
Total TCDFs ND 0.00365
Total PeCDFs ND 0.00500
Total HXCDFs ND 0.00802
Total HpCDFs 0.0387
WHO0-2005 TEQ (ND=0) 0.000408 0.000408
WHO-2005 TEQ (ND=) 0.0103 0.0103
Client Information Sample Information
Project Name: snc-07-benson.mn-comp#1

Matrix: Air
Sample ID: B Weight / Volume: 1 train

Solids / Lipids: NA %

Original pH : NA
Laboratory Information Batch ID: WG14370
Project ID: G431-15 Instrument: HRMS!
Sample ID: G431-15-20B Filename: a24jul07a-8
Collection Date/Time: 07/04/07 Retchk: a24jui07a-1
Receipt Date/Time: 07/11/07 10:00 Begin ConCal: a24jul07a-1
Extraction Date: 07/22/07 End ConCal: a24jul07a-11
Analysis Date/Time: 07/24/07 21:44 Initial Cal; m8290-071007a
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SGS Environmental Services

Method M23
B
Air Hygiene
Labeled Expected | Measured | Percent RT Ratio Qualifier
Standard Amount Amount | Recovery
(ng) (ng) (%) (min,)

Extraction Standards
13C12-2,3,7,8-TCDD 4.0 3.11 77.8 31:39 0.79
13C12-1,2,3,7,8-PeCDD 4.0 2.32 58.1 34:25 1.58
13C12-1,2,3,6,7,8-HxCDD 4.0 3.49 87.4 37:12 1.27
13C12-1,2,3,4,6,7,8-HpCDD 4.0 3.45 86.2 40:37 1.04
13C12-OCDD 8.0 6.12 76.5 45:06 0.89
13C12-2,3,7,8-TCDF 4.0 358 89.5 31:07 0.80
13C12-1,2,3,7,8-PeCDF 4.0 2.29 57.2 33:37 1.57
13C12-1,2,3,6,7,8-HxCDF 4.0 2.98 74.6 36:28 0.53
13C12-1,2,3,4,6,7,8-HpCDF 4.0 2.91 72.7 39:19 0.45
Sampling Standards
37Ci4-2,3,7,8-TCDD 4.0 4.70 117 31:40 -
13C12-2,3,4,7,8-PeCDF 4.0 4,05 101 34:15 1.57
13C12-1,2,3,4,7,8-HxCDD 4.0 421 105 37:06 1.28
13C12-1,2,3,4,7,8-HxCDF 4.0 4.60 115 36:22 0.52
13C12-1,2,3,4,7,8,9-HpCDF 4.0 4.83 121 41:19 0.45
Injection Standards
13C12-1,2,3,4-TCDD 2.0 - - 31:15 0.78
13C12-1,2,3,7,8,9-HxCDD 2.0 - - 37:27 1.24
Client Information Sample Information
Project Name: snc-07-benson.mn-comp#1

Matrix: Air
Sample ID: B Weight / Volume: 1 train

Solids / Lipids: NA %

Original pH : NA
Laboratory Information Batch ID: WwG14370
Project 1D: G431-15 Instrument: HRMS!
Sample ID: G431-15-20B Filename: a24jul07a-8
Collection Date/Time: 07/04/07 Retchk: a24jul07a-1
Receipt Date/Time: 07/11/07 10:00 Begin ConCal: a24jul07a-1
Extraction Date: 07/22/07 End ConCal: a24jul07a-11
Analysis Date/Time: 07/24/07 21:44 Initial Cal: m8290-071007a

Date:

Analyzed by: u.jwi

Form Version:[8290_DB_2.14]Repon
Reviewed by:
Date:
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SGS Environmental Services

Method M23
Lab Method Blank
Analytical Data Summary Sheet
Analyte Amount EDL EMPC RT Ratio Qualifier
(ng) mg) | (g (min.)

2,3,7,8-TCDD ND 0.00478
1,2,3,7,8-PeCDD ND 0.00523
1,2,3,4,7,8-HxCDD ND 0.00732
1,2,3,6,7,8-HxCDD ND 0.00745
1,2,3,7,8,9-HxCDD ND 0.00756
1,2.3.4,6,7,8-HpCDD ND 0.0138
OCDD ND 0.0230
2,3,7,8-TCDF ND 0.00374
1,2,3,7,8-PeCDF ND 0.00500
2,3.4,7,8-PeCDF ND 0.00500
1,2,3,4,7,8-HxCDF ND 0.00525
1,2,3,6,7,8-HxCDF ND 0.00500
2,3.4,6,7,8-HxCDF ND 0.00522
1,2,3,7,8,9-HxCDF ND 0.00607
1,2,3,4,6,7,8-HpCDF 0.0176 39:21 1.00 A
1,2,3,4,7,8,9-HpCDF ND 0.00731
OCDF ND 0.0236
Total TCDDs ND 0.00478
Total PeCDDs ND 0.00523
Total HxCDDs ND 0.00756
Total HpCDDs ND 0.0138
Total TCDFs ND 0.00374
Total PeCDFs ND 0.00500
Total HXCDFs ND 0.00607
Total HpCDFs 0.0176
WHOQO-2005 TEQ (ND=0) 0.000176 0.000176
WHO-2005 TEQ (ND=%) 0.00850 0.00850
Client Information Sample Information
Project Name:

Matrix: Air
Sample ID: Lab Method Blank Weight / Volume: 1 train

Solids / Lipids: NA %

Original pH : NA
Laboratory Information Batch ID: WG14370
Project ID: Instrument: HRMS1
Sample ID: Filename: a24jul07a-4
Collection Date/Time: Retchk: a24jul07a-1
Receipt Date/Time: Begin ConCal: a24jul07a-1
Extraction Date: 07/22/07 End ConCal: a24jul07a-11
Analysis Date/Time: 07/24/07 18:31 Initial Cal: m8290-071007a
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SGS Environmental Services

Method M23
Lab Method Blank
Labeled Expected Measured | Percent RT Ratio Qualifier
Standard Amount Amount | Recovery
(ng) (ng) () (min.)

Extraction Standards
13C12-2,3,7,8-TCDD 4.0 3.42 85.4 31:39 0.78
13C12-1,2,3,7,8-PeCDD 4.0 3.22 804 34:25 1.58
13C12-1,2,3,6,7,8-HxCDD 4.0 3.87 96.7 37:12 1.25
13C12-1,2,3,4,6,7,8-HpCDD 4.0 3.52 87.9 40:37 1.04
13C12-0OCDD 8.0 5.63 70.4 45:06 0.89
13C12-2,3,7,8-TCDF 4.0 3.78 94.6 31:07 0.79
13C12-1,2,3,7,8-PeCDF 4.0 2.87 71.8 33:37 1.58
13C12-1,2,3,6,7,8-HxCDF 4.0 3.57 89.2 36:28 0.52
13C12-1,2,3,4,6,7,8-HpCDF 4.0 3.17 79.3 39:19 0.44
Sampling Standards
37C14-2,3,7,8-TCDD 4.0 4.54 113 31:40 -
13C12-2,3,4,7,8-PeCDF 4.0 4.55 114 34:15 1.57
13C12-1,2,3,4,7,8-HxCDD 4.0 422 105 37:07 1.26
13C12-1,2,3,4,7,8-HxCDF 4,0 4,31 108 36:22 0.52
13C12-1,2,3,4,7,8,9-HpCDF 4.0 3.93 98.4 41:19 0.45
Injection Standards
13C12-1,2,3,4-TCDD 20 - - 31:15 0.80
13C12-1,2,3,7,8,9-HxCDD 2.0 - - 37:27 1.24
Client Information Sample Information
Project Name:

Matrix: Air
Sample ID: Lab Method Blank Weight / Volume: 1 train

Solids / Lipids: NA %

Original pH : NA
Laboratory Information Batch ID: WG14370
Project ID: Instrument: HRMS1
Sample ID: Filename: a24jul07a-4
Collection Date/Time: Retchk: a24jul07a-1
Receipt Date/Time: Begin ConCal: a24jul07a-1
Extraction Date: 07/22/07 End ConCal: a24jul07a-11
Analysis Date/Time: 07/24/07 18:31 Initial Cal: m8290-071007a

Analyzed by: UJ\_/(F

Date: %&] ()_‘l

ferm,Version:[8290_DB_2.14]Report
Reviewed by: ”:7
Date: ___7/2¢/0F
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Analytical Results

Jor
Ongoing Precision Result (OPR)
Analyte Spiked AMT REC Range % Qualifier
(rg/pL) (pe/pL) % Lower Upper
2,3,7,8-TCDD 10 10.7 107 70.0 130
1,2,3,7,8-PeCDD 50 49.9 99.7 70.0 130
1,2,3,4,7,8-HxCDD 50 48.2 96.3 70.0 130
1,2,3,6,7,8-HxCDD 50 49.8 99.7 70.0 130
1,2,3,7,8,9-HxCDD 50 48.8 97.7 70.0 130
1,2,3,4,6,7,8-HpCDD 50 50.5 101 70.0 130
OCDD 100 100 100 70.0 130
2,3,7,8-TCDF 10 9.26 92.6 70.0 130
1,2,3,7,8-PeCDF 50 50.6 101 70.0 130
2,3,4,7,8-PeCDF 50 47.6 95.2 70.0 130
1,2,3,4,7,8-HxCDF 50 49.5 98.9 70.0 130
1,2,3,6,7,8-HxCDF 50 49.3 98.6 70.0 130
2,3,4,6,7,8-HxCDF 50 47.6 95.2 70.0 130
1,2,3,7,8,9-HxCDF S0 44.7 89.4 70.0 130
1,2,3,4,6,7,8-HpCDF 50 51.7 103 70.0 130
1,2,3,4,7,8,9-HpCDF 50 47.1 94.2 70.0 130
OCDF 100 91.4 91.4 70.0 130
# = Outside range limits
* = Jon Ratio Out
QC Information File Information
OPR Project No: OPR14370 OPR Filename: a24jul07a-2
Extraction Date: 22-Jul-07 Retchk: a24jul07a-1
Analysis Date: 24-Jul-07 Begin ConCal: a24jul07a-1
Method: M23 End ConCal:  a24jul07a-11
Initial Cal: m8290-071007a
Sample Information
Matrix: Air
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Analytical Results

Jor

Ongoing Precision Result (OPR)

Labeled Expected | Measured | Percent RT Ratio Qualifier
Standard Amount | Amount | Recovery
mg) | (g | (%) (min.)
Extraction Standards
13C12-2,3,7,8-TCDD 4 3.48 86.9 31:39 0.78
13C12-1,2,3,7,8-PeCDD 4 3.13 78.3 34:25 1.58
13C12-1,2,3,6,7,8-HxCDD 4 397 99.2 37:12 1.25
13C12-1,2,3,4,6,7,8-HpCDD 4 3.66 91.4 40:37 1.05
13C12-0CDD 8 5.93 74.2 45:06 0.89
13C12-2,3,7,8-TCDF 4 3.90 97.6 31:07 0.79
13C12-1,2,3,7,8-PeCDF 4 3.03 75.7 33:37 1.58
13C12-1,2,3,6,7,8-HXCDF 4 3.73 934 36:28 0.52
13C12-1,2,3,4,6,7,8-HpCDF 4 3.37 84.3 39:19 0.45
Sampling Standards
37Cl4-2,3,7,8-TCDD 4.0 4,62 116 31:40 -
13C12-2,3,4,7,8-PeCDF 4.0 4.21 105 34:15 1.58
13C12-1,2,3,4,7,8-HxCDD 4.0 4.12 103 37:07 1.26
13C12-1,2,3,4,7,8-HxCDF 4.0 4.36 109 36:22 0.52
13C12-1,2,3,4,7,8,9-HpCDF 4.0 4.19 105 41:19 0.46
Injection Standards
13C12-1,2,3,4-TCDD - - 31:15 0.78
13C12-1,2,3,7,8,9-HxCDD - - 37:27 1.24
QC Information File Information
OPR Project No: OPR14370 OPR Filename : a24jul{7a-2
Extraction Date: 22-Jul-07 Retchk: a24jul07a-1
Analysis Date: 24-Jul-07 Begin ConCal:  a24jul07a-1
Method: M23 End ConCal:  a24jul07a-11
Initial Cal: m8&290-071007a
Sample Information
Matrix: Air

Reviewed By: Q@

Date Reviewed:

Form Version: [8290_DB_2.14]OPR
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Analytical Results

Jor
Ongoing Precision & Recovery Duplicate Results (OPRD)

Analyte Spiked AMT Recovery Range OPR RPD Qualifier
(pg/pL) (pg/uL) % #| Lower Upper Rec(%) # | (£20%)
2,3,7,8-TCDD 10.0 10.3 103 70.0 130 107 3.68
1,2,3,7,8-PeCDD 50.0 48.7 97.4 70.0 130 99.7 2.41
1,2,3,4,7,8-HxCDD 50.0 47.5 94.9 70.0 130 96.3 1.46
1,2,3,6,7,8-HxCDD 50.0 49.3 98.7 70.0 130 99.7 1.03
1,2,3,7,8,9-HxCDD 50.0 48.7 97.4 70.0 130 97.7 0.351
1,2,3,4,6,7,8-HpCDD 50.0 49.6 99.2 70.0 130 101 1.80
OCDD 100 99.9 99.9 70.0 130 100 0.0550
2.,3,7,8-TCDF 10.0 9.02 90.2 70.0 130 92.6 2.66
1,2,3,7,8-PeCDF 50.0 49.8 99.6 70.0 130 101 1.39
2,3,4,7,8-PeCDF 50.0 47.0 94.1 70.0 130 95.2 1.21
1,2,3,4,7,8-HxCDF 50.0 48.3 96.7 70.0 130 98.9 2,28
1,2,3,6,7,8-HxCDF 50.0 49.5 99.0 70.0 130 98.6 0.420
2,3,4,6,7,8-HxCDF 50.0 48.7 97.4 70.0 130 95.2 2.21
1,2,3,7,8,9-HxCDF 50.0 445 89.1 70.0 130 89.4 0.391
1,2,3,4,6,7,8-HpCDF 50.0 52.1 104 70.0 130 103 1.13
1,2,3,4,7,8,9-HpCDF 50.0 44.8 89.6 70.0 130 94.2 5.12
OCDF 100 92.0 92.0 70.0 130 91.4 0.627
# = Outside range limits
* = Jon Ratio Out
QC Information File Information
OPR Project No: OPRD14370
Extraction Date: 22-Jul-07 OPRD Filename : a24jul07a-3
Analysis Date: 24-Jul-07 Retchk: a24jul07a-1
Method: M23 Begin ConCal: a24jul07a-1
End ConCal: a24jul07a-11
Sample Information Initial Cal: m8290-071007a
Matrix: Alr
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Analytical Results

Sfor
Ongoing Precision & Recovery Duplicate Results (OPRD)

Labeled Expected | Measured | Percent RT Ratio Qualifier
Standard Amount | Amount | Recovery
mg) | (g | (%) (min,
Extraction Standards (40-135%)
13C12-2,3,7,8-TCDD 4 2.89 722 31:39 0.78
13C12-1,2,3,7,8-PeCDD 4 2.67 66.8 34:25 1.58
13C12-1,2,3,6,7,8-HxCDD 4 3.22 80.5 37:12 1.25
13C12-1,2,3,4,6,7,8-HpCDD 4 2.96 73.9 40:37 1.06
13C12-0CDD 8 4,74 59.2 45:06 0.90
13C12-2,3,7,8-TCDF 4 3.20 80.1 31:.07 0.78
13C12-1,2,3,7,8-PeCDF 4 2.51 62.8 33:37 1.59
13C12-1,2,3,6,7,8-HxCDF 4 2.94 73.6 36:28 0.53
13C12-1,2,3,4,6,7,8-HpCDF 4 2.75 68.8 39:19 0.45
Sampling Standards (70-130%)
37C14-2,3,7,8-TCDD 4.0 4,51 113 31:40 -
13C12-2,3,4,7,8-PeCDF 4.0 4.18 104 34:15 1.59
13C12-1,2,3,4,7,8-HxCDD 4.0 4.04 101 37:.07 1.28
13C12-1,2,3,4,7,8-HxCDF 4.0 4.22 105 36:22 0.52
13C12-1,2,3,4,7,8,9-HpCDF 4.0 4.06 101 41:19 0.45
Injection Standards
13C12-1,2,3,4-TCDD 2 - - 31:15 0.78
13C12-1,2,3,7,8,9-HxCDD 2 - - 37:27 1.25
QC Information File Information
OPR Project No: OPRD14370
Extraction Date: 22-Jul-07 OPRD Filename : a24jul07a-3
Analysis Date: 24-Jul-07 Retchk: a24jul07a-1
Method: M23 Begin ConCal: a24jul07a-1
End ConCal: a24jul07a-11
Sample Information Initial Cal: m8290-071007a
Matrix: Air
Form Version:[8290_DB_2. 14]JOPRD

Reviewed By: ___@__ Date Reviewed: ;H ZU/& t
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Extraction by Modified Method 3540
(Soxhlet with Dean-Stark Adapter - SDS)

Analytical Method TO-9A QC Batch* |Prev. WG [Workgroup*| Logbook#| Page#
8A 680 22-Jul-07 | N/A WG 14 370
— _ mnlon | o
QC Cllent* Project* Sample* Container*| ES Amt. | MX Amt.| Tridecane | Analyst | Sample
#120 iD iD iD D (L) L) ) (niale) Matrix
N/A N/A LMB14370 A 80 oo / NIO XAD
| G431 15 5 A 80 V4 NIO XAD
2 G431 15 10 A 80 v NIO XAD
3 G431 15 15 A 80 { v NIO XAD
41 G431 15 20 A 80 / v NIO | XAD
N/A N/A OPR14370 A 80 80 / v NIO XAD
N/A N/A OPRD14370 A 80 80/l¥ v/ NIO XAD
Start Date/Time: _ZLJU‘V 01 100
Item Lot i's Finish Date/Time: 2% @l\'; 01 __0%00
Tolusne CS800 l
Tridecane SPL2-021 Comments: )
Satt SPL2-020 Conc. —20. [k rep NS -
Thimbles (0190 3, (ng/ut) Witness G443/~ 1Y. ‘
Extraction Std. E?.’I-SBS 0.09 CRn
Matrix Spk. . 0.008%

DC6.121503.5

* = To be entered in the Prep Table.

jﬁm in prap table? /
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Air Sample Witness Program Guide

SOX Client ID | Tridecane | Bolling | Stopcock Standard Additions
Position PAL ID verified Chips Position ES MX
1 imer43zo | Okl - v v g0/
2 431-15-5 v - v 80/
3 431-15-10 V v - g0 v/
4 431-15-15 v i 80/
5 431-15-20 v v v g0 v
6 OPR14370 v v ~ 80 v , g0 v
7 OPRD14370 v v = g0 V g0 v
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
Witness @_ @-@ oV o

Chiller temperature: m

Mantle Percentage Verified:[ (< a"“]g |

DCox.012903.0
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