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EXECUTIVE SUMMARY

Custom Stack Analysis, LLC. conducted emissions sampling using USEPA
Methods 1-5 and 10. Testing was conducted on the Log Boiler Outlet on May 20th, 2014
for engineering purposes. The Custom Stack Analysis, LLC. test crew consisted of Mr.
James Gray, Mr. Jordan Smith and Mr. Brian Lemasters. The testing procedures were
coordinated by Mr. Tom Lubbers of The Log Boiler, Inc.

A description of the testing protocol is included on pages 3-5. All testing
calculations are located on pages 9-13. Appendix 1 includes field test data. Appendix 2
contains laboratory data. Appendix 3 contains calibration data for the equipment used
on test day. Appendix 4 contains monitoring data. Appendix 5 contains process data.
Test results are located on page 2.
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Run #1 Run #2 Run #3 Avg.
Stack Gas Velocity (ft/sec) 18.07 16.81 15.45 16.77

Standard Cubic Feet an Hour 30,221 28,295 29,107 29,208

Actual Cubic Feet per Minute 851 792 728 790

Stack Temperature (F) 310 319 267 298

Moisture % (Measured) 11.69% 10.06% 6.04% 9.26%

Isokinicity % 105.4% 100.2% 97.0% 100.9%

Carbon Dioxide % 8.00% 7.00% 3.00% 6.00%

Oxygen % 11.00% 12.00% 17.00% 13.33%

Nitrogen % 81.00% 81.00% 80.00% 80.67%

Wood (lbs/hr) 420 420 420 420

BTU (BTU/lb) 7252 7252 7252 7252

BTU (mmBTU/hr) 3.05 3.05 3.05 3.05

Particulate (lbs/hr) 0.4473 0.1288 0.1532 0.2431

Particulate (gr/dscf) 0.10360 0.03186 0.03685 0.05744

Particulate (lbs/dscf) 1.48E-05 4.55E-06 5.26E-06 8.21E-06

Particulate (lbs/mmBTU) 0.14685 0.04229 0.05030 0.07981

CO (ppm) 9400.95 7910.07 7767.14 8359.39

(lbs/hr) 20.63 16.25 16.41 17.76

Methods 1-5 & 10

Test Results
The Log Boiler, Inc. - Log Boiler Outlet

5/20/2014
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METHOD 1

Sample and velocity traverses for stationary sources.
To aid in the representative measurement of pollutant emissions and/ or total

volumetric flow rate from a stationary source, a measurement site where the effluent
stream is flowing in a known direction is selected, and the cross-section of the stack is
divided into a number of equal areas. A traverse point is then located within each of
these equal areas.

METHOD 2

Determination of stack gas velocity and volumetric flow rate.
The average gas velocity in a stack is determined from the gas density and from

measurement of the average velocity head with a Type S (Stausscheibe or reverse
type) pitot tube.

METHOD 3

Gas analysis for the determination of dry molecular weight.
This method is applicable for determining carbon dioxide and oxygen

concentrations and dry molecular weight of a sample from a gas stream of a fossil-fuel
combustion process.

METHOD 4

Determination of moisture content in stack gases.
A gas sample is extracted at a constant rate from the source. It is determined

either volumetrically or gravimetrically.
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METHOD 5 TESTING DESCRIPTION

Particulate samples were collected following EPA Methods 1-5. The equipment
used for testing consisted of a Custom Stack Analysis Stack Train Sampler (EPA type).
A type “S” pitot and a heated sampling probe were used with the sampling train. All
equipment was calibrated in the laboratory prior to the test. The sampling nozzle and
the pitot tubes were measured on the day of the test. All calibrations can be found in the
appendix. The dust laden gases are passed through a heated pyrex probe and a heated
glass four inch filter holder containing Gelman Type A-E fiberglass filter media. The
gases leaving the filter were collected in a series of four impingers packed in ice. The
first, third, and fourth impingers were the modified Greenburg-Smith type and the
second one was a standard Greenburg-Smith type. The first and second impinger
contained 100 ml of distilled water. After leaving the third and fourth empty impingers
the gases passed through a “Drierite” column containing about 500 grams of indicating
silica gel to remove any remaining water vapor. The dry gas then passed through the
hose portion of the umbilical cord to a Custom Stack Analysis Model #3000
“Stacksampler” module. In the module the gas was moved through the system by a
leakless air pump to a Rockwell 175-S dry test meter. The dry test meter exhausted to a
calibrated orifice to measure the flow rate of the gases passing through the sampling
apparatus. A type “S” pitot tube was attached to the sheath of the heated probe and
nozzle. The orifice pressure taps and the pitot tube were connected to a Dwyer duel 10
inch combination inclined-well type manometer. One half of the manometer measured
the orifice differential pressure (^H) and the other half measured the flue gas velocity
head (^P). The temperature of the flue gas was measured by a type “K” thermocouple
connected to a Marlin Digital Temperature controller. The C02 and 02 levels were
analyzed using a Bacharach Fyrite analyzer.
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METHOD 10 TESTING DESCRIPTION

A gas sample is continuously extracted from the stack, and a portion of the

sample is conveyed to an instrumental analyzer for determination of CO gas

concentration using a Luft-type nondispersive infrared analyzer. The gases pass

through a heated sampling probe and filter to prevent condensation. The gases then

pass through a calibration valve to a heated sampling line. After the heated sampling

line is a Universal Analyzers Model 530 air cooled single sample thermoelectric water

condenser with a perostolic pump for moisture removal. The sample is then passed

through an ascarite tube to a Thermo Environmental Instruments Model 48 Luft-type

analyzer where the gases are analyzed for CO concentrations. Before the testing

procedures commence the analyzer is left to warm up for a 90 minute period. It is then

calibrated according to Method 7E specifications. To the extent practicable, the

measured emissions should be between 20 to 100 percent of the selected calibration

span. Three calibration gases are selected. The High-Level gas concentrations shall be

equivalent to 20 to 100 percent of the calibration span. Mid-Level concentrations shall

be equivalent to 40 to 60 percent of the calibration span. The Low-Level Gas

concentrations of less than 20 percent of the span. Before the first run an analyzer

calibration error check is conducted. If the low-level, mid, or high cal gases expected

concentrations differ by more than +-2% of the span then the procedure needs to be

repeated until an acceptable 3 point calibration is obtained. After the analyzer

calibration check the upscale and low level calibration gases are introduced to the

sampling calibration valve and recorded. System bias calibration must be within 5.0% of

the analyzer calibration span for low-scale and upscale calibration gases. At the

conclusion of each of the test runs the low-level gas and an upscale gas closest to the

concentrations are introduced to the calibration valve assembly. If either the low-level or

upscale value exceeds +-3% of the span, then the run is considered invalid.
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CALCULATIONS
Outlet Methods 1-5 & 10

RUN #1 RUN #2 RUN #3
^H

1. Vm (std) 54.40 48.40 48.23 = VM * 17.64 * PBAR + 13.6 * Y

Tm

RUN #1 RUN #2 RUN #3
Vm (std) = Volume of gas collected, corrected to standard conditions, cuft. = 54.40 48.40 48.23

Vm = Volume of gas sampled at meter box, cuft. = 56.55 51.01 51.15

17.64 = Standard temperature, 528 Rankine / std pressure, 29.92. = 17.64 17.64 17.64

Tm = Average dry gas meter temperature, + 460 Rankine. = 539.4 546.3 549.7

Pbar = Barometric pressure, inches of mercury (Hg) = 29.21 29.21 29.21

^H = Average pressure differential across orifice. = 2.79 2.39 2.34

13.6 = Specific gravity of mercury. = 13.6 13.6 13.6

Y = Calibration factor of meter box. = 1 1 1

RUN #1 RUN #2 RUN #3

2. Vw (std) 7.20 5.41 3.10 = Vlc * P H20 R Tstd = K2 * Vlc

Mh20 * Pstd

RUN #1 RUN #2 RUN #3
Vlc = Volume of water and silica colected. = 152.8 114.9 65.8

P H20 = Density of water, 0.002201 lb/ml. = 0.002201 0.002201 0.002201

M H20 = Molecular weight of water, 18.01 lb/lb-mole. = 18.01 18.01 18.01

R = Ideal gas constant, 21.85 in. hg - ft3/R-lb-mole. = 21.85 21.85 21.85

Tstd = Standard absolute temperature, 528 R. = 528 528 528

Pstd = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92

K2 = 0.0471 ft3 / ml. = 0.0471 0.0471 0.0471

RUN #1 RUN #2 RUN #3

3. Bws 0.1168918 0.1006051 0.0604069 = Vw(std)

Vm(std) + Vw(std)

RUN #1 RUN #2 RUN #3
Bws = Water vapor in the gas stream, proportion. = 0.1168918 0.1006051 0.0604069

Vw(std) = Volume of water vapor in the gas sample, scf. = 7.20 5.41 3.10

Vm(std) = Volume of gas sampled at meter box, scf. = 54.40 48.40 48.23
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RUN #1 RUN #2 RUN #3

4. Md 29.72 29.6 29.16 = 0.44 (%CO2) + 0.32 (%O2) + 0.28 (%N2) + %CO)

RUN #1 RUN #2 RUN #3
Md = Dry molecular weight, lb / lb-mole. = 29.72 29.6 29.16

0.44 = Molecular weight of CO2 divided by 100. = 0.44 0.44 0.44

0.32 = Molecular weight of O2 divided by 100. = 0.32 0.32 0.32

0.28 = Molecular weight of N2 or CO divided by 100. = 0.28 0.28 0.28

Co2, O2, N2, and CO are in percent by volume, dry basis.

RUN #1 RUN #2 RUN #3

5. Ms 28.35 28.43 28.49 = Md * (1-Bws) + M H20 * (Bws)

RUN #1 RUN #2 RUN #3
Ms = Molecular weight of gas , wet basis, lb /lb-mole. = 28.35 28.43 28.49

M H20 = Molecular weight of water, 18 lb / lb-mole. = 18 18 18

RUN #1 RUN #2 RUN #3

6. Vs 18.07 16.81 15.45 = 85.49 * Cp * ^p * Ts + 460

Ps * Ms
RUN #1 RUN #2 RUN #3

Vs = Average stack gas velocity, ft / sec. = 18.07 16.81 15.45

85.49 = Pitot tube constant, ft / sec. = 85.49 85.49 85.49

Cp = Pitot tube coefficient, dimensionless. = 0.84 0.84 0.84

^P = Velocity head of stack gas, avg. sq rt. = 0.261 0.242 0.230

Ts = Temperature of stack gas, + 460 (Rankine). = 769.6 778.8 726.9
Ps = Absolute stack gas pressure, barometric + static. = 29.22 29.22 29.22
Ms = Molecular weight of stack gas, wet basis. = 28.35 28.43 28.49

RUN #1 RUN #2 RUN #3

7. ACFM 851 792 728 = Stack Area * 60 * Vs

RUN #1 RUN #2 RUN #3
Vs = Average stack gas velocity, ft / sec. = 18.07 16.81 15.45
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RUN #1 RUN #2 RUN #3
K4 * Ts * Vmstd

8. Isokinicity 105.4 100.2 97.0 = Ps * Vs * An * Min * (1-Bws)

RUN #1 RUN #2 RUN #3
K4 = 0.09450 for English units. = 0.0945 0.0945 0.0945

Ts = Stack temperature + 460 R. = 769.6 778.8 726.9

Vmstd = Volume of gas collected, scf. = 54.40 48.40 48.23

Ps = Stack pressure, inches Hg. = 29.22 29.22 29.22

Vs = Stack velocity, ft / sec. = 18.07 16.81 15.45

An = Area of the sampling nozzle, cuft. = 0.0013418 0.0013418 0.0013418

Min. = Minutes of test = 60 60 60

Bws = Water vapor in the gas stream, proportion. = 0.1168918 0.1006051 0.0604069

RUN #1 RUN #2 RUN #3
Mn

9. Lbs/Hr 0.45 0.13 0.15 = 2.205 * E-6 * * scfh

Vm std
RUN #1 RUN #2 RUN #3

2.205 * E-6 = Conversion from mg to lbs. = 2.205 * E-6 2.205 * E-6 2.205 * E-6

Mn = Weight gain of filter and wash minus blank. = 365.95 100.15 115.4

scfh = Standard stack volumetric flow rate. = 30221 28295 29107

Vm std = Volume of air sampled at stp. = 54.40 48.40 48.23

RUN #1 RUN #2 RUN #3
Mn

10. Gr/Dscf 0.10360 0.03186 0.03685 = 0.0154 *

Vmstd
RUN #1 RUN #2 RUN #3

0.0154 = Conversion to grains from mg. = 0.0154 0.0154 0.0154

Vm std = Volume of air sampled at stp. = 54.40 48.40 48.23

Mn = Weight gain of filter and wash minus blank. = 365.95 100.15 115.4
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RUN #1 RUN #2 RUN #3
Tstd Ps

11 SCFH 30221 28295 29107 = 3600 * ( 1 - Bws ) * Vs * A * *

Ts Pstd
RUN #1 RUN #2 RUN #3

3600 = Seconds per hour. = 3600 3600 3600

Bws = Water vapor in the gas stream, proportion. = 0.1168918 0.1006051 0.0604069

A = Area of stack in sq ft. = 0.7853982 0.7853982 0.7853982

Tstd = Standard absolute temperature, 528 R. = 528 528 528

Pstd = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92

Ts = Temperature of stack gas, + 460 (Rankine). 769.6 778.8 726.9

Ps = Absolute stack gas pressure, barometric + static. 29.21 29.21 29.21

Vs = Average stack gas velocity, ft / sec. 18.07 16.81 15.45
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CALCULATIONS
CO

RUN #1 RUN #2 RUN #3

Lbs/Hr 20.62610 16.24909 16.41308 = .726 * SCFH * PPM * 10^- 7

RUN #1 RUN #2 RUN #3
scfh = Standard stack volumetric flow rate. = 30221 28295 29107

PPM = PPM = 9400.95 7910.07 7767.14
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COMPANY NAME

ADDRESS

CITY

STATE

ZIP

TEST METHODS

CREW MEMBERS

LOCATION

SOURCE

CONTROL

RUN #1 RUN #2 RUN #3

DATE 5/20/2014 5/20/2014 5/20/2014

TIME 10:28-11:32 12:35-13:38 14:20-15:25

RUN LENGTH (min) 60.00 60.00 60.00

VOLUME (cubic feet) 56.55 51.01 51.148

BAROMETRIC (in. Hg) 29.21 29.21 29.21

METER TEMP. (R) 539.4 546.3 549.7

STACK TEMP. (R) 769.6 778.8 726.9

AVERAGE ?P (in. WC)1/2 0.26 0.24 0.23

AVERAGE ?H (in. WC) 2.79 2.39 2.34

IMPINGER VOLUME (ml) 152.80 114.90 65.80

PITOT COEF. 0.84 0.84 0.84

Static Pressure (in. WC) 0.10 0.10 0.10

STACK AREA (sq/ft) 0.79 0.79 0.79

NOZZLE SIZE (sq/ft) 0.0013418 0.001342 0.001342

CARBON DIOXIDE (%) 8.00 7.00 3.00

OXYGEN (%) 11.00 12.00 17.00

NITROGEN (%) 81 81 80

WEIGHTS

INITIAL PROBE #1 (mg) 101685.1 108453.6 108946.8

POST PROBE #1 (mg) 101752.5 108465.8 108976.3

TOTAL (mg) 67.4 12.2 29.5

INITIAL PROBE #2 (mg) 101684.8 108453.5 108946.6

POST PROBE #2 (mg) 101753 108466.2 108976.8

TOTAL (mg) 68.2 12.7 30.2

AVG Probe Weight (mg) 67.8 12.45 29.85

INITIAL FILTER #1 (mg) 27236.7 28951.8 27420.7

POST FILTER #1 (mg) 27534.8 29039.2 27505.9

TOTAL (mg) 298.1 87.4 85.2

INITIAL FILTER #2 (mg) 27236.3 28951.5 27420.4

POST FILTER #2 (mg) 27534.5 29039.5 27506.3

TOTAL (mg) 298.2 88 85.9

AVG Filter Weight (mg) 298.15 87.7 85.55

The Log Boiler, Inc. - Log Boiler Outlet

4308 Quincy Street

Hudsonville

MI

49426

TEST DATA

Methods 1-5 & 10

Jim G, Jordan S, Brian L

Outlet

Log Boiler Outlet

Log Boiler



OUTLET

RUN #1 RUN #2 RUN #3

VM (std) ft3
54.40 48.40 48.23

VW (std) ft3
7.20 5.41 3.10

BWS Fraction (measured) 0.117 0.101 0.060

MD (lb/lb-mole (dry)) 29.72 29.60 29.16

MS (lb/lb-mole (wet)) 28.35 28.43 28.49

VS (ft/sec) 18.07 16.81 15.45

SCFH 30221 28295 29107

ACFM 851 792 728

DCFM 504 472 485

ISOKINETIC % 105.4 100.2 97.0

PARTICULATE

LBS/HR 0.447270 0.128797 0.153219

GR/DSCF 0.103600 0.031863 0.036848

LBS/DSCF 1.48E-05 4.55E-06 5.26E-06

Vm (std) = Volume of gas sampled at standard conditions.

Vw (std) = Volume of water vapor collected at standard conditions.

Bws = Stack moisture content.

Md = Determination of dry molecular weight of stack gas.

Ms = Determination of stack gas molecular weight.

Vs = Average gas stack velocity. (ft/sec.)

ACFM = Actual cubic feet per minute of gas velocity.

DCFM = Dry standard cubic feet per minute of gas velocity.

Lbs/Hr = Pounds per Hour.

Gr/Dscf = Grains per dry standard cubic feet.

TEST RESULTS



RUN #1 RUN #2 RUN #3

CEM MONITORING

CO (lbs/hr) 20.63 16.25 16.41

O2 % 13.41 14.06 15.84

RUN #1 RUN #2 RUN #3

CEM MONITORING

CO (ppm) 9400.95 7910.07 7767.14

O2 (%) 13.41 14.06 15.84

TEST DATA

TEST RESULTS



The Log Boiler, Inc. - Log Boiler Outlet Methods 1-5 & 10 Test Date 5/20/2014

Meter Box Id: 2 Probe ID Cold Box ID: 3 EPA Observer:

As ft^2 Pbar Pq (static) Ps Avg. Ts F CO2 - FCO2 O2 N2+C Md Ms Pitot Ck

0.79 29.21 0.10 29.22 310 8.00 11.00 81.00 29.72 29.13 ok

Y ΔH : Cp Vm cf Vlc Avg. Tm F Vm std Vw std Bws S Bws Leak Ck

1.0000 1.745 0.84 56.550 152.80 79.42 54.398 7.192 0.117 5.157 .002 @ 14"

Assumed Bws: 5.000

Avg. Sqrt Dlp Vs scfm wet acfm Qsd dscfh

# Sample

Points Dn Total Test time Time @ point Avg. Dlh Test Time An

0.261 17.82 563 840 2.98E+04 12 0.496 60 5.00 2.794893 10:28-11:32 0.00134181

TRUE

Point No. Meter (cf) dl "p" Target dl "h" Actual dl "h" Ts F tm F (in) tm F (out) Cond Temp F Filter Temp F Probe Temp F Vacuum Imp. Liquid Collected

A-1 561.00 0.05 2.25 2.25 232 75 75 40 259 256 6 Wt. (end) Wt. (start) lc

2 565.590 0.05 1.98 1.98 324 75 75 40 258 252 6 692.9 623.4 69.5

3 569.910 0.06 2.32 2.32 343 75 75 42 252 260 7 617.0 567.5 49.5

4 574.180 0.07 2.71 2.71 344 76 76 43 249 258 8 674.7 666.5 8.2

5 578.680 0.10 3.84 3.84 351 80 73 49 255 256 12 0.0 0.0 0.0

6 584.010 0.10 3.82 3.82 357 80 75 52 253 257 12 0.0 0.0 0.0

B-1 589.315 0.05 2.22 2.22 245 80 78 52 249 257 7 0.0 0.0 0.0

2 593.720 0.06 2.61 2.61 261 81 78 53 249 257 8 828.5 802.9 25.6

3 598.110 0.06 2.46 2.46 307 82 79 53 248 259 8

4 602.610 0.07 2.80 2.80 327 83 80 53 250 259 9 Isokinetics 106.8

5 607.390 0.09 3.70 3.70 305 83 80 53 248 258 12 Test Date 5/20/2014

6 612.720 0.07 2.83 2.83 319 83 81 53 253 259 10

0 617.550

Tab

Protect

Unprotect



The Log Boiler, Inc. - Log Boiler Outlet Methods 1-5 & 10 Test Date 5/20/2014

Meter Box Id: 2 Probe ID Cold Box ID: 4 EPA Observer:

As ft^2 Pbar Pq (static) Ps Avg. Ts F CO2 - FCO2 O2 N2+C Md Ms Pitot Ck

0.79 29.21 0.10 29.22 319 7.00 12.00 81.00 29.60 29.02 ok

Y ΔH : Cp Vm cf Vlc Avg. Tm F Vm std Vw std Bws S Bws Leak Ck

1.0000 1.745 0.84 51.008 114.90 86.25 48.404 5.408 0.101 5.869 0 @ 15"

Assumed Bws: 5.000
Avg. Sqrt

Dlp Vs scfm wet acfm Qsd dscfh

# Sample

Points Dn Total Test time Time @ point Avg. Dlh Test Time An

0.242 16.63 519 784 2.80E+04 12 0.496 60 5.00 2.388670 12:35-13:38 0.00134181

TRUE

Point No. Meter (cf) dl "p" Target ΔH Actual dl ΔH Ts F tm F (in) tm F (out) Cond Temp F Filter Temp F Probe Temp F Vacuum Imp. Liquid Collected

A-1 618.001 0.04 1.85 1.85 225 85 83 56 247 255 6 Wt. (end) Wt. (start) lc

2 621.930 0.05 2.21 2.21 255 85 83 51 250 257 6 809.3 766.6 42.7

3 625.670 0.06 2.45 2.45 315 85 84 52 249 255 8 680.3 637.8 42.5

4 629.930 0.08 3.17 3.17 339 86 84 52 250 254 10 598.0 586.4 11.6

5 634.610 0.08 3.10 3.10 356 86 84 55 249 254 10 0.0 0.0 0.0

6 639.480 0.07 2.69 2.69 365 86 84 54 249 253 9 0.0 0.0 0.0

B-1 644.220 0.04 1.77 1.77 256 87 85 54 253 254 7 0.0 0.0 0.0

2 648.120 0.05 2.19 2.19 263 87 85 56 249 256 8 878.8 860.7 18.1

3 652.070 0.05 2.01 2.01 327 87 85 56 250 257 8

4 656.110 0.06 2.32 2.32 359 87 85 57 251 256 10 Isokinetics 101.2

5 660.340 0.06 2.27 2.27 380 87 85 58 247 255 10 Test Date 5/20/2014

6 664.650 0.07 2.63 2.63 385 87 86 58 248 254 11

0 669.009

Protect

Unprotect

Tab

Protect

Unprotect

Tab

Protect

Unprotect

Tab

Protect

Unprotect



The Log Boiler, Inc. - Log Boiler Outlet Methods 1-5 & 10 Test Date 5/20/2014

Meter Box Id: 2 Probe ID Cold Box ID: 5 EPA Observer:

As ft^2 Pbar Pq (static) Ps Avg. Ts F CO2 - FCO2 O2 N2+C Md Ms Pitot Ck

0.79 29.21 0.10 29.22 267 3.00 17.00 80.00 29.16 28.60 ok

Y ΔH : Cp Vm cf Vlc Avg. Tm F Vm std Vw std Bws S Bws Leak Ck

1.0000 1.745 0.84 51.148 65.80 89.67 48.229 3.097 0.060 2.687 0 @ 15"

Assumed Bws: 5.000

Avg. Sqrt

Dlp Vs scfm wet acfm Qsd dscfh

# Sample

Points Dn Total Test time Time @ point Avg. Dlh Test Time An

0.230 15.42 515 726 2.90E+04 12 0.496 60 5.00 2.338974 14:20-15:25 0.00134181

TRUE

Point No. Meter (cf) dl "p" Target dl "h" Actual dl "h" Ts F tm F (in) tm F (out) Cond Temp F Filter Temp F Probe Temp F Vacuum Imp. Liquid Collected (target 0.75)
A-1 671.77 0.03 1.57 1.57 150 89 87 50 249 259 5 Wt. (end) Wt. (start) lc

2 675.350 0.04 2.01 2.01 172 89 87 52 250 255 6 785.5 767.0 18.5

3 679.223 0.04 1.81 1.81 245 89 87 53 253 257 6 774.4 749.9 24.5

4 683.080 0.05 2.10 2.10 299 89 88 53 255 255 7 553.0 545.8 7.2

5 686.940 0.08 3.30 3.30 312 89 88 53 256 257 12 0.0 0.0 0.0

6 691.920 0.06 2.42 2.42 329 89 87 54 248 257 10 0.0 0.0 0.0

B-1 696.410 0.04 1.91 1.91 209 90 88 60 246 254 8 0.0 0.0 0.0

2 700.310 0.04 1.89 1.89 215 90 88 60 257 256 7 952.3 936.7 15.6

3 704.280 0.06 2.59 2.59 278 90 89 60 248 256 10

4 708.830 0.07 2.81 2.81 335 90 89 61 249 257 11 Isokinetics 97.2

5 713.510 0.08 3.24 3.24 328 91 90 61 250 255 12 Test Date 5/20/2014

6 718.380 0.06 2.42 2.42 331 91 89 60 248 258 10

0 722.918

Tab

Protect

Unprotect

Tab

Protect

Unprotect

Tab

Protect

Unprotect







Appendix #2

Laboratory Data



By:

grams grams grams grams grams grams grams
Box ID 1 2 3 4 5 6 Drierite

Gross 692.9 617.0 674.7 828.5

Tare 623.4 567.5 666.5 802.9
Net 69.5 49.5 8.2 0.0 0.0 0.0 25.6

Reagent H2O H2O H2O H2O
mLs 100.0 100.0 100.0 100.0

grams grams
300.0 127.2 Total = 152.8

grams grams grams grams grams grams grams
Box ID 1 2 3 4 5 6 Drierite

Gross 809.3 680.3 598.0 878.8

Tare 766.6 637.8 586.4 860.7
Net 42.7 42.5 11.6 0.0 0.0 0.0 18.1

Reagent H2O H2O H2O H2O
mLs 100.0 100.0 100.0 100.0

grams grams
300.0 96.8 Total = 114.9

grams grams grams grams grams grams grams
Box ID 1 2 3 4 5 6 Drierite

Gross 785.5 774.4 553.0 952.3

Tare 767.0 749.9 545.8 936.7
Net 18.5 24.5 7.2 0.0 0.0 0.0 15.6

Reagent H2O H2O H2O H2O
mLs 100.0 100.0 100.0 100.0

grams grams

300.0 50.2 Total = 65.8

Temp RH Date Pb Scales

65 51 5/16/2014 28.59 s/n 1203240794

66 52 5/22/2014 28.59 s/n 7124111434

Impinger Total =

R
U

N
#

3

5

Intial Imp mL =

R
U

N
#

2

4

Intial Imp mL = Impinger Total =

R
U

N
#

1

3

Conditions:

Initial

Post

Lab Data Sheet For: The Log Boiler, Inc. - Log Boiler Outlet Brian L

Moisture Weights Method 5 Moisture

Impinger Total =Intial Imp mL =



By:

Method 5

Run # ID# Temp RH Barometric Time Date Gross Temp RH Barometric Time Date Tare Net Gain
1 2088 66 52 28.73 8:32 6/2/2014 27534.8 65 51 28.59 14:52 5/16/2014 27236.7 298.1
1 2088 68 56 28.59 9:17 6/3/2014 27534.5 59 46 28.88 5:00 5/20/2014 27236.3 298.2

AVG 298.15
2 2089 66 52 28.73 8:34 6/2/2014 29039.2 65 51 28.59 14:54 5/16/2014 28951.8 87.4
2 2089 68 56 28.59 9:19 6/3/2014 29039.5 59 46 28.88 5:02 5/20/2014 28951.5 88

AVG 87.7
3 2091 66 52 28.73 8:36 6/2/2014 27505.9 65 51 28.59 14:55 5/16/2014 27420.7 85.2
3 2091 68 56 28.59 9:20 6/3/2014 27506.3 59 46 28.88 5:07 5/20/2014 27420.4 85.9

AVG 85.55

471.4Scale Serial # 39080133 Total Gain

Lab Data Sheet For: The Log Boiler, Inc. - Log Boiler Outlet Brian L

Filter Weight



By:

Run # Temp RH Barometric Time Date Gross Temp RH Barometric Time Date Tare Net Gain
1 66 52 28.73 8:25 6/2/2014 101752.5 59 46 28.88 5:12 5/20/2014 101685.1 67.4
1 68 56 28.59 9:11 6/3/2014 101753 66 53 28.56 12:52 5/22/2014 101684.8 68.2

AVG 67.8
2 66 52 28.73 8:27 6/2/2014 108465.8 59 46 28.88 5:13 5/20/2014 108453.6 12.2
2 68 56 28.59 9:12 6/3/2014 108466.2 66 53 28.56 12:54 5/22/2014 108453.5 12.7

AVG 12.45
3 66 52 28.73 8:29 6/2/2014 108976.3 59 46 28.88 5:15 5/20/2014 108946.8 29.5
3 68 56 28.59 9:14 6/3/2014 108976.8 66 53 28.56 12:56 5/22/2014 108946.6 30.2

AVG 29.85

110.1Scale Serial # 39080133 Total Gain

Lab Data Sheet For: The Log Boiler, Inc. - Log Boiler Outlet Brian L

Probe Rinse Weight



- Certificate of Analysis -
for

Final Report

Report Number: 20996-0

P.O. Box 706, 179 West Broadway, Dover, OH 44622

TEL: (330) 343-3711 FAX: (330) 343-9858

Email: rhlab@rhlab.us
Ohio EPA Chemical Certification # 4162

Ohio EPA Bacteria Certification # 893

Report Date: 5/27/2014

Chain of Custody #:

Project Name:

118870CUSTOM STACK ANALYSIS

14614 CANFIELD STREET NE EMISSIONS TESTING

ALLIANCE, OH 44601

Lab ID: 14053330

Solid

MICHIGAN

Sample Type:

Your Sample ID:

Date Received:

Date Sampled: 5/21/2014  11:59:00AM

GRABCollection:

5/23/2014

Method Analyte Result Units MDL/PQL

Analysis

Date Analyst

ASTM D5865 BTU per Lb BTU/Lb7252 FE5/23/14

Results relate only to items tested.  Samples tested as received.  This report may not be reproduced except in full with the approval 

of Ream and Haager Laboratory, Inc.

QA/QC Manager
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Calibration Data









































Appendix #4

Monitoring Data



The Log Boiler, Inc.

Log Boiler Outlet

CO O2

PPM % Time Stamp

9533.13 11.19 5/20/2014 10:29:23 AM Start R-1

9603.58 11.35 5/20/2014 10:30:27 AM

9897.77 11.48 5/20/2014 10:31:32 AM

9880.00 11.63 5/20/2014 10:32:36 AM

9517.49 11.82 5/20/2014 10:33:41 AM

9606.58 12.00 5/20/2014 10:34:45 AM

9853.30 12.17 5/20/2014 10:35:50 AM

9516.21 12.36 5/20/2014 10:36:54 AM

9553.94 12.50 5/20/2014 10:37:59 AM

9864.67 12.60 5/20/2014 10:39:03 AM

9775.53 12.71 5/20/2014 10:40:08 AM

8776.54 12.72 5/20/2014 10:41:12 AM

9579.34 12.82 5/20/2014 10:42:17 AM

9893.14 12.90 5/20/2014 10:43:21 AM

9581.55 12.93 5/20/2014 10:44:26 AM

9501.07 13.00 5/20/2014 10:45:30 AM

9664.80 13.05 5/20/2014 10:46:35 AM

9820.73 13.11 5/20/2014 10:47:39 AM

9797.88 13.15 5/20/2014 10:48:44 AM

9577.75 13.18 5/20/2014 10:49:48 AM

9644.25 13.23 5/20/2014 10:50:53 AM

9853.45 13.26 5/20/2014 10:51:57 AM

9547.68 13.28 5/20/2014 10:53:02 AM

9783.78 13.28 5/20/2014 10:54:06 AM

9827.13 13.20 5/20/2014 10:55:11 AM

9654.66 13.15 5/20/2014 10:56:15 AM

9759.15 13.20 5/20/2014 10:57:20 AM

9533.75 13.24 5/20/2014 10:58:24 AM

9768.48 13.28 5/20/2014 10:59:29 AM

9994.81 14.56 5/20/2014 11:00:33 AM

3033.14 20.07 5/20/2014 11:01:38 AM

561.21 18.25 5/20/2014 11:02:42 AM

9589.53 13.54 5/20/2014 11:03:47 AM

9759.38 13.60 5/20/2014 11:04:52 AM

9734.43 13.63 5/20/2014 11:05:56 AM

9519.91 13.66 5/20/2014 11:07:01 AM

9523.32 13.67 5/20/2014 11:08:05 AM

8500.67 13.56 5/20/2014 11:09:10 AM

9847.96 13.51 5/20/2014 11:10:14 AM

9820.39 13.55 5/20/2014 11:11:19 AM

9799.18 13.55 5/20/2014 11:12:23 AM

9654.77 13.58 5/20/2014 11:13:28 AM

9873.99 13.59 5/20/2014 11:14:32 AM

9842.65 13.61 5/20/2014 11:15:37 AM

9614.86 13.65 5/20/2014 11:16:41 AM

9597.81 13.70 5/20/2014 11:17:46 AM

9804.47 13.65 5/20/2014 11:18:50 AM

9624.47 13.66 5/20/2014 11:19:55 AM

9890.78 13.79 5/20/2014 11:20:59 AM

9835.29 13.88 5/20/2014 11:22:04 AM

9724.62 13.96 5/20/2014 11:23:08 AM

9828.95 14.03 5/20/2014 11:24:13 AM

9805.55 14.02 5/20/2014 11:25:17 AM



9894.39 14.04 5/20/2014 11:26:22 AM

9531.03 14.06 5/20/2014 11:27:26 AM

9744.13 14.08 5/20/2014 11:28:31 AM

9735.27 14.13 5/20/2014 11:29:35 AM Stop R-1

9400.95 13.41 Avg

9833.62 11.90 5/20/2014 12:35:11 PM Start R-2

9839.41 11.94 5/20/2014 12:36:15 PM

9609.02 11.96 5/20/2014 12:37:20 PM

9509.06 11.98 5/20/2014 12:38:24 PM

9701.06 12.00 5/20/2014 12:39:29 PM

9849.50 11.99 5/20/2014 12:40:33 PM

9621.85 12.02 5/20/2014 12:41:38 PM

9773.52 12.08 5/20/2014 12:42:42 PM

9703.12 12.06 5/20/2014 12:43:47 PM

9510.00 12.04 5/20/2014 12:44:51 PM

9854.12 12.05 5/20/2014 12:45:56 PM

9699.94 12.03 5/20/2014 12:47:00 PM

9793.20 11.96 5/20/2014 12:48:05 PM

9899.95 11.93 5/20/2014 12:49:10 PM

9850.38 11.86 5/20/2014 12:50:14 PM

9763.29 11.82 5/20/2014 12:51:19 PM

9800.59 11.80 5/20/2014 12:52:23 PM

9580.82 11.70 5/20/2014 12:53:28 PM

9626.30 11.67 5/20/2014 12:54:32 PM

9605.07 11.81 5/20/2014 12:55:37 PM

9623.06 12.10 5/20/2014 12:56:41 PM

9870.49 12.40 5/20/2014 12:57:46 PM

9543.84 12.66 5/20/2014 12:58:50 PM

9831.94 12.80 5/20/2014 12:59:55 PM

9941.09 12.76 5/20/2014 1:00:59 PM

9474.79 12.97 5/20/2014 1:02:04 PM

9042.66 13.23 5/20/2014 1:03:08 PM

8721.61 13.57 5/20/2014 1:04:13 PM

8494.56 13.68 5/20/2014 1:05:17 PM

7887.87 15.81 5/20/2014 1:06:22 PM

962.82 20.10 5/20/2014 1:07:26 PM

1010.43 17.13 5/20/2014 1:08:31 PM

7876.89 14.01 5/20/2014 1:09:35 PM

8466.49 14.29 5/20/2014 1:10:40 PM

8700.86 14.75 5/20/2014 1:11:44 PM

8427.42 15.03 5/20/2014 1:12:49 PM

8318.78 15.16 5/20/2014 1:13:54 PM

7947.69 15.26 5/20/2014 1:14:58 PM

7651.06 15.44 5/20/2014 1:16:02 PM

7331.23 15.58 5/20/2014 1:17:07 PM

7248.22 15.66 5/20/2014 1:18:11 PM

7210.38 15.70 5/20/2014 1:19:16 PM

7279.96 15.63 5/20/2014 1:20:20 PM

7225.03 15.60 5/20/2014 1:21:25 PM

7132.26 15.52 5/20/2014 1:22:29 PM

6877.13 15.33 5/20/2014 1:23:34 PM

6676.93 15.43 5/20/2014 1:24:39 PM

6222.83 15.59 5/20/2014 1:25:43 PM

5707.70 15.68 5/20/2014 1:26:48 PM

5339.04 15.80 5/20/2014 1:27:52 PM

5000.91 15.95 5/20/2014 1:28:57 PM

4926.45 16.06 5/20/2014 1:30:01 PM

4958.18 16.15 5/20/2014 1:31:06 PM

4937.43 16.20 5/20/2014 1:32:10 PM

4898.37 16.24 5/20/2014 1:33:15 PM

4974.05 16.37 5/20/2014 1:34:19 PM

5400.08 16.45 5/20/2014 1:35:24 PM

5632.01 16.50 5/20/2014 1:36:28 PM



5497.74 16.56 5/20/2014 1:37:33 PM Stop R-2

7910.07 14.06 Avg

4201.35 18.25 5/20/2014 2:20:33 PM Start R-3

4898.37 17.85 5/20/2014 2:21:38 PM

5099.79 17.42 5/20/2014 2:22:42 PM

5813.90 16.98 5/20/2014 2:23:47 PM

7095.64 16.52 5/20/2014 2:24:52 PM

8255.30 16.11 5/20/2014 2:25:56 PM

9577.33 15.57 5/20/2014 2:27:01 PM

9932.55 15.97 5/20/2014 2:28:05 PM

6803.89 17.62 5/20/2014 2:29:09 PM

4801.93 17.92 5/20/2014 2:30:14 PM

4347.83 17.91 5/20/2014 2:31:18 PM

3980.40 17.93 5/20/2014 2:32:23 PM

4244.07 17.81 5/20/2014 2:33:28 PM

4688.41 17.63 5/20/2014 2:34:32 PM

4886.16 17.46 5/20/2014 2:35:37 PM

5191.34 17.26 5/20/2014 2:36:41 PM

5508.72 17.10 5/20/2014 2:37:46 PM

5802.91 16.93 5/20/2014 2:38:50 PM

6152.03 16.76 5/20/2014 2:39:55 PM

6386.41 16.59 5/20/2014 2:40:59 PM

5556.33 16.41 5/20/2014 2:42:04 PM

7023.61 16.21 5/20/2014 2:43:08 PM

7327.57 15.99 5/20/2014 2:44:13 PM

7421.56 15.79 5/20/2014 2:45:17 PM

7633.97 15.59 5/20/2014 2:46:22 PM

7813.41 15.44 5/20/2014 2:47:26 PM

8075.86 15.28 5/20/2014 2:48:31 PM

8263.85 15.13 5/20/2014 2:49:35 PM

8376.15 15.03 5/20/2014 2:50:40 PM

8621.51 14.95 5/20/2014 2:51:44 PM

8890.07 14.88 5/20/2014 2:52:49 PM

4771.42 19.35 5/20/2014 2:53:53 PM

1310.72 17.46 5/20/2014 2:54:58 PM

9308.77 14.68 5/20/2014 2:56:02 PM

9706.72 14.62 5/20/2014 2:57:07 PM

9751.89 14.48 5/20/2014 2:58:11 PM

9976.50 14.39 5/20/2014 2:59:16 PM

10000.91 14.38 5/20/2014 3:00:21 PM

9999.69 14.34 5/20/2014 3:01:25 PM

9713.59 14.33 5/20/2014 3:02:30 PM

9578.60 14.33 5/20/2014 3:03:34 PM

9576.01 14.24 5/20/2014 3:04:38 PM

9793.53 14.20 5/20/2014 3:05:43 PM

9878.05 14.26 5/20/2014 3:06:47 PM

9645.39 14.31 5/20/2014 3:07:52 PM

9539.65 14.41 5/20/2014 3:08:57 PM

9562.73 14.45 5/20/2014 3:10:01 PM

9607.88 14.54 5/20/2014 3:11:06 PM

9875.00 14.58 5/20/2014 3:12:10 PM

9874.48 14.63 5/20/2014 3:13:15 PM

9602.09 14.71 5/20/2014 3:14:19 PM

9837.22 14.78 5/20/2014 3:15:24 PM

9703.77 14.89 5/20/2014 3:16:28 PM

9760.22 15.04 5/20/2014 3:17:33 PM

9560.00 15.23 5/20/2014 3:18:37 PM

9988.70 15.46 5/20/2014 3:19:42 PM

9410.09 15.77 5/20/2014 3:20:46 PM

8737.48 16.06 5/20/2014 3:21:51 PM

7518.00 16.35 5/20/2014 3:22:55 PM Stop R-3

7767.14 15.84 Avg



Appendix #5

Process Data

Run #1 Run #2 Run #3

420 lbs/hr 420 lbs/hr 420 lbs/hr


