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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 20", 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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Stack Gas Velocity (ft/sec)
Standard Cubic Feet an Hour
Actual Cubic Feet per Minute
Stack Temperature (F)
Moisture % (Measured)
Isokinicity %

Carbon Dioxide %

Oxygen %

Nitrogen %

Wood (Ibs/hr)
BTU (BTUI/lb)
BTU (mmBTU/hr)

Particulate (Ibs/hr)
Particulate (gr/dscf)
Particulate (Ibs/dscf)
Particulate (Ibs/mmBTU)

co (ppm)
(Ibs/hr)

Test Results

The Log Boiler, Inc. - Log Boiler Outlet

Run #1
18.07
30,221
851
310
11.69%
105.4%
8.00%
11.00%
81.00%

420
7252
3.05

0.4473
0.10360
1.48E-05
0.14685

9400.95
20.63

5/20/2014

Methods 1-5 & 10
Run #2

16.81
28,295
792
319
10.06%
100.2%
7.00%
12.00%
81.00%

420
7252
3.05

0.1288
0.03186
4.55E-06
0.04229

7910.07
16.25

Run #3
15.45
29,107
728
267
6.04%
97.0%
3.00%
17.00%
80.00%

420
7252
3.05

0.1532
0.03685
5.26E-06
0.05030

7767.14
16.41

9.26%
100.9%
6.00%
13.33%
80.67%

420
7252
3.05

0.2431
0.05744
8.21E-06
0.07981

8359.39
17.76
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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 CO, and 0, levels were
analyzed using a Bacharach Fyrite analyzer.

Custom Stack Analysis, LLC. P. O. Box 3750 14614 Cenfield St NE Alliance, Ohio 44601 Phone: 330-525-5119 Fax: 330-525-7908 E-mail: stacks@customstackanalysis.com

Page 4



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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5 Sampling System
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10 Sampling System
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Location of Sampling Points

Location: Log Boiler Qutlet
Upstream 247

Downstream 247

Stack Diameter 12 Inches

Sample Point 2

05 Inches

—

1.8
3.6
8.4
10.2
1.5

@ s L RD
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CALCULATIONS

Outlet Methods 1-5 & 10
RUN #1 RUN #2 RUN #3

KX
1. Vm (std) 54.40 48.40 48.23 = VM * 17.64 * PBAR +ﬁ* 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) 7.20 541 3.10 = Vic * P H20 RTstd = K2 * Vic
Mh20 * Pstd
RUN #1 RUN #2 RUN #3
Vic = Volume of water and silica colected. = 152.8 114.9 65.8
P H20 = Density of water, 0.002201 Ib/ml. = 0.002201 0.002201 0.002201
M H20 = Molecular weight of water, 18.01 Ib/Ib-mole. = 18.01 18.01 18.01
R = Ideal gas constant, 21.85 in. hg - ft3/R-Ib-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

md 29.72 29.6 29.16 =
Md = Dry molecular weight, Ib / Ib-mole.

0.44 = Molecular weight of CO2 divided by 100.
0.32 = Molecular weight of O2 divided by 100.

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

Co2, 02, N2, and CO are in percent by volume, dry basis.

RUN #1 RUN #2 RUN #3

Ms 28.35 28.43 28.49 =
Ms = Molecular weight of gas , wet basis, Ib /Ib-mole.
M H20 = Molecular weight of water, 18 Ib / Ib-mole.

RUN #1 RUN #2 RUN #3

Vs 18.07 16.81 15.45 =

Vs = Average stack gas velocity, ft / sec.

85.49 = Pitot tube constant, ft / sec.

Cp = Pitot tube coefficient, dimensionless.

P = Velocity head of stack gas, avg. sq rt.

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

Ps = Absolute stack gas pressure, barometric + static.
Ms = Molecular weight of stack gas, wet basis.

RUN #1 RUN #2 RUN #3

ACFM 851 792 728

Vs = Average stack gas velocity, ft / sec.

[0.44 (%CO2) + 0.32 (%02) + 0.28 (%N2) + %CO)

RUN #1 RUN #2 RUN #3
= 29.72 29.6 29.16
= 0.44 0.44 0.44
= 0.32 0.32 0.32
= 0.28 0.28 0.28
(Md * (1-Bws) + M H20 * (Bws)
RUN #1 RUN #2 RUN #3
= 28.35 28.43 28.49
= 18 18 18
85.49 * Cp J ) /Ts + 460
Ps * Ms
RUN #1 RUN #2 RUN #3
= 18.07 16.81 15.45
= 85.49 85.49 85.49
= 0.84 0.84 0.84
= 0.261 0.242 0.230
= 769.6 778.8 726.9
= 29.22 29.22 29.22
= 28.35 28.43 28.49
[Stack Area * 60 * Vs
RUN #1 RUN #2 RUN #3
= 18.07 16.81 15.45
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10.

RUN #1 RUN #2 RUN #3
K4 * Ts * Vmstd
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 |
Lbs/Hr 0.45 0.13 0.15 = 2205 * E6 * * scfh
Vm std |
RUN #1 RUN #2 RUN #3
2.205 * E-6 = Conversion from mg to Ibs. = 2.205 * E-6 2205 * E-6 2.205 * E-6
Mn = Weight gain of filter and wash minus blank. = 365.95 100.15 1154
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
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 1154

Custom Stack Analysis, LLC.
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RUN #1 RUN #2 RUN #3

Tstd Ps
11 SCFH 30221 28295 29107 = 3600 * (1 -Bws ) *Vs *AE&L *
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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Lbs/Hr

scfh

PPM

CALCULATIONS

RUN#1 RUN#2 RUN#3

20.62610 16.24909 16.41308

=  PPM

726 * SCFH * PPM * 1077

Standard stack volumetric flow rate.

RUN #1 RUN #2 RUN #3
30221 28295 29107

9400.95 7910.07 7767.14

Custom Stack Analysis, LLC.
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Appendix #1

Test Data




TEST DATA

COMPANY NAME

The Log Boiler, Inc. - Log Boiler Outlet

ADDRESS 4308 Quincy Street
CITY Hudsonville
STATE Ml

ZIP 49426

TEST METHODS

Methods 1-5 & 10

CREW MEMBERS

Jm G, Jordan S, Brian L

LOCATION Outlet
SOURCE Log Boiler Outlet
CONTROL Log Boiler

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)*? 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 (mQ) 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




TEST RESULTS

OUTLET

RUN #1 RUN #2 RUN #3
VM (std) ft° 54.40 48.40 48.23
VW (std) ft° 7.20 5.41 3.10
BWS Fraction (measured) 0.117 0.101 0.060
MD (Ib/Ib-mole (dry)) 29.72 29.60 29.16
MS (Ib/Ib-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 (Ibs/hr) 20.63 16.25 16.41

02 % 13.41 14.06 15.84
RUN #1 RUN #2 RUN #3

CEM MONITORING

CO (ppm) 9400.95 7910.07 7767.14

02 (%) 13.41 14.06 15.84




[The L og Boiler, Inc. - Log Boiler Outlet

Methods 1-5 & 10

Test Date

5/20/12014

Meter Box Id I 2 I Probe ID I I | Cold Box ID: I 3 I EPA Observer:
Asfr2 | poar [ Pqestaio]  ps | | Avg. TsF | coz-Feo | 02 N2+C Md | Ms | Fitot ck P

079 | 2021 [ o010 [ 2022 | [ 310 | 800 | 11.00 81.00 29.72 [ 2013 [ ok rotect

Y [ an. | cp | vmd | Vic | AvgTmF] Vmsd | vwsd Bus SBws [ Leakck Unprotect
10000 | 1745 | o84 | 56550 | 15280 | 7942 | 54398 | 7192 0.117 5.157 | 002 @14"
Assumed Bws: 5.000
# Sample
Avg. Sgrt DIp Vs scfm wet acfm Qsd dscfh 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 2794893 | 10:28-11:32 0.00134181
TRUE
Point No. Meter (cf) dl"p" Target dl "h" | Actual dl "h" TsF tm F (in) tm F (out) Cond Temp F Filter Temp F Probe Temp F Vacuum Imp. Liquid Collected

A-L 561.00 0.05 225 2.25 232 75 75 40 259 256 6 Wt (end) | Wt (start) Ic
2 565.590 0.05 198 198 324 75 75 40 258 252 6 692.9 623.4 69.5
3 569.910 0.06 232 2.32 343 75 75 42 252 260 7 617.0 567.5 495
4 574.180 0.07 271 271 344 76 76 43 249 258 8 674.7 666.5 82
5 578.680 0.10 384 3.84 351 80 73 49 255 256 12 0.0 0.0 0.0
6 584.010 0.10 382 3.82 357 80 75 52 253 257 12 0.0 0.0 0.0

B-1 589.315 0.05 222 2.22 245 80 78 52 249 257 7 0.0 0.0 0.0
2 593.720 0.06 261 261 261 81 78 53 249 257 8 8285 802.9 256
3 598.110 0.06 246 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 1 sokinetics 1068 ||
5 607.390 0.09 370 3.70 305 83 80 53 248 258 12 TestDate  5/20/2014
6 612.720 0.07 2.83 2.83 319 83 81 53 253 259 10
0 617.550




The Log Boiler, Inc. - Log Boiler Outlet Methods 1-5 & 10 Test Date 5/20/2014 tav
Meter Box Id I 2 I Probe ID I | | Cold Box ID: | 4 | I EPA Observer: |
astr2 | poar [ Pomaio | ps ] | Avg.TsF | coz-Feo | 02 | newc ] Md | Ms | Pitotck Protect

079 | 2921 | o010 [ 2022 ] | 319 | 700 | 12.00 | 81.00 | 29.60 | 29.02 | ok

v | an: | cp [ vmd [ Vvic [AvgTmF]| vmsd | vwsd Bws SBws [ Ceakck Unprotect ™
10000 | 1745 | o084 | 51008 | 11490 | 8625 | 48404 | 5.408 0.101 5.869 | c@15
Assumed Bws: 5.000
Avg. Sort # Sample
Dlp Vs scfm wet acfm Qsd dscfh Points Dn Total Test time| Time @ point Avg. DIh 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 AH |Actual dl AH TsF 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) Ic
2 621.930 0.05 2.21 2.21 255 85 83 51 250 257 6 809.3 766.6 2.7
3 625.670 0.06 2.45 2.45 315 85 84 52 249 255 8 680.3 637.8 425
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 0.04 177 177 256 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 0.05 201 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 I sokinetics 1012 ||
5 660.340 0.06 2.27 2.27 380 87 85 58 247 255 10 TestDate  5/20/2014
6 664.650 0.07 2.63 2.63 385 87 86 58 248 254 11
0 669.009




[The Log Bailer, Inc. - Log Boiler Outlet Methods 1-5 & 10 Test Date 5/20/2014
Meter Box Id: | 2 | Probe ID I I Cold Box ID: I 5] | I EPA Observer:
Asfr2 | ppar | Pgatio [ ps | | Avg.TsF | co2-Feos | 02 N2+C Md Ms | Pitotck Protect

079 [ 2021 [ 010 2022 | | 267 | 300 ] 17.00 | 80.00 29.16 28.60 | ok otec
Y | an: |  Cp vmd | Vic | AvgTmF] Vmsd | Vwsd Bws SBws [ LeakcCk Unprotect

10000 | 1745 | o084 51148 | 658 | 8967 | 48229 | 3.097 0.060 2.687 | c@15"

Assumed Bws: 5.000
Avg. Sgrt # Sample
DIp Vs scfm wet acfm Qsd dscfh Points Dn Total Test time | Time @ point Avg. DIh 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) d"p" Target dl "h"|Actual dl "h" TsF tm F (in) tm F (out) Cond Temp F Filter TempF | ProbeTemp F Vacuum Imp. Liquid Collected

A-1 671.77 0.03 157 157 150 89 87 50 249 259 5 Wt. (end) | Wt. (start) Ic
2 675.350 0.04 2.01 2.01 172 89 87 52 250 255 6 785.5 767.0 185
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 0.06 242 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 %0 89 61 249 257 11 | sokinetics 972 ||
5 713510 0.08 3.24 3.24 328 91 90 61 250 255 12 TestDate  5/20/2014
6 718.380 0.06 242 2.42 331 91 89 60 248 258 10
0 722.918
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Appendix #2

Laboratory Data




Brian L

Lab Data Sheet For: The Log Boiler, Inc. - Log Boiler Outlet By:
Moisture Weights Method 5 Moisture
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
2 Tare 3 623.4 567.5 666.5 802.9
Net 69.5 49.5 8.2 0.0 0.0 0.0 25.6
Reagent H20 H20 H20 H20
mLs 100.0 100.0 100.0 100.0
grams grams
Intial Imp mL = 300.0 Impinger Total = 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
2 Tare 4 766.6 637.8 586.4 860.7
Net 42.7 42.5 11.6 0.0 0.0 0.0 18.1
Reagent H20 H20 H20 H20
mLs 100.0 100.0 100.0 100.0
grams grams
Intial Imp mL = 300.0 Impinger Total = 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
2 Tare 5 767.0 749.9 545.8 936.7
Net 18.5 24.5 7.2 0.0 0.0 0.0 15.6
Reagent H20 H20 H20 H20
mLs 100.0 100.0 100.0 100.0
grams grams
Intial Imp mL = 300.0 Impinger Total = 50.2 Total = 65.8
Conditions: Temp RH Date Pb Scales
Initial 65 51 5/16/2014| 28.59 s/n 1203240794
Post 66 52 5/22/2014 28.59 s/n 7124111434




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

Filter Weight Method 5
Run # ID# Temp RH Barometric) Time Date Gross Temp RH Barometricl 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 15/16/2014| 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

Scale Serial # 39080133 Total Gain 471.4




Lab Data Sheet For: The Log Boiler, Inc. - Log Boiler Outlet By: Brian L
Probe Rinse Weight
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
Scale Serial # 39080133 Total Gain 110.1




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

TEL: - : -
< ENVIR ONMENT AL % _(330) 343-3711 FAX: (330) 343-9858
Email: rhlab@rhlab.us

IPABORATORYAING! Ohio EPA Chemical Certification # 4162

Testing For a Better Tomorrow Since 1960 Ohio EPA Bacteria Certification # 893

Final Report
- Certificate of Analysis - Report Date: 5/27/2014

for Report Number: 20996-0
CUSTOM STACK ANALYSIS Chain of Custody #: 118870
14614 CANFIELD STREET NE Project Name: EMISSIONS TESTING
ALLIANCE, OH 44601

Lab ID: 14053330 Date Sampled: 5/21/2014 11:59:00AM
Sample Type: Solid Date Received: 5/23/2014
Your Sample ID: MICHIGAN Collection: GRAB
Analysis

Method Analyte Result Units MDL/PQL Date Analyst
ASTM D5865 BTU per Lb 7252 BTU/Lb 5/23/14 FE

QA/QC Manager

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.

Page 1 of 1



Appendix #3

Calibration Data




ACCREDITED)

Calieation

Carilicats No, 750,01

Cust ID:Cuslom Stack Analysis, LLG, 14614 Cenfield St NE, At 8rian Lamastars, Alliance, OH 44601 U8

Instrument ldentification:

Model; 3415 SiN: 101858173 Manufacturer: Control Gompany

Calibration complies with ISOHEC
17025, ANSIUNCSL Z540-1, and 8001

Traceabis® Certificate of Calibration for Digital Calipe;

e

Cert. No.: 3415-5325398

AL { RMAISB0260

§i§iﬁé?&§l£quimﬁent:

Bescrintion Senal Number Lue Date
Gags Sel 90148223 10/08/13

IST Traceable Relerence

1500325819

Certificate Information:

Technician: 57 FProcedure; CAL-08 Cal Date: 829713 Cal Due: 8/28114
Test Conditions: 2307 46.0 YSRH 1097 mBar ‘
Cailibration Data: T O i A3 ‘

Usitis} Nominal ; Norinal As Left In Tol Min (| omax boa
R ey i 10000 | . ¥ 1] ge016 || 0.0010 | 0.0008
. 0. 1080 ”\Fncaaof | 0li6i0 | o.0005

T 2000 ¥ 16980 || 2.0020 | 0.6007

n : q_gosu'"'" 1Y 1] assso ] aoam 0000 |
0000 80000 | 60005 | Y || 59940 || 6.0050 | 00007

mdspth | 2.0000 20000 | ao005 | v 19980 20020 | 00003

Cnstep | 2.0000 ; Czooon | 480 | v || TiBsso 20010 | 00604
e 1 TR0 TG0 [TV | i | footo | V| oeseo | 16w om0 |

This Instrument was calibrated using instruments Traceable 1o Mational Institute of Standards and Technology.

A TestUncarzisty Ratic of @t lea! 44 is maimainad unbere wihunvera slatad and e oain,
txt and 5 SaLRed i doardaios Wil I 1S0 24 10 e Daprassion of Unoerty
o dopridmats 5 e eyl I B eranse conditenn arc beest o Wit (A20HS
el eaisie only

lezsuremerd’ (G

=g

e

G vallen spociled femis with 1o reducton Dy e un
Tretsd. T ciebficals sl oo B fepsertng gxg i L, sathe wrilten approvel of $ontrd LTempany.

ARESrEtyRMER MY Ly = A Lefi NominakRoumiod) - Tolmntar kMoo= Ag Lk Hominal{Rounded) ~ Tolnrines; Diste=MAVDRYY

aled vgng he exparedond misnsureme st cncaitals W Un:.xéﬂ. sty dresticaatiny efudon tha instunel ader
A} Five UBDarieig soproseila & aupaans unterttiaty uskig A caverage factor k=2

TEnly of (ha measurement. Tha rasuin sentg Hies

2T

!?J:'?.Jaﬂ EWM- ?;{,;,,,,gﬂ_« -

Nicol Romiguss, Qo Maenager Azrgn Judize, Tu-';naacga WHanager

el dasd s Heading, As Lelislnsiumest's Rezding; InTal=in To'aranse, Mimddarsheaspasoa Annge Fypartod Moesowermen Uri‘cenant'f; TUR-Tast Ungerairty Ratin;

Maintaining Accuracy:
i it nind onoe iibraled your Digaal Calloers soud
90, Tt uan e sHaceo by opieg, trnpeiniure, shocs et oo

R a— L

R iy cobination ard seCoruhination Watkable 19 Mational fasitele of Standerds ond Teemeclka: contsd Corvmi Compoany,

CONTROL COMPANY 4455 Rox Road Friendswood, TY 77548

Phone 281 482-1714  Fax 281 482-044% servica@eontrold.com

Canteol Carvpuny is 2n 158G 170252005 Catitraten La
Careal Comomny 150 N QU
Infernancust Loboratory Ao

¥y Aeorediod by [ASLA] Amencan Assodation for £
med by (DY) Dt Morsso Varitns, Sorificow No. 0
OO Cinnernes il ALY Muilatens! Recogrriion 3

Page 4 of § Trage sl a rag stered Fadmna of Corvro Comgany

usa
www.controld. com

teratopy Rosreditaton. Carfcata N 1TEG05.
EAT01 6052056 A HOU-HuA_
vangivnent (hRAY.

iBrasen wil ke maltaesd. Digdal Saipees chinas s, if ey £
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[ACEREDITED]
Calibration |
Ceriificals No. 1781101

Calibration complies with ISOAEC
17025, ANSI/NCSL 2540-1, and 9001

Cert. No.: 1870-5331789

Cust ID:Custom Stack Analysis, LLS, 14614 Canfield St Nz, Afine Rrizn Lemastars, Alliance, (O
Instrument ldentification:

Model; 187C SIpE 90724108 Manufacturer Control Company

_Traceable® Certificate of Calibration for Digital Barometer Module

Ha4€01 L5 A { RMAID30260 )

Standards/Equipment:

Qescription Serial Mumber Hue Date MIST Traceatle Reference
Drgital Barometer 04540001 BI28M13 1000323488
Chillad Mirrar Hygrometer 44854/2H3737 5114115 11028
igital Thermometer S08BY500 9/17413 4000-5508442
Certificate Information:
Technician. 57 Procedure: CAL-31 Cal Date: 8/28M3 Cal Due: 8/28/14

Test Conditions: 24.0°C A2.0%REH 1018 mBar

Caiibration Data:

Linit{=) Nominal As Found ;{ In Tol Norminal Az et _’ In Tal Min
NP RPN RO O N AN
_mbhPa . eoess . w3 |y | ompds | g4 | ¥ 899

mbPa - 101505 [ 4017 ¢ ¥ 161345 | 1016 | ¥ 1,003
AN B e e e R N oy
o | ST E T e

This instrument was calibrated using Instrumants Traceabile to National Institute of Stand
A ot Dhrnectainty Rasor of 5l fatebi &t s o SOLAENIT LTUATE CURrWsE slabed i i enloulniad
iR @89G 18 Laingaion I ek thie 30 "Guida 10 Wo Expransinn o Uncortalaty In 32
1o appendimeie 2 §5% confidevg lavel. i tolarance toneilens ars based on tast ré palfs {ating
AErein relRe 2y 0 e e calitrated Tris cadtifivats sl nod Be TepronesE; excapd w1 el wobioot weitien snpaval of Sorer

wement™ tGUM). Tha urcorts

st e Cxpeiesd msssuwremeed Lrcertainty Usy

= spatriec Brits with ro raoisdion by the 1wa

ards and Technoloyy.

| CoTpmAy.

walFoedng] - Toeranee, Mar s A Left NominaliReandad) + Tolemnoy, Datoqbiadin

ol T s

Niv Rodrigoas, Quaily Matagar Aapoar Jucas Tachniges Manzsg

Maintaining Accuracy:

LOUT Gpeneen aty Satbvatet] voor Digital Baromaler Sodde sho
FRENRL SR, i uny 18 all, bat con b affeticl by sing, tenpers

PRI IS aeeney Thivn o e wiy i delenn g
#, RNO0K, 8na fonteatinetion.

Recalibration:

Faf factiey calioration 9rd re-ceccLCaline taceable 10 AN Instivte of raind x g s Tty wsfuud Goura Compaty

ceriaindy sualiation irctides the mstuman under
iy RO HAON CHsanELd unceriinty using g sovetage fgeta: k=D
ertairty of Ma mezslremanl The restiis contanad

= Bxading 1 Torsin Taltrarss Minitias4stectanzs Range, LU frpandid Masior smant Unceralng: TURS Lesl U westlarty ava,

. CONTROL COMPANY 44355 Rex Road Friendswood, TX 77645 usa
Phone 281 462-1714  Fax 281 482-5448 service@controld.com  www.control3.com

ool Tennany kun 150 (Yog
Gonral Sompary

vane T of Trazeabie is 4 repistored tradimerk of Contesi Company

YA Teiiation) it ry 1A
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[accrEDiTED]
Calipration
Ceriificate No, 1750.01

__ _____'!_;‘rgggq?}g_@ j{;_ggiﬁcatg_ of Calibration for Digital

Calibration complies with ISO/IEC
17025, ANSI/NCSL Z540-1, and 9001

Cust ID:Custom Stack Analysis, LLC, 14614 Cenfiald St NE, Altn: Brian Lemaslers, Alllance
Instrument Identification:

Model: 23606-208 S/N: 41370014 Manufacturer: Control Com

QOH 44801 U‘}S.A.

pany

( RMA:979530 )

Standards/Equipment:

Cert. No.: 1870-5243247
Barometer Module

Description Serial Number Due Date ‘ NIST Traceable Reference
Digital Barometer D4540001 812813 1000323498
Chiiled Mirror Hygrometer 44654/2H3737 5/14/15 11028

Digital Thermometer il . LS ... .. .- N
Certificate Information: ' \
Technician: 57 Procedure; CAL-31 Cal Date: [7/23/13 ‘ Cal Due: 7123114
Test Conditions: 26.5°C 41.0 %RH 1015 mBar ‘
e i __

Unit(s}) Nominal j As Found | InTol Nominal As Left 1 In Tol Min ‘ Max *U TUR

mb/hFa 909.90 | 908 Y 90922 | 908 | Y 895 | 920 120 >4
CmomPa | 101447 | 1013 Y 1013.90 | 1013 Y 1,003 1,024 120 | >4

) 24588 | ¥ 24507 21 L 24 26 0580 | 17
%RH a4.960 | Py 44.770 | 7 | ¥ 3% 55 1300 | >4

This instrument was calibrated using Instruments Traceable to National Institute of Stan

dards and Téchnelogy,

. | i I’ - ]
A Tesl Uncertuinty Reiio of at least £:1 is maintained uriess otherwisa staled and is calculatad usirg the expanded measuremant uncertainty. Uncortainty eveluation includes the mstrument under
68l and is calculated in acocordance with ths 15O "Guice to the Exprassion of Unzentabnty in Meesipament” (UG, The urcatdainty reprosants an axpandad uncanainly using a covarope factor k=2
o approdmaio a 95% confideno level. (ndoiorsnce conditions are bassd on tast resulls falfing within specifiad limits with no peduction by the uncenainty of the meascrament Tre reaults conlmined

nerein refate only (o the item calicrated. This cenificate shall not be repraduead except in [, withuout written approval of Con

Hominal=Stondard's Rosding As Lef=ingbument's Reading; In Tol=tn Talarance; MinMa=Acceptanca Range, U=Expan
Accuray=e{Max-Mind2: Min = As Left NominaRounged) - Tolerance: Max = As Left Nominai{Roundad) + Tolsrance: Date

ol Company.

=IEAIDDIY Y |

Pl ¥ <3

arsn Judice, Techpical Manager

ited leasurement Uncartainty, TUR=Test Uncerlainty Ralio:

taintaining Accuracy:
I Sur apinion once calibrated your Digital Baromater Moduls shoula rraintain its gccutacy. There I8 no exect way 1o delerin
crange fite, if 2ny at elt, but can be sifacted by eeing, temparaiie, shocw, and contamination.

Recalibration:

For factory calibealion and recertification traceabls to National Instiute of Standards snd Tewnnoiogy contact Conteol Campany.

e R A i

now jong ealibration will be maintased Digital Barcmatsr Modulas

CONTROL COMPANY 4455 Rex Road Friendswood, TX 77546
service@control3.com

Phone 281 482-1714  Fax 281 482-9448

Conirol Company ie am ISO 7025:2006 Callbration Labomiary Arcradiad by (A2LAj Armaricun Aseocation fq
Conirol Company is 1ISC 5001:2008 Quality Certified by {DNV] st Norske Varlas, Certificata N
intessationsst Labaraiony Acawlitation Cooparalion {ILAG) ~ Muitiiateral Rescohition Arranasment (PWARAL

USA

Tracaabla® is a registared lrademark of Controf Cormpary

www.contrel3.com

Labarstory Acrsaditslion, Camificats No, 4750 01
0, CERT-01805-2006:A0-HOU-RVA




1“\3\%//1 Calibration complies with
T2 TS 17025, ANSIINCSL 2540-1,
Pl Caheation

Certificate No. 1750.01
Traceable® Certificate of Calibratio_n for

S

ISOQ/IEC
and 9001
Cert. No.: 3415-5225577

Digital Calipers

Manufactured for and distributed by: Fisher Scientific, 300 Industry Drive, Pittsburgh, PA 15
Instrument Identification:

Mode! Numbers: 14-648-17, FB70250, 32599  S/N: 130402110 Manufz

275-1001

acturer: Coriutrol Company

Standardsﬁéﬁﬁibﬁ{éntz

Description Serial Number QOue Date NIST Traceable Reference
Gage Set 99146223 10/08/13 1000325819
Certificate Information: e
Technician: 57 Procedure: CAL-05 Cal Date:| 7/16/13 Cal Due: 7/16/15
Test Conditions: 22.5°C 46.0 %RH 1017 mBar
Calibration Data: {New Instrument}
1 9nil{s) f' Nominal ' As Found In Tol Mominal ! As Left In Tol Min | Max ] U I ' TUR
n i ,' NA. 0.0000 0.0000 ¥ -0.0010 0.6010 0.0003 3.3:1
in NA. 0.1000 0.1000 ¥ 00980 | 01010 | 00003 | 3.3:1
in MN.A, 2.0000 1.9995 ¥ 1,9980 2.0020 0.0003 >4:1
A T 40000 40000 | ¥ 38960 |  4.0040 | 0.0004 | 41
in = N.A. 6.0000 |  6.0020 Y 5.9940 6.0080 | 00004 | 41
in depth I NA 2.0000 2.0000 ¥ 1.9980/ 2.0020 | 0.0003 >4:1
" instep [ NA 2.0000 2.0000 Y 1.9830 20010 | 00004 | 2.74
"~ ininside NA 1.0000 10000 | ¥ 0.89%0 | 1.0010 | 00003 | 344

This Instrument was calibrated using Instruments Traceable to National institute of Sta
A Tast Uncertanty Ralio of et feast 4:1 i:'mafmsined tniess othenwise staled snd is calculated using the oxpandoed measure
teut nad is caleulsted in 2ccordance with the IS0 "Guide to the Expression of Uncertainty in Measurement” (GUM). The unci
o approsinale & $5% sunlaencs level, In Wolerance CONAIUDNS Bre Dased on test results taling within specilied limils wih n
herein relsle only o the item cafibratad. This certlficate shall niol be reproduced except in full, withoul written approval of Coy

Neminal=Slandard's Reading; As Left=Instrument's Reading, In Tel=In Toforance, MiniMax=Aocepience Rengs; :U=Eypa
Aczurscy=t(Max-MIn¥Z; Min < As Left Nominal{Rounderd) - Tolemnes,  Max = As Left NeminaiRounded) + Tolerance: Da

ndards and Technology,

pment uncerainty, Uncertainty evaluation inciudes the instrunwsat under
priamnty represcnls an expinded uncerdainty using a coverage Tactor k=2
O raduction by the uncartainty of the moasurament. Tha results contained
rtrcl Company,

inded Measurement Uncertainty, TUR=Tes! Uncariamnty Ratie,
da=hMTNAYY

AR

Adion Judics, Tashnical Manager

Maintaining Aévcuracy:

I our opinion vnce celivraled your Digital
all, But can be zfleclad by ag

Ging, iemparatinrs, shask, snd contaminelion,

Recalibration:
For fzeiary calinration and re-tenifieation raceabie o

CONTROL COMPANY 4455 Rex Road  Friendswood
Phone 281 4821714  Fax 281 482-9448

Cortrol Company is an IS0 170242005 ;o

Page | of 1 Traceuble® is a registored ademark of Control Company

Calipers shoutd mainiain ils accuracy. Thare is no expct way o determire how lon

Hatioral Instituta of Standards and Technology contact Control Compa

service@control3.ca

slibaation Laboratory Acoreditad by {APLA] Armerican Assaciation
Gentol Company is 150 9001:2008 Quelty Cerihed by {DNV] Del Morske Varitas. Ceriificate
International Laborstory Ascraditation Cooparation (ILAC) - Muliilateral Recogr

3 calibration will be maintained. Digitat Caliperss change fittle, if any at

TX 77548 USA
m - www.controld.com

or Laboratory Ascradilation, Certificato Mo 175001,
No, CERT-01805-2005-AQ-HOL-RvA,
on Arangoment (MRA).

© 2004 Control Compiny




Calibration complies with ISO/IEC

o eelst 17025, ANSINCSL Z540-1, and 9001
NS caﬁ:“’];if% Cert. No.: 3415-4815771
Cerlificate Ma. 1750.01

Traceable® Certificate of Calibration for Digital Calipers

instrument ldentification;

Madal: 3415 SIN: 122726584 Manufacturer: Control Company :
RSN =5 e d
Standards/Equipment: f
Descriplion Serial Number —  Due Dale NIST Traceable Reference
Gage Set 99146223 10/08/13 j 1000325819
Certificate Information: |
Technician: 57 Procedure; CAL-05 Cal Date:; 1211712 Cal Due: 12/17/14

Test Conditions: 24.0°C 38.0 %RH 1011 mBar

Calibration Data: (New Instmment}w

Unit(s) i Nominal i As Found [’ in Tol Nominal As Left InTo Min ; Max U TUR

in | T NA | 0.0000 0.0000 Y -0.0010 0.0010 | 000038 | 3.3:1

" 3 Mk 01000 |  0.1000 Y 0.0830 01010 | 00003 | 33
L i 2.0000 20000 | ¥ 18980 | 20020 | 0.0003 | >41
4.0000 4.0005 Y 3.8560 40040 | 00004 | >4

! 6.0000 6.0005 ¥ 58940 | 6.0060 | 0.0004 >4:1

20000 |  2.0005 % 19680 | 20020 | 00003 | 41

T om0 20000 | Y 18880 - 20010 | 0.0004 | 281

in inside B 10000 | 08890 % 09990 | 1.0010 | C0003 | 321

This Instrument was calibrated using Instruments Tracsable to National Institute of Standards and Technology.

A Test Uacertainty Ralio of at least 4:1 s maintainad uniess ollervise stated and s calculatod using Lhe expanded medsulement uncertainty. Uncertaimy evaluatien includes the instrumant under
test and is caleulated in scoordance with tha IS0 “Guide la the Expression of Unicertzinty in Measurement” {GUR). The ungertainty represents an exparded uncarainty using a coverage factor k=2
to approrimate & 953% conficenes tevel, In lolerance condiians sre Gased on test resuils falling wihin specitisd hmits with no reduction by tha uncartainty of the measurement, The resulls toniained
hetein relate only to the item catibrated. This canificate shall not be reproduced oxcap! in Lll, wiinou written approval of Cdntral Company,

Neminsl=Slandsrd's Reading: As Left=instrument's Reading: In Tof=ln Tolerance, MivbdassAcceplance Ranga, iU=Expanded Measurement Uncertainty; TUR=Test Uncentainty Ratio;
Accuracy=HMax-Minji2: Min = As Laft Nominaliiloundad) - Toleranze; Max = As Lekt HNominziffsunded) + Tolerance, Date=MWDOYY

: (Dtae B

Hics! Raariguez, Quatity Manager Wallazce Berry, Technical Manager

-

Maintaining Accuracy:wwm

in our opinion oree ctibrated your Digitat Celipars shoulo maintain its accuracy, There is ne exact way o determine how loag calibration wil be maintained Digital Caliparss change litle, if any al
all, bul can ce affected by aging, temperature, shock, ard conlamination

For {actory caliorstion and re-ceriification raceadle 1o National Instiuts of Slandards and Techrology contact Control Compary,

CONTROL COMPANY 4455 Rex Road Friendswood, TX 77546 USA
Phone 281 482-1714  Fax 281 482-9448 service@controld.com  www.control3.com

Sontrol Comparty 1% an 10 17025:2005 Catibration Laboratory Actredited by (AZLA) American Asscciation for Lagoratory Accreditation, Cedicate Mo, 175001,
Control Company is 150 80012008 Quaity Cerlified by (ONV} Dot Norske Veriles, Certificato No, CERT-01 805-2002-A0-HOU-RvA.
International Laboralory Acereditation Cooperation {ILAC) - Mullifateral Racognilion Arangsment (MAA).

Puge § of | Traceableld {5 2 registercd trademark of Conrel Company £ 2008 Canunl Carrpany
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. Traceable® Certificate of Calibration for Digital C:

Manufasturad for and distributed by: Fisher Scientilic, PO, Box 1 TEE, Pillsburgh. PA 15230
Instrument Identification:

Model: 5901873

Calibration complies with ISO/IEC
17025, ANSI/NCSL Z540-1, and 9001

Calipers 150 Mm

SN 122708687 Manufacturer Control Comp any

Cert No.: 3418-4793889

Standards/Equipment:

Description Sedal Mumber Due Date

_ ‘ Gage Sel & bl i
Cerfificate Information:

Technician: 57
Test Conditions:

Procedure: CAL-D5
206 49.0 %RH 1018 mBar

Cafibration Data: {New Instrument)

Cal Date: 12/06/12

MIST Traceable Reference
1000325819

Cal Due: 12/08/14

| Nominal | AsFoud | inTol | Nominal | Mo | o ] wem
o MR T T Ggh0 001 | 0000 | sa
) 1h. PO il B 9;3??“.{,. o £
] NA 2600 T
mn | 40060 , 401
innside 1008 | AT
______________ - (0000 | v

|

This Instrument was calibrated using Instruments Traceshle to National Institute of Standards and Technology.
ansertales, Uncertaisty
{7 regresanin w e 2
{1 roaogotion by tre tinverining of 4 nesasurement, THb rewits eontaingd

A Tast Unowriairay B Hod inesurenes

S i s Chacaiga St 1 e anleulnied i e e

20F Bieesl 41 Iy aeaingain

Logt anyd i enfo dars 2 130 Gt (0 e Expepssisn of Lne winty i Mastirs: “{talisy Gesthuiny
33 aporey Mate @ 56K sevidiace haml In thismnn eavlitiony ese based on tes] resuss Tabig willyn spectiod ji

waines oty the nstunend wrrer
TSy USIG & Sovaras Tatinr ke

heran mtnts oniy lo the Sem calibraiod, This Crditald s ndt o reproduces swenayst int full, wiitiont wedton acgroval of Gororot Compary

Nominabeltantard's Raagey A Lafiednutamens's Ruddag: &

=0 Teiearsa; Minltia-Accamsnc Rangey dl=Lapuadaed Menzuromant Uncja-%ain:y; THE=Togr Urizedsingy Ratic,

ActurasyeriMax ANy, Min s As Log Nomiralifioundel) - Toigans, Max = As Lalt MomneliRasnnad; + Tolarance hEsnNODAY

Hicot Hodigues @ datity Marager Wallaba

B
i aey '?m_wu)'

Herry, ‘xo:mm:a;t Marage

. e e e L e

Maintaining Acturany: N 7
I 84 epinion o calibrided vawr Digia: Caloers

HE0. 2 shouid
chango Bite it vyt &, Bt can 04 sifectod by

Aging, tedmen

i S BUGITESY. Targ i ng exnct way 10 A0amyre how
fices, wnd Conlemingtion,

Recalibration:

Fer tectory 5

wtio @t tivcorifiesion tabsakln o MNateaz!nsticte of Jrarsinds nod Teshneiagy conta

e

CONTROL COMPANY 4455 Hex Road Friendswoad, TX 77
Phone 281 4821714 Fax 281 482-5448 service@control3.com

Coneasi Coepgny is ar 152 42
Conal Comonny
kiter
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Calibration complies with
17025, ANSI/NCSL Z540-1,

S et

R

[EccrebireD]
Calibration
Certilicate No. 1750.07

Traceable® Certificate of Calibration for Digit

A

s

Wt
'/""'an\‘-‘\

ISO/IE
and 9001

Cert. No.: 1870-5428153
al Barometer Module

Cust ID:Custorn Stack Analysis,' LLC, 14614 Cenfield St NE, Attn: James Gray, Al
Instrument Identification:

Model: 23609-208 S/N: 61542879 Manufacturer: Control Cc

|
liance, OH 44601 U.SA. (RMA:981318 )
|

mpany ‘

Standards/Equipment:

Description Serial Number Due Date . NIST Traceable Reference
Digital Barometer D4540001 9/09/14 1000343419
Chilled Mirror Hygrometer 31874/H204BMCR 6/14/15 11081
Digital Thermometer 221197993 9/27M14 4000-5384623
Certificate Information:
Technician: 57 Procedure: CAL-31 Cal Date; 10/14/13 ‘ Cal Due: 10/14/14
Test Conditions: 22.5°¢ 46.0 %RH 1018 mBar ‘
Calibration Data: ‘
Unit(s) l Nominal '\ As Found In Tol Nominal As Left In Tal Min Max U TUR
mb/hPa | 805.10 802 Y 805.05 802 Y 795 816 0.70 >4:1
mb/hPa 909.05 906 ¥ 910.00 908 ¥ 900 921 0.70 >4:1
mb/hPa 1,017.70 1,016 Y 1,017.43 1,016 b 1,007 1,028 0.70 >4:1
G 24155 24 Y 24769 24 Y 24 26 0.580 1.7:1
%RH 42.890 39 Y 43.430 40 Y 33 53 1.300 a1

This Instrument was calibrated using Instruments Traceable to National Institute of S
A Tast Uncertainty Rauo of at least 4:1 is maintained unless otherwise stated and is calculated using the expanged measy
test and is calculated in accordance with the IS0 "Guide to the Expression of Uncertainty in Measurement” (GUM). The i
to approximate a 95% confidence level. In tolerance conditions are based on test resulls falling within specified limits with
herein relate only lo the item calibrated. This cerificate shall not be reproduced except in full, without written approval of G

Nominal=Standard's Reading; As Left=Instrument's Reading; In Tol=in Tolerance; Min/Max=Acceptance Range; +U=Ex
Accuracy=t(Max-Min)/2; Min = As Left Nominal{Rounded) - Tolerance; Max = As Left Nominal{Rounded) + Tolerance; [

Nicol Ro‘drfguez, Quality Manager

tandards and Technology.
Irement uncertainty. Uncertainty evaluation includes the instrument under
certainty represents an expanded uncertainty using a caverage factor k=2

no reduction by the uncertainty of the measurement. The results contained
ontrol Company.

panded Measurement Uncertainty; TUR=Test Uncertainty Ratio;
date=MM/DD/YY

:.ﬁbz-’ /‘/«;{:’z;’
Aaron Judice, Technical Manager

Maintaining Accuracy:

In our epinion once calibrated your Digital Barometer Module should maintain its accuracy. There is no exact way to detern
change little, if any at all, but can be affected by aging, temperature, shock, and contamination,

nine how long calibration will be maintained, Digital Barometer Modules

Recalibration:

For factory calibration and re-certification traceable to National Institute of Standards and Technolegy contact Control Gomy

pany.

CONTROL COMPANY 4455 Rex Road Friendswoog
Phone 281 482-1714  Fax 281 482-9448 service@control3.

Gontrol Company is an 150 17025 2005 CGalibration Laboratory Acoredited by (AZLA) American Associatio
Control Company is ISO 9001:2008 Quality Certified by (DNV) Det Norske Veritas, Certifica
International Laboratory Accreditation Cooperalion (ILAC) - Multilateral Recog

Page 1 ol

Traceable® is a registered trademark of Control Com

1, TX 77546 USA
com www,.control3.com

n for Laboratory Accreditation, Gertificate No 1750.01.
e No. CERT-01805-2006-AQ-HOU-RVA,
nition Arrangement {MRA).

pany
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800.828.1470
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NVLAP LAB CODE

CERTIFICATE OF CALIBRATION "¢

Customer: CUSTOM STACK ANALYSIS Customer Nbr:
14614 CENFIELD STREET NE PO Nbr:

ALLIANCE, OH 44601 Date Received:
Cert/SO Nbr: |5-CHSHB-1-1 Date Completed:
Manufacturer: - Altek Industries Corp Due Date

Model Nbr: 27

Calibrated To:

Description: Thermocouple Calibrator Calibration Procﬂ

Serial Nbr: 243783 Item Received:
ID Nbr: NONE

Unit Barcode: 901B0096753

|
tem Returned:

—

1-597810-000
BL13014
January 24, 2014

January 31,2014
January 31,2013

Manufacturer Specification
1-AC06679-5

In Tolerance

In Tolerance

Transcat Calibration Laboratorics have been audited and found in compliance with ISAEC 17025:2005  Accredited calibrations performed within the Labs Seope of Accreditation are indicated by the presence of the

Accrediting Budy's Logo and Certificate Number on this Certificate of Calibration Any measurements on an aceredited calibration no covered by that La
feport must not be used to claim product certification, approval, or endorsement by NVLAP, NIST, or any agency of the Federul Government |

Transcat calibrations as applicable are performed in compliance with the requirements of ISCH001 2008, 150 TS16949, ANSUNCSL £540-1994, and 1SO 10012-1992 When specified con

10CFRZI, 10CFRS0 App. B and NQA-| are also covered

Traceability includes no less than An unbroken chain of com arison realization of 81 units measurement uncertzinty, documentation, competence, periodic

Is Scope are listed in the noles section ol the centificate This

tractually the requirements of

recalibration and measurement assurance Transcat docurnents

the traceability of measurements 1o the $1 units through the Narional Institute of Standards angd Technology NIST) or the National Rescarch Council of Capada(NRC), or other recognized national measurement institutes
(NMI'5) or int¢rnational standard bodies or 1o measurable conditions created in our laboratory, or accepted fundamental and'or natural physical constants ratio type of calibration, or by comparison 1o consensus

standards. The specific path of traceability for the reporied measarement results is maimained at the Transcat facility and is availible there for review

Complere records of work performed are mainained by Transcat and are available for inspection Laboratory standards used in the performance of this cafibmlion are shown on the Supplemental Report

The results in this report relate only 10 the item calibrated or tested and the determination of in or out of wlerance is specific to the modelserial no, referenced gbove b

Teport; these tolerances are cither the original equipment munufacturels (OEM’s) warranted specifications o the client’s requested specifications

The applied uncertainty is the uncertainty of the calibration process The Test Uncertainty Ratio (TUR) is calculated as per NCSL Intemational RIS, section

ased on the 1olerances shown on the supplemental

8.2, All calibrations have been performed USINg processes

havinga TUR of 4 © | orbetter (3:1 o mass calibrations, unless otherwise noted on the Supplemental Report Uncertainties have been lestimated at 295 percent confidence levei(k=2). Calibration at 241 TUR {or
greater) provides reasonable confidence that the instrument is within the stated tolerances For measuring instruments in order to considér the cantribution to the uncertainty from reproducibility of the unit under test

(UUT), add 0.6 of the UUT s Jeast significant digat to the reported uncertainty For mass calibrations Conventional mass referenced 10810 prem?

Any number of faclors can cause # unit 10 drifi out of tolerance at any time following its calibratias.imitations on the uses of this instrument are detailed in the OEM's operaung instructions

Notes:  Calibration adjustments performed for optimal readings.

Calibrated Atz Facility Respousible: w [)igitauy Signed By Derek Atkinson
2056 S. Alex Road 2056 S. Alex Road - Date: January 31, 2014
West Carrollton, OH 45449 West Carrollton, OH 45449 -
] Derek Atkinson
By: Marc Rhoades 937-866-1033
i Lab Manager

g _Digitally Signed On January 31, 2014

S

A

Revision 0

This cenificate may not be reproduced except in full without the written approval of Transcar Additional information iF applicable may be included on separaie repors)

FUULAR23 U3/0R/1)

Certificate - Page 1 of |
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& H-B Instrument
1B tnstrument - Manufacturing Since 1903 Thermometer Calibration Report

A Oivision of Bel Art Produets

[ACCREDITED)

Callbwation Cort,

Triple Azcredited/Registered

150 somp:zr;oa R‘*‘Ji“""’:g”’i"“fa““e" Tl"a Ceable tO NIST This laboratory s accredited In accordance
LISLQJéio?;ﬂgg[?tma‘ig;!::regr:;r{:f‘:aoﬁ?ﬁy with the recognized International Standard
ISO/IEC 17025:2005 General Requirements
The instrument described below has been examined and tested in H-B Instrument’s Calibration Laboratory using controlied o, the Campetence of Testing and Calibration
conslant temperature equipment and standard thermometers traceable to NIST in accordance with our calibration pracedure | sporatoris, This laboratory also meets the
LAB-20 which is based in part on NBS Monograph 150, ASTM Method E-77, NIST SP 1088, and the Infernational Temperature requirements of ANSI/NCSL 2540-1-1994 and
Scale ITS-90. Calibration is Wraceable to NIST. Feor a discussion of accuracy obtainable with such thesmometers, see NIST SP any additional program requirements in the field
250-23. The results stated relate only (o the instrument bearing the serial number identified. of cafibration. This accreditation also demon-
This instrument is in goad working order and is sultable for calibration, The capillary of the thermometer has been lexamined  strates technical competence for a defined scope
under magnification and na discernable capillary irregularities were noted. Straing in the glass revealed by examination under a and the operation of a laboratory quality man-
polarized lens, if any, were judged to be minimal and of no detriment to the function of the instrumentt. agement  system (refer to joint 1S0-1LAC-TAF
Communique dated 18 June 2005),

02/10/2014
Custom Stack Analysis, LLC. Report No. 345718
Brian LeMasters Serial No 4B5200
14614 Cenfield St. NE Part No 61099-046
Alliance OH 44601 Distributor H-B Instrument
Manufacturer  H-B Instrument/MW
Tel: 1-330-525-51  Fax: Ttem Thermometer, ASTM 63F
Reference No: Verbal Range 18/89°F, 0.2°F Div., Total Imm., Hg
Calibration Due Date: 2/10/2015 Tolerance +0.2°C
N.LS.T. Instrument Correction Standard ‘ Expanded Emer, Stem™*
Standard Tested (ITS-90)* Serial No. Traceability | Uncertainty (k=2) Temperature
20.00°F 19.98°F 0.02 1285-028-416 CAL125680 | t  0.151 ¥
32.00°%F 32.04°F -0.04 1285-028-415 CAL125880 | £ 0092 ®
50.00°F 50.00°F 0.00 1285-028-415 CAL125680 | t  0.099 E:
Ambient Air Temperature: I3°F | Relative Humidity: 23%

* Observed instrument readings should be increased by positive numbers or reduced by negative numbers indicated by a minus {-) sign.
** Emergent Stem Temperature relates ta PARTIAL IMMERSION thermometers ONLY.

The best measurement uncertainties assaciated with our calibration system are #0.074°C from -B0 to -1°C, £0.041°C at the ice point in meilting ice bath, +0.045°C from 1 to
100°C, £0.051°C from 101 to 200°C, +0.047°C from 201 to 300°C, and £0.052°C from 301 to 400°C. These uncertainties have been calculated using our Work Instruction
Wi-19 to 22 that ubilizes methods found in NIST Technical Note 1287, The reported uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence tevel using a coverage factor of k=2. The uncertainty of measurement is an important factor to consider when evaluating this instrument for conformance to

tol wtapda
) : T H-B Instrument
j Enka ﬂeedyl Caffbfdnon Manager, 102 Wes} Seventh Avenue, Trappe, PA 19426-0770 USA
i . ‘ - Tif , . Telephone: (610) 489-5500 « Fax: (610) 489-9100
b/{?tﬁi/ﬁ? : “ o e Amaritza C&Egﬁero, Production ASSIStﬂnt_ Email Adrrdress: cal@hbinstrument.com
}Héﬂed‘-ﬂy ....... L = Title Website Address: www.hbinstrument.com
Page lof 1 Design Copyright ©HBIE 2012 Form 0-592 Rev. 14

This Report of Test may not be reproduced without the express written perm‘ission of H-B Instrument




H-B Instrument

e

e Thermometer Calibration Report

A Division of Bel-Art Products

ACEREDITED

Cahibtabice Ceil # 244801

Triple Accredited/Regustered

150 90012008 Registred Manufacuurer Tl‘acea ble tO NIST This laboratory Is accredited in accordance
Iéagﬂg?llg?;ﬂé;wgﬁ I:mﬂ:y with the recognized TInternational Stzndard
ISO/IEC 17025:2005 General Requirements

The instrument described below has been examined and tested in H-8 Instrument’s Calibration Laboratory using controlled  gop e Competence of Testing and Calibration
constant temperature equiprment and standard thermometers raceable to NIST in accordance with our calibration procedure | ahoratories. This labarztory also meets the
LAB-20 which is based in part on NBS Monograph 150, ASTM Method E-77, NIST SP 1088, and the International Temperature requirements of ANST/NCSL Z540-1-1994 snd
Scale ITS-50. Calibratian s traceable to NIST. For @ discussion of accuracy obtainable with such thermometers, see NIST SP any additional program requiremants in the field
250-23. The results stated relate only to the instrument bearing the serial number identified. of calibration. Tris accreditation also demon-
This instrument is in good working order and is suitable for calibration. The capillary of the thermometer has beer) examined  strates technical competence for a defined scope

under magnification and no discernable capillary irregularities were noted, Strains in the glass revealed by examination under & and the operation of 2 laboratory gualty man-
polarized lens, i any, were judged to be minimal and of no detriment to the function of the instrument. ‘ agement  systam (refer to joint 1SQ-ILAC-IAF
|

Communigue dated 18 June 2005).

02/10/2014

Custom Stack Analysis, LLC. Report No. 345717

Brian LeMasters Serial No 4A6108 ‘

14814 Cenfield St. NE Part No 61099-126 ‘

Alliance OH 44601 Distributor H-B Instrument ‘

Manufacturer  H-B Instrument/MW |

Tel: 1-330-525-51  Fax: Ttem Thermometer, ASTM |66F-86

Reference No: Verbal Range 167/221°F, 0.2°Div., Total Imm., Hg

Calibration Due Date: 2/10/2015 Tolerance +0.2°C
N.LS.T. Instrument Correction Standard | Expanded Emer. Stem**
Standard Tested (ITS-90)* Serial No. Traceability Uncertainty (k=2)  Temperature
185.00° F 185.06°F -0.08 1285-028-415 CAL125680 +  0.099 i
212.00°F 212.02°F -0.02 1285-028-415 CAL125680 ‘ £ 0.099 e
220.00°F 220.00°F 0.00 1285-028-415 CAL125680 | * 0110 %

Ambient Air Temperature: réc i ‘ Relative Humidity: 23%

* Observed instrument readings should be increased by positive numbers or reduced by negative numbers indicated by a minus (-) sign.
** Emergent Stem Temperature relates to PARTIAL IMMERSION thermometers ONLY.

The best measurement uncertainties associated with our calibration system are £0.074°C from -80 to -1°C, £0.041°C at the ice paint in melting ice bath, +0.045°C from 1 to
100°C, £0.051°C from 101 to 200°C, +0.047°C from 201 to 300°C, and £0.052°C from 301 to 400°C. These uncertainties have been calculated using our Work Instruction
WI-19 to 22 that utilizes methods found in NIST Technical Note 1297, The reported uncertainty represents an expanded uncertainty expressed at approximately the 95%
cenfidence level using a coverage factor of k=2. The uncertainty of measurement is an important factor to consider when evaluating this instrument for conformance to

toleran arrlard
i i i H-B Instrument
E”ka HBEdy' Cahbratl(}n Mﬁnager 102 West Seventh Avenue, Trappe, PA 19426-0770 USA

Calibrated B ) Title . ] Telephone: (610) 489-5500 » Fax: (610) 489-9100
Qﬁm (éi Amaﬁila CabaNel'O,PrOduGtIDn ASSiSi&ﬂf Email Address: Cai@hbms{rument.f;m
/Gﬁ’ec}(éd By h

Title Website ‘f\dd?‘ESS: www.hbinstriimant enm

Page lof | Design Copyright ©HBI 2012 Form 0-592 Rev. 14
. g o oo
This Report of Test may not be reproduced without the express written permission of H-B Instrument
|
|




A Pitot Tube Inspection <
Client: _ E '(e ZO(? &J/é/‘ Date: '020"/5/
N
1 7 o _ - + Ph 3
 ProbefPitot Numbc‘r S e O R A (Pa Pb) i J_, ‘ 88‘3 ]]
{ Lev_e_! and Perpemd|_quiar I &g_g' | Zs= Atan Y (< 0.1257) e "7 / #
- Obstruction? ‘no Ws= A tan 0 (< 0.03125) O
[""Damaged? """ no | Di(0.1875" <D, < 0.375)) !
,{__—_;.qu g — I ._- = »,,.—..:_ TR — i
731 \10 <w3|" +103] [ (Dﬁ,,, r’ P.J“.USL'I(P,,‘: 1.9 D . df/j:S-
| 82 (-10° <gp< +10v; ’ O Py (1.05D <Py < 15D, L e ga g
-5e et | = 4 {
___tn (-5% = by< +5%) 71 62 Pa = Pb 4 0.063 i 02 5
bz (-5° < bo< +59) ’ O |
. ] L ]
Probe Minimum Interferendes
j'w\?w ................ : ’_ ? 6 S ~; B ez — ﬁ
| X .75") f =) XDy (>= 1.5" [
| Fe=TE | Fo i
Pa Distance between where pitots zdjoin to lip of pitel (Must be between 1.05 & 1.50 limes O.D. of lubing)
Pb Distanca hetween where pltots adjoin to lip of pitot (Must be between 1.05 & 1.50 times O.D. of tubing)
Ot Diameter of pitot tube (0.375 inches on all pitots)
Zs Distance between the tip of the impact and stalic line along the length of the pitot {(Must be <1/8 inch(0.1250))
Ws Spacing between Pitot tubes where welded logether (Must be <[1/32 inch (0.0313))
ait Angle across opening of Pitat tube from side to side or perpendicular to length of probe (Must be <10 Deg)
a2 Angle across opening of Pitat tube from side lo side or perpenditular to length of probe (Must be <10 Deg)
ok Angle across opening of Pitot tube from side 1o side or perpendicular to length of probe (Must be <5 Deg)
b2 Angle across opening of Pilot tube from side lo side or perpendicular {o length of probe (Must be <5 Deg)
X Dislance between side of nozzle and side of pitot tube {Must ba P3/4 inch)
Zp Cistance from center of pitot opening back to tip of thermal couple (Must be >=3/4 inch (0.75))
¥ Distance from cenler of pitot opening back to probe (Must be >=§ inches)
al & a2 bi & b2 —— < 5 Dogrens
4 S
< & Degregs
!.
fi vich —p sssssegpne g NPT i s <132 inch
z e, v e e T
Pat by = I X QDA 1A O DY
=2 lnchels
X | P R Zp ! !
__‘_ = LI - 34 nch o e i )
EMS.-L-- '__ ' : ;
Prat i i O N Sl B {‘ :’
i ¥inthioy i, g
rave Cor




CALIBRATION DATE

THERMOCOUPLE CALIBRATIONS FOR SQURCE SA MPLING AF[PARATUS

‘S—’ /b i (/ BY e

FACILITY

UNIT NO

TAE Lod [5G |er
Y

SERIAL NO

285

CALIBRATED IN ICE WATER AND BOILING WATER USING A CMS PRECISION GLASS THERMOMETER N
229-08B, ASTM NO. 85F FOR BOILING WATER.

0. 229-054, AS;TM NO. 63F FOR ICE WATER AND CMS NO,

ICE WATER BQILING WATER
TC PRECISION Ic PRECISION Ic
CONDENSOR THERMOCOUPLES L83 | —
. 212 |
| 1 | = I < 1 L | #40 L{
| c2 | 32 | <2 1 il (O D/ |
[ c3 : 32 I p - I |
L 32 212 |
o4 | I 1 |1 I 2o, I
% K11 o 2 l
cs | i1 E I q ||
FROBETHERMOCQUPLES 32— i 212
| P [ - I I I l
, - 212
i 202 | - ' (14 || I |
2172 |
L 2p3 | 32 I I Iy ll
212 _I
p_4 32
| e | S B AN IR R T R
32
L 3p:2 I i 20 VL | e | 11 D10 I
\
.L »a I =+ [ 11| a2 I |
5
[ 3P4 l ] I 212 I Tt
| - 32 1
4P I " I | 212 E I
a2 | I I 212 I |
] 32
| 3 ! o I L peil Y !
T rh £ b —]
| P4 ] % 1 I b I |
i =212
L 67-1 [ 32 I F | 1 l
2!'1
L 8P2 | 32 " 1| | [ | ]
s i 212
6P 32
JL 8 | I [ o I |
32
5P | 1 il o2 1 |
. 32 1212 4
! 8p-1 | I I ; |
B 1 r |
[ 5Pz | I | | ) |
' 8P-3 |
L 8 | I I I l‘!

THERMOCOUPLE TEMPERATURES ARE READ ON THE DTI USED DURING TEST.
DTI CALIBRATED BY ALTEK 22 TC SOURCE S# 243783 PRIOR TO TC CAL.




THERMOCOQUPLE CALIBRATIONS FOR SOURCE SA Z.me APPARATUS
CAUBRATION DATE ‘g_' '{é*/ (/ e £i5a
UNIT NO SERIAL NO Pb ag«é—q
CALIBRATED IN ICE WATER AND BOWLING WATER USING A CMS PRECISION GLASS THERMOMETER NO 229-054, ASTM NO, BIF FOR ICE WATER AND CHS O
228-088. ASTM NO 66F FOR BOILING WATER.
IGE WATER BOILING WATER
TG PRECISION TC PRECISION e
OVEN THERMOGOUPLES e T B TERTT ION s .
o T - - I LV e
05 | 32 T, o 212 b D) !
0% ! 32 Bl 1o 0N 212 -1 I
07 I 32 I [ 212 I I
5 . _ T i e
08 | Eol | 4 | I
e — ITRRE L)
STACK THERMOCOUPLES " S ph i o 212 e i
28 I 32 (I il 212 bt I
282 | 32 [ I 212 i 1 |
253 : 32 [ B 212 [ [
55 | 32 se - < SNLE el IR E 58 TN
L ol 5 il o L R
32 | B4 Sz L4 B g
e S el M 5 _-A,,B.z__._..“ ’ P .212 . e R e S R
38-3 | (. -1 I |
- e 32__. w_— s i - 2_1,2 ‘ i PR
451 i P | I I
e 32 i i L 202,
ss2 | I3 1 1 I |
i e b i 7, SR L. el
“‘S':! |
= 7_—““1. o f ] |l 22 ¥ I
e | 3 [ I 212 | 11 [
_ o ot 1 ' o
B5-2 | 32 1 I 4 i} {
A ——— s N 2 }% ,,,,,
65:3 | [ k] t | |
O S 3D, 212 o
654 | I 1
— UL T ) A I .' g | l“ L _J_
PRI WS 1 *
85.2 | I | [ I
853 I ] et ([ I
THERMOCOUPLE TEMPERATURES ARE READ ON THE DTIUSED DURING TEST.
DTI CALIBRATED BY ALTEK 22 TC SOURCE 8% 243783 PRIOR TD TC CAL




THERMOCOUPLE CALIBRATIONS FOR SOURCE SAN

<-Jo~1Y

IPLING APPARATUS

CALIBRATION DATE BY e
UNIT NO SERIAL NO. w28 N
CALIBRATED IN ICE WATER AND BOILING WATER USING A CMS PRECISION GLASS THERMOMETER NO. 229-054, ASTM NO. 63F FOR ICE WATER AND CMS NO.
229-088, ASTM NO. 685F FOR BOILING WATER.
ICE WATER BOILING WATER
TG PRECISION Ic PRECISION ie
STACK THERMOCOUPLE ja i,
| 1251 [ 32 1 [ 212 I J
PROBE THERMOCOUPLES i o 0 A e
F 1281 | 32 [ I 212 I |7,‘
|
\
. 12P-2 | 32 | I ] 212 I
I ; ]
212
’f 122 | i | I Y ﬂ
METER THERMOGOUPLES - UNIT 001 ) H_ ; i A
| e | i | b U A ala L1 9,n a]
£ ) 212 ‘
M2 | I e Pl 240 !
METER THERMOCQUPLES - UNIT 002 37 (1 o B 217 il ' )
| —
L -t | 4 1 57w I 212 11 a0 ! }
w2 I | = [ B IJ
METER THERMOCQUPLES - UNIT 003 32 A R i E
-f M-1 I | I -
k = 32 212 &
! M-2 | | i I | | ]
METER THERWOCOUPLES UNIT 304 32 o 212 R s -
' Mt | i | I 212 Il |
L M2 I 32 I Tl 212 I |
METER THERMOCOUPLES - UNIT 15 - ) i T
32 2
M-1 | | R i |
T
M2 I 32 | i 1 | 212 [ |
METER THERMOCOUPLES - UNIT 17 s ziz ; i . _ﬁ;
] | | I b I |
M2 | 32 | I | 212 b |
METER TRERMOCOUPLES - UNIT 18 L P B .
l s 32 o] i I
‘ M1 | I igF | i 1 [—'
r\ [ | I L1 [ | !

L.

THERMOCOUPLE TEMPERATURES ARE READ ON THE DT USED DURING TEST.

DTI CALIBRATED BY ALTEK 22 TC SOURCE S# 243783 PRIOR TO TC CAL.




Nozzle Calibration Dz

ita

Faciity:_/Ae_fog Bo! fer Date:_| $~20 ~ /¢f
Location; Oﬁzée 7’Z Source; /Dﬁ .go/'/cf/
Method: _ /~§~ Analyst, ook o /%
Run #1 Mean
T TR T BT
Run #2 Mean
77 , 45 777 [ %7
Run #3 Mean

f Y9¢ YT | . #77 . 49C




Appendix #4

Monitoring Data




The Log Boiler, Inc.
Log Boiler Outlet

co
PPM

9533.13
9603.58
9897.77
9880.00
9517.49
9606.58
9853.30
9516.21
9553.94
9864.67
9775.53
8776.54
9579.34
9893.14
9581.55
9501.07
9664.80
9820.73
9797.88
9577.75
9644.25
9853.45
9547.68
9783.78
9827.13
9654.66
9759.15
9533.75
9768.48
9994.81
3033.14

561.21
9589.53
9759.38
9734.43
9519.91
9523.32
8500.67
9847.96
9820.39
9799.18
9654.77
9873.99
9842.65
9614.86
9597.81
9804.47
9624.47
9890.78
9835.29
9724.62
9828.95
9805.55

02
%

11.19
11.35
11.48
11.63
11.82
12.00
12.17
12.36
12.50
12.60
12.71
12.72
12.82
12.90
12.93
13.00
13.05
13.11
13.15
13.18
13.23
13.26
13.28
13.28
13.20
13.15
13.20
13.24
13.28
14.56
20.07
18.25
13.54
13.60
13.63
13.66
13.67
13.56
13.51
13.55
13.55
13.58
13.59
13.61
13.65
13.70
13.65
13.66
13.79
13.88
13.96
14.03
14.02

Time Stamp
5/20/2014 10:29:23 AM
5/20/2014 10:30:27 AM
5/20/2014 10:31:32 AM
5/20/2014 10:32:36 AM
5/20/2014 10:33:41 AM
5/20/2014 10:34:45 AM
5/20/2014 10:35:50 AM
5/20/2014 10:36:54 AM
5/20/2014 10:37:59 AM
5/20/2014 10:39:03 AM
5/20/2014 10:40:08 AM
5/20/2014 10:41:12 AM
5/20/2014 10:42:17 AM
5/20/2014 10:43:21 AM
5/20/2014 10:44:26 AM
5/20/2014 10:45:30 AM
5/20/2014 10:46:35 AM
5/20/2014 10:47:39 AM
5/20/2014 10:48:44 AM
5/20/2014 10:49:48 AM
5/20/2014 10:50:53 AM
5/20/2014 10:51:57 AM
5/20/2014 10:53:02 AM
5/20/2014 10:54:06 AM
5/20/2014 10:55:11 AM
5/20/2014 10:56:15 AM
5/20/2014 10:57:20 AM
5/20/2014 10:58:24 AM
5/20/2014 10:59:29 AM
5/20/2014 11:00:33 AM
5/20/2014 11:01:38 AM
5/20/2014 11:02:42 AM
5/20/2014 11:03:47 AM
5/20/2014 11:04:52 AM
5/20/2014 11:05:56 AM
5/20/2014 11:07:01 AM
5/20/2014 11:08:05 AM
5/20/2014 11:09:10 AM
5/20/2014 11:10:14 AM
5/20/2014 11:11:19 AM
5/20/2014 11:12:23 AM
5/20/2014 11:13:28 AM
5/20/2014 11:14:32 AM
5/20/2014 11:15:37 AM
5/20/2014 11:16:41 AM
5/20/2014 11:17:46 AM
5/20/2014 11:18:50 AM
5/20/2014 11:19:55 AM
5/20/2014 11:20:59 AM
5/20/2014 11:22:04 AM
5/20/2014 11:23:08 AM
5/20/2014 11:24:13 AM
5/20/2014 11:25:17 AM

Start R-1



9894.39
9531.03
9744.13
9735.27
9400.95

9833.62
9839.41
9609.02
9509.06
9701.06
9849.50
9621.85
9773.52
9703.12
9510.00
9854.12
9699.94
9793.20
9899.95
9850.38
9763.29
9800.59
9580.82
9626.30
9605.07
9623.06
9870.49
9543.84
9831.94
9941.09
9474.79
9042.66
8721.61
8494.56
7887.87

962.82
1010.43
7876.89
8466.49
8700.86
8427.42
8318.78
7947.69
7651.06
7331.23
7248.22
7210.38
7279.96
7225.03
7132.26
6877.13
6676.93
6222.83
5707.70
5339.04
5000.91
4926.45
4958.18
4937.43
4898.37
4974.05
5400.08
5632.01

14.04
14.06
14.08
14.13
13.41

11.90
11.94
11.96
11.98
12.00
11.99
12.02
12.08
12.06
12.04
12.05
12.03
11.96
11.93
11.86
11.82
11.80
11.70
11.67
11.81
12.10
12.40
12.66
12.80
12.76
12.97
13.23
13.57
13.68
15.81
20.10
17.13
14.01
14.29
14.75
15.03
15.16
15.26
15.44
15.58
15.66
15.70
15.63
15.60
15.52
15.33
15.43
15.59
15.68
15.80
15.95
16.06
16.15
16.20
16.24
16.37
16.45
16.50

5/20/2014 11:26:22 AM
5/20/2014 11:27:26 AM
5/20/2014 11:28:31 AM
5/20/2014 11:29:35 AM

5/20/2014 12:35:11 PM
5/20/2014 12:36:15 PM
5/20/2014 12:37:20 PM
5/20/2014 12:38:24 PM
5/20/2014 12:39:29 PM
5/20/2014 12:40:33 PM
5/20/2014 12:41:38 PM
5/20/2014 12:42:42 PM
5/20/2014 12:43:47 PM
5/20/2014 12:44:51 PM
5/20/2014 12:45:56 PM
5/20/2014 12:47:00 PM
5/20/2014 12:48:05 PM
5/20/2014 12:49:10 PM
5/20/2014 12:50:14 PM
5/20/2014 12:51:19 PM
5/20/2014 12:52:23 PM
5/20/2014 12:53:28 PM
5/20/2014 12:54:32 PM
5/20/2014 12:55:37 PM
5/20/2014 12:56:41 PM
5/20/2014 12:57:46 PM
5/20/2014 12:58:50 PM
5/20/2014 12:59:55 PM
5/20/2014 1:00:59 PM
5/20/2014 1:02:04 PM
5/20/2014 1:03:08 PM
5/20/2014 1:04:13 PM
5/20/2014 1:05:17 PM
5/20/2014 1:06:22 PM
5/20/2014 1:07:26 PM
5/20/2014 1:08:31 PM
5/20/2014 1:09:35 PM
5/20/2014 1:10:40 PM
5/20/2014 1:11:44 PM
5/20/2014 1:12:49 PM
5/20/2014 1:13:54 PM
5/20/2014 1:14:58 PM
5/20/2014 1:16:02 PM
5/20/2014 1:17:07 PM
5/20/2014 1:18:11 PM
5/20/2014 1:19:16 PM
5/20/2014 1:20:20 PM
5/20/2014 1:21:25 PM
5/20/2014 1:22:29 PM
5/20/2014 1:23:34 PM
5/20/2014 1:24:39 PM
5/20/2014 1:25:43 PM
5/20/2014 1:26:48 PM
5/20/2014 1:27:52 PM
5/20/2014 1:28:57 PM
5/20/2014 1:30:01 PM
5/20/2014 1:31:06 PM
5/20/2014 1:32:10 PM
5/20/2014 1:33:15 PM
5/20/2014 1:34:19 PM
5/20/2014 1:35:24 PM
5/20/2014 1:36:28 PM

Stop R-1

Start R-2



5497.74
7910.07

4201.35
4898.37
5099.79
5813.90
7095.64
8255.30
9577.33
9932.55
6803.89
4801.93
4347.83
3980.40
4244.07
4688.41
4886.16
5191.34
5508.72
5802.91
6152.03
6386.41
5556.33
7023.61
7327.57
7421.56
7633.97
7813.41
8075.86
8263.85
8376.15
8621.51
8890.07
4771.42
1310.72
9308.77
9706.72
9751.89
9976.50
10000.91
9999.69
9713.59
9578.60
9576.01
9793.53
9878.05
9645.39
9539.65
9562.73
9607.88
9875.00
9874.48
9602.09
9837.22
9703.77
9760.22
9560.00
9988.70
9410.09
8737.48
7518.00
7767.14

16.56
14.06

18.25
17.85
17.42
16.98
16.52
16.11
15.57
15.97
17.62
17.92
17.91
17.93
17.81
17.63
17.46
17.26
17.10
16.93
16.76
16.59
16.41
16.21
15.99
15.79
15.59
15.44
15.28
15.13
15.03
14.95
14.88
19.35
17.46
14.68
14.62
14.48
14.39
14.38
14.34
14.33
14.33
14.24
14.20
14.26
1431
14.41
14.45
14.54
14.58
14.63
14.71
14.78
14.89
15.04
15.23
15.46
15.77
16.06
16.35
15.84

5/20/2014 1:37:33 PM

5/20/2014 2:20:33 PM
5/20/2014 2:21:38 PM
5/20/2014 2:22:42 PM
5/20/2014 2:23:47 PM
5/20/2014 2:24:52 PM
5/20/2014 2:25:56 PM
5/20/2014 2:27:01 PM
5/20/2014 2:28:05 PM
5/20/2014 2:29:09 PM
5/20/2014 2:30:14 PM
5/20/2014 2:31:18 PM
5/20/2014 2:32:23 PM
5/20/2014 2:33:28 PM
5/20/2014 2:34:32 PM
5/20/2014 2:35:37 PM
5/20/2014 2:36:41 PM
5/20/2014 2:37:46 PM
5/20/2014 2:38:50 PM
5/20/2014 2:39:55 PM
5/20/2014 2:40:59 PM
5/20/2014 2:42:04 PM
5/20/2014 2:43:08 PM
5/20/2014 2:44:13 PM
5/20/2014 2:45:17 PM
5/20/2014 2:46:22 PM
5/20/2014 2:47:26 PM
5/20/2014 2:48:31 PM
5/20/2014 2:49:35 PM
5/20/2014 2:50:40 PM
5/20/2014 2:51:44 PM
5/20/2014 2:52:49 PM
5/20/2014 2:53:53 PM
5/20/2014 2:54:58 PM
5/20/2014 2:56:02 PM
5/20/2014 2:57:07 PM
5/20/2014 2:58:11 PM
5/20/2014 2:59:16 PM
5/20/2014 3:00:21 PM
5/20/2014 3:01:25 PM
5/20/2014 3:02:30 PM
5/20/2014 3:03:34 PM
5/20/2014 3:04:38 PM
5/20/2014 3:05:43 PM
5/20/2014 3:06:47 PM
5/20/2014 3:07:52 PM
5/20/2014 3:08:57 PM
5/20/2014 3:10:01 PM
5/20/2014 3:11:06 PM
5/20/2014 3:12:10 PM
5/20/2014 3:13:15 PM
5/20/2014 3:14:19 PM
5/20/2014 3:15:24 PM
5/20/2014 3:16:28 PM
5/20/2014 3:17:33 PM
5/20/2014 3:18:37 PM
5/20/2014 3:19:42 PM
5/20/2014 3:20:46 PM
5/20/2014 3:21:51 PM
5/20/2014 3:22:55 PM

Avg

Avg

Stop R-2

Start R-3

Stop R-3



Appendix #5

Process Data

Run #1 Run #2 Run #3

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



