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Summary

Two charges, each containing approximately 72 board feet of 1" random width
red alder lumber, were dried from green in a small kiln at Oregon State University.
The kiln dry- and wet-bulb temperatures based on a schedule provided by
Cascade Hardwoods. The maximum temperature was 170°F (76.7°C). The air
velocity was 500 feet per minute (2.5 m/s). The kiln was indirectly heated with
steam. The amount of air entering the kiln was regulated to control humidity.

A JUM VE-7 total hydrocarbon analyzer was used to measure organic emissions
following EPA Method 25A. The results are shown in Table 1.

TABLE 1. Summary of results.

Charge Initial MC Final MC* Time™ NOC
% % hr:min Ib/mbf

1 96.3 8 117:42 0.135°

2 96.4 8 109:13 0.184

A actual times were 120:15 to 7.7% and 112.51 to 7.9%, respectively
B as carbon
€ this value should not be used due to anomalies

1. Description of source

The tested source is a lumber dry kiln. Lumber destined for the mill's kiln was
sampled and tested in a small-scale kiln at Oregon State University.

Mill personnel reported that two samples of wood were taken at Cascade
Hardwoods. One sample was taken May 20 and a second on May 21, 2010.
Each sample was separately wrapped in plastic.

The log source was various lands around SW Washington state with the majority
of the sample coming from Lewis county. The logs were stored in the log yard
for approximately two weeks prior to sawing. The logs were sawn on days that
sampling occurred. The first sample was stored for approximately 15 hours
before shipping. The second sample was saw the next day and both samples
were shipped. :

Enough wood for three charges of lumber was delivered to Oregon State by
Cascade Hardwoods on 5-21-10. The wood was wrapped in plastic at the mill to
prevent predying and loss of organic compounds during transit. The wood
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appeared to be very fresh and still had a white color. Each sample was wrapped
separately.

The first charge of lumber was constructed on 5-21-10 by taking half the wood for
the charge from each sample so the charge measurement would be an average
of the two samples. The remaining wood was re-wrapped and stored in a
refrigerator in case it was needed for a second charge. It went into the
refrigerator on 5-21-10 and was moved to a freezer on 5-24-10. On 5-27-10 the
wood was pulled from the freezer and returned to the refrigerator to thaw.

The second charge was constructed on 5-31-10, again using wood from the two
samples equally. The remaining wood was again wrapped and placed in the
freezer. The remaining wood was not used for this test.

2. Date and time of test

Charge 1 was dried from May 21, 2010 at 13:23 to May 26, 2010 at 13:44.
Charge 2 was dried from May 31, 2010 at 16:36 to June 5, 2010 at 09:03.

Both charges were dried under the supervision of Mike Milota at Oregon State
University. Students were used to monitor the test.

3. Results

See Table 1, page 1, for a summary of the results. Valid results were obtained
only in charge 2 (see section 11). Only the charge 2 results are shown in detail
here. Details for each sampling interval are tabulated and the hydrocarbon
emissions are summarized graphically here. All emission data is presented in
detail in electronic form in Appendix 3.

A summary for each sampling interval is in Table 2. An interval is the period
between analyzer calibrations, about three to 6 hours of data. The interval time
periods shown in the table include the times between sampling and mass
calculations are adjusted to account for these. Sampling occurred for
approximately 95% of the drying time.
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TABLE 2. Summary of results for each sampling interval for charge 2.

Sample | Time [CumulativdCumulativd Average | Dry Flow [THC mass| THC [THC mass| Average [Average Average|
Run Dry Gas | Water | Humidity |Rate @68| asC |dryconc| asC |Wood MC| Air MC |Anal. MC
hrs kg kg kg/kg I/min g ppmv | |bs/mbf % % %
1 4.03 55.70 2.69 0.048 191.2 0.07 1.0 0.002 95.8 7.2 7.2
2 3.50 43.79 3.64 0.083 172.9 0.18 5.0 0.005 92.4 11.8 11.8
3 6.10 33.12 5.60 0.169 751 0.65 18.1 0.020 88.5 21.4 13.9
4 325 19.60 3.32 0.170 83.4 0.26 10.8 0.008 84.0 215 13.9
5 3.75 45.33 7.03 0.155 167.1 0.38 6.9 0.011 79.1 20.0 13.0
6 3.45 39.52 6.05 0.153 158.3 0.30 6.2 0.009 72.8 19.8 12.9
7 3.50 38.15 5.80 0.152 150.7 0.30 6.3 0.009 67.1 19.7 12.7
8 3.85 37.29 5.70 0.153 133.9 0.31 6.7 0.009 61.7 19.8 12.8
9 6.15 74.73 11.12 0.149 168.0 0.53 5.8 0.016 54.0 19.3 12.4
10 3.50 38.15 5.57 0.146 150.7 0.28 6.0 0.009 457 19.0 12.2
11 3.65 32.99 4.82 0.146 124.9 0.28 6.8 0.008 40.8 19.0 12.3
12 3.15 23.84 3.50 0.147 104.6 0.21 71 0.006 36.9 19.1 12.3
13 375 30.53 4.47 0.146 112.5 0.26 6.8 0.008 33.2 19.1 12.2
14 3.80 25.20 3.69 0.146 91.7 0.23 7.6 0.007 29.1 191 12.3
15 6.10 28.27 417 0.147 64.1 0.32 9.1 0.010 254 19.2 12.4
16 3.50 13.34 1.97 0.148 52.7 0.17 10.0 0.005 22.6 19.3 12.5
17 3.80 18.81 2.66 0.142 68.4 0.20 8.7 0.006 20.4 18.6 12.0
18 3.09 11.40 1.59 0.139 511 0.13 9.1 0.004 18.4 18.3 1.9
19 3.30 10.72 1.51 0.141 449 0.13 101 0.004 16.9 18.5 11.9
20 415 11.05 1.55 0.140 36.8 0.15 10.7 0.004 15.5 18.4 11.9
21 6.25 16.79 2.35 0.140 371 0.23 109 0.007 13.7 18.4 11.8
22 3.35 7.10 0.99 0.139 293 0.10 1.7 0.003 121 18.3 11.8
23 3.65 6.29 0.89 0.141 238 0.10 12.8 0.003 11.2 18.5 1.9
24 3.65 4.71 0.66 0.140 17.8 0.07 12.8 0.002 10.5 18.4 11.9
25 2.85 4.83 0.67 0.139 234 0.07 121 0.002 99 18.3 11.9
26 3.90 5.19 0.72 0.138 18.4 0.08 121 0.002 9.2 18.2 11.8
27 6.20 6.35 0.86 0.136 14.2 0.10 13.2 0.003 8.4 18.0 11.6
Sum |109.21] 682.8 93.6 6.1 0.184
Average 0.140 87.7 9.0

Figure 1 shows total hydrocarbon concentration (left scale) and dry gas vent rate
(right scale) versus time. The vent rate is low for the first few hours as the kiln
comes up to temperature and the wet-bulb depression is small. The venting then
increases to a maximum during days two and three. The steps in the
concentration at approximately 12-hour intervals are due to the changes in the
schedule.

The total hydrocarbon concentration is very dependent on the venting early in the
schedule with a high vent rate resulting in a lower hydrocarbon concentration and
vice versa. When the venting increases at approximately 8 hours, the total
hydrocarbon concentration decreases. The steps or saw teeth in the curves
correspond to changes in the kiln conditions (Figure 4).
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FIGURE 1. Hydrocarbon concentration and vent rate versus time.

Figure 2 shows the cumulative hydrocarbon emissions and the rate of emissions
versus time. The cumulative emissions is the emissions up to any point in time in
the schedule. The rate of emissions is how much is coming out per unit time.
The maximum emission rates occur early in the schedule. The rate of emissions
is very low at the end of the schedule. The cumulative emissions versus wood
moisture content is also shown.
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4. Control system and operating conditions

A schematic of the kiln is shown in Figure 3. The kiln box is approximately 4' by
4' by 4'. It is indirectly heated by steam. Four dry-bulb thermocouples and two
wet-bulb thermocouples are located on the entering-air side of the load. The dry-
bulb thermocouples are spaced in a grid. The two wet-bulb thermocouples are
under a single sock at the center of the entering-air side of the load.

Humidity control

A 200 L/min MKS mass flow meter controlled and measured the amount of air
entering the kiln. It was factory calibrated and checked using a bubble meter.
The amount of air entering the kiln is based on the wet-bulb temperature - if it is
above setpoint, the airflow is increased and if it is below setpoint the airflow is
decreased. This is analogous to venting for a commercial kiln. A minimum of 12
L/min entered the kiln at all times, more than removed by the analyzer (1.6 L/min).
Putting air into the kiln at a rate of 100 L/min causes the pressure in the kiln to be
60 to 130 Pa above ambient, depending on location in the kiln (high-pressure or
low-pressure side). Thus, any fugitive leakage should be out of the kiln. Two
additional flow meters can be manually set to provide additional airflow. One
was used for a few hours during charge 2. The impinger train in Figure 3 was not
used in this work.

Temperature control

Temperature in the kiln is controlled by indirect steam heating. When the
average of the four dry-bulb thermocouples is below setpoint, the steam pressure
in the coil is increased. When it is above setpoint, steam flow to the coil is
reduced. The dry- and wet-bulb temperatures used in charge 2 are shown in
Figure 4.
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5. Production-related parameters

Kiln operation

The sequence of dry- and wet-bulb temperatures (drying schedule) provided by
the mill is shown in Figure 5. The actual operating conditions during the charge 2
measurement period were shown in Figure 3 and agree closely thith those
provided by the mill. The wet-bulb sensor leaked during the first part of the first
charge. While the temperatures were somewhat followed, the vent rate was very
high to remove the excess water during charge 1.
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Wood quantity

The wood quantity was determined by measuring the width and length of each
board in the kiln. The nominal board footage was then calculated as

Board feet = ((length /12) x (width/12) x thickness)

where all dimensions are in inches and the thickness is a nominal one inch for
the lumber in this study.

This quantity was used to express the emissions from the drying cycle on a
production basis of Ib/mbf (pounds per thousand board feet).
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6. Test methods

Charge Sequence

- The lumber was unwrapped and 2" were trimmed from each end of each board to
give 44" samples. These were then weighed, placed in the kiln and dried. At the
end of drying the wood was weighed, oven dried, and reweighed so initial and
final moisture contents could be determined by ASTM D4442 (oven-dry method).

Sampling Methodologies

Sampling for total hydrocarbon is done directly from the kiln as shown in Figure 3.
The concentration obtained from the hydrocarbon analyzer and the amount of air
entering the kiln allow the total hydrocarbon emissions to be calculated.

Figures 6 and 7 show the hydrocarbon sampling system. Unlike stack testing, all
necessary equipment is permanently mounted on the kiln and flows are
controlled with valves. The sample is withdrawn from the kiln under the
assumption that the gas in the kiln is well-mixed and that the composition in the
kiln near the exhaust is the same as the composition of the exhaust. The THC
sample was drawn from the kiln directly into a heated dilution/filter box mounted
on the side of the kiln. The box was heated to 125°C. Heated dilution gas can
be added to the hydrocarbon sample gas to lower the gas moisture content to the
detector. Dilution air was used when the gas moisture content in the kiln was
greater than 15% so that the air moisture content to the detector remained less
than 15%. The sample line from the box to the analyzer was heated to 135°C.
The 3-way valve at the back of the analyzer was heated to 145°C.

The fuel gas was hydrogen. The span gas was EPA Protocol 601 ppm propane
in air, the mid-gas was certified 299 ppm propane. The mid gas was not named
because the analyzer was within tolerance without naming. The zero gas was
0.1 ppm air. Detailed sampling procedures are in Appendix 1.
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FIGURE 6. Schematic of heated filter box with air dilution system, heated sample
line, and analyzer. Sample enters heated box from back of drawing (box is
attached to kiln).

FIGURE 7. Photo of VOC sampling system showing heated sample box (with
white insulation), valves and flow meter for calibration gases (upper left), on/off
valve for calibration gas (3 at upper center right), heated sample line to analyzer
(green tube, middle left), valve for sample (2 at center left), toggle valve to
vacuum pump (near calibration gas valves), and vent/flowmeter valve (4 at upper
right).
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7. Analytical procedures

Leak checks of the VOC sampling train were conducted before and after the
charge was dried. A valve was closed at the probe tip and a 3-way valve was
closed at the back of the analyzer. All components from just behind the probe tip
to the valve at the back of the analyzer were placed under a 18-20 inHg vacuum.
Less than one inHg pressure change during two minutes is acceptable and this
was met.

Total flow and sample flow to the analyzer were checked using an NIST-
traceable flow meter. Total flow is measured with the dilution gas off. Sample
flow is measured with dilution gas on. This was done at the beginning and end of
each sampling interval. The meter was attached to the system near the probe tip
within the heated box. The valves were repositioned so that the sample came
from the flow meter (attached to the alternate intake in Figure 6) rather than the
kiln. Readings of flow were made with the dilution gas both off and on. The flow
readings were verified by observing the analyzer reading for span gas with the
dilution gas off and on. The dilution ratio calculated based on the analyzer
readings was always within 5% of that determined by the flow meter and usually
within 1%.

Calibration of the zero and span of the detector was done at the beginning of
each run (about every three to six hours). The calibration gas was introduced by
setting the valves so the calibration gas entered the system near the probe tip at
ambient pressure. The calibration was checked at the end of each run with no
adjustments made to the zero or span during the run. A span drift less than 3%
of the span value was acceptable. A zero drift of less than 3% of the span value
was acceptable. A total calibration drift less than 5% was acceptable for a
sampling run . These were met with the one exception noted in section 11.

8. Field data sheets and sample calculations
Field data sheets

Samples of field data sheets are shown in Figures 8 to 10. All field data sheets
are in Appendix 2 of the electronic version of this report.
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FIGURE 10. Sample of field data sheet for flow measurement.
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Calculations

The “FlowCalc” worksheet in the Excel file “Kiln, Cascade #.XLS" in Appendix 3
shows the calculations for each 3-minute interval during the charges. Column A
is a reading number. Columns B and C are the clock and charge times,
respectively. Columns D and E are the average dry- and wet-bulb temperatures.

Humidity

Column F is the vapor pressure (Pyp, Pa) of water at the wet-bulb temperature.
The absolute humidity (AbHum, kgQwaterkdair') is shown in column G and the
molal humidity (Molyaerrmolai ') in column H. These are calculated based on the
dry-bulb temperature (T4, °C) and wet-bulb temperature (T, °C),

P.. =P * 1 0(16.373 - 2818.6/(Td+273.16) - 1.6908*LOG10(Td +273.16) - 0.0057546*(Td +273.16) +
vp — I ambient
0.0000040073*(Td +273.16)"2)

AbHum = (MW.ir/ MWyater) * (1 / (Pkin/Pup-1)) - ((Ta-Tw) * Rpsy) / A
MolHum = AbHum * MWyater / MW

where MW are molecular weights (kg-kgmol™), Rpsy is the psychrometric ratio
(0.95 kJ-kg™-K™"), and A is the latent heat (kJ-kg™).

Flows

The volumetric dry gas flow rate (DryGasV, L'min™) in column | is the flowmeter
reading adjusted for the meter calibrations and the molar humidity of the entering
gas. This is in standard (at 0°C) liters per minute. In column J this has been
converted to a mass flow rate (DryGasM, kg-min™) and in column K is the same
information is expressed as a molal flow rate (DryGas, kgmol'min™). These
values are for the dry gas vented from the kiln.

DryGasV = (FlowMeter1 + FlowMeter2 + FlowMeter3) * (1/(1+MolHumy))
DryGasM = ( DryGasV L-min™") * 1/(22.4 m*kgmol™) * MWy, / (1000 L-m™)

DryGas (kgmol/min) = DryGasM / MW,
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The water removal rate (WaterVented, g'min™') (column L) is calculated from the
humidity (column G) and the gas flow (column J). The total water (column M) is
an integration of column L over time.

WaterVented = (MolHum - AbHumy, * MWyate/ MWoir) * (DryGasM * 1000 g/kg)

Moisture content

The moisture content of the wood at each time interval in the event (column N)
was determined by reducing the moisture content of the wood from the previous
value by accounting for the amount of water leaving the kiln during the interval.

MC = MCprevious — 100 * (WaterVented / (1000 g/kg) / ODWoodWt)

This amount is then adjusted by adjusting the wet-bulb temperature to make the
ending moisture content match that measure by ASTM D4222.

Hydrocarbon

The original total hydrocarbon analyzer reading is shown in column O. In column
P this has been corrected to compensate for the range setting switch on the
analyzer. Also in column P, the THA data between sampling runs (rows labeled
“test” in column X) has been adjusted to the average of the data during the 12-
minute period before and the 12-minute period after the analyzer testing and
calibration time.

The dilution THA (column Q) is the corrected THA reading divided by the dilution
ratio (from column Y). In column R we have the opportunity to compensate for
the effect of moisture on the JUM detector. Column R equals column Q because
dilution was used and no compensation was made. Finally in column S, the
hydrocarbon concentration is converted to a dry gas basis concentration using
the molar humidity (column H).

THCopry, ppm= THC * (1 + MolHum)

In column T, the hydrocarbon flow rate (THCvented, 9camon'min™') is calculated in a
manner analogous to the water flow rate using the dry gas flow rate and the
hydrocarbon concentration.

THCvented = DryGas * (THCory / 10°) * MWeiopane * (1000 gkg™) *
(0.81818 gc-Gpropane ')

Column U is the integral of column T over time, the cumulative hydrocarbon
release up to that point in the schedule. Column V is the cumulative unit
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emissions, that is, column U divided by the oven-dry weight of the wood in the
kiln.

Column X indicates the hydrocarbon sampling run and column Y is the dilution
ratio during that run.

The remaining columns are used not used in the hydrocarbon calculations. They
are for graphing shown on other worksheets in the workbook.

At the end of the FlowCalc spreadsheet are summaries by run of the flow data for
the total hydrocarbon run intervals (interval summary button will reposition
spreadsheet).

Moisture content and board weight data are on the “Define” worksheet and the
original data are in the files named “Cascade #. Weights.XLS."

9. Chain of custody information

Wood was collected by mill personnel and delivered to Oregon State by Jason
Thompson of Cascade Hardwoods. Wood was retained by Oregon State after
delivery as documented in section 1.
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10. Calibration documentation

..................

SEN

CALIBRATION CERTIFICATE
CELL S/N: 0905001-8 DATE: 05 - 05 - 2009

This is to certify that the above referenced Gilibrator Flow Cell
was calibrated using film flowmeter MCS-102, which has been
calibrated by instruments directly traceable to the National Institute
of Standards and Technology. NIST Report 8361604.

Results:

REFERENCE SIN RELATIVE PERCENT
MCS-102 0805001-S DIFF. DIFF.
cc/min cc/min cc/min

2002 1997 -5
2004 1997
2002 1997
2004 1997
2002 1997
2002 1994
2002 1996
2001 1996
2001 1997
2002 1996

MAX
MEAN 2002.2

CALIBRATED BY 5&'&{{%@, . Parze DATE: 05 - 05 - 2009
CODE 000
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Airgas

Rargas Specisity Casses
17225, Wiatorr B M

CERTIFICATE OF ANALYSIS s

1IN

Grade of Product: EPA Protocol  wmm=

I BTS20

Part Number: EQ2AI95E15A1472 Referenee Number:  54-124099837-2
Cyfinder Number:  XC0034968 Cylinder Volume: 146 Cu.FL
Laboratory: ASG - Chicago - IL Cylincer Pressurs: 2015 PSIG
Anzlysis Date: Jun 25, 2007 Valve Outfet: 590
Expiration Date: Jun 26, 2010
—— o e—
Cenification perfomedin scscnting wih EPA Traceal 1y Prowed (Sept 1977 uting the assay it Andyicol £y does nok roire for
mwlm«amm‘c‘,{mu hoe & fott amafytical mnwuﬂmmgwha wonhdenoe e 0T 956 l'hhxh nuslmfuumm-ﬁm lrhd!qw-
efihy #6n mirture. Nl car wa s D% onless

Do Mot Uze n.‘scymnrm'gg et Meg:llural

CALIBRATION STANDARDS :
Type LotiD Cylinder No Concentration Expiration Date
NTRM 51819 EGO1MSEIALE 283 6PPM PROFPANE! . J'J L2 2002
ANALYTICAL EQUIPMENT
InztrumentMake/Model Analytical Principle Last Multipoint Calibration
T RN 350 FID : A 11, 2007

Triad Data Available Upon Request
Notes:

/i_/." e { A A
CA Approval /
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11. Anomalies

Charge 1 data should not be used. A leak occurred from the wet-bulb in charge
1. This was corrected after about 48 hours. Also, the air pressure to the flow
meter (to control venting) was not turned up high enough during the first 48 hours.
These two problems resulted in the running of a second charge.

The wrong schedule was loaded and the kiln was momentarily at too high a
temperature at the start of charge 2. This can be observed in Figure 4. On the
first sampling interval in charge 2, the hydrocarbon analyzer span drifted more
than 3% and the total calibration drift was 6.5%. The data was used without
adjustment because this was during the warmup period of the kiln when
emissions are low. This anomaly was attributed to too short a warmup period for
the analyzer and did not occur subsequently.

12. Statement of validity

The statements in this report accurately represent the testing that occurred.

Ml f 1

Michael R. Milota

Oregon Wood Innovation Center

Department of Wood Science and Engineering
136 Richardson Hall

Oregon State University

Corvallis, OR 97331-5751

(541) 737-4210 V
(541) 737-3385 F
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Appendix 1. Detailed sampling procedures

Kiln
INSTRUCTIONS FOR CHECKS OF EMISSIONS KILN

Purpose: Ensure kiln is operating correctly
Clock time: Record from computer

Run time: Record from computer. Check the box if the computer screen being
refreshed and time is advancing.

Box temperature: Read from metal electrical box under desk, left controller. The
top and bottom numbers should be similar on the box should be similar, about

126°C.

Valve temperature: Read from metal electrical box under desk, right controller.
The top and bottom numbers should be similar on the box should be similar,
about 145°C.

Dry-bulb temperature: Read from computer screen. Compare to graph to be
sure it's correct. If it's not within a degree or two of the chart, check again in a
few minutes. During startup (the first 3 or so hours), it may not be able to track.
If it's too high, the heat valve should be closed, too low and the heat valve should
be open. If it does not appear to be working correctly, call Mike.

Wet-bulb temperature: Read from computer screen. Compare to graph to be
sure it's correct.

If it is too low, it means that the kiln atmosphere is too dry. Check the flow
meters. If Flow1 is about 10 L/min (its lower limit), make sure that Flow2 and
Flow3 are turned off

If it's too high, then either the kiln atmosphere is too humid or the sock is not
being wetted. If Flow 1 is near 200 L/min (its upper limit) add venting by opening
Flow2 and/or Flow 3. The maximum for Flow2 is 50 L/min, if it reads over this
value for several readings, reduce it to about 45 L/min. Don’t change Flow3
often, rather set it and leave it for several hours if possible. Keep the Flow 3
reading constant by small adjustments. As Flow1 decreases or Flow2 turned
down, there is more pressure behind Flow3 and the flow increased. Check for
water in the wet-bulb reservoir (push the float down and make sure it's getting

water).
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Check both Wet-bulb1 and Wet-bulb2 and make sure they are reading about the
same. If they differ by more than 2°C, call Mike

If both wet-bulbs are reading the same as the dry-bulb, check the wet-bulb water.
If these procedures do not correct the wet-bulb temperature within 30 minutes,
call Mike or Mark.

Line temperature: Read from gray box on wall above analyzer. It should read
about 275°F.

Chiller temperature: Read the chiller temperature. It should be about -1°C.

Flow 1: Read from computer. The value of Flow1 changes depending on the
wet-bulb. If Flow 1 is 10 L/min and the wet-bulb is too low, there's probably
nothing we can do. If it's 200 L/min and the wet-bulb is too high, Flow2 and/or
Flow3 can be opened. Flow2 and Flow3 should be adjusted so that Flow1 stays
below 175 to 200 L/min.

Flow 2: Read from computer. The value of Flow2 is set by you. It will vary a
little - as flow 1 goes down, flow 2 will go up. Do not set it to < 40 L/min if you
think Flow1 is going to decrease or it will go off scale and not be read by the
computer

Flow 3: Read from meter. The value of Flow3 is set by you. It will vary a little -
as flow 1 goes down, flow 2 will go up. Be sure to clearly record this value and

when you change it

Dilution flow: Read dilution flow meter. It should read the same setting as the
red flag. Do not adjust. If significantly different, investigate.

F/M Flow: Read from rotometer. This should be about 400 to 500 cc/min.

Line vacuum: Read from the vacuum gauge. This should be about 20"Hg.

Analyzer

INSTRUCTIONS FOR FIELD DATA SHEET FOR TOTAL HYDROCARBON
ANALYZER

PRE-SAMPLE PROCEDURE
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BACKGROUND INFORMATION

Get the dry- and wet-bulb temperatures from the kiln schedule or off the
computer. Use the highest expected values for the run.

Read absolute humidity off the psychrometric chart or table.
Calculate or read from tables -

Percent moisture =100 /[ 1+ 1 /1.61*AbHum ]

Target Dilution Ratio (TDR) = 15 / Percent Moisture

Event = the name of the drying cycle.

Run = the number of the 3-hour interval.

Operator, that's you.

Date and time are now, as you start the data collection process.

AMBIENT DATA

Read the laboratory temperature from the thermometer.

ANALYZER CALIBRATION (BEFORE SIDE OF SHEET)

Set valves so that 1, 2 = OFF; 3=0ON; 4=VENT. This allows gas to flow out of the
vents from the calibration tanks and shuts off all other sources. Only calibration
gas should go through the detector.

Open the zero gas tank valve

set analyzer to range 3

zero valve on, others off

set flow to 3 L/min using regulator on tank

wait for a stable reading (about 30 to 60 seconds)
use the zero dial (pot) on THA to get a zero reading
read the analyzer

read computer

note pot setting

close valve on zero gas tank

Open span gas tank valve

span valve on, others off

set flow to 3 L/min using regulator on tank

wait for a stable reading (about 30 to 60 seconds)

use the span dial (pot) on THA to get a reading of 601ppm
read the analyzer and record, record 6.01 as 601

read computer (should read about 601)
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record pot setting
leave span tank valve open

Open mid gas tank valve

mid valve right on, others off

set flow to 3 L/min using regulator on tank

wait for a stable reading (about 30 to 60 seconds)

read analyzer (do not adjust pot settings), record, for example 299
read computer (should about 299)

check for within tolerance

turn off mid gas tank valve

SET DILUTION FLOW BEFORE RUN (BEFORE SIDE OF SHEET)

Set valves so that 1, 2, 3 = OFF; 4=meter. This allows gas to flow only from the
meter to the detector.

Use the Gilibrator to take 4 readings of the total flow rate (TFR). This is the total
flow drawn by the analyzer and should be about 1.6 L/min

Make sure the average does not include any “bad” readings

Record the average in L/min; For 1660 record 1.660

Write the Run # and “Pre-TFR” on the Gilibrator printout.

Calculate the next two values -

Target dilution flow rate (TDFR) is the TFR x (1 - DR)
Target sample flow rate (TSFR) is the TFR x DR
Check that the sum of these is the Total Flow Rate

Set dilution flow

Set red pointer to desired dilution flow

Slowly open lower valve on dilution flow meter (1=0ON)

Use upper valve on dilution flow meter to adjust flow

Do not adjust this meter after this point

Read the meter that you just set and record the value in SCFH
Calculate and record L/min

Use the Gilibrator to take 4 readings of the sample flow rate (SFR). This is the
flow through the analyzer after dilution is set. It will vary, depending on the
dilution setting.

Make sure the average does not include any “bad” readings

Record the average, L/min = cc/min / 1000

Write “Pre-SFR” on the Gilibrator printout.

CHECK DILUTION FLOW BEFORE RUN (BEFORE SIDE OF SHEET)
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Set valves so that 1, 3 = ON; 2=0FF; 4=VENT. This allows gas to flow out of the
vent from the calibration tank and shuts off all other sources. Calibration gas and
dilution air will go through the detector.

Open span gas tank valve

span panel valve right (on), others down (off)

set flow to 3 L/min using regulator on tank

set analyzer to range 3

wait for a stable reading (about 30 to 60 seconds) record
turn off all calibration gas tank valves

all calibration gas panel valves off

all tank valves off

Calculate the dilution ratio based on gas flow by dividing the Sample Flow Rate
by the Total Flow Rate. DR = Absolute value of [ 100*(DR Span - DR Flow)/DR
Flow ]

Calculate the dilution ratio based on span gas by dividing the diluted span by the
undiluted span.

If the Dilution ratios do not agree within 5% - DO NOT PROCEED****. Use
to calculate the % difference.

**+* check calculations, check that values for ppm and flows make sense,
remeasure everything. If it still does not agree, call Mike (541)752-0648

START RUN (BOTTOM OF BEFORE SIDE OF SHEET)

Set valve so that 1, 2, 5 = on; 3, 4=off; all calibration tank valves off

Record the start time. Use the computer clock or stopwatch time.

Make sure analyzer is on appropriate range, usually range 3, to keep THC
reading on computer between 60 and 600.

Monitor system, as needed. Record system condition at least hourly.

End time should be no more than 3-6 hours from start time.

POST-SAMPLE PROCEDURE

AT END OF RUN (AFTER SIDE OF SHEET)
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Record your name as the operator.

Event = the drying cycle. Run = number of the 3-hour interval.

Operator, that's you. Date and time are now, as you start the data collection
process.

AMBIENT DATA (AFTER SIDE OF SHEET)
Read the laboratory temperature from the thermometer.

Fill out appropriate information on Pre-sample side of data sheet for next run.
This will save time in between runs.

END TIME (AFTER SIDE OF SHEET)

Record computer time.
DO NOT adjust dilution gas or analyzer pots until the instructions tell you to.

CHECK DILUTION FLOW AFTER RUN (AFTER SIDE OF SHEET)

Measure diluted span gas: Set valves so that 1, 3 = on; 2=off; 4=vent. This
allows gas to flow out of the vent from the calibration tank and shuts off all other
sources. Calibration gas and dilution air will go through the detector.

Open span gas tank valve

Span panel valve ON, others OFF

set flow to 3 L/min using regulator on tank

set analyzer to range 3

wait for a stable reading (about 30 -60 seconds)
record

close panel span valve

leave span tank valve open

Sample flow rate: Set valves so that 1=on; 2, 3 = off, 4=meter. This allows gas
to flow only from the meter and the dilution to the detector.

Use the Gilibrator to take 4 readings of the sample flow rate (SFR). This is the
flow through the analyzer with dilution on.

Make sure the average does not include any “bad” readings

Record the average in L/min

Write Run # and “Post-SFR” on the Gilibrator printout.
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Read dilution flow meter
To calculate the L/min, divide scth by 2.12
Turn off dilution flow meter using valve 1 (lower dilution valve)

Total flow rate. Set valves so that 1, 2, 3 = off, 4=meter. This allows gas to flow
only from the meter to the detector.

Use the Gilibrator to take 4 readings of the total flow rate (TFR). This is the
total flow drawn by the analyzer and should be about 1.6 L/min

Make sure the average does not include any “bad” readings

Record the average

Write Run # and “Post-TFR” on the Gilibrator printout.

Calculate the dilution ratio based on gas flow by dividing the Sample Flow Rate
by the Total Flow Rate.

CHECK CALIBRATION OF ANALYZER (AFTER SIDE OF SHEET)

Set valves so that 1, 2 = off; 3=on; 4=vent. This allows gas to flow out of the
vents from the calibration tanks and shuts off all other sources. Only calibration
gas should go through the detector.

Span gas tank valve should be open

span panel valve ON, others down OFF

set flow to 3 L/min using regulator on tank

set analyzer to range 3

wait for a stable reading (about 30 -60 seconds)

read analyzer (do not adjust pot settings), record, for example, 6.05 as 605
read computer (should read about the same)

note pot setting

check for within tolerance - between 582 and 619

Open mid gas tank valve

mid panel valve = ON, others OFF

set flow to 3 L/min using regulator on tank

set analyzer to range 3

wait for a stable reading (about 30 -60 seconds) ;
read analyzer (do not adjust pot settings), record, for example, 2.97 as 297
read computer (should read same as analyzer)

check for within tolerance

Open the zero gas tank valve

zero panel valve = ON, others OFF
set flow to 3 L/min using regulator on tank
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wait for a stable reading (about 30 -60 seconds)

read analyzer (do not adjust pot settings)

read computer

note pot setting

Calculate the dilution ratio based on gas concentration by dividing the Diluted
span by the Span

Calculate % difference in the two dilution ratios as 100 * {Absolute Value
(DRSpan-DRFlow)} / DRFlow

Record the time now as the end time for check.

Start Pre-Sample procedure for next run.
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Appendix 2. Field data sheets

(only field data sheets for charge 2 are included in hard copy)

Cascade Hardwoods 30 June, 2010



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln charge): Cascade Hardwoods 2

I

Run (sample):

Operator:

Moy

Date:

Mﬂ\r 3‘ QU} 0

AMBIENT DATA

v

Time now: _ 303 pM

Dry-bulb temperature:
Wet-bulb temperature: < \30F

Target Dilution Ratio (TDR): __|

Laboratory temperature: 95 G

ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=on; 4=vent ]
Analyzer, ppm Computer Within range Pot settings
zero O o — does not apply UKo
span GO e — does not apply 390
mid 299 (29 — 291 to 309 none
SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): l ! QOOI L/min [ Valves 1, 2, 3 = off; 4=meter ]
Target
dilution flow rate (TDFR) L/min [TFRx(1-DR)]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: O sem [ scfh = L/min * 2.12 ]
Sample flow rate (SFR): 609 Umin  [1=on; 2,3 =off 4=meter]
CHECK DILUTION FLOW BEFORE RUN 1, 3=on; 2=0ff, 4=vent |
Difference, %
Analyzer | | Spgzu?ﬁnspan | [ SEF? / E!'IGIEVR ] DR =D ol 8 e
Spanpiuted g - — -
START TIME: (:t: 20 @ [1,2,6=0n; 3,4 = off; tank valves off]

ANALYZER RANGE: ‘

[ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

Operator: M\] AL Event (kiln charge): _Cascade Hardwoods 2
Time now: ?:35{5 Run (sample): |
AMBIENT DATA

Laboratory temperature: 4'{ °C
END TIME: ?32’753

CHECK DILUTION FLOW A_FTER RUN

[ 1, 3=on; 2=0ff; 4=vent

_ Analyzer Computer
Spanpiiteg '
Sample flow rate (SFR) : 1,630 L/min [1=0n, 2,3 = off, 4=meter]

[ L/min = scfh*0.472 ]
[ 1,2, 3 = off, 4=meter ]

Read dilution meter: () scfh  \ L/min

Total flow rate &TFR): 5 L/min
(attach print out with all four sets of data

Dilution ratio (DReow): l [SFR/TFR]
CHECK OF ANALYZER CALIBRATION - [ 1, 2=0ff; 3=on, 4=vent
' Analyzer Computer Within range Pot settings
span | 542 50| 582 to 619 49y
mid 0 30 2 290 to 309 none
[

zZero @ ) -18 to +18 39

Dilution ratio (DRspan): [ Spanpiytes / Span ]

Dilution ratio difference:

End time

for check:

~.

%:31

[ 100*(Abs(DR span - DR Fiow))/DR Fiow ]

Comments:

Vac  checke 1957 o.l/”ﬂ/wl o QMW

_ipem_am'_e#&nﬁé > s
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FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln charge): Cascade Hardwoods 2 Time now: %25
Run (sample): 2 Dry-bulb temperature: 590
Operator: M) 517 Wet-bulb temperature: L
Date: 5 =3 g Target Dilution Ratio (TDR): '
AMBIENT DATA
Laboratory temperature:__ 24 °C
ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=on; 4=vent ]
Analyzer, ppm Computer Within range Pot settings
zero O © D does not apply 45D
span (O o ,QO} does not apply Lﬁ;}ﬁ
mid 299 @) 200 291 to 309 none
SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): l. 4 3 3 L/min [ Valves 1, 2, 3 = off, 4=meter ]
Target
dilution flow rate (TDFR) L/min [TFRx(1-DR)]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: [ scth [ scfh = L/min * 2.12 ]
Sample flow rate (SFR): ),0 QL L/min  [1=on; 2,3 =off, 4=meter]
CHECK DILUTION FLOW BEFORE RUN 1, 3=on; 2=0ff; 4=vent ]
Difference, %
Analyzer [Spela)r!i;;u?e‘;}ﬂ‘span 1| [SERR /Fll'aﬁvR] 1007 s = DR /DR i
Spanpites 3% O / Ep“ﬁ Or 65 3 O(é
START TIME:_ 337/ [1,2,5=0n; 3,4 = off; tank valves off ]

ANALYZER RANGE: l

[ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

M ]_m‘o?
[2.00

Operator:

Time now:

AMBIENT DATA

Event (kiln charge): _Cascade Hardwoods 2

Run (sample): ;2

Laboratory temperature: 23 °C

exorive:_ /20 02 A

[ 1, 3=on; 2=0ff; 4=vent

CHECK DILUTION FLOW AFTER RUN

Analyzer

Computer

Spanpiited

337

262

Sample flow rate (SFR) :

Total flow rate gTFR):

| H!QZ L/min [1=

Read dilution meter: LQ scfh

(attach print out with all four sets of data

Dilution ratio (DRfiow):

CHECK OF ANALYZER CALIBRATION

L/min

|4 GO L/min
0.65]

-

on, 2,3 = off, 4=meter]
[ Umin = scfh*0.472 ]
[1,2, 3 = off, 4=meter ]

[SFR/TFR]

[ 1, 2=0ff, 3=0n, 4=vent

, Analyzer Computer Within range Pot settings
span o2 5 582 to 619 L2328
mid YL 9, 290 to 309 none
zero 2 0 18 o0 +18 g0
Dilution ratio (DRspan): ( 2: 652‘ [ Spanpiues / Span ]

Dilution ratio difference:

End time for check:

Comments:

(.15 % [100*(Abs(DR spen - DR rou))/DR fiow ]

!2({25,4-
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FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln charge): Cascade Hardwoods 2
Run (sample): 3
Operator: M, 117

Time now: | 2" 0d
Dry-bulb temperature: é_%

Wet-bulb temperature: 2 9

Date: __Juene |, 0010 Target Dilution Ratio (TDR): __ ()62

AMBIENT DATA

Laboratory temperature: ;2 5 °C

ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=on; 4=vent ]
Analyzer, ppm Computer Within range Pot settings

zero O (0) ) does not apply 75
span Lol e G0) does not apply 4 3L
mid <Y/ 200 291 to 309 none

SET DILUTION FLOW BEFORE RUN

Total flow rate (TFR):

Y2 Umin  [Valves 1, 2, 3 = off, 4=meter |

Target
dilution flow rate (TDFR) L/min [TFRx (1-DR)]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: LA scfh [ scfh = L/min *2.12 ]
Sample flow rate (SFR): i 73 U/min  [1=o0n; 2,3 =off; 4=meter]
CHECK DILUTION FLOW BEFORE RUN 1, 3=on; 2=off; 4=vent ]
Difference, %
Analyzer | [ Spg};jﬁ'épan 1| SERR /TFR ] SRS =S e SOl
Spanpiited 39 D 0.650) 0, (53 O, 45
sTARTTIME: OO~ Jue]  [1,2,6=0n; 3,4= off; tank valves off |

ANALYZER RANGE: 2

O3

[ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

Operator: M . , anj Event (kiln charge): _Cascade Hardwoods 2
Time now: GO A deel Run (sample): >
AMBIENT DATA

Laboratory temperature: S o

ENDTIME: G'DS A

CHECK DILUTIONVLFL_C.)W AFTER RUN [ 1, 3=on; 2=0ff; 4=vent
N T Analyzer Computer

Spanoied 395 292
Sample flow rate (SFR) : I,OS% L/min [1=0on, 2, 3 = off, 4=meter]
Read dilution meter: |, scfh L/min [ L/min = scfh*0.472 ]
Total flow rate (TFR): 1634 Limin [1,2, 3= off; 4=meter ]
(attach print out with all four sets of da _

Dilution ratio (DRfiow): o7 [SFR/TFR]
CHECK OF ANALYZER CALIBRATION - [ 1, 2=off; 3=on, 4=vent ]
, Analyzer . Computer Within range Pot settings

span 6 O K 582 to 619 Y3

mid 30| 20[) 290 to 309 none

zero -18 to +18 $4o9
Dilution ratio (DRspan): ( 2 65 l [ Spanpiutes / Span ]
Dilution ratio difference: O‘ Q % [ 100*(Abs(DR span - DR Fiow))/DR Fiow |

End time for check: G Of!
Comments: |
\L@ﬂ%f%—ﬁvﬁw\wfﬂ [2¢[3AM




28/

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln charge): Cascade Hardwoods 2 Timenow:  L.O2A

Run (sample): LL Dry-bulb temperature: 4 £
Operator: yid I‘J oT4 Wet-bulb temperature: _ £2

Date: o ), 2000 Target Dilution Ratio (TDR): _ 0,45

AMBIENT DATA
Laboratory temperature;_ 23 °C

ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=on; 4=vent |
Analyzer, ppm Computer Within range Pot settings
zero D) o) ) does not apply g L5
span | o] o Lo) does not apply 3373
mid 299 (ee9) 236? 291 to 309 ‘ none

SET DILUTION FLOW BEFORE RUN

Total flow rate (TFR): L éﬁfa L/min [ Valves 1, 2, 3 = off; 4=meter ]
Target
dilution flow rate (TDFR) L/min [TFRx(1-DR)]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: . scfh [ scfh = L/min * 2.12 ]
Sample flow rate (SFR): /; 06 8 L/min  [1=o0n; 2,3 =off, 4=meter]
CHECK DILUTION FLOW BEFORE RUN 1, 3=on; 2=0ff; 4=vent ]
Difference, %
DR span DR fiow 100*(DR span - DR Fiow)/DR Fiow
Analyzer | [Spanpjued/Span ] [SFR/TFR]
Spanowes | 390 | 0,65l 0.L5] O

START TIME: é ‘ l 5 [1,2,6=0n; 3,4 = off; tank valves off ]

ANALYZER RANGE: | [ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

Operator: M ( I o749 Event (kiln charge): _Cascade Hardwoods 2
Time now: 0] 320 Run (sample): L1L
AMBIENT DATA

Laboratory temperature: 23 °C

END TiME: __T'3)
CHECK DILUTION FLOW AFTER RUN [ 1, 3=on; 2=off; 4=vent
o AT B T g * Analyzer Computer

Spanpiiteg 3@ - 3?5
Sample flow rate (SFR) : 0SS  Umin [1=on, 2, 3 = off, 4=meter]
Read dilution meter: _]_CL scfh L/min [ L/min = scfh*0.472 |

Total flow rate
(attach print out with all four sets

FR):

Dilution ratio (DRriow):

CRS i
tﬁélt'_a)% L/min

0649

[1,2, 3 =off, 4=meter]

[SFR/TFR]

CHECK OF ANALYZER CALIBRATION a [ 1, 2=off, 3=on, 4=vent ]
Analyzer Computer Within range Pot settings
span LD L Coc 582 to 619 233
md | & 303 302 290 to 309 none
zero /) O -18 to +18 475
Dilution ratio (DRspan): O.L53 [ Spanoiues / Span |
Dilution ratio difference: On 6 % [ 100*(Abs(DR span - DR Fiow))/DR Fiow ]
End time for check: . 95

Comments:




= -

3H

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln charge): Cascade Hardwoods 2 Time now: - 20

Run (sample): Dry-bulb temperature: £
Operator: M lora Wet-bulb temperature: _ (2

Date: L-1-10 Target Dilution Ratio (TDR): (. bS
AMBIENT DATA

Laboratory temperature: A <

ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=on; 4=vent |
Analyzer, ppm Computer Within range Pot settings
zero B © O does not apply Ty
span éﬂ [ o éﬂ] does not apply 228
mid 299 w9 299 291 to 309 none

/
SET DILUTION FLOW BEFORE RUN

Total flow rate (TFR):

Target
dilution flow rate (TDFR)

sample flow rate (TSFR)

Set and read dilution meter:

L % scfh
Sample flow rate (SFR): !D ) L/min

CHECK DILUTION FLOW BEFORE RUN

[ cé Zé L/min [ Valves 1, 2, 3 = off; 4=meter ]

L/min [TFRx(1-DR)]
[TFRxDR]
[ scth = L/imin *2.12 ]

[1=o0n; 2,3 =off; 4=meter]

1, 3=on; 2=0ff; 4=vent |

L/min

Difference, %
DR span DR Fiow 100*(DR span - DR Fiow)/DR fiow
Analyzer [ Spanpjuea/Span ] [SFR/TFR]
Spanowes | 51/ | (05| 0.656 0.75
START TIME: ! : 9\ 2 [1,2,56=0n; 3,4 = off; tank valves off ]

ANALYZER RANGE: l

[ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

Operator: R%x}p Event (kiln charge): _Cascade Hardwoods 2
Time now: __ 1259 Run (sample): 5
AMBIENT DATA

Laboratory temperature: Dxb\ a

\5:00

END TIME:

[1,

3=on; 2=off; 4=vent

CHECK DILUTION FLOW AFTER RUN

_ . Analyzer Computer
Spanmmg 3 qé g q S

Sample flow rate (SFR) : L.OS5 Umin  [1=on, 2, 3=off, 4=meter]
Read dilution meter: \.9\ scfh L/min [ /min = scfh*0.472 ]
Total flow rate (TFR): \ Q)\\ L/min [ 1, 2, 3 = off; 4=meter ]
(attach print out with all four sets of data)
Dilution ratio (DRriow): 0.5 [SFR/TFR]
CHECK OF ANALYZER CALIBRATION - [ 1, 2=off; 3=0on, 4=vent
| | Analyzer Computer Within range Pot settings

span | (LbOX O] 582 to 619 42

mid 304 30| 290 to 309 none

zero O O -18 to +18 47 4—
Dilution ratio (DRsgpan): OGJS ‘ [ Spanpiutes / Span ]
Dilution ratio difference: O % [ 100*(Abs(DR span = DR Fiow))/DR fiow ]
End time for check: tS \\

Comments:




b |

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln charge): Cascade Hardwoods 2 Time now: D) - “

Run (sample): 4 Dry-bulb temperature: €L ,
Operator: LA Wet-bulb temperature:  £2

Date:  ©/1/10 Target Dilution Ratio (TDR): _0,4, 5

AMBIENT DATA

Laboratory temperature: 3\)\ °C

ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=0n; 4=vent ]
Analyzer, ppm Computer Within range Ry Pot settings
zero O ©) O does not apply 4-—7 4-
span | (g© | o) é O\ does not apply 420
mid A3 @] 29G4 291 to 309 none
SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): |. G0F - Lmin  TValves 1,2, 3 = off: 4=meter |
Target
dilution flow rate (TDFR) L/min [TFRx(1-DR)]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: 1,2 scfh [ scfh = L/min * 2.12 ]
Sample flow rate (SFR): |- OS8  Umin [f=on; 2, 3= off 4=meter]
CHECK DILUTION FLOW BEFORE RUN 1, 3=on; 2=off, 4=vent ]
Difference, %
Analyzer [Spa?;fﬁ]span] [SERB /TER ] il
Spanpiuted jDCH @650 Ob‘l-q’ e IS
START TIME: \-?) R\© [1,2,5=0n; 3,4 = off; tank valves off ]

—

ANALYZER RANGE: \ [ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

Operator: M i] 07T4 Event (kiln charge): _Cascade ngdwoods 2
Time now: __ 4-.30 P Run (sample): 6
AMBIENT DATA

Laboratory temperature: 31 °C

enp TiME: 33 S
CHECK DILUTION FLOW AFTER RUN [ 1, 3=on; 2=off: 4=vent
A L w ba B Analyzer Computer
Spanpiited e 8/6 3 35
Sample flow rate (SFR) : LOYY min ~ [1=on, 2,3 =off, 4=meter]

Read dilution meter: "/.L scfh

L/min

Total flow rate (TFR) |,62)  Umin
(attach print out with all four sets of data

Dilution ratio (DRgiew):

CHECK OF ANALYZER CALIBRATION

0.b44

-

[ L/min = scfh*0.472 ]

[1, 2, 3 = off, 4=meter ]

[SFR/TFR]

[ 1, 2=qff, 3=0n, 4=vent

: Analyzer Computer Within range 2ot settings
span | 59¥ LOO 582 to 619 420
mid 79X 260 290 to 309 none
zero b 04 -18 to +18 Uy
Dilution ratio (DRspan): {2&% [ Spanpiutes / Span ]
Dilution ratio difference: OS5 % [100*(Abs(DR spen - DR riow))/DR riow |

End time for check:

Comments:

L33 pr




Y

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln charge): Cascade Hardwoods 2 Time now: U- ‘,3 @ 18]

Run (sample): 7 Dry-bulb temperature: ' 6 %}
Operator: M ;‘1 0Tz Wet-bulb temperature: 6 |

Date: JW’UE/ ' 20}0 Target Dilution Ratio (TDR): (2,5

AMBIENT DATA

Laboratory temperature: 02 °C

ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=on; 4=vent ]
Analyzer, ppm Computer Within range A Pot settings

zero | 0 © 0, does not apply Y7 5
span é 0 ) €01) J, () O does not apply L{—;) ¢

mid "30 O @99 éq g 291 to 309 ' none

SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): [L632  Umin [Valves 1, 2, 3 = off. 4=meter ]
Target

dilution flow rate (TDFR) L/min [TFRx(1-DR)]

sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: ) ;Q scth [ scfh = L/min *2.12 ]
Sample flow rate (SFR): LO5 , L/min [1=o0n; 2,3 =off, 4=meter]
CHECK DILUTION FLOW BEFORE RUN 1, 3=on; 2=off; 4=vent ]

Difference, %
DR span DR Fiow 100*(DR span - DR fiow)/DR Fiow
Analyzer | [Spanpis/Span | [SFR/TFR]

Spanpiuted 38 %r O( b% O . [#8 O 13

START TIME: :i ¢ rj I é [1,2,5=0n; 3,4 = off; tank valves off ]

ANALYZER RANGE: 1 [ 60 < computer reading <750 ]




FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

Red

Operator:

Time now:

19-58

AMBIENT DATA

Run (sample):

Event (kiln charge): _Cascade Hardwoods 2

7

Laboratory temperature: )3) *C

enoime: (905

CHECK DILUTION FLOW AFTER RUN [ 1, 3=on; 2=off; 4=vent
st T kB Analyzer Computer
Spanpiutes 5 q~a 3 C)}
Sample flow rate (SFR) : [.LOSO  Umin  [1=on, 2,3 = off, 4=meter]
Read dilution meter: _[-_l_.scfh L/min [ L/min = scfh*0.472 ]
Total flow rate (TFR): l . QD.Or [/min [ 1,2, 3 = off, 4=meter ]
(attach print out with all four sets of data)
Dilution ratio (DRri): D.644 [SFR/TFR]
CHECK OF ANALYZER CALIBRATION - [ 1, 2=off; 3=on, 4=vent
Analyzer Computer Within range Pot settings

span | (D o3 582 to 619 44

md | 304 300 290 to 309 none

zero O (O -18to +18 4 74
Dilution ratio (DRspan): O : (94D~ [ Spanpiutes / Span ]

Dilution ratio difference:

End time for check:

Comments:

e
20: (|

% [ 100*(AbS(DR span - DR Fiow))/DR Fiow |




Lo

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln charge): Cascade Hardwoods 2

s

Run (sample):

Time now: 3O [ '
Dry-bulb temperature: Qzéz 7

Operator: fLe & Wet-bulb temperature: é| g

Date: é / U lO Target Dilution Ratio (TDR): O, 65

AMBIENT DATA

Laboratory temperature: a 5 °C

ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=on; 4=vent |
Analyzer, ppm Computer Within range |~ “Pot settings

zero O © ) does not apply 4} 4
span C,Ol (601) Q,O [ does not apply 4— \TS
md | 399 ee| NG9 29110309 | none

SET DILUTION FLOW BEFORE RUN

Total flow rate (TFR):

Target

L@Bi ~ L/min

[Valves 1, 2, 3 = off; 4=meter ]

dilution flow rate (TDFR) L/min [TFRx(1-DR)]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: [ scfh [ scth=L/min *2.12 ]
Sample flow rate (SFR): .O4Y  Umin  [M=on: 2 3=off 4=meter]
CHECK DILUTION FLOW BEFORE RUN 1, 3=on; 2=off; 4=vent ]
Difference, %
DR span DR fiow | 100%(DR span - DR fiow)/DR fiow
Analyzer | [Spanpies/Span ] [SFR/TFR]
Spanoiuted 3 87 O 64\3 93 (0’1'0 ‘%’ O‘?‘S
START TiME: 20 3. [1,2,6=0n; 3,4 = off; tank valves off ]

ANALYZER RANGE: \

[ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYD_ROCARBON ANALYZER - AFTER
(LC\ 5\ Event (kiln charge): _Cascade Hardwoods 2
{200 am Run (sample): =

Operator:

Time now:

AMBIENT DATA
Laboratory temperature: 3:5 °C

EnD TIME: \ 00 am

[ 1, 3=on; 2=0ff;, 4=vent

CHECK DILUTION FLOW AFTER RUN

Analyzer Computer
Spanpiited 3 8 % 5 27
Sample flow rate (SFR) : |.OSX Umin  [=on, 2,3 =off, 4=meter]
Read dilution meter: | - scth L/min [ L/min = scfh*0.472 ]
Total flow rate (TFR): .GR 4 Umin [1,2, 3= off 4=meter]

with all four sets of data)
Dilution ratio (DRrios): 0. 643

CHECK OF ANALYZER CALIBRATION 2

(attach print o
[SFR/TFR]

[ 1, 2=0ff, 3=on, 4=vent

Analyzer Computer Within range Q_z?}Pot settings
span GO?) 0O | 582 to 619 415
md | 306 294 29010309 | - none
zero @) O -18to +18 474
Dilution ratio (DRspan): 0 . 6 43 [ Spanpiuted / Span |
Dilution ratio difference: O % [ 100*(Abs(DR span - DR iow))/DR Fiow |
End time for check: Mm

Comments:




(7

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln charge): Cascade Hardwoods 2

Time now: D:- O am

Run (sample): E{ Dry-bulb temperature: (7.7
Operator: Q\(’,\ é:\ Wet-bulb temperature: Ql 4-
pate: 0 /71O Target Dilution Ratio (TDR): (). LS

AMBIENT DATA

Laboratory temperature: by ) °C

ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=on; 4=vent ]
Analyzer, ppm Computer Within range e Pot settings
zero (D) O does not apply 474
span | (50| e ol | does not apply 41
mid lq C} (269) D\q 0[ 291 to 309 none
SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): |-G 4’0 ~ L/min [ Valves 1, 2, 3 = off, 4=meter ]
Target
dilution flow rate (TDFR) L/min [TFRx(1-DR)]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: [, 2 scfh [ scfh = L/min *2.12 ]
Sample flow rate (SFR): [.OSS  Umin [1=o0n; 2,3 =off;4=meter]
CHECK DILUTION FLOW BEFORE RUN 1, 3=on; 2=0ff; 4=vent ]
Difference, %
Analyzer [SpgifﬁnSpan ] [ SE!? IEILG};HR ] 100°(OR span = DR ron) DR i
Spamies | 3 8}, © éq'l (.43 o IS
START TIME: \)- &\ am [1,2,6=0n; 3,4 = off; tank valves off]

ANALYZER RANGE:

[ 60 < computer reading < 750 ]




(37

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

Operator: M ) ]O‘V) Event (kiln charge): _Cascade Hardwoods 2
Timenow:  GiOSA  dendh Run (sample): CI’
AMBIENT DATA

Laboratory temperature: 23 & &

enp Time: b6+ 06
CHECK DILUTION FLOW AFTER RUN [ 1, 3=on; 2=off; 4=vent
EE T Analyzer Computer
Spanpiuted S %6 3 83
Sample flow rate (SFR) : L05)  Umin  [M=on, 2,3 = off, 4=meter]

Read dilution meter: /;2 scfh

L/min

Total flow rate (TFR

¥ l ég } L/min
(attach print out with all four sets of data

Dilution ratio (DRFiow):

O.LY4Y

CHECK OF ANALYZER CALIBRATION #

[ L/min = scfh*0.472 ]
[1,2, 3 =off, 4=meter]

[ SFR/TFR]

[ 1, 2=0ff; 3=on, 4=vent

Analyzer Computer Within range o Pot settings
span £ 59 582 to 619 12
mid 199 293 290 to 309 none
zero O D -18 to +18 7S
Dilution ratio (DRgpan): 0: é%ﬂ [ Spanpiutes / Span |

Dilution ratio difference:

End time for check:

Comments:

() % [ 100*(Abs(DR span - DR fiow))/DR Fiow |

; ;




760

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln charge): Cascade Hardwoods 2

Run (sample): L/)
Operator: M ;'l 714
Date: __ Jypme R

AMBIENT DATA

605

Dry-bulb temperature: 6 c?

Time now:

Wet-bulb temperature: 6 [
Target Dilution Ratio (TDR): _ 065

Laboratory temperature: QB °C

ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=on; 4=vent] .
Analyzer, ppm Computer Within range Pot settings
zero O ol O does not apply U5
span (,,D} (601) é D does not apply % 3 ‘
mid 20) | 200 291 to 309 ° none
SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): [,657  Umin [Valves 1, 2, 3 = off; 4=meter |
Target
dilution flow rate (TDFR) L/min [TFRx(1-DR)]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: 1,2 scth [scfh=L/min *2.12]
Sample flow rate (SFR): | :Oé L/min [1=on; 2,3 = off; 4=meter]
CHECK DILUTION FLOW BEFORE RUN 1, 3=on; 2=off; 4=vent ]
Difference, %
Analyzer | | Spgl;jﬁépan 1 [SESI FITDE?R | 100°(OR spn - DR /DR o
Spanoiutes 2% 0. LL{'Q 0.9 O,_B
START TIME: é ‘ J l [1,2,5=0n; 3,4 = off; tank valves off ]

ANALYZER RANGE: ’

[ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

M oy
2

AMBIENT DATA

Operator:

Time now:

Event (kiln charge):

Run (sample):

Cascade Hardwoods 2

[O

Laboratory temperature: 22 °C

enp TiME: 11 3D

UN

[ 1, 3=0n; 2=0ff; 4=vent

CHECK DILUTION FLOW AFTER R

, 7 Analyzer Computer
Spanpiutes ‘3(7 ) 3 9@
Sample flow rate (SFR) : LOH  umin [1=on, 2,3 = off, 4=meter]
Read dilution meter: _L_:_l_ scfh L/min [ L/min = scfh*0.472 ]

Total flow rate (TFR):

ﬁ_l,_ér;’i Limin

(attach print out with all four sets of data

Dilution ratio (DRFiow):

0639

CHECK OF ANALYZER CALIBRATION ¥

[ 1,2, 3 =off; 4=meter]
[SFR/TFR]

[ 1, 2=0off; 3=0n, 4=vent

Analyzer Computer Within range Pot settings
span_| 4,09 07 582 to 619 03
mid 304 203 290 to 309 none
zero 0 /) -18 to +18 L5
Dilution ratio (DRspan): 0,042 [ Spanpiwes / Span |

Dilution ratio difference:

End time for check:

Comments:

OME % [100*(Abs(DR span - DR £iow))/DR riow ]

1356




% 50

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln charge): Cascade Hardwoods 2 Time now: Q'f 30
Run (sample): | | Dry-bulb temperature: é 7
operator: _ M;lot 4 Wet-bulb temperature: &/
Date: __Jume 2 2010 Target Dilution Ratio (TDR): 0,65
AMBIENT DATA
Laboratory temperature:; 2, &
ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=on; 4=vent ]
Analyzer, ppm Computer Within range Pot settings
zero O © D does not apply 478
span GO | on (O] does not apply Lf'O &
mid 3D 0 (209) 1°F 291 to 309 none
SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): 'L b 50 . L/min [ Valves 1, 2, 3 = off; 4=meter ]
Target
dilution flow rate (TDFR) L/min [TFRx(1-DR)]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: 1.2 scth [ sefh = L/min * 2.12 ]

Sample flow rate (SFR): ), DL}’Z L/min
CHECK DILUTION FLOW BEFORE RUN

[1=o0n; 2,3 =off; 4=meter]
1, 3=on; 2=0ff, 4=vent ]

Difference, %
DR span DR fiow | 100*(DR span - DR Fiow)/DR Fiow
Analyzer | [Spanpiwe#/Span ] [SFR/TFR]
Spanpiuted 3 8@ Oél‘l"é 0635 | ,(,52/
sTarT TME:__ ' 40 [1,2,6=0n; 3,4 = off; tank valves off ]

ANALYZER RANGE: ) [ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

Operator:

Mil 014

1311

Time now:

AMBIENT DATA

Event (kiln charge):

Cascade Hardwoods 2

Run (sample): []

Laboratory temperature: :}Q °C

END TIME: ]3 ‘ , ’
CHECK DILUTION FLOW AFTER RUN [ 1, 3=on; 2=off; 4=vent
RN Analyzer Computer
Spanpiutes 3‘79\ 3q ;Z‘
Sample flow rate (SFR) : J. DQLS L/min [1=0on, 2,3 = off, 4=meter]

Read dilution meter:

/,/J. scth

Total flow rate (TFR):

Dilution ratio (DReiow):

L/min

i IS L/min

(attach print out with all four sets of data

QL%S

CHECK OF ANALYZER CALIBRATION

[ L/min = scth*0.472 ]

[1,2, 3 =off 4=meter]

[ SFR/TFR]

[ 1, 2=0ff; 3=0n, 4=vent

Analyzer Computer Within range Pot settings
span | O % 582 to 619 Hob
mid 305 205 290 to 309 none
zero 0 O -18 to +18 U75
Dilution ratio (DRspan): ( 2, é [ 3 [ Spanpiues / Span ]

Dilution ratio difference:

End time for check:

Comments:

O[3 % [ 100*(Abs(DR span - DR Fiow))/DR Fiow ]

|3115g




L=

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln 6harge): Cascade Hardwoods 2 Time now: ! 3 7'. ) )

Run (sample): 14 Dry-bulb temperature: _ﬁ__

operator: MoV 4 Wet-bulb temperature: __ (¢

Date: __ Jume 2201 Target Dilution Ratio (TDR): _ 0,65

AMBIENT DATA

Laboratory temperature:__ 7} 2 g

ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=on; 4=vent ]
Analyzer, ppm Computer Within range Pot settings

zero O ©) O does not apply VaviS
span é O[ (601) 6O / does not apply 377
md | 260 e Z50 291 to 309 none

SET DILUTION FLOW BEFORE RUN

Total flow rate (TFR):
Target

‘Qg‘i L/min

[ Valves 1, 2, 3 = off, 4=meter ]

dilution flow rate (TDFR) L/min [TFRx(1-DR)]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: L 2: scfh [ scth = L/min *2.12 ]

Sample flow rate (SFR):
CHECK DILUTION FLOW BEFORE RUN

];Q‘_’ZE L/min

[1=o0n; 2,3 =off;4=meter]
1, 3=on; 2=0ff; 4=vent ]

Difference, %
DR span DR Fiow 100*(DR span - DR Fiow)/DR Fiow
Analyzer | [Spanppued/Span ] [SFR/TFR]
Spanoiited gg % O( 6% O é‘-B O . L/’_g
START TIME: IZ . |7 [1,2,5=0n; 3,4 = off; tank valves off ]

ANALYZER RANGE: |

[ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

M A oo
$47 o

Operator:

Time now:

Event (kiln charge):

Cascade Hardwoods 2

Run (sample):

AMBIENT DATA

|

Laboratory temperature: 2 ;"C

END TIME:

L)

[ 1, 3=on; 2=0ff; 4=vent

CHECK DILUTI_ON FLOW AFTER RUN

e Analyzer Computer
Spanpiiuted 3%3 3%1
Sample flow rate (SFR) : DLIE L/min [1=0on, 2,3 = off, 4=meter]
Read dilution meter: _1,2_ scfh L/min [ W/min = scfh*0.472 ]

Total flow rate (TFR):

Dilution ratio (DRriow):

CHECK OF ANALYZER CALIBRATION

a{, éoﬂ L/min

(attach print out with all four sets o

D636

[1,2,3=off; 4=meter]

[SFR/TFR]

[ 1, 2=0ff, 3=0n, 4=vent

Analyzer Computer Within range Pot settings
span 596 5@"}' 582 to 619 39y
mid 77 :}C) 2 290 to 309 none
zero O O -18 to +18 s
Dilution ratio (DRspan): ( 2 éq’ 3 [ Spangiuted / Span ]

Dilution ratio difference:

End time for check:

Comments:

1.3 % [100*(AbS(DR s - DR riow))/DR riow |

4 /650




e

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln charge): Cascade Hardwoods 2

Run (sample): I 3
Operator: __/V] o1z
Date: E i 10

AMBIENT DATA

Time now: H’ L"'DP
Dry-bulb temperature: é i

Wet-bulb temperature: 6 2
Target Dilution Ratio (TDR): _{), LS

Laboratory temperature: }} °C
ANALYZER CALIBRATION

[ Valves 1, 2 = off; 3=on; 4=vent ]

SET DILUTION FLOW BEFORE RUN

Analyzer, ppm Computer Within range Pot settings
zero O o O does not apply L|-7 i
span GOE e (,10 / does not apply (L0
md | 200 ew| 2% 291 t0 309 none

Total flow rate (TFR):

__LQ& L/min

[ Valves 1, 2, 3 = off; 4=meter ]

Target
dilution flow rate (TDFR) L/min [TFRx(1-DR)]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: J,Q scfh [scfh = L/min *2.12 ]
Sample flow rate (SFR): ’.O{’)’ A L/min  [1=o0n; 2,3 = off, 4=meter]
CHECK DILUTION FLOW BEFORE RUN 1, 3=on; 2=0ff; 4=vent |
Difference, %
Analyzer | | Spgﬁfﬁgpan 1 I SlF)r? /F'}?R ] OIS e D Bl
Spanopiyted 3 83 Oré lfﬁ: O; Q‘H?L 0 [ 3
START TIME: ’ LH 5 %L [1,2,6=0n; 3,4 = off; tank valves off ]

ANALYZER RANGE: l

[ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

Relé)\

Operator: Event (kiln charge): _Cascade Hardwoods 2
Time now: _ 11:377 Run (sample): |3
AMBIENT DATA
Laboratory temperature: 9\3 °C
END TIME: IC} i SQ
CHECK DlL.UT_ION FFOW.AFTER RUN [ 1, 3=on; 2=0ff; 4=vent
R T el t Analyzer Computer

Spanname_d 3 P) q 3 jg
Sample flow rate (SFR) : l O 53 L/min [1=0on, 2, 3= off, 4=meter]
Read dilution meter: \ i scfh L/min [ L/min = scfh*0.472 ]

Total flow rate (TFR):

(attach print out with all four sets

Dilution ratio (DRFjow):

!G):)_t) L/min
of data

O.64¢

CHECK OF ANALYZER CALIBRATION

[1,

[ 1,2, 3 = off, 4=meter ]

[SFR/TFR]

2=0ff; 3=on, 4=vent

Analyzer Computer Within range Qy}‘Pot settings
span 5% 5¢9 582 to 619 403
mid 293 A9 290 to 309 none
zero O ) 180 +18 474
Dilution ratio (DRspan): O.644 [ Spanoies / Span |
Dilution ratio difference: 43 % [ 100*(Abs(DR span - DR £10w) DR Fiow ]

End time for check:

Comments:

06




[0

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln charge): Cascade Hardwoods 2 Time now: B\O-‘ Oé

Run (sample): [ q’ Dry-bulb temperature: 70 é
dperator: P\c\))\ Wet-bulb temperature: é! 2 : Q
Date: &/ >D/IO Target Dilution Ratio (TDR): _ 0,5

AMBIENT DATA
Laboratory temperature: 13 °C

ANALYZER CALIBRATION [ Valves 1, 2 = off;:3=on; 4=vent ]
Analyzer, ppm Computer Within range Q\B@ot settings

zero O o O does not apply 47) 4
span | COL en| (LO) does not apply 4-1 4

mid NIGG es| 2 G9 291 to 309 none
SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): l . (él 2 ~ LU/min [ Valves 1, 2, 3 = off; 4=meter ]
Target
dilution flow rate (TDFR) L/min [TFRx(1-DR)]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: scfh [ scfh = L/min * 2.12 ]
Sample flow rate (SFR): L-OSD  Umin  [1=on; 2, 3= off 4=meter]
CHECK DILUTION FLOW BEFORE RUN 1, 3=on; 2=0ff; 4=vent ]
Difference, %
DR span DR Fiow 100*(DR span - DR Fiow)/DR Fiow
Analyzer | [Spanpjued/Span ] [SFR/TFR] -
Spanpiyted 3 Sj O Qj 4‘3 O (o 4’5 . 3
START TIME: )\O - LS [1,2,5=0n; 3,4 = off; tank valves off ]

ANALYZER RANGE: k [ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

Operator: QC ! b\ Event (kiln charge): _Cascade Hardwoods 2
Time now: &\O | o Run (sample): [L[[—

AMBIENT DATA

Laboratory temperature: B\l e i

enp Tive: 13 O )

[ 1, 3=on; 2=off; 4=vent

CHECK DILUTION FLOW AFTER RUN

. B B Analyzer Computer
Spanpiuted 38} 3 g )

Sample flow rate (SFR) : l . O S % L/min [1=0on, 2,3 = off, 4=meter]
Read dilution meter: \-&\ _scfh _ L/min [ L/min = scfh*0.472 ]
Total flow rate (TFR): ‘é'Q 35 L/min [ 1, 2, 3 = off, 4=meter ]
(attach print out with all four sets of data _
Dilution ratio (DReiow): O.647 [SFR/TFR]
CHECK OF ANALYZER CALIBRATION [ 1, 2=off; 3=on, 4=vent
. Analyzer Computer Within range gmﬂ)‘Pot settings

span 97 9% 582 to 619 4{4.

mid A a4 290 to 309 none

Zero O O -18to +18 4"74
Dilution ratio (DRspa): 0.645 [ Spanoiwes / Span |
Dilution ratio difference: 3 % [ 100*(AbS(DR span - DR Fiow))/DR e ]
End time for check: \)\ OC) aM

Comments:




I,

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln charge): Cascade Hardwoods 2

Time now: \AIO (AW

Run (sample): ] S Dry-bulb temperature: (2(’] Q
Operator: {LC\ 1N Wet-bulb temperature: ]20- l
pate:__ &/3/10 Target Dilution Ratio (TDR): _ O, £5
AMBIENT DATA
Laboratory temperature: ?\é\ i €
ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=on; 4=vent ]
Analyzer, ppm Computer Within range W\y‘got settings
zero O ©) @ does not apply 4'7 .4.
span | O @0 QO } does not apply AF 3\ |
mid B\q q' (209) },ﬂ q 291 to 309 - none

SET DILUTION FLOW BEFORE RUN

Total flow rate (TFR):

|.G3E  Umin [ Valves 1,2, 3 = off; 4=meter |

Target
dilution flow rate (TDFR) L/min [TFRx(1-DR)]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: scfh [ scfh = L/min * 2.12 ]
Sample flow rate (SFR): - . 5 5 L/min [1=on; 2,3 = off, 4=meter]
CHECK DILUTION FLOW BEFORE RUN 1, 3=on; 2=0ff, 4=vent ]
Difference, %
Analyzer [ Spgﬁjffs;:an ) [ SEFI? lfli‘olévR ] s
Spanpiuted 3 801 O 47 O 64 4 . 4-
START TIME: [A l_) AN [1,2,5=0n; 3,4 = off; tank valves off ]

ANALYZER RANGE: \

[ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

M\‘]PM.

Operator:

Event (kiln charge): _Cascade Hardwoods 2

Time now: 549

Run (sample): }5

AMBIENT DATA

Laboratory temperature: ):0 °C

60D

END TIME:

[ 1, 3=on; 2=off; 4=vent

CHECK DILUTION FLOW AFTER RUN

e Analyzer Computer
Spanpiuted 367 Sgc
Sample flow rate (SFR) : L.052 L/min [1=0n, 2,3 = off, 4=meter]
Read dilution meter: L2 scfh L/min [ L/min = scfh*0.472 |
Total flow rate (TFR): l 623 Umin [1,2, 3 =off, 4=meter]

(attach print out with all four sets of data)

Dilution ratio (DRFiow):

O.64%

CHECK OF ANALYZER CALIBRATION

-

[SFR/TFR]

[ 1, 2=0ff; 3=on, 4=vent

Analyzer Computer Within range Pot settings
span 519 600 582 to 619 ()4
mid 299 199 290 to 309 none
zero O O -18 to +18 ey
Dilution ratio (DRspan): 0.4 [ Spanoises / Span ]

Dilution ratio difference:

End time for check:

Comments:

{ 2{3 % [ 100*(Abs(DR span - DR riow))/DR Fiow ]
605




1237

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln charge): Cascade Hardwoods 2
Run (sample):

Operator: M o7
Date: __[,= 3-/D

AMBIENT DATA

609 A
_20
Wet-bulb temperature: 67

Target Dilution Ratio (TDR): 0,62

Time now:

Dry-bulb temperature:

Laboratory temperature;_ 29 _°C

ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=on; 4=vent ]
Analyzer, ppm Computer Within range Pot settings
zero D o @) does not apply %74—
span éO} (601) LO [ does not apply LEQ 3
mid 29 ff (299) 2499 291 to 309 none
SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): ’; 2 3 L/min [ Valves 1, 2, 3 = off; 4=meter ]
Target ,
dilution flow rate (TDFR) L/min [TFRx(1-DR)]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: } 'Q ‘ scfh [ scth = L/min * 2.12 ]
Sample flow rate (SFR): LO5Y  Umin [1=on; 2, 3= off; 4=meter]
CHECK DILUTION FLOW BEFORE RUN 1, 3=on; 2=off; 4=vent ]
Difference, %
Analyzer [Spgﬁmipj%pan] [SEI?IEIL?R ] PP RS S
Spanpiuted 3@ 0 Of gt q O’é[#? O’ E:
START TIME: [; : 0 8 [1,2,5=0n; 3,4 = off; tank valves off ]

ANALYZER RANGE: 1

[ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

Operator: r\)\@})\ Event (kiln charge): _Cascade Hardwoods 2
Time now: _ 0% lb\ Run (sample): FA
AMBIENT DATA

Laboratory temperature: A( 2 °C

EnD TimE: O % 3o

CHECK DILUTION FLOW AFTER RUN

[ 1, 3=on; 2=off; 4=vent

, Analyzer Computer
Spannume_d 3 q l 3 O‘ O
Sample flow rate (SFR) : \ .0 5 A L/min [1=0on, 2,3 = off, 4=meter]
Read dilution meter: \}\ scth L/min [ /min = scfh*0.472 ]
Total flow rate (TFR): l,(a%i L/min [1,2, 3 = off: 4=meter ]
(attach print out with all four sets of data
Dilution ratio (DRriew): O. 643 [SFR/TFR]
CHECK OF ANALYZER CALIBRATION - [ 1, 2=0ff; 3=on, 4=vent
i Analyzer Computer Within range Pot settings

span | o O5 ¢ O4 582 to 619 403

md | 30X 300 290 to 309 ~ none

zero @) () -18to +18 4774
Dilution ratio (DRspan): 0.647 [ Spanoies / Span |
Dilution ratio difference: v {5 % [ 100*(Abs(DR span - DR Fow))/DR Fiow |
End time for check: OC’ : SO

Comments:




1309

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION
Event (kiln charge): Cascade Hardwoods 2

Time now: 09 30

Run (sample): | 7 Dry-bulb temperature: 20
Operator: RC\ N Wet-bulb temperature: b0
Date: 6/3 / 1O Target Dilution Ratio (TDRY): 065

AMBIENT DATA
Laboratory temperature: & 2 °C

ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=on; 4=vent |
Analyzer, ppm Computer Within range Pot settings
zero O © Q does not apply 47 . &
span GO | em QO] does not apply 419
md | 300 @o| »39 291 to 309 none
SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): \ (95 Q) ~ UU/min [ Valves 1, 2, 3 = off; 4=meter ]

Target

dilution flow rate (TDFR) L/min [TFRx{(1-DR)]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: L2 scth [ scth=L/min *2.12 ]

Sample flow rate (SFR): ! ‘ O 53 L/min

CHECK DILUTION FLOW BEFORE RUN

[1=o0n; 2,3 =off, 4=meter]

1, 3=on; 2=0off; 4=vent

Difference, %
DR span DR Fiow 100*(DR span - DR iow)/DR Fiow
Analyzer | [Spanpes/Span ] [SFR/TFR]
Spanpiuted 3 Qfo O 64‘(} 064'3 . Cj3
sTART TiME: ©9: 4| [1,2,5=0n; 3,4 = off; tank valves off]

ANALYZER RANGE: ‘ [ 60 < computer reading < 750 ]




FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

Operator: M f\ o1z

Event (kiln charge): _Cascade Hardwoods 2

Time now: 3¢ 1S

Run (sample): ‘7

AMBIENT DATA

Laboratory temperature: 21 °C

1316

END TIME:
CHECK DILUTION FLOW AFTER RUN [ 1, 3=on; 2=off, 4=vent
L e it Analyzer Computer
Spanpiuted 38 ﬁ 3 CT_O
Sample flow rate (SFR) : 1049 Umin  [1=on, 2,3 = off, 4=meter]
Read dilution meter: LQ scfh L/min [ /min = scfh*0.472 ]

Total flow rate (TFR):

) W_L_@Z_ L/min
(attach print out with all four sets of data

Dilution ratio (DRFiow):

CHECK OF ANALYZER CALIBRATION x

[1,2, 3=off 4=meter]
0.4/

[SFR/TFR]

[ 1, 2=0ff; 3=on, 4=vent

Analyzer Computer Within range Pot settings
span é O 2— é &2\ 582 to 619 LHQ
mid 200 200 290 to 309 none
zero O O 1810 +18 =7
Dilution ratio (DRspan): (2 éH’L [ Spanpiytes / Span |

Dilution ratio difference:

End time for check:

Comments:

O\S % [100*(AbS(DR spon - DR iou))/DR riow |
\ 312D




135

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln charge): Cascade Hardwoods 2

(&
M7
JM};'B) 206/0

AMBIENT DATA

Run (sample):

Operator:
Date:

1344

Dry-bulb temperature: _ 27
We_t-bulb temperature: 50

Target Dilution Ratio (TDR): _ 0. 65

Time now:

LLaboratory temperature: 9) °C

ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=on; 4=vent ]
Analyzer, ppm Computer Within range Pot settings
zero 0D o 0D does not apply LF7L7L
span O] e LO2 does not apply U ?
mid 299 ) 99 291 to 309 none
SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): 665 Umin [Valves 1, 2, 3 = off: 4=meter |
Target '
dilution flow rate (TDFR) L/min [TFRx(1-DR) ]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: f, scth [ scth = L/min *2.12 ]
Sample flow rate (SFR): f Db L/min  [1=o0n; 2,3 =off;4=meter]
CHECK DILUTION FLOW BEFORE RUN 1, 3=on; 2=off; 4=vent ]
Difference, %
DR span DR fiow 100*(DR span - DR Fiow)/DR giow
Analyzer | [ Spanpjues/Span ] [SFR/TFR]
Spanpiited B 3@ O: (9 wold O r 63 7/ =
START TIME: __| 3" 23 [1,2,6=0n; 3,4 = off; tank valves off]

ANALYZER RANGE: |

[ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

Event (kiln charge):

Operator: /V] C] AK4!
Time now: U

Cascade Hardwoods 2
Run (sample):

A

AMBIENT DATA

Laboratory temperature: 9 ‘

END TIME: L]—,'Q:; 9)

°C

[ 1, 3=0on; 2=off; 4=vent

CHECK DILUTION FLOW AFTER RUN

Analyzer Computer
Spanpiutes 387 3 gé
Sample flow rate (SFR) : 050 Umin  [i=on, 2,3=off,4=meier]
Read dilution meter: |2 scfh L/min [ L/min = scfh*0.472 |
Total flow rate (TFR): V42b - Limin [1,2, 3 =off: 4=meter ]

(attach print out with all four sets of data)

Dilution ratio (DRgiw):

‘ )féglé

CHECK OF ANALYZER CALIBRATION

[SFR/TFR]

[ 1, 2=0if; 3=on, 4=vent

Analyzer Computer Within range Pot settings
span éO@ (//) O 582 to 619 1>
mid 347 299 290 to 309 none
zero 0 @ -18to +18 LP7[7"
Dilution 'ratio (DRsgan): Qé {; [ Spanpiutes / Span |

Dilution ratio difference:

End time for check:

Comments:

.__0‘ 15 [ 100*(AbS(DR span - DR fiow))/DR i |

|27




7
FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln charge): Cascade Hardwoods 2 Time now: L/’ ,' ol } tp

Run (sample): ﬁ\ Dry-bulb temperature: 72
Operator: M. ‘]0 3 Wet-bulb temperature: 60

Date: o 3 2014 Target Dilution Ratio (TDR): O, th

AMBIENT DATA

Laboratory temperature: :-2) %

ANALYZER CALIBRATION [ Valves 1, 2 = off, 3=0on; 4=vent ]
Analyzer, ppm Computer Within range Pot settings

zero D © o does not apply L/.7 i«

span 4 O i (601) éo { does not apply é ]{é

mid | J99 ) 299 291 to 309 none
A 7

SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): 2; er Z L/min [ Valves 1, 2, 3 = off, 4=meter ]

Target

dilution flow rate (TDFR) L/min [TFRx(1-DR)]

sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: L scfh [ scth = L/min * 2.12 ]
Sample flow rate (SFR): LObLL Umin [M=on; 2 3=off A=meter]
CHECK DILUTION FLOW BEFORE RUN 1, 3=on; 2=0ff; 4=vent ]

Difference, %

DR span DR Fiow 100*(DR span - DR Fiow)/DR piow
Analyzer | [Spanpues/Span ] [SFR/TFR]

Spanpies 38@ OLE) O.L5Y |
START TIME: 30 q@'q [1,2,6=0n; 3,4 = off; tank valves off ]

ANALYZER RANGE: } [ 60 < computer reading < 750 ]




FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER
Operator: Q\P,\'}x , Event (kiln charge): _Cascade Hardwoods 2

Time now: ‘Q\O O\

Run (sample):

AMBIENT DATA
Laboratory temperature: )\ \ °C
enp Time: 90 : 0 |
CHECK DILUTION FLOW AFTER RUN [ 1, 3=on; 2=0ff; 4=vent
27 DT Analyzer Computer
Spanpiiuted 3 %O[ ?) %7
Sample flow rate (SFR) : O44  Umin  [1=on, 2,3 =off, 4=meter]
Read dilution meter: ‘ )\ scfth L/min [ L/min = scfh*0.472 ]
Total flow rate (TFR): \ . G; [ L/min [1, 2, 3 = off, 4=meter ]

(attach print out with all four sets of data)

Dilution ratio (DRiow): 0.4

CHECK OF ANALYZER CALIBRATION -

[SFR/TFR]

[ 1, 2=0ff, 3=on, 4=vent

_ Analyzer - Computer Within range oo Pot settings
span 90’7 Lo 4 582 t0 619 ‘Hé
md | 3D\ 30N 20010309 | none
zero O O -18 to +18 4’74
Dilution ratio (DRspen): 0.640 [ Spanoies / Span |
Dilution ratio difference: e G % [100*(AbS(DR spon - DR riow))/DR i |
End time for check: 30 Q)

Comments:




[$13

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln charge): Cascade Hardwoods 2

20
Re b
G/3/10

AMBIENT DATA

Run (sample):

Operator:
Date:

Time now: 20 0y
Dry-bulb temperature: ) ] (2
Wet-bulb temperature: é R,

Target Dilution Ratio (TDR): __ (), 65

Laboratory temperature: &\ °C

ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=on; 4=vent ]
Analyzer, ppm Computer Within range Mi“f’gt settings
zero O o O does not apply 474
span Cf) | o1 C;O does not apply 40
md | XYY ew| U] 291 to 309 none

SET DILUTION FLOW BEFORE RUN

Total flow rate (TFR):

LG - Umin [ Valves 1, 2, 3 = off: 4=meter |

Target
dilution flow rate (TDFR) L/min [TFRx(1-DR)]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: |2 schh [ scfh = L/min * 2.12 ]
Sample flow rate (SFR): : 4 b L/min  [1=o0n; 2,3 = off, 4=meter]
CHECK DILUTION FLOW BEFORE RUN 1, 3=on; 2=off; 4=vent ]
Difference, %
Analyzer [Spguzji}mépan ] [s?g{ /TER ] e S
Spanpiited 3) %7 ' O (44’ 4‘ O 6‘4’3\ =‘3
START TIME: 3\0 4 [1,2,6=0n; 3,4 = off; tank valves off]

ANALYZER RANGE: \

[ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

Operator: &ﬁ\b\ Event (kiln charge): _Cascade Hardwoods 2
Time now: 24 O\ Run (sample): 20
AMBIENT DATA

Laboratory temperature: & \ °C

END TIME: D\A\' 193

[1,

3=on; 2=off; 4=vent

CHECK DILUTION FLOW AFTER RUN

- Analyzer Computer

Spanpiuted ))% )\ 3 %)\
Sample flow rate (SFR) : 1 O Sci“ L/min [1=0on, 2, 3 = off, 4=meter]
Read dilution meter: scth L/min [ L/min = scfh*0.472 ]
Total flow rate (TFR): LGl Umin [1,2,3 = off; 4=meter ]
(attach print out with all four sets of data
Dilution ratio (DRri): O.64 [SFR/TFR]

CHECK OF ANALYZER CALIBRATION [ 1, 2=0ff, 3=on, 4=vent
' Analyzer Computer Within range ~ [¥%%? Pot settings
span 596 594 582 to 619 4-]0
md | 2Z§47) A 95 290 to 309 none
zero O O -18 to +18 4574
Dilution ratio (DRspan): M [ Spanpiues / Span ]

Dilution ratio difference:

End time for check:

Comments:

.S % [ 100*(AbS(DR span - DR Fiow))/DR fiow |

07




(576

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln charge): Cascade Hardwoods 2 Time now: Dfl’ O3

Run (sample): 9’ Dry-bulb temperature: _ 71. &
Operator: R@i }J\ Wet-bulb temperature: Q ): 5
pate: (/4 /\0 Target Dilution Ratio (TDR): __(), LS

AMBIENT DATA
Laboratory temperature: g ! °C

ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=on; 4=vent ]
Analyzer, ppm Computer Within range B"U“I?(’:ot settings
zero @ © (5 does not apply 4 D) 4-
span C,,O | oo cO [ ' does not apply 418
md | XFG ew| X49 291 to 309 "~ none
SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): [ - Q \—] __L/min [ Valves 1, 2, 3 = off; 4=meter ]
Target
dilution flow rate (TDFR) L/min [TFRx (1-DR)]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: L3 scfh [scth=L/min*2.12 ]
Sample flow rate (SFR): \04'\ L/min  [1=o0n; 2, 3=off, 4=meter]
CHECK DILUTION FLOW BEFORE RUN 1, 3=on; 2=0off; 4=vent ]

Difference, %

DR spen DR figw | 100*(DR span DR Fiow)/DR Fiow
Analyzer | [Spanpjues/Span] [SFR/TFR]

Spanpiuted B %@ O . éﬂ'l 5 Q ‘{’Lj) ¢ LS

START TIME: PR [1,2,5=0n; 3,4 = off; tank valves off ]

ANALYZER RANGE: \ [ 60 < computer readmg 9
{1L Om:z( L) (< > % 0 ax
gbt G- My vemgr )




FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

Operator: M{)&T&; |

Event (kiln charge): _Cascade Hardwoods 2

Time now:

6 0L A

Run (sample): \

Jume 4, 2010

AMBIENT DATA

Laboratory temperature: 2[ °C

END TIME: é:Dé A

[ 1, 3=on; 2=0ff; 4=vent

CHECK DILUTION FLOW AFTER RUN

S Analyzer Computer
Spanpiued 3¢/ S
Sample flow rate (SFR) : [ :Z )3 8 L/min [1=o0n, 2,3 = off, 4=meter]
Read dilution meter: /7~ _scfh L/min [ L/min = scfh*0.472 ]

Total flow rate (TFR):

f,é}O L/min

[ 1, 2, 3 = off; 4=meter ]

(attach print out with all four sets of data)

Dilution ratio (DRgiow):

ObLHE

[SFR/TFR]

CHECK OF ANALYZER CALIBRATION [ 1, 2=0ff; 3=0n, 4=vent
, Analyzer Computer Within range (%ot settings
span ;L 0R (02 582 to 619 HS
mid 200 149 290 to 309 none
zero O ngﬁﬁy/ -18to +18 L4
Dilution ratio (DRspan): f % QL% [ Spanpiytes / Span ]

Dilution ratio difference:

End time for check:

Comments:

O¥5 % [ 100*(Abs(DR spsn - DR fio))/DR riow |

3




|7 X]

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

'Event (kiln charge): Cascade Hardwoods 2 Time now: él OLA

Run (sample): 2L Dry-bulb temperature: /.2
Operator: Ml o1z Wet-bulb temperature: b 0

Date: __ (Juwme b 201 0 Target Dilution Ratio (TDR): _ .65

AMBIENT DATA

Laboratory temperature: g] °C

ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=on; 4=vent ]
Analyzer, ppm Computer Within range Pot settings
zero 0 ©) O does not apply y»7(7£
span | D) em| L)) J does not apply ) L) <
mid e 0}? (289) 2 Cig 291 to 309 none
SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): !. é2 Uf L/min [ Valves 1, 2, 3 = off; 4=meter |
Target
dilution flow rate (TDFR) L/min [TFRx(1-DR)]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: }; A scth [ scth = L/min * 2,12 ]
Sample flow rate (SFR): [ 0‘7['0 L/min  [1=on; 2,3 =off, 4=meter]
CHECK DILUTION FLOW BEFORE RUN 1, 3=on; 2=0ff; 4=vent ]

Difference, %

DR span DR Fiow 100*(DR gpan ~ DR fiow)/DR Fiow
Analyzer | [ Spanpiues/Span ] [SFR/TFR]

Spanpiuted 3%7 OUF‘)’ O 645 0. 4

sTART TimE:_ Obi 16 [1,2,5=0n; 3,4 = off; tank valves off]

ANALYZER RANGE: ! [ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

Operator: _‘/\/] c‘\ T4 Event (kiln charge): _Cascade Hardwoods 2
Timenow: 9125 A Run (sample): o A
AMBIENT DATA

Laboratory temperature: &O °C

EnD TiME: __ 1 2.4
CHECK DILUTION FLOW AFTER RUN [ 1, 3=on; 2=0ff; 4=vent
ol B 5, ¢ e B LR Analyzer Computer

Spanoiuted 39‘:"‘ 3C’3
Sample flow rate (SFR) : 1.0 llLO L/min [1=0n, 2,3 = off, 4=meter]
Read dilution meter: ! ,Q scfh L/min [ L/min = scfh*0.472 ]

Total flow rate (TFR): [1, 2, 3 = off, 4=meter ]

ot o s T — ™
(attach print out with all four sets of data

Dilution ratio (DRrio): 0.63% [SFR/TFR]
CHECK OF ANALYZER CALIBRATION - [ 1, 2=0ff; 3=0n, 4=vent
Analyzer Computer Within range Pot settings
span G| O 582 to 619 LLIS
mid 205 Lol 290 to 309 none
zero “ 0 O -18to +18 o
Dilution ratio (DRspan): ( 2&5 [ Spangiues / Span ]

Dilution ratio difference:

End time for check:

Comments:

L] % [100*(AbS(DR ssmn - DR ios))/DR fiow |

130




1764

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION
Event (kiln charge): Cascade Hardwoods 2
Run (sample): 23

Operator: /M s

Date: __June . 20))

AMBIENT DATA

<2304

274
Wet-bulb temperature: { Y
Target Dilution Ratio (TDR): {172

Time now:

Dry-bulb temperature:

Laboratory temperature: 20 °C

ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=0on; 4=vent ]

Analyzer, ppm Computer Within range Pot settings
zero D © 9 does not apply U
span é‘%ﬁ[ (601) 60 ) does not apply L],()_IZ
mid P, 67‘? (209) 0D 291 to 309 none
SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): 1,620 L/min [ Valves 1, 2, 3 = off; 4=meter ]
Target
dilution flow rate (TDFR) L/min [TFRx(1-DR)]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: !; scth [ scth = Limin * 2.12 ]

3
Sample flow rate (SFRY): 1 / 0‘-}’ Z L/min

CHECK DILUTION FLOW BEFORE RUN

[1=0n; 2,3 =off; 4=meter]
1, 3=on; 2=off; 4=vent ]

Difference, %
DR span DR Fiow 100*(DR span - DR Fiow)/DR £iow
Analyzer | [Spanpiued/Span ] [SFR/TFR]
spanowes | 3% | 06 | 0.043 04s
START TIME: E K 23 A [1,2,5=0n; 3,4 = off; tank valves off ]

[ 60 < computer reading < 750 ]

ANALYZER RANGE: !



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

Ms“oﬂ

Event (kiln charge): _Cascade Hardwoods 2

Operator:
Time now: 304 Run (sample): 23
AMBIENT DATA
Laboratory temperature;__ 2| °C
END TIME: __| 304
CHECK DILUTION FLOW AFTER RUN [ 1, 3=on; 2=off; 4=vent
AT Analyzer Computer

Spanpjuted Z 67 3 @ 7
Sample flow rate (SFR) : [ OS50 Umin  [1=on, 2,3=off, 4=meter]
Read dilution meter: LQ\ scth L/min [ L/min = scfh*0.472 ]

Total flow rate (TFR):

l :é [ L/min
(attach print out with all four sets of Hatai'
O

Dilution ratio (DRgiow):

CHECK OF ANALYZER CALIBRATION

[1

-~

[1,

, 2, 3 = off; 4=meter]
[SFR/TFR]

2=off: 3=on, 4=vent

Analyzer Computer Within range Pot settings
span 59¢ a7 582 to 619 03
mid 298 2499 290 to 309 none
Zero O O -18 to +18 U4
Dilution ratio (DRspan): 04> [ Spanpiues / Span |
Dilution ratio difference: QIS5 % [100*(Abs(DR spen - DR fi0))/DR riow ]

End time for check:

2:07

Comments:




(§L

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln charge): Cascade Hardwoods 2

Run (sample):

Operator:

Date:

Pl

M{lﬂ*fh

’ \)MLL%} 20]0

AMBIENT DATA

Time now: J 30 L
Dry-bulb temperature: Z 2

Wet-bulb temperature:

LD

Target Dilution Ratio (TDR): ()45

Laboratory temperature: 1} °C

ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=on; 4=vent ]
Analyzer, ppm Computer Within range Pot settings
zero O ©) O does not apply L)-7L}~
span éo) (601) . D, | does not apply L_/_O’7
md | X99em| K98 291 to 309 none

SET DILUTION FLOW BEFORE RUN

Total flow rate (TFR):

f((o%j Lmin [ Valves 1, 2, 3 = off; 4=meter |

Target
dilution flow rate (TDFR) L/min [TFRx(1-DR)]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: L scfh [ scfh = L/min *2.12 ]
Sample flow rate (SFR): L,0SY  Umin [1=o0on; 2,3 =off;, 4=meter]
CHECK DILUTION FLOW BEFORE RUN 1, 3=on; 2=0off, 4=vent ]
Difference, %
Analyzer | | Spa[anzfﬁrépan 1] ALy ] TP s~ DR e} DR o
Spanpiuted 3%0] 0. L%? O, é q~7 QR
START TIME: ’g: ” [1,2,6=0n; 3,4 = off; tank valves off ]
ANALYZER RANGE: [ 60 < computer reading < 750 ]




FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

M:']'?M |

Operator: Event (kiln charge): _Cascade Hardwoods 2
Time now: \)i/me )0! Q ﬂ/ﬂ Run (sample): 2 (7L
AMBIENT DATA

Laboratory temperature: 22 °C
END TIME: l é‘r q‘g

* CHECK DILUTION FLOW AFTER RUN

[ 1, 3=on; 2=0ff; 4=vent

; Analyzer Computer
Spanpiited 37 X - 7 7
Sample flow rate (SFR) : LOSY  Umin  [M=on, 2,3 =off, 4=meter]
Read dilution meter: _],2__ scfh L/min [ L/min = scfh*0.472 ]

Total flow rate (TFR): [ 1, 2, 3 = off; 4=meter ]

) _{H_L%_BL L/min
(attach print out with all four sets of data
Dilution ratio (DReow): DL/

CHECK OF ANALYZER CALIBRATION -

[SFR/TFR]

[ 1, 2=0ff; 3=0on, 4=vent

Analyzer Computer Within range Pot settings
span 5@“7" (5‘8"# 582 to 619 0>
mid ey 62 290 to 309 none
zero ) O -18 to +18 LU
Dilution ratio (DRspan): [ 2 IQS{; 2 [ Spanpiutes / Span ]
Dilution ratio difference: O % [ 100*(Abs(DR span - DR Fiow))/DR Fiow ]

End time for check:

Comments:

JLge




193%

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln charge): Cascade Hardwoods 2 Time now: U 30 4
Run (sample): 2 Dry-bulb temperature: 24
Operator: /) f} oY Wet-bulb temperature: (0
Date: June b 2 /0 Target Dilution Ratio (TDR): _ QLS.
AMBIENT DATA
Laboratory temperature: ;)-2 o0
ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=on; 4=vent |
Analyzer, ppm Computer Within range Pot settings
zero O o O does not apply LpL 71,0
span LO) 2P () | does not apply L |
mid de‘? (299) 29% 291 to 309 none
SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): ] / L2Y - L/min [Valves 1, 2, 3 = off; 4=meter ]
Target
dilution flow rate (TDFR) L/min [TFRx(1-DR)]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: [, A scfh [ scfh = L/min *2.12 ]
Sample flow rate (SFR): I Q@ L/min  [1=o0n; 2,3 = off, 4=meter]
CHECK DILUTION FLOW BEFORE RUN 1, 3=on; 2=0ff; 4=vent ]

Difference, %

DR span DR Fiow 100*(DR span - DR Fiow)/DR Fiow
Analyzer | [Spanpuwed/Span ] [SFR/TFR]

spanowes | 399 | 0.(4Z 0,048 0
START TIME: lé l O’ _ [1,2,5=0n; 3,4 =off; tank valves off]

ANALYZER RANGE: __ |/ [ 60 < computer reading < 750 ]




FIELD DATA SHEET FOR TOTAL HYDROCARBDN ANALYZER - AFTER

Operator: ADIN 'B

Event (kiln charge):

Time now:

19130

AMBIENT DATA

Cascade Hardwoods 2

Run (sample): Qg

Laboratory temperature: 75 oc

END TIME:

/Iq‘\SO

[ 1, 3=on; 2=0ff, 4=vent

CHECK DlLUTIONFLOW AFTER RUN

: Analyzer Computer
Spanpjited A83 585
Sample flow rate (SFR) : 41.06] L/min [1=o0n, 2,3 = off, 4=meter]
Read dilution meter: 4] .2 _scfh L/min [ Limin = scfh*0.472 |
Total flow rate (TFR): 4.655  LUmin [1,2, 3= off: 4=meter ]

(attach print out with all four sets of data) ‘

Dilution ratio (DRfiow):

0.650

CHECK OF ANALYZER CALIBRATION

-

[SFR/TFR]

[ 1, 2=0ff; 3=0n, 4=vent

Analyzer Computer Within range &W‘k Pot settings
span 594 5 91 582 to 619 421
mid 295 795, 290 to 309 none
zero O O -18 to +18 L4
Dilution ratio (DRspan): 0.64% [ Spanpiues / Span |

Dilution ratio difference:

End time for check:

Comments;

J.5) % [100*(AbS(DR span - DR riow))/DR Fiow ]

1940




|29 )

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln charge): Cascade Hardwoods 2 Time now: 19, !’f %

Run (sample): Q é Dry-bulb temperature: /(. ﬂ

Operator. ivinv B, Wet-bulb temperature: _ S 9. 9

Date: __ 0G/ oL;// 2940 Target Dilution Ratio (TDR): _(.(,$

AMBIENT DATA

Laboratory temperature: ’251 °C

ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=on; 4=vent ]
_ Analyzer, ppm Computer Within range {S‘gx Pot settings

zero O ©) @ doesnotapply [ 4 74
span GOl en| OO does not apply Y 28
mid 300 @y| BHOO 291 to 309 none

SET DILUTION FLOW BEFORE RUN

Total flow rate (TFR): 4.641  Umin [Valves 1,2, 3 = off; 4=meter ]
Target

dilution flow rate (TDFR) Lmin [TFRx (1-DR)]

sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: [,@ scfh [ scth=L/min *2.12]
Sample flow rate (SFR): 4.058% Umin  [1=on; 2, 3= off 4=meter]
CHECK DILUTION FLOW BEFORE RUN 1, 3=on; 2=off; 4=vent ]

Difference, %
Analyzer | | Spﬁ?mi?span ] [ SERR Ifll%R 1 ey DXt P
Spanpiuted 586? 0.6U4" 0‘&’46 0'54

startTme: 1 749 [1,2,5=0n; 3,4 = off; tank valves off ]

ANALYZER RANGE: /[ [ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

Operator: A*D; v B

Event (kiln charge): _Cascade Hardwoods 2

2544

Time now:

26

Run (sample):

AMBIENT DATA

Laboratory temperature: 25 °¢c

END TIME: 22341

CHECK DILUTION FLOW AFTER RUN [ 1, 3=on; 2=0ff; 4=vent
- : g Analyzer Computer

Spanpiutes 36¢C 386
Sample flow rate (SFR) : 1.958  Umin [1=on, 2,3 = off, 4=meter]
Read dilution meter: 4. 2 scfh L/min [ L/min = scfh*0.472 ]
Total flow rate (TFR): 4.632  Umin [1,2, 3= off: 4=meter]

(attach print o
Dilution ratio (DRFiow):

CHECK OF ANALYZER CALIBRATION

with all four sets of data)

B, ©.648

- [1,

[SFR/TFR]

2=qff; 3=on, 4=vent

Analyzer Computer Within range  [R%*Pot settings
span 5 C?g 5 7509 582 to 619 4 Z g
mid ) 15 795 290 to 309 none
zero O O -18 to +18 /4 {7(.1
Dilution ratio (DRspan): 0.6Y 5 [ Spanpiued / Span |

Dilution ratio difference:

End time for check:

2549

Comments:

O.46 % [100*(AbS(DR ssar - DR riow))/DR riow |




20449

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln charge): Cascade Hardwoods 2 Time now: __ 29" 50

Run (sample): 37 Dry-bulb temperature: 75
Operator: Apin K- Wet-bulb temperature: 5 9.3
Date: Jong Lf}, 20490 Target Dilution Ratio (TDR): _(J .65

AMBIENT DATA

Laboratory temperature: 25 °C

ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=on; 4=vent ]
Analyzer, ppm Computer Within range -Sﬁ’got settings
zero o ©) (@) does not apply 4 YL{
span 6o @ 60 7] does not apply L{ 74
mid HOD5 2 Ho09 291 to 309 none

SET DILUTION FLOW BEFORE RUN

Total flow rate (TFR): 4.65' Umin [Valves 1,2, 3 = off, 4=meter |
Target
dilution flow rate (TDFR) L/min [TFRx(1-DR)]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: | 311 scfh [ scth = L/min *2.12 ]
Sample flow rate (SFR): 4.0 56  Umin [1=o0n; 2,3 = off, 4=meter]
CHECK DILUTION FLOW BEFORE RUN 1, 3=on; 2=off; 4=vent ]
Difference, %
Analyzer | | Spgshffjnspan 1] 1 SERR !??R ] VIR s~ O
Spanoiiuted 5?5 @55Ll 0“1‘6 1. é{
START TIME: 25! 58 [1,2,6=0n; 3,4=off; tank valves off ]

ANALYZER RANGE: / ! [ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

Operator: JV‘ 10Tcﬂ
6‘0?) A

Time now:

AMBIENT DATA

Event (kiln charge):

Run (sample):

Cascade Hardwoods 2

27

Laboratory temperature: QI °C

b7

END TIME:
CHECK DILUTION FLOW AFTER RUN [ 1, 3=on; 2=off; 4=vent
= W : Analyzer Computer
Spanpiuted 3%5 36} fZL
Sample flow rate (SFR) : IO é() L/min [1=0n, 2, 3 = off, 4=meter]
Read dilution meter: JQ\ scfh L/min [ L/min = scfh*0.472 ]
Total flow rate (TFR): (7 __/min [ 1,2, 3 = off, 4=meter ]
(attach print out with all four sets of aataj
Dilution ratio (DReiow): 0.b35 [SFR/TFR]
CHECK OF ANALYZER CALIBRATION [ 1, 2=0ff; 3=on, 4=vent
Analyzer Computer Within range Hpot settings

span CRL $59 582 to 619 435

mid 305 304 290 to 309 none

zero O O -18 to +18 L7
Dilution ratio (DRspan): O.674% [ Spanpiues / Span |

Dilution ratio difference:
End time for check: l; [ H;

Comments:

52% % [100*(Abs(DR span - DR riow))/DR Fiow |

=060 A4 S %h/

DR Jm}mﬂ” ﬂﬁg @ff “"A TJ’Ni/}l(
wae T90_lov whey, ACWV%%

g ) tedid

%@%M mﬁ%* Tezem G612
hich® GIVPQ PRz 0.L%5 _ oc 4 !;5%7%4 _CED
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FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - BEFORE

BACKGROUND INFORMATION

Event (kiln charge): Cascade Hardwoods 2

29
/1/]1‘\(/]7:
«)m 5 2004

Run (sample):
Operator:
Date:

AMBIENT DATA

Time now: L 03 A

2
Wet-bulb temperature: 66
Target Dilution Ratio (TDR): _&, &5

Dry-bulb temperature:

Laboratory temperature: (1] °C

ANALYZER CALIBRATION [ Valves 1, 2 = off; 3=on; 4=vent ]
Analyzer, ppm Computer Within range ﬁ):) Pot settings
zero A O 0 does not apply L )Lf
span & év/ (601) Col does not apply LIQL,L
mid AT (o) 307 291 to 309 none
SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): b2¥ - Umin [Valves 1,2, 3 = off; 4=meter |
Target
dilution flow rate (TDFR) L/min [TFRx(1-DR)]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: l IQ scfh [ sefh = L/min * 2.12 ]
Sample flow rate (SFR): Z,Qéé L/min  [1=o0on; 2,3 = off, 4=meter]
CHECK DILUTION FLOW BEFORE RUN 1, 3=on; 2=0ff; 4=vent ]
Difference, %
DR span DR fiow 100*(DR span - DR Fiow)/DR fiow
Analyzer | [Spanpiues/Span] | [SFR/TFR]
e | 390 | O0F | 0154 |0
START TIME: __(: 2! [1,2,5=0m; 3,4= off tank valves off]

ANALYZER RANGE: Z

[ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - AFTER

Operator: M ,ﬁﬂii Event (kiln charge): _Cascade Hardwoods 2
Time now: .05 A Run (sample): Qg

AMBIENT DATA

Laboratory temperature: °C .

enp Tive:_ O7: 05 L)MEMS)QOM

nof Choig

CHECK DILUTION FLOW AFTER RUN [ 1, 3=on; 2=0ff; 4=vent
Ok I Analyzer Computer
SpanDlruted 3 5/ —
Sample flow rate (SFR) : [LOS6  Umin [1=on, 2,3 = off, 4=meter]
Read dilution meter: 1,2 scfh L/min [ L/min = scfh*0.472 ]
Total flow rate (TFR): LG/ /__ Lmin [1,2, 3 = off; 4=meter ]
(attach print out with all four sets of data _
Dilution ratio (DRriew): 0.LS3 [SFR/TFR]
CHECK OF ANALYZER CALIBRATION 2 [ 1, 2=4ff, 3=on, 4=vent
' Analyzer Computer Within range Q\MAPot settings

span 599 sl 582 to 619 L{’QLF

mid A7 - 290 to 309 : none

zero O — -18 to +18 (4/7‘7'
Dilution ratio (DRspan): OL4L, [ Spanouges / Span |
Dilution ratio difference: L ' % [ 100*(Abs(DR span - DR Fiow))/DR giow ]

End time for check: ﬂ,‘l ] AM

Comments:
Eod of’ ciwm,t
\/@1: (‘M Qi) —> ‘?ILH: Q/}]—-?)‘?fg [/AC.
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Appendix 3. Electronic copy of calculations

Cascade Hardwoods 108 June, 2010
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1. Introduction:

The purpose of this testing is to quantify emissions from lumber drying operations, and demonstrate
compliance with the requirements of this Permit and applicable air quality regulations.

2. Testing Requirements:

a.

Testing schedule. Emission testing of the lumber drying process shall be conducted by the end of
February, 2010. Subsequent emission testing shall be conducted on a 5 year cycle, no later than the end of
February of the year in which testing is due.

Test plan. A comprehensive test plan shall be submitted to SWCAA for review and approval at least 10
business days prior to each test. SWCAA personnel shall be informed at least 5 business days prior to
testing so that a representative may be present during testing.

Test runs/Reference test methods. A minimum of 2 samples of each wood species shall be tested for
the constituent listed below to ensure the data are representative. Compliance shall be demonstrated by
averaging the results of the individual sampling runs. The sampling methods identified below shall be
used unless alternate methods are approved in writing by SWCAA in advance of the emission testing.

Minimum Test
Constituent Reference Test Method Run Duration
Volatile organic compounds EPA Method 25A N/A

3. Source Operation:

a.

Source operations. Source operations during the emission test must be representative of maximum
achievable operating conditions.

Record of production parameters. Production related parameters and equipment operating conditions
shall be recorded during emission testing to correlate operating conditions with emissions. Recorded
parameters shall, at a minimum, include boiler fuel consumption, process startups and shutdowns, and plant
adjustments. All recorded production parameters shall be documented in the test results report.
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4. Reporting Requirements:

a. A final emission test report shall be prepared and submitted to SWCAA within 45 calendar days of test
completion and, at a minimum, shall contain the following information:

(1)

(2)
3)

“)
(&)
(6)

(7

(8)
€)
(10)
(1)
(12)

Description of the source including manufacturer, model number and design capacity of the
equipment, and the location of the sample ports or test locations,

Time and date of the test and identification and qualifications of the personnel involved,

Summary of results, reported in units and averaging periods consistent with the application emissions
standard or unit,

Summary of control system or equipment operating conditions,

Summary of production related parameters,

A description of the test methods or procedures used including all field data, quality assurance/quality
control procedures and documentation,

A description of the analytical procedures used including all laboratory data, quality assurance/quality
control procedures and documentation,

Copies of field data and example calculations,

Chain of custody information,

Calibration documentation,

Discussion of any abnormalities associated with the results, and

A statement signed by the senior management official of the testing firm certifying the validity of the
source test report.

b. VOC emissions shall be reported in pounds per thousand board feet as carbon (IbC/mbf).
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