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VOC emissions from the
drying of Douglas-fir lumber

. Results Summary

One charge, containing 98 board feet of 4" by 4" Douglas-fir, was dried from green
in a small kiln at Oregon State University. The kiln dry- and wet-bulb temperatures based
on a schedule provided by Columbia Vista. The maximum temperature was 180°F
(82.2°C). The air velocity was 500 feet per minute (2.5 m/s). The kiln was indirectly
heated with steam. There was no humidification. Regulating the amount of air entering
the kiln controlled venting and the humidity.

A JUM 3-200 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.

Initial MC Final MC* Time VOC®B
% % hr:min Ib/mbf
29.8 19 67:30 0.39
A actual final MC was 10.3% at 144:09 hours
B as carbon

Il Lumber Source and Handling

Enough wood for the two charges of lumber was delivered by Columbia Vista on 6-
1-05. Upon receipt, the wood was wrapped in plastic. On 6-2-05, half the wood was
randomly selected for the first charge. The remaining wood was wrapped in plastic and
stored in a refrigerator in case it was needed. The charge was dried for six days starting
on Thursday, June 2.

Il. Kiln Description and Operation

A schematic of the kiln is shown in Figure 1. 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.
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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 6 L/min entered the kiln at all times, more
than removed by the analyzer (2.6 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.
These were not used in this study. The steam spray line is disabled, so no water vapor
is added to the kiln atmosphere. The impinger train in Figure 1 was not used in this work.
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FIGURE 1. Schematic of kiln and sampling system.
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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.

Schedules

The drying schedule used (Figure 2) was based on drying conditions supplied by
the mill. The values in Figure 2 are based on the entering-air temperature. This
represents the highest temperature the wood would experience in a commercial kiln.

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 according to the
schedule in Figure 2. The actual temperatures are shown in Figure 3. Sampling for
hydrocarbon was done as described in section IV. At the end of drying the wood was
weighed, oven dried (four 4 days at 103°C to a constant weight), and reweighed so initial
and final moisture contents could be determined by ASTM D4442 (oven-dry method).

190
180 -
170
160
150 -
140
130

120

110 —Dry Bulb Temp.
—Wet Bulb Temp.

——
'_,.,.-l-"'

N
/
/

Temperature, F

100

= i = o =] - - - .
[= = T3 = [=2 Ll = 155 =]
2 I= [= [=

YA

-
=
ol

Time, hours

FIGURE 2. Drying schedule.
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FIGURE 3. Dry- and wet-bulb temperatures.

IV. Sampling Systems and Methodologies

Sampling for total hydrocarbon is done directly from the kiln as shown in Figure 1.
The concentration obtained from the hydrocarbon analyzer and the amount of air entering
the kiln allow the total hydrocarbon emissions to be calculated. No impingers were used.

Figures 4a and 4b 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 133°C. The
valve at the back of the analyzer was heated to 145°C.

The fuel gas was hydrogen. The span gas was EPA Protocol 905 ppm propane in
air, the mid-gas was certified 412 ppm propane. The zero gas was 0.1 ppm air. Detailed
sampling procedures are in Appendix 1 and a summary is presented below.
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Leak checks were conducted before and after the charge was dried. Valves are
closed and all components from just behind the probe tip to the valve at the back of the
analyzer are 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
iton. 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 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 change in the analyzer reading for span gas with the dilution gas off and
on. The dilution ratio calculated based on the analyzer readings was within 2% of that
determined by the flow meter.

—@ Pump for leak checks
Heated sample line

L J-way

i  Walve

[=T=T= 3]
C} o — O
Crilerlr
—
= Total
Heated cortral and Fydrocarbon
mixing bax analyzer
Calibration gases 2 Atternate
Valve  intake for flose
; P measurement
Filtered dilution o Flow meter
airin Walve

FIGURE 4A. 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).
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FIGURE 4B. Photo of VOC sampling system showing heated sample box (with white
insulation), toggle 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, lower
left), valve for sample (2 at center), toggle valve to vacuum pump (near calibration gas
valves), and vent/flowmeter valve (4 at upper right).

Calibration of the zero and span of the detector was done at the beginning of each
run (about every six to nine 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. The span drift was always less than two percent of full scale for
a run and generally less than one percent. The zero drift was minimal during entire drying
cycles.

V. Data Reduction and Treatment

The “FlowCalc” worksheet in the Excel file “Kiln, Run1.XLS” in Appendix 2 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. Column F is the vapor pressure of
water at the wet-bulb temperature. The absolute humidity is shown in column G and the
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molal humidity in column H. These are calculated based on the dry-bulb temperature, wet-
bulb temperature, vapor pressure.

Flow calculations

The volumetric dry gas flow rate 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 in kg/min
and in column K is the same information is expressed as a molal flow rate. These values
are for the dry gas vented from the kiln.

Moisture calculations

The water removal rate in g/min (column L) is calculated from the humidity (column
G) and the gas flow (column J). The and the total water (column M) is an integration of
column L over time.

The moisture content of the wood at each time interval in the event (column N) was
determined by reducing the MC of the wood from the previous value by accounting for the
amount of water leaving the kiln during the interval. This amount has been adjusted by
adjusting the wet-bulb temperature to make the ending moisture content match.

Total hydrocarbon calculations

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 and
scaling between the analyzer reading and the computer reading. Also in column P, the
THA data between sampling runs has been adjusted to the average of the data during the
12-minute period before 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. This was not done so column R equals column Q. Finally in column S, the
hydrocarbon concentration is converted to a dry gas basis concentration using the molar
humidity (column H).

In column T, the hydrocarbon flow rate in g.,,.,,/min is calculated in a manner
analogous to the water flow rate using the dry gas flow rate and the hydrocarbon
concentration. 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 emissions, that
is, column U divided by the oven-dry weight of the wood in the kiln.

OSU, Wood Science and Engineering 7 Columbia Vista Corp., June, 2005




Column X indicates the hydrocarbon sampling run and column Y is the dilution ratio
during that run. The next two columns, Z and AA, are the cumulative dry gas and water
during the kiln cycle. These are used obtain the average gas moisture contents. The
uncorrected wood moisture content is shown in column AC. This is the MC in column N
before adjustment of the wet-bulb to make the beginning and ending MCs match the oven-
dry test. The kiln air and analyzer air moisture contents (based on volume) are shown in
columns AD and AE.

At the end of the FlowCalc spreadsheet are summaries by run of the flow data for
the total hydrocarbon run intervals. Further down are summaries by impinger interval.
These are the tables that appear in the body of the report.  The other pages in the files
“Kiln.XLS” are graphs of the data in the FlowCalc page.

Moisture content and board weight data are in the files named “Board, Run 1.XLS.”

VI. Sampling Results

The hydrocarbon emissions are summarized graphically here. All emission data is
presented in detail in electronic form in Appendix 2. A summary for each sampling interval
is in Table 2.

Figure 5 shows total hydrocarbon concentration (left scale) and dry gas vent rate
(right scale) versus time. The vent rate is low (compared to venting from dimension
lumber) throughout the schedule because of the thickness of the wood and its low initial
moisture content. The venting increases as the kiln reaches setpint and as the wet-bulb
depression is increased. By the fourth day, the wood is at too low a moisture content for
the water from the wood to maintain the wet-bulb temperature so venting is low for the
remainder of the schedule.

Initially, the total hydrocarbon concentration increases to a maximum, then decreases as
venting increases. The total hydrocarbon concentration is very dependent on the venting
throughout the schedule with a higher vent rate resulting in a lower hydrocarbon
concentration and vice versa. Note that total hydrocarbon concentration is not indicative
of the amount of hydrocarbon emissions unless one also considers the vent rate. These
two factors combined determine the emissions.
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FIGURE 5. Hydrocarbon concentration and vent rate versus time.

Figure 6 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.
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Figure 7 shows the wood moisture content versus time. The estimated moisture
content is obtained from the humidity, vent rate, initial sample weight, final sample weight,
and oven-dry sample weight. The initial moisture content was 29.8% on a dry basis by
ASTM D4442. The final moisture content was 10.3%.
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FIGURE 7. Moisture content versus time.

Figure 8 shows the cumulative hydrocarbon emissions versus moisture content.
The hydrocarbon emissions for drying to any moisture content can be read from this graph.
In agreement with past studies, there is a fairly linear relationship between the emissions
and the decrease in moisture content, especially at lower moisture contents
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FIGURE 8. Cumulative emissions (as carbon) versus moisture content.
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Table 2 shows the VOC results by run for the charge. A run is an interval between
analyzer calibrations, about five to nine hours of data (recorded every 3 minutes). 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 98%
of the drying time. Samples of field sampling sheets, including dilution system and heated
component data are given in Appendix 3 with full PDF format versions in Appendix 2.

TABLE 2. Summary of sample runs for analysis of total hydrocarbon.

Sample Time Average | Dry Flow [Wet Flow|THC mass| THC THC THC mass| THC rate | Average | Average
Fun Humidity |Rate @62 |Rate (@ES| aszC wet conc | dry conc as C azic Wood MC | Anal M C
hrz kokg Limin min ¥} pRmy By lbsimbf | ki bf S %
1 7.ra 0.025 3.2 348 1.29 2297 2842 0.029 0.0035 295 25
2 475 01395 g0 7o 1.00 5543 7482 0.043 0.0090 291 155
3 985 0220 9.5 1248 374 Fa1 .2 4752 0.054 00036 283 15.4
4 8.05 0232 B3 ar 1.72 a2 3744 0.039 0.004a 2rn 13.3
5 1.45 0.247 5.5 122 0.40 2515 3547 0.009 0.0063 264 14.0
B 510 0.255 12.5 17 E 1.51 1863 2850 0.034 0.0067 258 14.3
7 9.00 0.269 a4 135 1.08 180 6 2612 0.045 0.0o0s0 244 145
g 7.ra 0.283 a6 1348 1.73 1801 2643 0.039 0.0051 228 138
9 E.00 0.283 10.7 156 1.55 1593 2330 0.035 0.0051 P c 138
10 .00 0.285 111 16.2 1.54 150.0 2205 0.035 0.0050 19.5 135
Sum G750 17.4 0.382
Ay erag e 0.230 11.7 15.3 2523 3485 0.0059

VII. Quality Assurance

Leak checks

Leak checks were performed on the VOC system before and after drying by pulling
a 17inHg vacuum and sealing the system for 2 minutes with less than 1 inHg change in

pressure.

Calibration

Data for the calibration gases are given in Appendix 4. The mid gas was not named
because the analyzer was within tolerance without naming. The calibration sheet for the
flow meter is also included is also included in Appendix 4 as is the thermocouple
calibration check.

Anomalies

There were no anomalies during the work that would significantly affect the data.

OSU, Wood Science and Engineering

11

Columbia Vista Corp., June, 2005




Appendix 1. Detailed Sampling Procedures
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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 154 C..

Dry-bulb temperature: Read from computer screen. Compare to graph to be sure it's
correct. Ifit’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 or Mark.

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).

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 or Mark.

If both wet-bulbs are reading the same as the dry-bulb, check the wet-bulb water.
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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. Ifit’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.
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INSTRUCTIONS - FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER
PRE-SAMPLE PROCEDURE

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

Call 9-754-0081 and get altimeter setting.
Read the laboratory temperature from the thermometer.

ANALYZER CALIBRATION

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.

Open the zero gas tank valve
zero toggle switch up (on), others down (off)
set flow to 3.5 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 toggle switch up (on), others down (off)
set flow to 3.5 L/min using regulator on tank
set analyzer to range 3
wait for a stable reading (about 30 to 60 seconds)
use the span dial (pot) on THA to get a reading of 905 ppm
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read the analyzer, record, for example, 9.05 or 900
read computer (should read about 905)
note pot setting

Open mid gas tank valve
mid toggle switch up (on), others down (off)
set flow to 3.5 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, 4.12 or 412
read computer (should about 412)
check for within tolerance
turn off mid gas
all toggle switches off

SET DILUTION FLOW BEFORE RUN
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 2.6 L/min

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

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

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

Calculate the next two values -
Target dilution flow rate (TDFR) isthe 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 (on meter with valve 1)
Slowly open lower valve on dilution flow meter (1=on; 2, 3=off; 4=meter)
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

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.
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CHECK DILUTION FLOW BEFORE RUN

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 toggle switch up (on), others down (off)
set flow to 3.5 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 toggle switches off

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

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
100*(DR g an - DR 00 )/DR to calculate the % difference.

Span Flow

**** check calculations, check that values for ppm and flows make sense, remeasure
everything. If it still does not agree, call Mike or Mark

START RUN
Set valve so that 1, 2, 5 = on; 3, 4=o0ff; all calibration tank valves off

Record the start time. Use the computer clock for all times or set your watch to the
computer time.

Make sure analyzer is on appropriate range, usually range 3, to keep THC reading on
computer between 60 and 750.

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

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

OSU, Wood Science and Engineering 17 Columbia Vista Corp., June, 2005




POST-SAMPLE PROCEDURE

AT END OF RUN

Record your name as the operator.

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

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

AMBIENT DATA

Call 9-754-0081 and get temperature and altimeter
Local pressure = (Altimeter - 0.23) x 3.3867
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

Record computer time.
DO NOT adjust dilution gas yet.

CHECK DILUTION FLOW AFTER RUN

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 toggle switch up (on), others down (off)
set flow to 3.5 L/min using regulator on tank
wait for a stable reading (about 30 -60 seconds)
record
all toggle switches off

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 5 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, L/min = cc/min / 1000

Write “Post-SFR” on the Gilibrator printout.
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Read dilution flow meter
To calculate the L/min, divide scfh by 2.12
Turn off dilution flow meter using valve 1

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 5 readings of the total flow rate (TFR). This is the
total flow drawn by the analyzer and should be about 2.6 L/min

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

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

Write “Post-TFR” on the Gilibrator printout.

CHECK CALIBRATION OF ANALYZER

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 toggle switch up (on), others down (off)
set flow to 3.5 L/min using regulator on tank
set analyzer to range 4
wait for a stable reading (about 30 -60 seconds)
read analyzer (do not adjust pot settings), record, for example, 1.50 as 1500
read computer (should read about 152 due to range 4 setting)
note pot setting
check for within tolerance - between 1483 and 1573

Open mid gas tank valve
mid toggle switch up (on), others down (off)
set flow to 3.5 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, 8.50 as 850
read computer (should read same as analyzer)
check for within tolerance

Open the zero gas tank valve
zero toggle switch up (on), others down (off)
set flow to 3.5 L/min using regulator on tank
wait for a stable reading (about 30 -60 seconds)
read analyzer (do not adjust pot settings)
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read computer
note pot setting

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

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

Calculate % difference as 100 * {Absolute Value (DRg_,,-DR¢,..)} / DR

Span” Flow

Record the time now as the end time for check.

Tear off the four sets of Gilibrator readings (Pre-TFR, Pre-SFR, Post-SFR, Post-TFR) and
staple to paper with other records.

Start Pre-Sample procedure for next run.
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Charge: Columbia 1
Date: 2-Jun-05
Board Weights Moisture contents Notes
Initial Wt. Final Wt. Oven Initial Final
kg kg kg % %

14 1 5.735 4.990 4.575 254 9.1
11 2 7.185 6.215 5.610 28.1 10.8
1 3 6.735 5.470 4.945 36.2 10.6
1 4 6.150 5.385 4.920 25.0 9.5
1 6 6.760 5.890 5.330 26.8 10.5
1 6 6.095 5.265 4.755 28.2 10.7
1 7 6.880 5.915 5.360 284 104
1 8 5.630 4.840 4.410 57.7 9.8
1 9 6.955 5.670 5.130 13.9 105
1] 10 5.845 5.045 4.575 48.9 10.3
1 1 6.810 5.875 5.315 17.0 10.5
1] 12 6.220 5.430 4.940 25.9 .99
1 13 8.325 6.245 5.600 48.7 11.5
1 14 7.330 6.260 5.670 203 104
1] 15 5.895 5.030 4.540 29.8 10.8
1] 16 6.985 6.075 5.460 279 11.3
11 17 6.990 5.465 4.940 41.5 10.6
1] 18 6.195 5.430 4.945 253 9.8
1 19 6.575 5.810 5.265 249 104
1] 20 5.925 5.210 4.775 241 9.1

Sums: 131.220 111.516 101.060

Averages: [ 298 103
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FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - PRE

BACKGROUND INFORMATION

Event (kiln charge): Columbia Vista - 1 Time now : Cf: (ﬁ ?[)

Run (sample): I Dry-bulb temperature: / 55
Operator: M ( Wet-bulb temperature: l 50
Date: e 2, O 5 Target Dilution Ratio (TDR): O.6b

AMBIENT DATA
Laboratory temperature: Dg °C

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

zero O ) — does not apply L}fg()
span q O S (905) —— does not apply Q%ﬁ

mid LD @2 379 to 437 none

SET DILUTION FL.OW BEFORE RUN

Total flow rate (TFR): ;2( (029 L/min [1, 2, 3 = off, 4=meter ]
Target NC
dilution flow rate (TDFR) O\%O’Lf' L/min [TFRx(1-DR)]
sample flow rate (TSFR) )'735 L/min [TFRxDR]
Set and read dilution meter: [ ‘%Olg scfhE {K/I [ scth =L/min*2.12]
Sample flow rate (SFR): I; QD% L/min [1 =o0n; 2, 3 = off; 4=meter]
CHECK DILUTION FLOW BEFORE RUN [ 1, 3=on; 2=off; 4=vent
DR g, DR fow Difference, %
Analyzer | | spang.vdpan] | [SFRITFR] [100%DR g, - DR eW)DR s
Spangyeq 5 @ O ‘ (OL]LE Or @L[}? On :2
R
START TIME: L/1 ¢9*7 [1,2,5=0n; 3,4 = off; tank valves off ]

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



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - POST
Operator: /M Event (kiln charge): _Columbia Vista - 1
Time now: 5 0 ' ‘ Run (sample): f

AMBIENT DATA
Laboratory temperature: 32 °C

ENDTIME:  S. 0]

CHECK DILUTION FLOW AFTER RUN [ 1, 3=on; 2=0ff 4=vent
Analyzer Computer
’Spanw. | é ‘% A / g
Sample flow rate (SFR) : ‘.7% L/min [1=on, 2, 3 = off, 4=meter]
Read dilution meter: IP( scfh L/min [ LUmin = scfh*0.472 |
Total flow rate (TFR): ’Q‘é Q ’ L/min [1, 2, 3 =off, 4=meter ]
(attach print out with all four sets of data)
Dilution ratio (DRg,): 0O- Q,SS [SFR/TFR]
CHECK OF ANALYZER CALIBRATION [1, 2=off; 3=0on, 4=vent |
Analyzer Computer Within range Pot settings

span 93] 430 875 to 935 %

mid 40 419 379 to 437 " none

zero o) D 45 to +45 450
Dilution ratio (DRg): O.L63 [ Spange / Span |
Dilution ratio difference: jfz 3 % [ 100*(Abs(DRg,,, - DR,,))/DR ]

End time for check: SL ( ) S

Comments: 0{"7“ij/414//1 ’7’0}_’_?’7,0)/1{@\/HC
L T 30Pm

S/Dmm ol Lunining T ﬁm‘ﬁ/bq/e//)
/ ‘ J 77
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Airgas

- g . . Airgas Specialty Gases
Certificate of Analysis: EPA Protocol Gas Mixture 12722 Souh Wentwot Avenue
Chicagp, I 60628

Cylinder Number: CC166118 Reference Number: 54-124033817-1 v 3irgas.com
Cylinder Pressure: Expiration Date: 4/12/2008
Certification Date:  4/12/2005 Laboratory: ASG - Chicago - IL
Certified Concentrations

Component Cohcentration Accuracy Analytical Principle Procedure

PROPANE 905.3 PPM H-1% FID G1

Air Balance

Certification performed in accordance with "EPA Traceability Protocol (Sept. 1997)" using the assay procedures listed.
Analytical Methodology does not require correction for analytical interferences.

Notes:

Do not use cylinder below 150 psig. Approval Signature '“/#:;7311___ /"— {’;,';} o

Reference Standard Information
Type .Elal.ams.&_ Component Cyl.Number ; Concentration
NTRM 1050606 B PROPANE  SGO133675BAL " oes6PPM

Analytical Results
ist Component  PROPANE
1st Analysis Date: 04/12/2005

R 964.139 $905.388 ZO Conc 906.8 PPM
S 904.269 Zo R 965.706 Conc 904.2 PPM

Z0 R 964.987 S 904.365 Conc 904.9 PPM

' : BOC GASES
BOC GASES ; : IANA
VANCOUVER, WASHINGTON o PORT ALLM_ Y
. Cylinder# o2 _
CTT e « 02500477
‘ . : . Pressure  X00psiq
Order Number  : G5-1575 st - 15250 ER 350
i ' - . 13-JAN-2004

. Pressure : 2200 psig : Fi :
gp&ogmlﬁl : CGA-346 ; . Expired s 12-JAN-2007 Ry GERT 162
Fill Date - 07-JAN-2003 - Miaterial  : GOHB 400h4 [AIR) Tos
Expiration Date  : 06-JAN-2008 5 e | QYLNBE%___,_._, ANAW
Lot Number : 26548 comoonent :,:c

: : 412 zom
’ : . Dronane BALANCE
-4 ar
Zero 0.1 Air |

CYLINDER CONTENT ANALYSIS
Component Concentration
Oxygen 218%
Nitrogen Balance

Moisture <3.0 ppm

Total Hydrocarbon <0.1 ppm

PRSP
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Calibration Record Sheet
(200 SLM)

ERA# 126000W

Customes: OREGON STATE UNIVERSITY

Sesial Number; WS 136

 MICS Primary Standast Type: A<2001
Sesiol Number:  14062-1-1

Standand o7 T UUTY Wuentof
Flow Rile Flow Rate Evor " full scale
KT 3 0000 0000 (YT e
. 06000 Y ) 0120 “0060%
*“W‘“"T‘W [T - “'m*’""
AT Mlodet: 155002008V YUT Sesial & 000317705

Daito of Calioralion:  05/10/00

Notes: -

UUT Range: 200 5LM
* Calibraledby: DP
Veledby: . ..
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Charge: Columbia 1
Date: 2-Jun-05
Board Weights Moisture contents Notes
Initial Wt. Final Wt. Oven Initial Final
kg kg kg % %

14 1 5.735 4.990 4.575 254 9.1
11 2 7.185 6.215 5.610 28.1 10.8
1 3 6.735 5.470 4.945 36.2 10.6
1 4 6.150 5.385 4.920 25.0 9.5
1 6 6.760 5.890 5.330 26.8 10.5
1 6 6.095 5.265 4.755 28.2 10.7
1 7 6.880 5.915 5.360 284 104
1 8 5.630 4.840 4.410 57.7 9.8
1 9 6.955 5.670 5.130 13.9 105
1] 10 5.845 5.045 4.575 48.9 10.3
1 1 6.810 5.875 5.315 17.0 10.5
1] 12 6.220 5.430 4.940 25.9 .99
1 13 8.325 6.245 5.600 48.7 11.5
1 14 7.330 6.260 5.670 203 104
1] 15 5.895 5.030 4.540 29.8 10.8
1] 16 6.985 6.075 5.460 279 11.3
11 17 6.990 5.465 4.940 41.5 10.6
1] 18 6.195 5.430 4.945 253 9.8
1 19 6.575 5.810 5.265 249 104
1] 20 5.925 5.210 4.775 241 9.1

Sums: 131.220 111.516 101.060

Averages: [ 298 103
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FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - PRE

BACKGROUND INFORMATION

Event (kiln charge): Columbia Vista - 1 Time now : Cf: (ﬁ ?[)

Run (sample): I Dry-bulb temperature: / 55
Operator: M ( Wet-bulb temperature: l 50
Date: e 2, O 5 Target Dilution Ratio (TDR): O.6b

AMBIENT DATA
Laboratory temperature: Dg °C

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

zero O ) — does not apply L}fg()
span q O S (905) —— does not apply Q%ﬁ

mid LD @2 379 to 437 none

SET DILUTION FL.OW BEFORE RUN

Total flow rate (TFR): ;2( (029 L/min [1, 2, 3 = off, 4=meter ]
Target NC
dilution flow rate (TDFR) O\%O’Lf' L/min [TFRx(1-DR)]
sample flow rate (TSFR) )'735 L/min [TFRxDR]
Set and read dilution meter: [ ‘%Olg scfhE {K/I [ scth =L/min*2.12]
Sample flow rate (SFR): I; QD% L/min [1 =o0n; 2, 3 = off; 4=meter]
CHECK DILUTION FLOW BEFORE RUN [ 1, 3=on; 2=off; 4=vent
DR g, DR fow Difference, %
Analyzer | | spang.vdpan] | [SFRITFR] [100%DR g, - DR eW)DR s
Spangyeq 5 @ O ‘ (OL]LE Or @L[}? On :2
R
START TIME: L/1 ¢9*7 [1,2,5=0n; 3,4 = off; tank valves off ]

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



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - POST
Operator: /M Event (kiln charge): _Columbia Vista - 1
Time now: 5 0 ' ‘ Run (sample): f

AMBIENT DATA
Laboratory temperature: 32 °C

ENDTIME:  S. 0]

CHECK DILUTION FLOW AFTER RUN [ 1, 3=on; 2=0ff 4=vent
Analyzer Computer
’Spanw. | é ‘% A / g
Sample flow rate (SFR) : ‘.7% L/min [1=on, 2, 3 = off, 4=meter]
Read dilution meter: IP( scfh L/min [ LUmin = scfh*0.472 |
Total flow rate (TFR): ’Q‘é Q ’ L/min [1, 2, 3 =off, 4=meter ]
(attach print out with all four sets of data)
Dilution ratio (DRg,): 0O- Q,SS [SFR/TFR]
CHECK OF ANALYZER CALIBRATION [1, 2=off; 3=0on, 4=vent |
Analyzer Computer Within range Pot settings

span 93] 430 875 to 935 %

mid 40 419 379 to 437 " none

zero o) D 45 to +45 450
Dilution ratio (DRg): O.L63 [ Spange / Span |
Dilution ratio difference: jfz 3 % [ 100*(Abs(DRg,,, - DR,,))/DR ]

End time for check: SL ( ) S

Comments: 0{"7“ij/414//1 ’7’0}_’_?’7,0)/1{@\/HC
L T 30Pm

S/Dmm ol Lunining T ﬁm‘ﬁ/bq/e//)
/ ‘ J 77
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FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - PRE

BACKGROUND INFORMATION

Event (kiln charge): Columbia Vista - 1

Run (sample): /al

Operator: M \Qoﬁ

Date: J e 2 OS

AMBIENT DATA

Time now :

£.00

Dry-bulb temperature:

Wet-bulb temperature: __| 53
Target Dilution Ratio (TDR): _ 0, §

Laboratory temperature: 3( °C

NALYZER CALIBRATION [1, 2 = off; 3=on; 4=vent
Analyzer, ppm Computer Within range Pot settings
zero O © O does not apply L{—-?O
span Go5 e A0 does not apply AP
mid L] ) e L) 379 to 437 none
SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): ;?L,Scf L/min [1, 2, 3 = off, 4=meter ]
Targetdilution flow rate (TDFR) l‘@ Ex‘; L/min [TFRx(1-DR)]
sample flow rate (TSFR) I 397 L/min [TFRxDR]
Set and read dilution meter: 2.25 scfh [ scth = L/min *2.12 ]
Sample flow rate (SFR): .53  Umin  [1=on; 2, 3= off 4=meter]

CHECK DILUTION FLOW BEFORE RUN [ 1, 3=on; 2=off; 4=vent
DR g an DR cow Difference, %
Analyzer [ spanm,uf;ﬁ/s;aan ] | [SFR /TR ] {100*(DRsg,,, - DR F.ow)loDR Flow
Spanpiyteq 5 :2 -g O 5@ O 5 Z; 0‘3

sTARTTME: 5010

ANALYZER RANGE: 2

[1,2,5=o0n; 3,4 =off; tank valves off ]

[ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - POST

Operator: M )

Time now: 9. L{/(;?

AMBIENT DATA

- Event (kiln charge):

Columbia Vista - 1

Run (sample): 2

Laboratory temperature: ’52 °C

END TIME: q ;LFQID

CHECK DILUTION FLOW AFTER RUN

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

Analyzer Computer
Spanp e | 5 5 G 5 32
Sample flow rate (SFR) : ’“. ng L/min [1=on, 2, 3 = off, 4=meter]

Read dilution meter: 2‘3 scfh L/min

Total flow rate (TFR): A, Q? 3 L/min
(attach print out with all four sets of data)

[ L/min = scfh*0.472 ]

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

Dilution ratio (DRy,): 0.57). [SFR/TFR]
CHECK OF ANALYZER CALIBRATION [ 1, 2=0off; 3=0n, 4=vent
Analyzer Computer Within range Pot settings
span 67 O 7 607 875 to 935 22 ?
mid LH? U+ 3 379 to 437 none
zero 0] O -45 to +45 L=0
Dilution ratio (DRg,,n): ().59] [ Spang;.s / Span ]

Dilution ratio difference:

.

End time for check:

Comments:

OS5 % [100%Abs(DR span ~ DR piw))/DR pig,, |
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U595
FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - PRE
BACKGROUND INFORMATION
Event (kiln charge): Columbia Vista - 1 Time now : q ) Lll’g ,Y>
Run (sample): 3 Dry-bulb temperature:
Operator: M JZ&'& Wet-bulb temperature: /5 S
Date: /(}/ML,Q 2 08 Target Dilution Ratio (TDR): O.S
AMBIENT DATA
Laboratory temperature: 32 °C
NALYZER CALIBRATION [1, 2 = off; 3=on; 4=vent

Analyzer, ppm Computer - Within range Pot settings
zero O © O does not apply L/,7@
span g9 DS s ? 0 (; does not apply D Qi

mid LH [ wm L/ 379 to 437 none
SETDIUTIONFIOWBEFORERUN == ===
Total flow rate (TFR): Qv C>3 ) L/min [1, 2, 3 = off, 4=meter ]
Target 3

dilution flow rate (TDFR) .34 Umin [TFRx (1-DR)]
sample flow rate (TSFR) [ 3‘{ L/min [TFRxDR]
Set and read dilution meter: RS scfh [ scfh = Limin * 2.12 ]
Sample flow rate (SFR): / :Q%’ ( L/min [1=o0n; 2, 3 = off, 4=meter]
CHECK DILUTION FLOW BEFORE RUN [ 1, 3=on; 2=0ff; 4=vent
DR goan DR fow Difference, %
ANAlYZer | | spanguepepan] | [SFRITER] |1004DR g - DR peu)/DR ry

SPaNyiyed L}‘B L’IL O rq’go O/q:]g 0 5

sTART Time: .50 IV [1,2,56=0n; 3,4 = off; tank valves off ]

ANALYZER RANGE: 3 [ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - POST

Operator: M ’{7\

Event (kiln charge): _Columbia Vista - 1

Time now: 7’%0 /‘9 :

AMBIENT DATA

Run (sample): S

Laboratory temperature: é pa

°C
END TIME: 7 3 O ﬁ
CHECK DILUTION FLOW AFTER RUN [ 1, 3=on; 2=off; 4=vent
Analyzer .. Computer
SpAn p ey (r jq’
Sample flow rate (SFR) : / > 307 L/min [1=on, 2, 3 = off, 4=meter]
Read dilution meter: 9&7 scfh L/min [ L/min = scfh*0.472 ]
Total flow rate (TFR): A. é gb L/min [ 1, 2, 3 = off; 4=meter ]
(attach print out with all four sets of data)
Ditution ratio (DRg,,): O ﬁ% [SFR/TFR]
CHECK OF ANALYZER CALIBRATION [ 1, 2=0ff; 3=on, 4=ve
Analyzer Computer Within range Pot settings

span | Q00 90) 875 to 935 DAY

mid LvLO 2 | C)LD!C? 379 to 437 none

Zero O / [ ) -45 to +45 %70

Dilution ratio (DRg,,,):
Dilution ratio difference:

End time for check:

Comments:

L\

O_LP% ) [ Spanpyeq / Span |
0B % [100%AbS(DR g - DR 1 )V/DR i |
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FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - PRE

BACKGROUND INFORMATION

Event (kiln charge): Col

Z i

Run (sample):

Operator:
Date:

umbia Vista - 1

s

Jumg 3

06

AMBIENT DATA

Time now :

240

Dry-bulb temperature:
Wet-bulb temperature:
Target Dilution Ratio (TDR): _0:5

[5€

Laboratory temperature: QL °C

NALYZER CALIBRATIO [ 1. 2 = off, 3=on; 4=vent
Analyzer, ppm Computer Within range Pot settings
zero O © O does not apply L_P?f
span a0 5 (905) 7l 05 does not apply 2 ¢
mid L) ea| 0 379 to 437 none
SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): ? éﬁé L/min [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) scfh [ scfh = Umin * 2.12 ]
Sample flow rate (SFR): !. 3 0.,2 L/min [1=o0n; 2,3 = off, 4=meter]
CHECK DILUTION FLOW BEFORE RUN [ 1, 3=on; 2=0ff; 4=vent
DR gpan DR ... Difference, %
ANAZEr | ¢ spangeydpan] | [SFRITER] [100°(DR gpn - DR eu)/DR o
Spanpyted L}‘B% O L{'F?‘? 0, %3 O, 7

START TIME: 7/ (7&7

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

ANALYZER RANGE: 3

[ 60 < computer reading < 750 ]

e



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - POST
Operator: M Event (kiln charge): _Columbia Vista - 1

Time now: 15 L}’/ - Run (sample): L{L

AMBIENT DATA

Laboratory temperature: BO °C

enoTime: __ | 5 )

CHECK DILUTION FLOW AFTER RUN _[ 1, 3=on; 2=0ff: 4=vent
Analyzer Computer
Spang e | - & LLL,L/
Sample flow rate (SFR) : “ 3[; L/min [1=on, 2, 3 = off, 4=meter]
Read dilution meter: : 2,% scfh ‘ L/min [ L/min = scfh*0.472 ]
Total flow rate (TFR): 2.L60 | /min [1,2, 3= off 4=meter ]
(attach print out with all four sets of data)
Dilution ratio (DRry,): O;q’%ﬁ [SFR/TFR]
HECK OF ANALYZER CALIBRATION [ 1, 2=0ff; 3=0n, 4=vent
Analyzer Computer Within range Pot settings

span A 9 4 %‘7 L, 875 to 935 DU

mid Q’O% LLO 6 379 to 437 none

zero o)) M) -45 to +45 75
Dilution ratio (DRg,,,): O‘L{/C} 5 [ Spanp;s / Span ]
Dilution ratio difference: ( Zi‘ 2 % [ 100*(Abs(DR g, - DRg,))/DR g, ]
End time for check: i 5 ‘ L[/S
Comments:

[0:2) —Sppy =43Y RT=2(




CES

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - PRE

BACKGROUND INFORMATION

Event (kiln charge): Columbia Vista - 1 Timenow: . .Y4S

Run (sample): 2 5 Dry-bulb temperature:

Operator: /‘/]L ﬁa’&?\ Wet-bulb temperature: Zé_g
Date: 94//",2 37 05 Target Dilution Ratio (TDR): 05

AMBIENT DATA

Laboratory temperature: 50 °C

NALYZER CALIBRATION [1, 2 = off; 3=on; 4=vent
Analyzer, ppm Computer Within range Pot settings
zero - O ) 0 does not apply L[/’75
span 9 DS o) 74 0% does not apply Qq, 4
mid L } wa | ]2 379 to 437 none
SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): 2459 Lmin [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\8 scfh [ scfh = L/min * 2.12 ]
Sample flow rate (SFR): I ] Qé% L/min [1=o0n; 2, 3 = off, 4=meter]
CHECK DILUTION FLOW BEFORE RUN [ 1, 3=on; 2=off; 4=vent
Analyzer DR span DR Difference, %

FI
[ SPaNgue/SPan] | [SFR/TFR]  |{100*(DR gpan - DR /DR i

Spanp; e | L"’Q? O( L-{’7/ 03 L{;?g / 1\3

START TIME: 2 '6 O [1,2,5=0n; 3,4 =ooff; tank valves off ]

ANALYZER RANGE: _77_ [ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - POST
Operator: ./ V\ ) )[)Téi Event (kiln charge). _Columbia Vista - 1

Time now: /7 OQ

AMBIENT DATA

—

Run (sample): 5

Laboratory temperature: 3% °C
A
END TIME: I7f v ﬁ

CHECK DILUTION FLOW AFTER RUN

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

Analyzer Computer
Span e ST ys 7
Sample flow rate (SFR) : I . 32 2 L/min [1=on, 2, 3 = off, 4=meter]
Read dilution meter: _D\_Fg_ scfh L/min [ L/min = scfh*0.472 ]
Total flow rate (TFR): < (DZ) L/min [ 1, 2, 3 = off; 4=meter ]
(attach print out with all four sets of data)
Dilution ratio (DRg,,,): (j} LF} 7 [ SFR/TFR]
CHECK OF ANALYZER CALIBRATION [ 1, 2=0off; 3=on, 4=vent
Analyzer Computer Within range Pot settings

span q Py (TBIEY 792 87510 935 Q2HS

mid LA [HE 379 to 437 none

Jero O O -45 to +45 4s
Dilution ratio (DRg,,,): 0, CW 2 [ Spang; e / Span ]
Dilution ratio difference: { 2» 02 % [ 100*(Abs(DR g, - DR, ))/DR ]

End time for check: ’ 2 . ’ 2

Comments:




%/

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - PRE

BACKGROUND INFORMATION

Event (kiln charge): Columbia Vista - 1 Timenow: | 7/ 07

Run (sample): é) Dry-bulb temperature:

Operator: M ﬂﬂ:& Wet-bulb temperature: | 5%
Date: ([/)/WM 2 0S5 Target Dilution Ratio (TDR): _ /1.5

AMBIENT DATA

Laboratory temperature: gi °C

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

zero §) o O does not apply L8
span C?OE (905) ﬁ 017" does not apply 9 2(71,

mid L] @2 Lo 379 to 437 none
SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): Q [»;74/5 L/min [1, 2, 3 = off, 4=meter ]
Target
dilution flow rate (TDFR) L/min [TFRx(1-DR)]
sample flow rate (TSFR) v L/min [TFRxDR]
Set and read dilution meter: ;7 ,y)\ scfh [ scfh = L/min *2.12 ]
Sample flow rate (SFR): f / ;igé L/min [1 =on; 2, 3 = off, 4=meter]
CHECK DILUTION FLOW BEFORE RUN [ 1, 3=on; 2=0ff; 4=vent
DR g ., DR g Difference, %
Analyzer | 1 spangugepan] | [SFR/TFR] [100(DR s - DR ;WlDR oo
Spanp;, e L’IL?)l A 0430 / 05
START TIME: )7’ /L [1,2,5=0n; 3,4 = off; tank valves off ]

ANALYZER RANGE: 3 [ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - POST
Operator: M Event (kiln charge). _Columbia Vista - 1

Time now: 'O |§ {79

AMBIENT DATA

Run (sample):

Laboratory temperature: 32 °C

END TIME: )U‘ ///)

CHECK DILUTION FLOW AFTER RUN

11, 3=on; 2=off; 4=vent

'AnaI%?r _-Computer
Spann s | Lf";, (@fy V%QQ
Sample flow rate (SFR) : LQQI \ L/min [1=on, 2, 3 = off, 4=meter]
Read dilution meter: Q scfh L/min [ L/min = scfh*0.472 ]
Total flow rate (TFR): /924 ég; L/min [1, 2, 3 =off, 4=meter ]
(attach print out with all four sets of data)
wton s 143
Dilution ratio (DRy,,): DY [SFR/TFR]
CHECK OF ANALYZER CALIBRATION [ 1, 2=0off; 3=on, 4=vent
Analyzer Computer Within range Pot settings

span 5705 Qﬂé 875 to 935 9 SY

mid 4 l L}—/ | 379 to 437 none

zero D) () -45 to +45 3
Dilution ratio (DRg,,,): (2.' L[’?/ [ Spanp;eq / Span ]

Dilution ratio difference: 20 % [1004ADS(DR gys. - DR 1))/DR i ]

End time for check: ’ O ‘ Z El

Comments:




(P

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - PRE

BACKGROUND INFORMATION

Event (kiln charge): Columbia Vista - 1 Time now : } 0:15

Run (sample): 7 | Dry-bulb temperature:

Operator: /V} M Wet-bulb temperature: [Q( 2
Date: ((}Ww 3} 05 Target Dilution Ratio (TDR): _ 0. 44

AMBIENT DATA

Laboratory temperature: 34’ °C

NALYZER CALIBRATION [1, 2 = off, 3=on; 4=vent
Analyzer, ppm Computer Within range Pot settings
zero O 0) O does not apply " L/—? Lﬁ
span q 05 (005) TG r4 does not apply 23y
mid LA w2 ey 379 to 437 none

g

Total flow rate (TFR): 3(0 73 L/min [ 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: 3 () scfh [ scth = L/min *2.12 ]
Sample flow rate (SFR): L /$%  Umin  [1=on; 2,3 = off, 4=meter]
CHECK DILUTION FLOW BEFORE RUN [ 1, 3=on; 2=0ff; 4=vent
Analyzer | Spal?rgmsﬁpan 1o SFRUTER 100*(D|312i2f,ir-e Sgi;w%m o
SpPaNpited ‘ 367& _ O'LR?@ 0/ %j [ IQ
start Tme: 10D P\’P [1,2,5=0n; 3,4 = off; tank valves off ]

ANALYZER RANGE: 3 [ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - POST

Operator: M \de\

Time now: 7; I §A

AMBIENT DATA

Event (kiln charge): _Columbia Vista - 1

Run (sample): 7

Laboratory temperature: 5 ) °C

END TIME: 7,‘75 Y+

CHECK DILUTION FLOW AFTER RUN [1, 3=on; 2=0ff; 4=yent
Analyzer Computer
Spang, ey ‘ 3é7 7 377
Sample flow rate (SFR_) : l ’q / L/min [1=o0n, 2, 3 = off, 4=meter]
Read dilution meter: 3 0 scth L/min [ L/min = scfh*0.472 ]
Total flow rate (TFR): 2 Q7b L/min [ 1,2, 3 = off; 4=meter ]
(attach print out with all four sets of data)
Dilution ratio (DR-,,): O™ [ SFR/TFR]
CHECK OF ANALYZER CALIBRATION [ 1, 2=0ff; 3=on, 4=vent
Analyzer Computer Within range Pot settings

span | JI7 F7) 875 to 935 A3

mid L,Z-D? % 7 379 to 437 none

zero @) O 245 to +45 =24
Dilution ratio (DRg,,,): O’Z#'I/B [ Spang;eq / Span ]

Dilution ratio difference:

End time for check:

Comments:

O/ % 100*(ADS(DR gpan - DR £10,))/DR i ]

19




(0%

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - PRE

BACKGROUND INFORMATION

Event (kiln charge): Columbia Vista - 1

Run (sample):

Operator:
Date:

MdlA

Jume Y, 05

AMBIENT DATA

Time now :

2:15

Dry-bulb temperature:

Wet-bulb temperature: / éo

Target Dilution Ratio (TDR): () &5

Laboratory temperature: 3 ’ °C

NALYZER CALIBRATIO [1, 2 = off; 3=0n; 4=vent
Analyzer, ppm Computer Within range Pot settings
zero O O 0 b’ O does not apply SLQH
span 4 @5 (905) 6?05 does not apply 23y
mid LH | @ 1 379 to 437 none

SETDIUTIONFIOWBEFFORERUN = === === = = =

Total flow rate (TFR): D . (o(ao L/min [ 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: 310 scfh [ scfh = L/min *2.12 ]
Sample flow rate (SFR): \ I l (72 L/min [1=o0n; 2, 3 = off, 4=meter]
CHECK DILUTION FLOW BEFORE RUN [ 1, 3=on; 2=cff; 4=vent
Analyzer | SpaDnguzz?gpan 11t SIE)I-'\B /TER] 100*(D[|%i:,f,ir-e Sgi;w;/loDRF,ow
Spanouss | 3| OY=2 | OA32 [.2

START TIME: 7’;2

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

ANALYZER RANGE: 5

[ 60 < computer reading < 750 ]



FIELD DATA S

Operator:

T
Time now:

AMBIENT DATA

Event (kiln charge):

Run (sample):

EET FOR TOTAL HYDROCARBON ANALYZER - POST

M J A
;%\%

Columbia Vista - 1

2

s

Laboratory temperature: :l;k °C

END TIME: fD “ S%

CHECK DILUTION FLOW AFTER RUN [ 1, 3=on; 2=0ff; 4=vent
Andglyzer Computer
7 (4
— 2F0 3ZS
Sample flow rate (SFR) : i r lgj L/min [1=on, 2, 3 = off, 4=meter]
Read dilution meter: _3 () scth __L/min [ Y/min = scfh*0.472 ]
Total flow rate (TFR): Q( éqLIL L/min [ 1,2, 3 = off; 4=meter ]
(attach print out with all four sets of data)
Dilution ratio (DRg,): Oq% [SFR/TFR]
CHECK OF ANALYZER CALIBRATION [1, 2=off; 3=on, 4=vent
Analyzer Computer Within range Pot settings

span 103 AP 875 to 935 239

mid L4 Lo 379 to 437 none

zero O D -45 to +45 %)
Dilution ratio (DRg.,): OLE;D [ Spang;eq / Span ]
Dilution ratio difference: 22 % [ 100*(Abs(DR g, - DR, ))/DR g, ]

End time for check:

Comments:

02
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FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - PRE

BACKGROUND INFORMATION

Event (kiln charge): Columbia Vista - 1 Time now : ;2 . | 5 67

Run (sample): __ q Dry-bulb temperature: __|

Operator: //M 2% Wet-bulb temperature: | Lo :
Date: Voo 4 05 Target Dilution Ratio (TDR): 0. 4V

AMBIENT DATA

Laboratory temperature: 3% °C

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

zero O (0) 0 does not apply L{«@[_
span QDS (905) 705 does not apply ) 27

mid Ufp) | LD 379 to 437 none
SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): QL3 Umin [1,2, 3 = off: 4=meter ]
Target
dilution flow rate (TDFR) L/min [TFR x (1-DR) ]
sample flow rate (TSFR) L/min [TFRxDR]
Set and read dilution meter: f scfth [ scth =L/min *2.12 ]
Sample flow rate (SFR): | 4 [CM Umin  [1=on; 2,3 = off; 4=meter]
CHECK DILUTION FLOW BEFORE RUN [ 1, 3=on; 2=0off; 4=vent
DR gpan DR cow Difference, %
Analyzer | | Spany,J5pan] | [SFR/TFR] [1004DR g, - DR pin /DR i
Spanp;eq %) 0 rLlLQ , 0%37 , 43 "‘:\
START TIME: 3 ’ 0560 [1,2,5=0n; 3,4 =off; tank valves off ]

<

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



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - POST

v

Operator: __,

;5

Time now:

[

AMBIENT DATA

Event (kiln charge):

Run (sample):

Columsbia Vista - 1

Laboratory temperature: 23 °C

eno Tme: ] O P
CHECK DILUTION FLOW AFTER RUN [ 1, 3=on; 2=off; 4=vent
Analyzer Computer
Spanpy e 3 % / 3 %O
Sample flow rate (SFR) : ] é L/min [1=on, 2, 3 = off, 4=meter]
Read dilution meter: 3‘[ scth L/min [ L/min = scfh*0.472 ]
Total flow rate (TFR): D685 Umin [1,2, 3 = off 4=meter |
(attach print out with all four sets of data)
Dilution ratio (DRx,): O,432 [SFR/TFR]
CHECK OF ANALYZER CALIBRATION [ 1, 2=0ff; 3=0on, 4=vent
Analyzer Computer Within range Pot settings

span 3L 396 875 to 935 237

mid («H)é Ly 6 379 to 437 none

zero O O -45 to +45 %(‘/'
Dilution ratio (DRg,,,): OHJQS [ Spang;.q / Span ]

Dilution ratio difference:

End time for check:

Comments:

[[2 % [100*(AbS(DR g4 - DR £10))/DR g, ]

.55




(1

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - PRE

BACKGROUND INFORMATION

Event (kiln charge): Columbia Vista - 1 Time now : C?«r § [

Run (sample): ]D Dry-bulb temperature:

Operator: M .Q/T/Z Wet-bulb temperature: |60
Date: June 405 Target Dilution Ratio (TDR): _ 0.%5

AMBIENT DATA

Laboratory temperature: 3’% °C

NALYZER CALIBRATIO [1, 2 = off; 3=on; 4=vent
Analyzer, ppm Computer Within range Pot settings

zero 0 (0) O does not apply U ¢
span ﬁOS (905) 67() 7; does not apply -0

mid “HX wi2) L/ 379 to 437 none

SET DILUTION FLOW BEFORE RUN

Total flow rate (TFR): QL&?O L/min [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: 3" , scfh [ scth = L/min *2.12 ]
Sample flow rate (SFR): ) ! lgg L/min [1=o0n; 2, 3 = off, 4=meter]
CHECK DILUTJON FLOW BEFORE RUN [1,3=on; 2=0ff; 4=vent
Analyzer | (o R 01 | (SPRITER] [100MOR o DR DR e
SPaNues | 37 ( 0.43% O 0.6
START TIME: qg / IVQ [1,2,5=0n; 3,4 = off; tank valves off ]

ANALYZER RANGE: 3 [ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - POST
Operator: 1/1/14,&/{7\ Event (kiln charge): _Columbia Vista - 1
Time now: 7 | O - Run (sample):

AMBIENT DATA

Laboratory temperature: 3/) °C

END TIME: ___/- 20

CHECK DILUTION FLOW AFTER RUN [ 1, 3=on; 2=off; 4=vent
Analyzer Computer
Span ey %W 377 3 74
]
Sample flow rate (SFR) : , ' , Q) L/min [1=o0n, 2, 3 = off, 4=meter]
Read dilution meter: 3, | scfh ( L/min [ L/min = scfh*0.472 ]
Total flow rate (TFR): 2 'é’7% L/min [1, 2, 3 = off, 4=meter ]
(attach print out with all four sets of data)
Dilution ratio (DRg,): O, L"})@ [SFR/TFR]
CHECK OF ANALYZER CALIBRATION [1, 2=0ff; 3=on, 4=vent ]
Analyzer Computer Within range Pot seftings

span <2 C?D QQO 875 to 935 ;ILH)

mid 07 LLOL) 379 to 437 none

zero 0 O -45 to +45 L’)(‘\Ju\*
Dilution ratio (DRgyu.): 0 L/';lsf [ Spangy,e / Span ]
Dilution ratio difference: 0, 1S % [ 100*(Abs(DR g - DR g6,))/DR ¢ ]
-End time for check: 7.0 5

Comments:




165

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - PRE

BACKGROUND INFORMATION

Event (kiln charge): Columbia Vista - 1

Run (sample):

1

Operator:

Mlir

Date:

\)wwi 5, 05

AMBIENT DATA

Time now :

Dry-bulb temperature:

Wet-bulb temperature: | 5%
Target Dilution Ratio (TDR): 045

Laboratory temperature: 39\ °C

NALYZER CALIBRATIO [1, 2 = off; 3=on; 4=vent
Analyzer, ppm Computer Within range Pot settings
zero O © O does not apply 44
‘span ﬁDS (905) 9 0L does not apply 250
mid 12 e LH 3 379 to 437 none
SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): 2L%0 " Umin [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: 3. scfh [ scth =L/min*2.12]
Sample flow rate (SFR): ,. |73 L/min [1=o0n; 2, 3 = off, 4=meter]
CHECK DILUTION FLOW BEFORE RUN [1, 3=on; 2=0ff; 4=vent
Analyzer | Spal?ngmi‘jgpan 11 SII?F\B ITER] 100*(DDRi:§aenr.e Slgf,;w()yloDR con
SPaNpiutes 30/ 3 O,CF%L% 0 437 O, 7

sTARTTIME: 0 2/

ANALYZER RANGE:

3

[1,2,5=o0n; 3,4 = off; tank valves off ]

[ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - POST

Operator: M

Time now: a . % Q,o

AMBIENT DATA

Run (sample):

Event (kiln charge): _Columbia Vista - 1

Laboratory temperature: ’3;2 °C

END TIME: __ . 30
CHECK DILUTION FLOW AFTER RUN [ 1, 3=on; 2=0ff; 4=vent
Analyzer Computer
Spanp ey ‘ BX? 349
Sample flow rate (SFR) : HQD\ L/min [1=o0n, 2, 3 = off, 4=meter]

Read dilution meter: ?i‘ scfh

Total flow rate (TFR):

L/min

Ta}_‘(;?ﬁ% L/min

(attach print out with all four sets of data

Oy

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

Dilution ratio (DR,,): [SFR/TFR]
CHECK OF ANALYZER CALIBRATION [ 1, 2=off; 3=0on, 4=vent
Analyzer Computer Within range Pot settings
span @05 70 17[ 875 to 935 50
mid U ) &i1p 379 to 437 none
zero ( ) [) -45 to +45 L7L A Lf
Dilution ratio (DRg,,): O f LE; 0 [ Spanp; s / Span ]

Dilution ratio difference:

End time for check:

Comments:

O.Z % [ 100*(AbS(DR gyan - DR £0))/DR oy |

23




NG

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - PRE

BACKGROUND INFORMATION

Event (kiln charge): Columbia Vista - 1 Time now : |

Run (sample): / 2 Dry-bulb temperature:

Operator: M, ﬁ«éﬂ Wet-bulb temperature: [ 60 —
Date: W 5 08 Target Dilution Ratio (TDRY):

AMBIENT DATA

Laboratory temperature: %Q' °C

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

zero O © H O does not apply CIL(,L{/
span | GOS0 7 04 does not apply A

mid Y wo to 379 to 437 none
SET DILUTIONFLOWBEFORERUN = ==
Total flow rate (TFR): ;7. é?‘?L L/min [ 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: = 0 scfth [ scth = L/min *2.12 ]
Sample flow rate (SFR): 1] 6l L/min [1=o0n; 2, 3 = off. 4=meter]
CHECK DILUTION FLOW BEFORE RUN [ 1, 3=on; 2=off; 4=vent
DR gpan DR ... Difference, %
AnalyZer | | spanyuegspan] | [SFR/TFR] [100"DR g0 DR eu DR ros
Spanp;eq 387 O’ L{/Q§ O, (-{’3% l ’,S
START TIME: 2 gg [1,2,5=0n; 3,4 =off; tank valves off ]

ANALYZER RANGE: 3 [ 60 < computer reading < 750 ]




FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - POST
Operator: Sz : Event (kiln charge): _Columbia Vista - 1
Time now: &f 3 3 3 ' Run (sample): ’ &

AMBIENT DATA

Laboratory temperature: g ’ °C

enoTime:_ 7 3
CHECK DILUTION FLOW AFTER RUN [ 1, 3=on; 2=0off; 4=vent
Analyzer Computer
Spanpy e | 3Y3 382
Sample flow rate (SFR) : '9[5/ L/min [1=on, 2, 3 = off, 4=meter]
Read dilution meter: 3, \‘ scfh L/min [ L/min = scfh*0.472 ]
Total flow rate (TFR): | 9' (:77 L/min [ 1,2, 3 = off, 4=meter ]
(attach print out with all four sets of data)
Dilution ratio (DRey,): 0430 [SFR/TFR]
CHECK OF ANALYZER CALIBRATION [ 1, 2=0ff; 3=on, 4=vent ]
Analyzer Computer Within range Pot settings

span | BT/ Q95 875 to 935 24

mid Y02 Lo 379 to 437 none

zero O () -45 to +45 LY
Dilution ratio (DRg;,,): O’%Q-Z [ Spanp;eq / Span ]
Dilution ratio difference: [ 2 L % [100*(Abs(DR g, - DRg,))/DR g, ]

-End time for check: OI 1?7 2

Comments:




706

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - PRE

BACKGROUND INFORMATION

Event (kiln charge): Columbia Vista - 1

Run (sample):

[3

M

Time now :

9:33

Dry-bulb temperature:

Operator: Wet-bulb temperature: 15 ¥ —
Date: June § O0S Target Dilution Ratio (TDR): _0.S
AMBIENT DATA

Laboratory temperature: 3l °C

NALYZER CALIBRATION [ 1, 2 = off; 3=on; 4=vent
Analyzer, ppm Computer Within range Pot settings
zero O © O does not apply LE (;.L,L
span 905 (9055 ﬁ >) does not apply 2352
mid LR w2 -0 379 to 437 none
SET DILUTION FL OW BEFORE RUN
Total flow rate (TFR): ;2¢ Q%S L/min [ 1, 2, 3 = off, 4=meter ]
Target
dilution flow rate (TDFR) L/min [TFRx(1-DR)]
sample flow rate (TSFR) L L/min [TFRxDR]
Set and read dilution meter: ’ Q‘C’scfh [ scfh =L/min*2.12]
Sample flow rate (SFR): )ﬂ 9&)7 L/min [1=o0n; 2, 3 = off, 4=meter]
CHECK DILUTION FLOW EFORE RUN [ 1, 3=on; 2=off; 4=vent
Analyzer | | Spa[r)nzfﬁépan R SPR. TFR | 100*(D%i::aenr-e Ir)‘lc?:?,;w(;/;)DR How
Spanp;eq L}'B 4’ o O'%D O,Llfg} Ol ‘7&

START TIME: q ,("P/

ANALYZER RANGE:

>

[1,2,5=o0n; 3,4 =off; tank valves off ]

[ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - POST

Operator:

MUz

Time now:

AMBIENT DATA

Event (kiln charge): _Columbia Vista - 1
Run (sample): l 3

Laboratory temperature: [ °C
enoTime: /- FCA

CHECK DILUTION FLOW AFTER RUN [1, 3=on; 2=0ff, 4=vent ]
Analyzer Computer
SpPaNnp,eq. | HL% (33 L["BQ
Sample flow rate (SFR) : i\@_ﬁ"ﬂ L/min [1=on, 2, 3 = off, 4=meter]

Read dilution meter: 291 scfh

Total flow rate (TFR):
(attach print out with all four sets of data

L/min

2.L70 Umin

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

Dilution ratio (DRw,): 0-4%) [ SFR/TFR]
CHECK OF ANALYZER CALIBRATION [ 1, 2=0ff; 3=0n, 4=vent
Analyzer Computer Within range Pot settings
span | 393 59T 875 to 935 252
mid Lo G ol 379 to 437 none
zero ¢ 6 -45 to +45 g
Dilution ratio (DRg,,,): O‘-{'(XS [ Spanp;.s / Span ]

Dilution ratio difference:

End time for check:

Comments:

(), 3 % [ 100*(Abs(DR g, - DR g, ))/DR g, ]

.5]




27

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - PRE

BACKGROUND INFORMATION

Event (kiln charge): Columbia Vista - 1 Time now : ( [ Q—

Run (sample): }L’i/ Dry-bulb temperature: L
Operator: M / Wet-bulb temperature: I 5@’
Date: g)wu L OS5 Target Dilution Ratio (TDR): 0.5

AMBIENT DATA

Laboratory temperature: QO °C

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

0 © O does not apply % Légg)
span 905 (905) C/T(}'—/- does not apply 2?‘*}

mid L] e LH) 379 to 437 none

zZero

SET DILUTION FLOW BEFORE RUN

Total flow rate (TFR): T.?(AS L/min [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: 28 seh [ scfh = Limin *2.12 ]
Sample flow rate (SFR): l \?gc? L/min [1=o0n; 2, 3 = off, 4=meter]
CHECK DILUTION FLOW BEFORE RUN [1, 3=on; 2=0ff; 4=vent ]

Analyzer | | Spa?n,ijjgpan R SII?FIQ:{ ITER] 100*(D%i::r-e Slg(:;w;/loDRF,w
spanoes | Y | O] [ 0487 0.C
START TIME: % ‘ ’ 0’ /7 [1,2,5=0n; 3,4 =off; tank valves off ]
2

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



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - POST
Operator: M ] Event (kiln charge). _Columbia Vista - 1
Time now: IS 4 : Run (sample): ( LlL

AMBIENT DATA

Laboratory temperature: 93 °C

enoTime: ) 5115

CHECK DILUTION FLOW AFTER RUN [ 1, 3=on; 2=0ff, 4=vent
Analyzer Computer
Spany .. | LPB% 437
Sample flow rate (SFR) : I ; 255 L/min [1=on, 2, 3 = off, 4=meter]
Read dilution meter: :?13 scth L/min [ L/min = scfh*0.472 ]
Total flow rate (TFR): 2606 Limin [1,2, 3 = off: 4=meter ]
(attach print out with all four sets of data)
Dilution ratio (DRg,): OHZ3 [SFR/TFR]
CHECK OF ANALYZER CALIBRATION [ 1, 2=0off; 3=0on, 4=vent
Analyzer Computer Within range Pot settings
span i O% 90 / 875 to 935 AEY
mid LH L]L L/’f 3 379 to 437 none
zero D, 0 -45 to +45 Y0
Dilution ratio (DRgyan): @2 13 ) [ Spany;,.s / Span ]
Dilution ratio difference: 0.0 2 % [100*(Abs(DR g, - DR ¢,))/DR ¢,
-End time for check: Bf 14 E
C
Comments: , 5 M
oot Y43 @ [U:57F @24

fm@of L oitimes, 213 477 )
DW”{ atod> 429 & 1992 (T 93 C




2(75b

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - PRE

BACKGROUND INFORMATION

Event (kiln charge);: Columbia Vista - 1 Time now : 3 I <

Run (sample): } 5 Dry-bulb temperature:

Operator: /V’ J Wet-bulb temperature: /S 5
Date: ()me, (; ;\) 0 05 Target Dilution Ratio (TDR): % =

AMBIENT DATA
Laboratory temperature: 23 °C

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

zero O ©) 0 does not apply u. 75
span q&g (905) q&s does not apply 2 %2

mid (A 2 @2 LH/ 379 to 437 none
y
Total flow rate (TFR): AL Lmin [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: "Z % scfh [ scth = L/min *2.12 ]
Sample flow rate (SFR): ).33 2 Umin [1=o0n; 2, 3 = off, 4=meter]
CHECK DILUTION FLOW BEFORE RUN [ 1, 3=on; 2=0ff; 4=vent
DR g,an DR row Difference, %
ANAIYZET | | Soangegopan] | [SFR/TER] [1004DR . - DR ceu)/DR
Spanyyeq L[’ C,?) OS[ D\ O S ] O O, L'L
START TIME: 3 A2 [1,2,5=0n; 3,4 =off; tank valves off ]

ANALYZER RANGE: 3 [ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - POST

Operator: __ /M, LP(?»(

Time now: ﬁ? , Lf’?)

AMBIENT DATA

Event (kiln charge):
Run (sample): { 5

Columbia Vista - 1

Laboratory temperature: g G °C

enp Time: 143

CHECK DILUTION FLLOW AFTER RUN

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

Analyzer Computer
Spanpy e | H/S’Q "{'5’3 L’LS%
Sample flow rate (SFR) : ]: 3 02 L/min [1=o0n, 2, 3 = off, 4=meter]
Read dilution meter: 2. scfh L/min [ /min = scfh*0.472 ]
Total flow rate (TFR): 2667 Umin [1,2, 3= off 4=meter |

(attach print out with all four sets of data)

Dilution ratio (DRp,): 0. 517 [ SFR/TFR]
CHECK OF ANALYZER CALIBRATION 2=off: 3=on, 4=vent
Analyzer Computer Within range Pot settings

span_| [T hy 875 to 935 252

mid l/H b LH(J 379 to 437 none

zero () 0 -45 to +45 475

f'\

Dilution ratio (DRgy): 0579 [ Spany,., / Span |
Dilution ratio difference: 0, ’ % [ 100*(Abs(DR g, - DR g, ))/DR g, 1

d:47

End time for check:

Comments:




2373

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - PRE

BACKGROUND INFORMATION

Event (kiln charge). Columbia Vista - 1

/¢

MUt
Nowo L 5

Run (sample):

Operator:
Date:

AMBIENT DATA

Time now :

G 4S

Dry-bulb temperature:
Wet-bulb temperature: / 5‘[/—"
Target Dilution Ratio (TDR): 2S¢

Laboratory temperature: 2 ﬁ °C

NALYZER CALIBRATION [1. 2 = off; 3=on; 4=vent
Analyzer, ppm Computer Within range Pot settings
zero 0 | () ) does not apply )5
span AVE @09 T06 does not apply PR
mid ;@ LH) @2 L{—/ @) 379 to 437 none
SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): ) QO7 L/min [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: 3‘7 scfh [ scth = L/min *2.12 ]
Sample flow rate (SFR): /, 357 L/min [1=o0n; 2,3 = off, 4=meter]
CHECK DILUTION FLOW BEFORE RUN [ 1, 3=on; 2=off; 4=vent
Analyzer |, Spaagmﬁépan 1|t SE|§ ¥R 100*(DDRi:aenr_e Slg(:;w;//ODR iow
SPanpieq AH’)O’ O 5": % ngal Ok.g
START TIME: q ’50 [1,2,5=0n; 3,4 = off; tank valves off ]
2

ANALYZER RANGE: [ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - POST
Operator: M Event (kiln charge): _Columbia Vista - 1

Time now: 7 33

AMBIENT DATA

Run (sample): I [9

Laboratory temperature:/z;) °C
END TIME: / ‘ 33

CHECK DILUTION FLOW AFTER RUN

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

Analyzer Computer
Spannues L/—ﬁz (‘7L>2
Sample flow rate (SFR) : \ l‘g 3>L/min [1=on, 2, 3 = off, 4=meter]
Read dilution meter: 2\7 scfth L/min [ L/min = scfh*0.472 ]
Total flow rate (TFR): 2103 Unmin [ 1,2, 3 = off, 4=meter ]
(attach print out with all four sets of data)
Dilution ratio (DRy,): O-Si < [ SFR/TFR]
CHECK OF ANALYZER CALIBRATION [ 1, 2=off: 3=on, 4=vent ]
Analyzer Computer Within range Pot settings

span_| A3 I 875 to 935 272

md | YO 40 | 379 to 437 none

zero O O -45 to +45 475
Dilution ratio (DRgyer): 0.512 [ Spany,,., / Span ]
Dilution ratio difference: < 2 '3 % [ 100%(Abs(DR ga, - DRg,))/DR g ]
End time for check: : g 5

Comments:




2505

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - PRE

BACKGROUND INFORMATION

Event (kiln charge): Columbia Vista - 1 Time now : 7 3 —%
Run (sample): 1(7 | Dry-bulb temperature: _
Operator: M LQ(fﬁ\ Wet-bulb temperature: Z 5 ()
Date: Qm 7 05 Target Dilution Ratio (TDR): _/), &
AMBIENT DATA
[
Laboratory temperature: / 2 °C
NALYZER CALIBRATION [1, 2 = off; 3=on; 4=vent
Analyzer, ppm Computer Within range Pot settings

zero O (©) O does not apply 4/7(%
span C‘}‘&S (905) qﬂ—/’ does not apply Q?g
mid LH | e U’} ) 379 to 437 none

1

SET DILUTION FIL. OW BEFORE RUN

Total flow rate (TFR): 2. 5é767 L/min [1,2, 3= off 4=meter |
Target A
dilution flow rate (TDFR) __ [(O37  Lmin [TFR x (1 -DR) ]
sample flow rate (TSFR) __J, 557 Umin [ TFRXDR]
Set and read dilution meter: ARES scfh [ scth =L/min *2.12]
Sample flow rate (SFR): \H‘%l L/min [1=o0n; 2, 3 = off, 4=meter]
CHECK DILUTJON FLOW BEFORE RUN [ 1, 3=on; 2=off: 4=vent
DR gan DR (., Difference, %
Analyzer | 1 ooanpsSpan] | [SFRITER] [100%(DR g, - DR 1y )/DR
Spanpteq —S ]L‘) 05 /0 015 70 Oa OO?

START TIME: 7 / Lf/ [1,2,5=0n; 3,4 =off; tank valves off ]

ANALYZER RANGE: 3 [ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - POST
Operator: //VL ﬁu’éﬂ Event (kiln charge): Colqmbia Vista - 1

Time now: i g~ 1 5

AMBIENT DATA

Run (sample): /) 7

Laboratory temperature: 22 °C

END TIME: Q—« IS

CHECK DILUTION FLOW AFTER RUN

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

Analyzer Computer
Spanni e ‘ 630 5 Z /
Sample flow rate (SF&: - .54 L/min [1=o0on, 2, 3 = off, 4=meter]
4 v
Read dilution meter: A S scth L/min [ L/min = scfh*0.472 ]
Total flow rate (TFR): :Qrgb)(?“ L/min [ 1,2, 3 = off, 4=meter ]
(attach print out with all four sets of data) _
Dilution ratio (DRg,): O 58) [SFR/TFR]
CHECK OF ANALYZER CALIBRATION [ 1, 2=0ff; 3=on, 4=vent
Analyzer Computer Within range Pot settings
span QL 915 875 to 935 29%
mid U7 H7 379 to 437 none
zero () ), -45 to +45 4=/ Lf
a
Dilution ratio (DRg,,,): 0,980 [ Spangy. / Span ]
Dilution ratio difference: O { \ % [ 100*(Abs(DR span - DR o) )/DR g, 1

End time for check: Q ,2 ()

Comments:




2L 5¢

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - PRE

BACKGROUND INFORMATION

)5

Dry-bulb temperature:

Time now :

Event (kiln charge): Columbia Vista - 1
Run (sample): _ |
Operator: /1/] { /(r//ﬂ

Date: w7

|.5¢)

Target Dilution Ratio (TDR): ().,

Wet-bulb temperature:

05

AMBIENT DATA

Laboratory temperature: )2 °C

NALYZER CALIBRATIO [1, 2 = off. 3=on; 4=vent
Analyzer, ppm Computer Within range Pot settings
zero O (0) D does not apply uéj
span [ Q[; (905) Cng does not apply ;fg()
mid | LF/ | w2 Lf I [ 379 to 437 none
SET DILUTION FLOW BEFORE RUN
Total flow rate (TFR): 2.L0S Umin [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: D D~5 scfh [ scfh = L/min *2.12 ]
Sample flow rate (SFR): ,, 5" 8 L/min [1=o0n; 2, 3 = off, 4=meter]
CHECK DILUTION FLOW BEFORE RUN [1, 3=on; 2=0ff; 4=vent
Analyzer [Spaagfjfépan ] [3915 ITER 100*(DDRi:::r-e Slg(:;w;//oDRF,ow
Spanpiyted g 39 O sgL O; 5%3 0:;.5
START TIME: i L)‘/Qn) [1,2,5=o0n; 3,4 =off; tank valves off ]
2
ANALYZER RANGE: _—/ [ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - POST

Operator: A /VI l’;@c%i
O[_/ 14(‘/’\'0

Event (kiln charge):

Columb»iﬂa‘ Vista - 1

[

Time now: Run (sample):

AMBIENT DATA
SN
Laboratory temperature: 2 - °C

EnD TimE: |- 4

CHECK DILUTION FLOW AFTER RUN [ 1, 3=on; 2=0off; 4=vent
Analyzer Computer
i‘ao "
Spany e 5> 3%
Sample flow rate (SFR) : I ) 560 L/min [1=on, 2, 3 = off, 4=meter]

Read dilution meter: Qf)g scfh - L/min [ L/min = scfh*0.472 ]
Total flow rate (TFR): 2.602  Umin [ 1, 2, 3 = off, 4=meter ]
(attach print out with all four sets of data)
Dilution ratio (DRe,): oLo [SFR/TFR]
CHECK OF ANALYZER CALIBRATION [ 1, 2=0off; 3=on, 4=vent
Analyzer Computer Within range Pot settings

span 67 00[ ﬁ\@ g 875 to 935 2390

mid P Lth 1 379 to 437 none

zero 0 ) -45 to +45 HS

3 ™

Dilution ratio (DRg,,,): O 97 5 [ Spany;.s / Span ]

Dilution ratio difference:

-End time for check:

Comments:

i

% [ 100*(Abs(DR

Span ~ DR FIow))/ DR Flow ]




94T

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - PRE

BACKGROUND INFORMATION

Event (kiln charge): Q_olumbia Vista - 1 Time now : ’}} 0. Ll('g P

Run (sample): Dry-bulb temperature: ,
Operator: Mj/ﬁf\ Wet-bulb temperature: Zﬁl) —
Date: 94/“4)\ 7 Target Dilution Ratio (TDR): (316

AMBIENT DATA

. O8 o
Laboratory temperature:__¢ C

NALYZER CALIBRATION [1, 2 = off; 3=on; 4=vent
Analyzer, ppm Computer Within range Pot settings
zero O | © O does not apply L5
span TS (e05) ) F does not apply 78
md | U4 wo| ) 379 to 437 none

SETDIUTIONFIOWBFFORERUN = = =

Total flow rate (TFRY): 2610 Umin [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 [scth=1L/min*2.12]
Sample flow rate (SFR): |, 5 7% L/min [1=o0n; 2, 3 = off, 4=meter]
CHECK DILUTION FLOW BEFORE RUN [ 1, 3=on; 2=0ff; 4=vent
Analyzer | Spaﬁ)wgui‘jépan R SERB /TR 100*(DDRi:§r-e Slgi;w;//oDR o
Spany;eq r:) 9‘7 O/COLJ' 0» éOS 01 2
START TIME: Ol o0 p [1,2,5=0n; 3,4 = off; tank vaives off]

I,
ANALYZER RANGE: 5 [ 60 < computer reading < 750 ]



FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - POST

Operator: Mu Q AR
77—

~

Time now: e,

AMBIENT DATA

Event (kiln charge):

Columbia Vista - 1

Run (sample): C7

Laboratory temperature: 2 [ °C

END TIME: //_)’9’

CHECK DILUTION FLOW AFTER RUN [ 1, 3=on; 2=off; 4=vent
Analyzer Computer
SpaNyy ey A 5“?3 52 >
Sampile flow rate (SFR) : i, 5—5% L/min [1=o0n, 2, 3 = off, 4=h1eter]
Read dilution meter: Q”A—: scth _ L/min [ L/min = scfh*0.472 ]
Total flow rate (TFR): ;2 \ > \ﬁ L/min [ 1,2, 3 = off, 4=meter ]
(attach print out with all four sets of data)
Dilution ratio (DRg,,): O 50)3 7 [SFR/TFR]
CHECK 6F ANALYZER CALIBRATION [ 1, 2=0ff; 3=0n, 4=vent |
Analyzer Computer Within range Pot settings

span % 7é ?7{; 875 to 935 278

mid 297 i&Zr 379 to 437 none

zero ) ' 45 to +45 LH.S
Dilution ratio (DRg,,,): 0. S(? } [ Spanp;.q / Span ]

Dilution ratio difference:

End time for check:

Comments:

_O.&'_‘.g__ % [ 100*(AbS(DR Span ~ DR Flow))lDR Flow ]

/.26




5

FIELD DATA SHEET FOR TOTAL HYDROCARBON ANALYZER - PRE

BACKGROUND INFORMATION

Event (kiln charge): Columbia Vista - 1 Time now : -7 ; O

Run (sample): ;2 O Dry-bulb temperature:

Operator: /\'r Wet-bulb temperature: ﬁ 5//"
Date: rﬁ,avua g o 5 Target Dilution Ratio (TDR): O (, 4/>

A,

AMBIENT DATA

Laboratory temperature: 9\' °C

NALYZER CALIBRATIO [ 1,2 = off; 3=on; 4=vent
Analyzer, ppm Computer Within range Pot §ettings

zero O (0} O | does not apply (—"/(7 5
span Q @ (905) 9‘ UL/L does not apply Q C? %

4

mid )\ wa| Y/ 379 to 437 none
y
) r*qu, )
Total flow rate (TFR): LD T Lmin [ 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: R4 scfh [ scth=L/min*2.12]
; =%
Sample flow rate (SFR): ] i >33 Umin [1=o0n; 2, 3 = off; 4=meter]
CHECK DILUTION FLOW BEFORE RUN [ 1, 3=on; 2=cff; 4=vent
DR g .n DR ¢ Difference, %
Analyzer | oo 8pan] | [SFRITER] [1004DR gy, - DR pon)/DR r
SPaNpiyted 553 6,, G ) O‘ (’)’ ;Z O' '2
START TIME: 7/ 9’ % [1,2,5=0n; 3,4 = off; tank vaives off ]

2

ANALYZER RANGE: [ 60 < computer reading < 750 ]



FIELD DT ﬂSHEET FOR TOTAL HYDROCARBON ANALYZER - POST
Operator: Event (kiin charge): _Columbia Vista - 1

Timenow. 1'% 5 Run (sample): __ 2()

AMBIENT DATA

Laboratory temperature: 2(2 °C
END TIME: 07/ 3¢

CHECK DILUTION FLOW AFTER RUN [ 1, 3=on; 2=0ff; 4=vent
Analyzer Computer
/ ; — 1 &
Spanpy, e | /ﬁ—LfL 7 S5%>
Sample flow rate (SFR) : ), 570 Limin [1=on, 2, 3 = off, 4=meter]
Read dilution meter: Q‘D\ scfh L/min [ L/min = scfh*0.472 ]
Total flow rate (TFRY): 2585 Umin [1,2, 3= off 4=meter |
(attach print out with all four sets of data)
Dilution ratio (DR,.): 0 i (7 07 [SFR/TFR]
CHECK OF ANALYZER CALIBRATION [ 1, 2=off; 3=on, 4=vent
Analyzer Computer Within range Pot settings
A A :
span 105 (4/'\0 ffL 875 to 935 Q9%
mid L) -/ 379 to 437 none
zero (/ O -45 to +45 [es
Dilution ratio (DRg;,,): O o 4 u’ [ Spanp;yeqs / Span ]
Dilution ratio difference: O I 6 % [ 100*(Abs(DR g, - DR ,,))/DR ¢, 1
End time for check: 07 Z%

Comments: E‘ /, %
N

VAC ol 940-9.50 li"l/’f-—.?(Z%"Hj
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