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David R. Rossman, P.E.
Horizon Engineering
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David R. Broderick
Team Leader
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Introduction

3

Source tests were made November 16-20, 1998 on the exhaust of the 16-foot

Wellons dry kiln at the Oregon State University Forest Research Lab in Corvallis,

Oregon. Particulate and volatile organic compounds (VOC) as total gaseous

organic compounds (TGOC) were monitored throughout two complete drying

cycles of hemlock lumber. The testing was done to verify emission factors in the

Title V operating permittor the Willamette Industries Warrenton saw mill.

David Broderick and David Bagwell of Horizon Engineering did the testing. Jon

Lund of Willamette Industries arranged for the testing; Dr. Michael Milota and

Mark Lavery of OSU operated the Kiln. A source test plan was filed with Jack

Herbert of the Oregon Department of Environmental Quality (ODEQ) and Gracia

Castro of Lane Regional Air Pollution Authority. Mr. Herbert and Steve Crane,

also of ODEQ, visited the site during the testing.

Summary of Results

The test results are summarized in Table 1. Although the testing periods

covered about 84% of the actual drying cycles, the results have been

extrapolated to the entire drying cycle times and have been calculated on a

production basis. Detailed results and sampling parameters are included in the

Appendix.

Particulate numbers include the "back half' condensable material collected in the

impingers and on a filter following the impingers (as specified in ODEQ Method

7). The condenSable fraction of material averaged about 91.5% for the two test

cycles. Particulate emissions using EPA Method 5 would not include this

material.

VOC results were obtained using the continuous flame ionization detector

method of EPA Method 25A. The sample was diluted with dry air to avoid

attenuation from the high moisture gas stream.
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Table 1

Hemlock Test Results, Wellons Dry Kiln, OSU

Test Dates: November 16-20, 1998

Units Cycle 1 Cycle 2 Average

Particulate (ODEQ M-7) Ib/mbf 0.046 0.055 0.051

Ib/hr 0.0017 0.0018 0.0018

9rIdscf 0.0044 0.0034 0.0039

Volatile Organic Compounds

TGOC, dry basis (EPA M-25A) IbC/mbf 0.20 0.30 0.25

IbC/hr 0.0081 0.0116 0.0099

ppmC 80 87 84

Source Parameters

Flow Rate, standard dscf/min 56 76 66

Flow Rate, actual acf/min 96 124 110

Exhaust Moisture % 31 30 31

Exhaust Temperature of 161 159 160
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Description of the Source and Its Operation

5

The 16-foot Wellons kiln located in the Forest Research Lab at OSU is a small

version of a production kiln and is set up to dry about 2,000 board feet at a time.

A computer in an adjoining lab room controls the drying cycle. Photographs at

the end of the report text show the kiln and sampling setup.

It is steam-heated with coils located above the lumber on either side of an axial

fan. The fan reverses every four hours except initially (all programmed on the

computer) to keep the drying process mOre uniform.

There are two exhaust vents with motorized dampers, one from each side of the

steam coils. As the fan blows in one direction, the positive-pressure side

(between the steam coils and the lumber stack) exhausts through one vent while

the negative-pressure side vent is drawing in ambient air. The dampers are

controlled to keep the wet bulb temperature at the programmed level, so it is

expected that exhaust flow rates will vary over the cycle.

The exhausts were sampled above the roof of the building through ports located

to meet EPA Method 1 criteria. Two traverses were made on each exhaust for

each test run. VOC was sampled through another port just upstream from the

particulate sampling ports.

Although not directly related to this work, it is notable that the aluminum exhausts

and screens over their exits showed no deposits of material. According to Dr.

Milota, the kiln was installed in 1989 and has been in regular use (about 25%

overall) since then and the aluminum of the exhausts is still bright material,

inside and out.

Two loads of Coastal Hemlock were dried to less than 16% moisture, dry basis,

over 50-hour cycles. The wood dried during testing was from the Willamette

Industries Warrenton saw mill. The logs were 30 to 90 days old when cut on

November 9, 1998. The lumber was shipped under cover the next day to OSU

and stored outside under cover until the testing. The lumber was 16-foot

sections of 2 x 8's. A total of about 2,045 board feet were dried in each cycle.
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The drying schedule is summarized in Table 2; Table 3 is the drying data

summary. Graphs 1 and 2 show the dry and wet bulb temperatures inside the

kiln.

Table 2

Drying Schedule
of Hours

Period Hour Spray Tdry Twet Ramp Time Fan Reversals

1 0-8 Y 190 180 ~ 8 2

2 8-28 Y 190 152 10 20 4
3 28-38 Y 190 150 1 10 4

4 38-46 rr 190 154 1 8 4

5 ~6-54 rr 190 175 0.5 8 4

6 54-54~5 ~ 100 70 0.5 0.5 14

Table 3

Drying Data Summary

Units Charge 1 Charge 2

Run Time Hours 50.5 52.5

Initial MC % dry basis 134.3 127.6

Hot Check MC % dry basis, 13.2 @ 48:04 13.8 @48:S0

hr:min

Final MC % dry basis 15.0 13.4

Charge size Board feet 2048 2048
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Traverse Point Locations

Client Weyerhaeuser Company 10-May-95 Date
Location ESP #3, Outlet smjlmdh By
Method EPA I 3esp595 File
Outer Circumference Co ft
Wall thickness tin
Inner Circumference Cift
INSIDE ofFAR WALL Fin 99.00

to OUTSIDE of Nipple
INSIDE ofNEAR WALL Nin 9.00

to OUTSIDE ofNipple
STACK WALL to N-t in

to OUTSIDE ofNipple
DOWNstream Disturb A in 91.0
UPstream Disturb Bin 216.0
Inner Diameter Ds in 90.00
Area Assqin 6,362
DOWNstream Ratio AIDs 1.01
UPstream Ratio BIDs 2.40

Traverse (Particulate) 24
Recommended #PtslDiameter 12
Traverse (NON-Particulate) 16
Recommended #PtslDiameter 8
Actual Points per Diameter 12

Trav Fract Stack Actual Nearest Adjusted Traverse Traverse
Pt StklD ID Points 8ths Points Points Points

#No (f) (Ds) (Dsxf) (TP) (TP)* (TP+N) (TP+N)

I 2.13% 90.0 1.9 1.875 1.875 10.875 10 7 I 8
2 6.70% 90.0 6.0 6.000 6.000 15.000 15
3 11.81% 90.0 10.6 10.625 10.625 19.625 19 5 I 8
4 17.73% 90.0 16.0 16.000 16.000 25.000 25
5 25.00% 90.0 22.5 22.500 22.500 31.500 31 1 I 2
6 35.57% 90.0 32.0 32.000 32.000 41.000 41
7 64.43% 90.0 58.0 58.000 58.000 67.000 67
8 75.00% 90.0 67.5 67.500 67.500 76.500 76 1 I 2
9 - 82.27% 90.0 74.0· 74;000 74.000 83.000 83
10 88.19% 90.0 79.4 79.375 79.375 88.375 88 3 I 8
11 93.30% 90.0 84.0 84.000 84.000 93.000 93
12 97.87% 90.0 88.1 88.125 88.125 97.125 97 1 I 8

Horizon Engineering 503/255·5050 FAX 255·0505
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Sampling and Analytical Procedures

9

General Two loads of lumber were dried; particulate and TGOCs were

monitored almost continuously. The TGOC testing equipment was moved every

four hours to the exhausting stack. For the PM testing one set of filters and

glassware were used on each exhaust, keeping the same sample gear together

for each individual stack over the entire cycle. The filter and acetone weights

were allocated to each run on a sample weight basis.

Problems During Run 1 of the first cycle west exhaust, only 30 minutes of

particulate was collected due to test equipment startup problems. The moisture

and flow rates were still applied to the VOC results but the small amount of

particulate was included with the next run.

The VOCs during Run 13 of Cycle 2 were not used; there was a problem with the

dilution system and no VOCs were recorded, so an average of tests 12 and 14

were used during this period.

On the Sample Recovery Data Sheet for Run 10 of Cycle 2, the weight of the

first impinger was incorrectly recorded as 894g, the lab received about 984g.

Total Particulate Oregon DEQ Method 7 equipment and operating

methods were followed. DEQ Method 7 particulate includes the normal "front

half' heated probe and filter material specified in EPA Method 5, as well as

condensable material caught in the impingers in the "back half' of the train and a

back half filter located between the last two impingers. Probe and filter

temperatures were maintained at 250°F during the sampling.

Supporting EPA Methods 1, 2 and 4 were followed for determination of traverse

point locations, exhaust flow rates and moisture content. According to Method 2,

the duct geometry required two perpendicular traverses of 6 points each for the

particulate testing. Because of the extremely slow exhaust velocity, a Shortridge

AirData 870 digital micro manometer was used to measure the velocity

pressures instead of the normal inclined manometer. During much of the testing

the velocity pressure differential was below 0.001 inch of water. The micro

••••••• HORIZON ENGINEERING •••••••
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manometer reads to 0.0000 inches of water.

10

Moisture was determined (through impinger weight gain) for each run (four-hour

period) to allow moisture correction of the TGOC results. Blank Correction

Calculations are shown in the Appendix. Blank water values apply only to the

initial 200-ml of de-ionized water in the impingers at the beginning of the tests on

each exhaust. Approximately 200 ml of condensed water was left in the first two

impingers after each four-hour run.

Temperatures were monitored with k-type thermocouples and the indicators built

into the Graseby Model2010A pump/meter box. Calibrations on these and other

equipment used are in the Appendix. Leak checks were made on the pitot lines

and the sampling trains before and after each test run (four-hour period).

Isokinetic sampling conditions were determined with the aid of a Hewlett-Packard

48 series calculator programmed with the operating equations.

Lab analysis of the collected particulate samples was by Antech of Corbett,

Oregon. Their results and worksheets are in the Appendix.

vac A continuous analyzer was used for VOC determination as total gaseous

organic compounds according to EPA Method 25A. A JUM Engineering Model

VE-7 heated flame ionization detector was used on the 0-1000 ppm range.

The gas sampling probe was moved at every fan reversal to stay in the

exhausting stack. The sample stream was drawn through a heated stainless

steel probe and heated glass fiber filter, passed through heated Teflon sample

line to the heated FID analyzer in an equipment trailer. All sample-exposed lines

and surfaces were stainless steel or Teflon. The sample was diluted at the

analyzer with charcoal filtered ambient air to keep the moisture going into the

FID below 20%.

Calibrations on the TGOC analyzer were made using mixtures of propane in

nitrogen. All calibration standards used in the testing are traceable to NIST

standards. Introducing calibration gas just ahead of the heated filter made all

calibration checks "bias" checks. Zero, span, and calibration error (linearity)

••*.**. HORIZON ENGINEERING .*.*.*.



Willamette Ind., OSU Kiln, November 1998 11

were made at the beginning of each cycle. Before and after each four-hour test,

bias checks were made first with no adjustments to the dilution air rotameter,

then again with the dilution air shut off. The analyzer was very stable and rarely

needed adjustments.

All of the analyzer checks were well within allowable limits. The calculated

results are corrected for dilution air, moisture content (from the M-7 tests) and for

minor instrument drift. Documentation for the quality assurance checks on the

analyzer system and calibration gas certificates are in the Appendix.

The analyzer output was read every minute and recorded by a Rustrak Ranger II

data logger. A strip chart record was also made as a backup after the first day of

testing. Data logger information and the accompanying software were used to

determine the reported results. Graphic printouts of the data logger information

are in the Appendix.

Calculations To calculate emissions for the entire drying cycle periods,

data during calibration gaps and leak check periods had to be generated.

Calibration periods were filled in with averages of the preceding and follOWing

tests. Any missing data periods due to equipment interruptions were also

estimated using averages on both sides of the missing data. The process was

very steady so this should have little or no effect on the results.

Discussion

All quality assurance checks, including leak checks and instrument calibrations,

were within allowable tolerances. The isokinetics were somewhat higher than

normal Method 7 limits, but the fact that most of the particulate was in the back

half makes isokinetics of little importance.

Particulate concentrations measured according to DEQ Method 7 and are .
accurate to ± 5% or less. Sample volumes were relatively large, sample weights

were well above the interference level, and the long runs minimized the effect of

reagent blank weights.

******* HORIZON ENGINEERING *******
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VOC concentrations measured according to EPA Method 25A and are accurate

to ± 5% or less. Except for one four-hour period, calibrations showed good

stability. Corrections were made for minor instrument drift.

The velocity measurements were made with a digital micro manometer because

of the low velocity pressures. The uncertainty of the velocities and flow rates are

estimated to be ±15%. There were some velocities measured at the micro

manometers' lower limit of 0.0000 inches of water. The percent uncertainty in

these values can become significant. That these numbers were small minimizes

the uncertainty effect on the final results. The average velocity pressure for all of

the test runs was about 0.0006 inches. Also, the accuracy ofthe S-type pitot

coefficient at these low velocities is an unknown.

It is unlikely that all of the uncertainty will be in the same direction and overall we

estimate that the VOC emission results are ± 20% or better. The VOC emission

factors generated in this work are similar to the hemlock emission factors

pUblished in NCASI Technical Bulletin 718.

••••••• HORIZON ENGINEERING •••••••
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Figure 1

Forest Research Lab with Kiln Exhausts (Looking East)

13

Figure 2

Kiln Exhausts During Sampling

(TGOC analyzer is in trailer)
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Figure 3

16 Ft. Wellons Kiln (Loading End)
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Figure 4

16 ft. Wellons Kiln (Opposite End)
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Figure 5

Kiln Exhaust Ducts (West Side)
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Figure 6

East Side of Kiln Interior (no lumber)
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Figure 7

Rooftop Sampling

17

Figure 8

Exhausts During Testing (Skin Removed)
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Figure 9

Close-up of Exhaust Outlet (after nine years)

Figure 10

Particulate Control Boxes During Sampling

18
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APPENDIX
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Nomenclature
Constants Value Units Definition Ref
Psld(l) 29.92129 inllg Standard Pressure CRC
Pstd(2) 2116.22 Ibfl n' CRC
Tstd 527.67 ". Standard Temperature CRC
R 1545.33 n lbf Ilbmol GR Ideal Ou COllstant CRC
MWatm 28.965 lbm/lbmole Atmospheric (20.946 %02, 0.033% C02, Balance N2+Ar)
MWe 12.011 Ibm 11bmolc Carbon CRC
MWco 28.010 Ibm Ilbmole Carbon Monoxide CRC
MWco2 44.010 Ibm !lbmole elll"bon Dioll:idc CRC
MWh20 18.Q15 Ibm !Ibmole Water CRC
MWno2 46.006 Ibm Ilbmole Nitrogen Dioxide CRC
MWo2 31.999 Ibm/lbmole Oxygen CRC
MWso2 64.063 Ibm I Ibmole Sulfur Dioxide CRC
MWn2+ar 28.154 Ibm Ilbmole (Balance with 98.82% N2 & 1.18% AI) Emission balance

CI 385.3211 fil I Ibmol Ideal Oas Constant@Standard Conditions

C2 816.5455 inHg inl/ "R fll Isokentics units COllection constant

Kp 5129.4 nI mill { ( inHg Ibm/mole) I (OR inH20»)"~ Pitot tube constant Ref2.5.1
Symbol Units Definition Calculating Equation or Source or Data EPA
As in' Area, Stack

An in' Area, Nozzle
Bw, % Moisture, % Slack gas flOO VW(Sld) I [Vw(std)+Vm(std) n Eq.5-3
C ppmv-C Carbon (General Reporting Basis for Organics)

CI tl3/1bmol Gas Conslant@ Standard Conditions ( R Tstd I Psld(2) )

C2 ioHg in21OR ft2 (14,400 Psld/Tsldl

Cd Ibm-GAS I MMdscf Mass of gas per unit volume [Cgas MWgas lei}

eg gr/dscf Grain Loading, Actual { 15.432 rnn I Vm(sld) 1,000 I Eq.5-6
cg@X%C02 gr/dscf Grain Loading Corrected 10 X% Carbon Dioxide (X%/C02%)

cg@X%02 gr/dscf Grain Loading COlTCcled 10 X% Oxygen { (20.946-X%) I (20.946-02%) I
Cgas ppmv, % Gas Concentration, (Corrected)

Cgas@X%C02 ppmv Gas Concentration Correction 10 XO/O CllIbon Dioxide {X%IC02%}

Cgas@X%02 ppmv Gas Concentration Correction 10 X% Oxygen ( (20.946.X%) J(20.946-02%) I

CO ppmv Carbon Monoxide

Co ft Outer Circumference of Circular Stack

Ci ft Inner Circumference of Circular Stack

CO2 % Carbon Dioxide

Cp Pitot tube coefficient

CI Iblhr Particulate Mass Fmissions (60 cg Qsdl7,OOO I
dH' in H20 Pressure differential across orifice

Dn In Diameter, Nozzle

dp"!l2 Average square root ofve!ocity preuure

Ds in Diameter, Stack

E Ib/MMBlu Pollutant Emission Rate Cgas Fd MWgas (20.9461 (20.946-02%» I( 1,000,000 Cl )

Fd dscf I MMBtu F Factor for Various Fuels Table 19~1

I % Percent Isokinetic 1C2 Ts(abs) Vm(std) I (va Ps mfg An 0) 1 Eci·5-8'
Md Ibm Ilbmole Molecular weight, Dry Stack Gas [(I-O/002-0/0C02XMWn2+ar)+(%02 MWo2}+(%C02 MWc02) Eq. 3~1·

mfg Mole fraction of dry stack gas [ I-BwsJIOO 1
Mgas Ibmlhr Gaseous Mass Emi,isons [60 Cgas(ppmv) MW Pstd(2) Qsd/l,OOO,OOO R Tstd 1
mn mg Particulate lab sample weigbt

Ms Ibm I Ibmole Molecular weigbt, Wet Stack [Md mfg +MWb20 (I-mfg) 1 Eq.2-5

MW Ibm I Ibmole Molccular Weight

N02 ppmv-N02 Nitrogen Dioxide ( General Reporting Basis for NOx)

NO. ppmv-N02 Nitrogen Ollides (Reported as N02)

02 % Oxygen

OPC % Opacity

Pbar in Hg Pressure, Barometric

Pg in H20 Pressure, Static Stack

Po inHg Pressure, Absolute across Orifice [ Pbar+dW1J.5955)

Ps in Hg Pressure, Absolute Slack ( Pbar+PglIJ.59551 Eq.2·6*

Qa acf/min Volumetric Flowrate, Actual (Asvs/l44]

Qsd dscf/min Volumetric Flowrate, Dry Standard [Qa Tstd mrg Ps}1 [Pstd(l) Ts(abs») Eq 2~10·

Rf MMBtulhr [ t,ooo,ooo Mgas (20.946-02) Y[Cd Fd 20.946)

S02 ppmv~S02 Sulfur Dioxide

t in Wall thickness of a stack or duct

TGOC ppmv~C Total Gaseous Organic Concentration (Reported as C)

Tm OF Temperalure, Dry gas meter

Tm(abs) "R Temperature, Absolute Dry Meter [ Tm + 459.67 )

Ts of Temperature, Stack gas

Ts(abs) 'R 1\:mperature, Absolute Slack gas [Ts + 459.67)

Vic ml Volume of condensed water

Vm def Volume, Gas sample

Vm(std) dscf Volume, Dry slandard gas sample ( Y Vm Tstd Po V[Pstd(l) Tm(abs) I Eq.5-1

vs fpm Velocity, Stack gas Kp Cp dp"% I Ts(abs) I (Ps Ms) Y' Vi Eq.2-9'

Vw(std) sef Volume, Waler Vapor 0.04707 Vic Eq.5-2

Y Dry gas meter calibration faclor Fig. 5.6

0 min Time, TOlalumple

• Based on equation.

Horizon Engineering 503/255-5050 FAX 255-0505
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DRIFT CORRECTION DOCUMENTATION

(Eq.3A-I)

(Eq.6C-I)where Co.= 0

EPA Drift Egustions:
• Method 3A: Oxygen and Carbon Dioxide

C
(Cm. - Coa)(C - Cm) +Cm•

gas (Cm - Co)

• Method 6C: Sulfur Dioxide

C = Cma(C-Co )

gas (Cm -Co)

• Method 7E: Nitrogen Oxides, Section 8 of Method 7E states: "Follow Section 8 of Method 6C (Eq.
6C-I)"

• Method 10: Carbon Monoxide, the EPA does not currently address Gas Filter Correlation instruments,
therefore there are no current standards.

• Method 25A: Total Gaseous Organic Concentration (TGOC), this method does not mention correcting
for drift although there are established limits.

Horizon Engineering Drift Correction Egustions:

1: - (1;, - Tis) T.
x- 2 + Is

Co

C

Definition
Effluent gas concentration, dry basis
Actual upscale calibration gas concentration
Actual zero/low calibration gas concentration
Average of initial and fmal system upscale calibration bias responses
Initial system upscale calibration bias response
Final system upscale calibration bias response
Average of initial and fmal system zero/low calibration bias responses
Initial system zero/low calibration bias response
Final system zero/low calibration bias response
Average gas concentration indicated by gas analyzer, dry basis
Starting test time
Ending test time
Initial system bias calibration response time
Final system bias calibration response time
Mid-point of test time or gas sampling interval to be analyzed
Approximate upscale response at mid-point test time
Approximate zero/low response at mid-point test time

Horizon
C...
Cm•

Coo

Notes or exceptions:
TOOe is first recorded on a wet basis, then corrected to a dry basis
The TOOe instruments used by Horizon have some historic data on instrument response to different hydrocarbons.
For propane the response is t to I molecule while methane is 1.037 to t molecule. We correct for the instrument's
"over response" to methane.

Air Pollution Emission Testing. Infrared Inspections. Mechanical Engineering
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Particulate - Cycle No.1 Summary

Willamette Ind.• OSU
Cycle No.1 Hemlock - Particulate
Nov 16 18 1998- ,

Interval
Run Stmt End Test Time Bws Qsd Isokinetics Particulate Percent
ID min min Kiln dscfm % gr/dscf Ibmlhr Ibm Back Half

13:44 14:20 36
t 14:20 14:50 30 5.00 147.2

14:50 15:59 69
2 15:59 19:48 222.5 229 38.96 27.5 157.5 0.00610 0.00140 0.00519 95.9%

19:48 20:06 18 0.00140 0.00042
3 20:06 23:36 160.0 210 49.40 35.1 106.6 0.00460 0.00140 0.00373 90.2%

23:36 23:48 12 0.00313 0.00063
4 23:48 03:44 235.0 236 37.32 50.6 115.8 0.00990 0.00430 0.01684 97.8%

03:44 03:59 15 0.00318 0.00080
5 03:59 07:25 205.0 206 28.29 90.9 96.4 0.00240 0.00190 0.00649 87.1%

07:25 08:12 47 0.00205 0.00161
6 08:12 11:44 203.8 212 28.62 71.6 111.5 0.00350 0.00220 0.00747 92.8%

11:44 12:22 38 0.00206 0.00130
7 12:22 15:49 187.4 207 24.21 77.6 103.9 0.00290 0.00190 0.00593 89.6%

15:49 16:07 18 0.00159 0.00048
8 16:07 19:44 206.8 217 24.09 44.4 130.3 0.00350 0.00130 0.00448 93.5%

19:44 20:05 21 0.00159 0.00056
9 20:05 23:27 195.0 202 23.72 67.1 104.4 0.00320 0.00190 0.00618 90.7%

23:27 23:48 21 0.00206 0.00072
10 23:48 03:29 220.0 221 23.06 60.5 122.8 0.00430 0.00220 0.00807 95.1%

03:29 03:52 23 0.00187 0.00072
II 03:52 07:35 210.0 223 26.64 60.2 106.8 0.00290 0.00153 0.00535 89.3%

07:35 07:58 23 0.00141 0.00054
12 07:58 11 :50 224.0 232 27.95 34.5 151.3 0.00430 0.00130 0.00485 94.7%

11 :50 12:03 13 0.00169 0.00037
13 12:03 16:06 210.0 243 43.10 56.3 110.9 0.00440 0.00210 0.00735 90.9%

I Time Weighted Averages I

Total Cycle Time
Total Test Interval
Total Actual Testing Time
Percent Actual Testing of Cycle Time

3,022 min
2,887 min
2,480 min
82.0%

H20
%

31.1

Qsd
dscfm

56.1

Iso
% gr/dscf lbmlhr

0.00170
119.0 0.00442

Total
Ihm

0.09428
0.09007
0.08194

Production 2,048 bft
0.04001 Ibm/Mdbft (For actual testing time)
0.04604 Ibm/Mdbft (Corrected for untested intervals between runs, port changes and 13:44 to 15:59)

NOTES [A] Emissions for untested intervals are time weighted average of previous and following tests.
[B] Run one incomplete due to equipment problems (13:44 to 15:59)
[e] Total eycle time is from 13:44 Nov 16 to 16:06 Nov 18.
[0] Total test interval time is from 15:59 Nov 16 to 16:06 Nov 18.
[E] Total actual testing time is the time the meter box is sampling.
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Particulate - Cycle No.2 Summary

Oregon State - Willamette
Cycle No.2 Hemlock - Particulate
Nov 1821 1998- ,

Interval
Run Start End Test Time Bws Qsd Isokinetics Particulate Percent
ID min min Kiln dscfm % gr/dscf Ibm/hr Ibm Back Half

20:05 20:40 35
I 20:40 22:t5 80.0 95 6.97 212.1 102.1 0.00290 0.00520 0.00823 90.8%

22:15 22:35 20 0.00322 0.00107
2 22:35 02:13 210.0 218 40.56 52.5 126.8 0.00546 0.00246 0.00894 93.7%

02:13 02:31 18 0.00217 0.00065
3 02:31 06:15 210.0 224 48.50 56.4 115.0 0.00390 0.00189 0.00704 87.8%

06:15 06:33 18 0.00231 0.00069
4 06:33 10:31 225.0 238 37.08 66.4 123.5 0.00477 0.00271 0.01076 93.2%

10:31 10:48 17 0.00279 0.00079
5 10:48 14:32 210.0 224 28.73 116.9 95.7 0.00286 0.00287 0.01070 88.0%

14:32 14:51 19 0.00235 0.00074
6 14:51 18:31 213.8 220 24.76 79.0 111.4 0.00273 0.00185 0.00677 90.1%

18:31 19:03 32 0.00205 0.00109
7 19:03 22:19 190.0 196 23.97 92.2 110.5 0.00288 0.00227 0.00742 88.8%

22:19 22:39 20 0.00180 0.00060
8 22:39 02:14 215.0 215 22.56 69.1 110.0 0.00233 0.00138 0.00494 88.7%

02:14 02:40 26 0.00148 0.00064
9 02:40 06:18 210.0 218 22.39 68.2 110.9 0.00270 0.00158 0.00573 88.3%

06:18 06:37 19 0.00157 0.00050
10 06:37 10:33 230.0 236 22.90 62.9 110.7 0.00291 0.00157 0.00618 90.9%

10:33 10:45 12 0.00166 0.00033
11 10:45 14:34 225.0 229 25.35 86.5 115.3 0.00237 0.00176 0.00671 86.2%

14:34 14:45 11 0.00146 0.00027
12 14:45 18:34 220.0 229 25.29 54.0 122.2 0.00248 0.00115 0.00438 89.0%

18:34 18:49 15 0.00175 0.00044
13 18:49 22:33 160.0 224 42.40 65.4 132.4 0.00459 0.00257 0.00960 90.8%

22:33 22:54 21 0.00249 0.00087
14 22:54 00:29 95.0 95 43.16 49.9 130.4 0.00551 0.00236 0.00373 93.5%

00:29 01:12 43
Time Weighted Averages I

Total Cycle Time
Total Test Interval
Total Actual Testing Time
Percent Actual Testing of Cycle Time

3.187 min
3.109 min
2,694 min
84.5%

H20 Qsd
% dscfm

29.9 75.7

Iso
% gr/dscf Ibm~1r

0.00181
115.2 0.00337

Total
Ibm

0.11258
0.10982
0.10113

Production 2,048 bft
0.04938 IbmlMdbft (For actual testing time)
0.05497 Ibm/Mdbft (Corrected for untested intervals between runs, port changes,12:05 to 12:40, and 00:29 to 01:12)

NOTES [A] Emissions for untested intervals are time weighted average of previous and following tests.
[B]
[C] Total cycle time is from 20:05 Nov 18 to 01 :12 Nov 21.
[D] Total test interval time is from 20:40 Nov 18 to 00:29 Nov 21.
[E] Total actual testing time is the time the meter box is sampling.
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Particulate Emissions

Client Willamette Ind. - OSU 16-Nov-98 Date
Source Wood Kiln - Hemlock drb/cdb Operator
Location Corvallis, OR cyclrune File
Methods EPA 1-4, ODEQ 5 mew Analysist/QA
Definitions Symbol Units Cycle No. 1 - EAST Average

Run 2 Run 4 Run 6 Run 8 Run 10 Run 12 Time Weighted
Date 16-Nov 16-Nov 17-Nov 17-Nov 17-NoY 18-Nov
Time, Starting 15:59 23:48 08:12 16:07 23:48 07:58 ITime, Ending 19:48 03:44 11:44 19:44 03:29 11:50
Volume, Gas sample Vm dcf 45.854 66.222 79.175 57.525 79.022 56.854
Temperature, Dry gas meter Tm of 61.0 65.7 73.4 66.4 69.8 72.5 68.1
Temperature, Stack gas Ts of 165.6 168.4 158.6 155.6 155.0 159.3 160.6
Pressure differential across orifice dH in H2O 0.049 0.184 0.510 0.138 0.289 0.101 0.208
Average sqrt vel. pressure (flow) dpAYz inH20A~ 0.0126 0.0228 0.0286 0.0168 0.0226 0.0137 0.019
Average sqrt vel. pressure (iso) dpAYz inH2QAYz 0.0126 0.0228 0.0286 0.0168 0.0226 0.0137
Diameter, Nozzle On in 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880
Pitot tube coefficient Cp 0.8054 0.8054 0.8054 0.8054 0.8054 0.8054
Dry gas meter calibration factor Y 0.9909 0.9909 0.9909 0.9909 0.9909 0.9909
Pressure, Barometric Pbar inHg 30.05 30.05 30.09 30.09 30.09 30.08
Pressure, Static Stack Pg in H2O 0.00 0.00 0.00 0.00 0.00 0.00
Time, Total sample 0 min 222.5 235.0 203.8 206.8 220.0 224.0
Stack Area As in2 159.5 159.5 159.5 159.5 159.5 159.5
Nozzle Area An in2 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667
Volume ofcondensed water Vic ml 627.1 837.5 666.2 387.7 499.9 462.8
Particulate sample weight-Total mn mg 18.15 42.51 17.82 13.12 21.65 15.55
Oxygen Atmos. %02 20.95 20.95 20.95 20.95 20.95 20.95
Carbon Dioxide Atmos. % CO2 0.03 0.03 0.03 0.03 0.03 0.03
Molecular weight, Dry Stack Md Ibm I Ibmole 28.96 28.96 28.96 28.96 28.96 28.96
Pressure, Absolute Stack Ps inHg 30.05 30.05 30.Q9 30.Q9 30.09 30.08
Pressure, avg accoss orifice Po inHg 30.05 30.06 30.13 30.10 30.11 30.Q9

Volume, Dry standard gas sample Vm(std) dscf 46.25 66.22 78.19 57.52 78.52 56.17 63.67
Volume, Water Vapor Vw(std) scf 29.52 39.42 31.36 18.25 23.53 21.79 27.48
Moisture, % Stack (EPA 4) Bws(l) % 38.96 37.32 28.62. 24.09 23.06 27.95 30.17
Moisture, % Stack (Psycho-Sat) Bws(2) % 36.40 38.71 30.95 28.88 28.43 31.45 32.60
Moisture, % Stack (Theoretical) Bws(3) % na na na na na na

Moisture, % Stack (Predicted) Bws(5) % na 37.50 25.00 25.00 20.00 20.00
Mole Fraction dry Gas mfg 61.0% 62.7% 71.4% 75.9% 76.9% 72.1% 69.8%
Molecular weight, Wet Stack Ms Ibm I Ibmole 24.70 24.88 25.83 26.33 26.44 25.90 25.66
Velocity, Stack gas (flow) vs fPm 47.9 86.4 105.5 61.2 82.2 50.4 72.0
Velocity, Stack gas (iso) vs fPm 47.9 86.4 105.5 61.2 82.2 50.4
Volumetric Flowrate, Actual Qa acf/min 53.1 95.7 116.8 67.8 91.0 55.8 79.8
Volumetric Flowrate, Dry Standard Qsd dscf/min 27.5 50.6 71.6 44.4 60.5 34.5 47.9
Percent Isokinetic ! % 157.5 115.8 111.5 BO.3 122.8 151.3 B1.7

Grain Loading, Actual cg gr I dscf 0.006! 0.0099 0.0035 0.0035 0.0043 0.0043 0.0053
mgl dscm 13.9 22.7 8.0 8.1 9.7 9.8 12.2

Particulate Mass Emissions Ct Ibm/hr 0.0014 0.0043 0.0022 0.0013 0.0022 O.OOB 0.0021
gm/hr 0.65 1.95 0.98 0.6! 1.00 0.57 0.97

Total mass emissions gm 2.40 7.64 3.32 2.09 3.67 2.14

Front Half gm 0.08 0.14 0.15 0.09 0.13 0.08

Back Half gm 2.32 7.49 3.17 2.00 3.54 2.06
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Particulate Emissions

Client Willamette Ind. - OSU 16-Nov-98 Date
Source Wood Kiln - Hemlock drb/cdb Operator
Location Corvaliis, OR cyclrunw File
Methods EPA 1-4, ODEQ 5 mew AnalysistlQA
Definitions Symbol Units Cycle No. I - WEST Average

Run 1&3 Run 5 Run 7 Run 9 Run 11 Run 13 Time Weighted
Date 16-Nov 17-Nov 17-Nov 17-Nov 18-Nov 18-Nov
Time, Starting *20:06 03:59 12:22 20:05 03:52 12:03
Time, Ending 23:36 07:25 15:49 23:27 07:35 *16:06
Volume, Gas sample Vm dcf 36.095 87.245 78.297 66.834 66.222 63.694
Temperature, Dry gas meter Tm of 67.1 72.6 79.4 76.0 76.9 78.1 75.2
Temperature, Stack gas Ts of 176.9 161.5 154.1 152.7 155.4 172.4 161.8
Pressure differential across orifice dH in H20 0.168 0.659 0.539 0.389 0.332 0.399 0.422
Average sqrt velocity pressure (flow) dp"Vz inH20"Y, 0.020 0.037 0.030 0.026 0.024 0.028 0.028
Average sqrt velocity pressure (iso) dp""!Iz inH20"\~ 0.024 0.037 0.032 0.026 0.024 0.028 0.029
Diameter, Nozzle Dn in 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880
Pitot tube coefficient Cp 0.7901 0.7901 0.7901 0.7901 0.7901 0.7901
Dry gas meter calibration factor y 0.9906 0.9906 0.9906 0.9906 0.9906 0.9906
Pressure, Barometric Pbar inHg 30.05 30.09 30.09 30.09 30.08 30.44
Pressure, Static Stack Pg in H20 0.00 0.00 0.00 0.00 0.00 0.00
Time, Total sample '" min 160.0 205.0 187.4 195.0 210.0 210.0
Stack Area As in2 159.5 159.5 159.5 159.5 159.5 159.5
Nozzle Area An in2 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667
Volume of condensed water Vic ml 746.3 723.3 518.9 433.8 500.9 1014.8
Particulate sample weight-Total mn mg 10.71 13.59 14.21 13.69 12.14 18.04
Oxygen Atmos. %02 20.95 20.95 20.95 20.95 20.95 20.95
Carbon Dioxide Atmos. % C02 0,03 0.03 0,03 0,03 0,03 0.03
Molecular weight, Dry Stack Md Ibm Ilbmole 28.96 28.96 28.96 28.96 28.96 28.96
Pressure, Absolute Stack Ps inHg 30.05 30.09 30.09 30.09 30.08 30.44
Pressure, avg arcoss orifice Po inHg 30.06 30.14 30.13 30.12 30.10 30.47
Volume, Dry standard gas sample Vm(std) dscf 35.99 86.30 76.45 65.65 64.91 63.05 66.34
Volume, Water Vapor Vw(std) scf 35.13 34.05 24.43 20.42 23.58 47.77 30.96
Moisture, % Stack (EPA 4) Bws(l) % 49.40 28.29 24.21 23.72 26.64 43.10 32.13
Moisture, % Stack (Psychometry-Sat) Bws(2) % 46.39 33.13 27.84 26.92 28.74 41.66 33.81
Moisture, % Stack (Theoretical) Bws(3) % na na na na na na
Moisture, % Stack (Predicted) Bws(5) % 45.00 35.00 na 20.00 20.00 30.00
Mole Fraction dry Gas mfg 50.6% 71.7% 75.8% 76.3% 73.4% 56.9% 67.9%
Molecular weight, Wet Stack Ms Ibm Ilbmole 23.56 25.87 26.31 26.37 26.05 24.24 25.45
Velocity, Stack gas (flow) vs fpm 75.3 133.9 106.9 91.7 86.0 105.3 100.7
Velocity, Stack gas (iso) vs [pm 94.1 133.9 112.6 91.7 86.0 105.3
Volumetric Flowrate, Actual Qa acf/min 83.4 148.3 118.4 101.5 95.2 116.6 111.5
Volumetric Flowrate, Dry Standard Qsd dscf/min 35.1 90.9 77.6 67.1 60.2 56.3 65.4
Percent Isokinetic I % 106.6 96.4 103.9 104.4 106.8 110.9 104.8

Grain Loading, Actual· cg gr I dscf 0.0046 0.0024 0.0029 0.0032 0.0029 0.0044 0.0034
mgl dscm 10.5 5.6 6.6 7.4 6.6 10.1 7.7

Particulate Mass Emissions Ct Ibm I hr 0.0014 0.0019 0.0019 0.0019 0.0015 0.0021 0.0018
gm/hr 0.63 0.86 0.87 0.84 0.68 0.97 0.81

Total mass emissions gm 1.67 2.93 2.70 2.73 2.37 3.39

Front Half gm 0.17 0.39 0.29 0.26 0.26 0.31

Back Half gm 1.50 2.54 2.42 2.47 2.11 3.07
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Particulate Emissions

Client Willamette Ind, - OSU 18-Nov-98 Date
Source Wood Kiln - Hemlock drb/cdb Operator
Location Corvallis, OR cyc2runw File
Methods EPA 1-4, ODEQ 5 mew Analysis1JQA
Definitions Symbol Units Cycle No, 2 - WEST Average

Run I Run 3 Run 5 Run 7 Run 9 Run II Run 13 Time Weighed
Date 18-Nov 19-Nov 19-Nov 2O-Nov 10-Nov 2O-Nov 20-Nov
Time, Starting 20:40 02:31 \0:48 19:03 02:40 \0:45 18:49
Time, Ending 22:15 06:15 14:32 22:19 06:18 14:34 22:33
Volume, Gas sample Vm dcf 31.840 64.557 90,067 92,106 76,084 107,325 66.257 80,3
Temperature, Dry gas meter Tm OF 52.6 59. t 66,S 67.8 71.0 70,2 69.9 66.5
Temperature, Stack gas Ts OF 97.2 177,0 159, I (58.1 155.8 159,0 174,7 159.4
Pressure differential across orifice dH in H20 0.558 0,330 0,775 0.625 0,320 0,606 0.413 0.5175
Average sqrt velocily pressure (flow) dpAY2 in H20"Y:l 1),066 0,031 0,{)47 0,035 {),026 {),{)34 0,{)32 0,0363
Average sqrt velocity pressure (iso) dpAY2 in H201\Y:l {)J)66 0.1131 OJ)47 0.035 0,026 0,034 0,032
Diameter, Nozzle Dn in 0,6192 0,9880 0,8878 0,9880 O,9S80 0,9880 0,9880
Pitot tube coefficient Cp 0,7900 0,7900 {),7900 (),7900 0,7900 0,7900 0,7900
Dry gas meter calibration factor y 0,9906 0,9906 0,9906 0,9909 0,9909 0,9909 0,9909
Pressure, Barometric Pbar inHg 30,08 30,08 30.44 30M 30.44 30M 30.44
Pressure. Static Stack Pg in H2O 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Time, Total sample 0 min 80 210 2\0 190 210 225 160
Stack Area As in2 159.5 159.5 159,5 159,5 159.5 159.5 159,5
Nozzle Area An in:! 0,3011 0,7667 0,6190 0,7667 0,7667 0,7667 0.7667
Volume of condensed water Vic ml 52, I 1309.4 780.4 623.1 467,8 778.4 \041.9
Particulate sample weight-Total mn mg 6,07 16,67 17,02 17.46 13.45 16,72 19,91
Oxygen Atrnos. %02 20,95 20,95 20,95 20.95 20,95 20,95 20.95
Carbon Dioxide Atmos. % C02 0,03 0,03 0,03 0,03 0,03 0,03 0,03
Molecular weight, Dry Stack Md Ibm 1Ibmole 28,96 28,96 28,96 28,96 28,96 28.96 28,96
Pressure, Absolute Stack Ps inHg 30.08 30,08 30M 30.44 30.44 30.44 30.44
Pressure, avg arcoss orifice Po inHg 30.12 30,10 30.50 30.49 30.46 30.48 30.47
Volume, Dry standard gas sample Vm(std) dscf 32,71 65.44 91.14 93,01 76,33 \07,89 66.62 81.0
Volume, Water Vapor Vw(std) scf 2.45 6\.63 36,73 29.33 22,02 36,64 49,04 36,7
Moisture, % Stack (EPA 4) Bws(l) % 6.97 48,50 28,73 23,97 22.39 25,35 42.40 30.0
Moisture, % Stack (Psychometry-Sat) Bws(2) % 5,84 46.46 30,93 30,24 28,69 30,88 43.72 33,0
Moisture. % Stack (Theoretical) Bws(3) % na na na na na na na
Moisture, % Stack (Predicted) Bws(5) % 15,00 40,00 30,00 25,00 20,00 20.00 35,00 27.2
Mole Fraction dry Gas mfg 93,0% 51.5% 71.3% 76.0% 77.6% 74,7% 57,6% 70,0%
Molecular weight, Wet Stack Ms Ibm/lbmole 28.20 23,65 25,82 26,34 26.51 26,19 24,32 25,7
Velocily, Stack gas (flow) vs fpm 216,1 118,6 170,7 126,0 90,9 120.6 12\.2 130.4
Velocity, Stack gas (iso) vs fpm 216.1 118.6 170,7 126,0 90.9 120.6 121.2 130.4
Volumetric Flowrate, Actual Qa aef/min 239.3 131.4 189.0 139.5 100,7 133,6 134,2 144,5
Volumetric Flowrate, Dry Standard Qsd dscflmin 212.1 56,4 116,9 92,2 68,2 86,5 65.4 89.6
Percent Isokinetic I % 102,1 115,0 95,7 110.5 110.9 115,3 132.4 II\.9

Grain Loading, Actual cg gr 1dscf 0,0029 0,0039 0,0029 0,0029 0,0027 0,0024 0,0046 0,0032
mg/dscm 6.6 9,0 6,6 6,6 6,2 5,5 10,6 7.2

Particulate Mass Emissions Ct Ibm 1hr 0,0052 0,0019 0,0029 0,0023 0,0016 0,0018 0.0026 0,0023
gm/hr 2.36 0,86 1.31 1.04 0,72 0,80 1.17 1.06

Total mass emissions gm 3,15 3,02 4,58 3,29 2.52 3,02 3.13
Front Half gm 0.31 0,39 0,58 0.39 0,31 0.44 0,31

Bac~ Half gm 2,84 2.63 4.00 2,90 2,21 2,58 2.82
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Particulate Emissions

Client Willamette Ind. - OSU 18-Nov-98 Date
Source Wood Kiln - Hemlock drb/cdb Operator
Location Corvallis, OR cyc2rune File
Methods EPA 1-4, ODEQ 5 mew AnalysistiQA
Definitions Symbol Units Cycle No.2 - EAST Average

Run 2 Run 4 Run 6 Run 8 Run 10 Run 12 Run 14 Time Weighted
Date 18-Nov 19-Nov 19-Nov 20-Nov lO-Nov 20-Nov 20-Nov
Time, Starting 22:35 06:33 14:51 10:39 06:37 14:55 22:54
Time, Ending 02:13 10:31 18:31 02:14 10:33 18:34 00:29
Volume, Gas sample Vm dcf 66.257 88.457 89.594 78.208 76.177 69.427 29.655 74.8
Temperature, Dry gas meter Tm of 58.7 65.3 68.1 7U.5 66.9 69.7 71.9 66.9
Temperature, Stack gas Ts OF 168,2 169,4 150.1 153.3 154.1 [53.0 173.1 159.0
Pressure differential across orifice dH in H20 0.2433 0.3813 0,4821 0.3179 0.2920 0.2252 0.2105 0.3159
Average sqrt velocity pressure (flow) dpl\Yz in H20A Y2 0.0248 0.0298 0.0298 0.0255 0.0234 0.0206 0.0244 0.0256
Average sqrt velocity pressure (iso) dp"% inH20A Jh 0.0248 0.0298 0.0298 O.fJ255 0.0234- 0.0206 0.0244

Diameter, Nozzle Dn in 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880
Pitot tube coefficient Cp 0.8054 0.8054 0.8054 0.8054 0.8054 0.8054 0.8054
Dry gas meter calibration factor Y 0.9909 0.9909 0.9909 0.9909 0.9909 0.9909 0.9909
Pressure, Barometric Pbar inHg 30.08 30.08 30.44 30.44 30.44 30.44 30.44
Pressure, Static Stack Pg in H20 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Time, Total sample 0 min 210.0 225.0 213.8 215.0 230.0 220.0 95.0
Stack Area As in] 159.5 159.5 159.5 159.5 159.5 159.5 159.5
Nozzle Area An in] 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667
Volume of condensed water Vic ml 974.8 1110.0 632.1 485.9 485.9 501.9 478.9
Particulate sample weight-Total mn mg 23.80 27.41 15.98 11.86 14.53 11.21 10.61
Oxygen Atmos. %02 20.95 20.95 20.95 20.95 20.95 20.95 20.95

Carbon Dioxide Atmos. % C02 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Molecular weight, Dry Stack Md Ibm/lbmole 28.96 28.96 28.96 28.96 28.96 28.96 28.96
Pressure; Absolute Stack Ps inHg 30.08 30.08 30.44 30.44 30.44 30.44 30.44

Pressure, avg arcoss orifice Po inHg 30.10 30.11 3Q.48 30.46 30.46 30.46 30.46
Volume, Dry standard gas sample Vm(std) dscf 67.23 88.65 90.40 78.53 77.01 69.80 29.69 75.4
Volume, Water Vapor Vw(std) scf 45.88 52.25 29.75 22.87 22.87 23.62 22.54 32.1
Moisture, % Stack (EPA 4) Bws(l) % 40.56 37.08 24.76 22.56 22.90 25.29 43.16 29.8
Moisture, % Stack (Psychometry-Sat) Bws(2) % 38.48 39.48 24.99 27.00 27.55 26.80 42.24 31.5
Moisture, % Stack (Theoretical) Bws(3) % na na na na na na na

Moisture, % Stack (Predicted) Bws(5) % 20.00 30.00 25.00 20.00 20.00 20.00 35.00 23.4

Mole Fraction dry Gas mfg 59.4% 62.9% 75.2% 77.4% 77.1% 74.7% 56.8% 70.2%

Molecular weigh~ Wet Stack Ms 1bm/lbmole 24.52 24.90 26.25 26.49 26.46 26.20 24.24 25.7

Velocity, Stack gas (flow) vs fpm 94.4 112.9 107.6 92.0 84.2 74.5 93.3 94.2

Velocity, Stack gas (iso) vs fpm 94.4 112.9 107.6 92.0 84.2 74.5 93.3 94.2

Volumetric Flowrate, Actual Qa aef/min 104.6 125.1 119.2 101.8 93.3 82.5 103.4 104.3

Volumetric Flowrate, Dry Standard Qsd dscf/min 52.5 66.4 79.0 69.1 62.9 54.0 49.9 63.0

Percent Isokinetic 1 % 126.8 123.5 111.4 110.0 110.7 122.2 130.4 118.3

Grain Loading, Actual cg gr / dscf 0.0055 0.0048 0.0027 0.0023 0.0029 0.0025 0.0055 0.0036
mg/ dscm 12.5 10.9 6.2 5.3 6.7 5.7 12.6 8.2

Particulate Mass Emissions Ct Ibm/ hr 0.0025 0.0027 0.0018 0.0014 0.0016 0.0011 0.0024 0.0019
gm /hr 1.12 1.23 0.84 0.63 0.71 0.52 1.07 0.86

Total mass emissions gm 3.91 4.62 2.99 2.24 2.73 1.91 1.69

Front Half gm 0.24 0.31 0.30 0.25 0.25 0.21 0.11

Back Half gm 3.66 4.30 2.69 1.99 2.48 1.70 1.58
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Sample Calculation Worksheet

ClientiSourcelLocation WIlo50 J.<; d~c: Y" ,<:. 1 R u"\ Y
Date !/-/b_c/'O \ <-

Run # L-{ c~,-I

Constants Value
Psld( I) 29.92129

Psld(2) 2116.22

Tsld 527.67

R 1545.33

CI 385.3211

C2 816.5455

MWco 28.010

MWaun 28.965

Units
inHg

Ibf1ft'
OR
ft IbfIlbmol oR

ftl/lbroel

inHg iolt oR ft2

Ibm Ilbmole

Ibm Ilbmole

Constants Value
MWc 12.011

MWco2 44.010

MWh20 18.015

MWno2 46.006

MWo2 31.999

MWso2 64.063

MWn2+ar 28. t 54

Kp 5129.4

Page lof2
Units
Ibm Ilbroote

Ibm I Ibmole
Ibm Ilbmnte

Ibm/lbmole

Ibm/lbrnole

Ibm/lbmole

lbm/lbmole

ft I min [ ( inHg Ibm/mole) I (OR inH20)] "Y2

Symbol Units Data Eetry Symbol Units Data Entry
Vm dcf bh.1.22 Pg in H2O n
Tm OF &; 5.1',"\ OR t't5'i.61 0 min .1-"15
Ts OF Ib~.~':> OR -l '-I <;'\.61 As in], I "'''I. 'f
dH in H20 O.~ An in], O.7bb

dpAJA in H2QAY1 --;;:l 0 ?." Vic ml 8'37.5
Dn in 1",,4£8 mn mg '-\'2..01
Cp , 50\) 02 %02 ~O."t"
y Wlo'8' CO2 % CO2 0.0">

Pbar inHg JO.OS

Defmitlons Symbol Units Equations
Molecular weight, Dry Stack Md Ibmllbmole [(1-(%02l100)-(%C02/100»(MWn2+ar)]+

f, [(%021100) MWo2]+[(%C02l100) MWco2]

!'1 J,.:: ~-(tO.q s,l,oo)-(O.03jtoo)'kS,16*)J t lLO·C<,%O} 3Lq~~1~·0)4 0) 4'1.0I0J
L'-.?~C\' (.7,,'1

Pressure. Absolute Stack Ps in Hg [ Pbar+Pgl13.5955 ]

,,~ -::. 30.0 S -t 0 -=:: ~().O 5

.~ l8.16/.f

Pressure, avg across Orifice Po inHg [ Pbar+dHlI3.5955 1

Volume,
Dry standard gas sample

Vm(std) dscf [Y Vm Tstd Po]1 [Pstd(1) Tm (OR)]

VN\(~'t),) -:(o. i'10€6yGb 2.22:f.sn.67tSO, O(,y')A9.42.IZ,\')LV12S-,J b) : bb,Zla
Volume, Water Vapor Vw(std) scf 0.04707 Vic

VW(s{.() -::: O. D'i7C>7(~37.S) .: 39.1.\1-\
Moisture. % Stack (EPA 4) Bws(l) % 100 {Vw(std) 1[Vw(std)+Vm(std)]}

Mole fraction gas mfg 1-(Bws/IOO)

M~~-: 1-(37.316)0,,) ~O,b27
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Sample Calculation Worksheet

Client/Source/Location W. I, 0.5 () I.;; I..., ('/.... 1( I
Date I (- \(:r "1 ' {e "" I",Jc

P 2a~e

Definitions Symbol Units Equations
Molecular weight, Wet Stack Ms Ibm /Ibmole [( Md mfg) +(MWh20 (I-mfg)) ]

/V\~ :: [f?S.%r..I)(o. Q I) -\" (\ ~,O\" (1- 0.62-7)'Y3 :: 1.-1.-\ .'BB 0
Velocity, Stack gas vs fpm Kp Cp dpAY, [Ts(abs) I (Ps Ms)]A y,

V5 ;:(5121.l./)(O.~OS't0.02- 3)K~26.l))~o.O))(Z.L.\.liS6)JYz- ~ 87. 0 ~g
Volumetric Flowrate, Qa acf/min [Asvs/l44 ]

ACQ~:: (lS1,Q')(3 7.0"lg)/'4 Y ~ 1b.)S7
Volumetric Flowrate, Qsd dscf/min [Qa Tstd mfg Ps] I [Pstd(l) Ts(abs)]
Dry Standard

Q)),.~(q b, ~ r;7XS2-7,61W,r>2.1X30.0:i)/(Z1.17XZ<y-,bl8.\);: 50.,74
"

Percent Isokinetic I % [C2 Ts(abs) Vm(std) I (vs Ps mfg An 0)]

I -= (8{~. Sy<; S)(62.~.\\C ~~.2-2.)j( 'OZ0'18t3 0.0 ()'f..o.(, (1)(O.7Mo N3 'i)-; ItS b
Grain Loading, Actual cg gr I dscf [ 15.432 mn I Vm(std) 1,000 ]

C~-:D5, Y32. (LJ2. <;;1'Ab. ?-i)( IOc.?~ j ::. 0.00'1"(

Particulate Mass Emissions Ct Ibm Ihr [ 60 cg Qsdl 7,000 ]

C1. ~ LbOJ(O.0011)('~o. ~~)/7000 -;. 0.00"\)
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Field Data Sheet

Heat Set 2S OF

in in/min

in in/min

PlClcst

Post

-, c.
Client/Plant/Location : D~(}

(Ts) G $'
(Pb) 1015":: Ie. ~J

E ngint.t.ring

Support J>¢:\'l

.or;:on

Date I \ 10

Test Method 0 ~~ 7

Temperature, Am

Pressure Bar

Operator CP\1,

,
ILeak CheckPressure, Static (pstal) .3-6': " 5 co Stack Diagram Post C)- olin C inHg I

Filters 8",-\'" qb"il? / Cyclonic Flow? Moisture Tdb Twb
T~ -,'"< .- DlyGuMett:t VcIodlrHcM .......... ............ STACK .r... Mona 'Ron 0\'1\" IMI'U'GtR ,ux r....,

""" n_ n_ .- ""'" ....10 '""'0 WdI....v~ ""'" Dh" ""'" v_

"'.... •• (:14 hfJ An ""!REO AcrWJ. .,. .,. .,. .,. .,. .,. .,. .....
(dt) (Vm) (dPs) (dll) (Ts) {Tm-ln} (Tm-olli) (Tp) (To) (11) (T.) ("')

/LtzC 2.-s-'/ .'),,;/ )< X """X """'X "'X
,.., """, ,..,

, I ~ 2-~2..-. DOO ,OOILJ JJ63 ,Ob <05 r'l 57 2..si /(,t{ SI '1
I LV ZS2.-. 7 6 , 00 ((" .on .07 Bf-. S8 57 2'5'\ I"l'0 S-I Y,

, 1.. IS" 2..S3. fli O,CCI7 .071'1 ,OK =,0 5"1 >7 us l= S/ 17"
• 1- 7..0 Zf'! . <t OJ 0.00/1 ,03 of '7J ,6'0 ~t dffr /'/c 5) 'Y
, :, t') Zfl(. go 0.=7 .n 1Jf ,0> CJG 60 5;? z.~~-' g:::. 7'
, J 30 / O,~

1 0210 .03 o;? b( >Q 2'1l... ~6 i7"
, ~;_J 1/01 I-~e

•
•
.. \

"
"

I

"

"
"
"

"
"
"

"
"
"
"

"
"

)

)

Noles:



Fjeld Data Sheet

Heal Set 2.s c Of

cfm I inHg

c~ inHg

lIentfPlantfLocaUon : OJ'U -- -• .J' I

Probe - c 0.>57 Heat Set l c
Pilot PrelCSl in inlmin

leak Check Post in in/min

:> de I , <; FlO

Stack Diagramo

vC' C

Pr<mue. Bar (Pb)

Pressure: St t'c (pstat)

• Ofuon E ngfnetring

Operator cp~ Support

Oil'

Run # '2
Concurrent Testing

TC3tMcthoi:l

Temperature, Am (fa)

, ..
Filters "f8'"- ~O'\ "l"~- Cvclonic Flow? Moisture

,
Tdb Twb, ,-- - "'" Df)'OWMI1Q' ,-- -. -. STACK MCRIt • 'kOn. ."'" .~c '"' -.... n_ - .- ..... "".. ..... WdIA... .... no. .... ,-..... ... UHfl ... ....... A<''''''' ~ ~ 7 ~ 7 7 7 ....

(dl) (Vm) (dPI) (dll) (T.) (Tilt-In) (TRKI.I) (T,) (To) (11) (T.) (P,,)

l55. So'L - -, -, -, -, -,
55c"

• / 5 -de, . n. ,Ot: C Z- " ~31 ,Ob /27 S, I~y u~ '27i' f;2- Y
, 1 /e 7 57. 2" Ie-eeL . ciil ,Ob 15/ 5'1 !'2 26"1 2111 7'1' ' 9'
, Z 15 'l 'T . ,6C ,coo) cl71 ,0'1 I,n 10 fg' U"5 Z;i'L ~7 r
,2 zO -: 'ZSc; ,)Z 0.000' ,ez i}c ,oJ- I'U 60 53 z.t3 ZiJI ~7 '~

, ~ z$ Zi co . z..fo 0,0001 ,C' l'1~ ,0> 1'10 {t'o if.? 26.5 Uf 51 '7

• ? ~c 7..(. D~ '1"\ 0, C'ac-I • col "to ,0> !'fZ £0 {'jl 266' u~ >L y
,,/ s) - 71,' . ,2 O.oeol ,ct'i<' ,co} ('1</ tE( 5t U'f V( f'l : "/

• '1 yc - - ?,OOC'l , Ifh • I I /'1'7 £/ 5'7 W Zit' 0/1 <;,I

• S ~ S Z6Y .N ,ooc3 ,013;' ,061 /50 6.1 ~c Z6'r 24'1' 7-1 r
,,5 5~ U5. ?'b( o,eC'!> \C'ofi ,c-i! I!L /2- ';0 26t; Z117 'II y
.. 6 55 UI, , '7" a~ocC:.r JJ9t , Iy IS''! 6; [,,(0 Z6} V6' 0/7 t/
,,6 6e - - o ,CtX' ,In, ,1'/ III .63 6V ~.rj ?%£ n y
.. I J U"'I, l.,7 o,oocz. ,e55? ,06 157 ('! hi 2£.5 'l.7'] .5't' cy

" I Ie z.-?O, 13 a,eed tziC' ,r 5 1[( 6> t'l u:5 ?;j'o 5'1 c.;
" l- I> 1. 7/. I~ 10. ~OC'C"l .c'ffi .06 ftl b5 6/ 265 2i'Z ~I V

2 20 'l71 . z7 op::ci ,ol"lc c> 16/ b{ b l uc. 72 ( 5'- Y"
,,> '25 Z7} . s> n,cecl ,C'2~ ,0} ItS t; tl ltv z7tl )1 yo

,,) $C' 2'7'1. 112.. 0.=01 ,Ol'X- ,cJ Ii, 7 h5 61 "l6? 'Z7i 9'7 7'
.. 'f JJ 2.75. (/ 0, C1:'C' I ,czep ,0.3 17/ ,6~ ({I ztl.( U't' >.5 5-'

" If 't'c 77~ ,I{ 0,0<'01 ,O'i!"P ,05 177 6> 6'1 '26'$ 17, J'5 $0"

,,5 'If 717 .6'4 "',(>:02 ,cHi' ,colt 17e is 6/ 2,;} ?i'C ,('f <7
'Z. 71. G7(- 6/ p;,,5 ?',,- ":',ax' , \, ol-;C' , C' 3 Ik 05 ?£t (J: '1

,,6 J'f (.7C,. 75 ...., 001 I cL~C' ," 3 (go h3 t ( Lbf Z/~('> [5 ~

,,£ be 'Zi?c .65 \ o crt . c; "Jo <';' (go 13 ,(/ ;?6\ 21c t;t, '1
'------

,

"

)

Notes:



Fjeld Data Sheet

~.

in/min

Inlmin

Tdb

o cfin

o cfin

Pretest in

Post in

~

ClienUPlanULocation : !f'v c;' '"n-

Nozzle

Pitot

leak Check

Meter Box.
Sample Box

Stack Diagram

Cyclonic Flow?

Pressure, Bar (Pb)

PressUfC, Static (pslat)

Operator C P({ Support

Temperature, Am (Ta)

1m sure w-- ....... " DIy ON 1.lCla' Vdodl'H.... 1"""'- """"- STACK .en. Nnlll ,ROIr. 0 iMPINGE. AUX .....- ~M ~M ..... ""10 ....10 loIIlO wev....... ..... "'" ..... v_
.- •• (24"') ... ""''''' AmI"'- ., ., ., ., ., ., ., W'•

(dl) (Vrn) (dr.) (dll) (TI) (Trn·ln) (Tm--olll) cr,) cr·) tn) cr·) IPv)

UQ. i?,3 -. ..., ..., ","" ..., ",""

~

, I S 23/. '1/ I/. /,]0 (5 2..31 0/'a,ocr ,ell" ,O:s ?( z.t'f 60

~'-I, Ie "Z61, '79 0,=1 Ol.'!" , '" J I?"" (J 61 Z6'y 7..KI 6'f ~2' :..

,Z /5 23'1. °7 o,oco( , <:1 2'/0 ,03 1;/0, 6'5 II uy Z'?? <::''1 S

• L 7.0 Z-ifS. If 00'<") ~ 02'/<' ,03 13/ ~J (I 26'( Zi'z-- It::' 0' .5
, ~ , 1J out. ~'l I..... COC'l. os J(l ,oS I 'JI 6J 10 ?O uy 6'J .s-
.'> ]0 Zn. J'0 (v

,0(,$7 /8/ /1 ILl 26'( Z/'r k'7 ~o.ocz. ,c.$

,'1 55 Ul. tl. 0=2- ,0)$8 ,05 /i'/ 6? IJ:"/ Zij (ff2- b7 .5
.'1 I.fc 211.77.- CO,ccc>1 o~u ,03 IiI 6l.. bO 2£..S 2.fO .0 f
• t; '15 Lep . ilJ 0,=1 , o~'il , Off ill t5 6'1 2(,/ '21!1 5( ..>
10 S st' Z-9/ . '1t- O,<l:'ol , col'li' ,0> Ii'! 6'> 60 US 'Zb ~= \J
" 6 J) Z"~ . CL o ,Cl::Dl. ,oJ$S ,co> Iii 62.- k;'o rzfct Zfl W f

" 6 1,",0 /q.,a 20, If . I't-l.. 0.0001 ,cl'G I 0;> I j, /.( I !bO 2,'( UL '17 ~

" ( S /'oS z'9f . ", b,ot>o/ .. ot<j4 p} 14"" ~I be> "U=' 2~ 7'l lr
.. I 'e ,0 z..Cf5. 77 b, 0'1:0 I ,<' ?"I8 ,oJ lij ?I Va CbS' ~79 ~G .s
" L- )5 lei b96.gl. O,Ctb..l ,0801 ,C!(1 1(0 1&'( B=> Icc> Z7'1 rr .s
" z.. I., 0 11> 'Z!/7 . '1"(.. b. eo.. / .cl<tfl ,t:'} III tl 60 'Z£$ Q>7 '1'1 I S
17 3 "Z.> 'l.h 'Z-9J'. <:>0 ().~I ,cl'f~ , ("3 117 0'1 b;c 2b~ ~ ~b S
,,1 so- 30 Z"ii': ~t· O,O~ / ol9~ ,0 -> It-I II 60 Zt3 l-ij fL .5,

" tt ItS )5 2.'" '7. ff 0'. =3 ,oJo7 0,01 lie 61 60> z,,J Zn 1"( .>
,. '1 I yo l,jb ~.,.,. . K3 1::>.='1 • /07.( . II 1,10 61 S-, 'U; Z,jIy f'r, -5

II ( i(z-~ ~r, 3c1 . 1ft P,OOO) .. oz'tJ' ,of m 6( 6C'l 1zC..l ?77 ry Y

" ~ .' ICi.'yg C- /., ..~<"j .J...~- -~

II L
~ (

II b ...
"

~ ConcurTcnl Testing

Run # z..

Notes:

--- "-.....



Fjeld Data Sheet

Heat Set U Co OF

ofin.s- hillg

cfm inHg

Tdb Twb

Post

Probe ? - C 7 Heat Sct ZJe OF

Pilol ..:;Prt=tcs:::;t_--=:.i9..:.:.cJ'--"'.in--..l -.!!!inl~m~in

Leak Check Post in in/min

Nozzle ,;fJ If< { ;J?d ~.,; i'.5 < 'P I'?C'

Moisture

IClient/Plant/Location: 0 $" v w,.. rT I

Stack Diagram

Cyclonic Flow?
o

voe

Pressure, Bar (Pb)

Pressure, Slatic (pstat)

Operator c::P,f SupPOrt

• or/zon 113 nginuT;ng

Date

Filters

Temperature, Am (Ta)

Test Metho

') Concurrent Testing
Run # 'J

)

)

,~- ........ aod< DryGMMCltt vclod1rHcad ~. .... ~~-- "'.. ME.u;R Mmm 'Ron 0'" IIMP!HO!A ",,, .-.
"'" n_ n_ ,-. "'''0 ....20 ....20 lnldIAYI- 0- """ ""'" v_

...- mo (Ubrl ~, 0'''''' Aero", ., ., ., ., ., ., ., .....
(dt) (Vm) (drs) (dill (T.) (fm·ln) [fnHllll) (T,) (To) [J1) (T.) ("')

~¥:;;I- 6If:3ZB
-. """, ..., ...., """, A,""

J,OOb

, \ b b3t'P'i5" 0000.... :- ~b 17.3 )"l 50 2..17 2. ~, tt'-\ I

, \ \~ b)7.62.) C9.00di • ll9'H • I I 174 ':Jb so 2.)\ 2.7'8 '1~ I
, 1.. \S- (~)-<J .7'12.- O.OOv.... .01'1 · /0 171 5S" S( 2.'1'1 2..bC; 'it (

• z.. 10 ,,31 .51.\ It?tlO~ '0'1(, · \ 17~ ''i .n 2..'\2.- Uf, '1.1.. 1

, ) 2) bYO. 'i .11001/ · l ll~ Gt.t, 5""1 2..:1'0 7.-bo t-t'"L t

, ') 30 £41. ,000'1 ·\ 11-7 66 5'"0 1.. '1\ US- '-\~ \

, "\ 35 '" '12-;-0 .ObO't \ 1/7 b~ s -I 2.10 uo "I'-t I

.'\ LIO b<.\1.-.n) .1900~ · I J)g 7f 5'"2.- 2:i\ 21:,7 "H ,
S- '-Ii' c'i. 3. 'i0t •<.9<.$-j \I} ./ 177 73 5"Lf 2.-Ji 2../,b' <-\"1 t•

" 5" 50 (.., 'i .no '(9d1-1 .O'I~ · I In 73 S'1 2.'i't Zb~ '1'f I

" ~ 5c; b"!) 3D)' .6>"''''< pH · I ./7 ;> 7"::> S't 'l.13 l...b-S- '-l3 I

" t ~o 2JO.L 6'1J" .23) ,$~L\.. .O'j(, . , /77 ?'( 5'i 1..'1) L'-J '"1'1 f

" I CS- {;Yl.l'LO • (:>00'( .\ /77 7') ':>7 UjD v,g I.() (

.. \ 70 '<.11> .070) .0001 .11,$ • \7 III 77 :>1 2..'-\ \ 1-57 '-lS" 2-

"
L 7)' (,.i,&.g2..~ •boll" •1'1~ • IL.j 177 n 5. 2.'i I 2..57 'ib L......

"
't ~{) (.'i<J :j,~o • (JO(7~ I I /77 7'1 6{ 2..'1/ 2.5? '+7 2..

u
) ff""' '5"\ .100 , 0 ll)oj · I /77 7'1 b ( 2. '"'I Z.'>7 't7 z-

"
,

"10 (.52...17 :) dJOOIo • 1'-\ '"'\ .1 'i 177 7, &r 2.'"'\1 '25/ '17 2....

.. v\ "'/" (,<;3.500 ,000'0 • 1-z' 1.-1.- /77 7'1 b( 7.-'-I ( 2"'>7 1.17 z-

"L-j 100 b5t..\ .75"/ 10008 ,1:L · 2- 1..- [/7 flo (,2... 2-40 1-51 '1)"' z~2.

"
5' 119-)" b)h .31( .000 'it . ? 'L .1.. 'l- /77 'Dl-. bz... 2.'1D 25 7 y5 2- 1(,

'-
Jl~ I/O I.Sl .35) ,000(, · /67 ./7 'n 'i?O 6) 2..'1\ L')i ~'1 2.-

" 10
J() b~3 '100 ·000' ,lbl -\7 118 80 65 l:-l( . 2.SB 'it..1 'L

" f, 11.0 no,," 651 ."147 • (JOOb • I 7 jl8 II,(. 6S" "2-'"'1\ 2..'51 ,-\,> L

"
Noles:
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-,q~~~ ----_:~~--~.~~§-(
o ,19<909 ;1..,)"' ,z..'{ /73 (,(_.....•. -_ ------ -._-- --_ -

)~~q_,:\. ..:. \17_.. _.'l.::-_!Jl.. .~~
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Blank Correction

Willamette Ind. - OSU 16-Nov-98

Wood Kiln - Hemlock drb/cdb
Corvallis, OR cyclrunw
EPA 1-4, ODEQ 5 mew

BLANKS
Acetone 200 ml 0.0000 gm 0,00 mg/l00ml

H20, Residue 200 ml 0.0024 gm 1.20 mg/100m[

H20,DCM 200 ml 0.0000 gm 0.00 mg/100ml

Filter-Front m98-291 lD 0.0002 gm
Filter-Back na lD 0.0000 gm

RUNS Combined Run 1&3 Run 5 Run 7 Run 9 Run II Run 13 Total

Total sample volumes Vm(dscf) + Vw(scf) 71.12 120.35 100.87 86.07 88.49 110.82 577.72

ACETONE-Front Volume ml 216
Weight mg 5.4
Blank mg/l00ml 0.00
Correction mg 0.00
Net mg 5.40 0.66 1.12 0.94 0.80 0.83 1.04 6.6%

ACETONE-Back Volume ml 235
Weight mg 40.1
Blank mg/100ml 0.00
Correction mg 0.00
Net mg 40.10 4.94 8.35 7.00 5.97 6,14 7.69 48.8%

IMP WATER-Residue Volume ml 200 139.2 47.1 0.7 8.1 3.2 1.6

Weight mg 11.6 1.1 0.8 2.8 1.2 2.0 3.7

Blank mg/l00ml 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Correction mg -2.00 -1.39 -0.47 -0.01 -0.08 -0.03 -0.02

Net mg 9.60 0.00 0.33 2.79 1.12 1.97 3.68 11.7%

IMP WATER-Extract (DCM) Volume ml 200.0 139.2 47.[ 0.7 8.1 3.2 1.6

Weight mg 23.7 4.7 3.1 2.9 5.3 2.7 5.0

Blank mg/l00ml 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Correction mg 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Net mg 23.70 4.70 3.10 2.90 5.30 2.70 5.00 28.9%

FILTER-Front lD m98-169
Weight mg 3.3 0.41 0.69 0.58 0.49 0.51 0.63 4.0%

FILTER-Back lD s96-18
Weight mg 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.0%

FRONT HALF TOTAL mg 8.70 1.07 1.81 1.52 1.30 1.33 1.67 10.6%

BACK HALF TOTAL mg 73.40 9.64 11.78 12,70 12.39 10.81 16.38 89.4%

TOTAL mn mg 82.10 10.71 13.59 14.21 13.69 12.14 18.04

PERCENT BACK HALF % 89.4% 90.0% 86.7% 89.3% 90.5% 89.0% 90.8%

CYCLRUNW.WBI Horizon Engineering 12/29/98 16:35



Blank Correction

Willamette Ind. - OSU 16-Nov-98
Wood Kiln - Hemlock drb/cdb
Corvallis, OR cychune
EPA 1-4,OOEQ5 mew

BLANKS
Acetone 200 ml 0.0000 gm 0.00 mg/l00ml

H20, Residue 200 ml 0.0024 gm 1.20 mg/100ml
H20,OCM 200 ml 0.0000 gm 0.00 mg/l00ml
Filter-Front m98-291 ID 0.0002 gm
Filter-Back no ID 0.0000 gm

RUNS Combined Run 2 Run 4 Run 6 Run8 Run 10 Run 12 Total
Total sample volumes Vm(dscl) + Vw(scl) 75.77 105.64 109.55 75.77 102.05 77.95 546.74

ACETONE-Front Volume ml 118
Weight mg I.7
Blank mg/l00ml 0.00
Correction mg 0.00
Net mg 1.70 0.24 0.33 0.34 0.24 0.32 0.24 1.3%

ACETONE-Back Volume ml 195
Weight mg 74.0
Blank mg/100ml 0.00
Correction mg 0.00
Net mg 74.00 10.26 14.30 14.83 10.25 13.81 10.55 57.5%

IMP WATER-Residue Volume ml 200 168.1 26.6 3.1 1.0 0.8 0.4
Weight mg 25.2 2.2 21.5 0.5 0.1 0.2 0.7
Blank mg/100ml 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Correction mg -2.00 -1.68 -0.27 -0.03 -0.01 -om -0.00

Net mg 23.20 0.52 21.23 0.47 0.09 0.19 0.70 18.0%

IMP WATER-Extract (DCM) Volume ml 200.0 168.1 26.6 3.1 1.0 0.8 0.4

Weight mg 26.0 6.6 5.9 1.4 2.0 6.6 3.5

Blank mg/100ml 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Correction mg 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Net mg 26.00 6.60 5.90 1.40 2.00 6.60 3.50 20.2%

FILTER-Front 10 m98-209
Weight mg 2.4 0.33 0.46 0.48 0.33 0.45 0.34 1.9%

FILTER-Back ID s96-011
Weight mg 1.5 0.21 0.29 0.30 0.21 0.28 0.21 1.2%

FRONT HALF TOTAL mg 4.10 0.57 0.79 0.82 0.57 0.77 0.58 3.2%

BACK HALF TOTAL mg 124.70 17.58 41.72 17.00 12.55 20.88 14.96 96.8%

TOTAL mn mg 128.80 18.15 42.51 17.82 13.12 21.65 15.55

PERCENT BACK HALF % 96.8% 96.9% 98.1% 95.4% 95.7% 96.5% 96.2%

CYCLRUNE.WB1 Horizon Engineering 12/29/98 16:19



Blank Correction

Willamette Ind. - OSU 18-Nov-98
Wood Kiln - Hemlock drb/cdb
Corvallis, OR cyc2runw
EPA 1-4, ODEQ 5 mew

BLANKS
Acetone 200 ml 0.0000 gm 0.00 mg/100

H20, Residue 200 ml 0.0024 gm 1.20 mg/100
H20,DCM 200 ml 0.0000 gm 0.00 mg/100
Filter-Front m98-291 ID 0.0002 gm
Filter-Back na ID 0.0000 gm

RUNS Combined Run I Run 3 Run 5 Run 7 Run 9 Run II Run 11 Total
Total sample volumes Vm(dscf) + Vw(scf) 35.16 127.08 127.87 122.34 98.35 144.53 115.66 770.99

ACETONE-Front Volume ml 104
Weight mg 8.6
Blank mg/l00ml 0.00
Correction mg 0.00
Net mg 8.60 0.39 1.42 1.43 1.36 1.10 1.61 1.29 8.0%

ACETONE-Back Volume ml 200
Weight mg 38.5
Blank mg/l00ml 0.00
Correction mg 0.00
Net mg 38.50 1.76 6.35 6.39 6.11 4.91 7.22 5.78 35.9%

IMP WATER-Residue Volume ml 200 62.1 lI8.8 9.8 5.7 0.0 2.9 0.8

Weight mg 23.7 2.2 4.6 4.3 2.9 2.7 2.5 4.5

Blank mg/100ml 1.00 1.00 1.00 1.00 1.00 1.50 1.00 1.00

Correction mg . -2.00 -0.62 -1.19 -0.10 -0.06 -0.00 -0.03 -om
Net mg 21.70 1.58 3.41 4.20 2.84 2.70 2.47 4.49 20.2%

IMP WATER-Extract (DCM) Volume ml 200.0 62.1 118.8 9.8 5.7 0.0 2.9 0.8

Weight mg 28.8 1.9 3.9 3.4 5.6 3.5 3.6 6.9

Blank mg/IOOml 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Correction mg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Net mg 28.80 1.90 3.90 3.40 5.60 3.50 3.60 6.90 26.8%

FILTER-Front ID m98-212
Weight mg 4.4 0.20 0.73 0.73 0.70 0.56 0.82 0.66 4.1%

FILTER-Back ID s96-016
Weight mg 5.3 0.24 0.87 0.88 0.84 0.68 0.99 0.80 4.9%

FRONT HALF TOTAL mg 13.00 0.59 2.14 2.16 2.06 1.66 2.44 1.95 12.1%

BACK HALF TOTAL mg 94.30 5.48 14.53 14.87 15.39 11.79 14.28 17.96 87.9%

TOTAL mn mg 107.30 6.07 16.67 17.02 17.46 13.45 16.72 19.91

PERCENT BACK HALF % 87.9% 90.2% 87.1% 87.3% 88.2% 87.7% 85.4% 90.2%

CYC2RUNW.WB1 Horizon Engineering 12/30/98 11:58



Blank Correction

Willarnetle Ind. - OSU 18-Nov-98
Wood Kiln - Hemlock drb/cdb
Corvallis, OR cyc2rune
EPA 1-4, OOEQ 5 mew

BLANKS
Acetone 200 ml 0.0000 gm 0.00 mg/100

H20, Residue 200 ml 0.0024 gm 1.20 mg/100
H20,OCM 200 ml 0.0000 gm 0.00 mg/100
Filter~Front m98-29I ID 0.0002 gm
Filter-Back na ID 0.0000 gm

RUNS Combined Run 2 Run 4 Run6 Run 8 Run 10 Run 12 Run 12 Total
Total sample volumes Vm(dscf) + Vw(scf) 113.11 140.90 120.15 101.40 99.88 93.42 52.23 721.08

ACETONE-Front Volume ml 148
Weight mg 7.1
Blank mg/100ml 0.00
Correction mg 0.00
Net mg 7.10 1.11 1.39 1.18 1.00 0.98 0.92 0.51 6,2%

ACETONE-Back Volume ml 174
Weight mg 48.5
Blank mg/100ml 0.00
Correction mg 0.00
Net mg 48.50 7.61 9.48 8.08 6.82 6.72 6.28 3.51 42.0%

IMP WATER-Residue Volume ml 200 163.2 32.1 3.0 0.8 0.5 0.3 0.2
Weight mg 17.1 3.3 4.3 3.1 1.9 2.6 1.5 0.4
Blank mg/100ml 1.00 1.00 1.00 1.00 1.00 1.50 1.00 1.00
Correction mg -2.00 -1.63 -0.32 -0.03 -0.01 -0.01 -0.00 -0.00

Net mg 15.10 1.67 3.98 3.07 1.89. 2.59 1.50 0.40 13.1%

IMP WATER-Extract (OCM) Volume ml 200.0 163.2 32.1 3.0 0.8 0.5 0.3 0.2

Weight mg 40.8 12.8 11.8 3.0 1.6 3.7 2.0 5.9

Blank mg/100ml 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Correction mg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Net mg 40.80 12.80 11.80 3.00 1.60 3.70 2.00 5.90 35.4%

FILTER-Front ID m98-176
Weight mg 2.4 0.38 0.47 0.40 0.34 0.33 0.31 0.17 2.1%

FILTER-Back ID s96-017
Weight mg 1.5 0.24 0.29 0.25 0.21 0.21 0.19 0.11 1.3%

FRONT HALF TOTAL mg 9.50 1.49 1.86 1.58 1.34 1.32 1.23 0.69 8.2%

BACK HALF TOTAL mg 105.90 22.31 25.55 14.40 10.52 13.22 9.98 9.92 91.8%

TOTAL mn mg 115.40 23.80 27.41 15.98 11.86 14.53 11.21 10.61

PERCENT BACK HALF % 91.8% 93.7% 93.2% 90.1% 88.7% 90.9% 89.0% 93.5%

CYC2RUNE.WBI Horizon Engineering 12/30/9811:07



ANTECH
Analysis/Technology

Mr. David Rossman
HORIZON ENGINEERING
13585 NE Whitaker
Portland, OR 97230

December 14, 1998
Job # 9832612-26

Respectfully submitted:
ANTECH

~~
Diana Tracy . '-..J' 0
president

501 N.E. THOMPSON MILL ROAD
CORBED, OREGON 97019
503/695-2135
FAX 503/695-2139

Identification:
Date received:

WiliameUe Industries/OSU - Horizon #1079
1l/22/98



ANTECH
Analysis/Technology

Mr. David Rossman
HORIZON ENGINEERING
13585 NE Whitaker
Portland, OR 97230

December 14, 1998
Job # 9832612-26

Identification: Willamette Industries/OSU - Horizon #1079
Date received: 11/22/98

Sample # 32617 32618 32619 32620 32621
Identification: OSU east OSU east OSU east OSU east OSUwest

CIR6 CI R8 CI RIO CI RI2 CIR3

Impinger water:
volume (mls) 410 428 500 551 795
residue (g) 0.0005 0.0001 0.0002 0.0007 0.001l

DCM:
residue (g): 0.0014 0.0020 0.0066 0.0035 0.0047
-------------_.._----------------------------.--------._----------_._._----------------------------._--------------------------------.----------------
Sample # 32622 32623 32624 32625 32626
Identification: OSUwest OSUwest OSUwest OSUwest OSUwest

CI R5 CIR7 CIR9 CIRll CIR3

Impinger water:
volume (mls) 655 480 468 466 813
residue (g) 0.0008 0.0028 0.0012 0.0020 0.0014

DCM:
residue (g): 0.0031 0.0029 0.0053 0.0027 0.0034

Respectfully submitted:
ANTECH

~~
Diana Tracy . - 0-
president

501 N.E. THOMPSON MILL ROAD
CORBETI, OREGON 97019
503/695-2135
FAX 503/695-2139



d~~ 'l/L.v./,.L -069J~;"'1 "'i< ;dtA,~ r
/,~' ik I~~" ~

SAMPLE OA~ EPA RESIO~. . . .
analyst: ~ rev~ewer: .
Job # ,3D2lp Identification:j:zIIMmL2{.64,4A;i1 .12su /tJ79

FRONT ACETONE: date gross 1: . date gross 2: _
Sample #
sample 1D _

cont. #
vol mark
(check if OK)
volume(ml) _

gross1(g)
gross2(g)

average
gross(g)*
tare(g)

residue (g) _
-------------------------------------------------------------------------~

date gross 1: date gross 2: _BACK ACETONE: .
Sample# '32--101;;).
sample IO C2SiL ecd

frj.<Ru{
cont. #
vol mark v·
(check if OK)
volume(ml) /9'~,.,p.

J,)·7
(,;)- f5

1Ol--q
I;; ·10

gross1(g) /D7.03&7
gross2(g) /07123ZT

(07,03740
10Z 037'?=>

average '0"- 88?;), ---
gross(g)* I
tare(g) /o~,~t3~

residue(g) c>, t:l1t1cD
------------------------------------------------------ --------------------~

IMPINGER WATER:
Sample #
sample IO _

cont. II
vol mark
(check if OK)
volume (m1) _

date gross 1: _ date gross 2: _

gross1(g)
gross2(g)

average
gross(g) *
tare(g)

residue (g) _



t/-") '/-q)"

/1- 71-'18'

If -d'1-1'l
1/ - ,)'1 - ??SAMPLE DATA: EPA RESIDUES

analyst: reviewer:...,...,.,..-_-=_--,..--,-. ~

Job I Identification: %;,f/am4 JhUk.fJ'/Juea,ldjCJ.., - 107'1

/011"·
I f'1'r

IDIlI·
J..jpt

FRONT ACETONE:
Sample I 3;:W I ;;J.
sample ID GS/J E:psfrrh I
cont. #
vol mark v
(check if OK?
volume(ml) I ~~.

gross1(g) 81. <(3ft 7
gross2 (g) '37,1:2"17

average g7. 13 CJ 7
gross(g)*
tare(g) 87·'j3fJO

residue(g) ,GO 17

date gross 1: date gross 2: ___
.3 ::leo I 3 3.;;z:-Lp--:-/.,.,.':/--= _

().5Q t->&> I- fj~

¥£"I @l5~

. J..I {poi. QlOO,,}.

IOto" 'in n 7719
lOt.· 1'1]7 '17_ 77'it-
1O(P./'iiN 11-"4

lore .1'/7'1 '67. 77qtr

/00.lj.;)S 37.77'19

1005'{ -,000 I
------------------------------------------~------------~------------------
BACK ACETONE: . date gross 1: date gross 2:
Sample # 3.:Ju/0l. 3;;;'&13
sample ID {):5t.l &t5r {).5C.L &Jeof

C'JfR.L 1 &(& I
cont. I
vol mark v- .....
(check if OK)
volume(ml) 195.£· ;l35..JJ·

gross1(g) 107./703 1/7 _'d-OO/ 11--:l3
gross2(g) WI no?' 117.;;00'/ 11-019

average /07. I 7!Jfp 117. )003
gross(g) * ,

tare(g) 1O(p.%3b 1I7./!eOav

residue(g)' ;)OIL • OttO I



SAMPLE DATA: EPA RESIDUES

ana 1yst : -=-=---;-;--::-;-revi ewer: ;:-:;;-;--_--,-:-----;,.--;---,'--;;;.::;-;-:_-:
Job .# Identification: ')hlla027i,.17t< ,O;;:"$Z:OS/il 1071

DeM: date gross 1: date gross 2 :::-:::::-----;,;-.
Sample # 3;)"'02.;;1 O;;l.(o<J3 3Qte;J</ 3-;U.,QS 3t:Ut>.:J(p
sample ID _

cont. #
CI ':;) Q)volume(ml) (52) )

•

gross1(g) 11f}- 0153 1I!·ObCJ 3
gross2(g) It~, D 15f{ III.D 71'1

. III,O?I:?
average /UUJl5b iI/,Q7/~

gros:;(g)*
tare(g) 1/,).·01:<5 III.DIo'i!'1c

residue(g); 003J .00<)9

o-svJ ((50) OI5D )

IOIp. iJ8 71D 105; Cf409 9f).6lO.3 11-;;17
JOU183 /O§;CJ ~/k> qt),60% Ihl''l
{OIP.fpq 15 'f /0-5.'1 </I 5"' 11-<;19
{O {Po (PCfg''f 106,cl'/17 9;;J, 6lJ"'r-s"

101., 4/131 105;939D 9d. '50 /of

.0053 .00:n . 0031

date gross 1: date gross 2: _
---_ ..-------~---------------------------------------- ----------------------
FILTERS:
Sample #
sample ID __

Filter #

gross1(g)
gross2(g). _

average
gross(g)*
tare(g)

residue (g) _
---------------------------------------------------------------------------
Temperature day 1 _

Temperature day 2 _

Humidity day 1 ___

Humidity day 2 _

NBS thermometer # _

Balance service date: _

Balance calibration data (certified weights):



SAMPLE DATA: EPA RESIDUES
analyst: :---:-:---:-,reviewer ::-;;-;;---=---;r--:;--,,,;:-:~--
Job I Identification: '}/;Uorme1h ,fb,i )/j,su.. - /tJ7'7

I
FRONT ACETONE:
Sample 1/
sample IO _

cont. 1/
vol mark
(check if OK)
volume(ml) _

gross1(g)
gross2(g)

average
gross(g)*
tare(g)

residue (g) _

date gross 1: date gross 2: _

--------------------------------------------------------------------------
date gross 1: date gross 2: _

average
gross(g)*
tare(g)

residue(g) _
--------------------------------------------------------------------------.
IMPINGER WATER:
Sample # ,3:;;<1¢ a;l
sample ID D5U LV

CI 1;5'
cont. #
vol mark
(check if OK)
volume(ml) ~550?

gross1(g) /(n3. 'J7!>i'f
gross2 (g) liP 3,Q UeO

average 1(0 3.'1 7';)9
gross(g) *
tare (g) Up 3.q lSI

residue(g) .OOO&:

date gross 1:_~__~ date gross 2:~ _
3 0l.1e :;t 3 3 Silo .2 <-I 3 ~to ,;).,,$' ;j ~/j? ;;t.lp
05 u.. w 0::; I.J..., &J 0,;;1:(. w Ds u.. &oJ
Co I IS 7 C, I tC.'l c. I Ie 1/ el/ e /3

t.f 2'CJ.f, L/M{;';: 'on &"Q :112:hQ,

/'pt;,71d<! /il5'. 3;)..5'1 1.:i;J..05;;l!:>- 1.;It.>. C8"(,& //-n
lip 0, 71e71p I '"-5. 3~"J'f 1Oi;;>,()t}S;;L IClI" ~'il7'1 11-.29
It. $.7(,,8'1 IOJ '=>. ~;;)'1" 1()0i. 0557 la~·~g77 /1-;;>''1

1!eS,7(pY1 /Ci.5. 0,.)9:J I.;,;), 055:[ I.U. ,fAIn8'

/1p0.7Ce51 P5.-Pa:3 /;ZC).()~ l(;lit>. 0?(P'f

.OOClQ . 00 {.:l , DO;;>.O ,OOIe.J



date gross 1: date gross 2: _

SAMPGE DATA: EPA RESIDUES

analyst: ...,..reviewer: ,
Job # Identification: %'//flantltltLO?A ZOS(..L, I D7'7

/
DeM: date gross 1 : date gross 2 :
Sample # 3;;1.1..<>17 3?>&1 If 3 ;;;J(Plq '3 ;).to;;JO '3;;;J ~.:l I
sample ID

cant. #,
?.IsV)volume(ml) Zt 'J{) (; 50 ) fI '51J ) (;50)

gross1(g) !DZ. Z.;J.1r4 1/1,85/"7 10(p.235'9 /Q",8:J$0 /07. ;:)$'-10 11-;1.7
gross2(g) 107, 7':J 71t> III,g5'l3 101>·338'5 IOfo.f{'d{Pt", f07. :J55D II-'J~

/D1.7;;J3[) III. 8 OJ')" tOt.,33'i!'6" / Dip. '$';h1 /0 Z, 'J5!:,"§ 11-,;).'1
average 107,7.2J}{ lit. 15515 IDlp,338S- lo~. '6J/P'i5 /6Z.;)S7d.
gross(g)*
tare(g) Itn laM 1/1. 8575 IOfJd.319 100.3;)33 /07. ;)505

residue(g)' 001'-1 .00;)0 .00&", ,0035 ,Ooci]

FILTERS:
Sample #
sample ID _

Filter #

gross1(g)
gross2(g) ' __

average
grosG(g)*
tare(g)

residue (g) _

Temperature day 1 _

Temperature day 2 _

NBS thermometer #

Humidity day 1 . __

Humidity day 2 __

Balance service date: _

Balance calibration data (certified weights):



FRONT ACETONE:
Sample #
sample ID __

cont. #
vol mark
(check if OK)
volume(ml) __

gross1(g)
gross2(g)

SAMPLE DATA: EPA RESIDUES
analyst: ~.__~~reviewer:~~--~--,_~~~~---
Job I Identification: '7d)!f/imi12L. JY?Z25.sa... /079

date gross 1: date gross 2: _

average
gross (g) *
tare(g)

residue (g) _
--------------------------------------------------------------------------
BACK ACETONE:
Sample i
sample ID __

cont. #
vol mark
(check if OK)
volume(ml) _

gross1 (g)
gross2(g)

average
gross(g) *
tare(g)

residue (g) _

date gross 1: _ date gross 2: _

--------------------------------------------------------------------------~
IMPIN~ER WATER:
sample # .] ::ito /7
sample ID O.sU.- E:.

c. I f.(P

date gross 1: . date gross 2: _
3 Cl.Lo I ({ .3 Q In I q 301(0 .:to ..3 ,Up .R I
OSu....-r=, OSu..-E.. O::'fJ..-E'. D5U- t..<J
C!.-l t=. g c.l RID "- / elit... CI Ie. "0

cont. #
vol mark
(check if OK)'
volume(ml) 1·!louR· 'I:1trJ

gross1 (g) W-f. 0&110 /;l8.:;~
gross2(g) 1~'1.o~1I Iflff.d(,

average 1& '/.Or- 1'/
gross(g)*
tare (g)1 i> '-i. ()4Q 'f

residue(g) ,0005'

/ ~8'. [;if"I,f)

I~Or.Q~

.OMI

55/..{'.

/()!. </((71
/ cJpf 8'g'J--

000;). . 0007 .OO!!



SAMPLE DATA: EPA RESIDUES

analyst: reviewer:
Job # ----:I:"Cd:--e-n"7t"7i-=f7ication : ;Jh~t7:7Lo;--!?2?-/i?-:m=-,-\lhj7rA-'-.-:ZTO=--:s-tL---/O 7 9

/
DeM: date gross 1: ~ date gross 2:~~_~

sample # 3;;;u." I '-I 3;;lCoh ~c.o Ih
sample ID

cont. #
volume(ml) _

gross1(g)
gross2(g)

average
gross(g)*
tare(g)

residue (g) _

!/-:;,() ) (;~()) (050)

I D3 .;:)3210 109. Sz.;il q~. 0'/'10 11-;'7
I03,::>3IQO IO'\,'lN7 %,0508' 11-01'1
103.;)3(,.1 10'1. 875'.:J- Q/P,051.;L //-029
102>,23r;,1 lOCI, t7':>7) q."o S-IO

103. ;)34>.::1 109.3&8'4 %.M5!

~,OOO ( ,GOrot, ,0061'
---------------------------------------------------------------------------
FILTERS: date gross 1:__~~~ date gross 2: _
Sample # 3;;)4>1;2 30lu/;L 3';;<4>13 3';;<!p1?:>
sample ID 0:5[" enDt 0.51L.Rn/;{ D5U,LJC/;r O.sU weoi

£!4,! R.L I ~ tiL I Cl.)/.J. L ~ I
Filter # q¥(M. ~LJ:'I %5 -Ii 4k0-lib"l q;&;5 it2 Qb:>_I<:,

gross1(g) · '/17:J.... IVB ' 'd.5:1( {i·E , 'j /Ip ~ 1/·J3 - ';;0 a 1 )(.;) L\
gross2(g) ,<jI(Pg' /1.)<) , P-'5QC) {/·;;1 , </ (I", I /P'I • ;;l 0;;0 /1-':27

average • et 170 , ;)5;) i . ~!I (12 -:J-. .-2.02.!
gross(g)*

· '-/I '-! (P • .;250{P ,'-/IQCj'tare(g) .20'34-

residue(g) ,00,9'1 ,001<) . 00 .~~ - 6,001 >
---------------------------------------------------------------------------
Temperature day 1 _

Temperature day 2 __

NBS thermometer #

Humidity day 1 _

Humidity day 2 _

Balance service date: _

Balance calibration data (certified weights):
N04', 3'-;2.13

k, l.k~ "'- lvz>~ 010.>£."",",""'-

'l> W ~~ kc> "'.. 1G.:> -10

'-'-"'-::> ,'" u\-lAo..,U~ %, s - '{ c. _ T'tL--<

~ \(lIM- WZI..> c:=--«.v-I-'t"'"
",u.>v-J,,,,6'':J {to- 5"!q7

-h~ 8IY-...v



ANTECH
Analysis/Technology

Mr. David Rossman
HORIZON ENGINEERING
13585 NE Whitaker
Portland, OR 97230

December 15,1998 Identification: OSU - Kiln - Horizon #1079
Job # 9832904-21 Daierecclved' 11/25/98

Sample # 32904 32905 32906 32907 32908 32909
Identification: OSUw OSUe OSU OSUw OSUw OSUw

hemlock hemlock blanks cycle I cycle 2 cycle 2
cycle 2 cycle 1 run 13 run 1 run 3

Front acetone:
volume (mls) 104 148
residue (g) 0.0086 0.0071

Back acetone:
volume (m1s) 200 174
residue (g) 0.0385 0.0485

Impinger water:
volume (m1s) 360 80 1330
residue (g) 0.0023 0.0022 0.0046

DCM:
residue (g): 0.0016 0.0019 0.0039

Filters:
number 98M-175 98M-176 98M-291
residue (g): 0.0078 0.0024 0.0002

Filters'
number 96S-16 96S-17
residue (g) 0.0053 0.0015

Respectfully submitted:
ANTECH

~~~
Diana Tracy
president

501 N.E. THOMPSON MILL ROAD
CORBETT, OREGON 97019
503/695-2135
FAX 503/695-2139



ANTECH
Analysis/Technology

Mr. David Rossman
HORIZON ENGINEERING
13585 NE Whitaker
Portland, OR 97230

December 15, 1998 Identification: OSU • Kiln· Horizon #1079
Job # 9832904·21 Date received: 11/25/98

Sample # 32910 32911 32912 32913 32914
Identification: OSUw OSUw OSUw OSUw OSUw

C2R5 C2R7 C2R9 C2RII C2RI3

Impinger water:
volwne (mIs) 675 625 430 745 1157
residue (g) 0.0043 0.0029 0.0027 0.0025 0.0045

DCM:
residue (g): 0.0034 0.0056 -0.0002 0.0036 0.0069
--------------_..-..------------------------------------.._----..- ..------------------------------------_....._----_ .._-----------_ .._------------------------
Sample # 32915 32916 32917 32918 32919
Identification: OSUe OSUe OSUe OSUe OSUe

C2R2 C2R4 C2R6 C2R8 C2RIO

Impinger water:
volwne (mIs) 955 11107 595 480 415
residue (g) 0.0033 0.0043 0.0031 0.0019 0.0026

DCM:
residue (g): 0.0128 0.0118 0.0030 0.0016 0.0037

Sample # 32920 32921
Identification OSUe OSUe

C2RI2 C2RI4

Impinger water:
volwne(mls) 468 680
residue (g) 0.0015 0.0004

DCM:
residue (g) 0.0020 0.0059

Respectfully submitted:
ANTECH

\ r,.· ~
~IMV~~

Diana Tracy 0
president

501 N.E. THOMPSON MILL ROAD
CORBETT, OREGON 97019
503/695-2135
FAX 503/695-2139



..-'" /''1{} luv/t.I" f 1

{f-.;>tf-q~ 70°jr.d' IDA

II, ;;;q-q 7 7~'jb~o "I P

1/'30-1? 70-;""- '8f)1Y
SAMPLE DATA: . EPA RESIDUES J1-:20---9&' 70 "/5'6yg
analyst: ~ reviewer: r
Job # ~ ~O( Identification: {j"::::,s'-I:-;"L-.---I""'O::-::7=-:,}~---

____ date gross 2 : _FRONT ACETONE: date gross 1:
Sample I 3CJ.qQ4 ¢d c l(2'S
sample ID QSU-M., O~u.-E:,

qra..;:L ere. ;;L-
cont. I
vol mark 'V" ........-

(check if O~)
I <j fJ"j .volume(ml) O,/t...P, -

gross1(g) IN· %90 'ij,5~?2 /I-n'
gross2(g) II 'f.'l~q I 'ns:J!J7 Ii-JI'j

average IN q(" I g?5:;?~

gross(g)*
1IC;,9~D5 81 '-'", -tare(g) ) ., . .Jr- ''-~

residue(g) ,OO8'(p .0071
--------------------------------------------------------------------------

v

date gross 1: date gross 2:
,"1;)<1'0'5 ---- ----

05LL E-
C''¥r/A bL

BACK ACETONE: .
Samplel e$R'qoy
sample ID 05lJ.- W .

't!(h,Q, .
cont. #
vol mark v--
(check if OK)
volume(ml) rdOO,J!· 17i{0J,

gross1(g) 87. fpc!g '1 II){· 3'-/51 1I-'J'1
gross2(g) 87. ~1'f!:>!1-3DIO/.3'_15/1(-J"j_· _

average 2'7. h'lq 7
gross(g)*
tare(g) :7,7'(0";;'

0'5
residue(g) ,() 3~

to I,Z'!SI

--------------------------------------------------------------------------~

80.J., 13,3Q~

130.71 'f9 II-.lf 1;)1. 8'J3{, Ir"30
1.30.71 iQ,,/ 11..,1t, I ;;1 /. &9"/0 fh30
I ;3 O. 7 l!'QLI

/30,11(/,L! (ill. ['7.38'
,

1:1.1. ?IN:J.!30.7/ LIJ.

. ·00;;);)..

3foQ,J) .

/M.N/z
ldo 'U'l:X3

/;)'I./'/JI

IMPINGER WATER:
Sample #
sample IO _

cont. #
vol mark
(check if OK)
volume(ml) _

gross1(g)
gross2(g)

average
gross(g)*
tare(g)

residue(g) _



SAMPLE DATA: EPA RESIDUES

analyst: 4~ reviewer: -;;;--::;-.,..,.----;c-:;:-=-:,.------
Job II 3.;1.9 Identification: QS,Lk-I079

(1!57J ) (lolJ) (;50)

18',3(0(,,3 I( 7. 8'30';' 1()1J. nlO II-&.-'J
q£,. ,(" 7:L l/7,;;'3/3 IQCJ.'I7/tr 1\-<;)·"\
'91·3r. 7/ 117.gZ,1/ /0:>. '/7/3' 11-30

'98.3c"n 11], 2'.:3 Id-- I{J~. 'IZI?f

'1r. 31.5<0 1/7.8;;;9.3 10;;;. "Ipq

,OOl{e ,Obit) 1002>0(

grossl(g)
gross2(g)

DCM: date gross 1: ~ date gross 2:__~
Sample # 3;)907 3d9D% 3~qOCf
sample ID _

cont. #
volume(ml) _

average
gross(g)*
tare(g)

residue (g) _
---------------------------------------------------------------------------

groSS1(g) • '-11"110 .':l6'/{p 1/~;z9 • '-I I 33 , ;)DY9 .</117 /[-;17

gross2(g). , 'WI J., • '¢5</ 0- 1/·30 • "/ I 3 I • 02o'f9 , '-/1/ !::) If-,;}"!

average . «( 'j<{ -2:>4f . "113:L CJ I :2..04'1 • '-!I/fe
gross(g)* -¥

, ()'-! q I . . "-/ /0'6 .1/1 t(tare(g) a,-HI" Or 203+

residue(g) o· Ob1~ .0053 .OO()<-J Or~o 16 ... OOO;;L
---------------------------~-----------------~---------------------------

~ _ Humidity day 1~~~ __

I Humidity day 2_~ ___

~ IJ~ fi-u:- d - _
~ ~rt-) 9- J;
~t uJi;;t[;./)'V j)\J --+e~



SAMPLE DATA: EPA RESIDUES
analyst: ~ reviewer:
Job # 3~'1 Identification : _==03::;.s~~u..,;:==:::::::::::::::::::I~O::;:27"'4-~~-
FRONT ACETONE:
sample #
sample ID

cant. #
vol mark
(check if OK)
volume(ml) ___

grossl(g)
gross2(g)

date gross 1: date gross 2: ___

average
gross(g) *
tare(g)

residue(g) _
--------------------------------------------------------------------------

date gross 1: date gross 2: _

average
gross(g)*
tare(g)

residue (g) ___
------------------------------------------------------ --------------------~

(p~5"Q, !-.f;;()Y, 7,!5~ IIS7e!.
1¥J,2?V I()O.5bI3 /£11" tp81fp In, 10!}.19'N /I'~
10(). ;;371 IOIo.50'J3 1;).12. M[OI1/h).'/ 1r:J}, 1998' I/~JO

10l0. 5'(" .,)c( I;). CJ, (p 1.~5'11·20
,

I JO,;J37</ I d. r). 5to;,J,/ /r}!p tla Ii~? lif3, I qa,/P

IJ().';~ 'i5 /;<0.55'')( 1:11>, "Wo IJJ. /95/

,OOJ9 ,DO"')} . OO:J.<" .00y<)

date gross 1: date gross 2:
:O;2q 1/ 3~:-'1--:-I-=::L--""'3:L9 13 3 ~q ,-'-1---

6.sU.-iU 05LL'uJ DStJ..-W D~u...-li.J

~ J ~7 ~ ~ 12."1' c:'&.x.1t ~ I? I} t:&P;l re 13

IMPINGER WATER:
Sample # .3c?q ID
sample ID D.su·lt.J

~d..rsb
cont. #
vol mark
(check if OK)
volume (ml) (p ]5..1.

gross1(g) lOC>.:lI'ft
gross2(g) 1;lIJ.d/53

average IJO.~(~1

gross(g) *
tare(g) Id-O·~lOr

residue(g) ,00'13



SAMPLE DATA: EPA RESIDUES

analyst: p.,;> revi ewer: ~=-- -,-_-=-_
Job /I ;;; ~ j Identification : ---"O"'-"..J'-.:LL"""" /u/..l.)--l7'-"l-l-_

oeM: date gross 1 :.---::-,-,- date gross 2 ::-:::-_------",,,-.
sample II 2d-QIO 3;;;'3/1 7:;..;:Jj I d- ?:,:J.j I?J 3.;2Q /'-{
sample ID _

cont. # .
vo1ume (ml) CI ::>D) (150 ) (150) {/5D} (ISO)

gross1(g) 11'I,g01/P 1/3. J7 lip /6;). 163 (P en 19ko q;;. 3/~;;- 1/-.2.'1
gross2(g) 1I<-/,?065 /I g. /7;)D 10~, J 5<1 I n·1995 <119•.3174> 11-"-"1

iI'-1. 8'0 6" 5 ell. 1"1"10 '1;;1, 3/ 75' ,~- 30

average 1I't. 8055 /18', /7/ r (O;;, /531 'n. 1'1'1.3 Q;),3/&
gross(g)*

Ilt.lvlp;).tare(g) 11'/,8'0;(/ 10:J_ 15'f / 97-/957 9.;z. '3107

residue(g) .OOj~ ,0050 -.OOQ{}-' , QrJj(p ,CJO(P1
---_._----------------------------------------------------------------------

date gross 1: date gross 2: _FILTERS:
Sample #
sample ID __

Filter #

grossl(g)
gross2(g) ' __

average
gross(g)*
tare(g)

residue (g) __
---------------------------------------------------------------------------

Humidity day 1 __

Humidity day 2 __

Temperature day 1 _

Temperature day 2 _

NBS thermometer # __

Balance service date: _

Balance calibration data (certified weights):



SAMPLE DATA~EPA RESIDUES
analyst: ~ reviewer:_-;:::,..-- ~-~---
Job # 3.;> j Identification :__...lO.L.>,0.uu-"-=-__...J1L\Q....7..L-4.L-__

FRONT ACETONE:
Sample #
sample ID _

cont. #
vol mark
(check if OK)
volume(ml) _

grossl(g)
gross2(g)

date gross 1: _ date gross 2: _

average
gross (g) *
tare(g)

residue(g) _
--------------------------------------------------------------------------
BACK ACETONE:
Sample #
sample ID _

date gross 1: date gross 2: _

cont. 1/
vol mark
(check if OK)
volume(ml) __

gross1(g)
gross2(g)

average
gross(g)*
tare(g)

residue (g) __
---------------------------------------------------------------------------

I/O Z...f,

IMPINGER WATER:
Sample II jd-"1I5'
sample ID Qs~-E.

~rh ()R.:J..
cont. #
vol mark
(check if OK)
volume(ml) 9'SS.JJ.

gross1(g) fi!:.j;M 37 II-:?o 1d.:J,Qq731/-JO /:JI·.'1.J7o /WI./r"Q"I /.:1-9.1/8'1 1I-;1'f
gross2(g) H:z-ft031 II-3D 1:J-~.Oq]<{/I-30 IM,;J;J8'-3 I';)"./~/± IOI.'I.II?! I/-a,,/

p.1. ;)27'1 ,(•.30
average 1'-/5. r"ay,o rJ-;). 0"170 pt.;);) 0-) I;) '!. ICt IJ- /d1. /1 if')
gross(g)*

/ . -tare(g) Ilf:f.W03 1;);).0933 /:.J/.d-rJ'5Q 1:-''/·/59.:3 :l9.//S;;;

residue(g) I 003};> . DOGJ3 .003) .001C) ,OOB&:;



date gross 1: date gross 2: _

SAMPLE DATA: EPA RESIDUES

analyst: ~ reviewer:
Job.# .3 Q.., Identif i cation : -Qr;-,5-::-I&------:/-(::-)-:::7:-:..,=-.--

DeM: date gross 1: date gross 2:~__~
Sample # .3,;)9/5 3';;'H/t" 3.;2917 3,;)9 I,? 0.;)9 ''1
sample ID _

cont. #
volume(ml) (00) (/5Q) (1.'90 ) (50) (ISD)

gross1(g) 98.7(.D3 ell. ];) ;) do 8'7. 88'n 89.03.28' 87./788' /I'Q~

gross2 (g) Cf'3· 7/,b 7 . 1]. 7~;J3 /130 ~'f. '8 'if 7'-/ ~.O333 87.1783 II-aGj
g'Cf. ??73 IJ-2{)

average "f 1,7(POtp Q7, 7~3 gq, 'i?'O'-/ &''1'. Q 33 I 87·mW
gross(g)*
tare(g) erg, ,47,z q-r. 7105 '09. Z31 '/ 8Q.0315 8Z. /157

residue(g) . {)J'J'(( .Q(/'3' ,00:30 ·OOIf(} -0037

FILTERS:
Sample #
sample ID __

Filter #

gross1(g)
gross2(g)' __

average
gross(g)*
tare(g)

residue (g) __
---------------------------------------------------------------------------
Temperature day 1 _

Temperature day 2 _

Humidity day 1 _

Humidity day 2 _

NBS thermometer # __

Balance service date: _

Balance calibration data (certified weights):



SAMPLE DATA: PA RESIDUES
analyst:~~~ ~~reviewer:
Job # Identification : ---O""'~;:--;"{-!d---cI-:t2:-:J::-C)::::---

FRONT ACETONE:
Sample ,
sample ID _

cont. ,
vol mark
(check if OK)
volume(ml) _

gross1(g)
gross2(g)

date gross 1: _ date gross 2: _

average
gross(g) *
tare(g)

residue (g) _
--------------------------------------------------------------------------

date gross 1: date gross 2: _

average
gross(g)*
tare(g)

residue (g) __

--------------------------------------------------------------------------~
date gross 1: date gross 2: _
:3;8;1/
OSU-E-

t!VttJ!." ;i-e l~l
~

IMPINGER WATER:
Sample # 3S?9 ;;J()

sample In GoO- E.
eye,;J 'R lfl

cont. #
vol mark
(check if OK),
volume(ml) ~&~~

gross1 (g) /Q0 & '3;:;S
gross2 (g) /;,)5. fJ5c//

average j:) OI('S,)~
gross(g) *
tare (g) /:2S:~511

~

residue(g) , 00 I ~

/;;;3.'t78Q
/01,38737
/;;Z3, C1 7g'l
/-;;3 JI 7J&

P3,978,;z

,000'-(

1/ -:lj
11-;21
11'30



SAMPLE DATA: EPA RESIDUES

analyst : ~ reviewer: --""'7T""::-,-----':-::-===__

Job¥ 39l"3 Identification : -'(~)....",.:>:..:IA-J= ...Jlu.(....?'_7L1..L_

DeM: date gross 1:.~~__ date gross 2: _
sample # .3 Q'1r20 3;;;,,2 ;) I
sample ID _

cont. #
volume(ml) (J ';:)0 ) 05D)

grossl(g) /05. '1V9 /0 r.. 70'60 II -;;J 't
gross2(g) 105, 1'il1!> /011 .71,,8.3 JI-,;:,q

average IDS. 'I? '-/1 10 (p. 71. 8;;
gross(g)*
tare(g) 105:'J:?;J/ IOto. 10;<3

residue(g) ,OO~ /OO"J'j
---------------------------------------------------------------------------
FILTERS:
Sample #
sample ID

Filter #

date gross 1: _ date gross 2: _

gross1(g)
gross2(g). ___

average
gross(g)*
tare(g)

residue(g) _
---------------------------------------------------------------------------
Temperature day 1 __

Temperature day 2 __

NBS thermometer #

Humidity day 1 ___

Humidity day 2 ___

Balance service date: _

Balance calibration data (certified weights):

.,





Moisture Catch

Willamette Ind. - OSU 16-Nov-98
Wood Kiln - Hemlock drb/cdb
Corvallis, OR cyclrunw
EPA 4 mew

Impinger Contents Run 1&3 Run 5 Run" 7 Run 9 Run 11 Run 13
spg Impinger, Contents & Condensate g 2233 2157 2719 1939 2671 3196

g/ml Impinger & H2O g 1508 1444 2222 1524 2187 2198
1.010 H202 ml 0 0 0 0 0 0
1.080 2N NaOH ml 0 0 0 0 0 0
0.844 80% IPA ml 0 0 0 0 0 0
1.005 0.2N H2SO4 ml 0 0 0 0 0 0
0.998 H2O ml 0 0 0 0 0 0

ICondensate g 725.0 713.0 497.0 415.0 484.0 998.0

Silica Gel Impinger Final weight g 540 549 545 541 556 537
Initial weight g 520 540 524 523 540 522
IGain g 20.0 9.0 21.0 18.0 16.0 15.0

Total Moisture Gain Condensate + Silica Gel gain g 745.0 722.0 518.0 433.0 500.0 1013.0
VlclNet Moisture Gain ml 746.3 723.3 518.9 433.8 500.9 1014.8

CYCLRUNW.WBI Horizon Engineering 12/29/98 16:36



Moisture Catch

Willamette Ind. - OSU 16-Nov-98
Wood Kiln - Hemlock drb/cdb
Corvallis, OR cyclrune
EPA 4 mew

Impinger Contents Run2 Run4 Run 6 Run 8 Run 10 Run 12
spg Impinger, Contents & Condensate g 1970 2724 2396 1761 1815 2319

glml Impinger & H2O g 1362 1897 1888 1384 1333 1871
1.010 H202 ml 0 0 0 0 0 0
1.080 2N NaOH ml 0 0 0 0 0 0
0.844 80% IPA ml 0 0 0 0 0 0
1.005 0.2N H2SO4 ml 0 0 0 0 0 0
0.998 H2O ml 0 0 0 0 0 0

ICondensate g 608.0 827.0 508.0 377.0 482.0 448.0

Silica Gellmpinger Final weight g 538 547 677 534 551 534
Initial weight g 520 538 520 524 534 . 520

IGain g 18.0 9.0 157.0 10.0 17.0 14.0

Total Moisture Gain Condensate + Silica Gel gain g 626.0 836.0 665.0 387.0 499.0 462.0
VIc INet Moisture Gain ml 627.1 837.5 666.2 387.7 499.9 462.8

CYCLRUNE.WBI Horizon Engineering 12/29/98 16:20



Moisture Catch

Willamette Ind. - OSU 18-Nov-98
Wood Kiln - Hemlock drb/cdb
Corvallis, OR cyc2run~

EPA 4 mew

Impinger Contents Run I Run 3 Run 5 Run 7 Run9 Run 11 Run 13
spg Impinger, Contents & Condensate g 1546 2753 2886 2812 1913 2948 3211

g/ml Impinger & H2O g 1505 1461 2131 2209 1465 2200 2198
1.010 H202 ml 0 0 0 0 0 0 0
1.080 2N NaOH ml 0 0 0 0 0 0 0
0.844 80% IPA ml 0 0 0 0 0 0 0
1.005 0.2N H2SO4 ml 0 0 0 0 0 0 0
0.998 H2O ml 0 0 0 0 0 0 0

ICondensate g 41.0 1292.0 755.0 603.0 448.0 748.0 1013.0

Silica Gel Impinger Final weight g 538 553 546 558 549 547 563
Initial weight g 527 538 522 539 530 518 536
IGain g 11.0 15.0 24.0 19.0 19.0 29.0 27.0

Total Moisture Gain Condensate + Silica Gel gain g 52.0 1307.0 779.0 622.0 467.0 777.0 1040.0
Vic INet Moisture Gain ml 52.1 1309.4 780.4 623.1 467.8 778.4 1041.9

CYC2RUNW.WBI Horizon Engineering 12/30/98 11 :58



Moisture Catch

Willamette Ind. - OSU 18-Nov-98
Wood Kiln - Hemlock drb/cdb
Corvallis, OR cyc2rune
EPA 4 mew

Impinger Contents Run 2 Run 4 RUIl 6 RUIl 8 RUIl 10 Run 12 Run 14
spg Impinger, Contents & Condensate g 2311 3038 2524 2411 2391 2451 2452

glml Impinger & H2O g 1356 1952 1920 1926 1927 1970 1980
1.010 H202 ml 0 0 0 0 0 0 0
1.080 2N NaOH ml 0 0 0 0 0 0 0
0.844 80% IPA ml 0 0 0 0 0 0 0
1.005 0.2N H2SO4 ml 0 0 0 0 0 0 0
0.998 H2O ml 0 0 0 0 0 0 0

ICondensate g 955.0 1086.0 604.0 485.0 464.0 481.0 472.0

Silica Gellmpinger Final weight g 547 549 557 556 543 562 543
Initial weight g 529 527 530 556 522 542 537

IGain g 18.0 22.0 27.0 0.0 21.0 20.0 6.0

Total Moisture Gain Condensate + Silica Gel gain g 973.0 1108.0 631.0 485.0 485.0 501.0 478.0
VlclNet Moisture Gain ml 974.8 1110.0 632.1 485.9 485.9 501.9 478.9

CYC2RUNE.WBI Horizon Engineering 12/30/98 11 :08



.!m.Qlnger Weight Gains in Grams

I
Date , II/I.,

Observers cJ?!5 7J/{r(
>

Cycle I

Specie H~- IcC' ~ W/Il
(Impinger Numbers) ~V'

Run # Stack #1 #2 #3 'iI-V #4 #5
E orW) Init. Final Init. Final Init. Final init. Final Init. ~il)al

7 W (J~~Jt&+"l'}jL'L.g ~n "?,( //4 I::Z'f Iff'S
IV ~ 7 )7.." z. 1+61' £LO ,,7't ~'7l e~" ,>1.« '3'3"1

(
/

)

.1- t£ ~~7 107,1:; G&o '<f?'1 (S~'J) ";;05 'iI-v 0'1 1/

/

)

1/

/
(



.!n:mln.ger Weight Gains in Grams

/ )

Observers c:: p 6 ]),frf,

Cycle

Specie 1-1-"""", ("'c k

(Impinger Numbers) ....,c ~-r._

Run # Stack #1 #2 #3 -#4- ,t~#5EorW) Init. Final Init. Final Init. Final Init. Final Init. Final
I v' .i'z. l- $>'1 60' (0'7 7 I J "~~''r1 .s~7 r~6 /' "'-
Z- E hL""t 15·1'010 667 IOQ~ •.$""'10, v·(JI"i rz'1 ~'11

3 I..) ,-jl.l.' II+Hl.1... q,7 qLO '11 ~ 5j~ 5"5"1
-\

... I.b 'b ~v#.~ aIf') ZoH'1Jl. hO(!, '5 L? ,'t'G'"s-- vv' 11'\ 'lIT IlIl "'-\ \ ql{+- 7/C "7<0 e'2.-z., <'y
h 7! IZ~t', ?i6T "i'.CiJ 2(,0 "775 .£0 'f b II };'3':> rf

"'7 W '7>1"1 L&~+IOI} 70,
'" > 7/5 1 'Lo Jj"'i .,,6

-:q e L<1l. 1.1'1< 91" /,go 711 L"o'l oOe: (;5(,
to, vi ""7'1 "I I It 103'1 C.b"? G(!'I 11...0 7lo "'30 '5,/,\

to e. "65~ o/q9 'f. 'k 7"1"1 C. () < ({c'? ~"l .PIJ
\ \ IN 70.") I ,nl\ 5 €In 9"/s' 77..0 t ~:fi' 51~ fll7

/2- If h7"1 '7711 6l?'1 97Z. G 0'- I~ oJ S"<fL 567..
/5 vJ (lIt-, (fb+llll hb9 "1'-\') 71~ )f S', ri{, )6)

• <, 7.- 6'81. 1'17 {, 9£ 'in 6 c Z. 60Z SJ7 ,0/<

"~"\
( <[vll
\ "j
~



Sample Recovery

Cycle 1 West Run 1&3 Run 5 Run 7 Run 9 Run 11 Run 13 I Run 1&3 RunS Run 7 Run 9 Run 11 Run 13
Willamette Ind. -OSU
,Nov 16-18,1998 Imp! Imp 2
Deionized H2O ml 100.0 Deionized H2O ml 100.0
Deionized H2O gm 99.8 Deionized H2O gm 99.8
Impinger & H2O gm 823.0 749.0 835.0 837.0 807.0 827.0 Impinger & H2O gm 685.0 695.0 668.0 688.0 661.0 658.0
Impinger & H2O & Sampling gm 1456.0 1202.0 1316.0 1152.0 1149.0 1136.0 Impinger & 1120 & Sampling gm 777.0 955.0 688.0 787.0 799.0 986.0
Impinger gm 723.2 723.2 723.2 723.2 723.2 723.2 Impinger gm 585.2 585.2 585.2 585.2 585.2 585.2

Deionized gm 99.8 3.5 0.8 0.2 0.0 0.0 Deionized gm 99.82 57.15 12.80 12.80 4.81 1.64
Run No. 2 gm 633.0 22.3 5.2 1.0 0.2 0.0 Run No. 2 gm 92.00 52.67 11.80 11.80 4.43 1.51
Run No. 4 gm 453.0 105.8 20.3 4.0 1.0 Run No. 4 gm 260.00 58.23 58.23 21.88 7.45
Run No. 6 gm 481.0 92.4 18.1 4.4 Run No. 6 gm 20.00 20.00 7.51 2.56
Run No. 8 gm 315.0 61.6 15.0 Run No. 8 gm 99.00 37.19 12.67

Run No. 10 gm 342.0 83.4 Run No. 10 gm 138.00 47.00
Run No. 12 gm 309.0 Run No. 12 gm 328.00

Total H2O & Sample gm 732.8 478.8 592.8 428.8 425.8 412.8 Total 1120 & Sample gm 191.8 369.8 102.8 201.8 213.8 400.8
Transfered gm 25.8 111.8 113.8 83.8 103.8 From Transfer gm 109.8 82.8 102.8 75.8 72.8
Transfered % 5.4% 18.9% 26.5% 19.7% 25.1% Transfered % 29.7% 80.5% 50.9% 35.5% 18.2%

Deionized 13.6% 0.7% 0.1% 0.0% 0.0% 0.0% Deionized 52.0% 15.5% 12.4% 6.3% 2.2% 0.4%
Run No. 2 86.4% 4.7% 0.9% 0.2% 0.0% 0.0% Run No. 2 48.0% 14.2% 11.5% 5.&% 2.1% 0.4%
Run No. 4 94.6% 17.8% 4.7% 0.9% 0.2% Run No. 4 70.3% 56.6% 28.9% 10.2% 1.90/0
Run No. 6 81.1% 21.5% 4.2% 1.1% Run No. 6 19.5% 9.9% 3.5% 0.6%
Run No. 8 73.5% 14.5% 3.6% Run No. 8 49.1% 17.4% 3.2%

Run No. 10 80.3% 20.2% RWlNo.lO 64.5% 11.7%
Run No. 12 74.9% Run No. 12 81.8%

Lab Sample Lab Sample
Deionized ml 96.5 2.7 0.7 0.1 0.0 0.0 Deionized ml 42.7 44.4 0.0 8.0 3.2 1.6
Run No. 2 mt 611.8 17.1 4.2 0.8 0.1 0.0 Run No. 2 ml 39.4 40.9 0.0 7.4 2.9 1.5
RWlNo.4 mt 347.8 85.6 16.4 3.0 1.0 Run No. 4 ml 202.1 0.0 36.4 14.5 7.5
Run No. 6 mt 389.3 74.4 13.7 4.4 Run No. 6 m1 0.0 12.5 5.0 2.6
Run No. 8 ml 253.9 46.6 15.0 Run No. 8 ml 61.9 24.6 12.7

Run No. 10 ml 259.1 83.5 RunNo. 10 ml 91.2 47.1
Run No. 12 ml 309.5 Run No. 12 mt 328.6

ImpingerNo. 1 ml 708.3 367.7 479.8 345.6 322.6 413.6
ImpingerNo.2 ml 82.1 287.5 0.0 126.2 141.3 401.5

Impinger No. I + NO.2 790 655 480 472 464 815
Impinger NO.3 ml 0 0 4 0 4 362
Impinger NO.1 +NO.2 +No.3 ml 790 655 484 472 468 1177 4045.8

Lab Reported ml 795 655 480 468 466 1173 4037.0
(diff) -0.6% 0.0% 0.8% 0.8% 0.4% 0.3% 0.2%

Blank Correction Deionized H2O ml 139.2 47.1 0.7 8.1 3.2 1.6

CYCLRUNW.WBI Horizon Engineering 12/29/98 16:37



Sample Recovery

Cycle fEast· Hemlock Run No. 2 Run No. 4 Run No. 6 Run No. 8 Run No. 10 Run No. 121 Run No:--Z Run No. 4 Run No. 6 RWlNo.8 RunNo~lO RWlNo·.-Tz
:Willamene-OSU Nov 16-20

Imp 1 Imp 2
Deionized H2O ml 100.0 Deionized H2O ml 100.0
Deionized H2O gm 99.8 Deionized H2O gm 99.8
Impinge! & H2O gm 671.0 670.0 656.0 724.0 659.0 652.0 Impinger & H2O gm 691.0 628.0 . 633.0 660.0 674.0 660.0
Impinger & H2O & Sampling gm 1043.0 988.0 1136.0 1087.0 1015.0 1025.0 Impinge, & H2O & Sampling gm 927.0 1044.0 660.0 674.0 800.0 689.0
Impinger gm 571.2 571.2 571.2 571.2 571.2 571.2 Impinger gm 591.2 591.2 591.2 591.2 591.2 591.2

Deionized gm 99.8 20.9 4.3 1.2 0.2 0.0 Deionized gm 99.82 10.95 1.01 1.01 1.01 0.33
Run No. 2 gm 372.0 77.9 15.9 4.3 0.7 0.1 Run No. 2 gm 236.00 25.88 2.39 2.39 2.39 0.79
RunNo.4 gm 318.0 64.7 17.5 3.0 0.5 Run No. 4 gm 416.00 38.42 38.42 38.42 12.66
Run No. 6 gm 480.0 129.9 22.1 4.0 Run No. 6 gm 27.00 27.00 27.00 8.90
RunNo.S gm 363.0 61.8 11.3 Run No. 8 gm 14.00 14.00 4.61

RunNo. 10 gm 356.0 64.8 Run No. 10 gm 126.00 41.53
Run No. 12 gm 373.0 Run No. 12 gm 29.00

ITotal H2O & Sample gm 471.8 416.8 564.8 515.8 443.8 453.8 Total H2O & Sample gm 335.8 452.8 68.8 82.8 208.8 97.8
Transfered gm 98.8 84.8 152.8 87.8 80.8 From Transfer gm 36.8 41.8 68.8 82.8 68.8
Transfered % 23.7% 15.0010 29.6% 19.8% 17.8% Transfered %. 8.1% 60.8% 83.1% 39.']010 70.4%

Deionized 21.2% 5.0% 0.8% 0.2% 0.0% 0.0% Deionized 29.7% 2.4% 1.5% 1.2% 0.5% 0.3%
Run No. 2 78.8% 18.7% 2.8% 0.8% 0.2% 0.0% Run No. 2 70.3% 5.7% 3.5% 2.9% 1.1% 0.8%
Run No. 4 76.3% 11.5% 3.4% 0.7% 0.1% Run No. 4 91.9% 55.8% 46.4% 18.4% 12.9%

Run No. 6 85.0% 25.2% 5.0% 0.9% Run No. 6 39.2% 32.6% 12.9%, 9.1%
Run No. 8 70.4% 13.9% 2.5% Run No. 8 16.9% 6.7% 4.7%

Run No. 10 80.2% 14.3% Run No. 10 60.3% 42.5%
Run No. 12 82.2% Run No. 12 29.6%

Lab Sample Lab Sample
Deionized ml 79.1 16.7 3.1 1.0 0.2 0.0 Deionized mr 89.0 10.0 0.0 0.0 0.7 0.3
RunNo.2 ml 294.6 62.2 11.6 3.6 0.6 0.1 Run No. 2 ml 210.5 23.5 0.0 0.0 1.6 0.8
Run No. 4 ml 253.7 47.3 14.6 2.4 0.5 Run No. 4 ml 378.2 0.0 0.0 25.8 12.7
Run No. 6 ml 350.7 108.0 18.1 4.0 Run No. 6 ml 0.0 -0.0 18.1 8.9
Run No. 8 ml 301.7 50.6 11.3 Run No. 8 ml 0.0 9.4 4.6

Run No. 10 ml 291.7 64.9 Run No. 10 ml 84.6 41.6
RunNo. 12 ml 373.7 Run No. 12 ml 29.1

Impinger No. I ml 373.7 332.6 412.7 428.8 363.6 454.6
Impinger NO.2 ml 299.5 411.7 0.0 -0.0 140.2 98.0

Impinger No. I + NO.2 673.2 744.3 412.7 428.8 503.9 552.6
Impinger NO.3 ml 0.0 93.2 0.0 0.0 0.0 5.0
Impinger NO.1 + NO.2 + NO.3 ml 673.2 837.5 412.7 428.8 503.9 557.6 3413.7

Lab Reported ml 668.0 830.0 410.0 428.0 500.0 551.0 3387.0
(dift) 0.8% 0.9% 0.7% 0.2% 0.8% 1.2% 0.8%

Blank Correction Deionized H2O ml 168.1 26.6 3.1 1.0 0.8 0.4
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Sample Recovery

Run No.1 Run No.3 Run No.5 Run No.7 Run No.9 Run No. 11 Run No. 13 Run No. I Run No.3 Run No.5 Run No.7 Run. No.9 Run No. II Run No. 13Willameue Ind. - OSU
Cycle No.2 West - Hemlock
Nov 18-20, 1998

Deionized H2O ml
Deionized H2O gm
Impmg" & H2O gm
Impinger & H2O & Sampling gm
Impinger gm

100.0
99.8

822.0
859.0
722.2

774.0
1833.0
722.2

779.0
1353.0
7222

Imp 1

789.0
1297.0

722.2

798.0
1226.0
722.2

793.0
1065.0

722.2

Deionized H2O ml
Deionized H2O gm

816.0 ImpIDg" & H2O gm
1617.0 Impinger& H2O & Sampling gm
7222 Impinger gm

100.0

99.8
683.0
687.0
5832

687.0
920.0
583.2

641.0
813.0
5832

Imp 2

705.0
795.0

583.2

667.0
687.0
583.2

687.0
995.0

583.2

669.0
743.0

5832

Deionized gm
Run No. 2 gm
Run No. 4 gm
Run No. 6 gm
Run No. 8 gm

Run No. 10 gm
Run No. 12 gm
Run No. 14 gm

99.8
37.0

37.8
14.0

1059.0

1.9
0.7

542
574.0

0.2
0.1
5.7

60.8
508.0

0.0
0.0
0.8
8.0

67.0
428.0

0.0
0.0
0.1
Ll
9.4

60.2
272.0

0.0
0.0
0.0
0.3
2.6

16.5
74.4

801.0

Deionized gm
Run No. 2 gm
Run No. 4 gm
Run No. 6 gm
Run No. 8 gm

Run No. 10 gm
Run No. 12 gm
Run No. 14 gm

99.8
4.0

99.8
4.0

233.0

17.1
0.7

40.0
172.0

9.1
0.4

21.2
91.2
90.0

3.6
0.1
8.4

36.1
35.6
20.0

3.6
0.1
8.4

36.1
35.6
20.0

308.0

0.7
0.0
1.7
7.5
7.4
4.2

64.2
74.0

,Total H2O & Sample
Tr.msfeml
Transfercd

gm
gm
%

136.8 1110.8
51.8

4.7%

630.8
56.8

9.0%

574.8
66.8

11.6%

503.8
75.8

15.0%

342.8
70.8

20.7%

894.81TOtai H2O & Sample
93.8 Transfered

10.5% Transfered

gm
gm
%

103.8 336.8
103.8

30.8%

229.8
57.8

25.2%

211.8
121.8

57.5%

103.8
83.8

80.7%

411.8
103.8

25.2%

159.8
85.8

53.7%

Deionized
Run No.2
Run No. 4
Run No. 6
Run No.8

Run No. 10
Run No. 12
Run No. 14

73.0%
27.0%

3.4%
1.3%

95.3%

0.3%
0.1%
8.6%

91.0%

0.0%
0.0%
1.0%

10.6%
88.4%

0.0%
0.0%
02%
1.6%

13.3%
85.0%

0.0%
0.0%
0.0%
0.3%
2.7%

17.5%
79.3%

0.0%
0.0%
0.0%
0.0%
0.3%
1.8%
8.3%

89.5%

Deionized
Run No. 2
Run No. 4
Run No. 6
Run No. 8

Run No. 10
Run No. 12
RunNo.l4

96.1%
3.9%

29.6%
1.2%

69.2%

7.5%
0.3%

17.4%
74.8%

4.3%
0.2%

10.0%
43.0%
42.5%

3.5%
0.1%
8.1%

34.8%
34.3%
193%

0.9%
0.0%
2.0%
8.8%
8.6%
4.9%

74.8%

0.5%
0.0%
1.1%
4.7%
4.6%
2.6%

402%
46.3%

Lab Sample
Deionized ml
Run No. 2 ml
Run No. 4 ml
Run No. 6 ml
Run No. 8 ml

Run No. 10 ml
Run No. 12 ml
Run No. 14 ml

Impinger No.1 ml
Impinger No.2 ml

62.1
23.0

85.2
0.0

35.9
13.3

1006.6

1055.9
279.5

1.7
0.6

48.5
514.1

565.0
108.2

0.2
0.1
5.0

52.9
441.8

499.9
128.2

0.0
0.0
0.7
6.9

57.7
368.5

433.8
0.0

0.0
0.0
0.1
0.8
6.9

43.8
197.9

249.4
326.6

Deionized ml
Run No. 2 ml
Run No. 4 ml
Run No. 6 ml
Run No. 8 rol

RunNo. 10 ml
Run No. 12 ml
Run No. 14 ml

896.4
160.1

0.0
0.0

82.8
33

193.3

8.1
0.3

18.8
81.0

5.5
0.2

12.8
552
54.5

0.0
0.0
0.0
0.0
0.0
0.0

2.9
0.1
6.7

28.6
282
15.9

244.2

0.8
0.0
1.8
7.5
7.4
4.2

64.3
74.1

Impinger No. 1+2
Impinger No.3

ImpingerNo.1+2+3
Lab Reported

(difI)
Deionized H2O

85.2
0.0

85.2
80.0

6.4%

62.1

1335.4
0.0

1335.4
1330.0

0.4%

118.8

673.2
9.0

682.2
675.0
1.1%

9.8

628.1
5.0

633.1
625.0
13%

5.7

433.8
0.0

433.8
430.0
0.9%

0.0

576.0

168.3
744.3
745.0
-0.1%

2.9

1056.5
138.2

1194.8
1157.0

3.3%

0.8

5108.7
5042.0
1.3%
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Sample Recovery

Willamette Ind. - OSU Run No. 2 Run No. 4 Run No.6 Run No.8 Run No. 10 Run No. 12 Run No. 14 Run No.2 Run No.4 Run No.6 Run No. 8 Run No. 10 Run No. 12 Run No. 14
Cycle No.2 East - Hemlock Imp! Imp:Z
;Nov 18-20, 1998
DeioniZed H2O mI 100.0 Deionized H2O ml 100.0
Deionized H2O gm 99.8 Deionized H2O gm 99.8
Impinger & H2O gm 669.0 668.0 656.0 642.0 658.0 679.0 682.0 Impinger & H2O gm 687.0 685.0 660.0 680.0 664.0 689.0 696.0
Impinger & H2O & Sampling gm 1305.0 1293.0 1138.0 1089.0 984.0 974.0 997.0 Impinger & H2O & Sampling gm. 1006.0 1139.0 775.0 717.0 799.0 872.0 853.0
Impinger gm 569.2 569.2 569.2 569.2 569.2 569.2 569.2 Impinger gm 587.2 587.2 587.2 587.2 587.2 587.2 587.2

Deionized gm. 99.8 13.4 1.6 0.2 0.0 0.0 0.0 Deionized gm. 99.8 23.3 3.1 1.5 0.9 0.4 0.2
Run No. 2 gm. 636.0 85.4 10.2 1.3 0.2 0.1 0.0 Run No. 2 gm 319.0 74.5 9.8 4.9 2.9 1.4 0.5
Run No. 4 gm. 625.0 75.0 9.6 1.6 0.4 0.1 Run No. 4 gm. 454.0 59.9 29.6 17.5 8.4 3.2
Run No. 6 gm 482.0 61.7 10.5 2.8 0.8 Run No. 6 gm 115.0 56.8 33.6 16.2 6.2
Run No. 8 gm 447.0 76.4 20.2 5.6 Run No. 8 gm 37.0 21.9 10.5 4.0

Run No. 10 gm 326.0 86.3 24.1 Run No. 10 gm 135.0 64.9 24.8
Run No. 12 gm 295.0 82.2 Run No. 12 gm 183.0 69.9
Run No. 14 gm 315.0 Run No. 14 gm 157.0

Total H2O & Sample gm 735.8 723.8 568.8 519.8 414.8 404.8 427.8 Total H2O & Sample gm 418.8 551.8 187.8 129.8 211.8 284.8 265.8
Transfered gm 98.8 86.8 72.8 88.8 109.8 112.8 Transfered gm 97.8 12.8 92.8 76.8 101.8 108.8
TJ""'iored % 13.7% 15.3% 14.0% 21.4% 27.1% 26.4% Transfered % 17.7% 38.8% 71.5% 36.3% 35.7% 40.9"'10

Deionized 13.6% 1.9% 0.3% 0.0% 0.0% 0.0% 0.0% . Deionized 23.8% 4.2% 1.6% 1.2% 0.4% 0.2% 0.1%
Run No. 2 86.4% 11.8% 1.8% 0.3% 0.1% 0.0% 0.0% Run No. 2 76.2% 13.5% 5.2% 3.7% 1.4% 0.5% 0.2%
Run No. 4 86.3% 13.2% 1.8% 0.4% 0.1% 0.0% Run No.4 82.3% 31.9% 22.8% 8.3% 3.0% 1.2%
Run No. 6 84.7% 11.9% 2.5% 0.7% 0.2% Run No.6 61.2% 43.8% 15.9% 5.7% 2.3%
Ron No. 8 86.0% 18.4% 5.0% 1.3% Ron No. 8 28.5% 10.3% 3.7% 1.5%

Run No. 10 78.6% 21.3% 5.6% Run No. 10 63.7% 22.8% 9.3%
Run No. 12 12.9% 19.2% Run No. 12 64.3% 26.3%
Run No. 14 73.6% Run No. 14 59.1%

Lab Sample Lab Sample
Deionized ml 86.6 11.8 1.4 0.2 0.0 0.0 0.0 Deionized ml 76.6 20.3 1.6 0.6 0.5 0.3 0.2
Run No. 2 ml 551.6 75.3 8.9 1.1 0.2 0.0 0.0 Run No. 2 ml 244.9 64.8 5.0 2.0 1.5 0.9 0.5
Run No. 4 ml 551.0 65.5 8.0 1.2 0.3 0.1 Run No. 4 ml 394.8 30.4 12.1 9.1 5.2 3.2
Run No. 6 ml 421.0 51.3 7.8 2.0 0.8 Run No. 6 ml 58.3 23.2 17.5 10.0 6.2
Run No. 8 ml 371.3 56.3 14.6 5.6 Ron No. 8 ml 15.1 11.4 6.5 4.0

Run No. 10 ml 240.1 62.4 24.1 Run No. 10 ml 70.2 40.2 24.8
RunNo. 12 m1 213.2 82.4 Run No. 12 ml 113.3 70.0
Run No. 14 m1 315.6 Run No. 14 m1 157.3

Impinger No. I m1 638.1 638.1 496.9 431.8 305.5 292.5 428.6
Impinger NO.2 ml 321.6 479.8 95.2 53.1 110.2 176.3 266.3

Impinger No. 1+2 959.7 1118.0 592.0 484.9 415.7 468.8 694.9
Impinger NO.3 0.0 7.0 7.0 1.0 3.0 3.0 0.0

ImpingerNo.1+2+3 959.7 1125.0 599.1 485.9 418.7 471.8 694.9 4755.1
Lab Roportod 955.0 1107.0 595.0 480.0 415.0 468.0 680.0 4700.0

(diff) 0.5% 1.6% 0.7% 1.2% 0.9% 0.8% 2.2% 1.2%
Deionized H2O 163.2 32.1 3.0 0.8 0.5 0.3 0.2
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Traverse Points

Willamette Ind. - OSU 18-Nov-98
Wood Kiln - Hemlock drb/cdb
Corvallis, OR cyc2runw
EPA I mew
Outer Circumference Co in
Wall thickness t in

INSIDE of FAR WALL F in 14.25
to OUTSIDE ofNipple

INSIDE of NEAR WALL N in 0.00 «--Disturbance

to OUTSIDE ofNipple
Port

STACK WALL to N-t in
to OUTSIDE ofNipple Os

'-,,< N >1
DOWNstream Disturb A in 760.0

F Co

UPstream Disturb B in 308.0
Inner Diameter Ds in 14.25
Area As sqin 159.5 B
DOWNstream Ratio AIDs 53.33

1UPstream Ratio BIDs' 21.61 Flow

Traverse (particulate) 8
Recommended #PtslDiameter 4
Traverse (NON-Particulate) 8
Recommended #PtslDiameter 4
Actual Points per Diameter 6

Trav Fract Stack Actual Nearest Adjusted Traverse Traverse
PI StkID ID Points 8ths Points Points Points

#No (f) (Ds) (Dsxf) (TP) (TP) (TP+N) (TP+N)

I 4.36% 14.3 0.6 0.625 0.625 0.625 0 5 / 8
2 14.64% 14.3 2.1 2.125 2.125 2.125 2 I / 8
3 29.59% 14.3 4.2 4.250 4.250 4.250 4 1 / 4

·4 70.41% 14.3 10.0 10.000 10.000 10.000 10
5 85.36% 14.3 12.2 12.125 12.125 12.125 12 I / 8
6 95.64% 14.3 13.6 13.625 13.625 13.625 13 5 / 8

CYC2RUNW.WBI Horizon Engineering 12/30/9816:56



GASES



TGOC Emissions - Cycle No.1 Summary

Willamette Ind. - OSU
Cycle No.1 Hemlock - TGOC (as Carbon)
Nov 16-18, 1998

Bws Yo
Kiln Analyzer ppmv-C Ibm-C/hr Ibm-C

Qsd
dscfm

Interval
min

Rnn Start End Time Qsd Bws% TGOC
ID Min dscfm Kiln Analyzer ppmv-C Ibm-C/hr Ibm-C
1 13:44 16:17 153 102.3 17.7% 9.3% 22.1 0.00423 0.01079

Calibration 16 0.00629 0.00168
2 16:33 20:21 228 28.0 39.7% 20.2% 146.4 0.00767 0.02913

Calibration 16 0.00875 0.00233
3 20:37 23:48 191 35.1 49.4% 24.9% 152.9 0.01004 0.03197

Calibration 27 0.01057 0.00476
4 00:15 02:42 147 50.6 37.3% 19.2% 119.0 0.01127 0.02760

Calibration 37 0.01214 0.00749
5 03:19 06:17 178 84.7 29.7% 14.8% 81.2 0.01286 0.03816

Calibration 17 0.01133 0.00321
6 06:34 09:24 170 79.6 28.5% 15.5% 65.3 0.00972 0.02753

Calibration 15 0.00981 0.00245
7 09:39 12:36 177 72.2 28.2% 15.8% 73.3 0.00990 0.02919

Calibration 14 0.01034 0.00241
8 12:50 16:24 214 74.7 24.2% 13.4% 76.6 0.01071 0.03819

Calibration 14 0.00889 0.00207
9 16:38 20:38 240 47.8 24.0% 13.2% 81.2 0.00727 0.02907

Calibration 13 0.00774 0.00168
10 20:51 00:23 212 65.9 23.6% 13.2% 67.2 0.00828 0.02926

Calibration 13 0.00749 0.00162
11 00:36 04:05 209 60.5 23.3% 12.8% 59.2 0.00669 0.02330

Calibration 17 0.00593 0.00168
12 04:22 08:26 244 57.0 26.8% 14.5% 49.5 0.00528 0.02145

Calibration 16 0.00423 0.00113
13 08:42 12:08 206 35.1 28.3% 15.3% 45.7 0.00300 . 0.01028

Calibration 14 0.00569 0.00133
14 12:22 16:03 221 56.3 43.1% 24.7% 77.9 0.00821 0.03024

I Time Weighted Average I
0

Total Cycle Time
Total Actual Testing Time
Percent Actual Testing Time of Cycle Time

3,019
2,790
92.4%

59.2 30.3% 16.3% 80.0
0.00815 0.4100 I

Production 2,048 bft
0.20020 Ibm-C/Mdbft (Corrected for calibration intervals)

NOTES [AJ Emissions during calibration intrevals are time weighted averages
of the previous and following tests.
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TGOC Emissions - Cycle No.2 Summary

Oregon State - Willamette
Cycle No.2 Hemlock
Nov 18-21, 1998

Bws Yo
Kiln Analyzer ppmv-C Ibm-C/hr Ibm-C

Qsd
dscfm

Interval
min

Run Start End Time Qsd Bws% TGOC
1D Min dscfm Kiln Analyzer ppmv-C Ibm-C/hr Ibm-C
I 20:05 23:02 177 176.77 14.4% 8.0% 18.2 0.00602 0.01776

Calibration 13 0.01000 0.00217
2 23:15 03:02 227 53.10 41.7% 23.0% 132.0 0.01311 0.04959

Calibration 21 0.01390 0.00487
3 03:23 04:47 84 56.39 48.5% 21.2% 152.2 0.01606 0.02248

Calibration 19 0.01595 0.00505
4 05:06 07:06 120 59.61 44.8% 20.0% 142.4 0.01587 0.03174

Calibration 16 0.01457 0.00388
5 07:22 10:59 217 69.14 36.6% 16.6% 107.1 0.01385 0.05007

Calibration 18 0.01406 0.00422
6 11:17 15:12 235 113.20 28.3% 13.4% 67.4 0.01426 0.05586

Calibration 19 0.01263 0.00400
7 15:31 19:11 220 79.53 24.7% 11.7% 73.2 0.01089 0.03994

Calibration 13 0.01226 0.00266
8 19:24 22:32 188 92.18 24.0% 10.9% 80.4 0.01386 0.04341

Calibration 45 0.01384 0.01038
9 23:17 03:01 224 68.98 22.5% 12.6% 107.1 0.01382 0.05160

Calibration 11 0.01276 0.00234
10 03:12 06:54 222 67.72 22.4% 12.3% 92.3 om 169 0.04326

Calibration 13 0.01064 0.00230
11 07:07 10:51 224 63.57 23.0% 12.4% 80.7 0.00959 0.03581

Calibration 14 0.00965 0.00225
12 11:05 14:54 229 86.54 25.4% 15.9% 59.9 0.00970 0.03702

Calibration 18 0.00958 0.00287
13 15:12 18:56 224 0.00951j 0.03577

Calibration 20 0.00958 0.00319
14 19:16 23:06 230 64.50 42.5% 20.2% 78.4 0.00947 0.03629

Calibration 19 0.00827 0.00262
15 23:25 01:12 107 49.86 43.2% 21.0% 61.1 0.00570 0.01017

I Time Weighted Average I
0

Total Cycle Time
Total Actual Testing Time
Percent Actual Testing Time of Cycle Time

3,187
2,704
84.8%

80.0 30.1% 15.2% 86.6
0.01155 0.61356

Production 2,048 bft
0.29959 Ibm-C/Mdbft (Corrected for calibration intervals, and 15: 12 to 18:56 Nov 20)

NOTES [A] Emissions during calibration intrevals are time weighted averages
of the previous and following tests.

[B] Run no. 13 had calibration problems and results not used. ( 15: 12 to 18:56 Nov 20)

INTERVAL.WBl Horizon Engineering 0112119911:11



Cycle No.1 TGOC Emissions (as Carbon)

Willamette Ind. - OSU 16-Nov-98
Wood Kiln - Hemlock drb/cdb
Cycle No. I tgoe
TGOC-EPA 25A mew

Cycle I I I I I I I I I I I I I I Average
Run I 2 3 4 5 6 7 8 9 10 II 12 13 14 Time Weigh

Side West East West East West East West East West East West East West East
Date Tested 16-Nov 16-Nov 16-Nov I7-Nov I7-Nov I7-Nov I7-Nov I7-Nov I7-Nov I7-Noy IS-Nov IS-Nov IS-Nov 18-Nov
System Calibration Time - Initial Tei 13:35 16:30 20:33 00:10 03:13 06:32 09:37 12:48 16:34 20:48 00:34 04:19 08:39 12:20
Test Time-Starting Tts 13:44 16:33 20:37 00:15 03:19 06:34 09:39 12:50 16:38 20:51 00:36 04:22 08:42 12:22
Test Time-Ending Tie 16:17 -20:21 23:48 02:42 06:17 09:24 12:36 16:24 20:38 00:23 04:05 08:26 12:08 16:03
System Calibration Time - Final Tcf 16:20 20:33 00:03 02:47 06:21 09:27 12:39 16:27 20:41 00:26 04:09 08:29 12:12 16:43
Test Mid-point Time Tx 15:00 18:27 22:12 01:28 04:48 07:59 11:07 14:37 18:38 22:37 02:20 06:24 10:25 14:12
Time min 153 228 191 147 178 170 177 214 240 212 209 244 206 221
Volumetric Flow (interval average) dscf/min Qsd 102.3 28.0 35.1 50.6 84.7 79.6 72.2 74.7 47.8 65.9 60.5 57.0 35.1 56.3
Oxygen % 02 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95
Carbon Dioxide % CO2 0.03 0.03 0.03 0.03 0.Q3 0.03 0.Q3 0.03 0.Q3 0.03 0.03 0.03 0.03 0.03
Moisture, Mole Fraction dry Gas (Kiln) mfg 82.3% 60.3% 50.6% 62.7% 70.3% 71.5% 71.8% 75.8% 76.0% 76.4% 76.7% 73.2% 71.7% 56.9%

Moisture (Kiln) (interval average) bws 17.7% 39.7% 49.4% 37.3% 29.7% 28.5% 28.2% 24.2% 24.0% 23.6% 23.3% 26.8% 28.3% 43.1% 30.29O/G
Moisture (Analyzer) bws 9.3% 20.2% 24.9% 19.2% 14.8% 15.5% 15.8% 13.4% 13.2% 13.2% 12.8% 14.5% 15.3% 24.7% 16.25%

Dilution bws(analyzer)lbws(kiln) 52.6% 51.0% 50.5% 51.4% 49.9% 54.6% 56.2% 55.2% 54.8% 55.9% 54.9% 54.0% 54.0% 57.3%

Total Gaseous Organic Concentration (TGOC) Span 1,000 1,000 1.000 1,000 100 100 100 100 100 100 100 100 100 100
Span Gas~ Instrument Response Factor ruM Factor C3H& 1.00
Span Gas- Carbon Count Equivalent K 3
Cylinder Value ~ High Range calibration gas ppmv 87.60 87.60 87.60 874,00 87.60 87.60 87.60 87.60 87,60 87.60 B7,6U 87.60 S7,oll 87,6U

Cylinder Value ~ Low Range (Zero) calibration gas ppmv Coa 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 a,no 0.00 0.00 0.00 U,UU \l.UU

Indicated average~Wet ppmv-C3H8 Ciw 2.91 20.19 19.33 16.54 12.18 9.91 11.87 t2.44 12.76 10.59 9.20 7.64 7.05 10.54 11.71
Span Gas Concentration~ Equivalent ppmv Sc 87.60 87.60 87,60 874.00 87.60 87.60 87.60 87.60 87,60 87,60 8760 87.60 8760 :S7h(l

Zero Gas Concentration- Equivalent ppmv Zc 0.00 0.00 u.(JO 0.00 0,00 a.oo 0.00 D,OO U.uu O.()O v.GU O.GO 0.UU \J(){)

System Calibration Response ~ High Range gas ~ Initial ppmv S5 45.60 45.20 44.80 455.80 45.73 47.78 48.40 49.60 48.90 49.16 48.63 47.84 48.20 50.60
System Calibration Response - Low Range gas ~ Initial ppmv Zs -0.60 0.40 0.30 -0.30 0.23 -0.45 -0.47 -0.30 -0.35 -0.39 -0.60 -0.57 -0.85 -0.38
System Calibration Response· Low Range gas - Final ppmv Ze -0.60 0.30 -0.30 0.40 1.11 0.21 1.10 0.74 0.10 -0.18 0.10 0.60 1.01 -1.04
System Calibration Response ~ High Range gas ~ Final ppmv Se 45.30 44.80 43.60 443.40 43.07 47.60 50.70 47.60 46.89 48.21 47.10 46.80 46.60 48.01
Actual average ~ Wet (Corrected for Drift & Response) ppmv~C3H8 6.68 38.92 38.26 32.05 23.06 18.38 20.56 22.12 23.51 19.44 17.20 14.11 12.90 19.56 21.97
Actual average ~ Dry (Corrected for Drift & Response) ppmv-C3H8 7.37 48.79 50.97 39.67 27.07 21.76 24.43 25.54 27.08 22.40 19.73 16.50 15.23 25.97 26.67
Actual average - Dry ppmv-C Cgas 22.11 146.37 152.90 119.00 81.21 65.29 73.29 76.61 81.24 67.20 59.18 49.51 45.70 77.92 80.00
Mass Emissions Ibm-Clhr 0.0042 0.0077 0.0100 0.0113 0.0129 0.0097 0.0099 0.0107 0.0073 0.0083 0.0067 0.0053 0.0030 0.0082 0.0081

Ibm~C 0.Q108 0.0292 0.0320 0.0276 0.0382 0.0275 0.0292 0.0382 0.0291 0.0293 0.0233 0.0215 0.0103 0.0302
gm-C 4.89 13.23 14.49 12.51 17.31 12.49 13.24 17.32 13.18 13.27 10.58 9.74 4.67 13.71
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Cycle No.2 TGOC Emissions (as Carbon)

Oregon State University 18-Noy-98
Wood Kiln - Hemlock drb/cdb

tgoc2
TGOC-EPA 25A mew

Cycle 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 Average
Run 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Time Weighted
Side West East West East West E",t West E",t West East West East West East West
Date Tested Ig..Nov IS-Nov 19-Nov 19-NoY 19-Nov 19-Nov 19-Nov 19·Nov 19-Nov 20-Noy 20-Nov lO-Nov lO-Nov lO-Nov ?O-Noy
System Calibration Time - Initial Tei 20:01 23:12 03:20 05:02 07:19 11:14 15:28 19:21 23:14 03:09 07:03 11:02 15:09 19:13 23,22
Test Time-Starting T~ 20:05 23:15 03:23 05:06 07:22 11:17 15:31 19:24 23:17 03:12 07:07 11:05 15:12 19:16 23:25
Test Time-Ending Tte 23:02 03,02 04:47 07,06 10:59 15:12 19,11 22:32 03:01 06:54 10:51 14:54 18,56 23:06 01:12
System Calibration Time - Final Tcl' 23:04 03,08 04:54 07:14 11:03 15:15 19,14 23,06 03:05 06:58 10:54 14:58 18:59 23:09 01:15
Test Mid-point Time Tx 21:33 01:08 04:05 06,06 09,10 13,14 17:21 20:58 01:09 05,03 08:59 12:59 11,04 21:11 00:18
rune min 171 221 84 120 211 235 220 188 22. 222 224 229 224 230 101
Volumetric Flowrate (average during interval) dsc£lmin Qsd 176.8 53.1 56.4 59.6 69.1 113.2 79.5 92.2 69.0 67.7 63.6 86.5 54.4 64.5 49.9

Oxygen % 02 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95

Carbon Dioxide % CO2 0.03 0.Q3 0.03 0.03 am 0.03 0.Q3 0.03 0.03 0.03 0,03 0.03 0.03 0.03 0.03
Moisture, Mole Fraction dry Gas (Kiln) mfg 85.6% 58.3% 51.5% 55.2% 63.4% 71.7% 75.3% 76.0% 77.5% 77.6% 77.0% 74.7% 74.1% 57.6% 56.8%
Moisture (Kiln) (average during interval) bws 14.4% 41.7% 48.5% 44.8% 36.6% 28.3% 24.7% 24.0% 22.5% 22.4% 23.0% 25.4% 25.9% 42.5% 43.2% 2927%
Moiswe (Analyzer) bws 8.0% 23.0% 212% 20.0% 16.6% 13.4% 11.7% 10.9% 12.6% 12.3% 12.4% 15.9% 10.6% 20.2% 21.0% 14.60%
Dilution bws(",olv=)lbw<lkiln\ 55.5% 55.0% 43.6% 44.6% 45.3% 47.3% 47.4% 45.3% 55.9% 54.9% 54.0% 62.6% 41.1% 47.7% 48.6%
Total Gaseous Organic Concentration (TGOC) Span 1,000 1,000 LOOO 1.000 100 100 100 100 100 100 100 100 100 100 100
Span Gas- Instrument Response Factor JUM Factor C3H8 1.00
Span Gas- Carbon Count Equivalent K 3
Cylinder Value - High Range calibration gas ppmv 87.60 87.60 87.60 87.60 87.60 87.60 87.60 87.60 87.60 87.60 87.60 87.60 ""-.6U S7.60 )j7.60
Cylinder Value - Low Range (Zero) calibration gas ppmv Coa 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.flO 0.00 0.00 u.oo 0.00 O.DO
Indicated average- Wet ppmv-C3H8 Ciw 3.46 19.48 11.96 17.18 14.00 10.52 11.44 IUD 17.16 14.57 12.74 11.39 0.70 to.21 8.10 12.75
Span Gas Concentration- Equivalent ppmv Sc 87.60 87.60 87.60 87.69 87.60 87.60 87.60 87.60 87.60 87.60 87.60 87.60 iC(,O 87.60 87.60
Zero Gas Concentration- Equivalent ppmv Zc 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.flO 0.00 0.00 (J.VU lI.OO OJ),!
System Calibration Response - High Range gas - Initia ppmv Ss 49.18 49.27 40.03 41.40 40.13 42.60 43.04 41.41 49.16 48.63 47.84 58.63 59.56 47.12 42.92
System Calibration Response - Low Range gas - Initia ppmv Zs 0.18 0.18 0.33 0.32 -0.05 0.00 0,63 0,48 -0.39 -0.60 -0.57 0.27 0.02 0.18 0.26
System Calibration Response - Low Range gas - Final ppmv Ze 0.54 1.49 0.70 0.13 1.08 2.64 1.81 0.00 -0.18 0.10 0.60 1.49 0.98 0.35 0.29
System Calibration Response - High Range gas ~ Final ppmv Se 48.79 48.80 37.28 37.14 40.30 42.90 42.50 38.10 4821 47.10 46.80 52.73 13.49 36.98 42.81
Actual average - Wet (Corrected for Drift & Response ppmv-C3H8 5.58 33.89 40.01 37.96 29.77 19.44 21.54 23.88 3121 26.98 23.55 16.81 0,48 20.85 16.10 24.22
Actual average - Dry (Corrected for Drift & Response ppmv-C3H8 6.07 4399 50.75 47.46 35.69 22.45 24.41 26.79 35.71 30.77 26.89 19.98 26.15 2038 28.87
Acb.la1 average - Dry ppmv-C Cgas 18.21 131.98 152.25 14231 107.Q7 67.36 13.22 8036 107.13 92.30 80.67 59.93 78.44 61.14 86.61
Mass Emissions Ibm-C/hr 0.0060 0.0131 0.0161 0.0159 0.0138 0.0143 0.0109 0.0139 0.0138 0.0117 0.0096 0.0097 0.0095 0.0057 0.0116

Ibm-C 0.Q178 0.0496 0.0225 0.0317 0.0501 0.0559 0.0399 0.0434 0.0516 0.0433 0.0358 0.0370 0.0363 0.0102
gm-C 8.05 22.49 10.20 14.40 22.11 25.34 18.11 19.69 23.40 19.62 1624 16.79 16.46 4.61
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Cycle 1 & 2
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IIII SCOTT-MARRIN, INC. )"
6531 BOX SPRINGS BLVD.• RIVERSIDE. CA 9250703 - , 1 - 9 II
TELEPHONE (909) 653·6780 • FAX (909) 653·2430 t;t"~j9'

REPORT OF ANALYSIS ok
NIST TRACEABLE GAS MIXTURES

HENGll1
TO: DATE: 113/12/98

DAVID ROSSMAN
HORIZON ENG'G/INFRARED NW
13585 NE WHITAKER WAY
PORTLAND, OR 972311-

CUSTOMER ORDER NUMBER: 11112114 PAGE 1

<~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~>

NIST TRACEABLE
CYLINDER NUMBER COMPONENT CONCENTRATION (V/V) REFERENCE STANDARD

CC4:L:LS2

ppm = umo1e/mo1e

Propane
Nitrogen

Ii; = mole-Ii;

87.6 + 11.9 ppm
Balance

SRM 1668b

The above analysis is traceable to the National Institute of Standards and Technology
by intercomparison with the reference standard listed above.
Where indicated'~V01umetriCand gravimetric reference standards are traceable thru use
of our analYMca al~e,NIST Weight Report No. MMAP 2 2.119/2112491.

Analyst.· Approved.
---- - -----------

M.S. C lhoun J.T. Marrin

.o. oDly l1"l11<y 0' ..1. o.....y '0' ~TA~\)~~o11M.'iB~oll'A~~s"MIXt\lt..l~UM1:~m:tlm o......1.... th...., by ...
oc.paDy without extra ooat.
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TELEPHONE (909) 653-6780 • FAX (909) 653·2430 98

REPORT OF ANALYSIS
NIST TRACEABLE GAS MIXTURES

HENG01
TO:

DAVID ROSSMAN
HORIZON ENG'G/INFRARED NW
13585 NE WHITAKER WAY
PORTLAND, OR 97230-

DATE: 04/08/98

;00#.£7060

CUSTOMER ORDER NUMBER: 2060' PAGE 1

<><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><>
NIST TRACEABLE

CYLINDER NUMBER COMPONENT CONCENTRATION (V/v) REFERENCE STANDARD

CA03471

CA03468

CA034S9

Propane
Nitrogen

Propane
Nitrogen

Propane
Nitrogen

874 ~ 9 ppm
Balance

B76 ~ 9 ppm
Balance

517 + 5 ppm
Balance

SRM 2646

SRM 2646

SRM 2645

CA034S4

ppm = urno1e/mo1e

Propane
Nitrogen

% = mo1e-%

17.49 + 0.17 ppm
Balance

SRM 1667B .,rf II

The above analyses are traceable to the National Institute of Standards and Technology
by intercomparison with the reference standards listed above.
Where indicated, volumetric and gravimetric reference standards are traceable thru use

::.:::,:':~~~::::_:::::'"~'::':::,"" "'.:::::::::~--------
M~Calhoun J • T. Marr in

The only liability of thb C10lllpllnY for mA1l;}ljJ\R~~At1Effl7!ft~~~~1)(l"MrNUfIA>t;m~or reanalpb thereof by the

o~y withotlt extra ao.t.



Cycle No.1 TGOC Flow Rate Determination

Cycle No. I Average TGOc Average
Hemlock Flow Rate Run time Flow Rate
Noy 16-20, 1998 During during During

Flow Rate TGOc
Interval Interval Interval
dscflmin min dscflmin

TGOc Start I t6~No\' 13:44
Particulate Start Run 01 14:20 147.17
Particulate End Run 01 14:50 147.17 30 102.29
Particulate Start Run 02 16-NoY 15:59 27.50 18

TGOc End I 16-Nov 16: 17
TGOc Start 2 16-NO\· 16:33

Particulate End Run 02 16-NoY 19:48 27.50 195 28.04
Particulate Start Run 03 16-NoY 20:06 35.10 15

TGOc End 2 16-Nov 20:21
TGOc Start 3 to-Nov 20:37

Particulate End Run 03 16-Nov 23:36 35.10 35.10
TGOc End 3 16-Nov 23:48

Particulate Start Run 04 16-NoY 23:48 50.60
TGOc Start 4 17-Nov 00:15 50.60
TGOc End 4 17-Nov 02:42
TGOc Start S 17-Nov 03: 19

Particulate End Run 04 16-NoY 03:44 50.60 25 84.72
Particulate Start Run 05 17-Nov 03:59 90.90 138

TGOc End 5 17-Nov 06:17
TGOc Start 6 17~Nov 06:34

Particulate End Run 05 17-NoY 07:25 90.90 51 79.60
Particulate Start Run 06 17-NoY 08:12 71.60 72

TGOc End 6 17-Nov 09:24
TGOc Start 7 Il-NoY 09:39

Particulate End Run 06 17-Nov 11:44 71.60 125 72.20
Particulate Start Run 07 17-Nov 12:22 77.60 14

TGOc End 1 17~Nov 12:36
TGOc Start 8 17-Nov 12:50

Particulate End Run 07 17-Noy 15:49 77.60 179 74.72
Particulate Start Run 08 17-NoY 16:07 44.40 17

TGOc End " 17-Nuv 16:24
TGOc Start 9 17-Nov 16:38

Particulate End Run 08 I7-Nov 19:44 44.40 186 47.82
Particulate Start Run 09 I7-NoY 20:05 67.10 33

TGOc End "
17-Nov 20:38

TGOc Start 10 17~NO\' 20:S1
Particulate End Run 09 17-NoY 23:27 67.10 156 65.89
Particulate Start Run 10 17-NoY 23:48 60.50 35

TGOc End It) [ '-'':0\' IlO:23
TGOc Start : I 1fl-Nco\ OO:3()

Particulate End Run IIJ 17-Nov 03:29 60.50 173 60.48
Particulate Start Run II I8-Nov 03:52 60.20 13

TGOc End 'I lX-No\" iJ4:05
TGOc Start

,.
1K~'.fll\' 04:22

Particulate End Run II 18-NoY 07:35 60.20 197 57.00
Particulate Start Run 12 18-Nov 07:58 34.50 28

TGOc End I- 1,';-\10\ 08:26
TGOc Start ' . i 8-:\hw 08:42

Particulate End Run 12 18-Nov 11:50 34.50 188 35.06
Particulate Start Run 13 IS-Nov 12:03 56.30 5

TGOc End I :'i-Nm J 2:ilX
TGOc Start lk··\jp\ j ~ :~~2 56.30
TGOc End ."j I g-~~h' 16:03

Particulate End Run 13 18-Nov 16:06 56.30

TGOCDATA.WBI Horizon Engineering 12/29/98 14:26



Cycle No.2 TGOC Flow Rate Determination

Cycle No.2 Average TGOC Average
Hemlock Flow Rate Run time Flow Rate
Nov 16-20, 1998 During during During

Flow Rate TGOC
Interval Interval Interval
dscflmin min dscf/min

I TGOC Start I 20:05
1 Particulate Start Run 01 18-Nov 20:40 212.08

1 Particulate End Run 01 18-Nov 22:15 212.08 95 176.77

1 Particulate Start Run 02 18-Nov 22:35 52.53 27

1 TGOC End 1 23:02
2 TGOC Start 2 23:15
2 Particulate End Run 02 19-NoY 02:13 52.53 178 53.10

2 Particulate Start Run 03 19-NoY 02:31 56.39 31

2 TGOC End 2 03:02

3 TGOC Start 3 03:23 56.39

3 TGOC End 3 04:47

4 TGOC Start 4 05:06
4 Particulate End Run 03 19-Nov 06:15 56.39 69 59.61

4 Particulate Start Run 04 19-NoY 06:33 66.36 33

4 TGOC End 4 07:06
5 TGOC Start 5 07:22
5 Particulate End Run 04 19-Nov 10:31 66.36 189 69.14

5 Particulate Start Run 05 19-Nov 10:48 116.89 11

5 TGOC End 5 10:59

6 TGOC Start 6 11:17

6 Particulate End Run 05 19-Nov 14:32 116.89 195 113.20

6 Particulate Start Run 06 19-Nov 14:51 78.97 21

6 TGOC End 6 15:12

7 TGOC Start 7 15:31

7 Particulate End Run 06 19-NoY 18:31 78.97 180 79.53

7 Particulate Start Run 07 20-Nov 19:03 92.18 8

7 TGOC End 7 19:11

8 TGOC Start 8 19:24

8 Particulate End Run 07 20-Nov 22:19 92.18 175 92.18

8 TGOC End 8 22:32
Particulate Start Run 08 20-Noy 22:39 69.08

9 TGOC Start 9 23:17

9 Particulate End Run 08 20-Nov 02:14 69.08 177 68.98

9 Particulate Start Run 09 20-NoY 02:40 68.16 21

9 TGOC End 9 03:01

0 TGOC Start 10 03:12
Particulate End Run 09 20-Nov 06:18 68.16 186 67.72

Particulate Start Run 10 20-Nov 06:37 62.90 17

TGOC End 10 06:54
I TGOC Start II 07:07
1 Particulate End Run 10 20-NoY 10:33 62.90 206 63.57

1 Particulate Start Run 11 20-NoY 10:45 86.54 6

1 TGOC End II 10:51
TGOC Start 12 11:05

Particulate End Run II 20-Nov 14:34 86.54 209 86.54

TGOC End 12 14:54
Particulate Start Run 12 20-Nov 14:55 54.02

TGOC Start 13 15:12
Particulate End Run 12 20-Nov 18:34 54.02 202 54.40

Particulate Start Run 13 20-Nov 18:49 65.42 7

TGOC End 13 18:56
TGOC Start 14 19:16

Particulate End Run 13 20-Nov 22:33 65.42 197 64.53

Particulate Start Run 14 20-NoY 22:54 49.86 12

TGOC End 14 23:06
TGOC Start 15 23:25

Particulate End Run 14 2 I-Nov 00:29 49.86 64 49.86

TGOC End 15 01:12

13
13
13
13
14
14
14
14
15
15
15

1
10
10
10
1
1
1
I
12
12
12

TGOC2.WBI Horizon Engineering 12/30/98 17:10
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Source Test Control Box Calibrations

ITlieicate '-vv~,

Method EPA #5.3.2 & 5.6
Location Horizon Shop
Meter Box 10 9 Pb= 30.30 (in Hg) Old ,I New Change
Meter 10 None Ta= 78 (oF) 07-16-98 08-12-98 (+/-)
calibrated cdb LeakCheck I y= 1.00156 0.99062 -1.1%

f.ssi9ned VanJl Date 08-12-98 dH = 1.79308 1.82334 1.7%
Rate 0.00 in/min

999999999999 I~..naarc r-IeIQ I"tancarc Meter le'a Nle~er ,me owa e oerance
999999999999 VAC dH Meter Net Meter Net Tw Tw Tdi Tdo To Tm I
999999999999 (inH9) (inH20) (ft3) (ft3) (ft3) (ft3) (oF) (oR) (oF) (oF) (oR) (oR) (min) Y dH@ Y dH@
999999999999 0.020 0.20
Initial 'o.v ,.vv 000. ,.ov o.ovov .o•. "ov o.,.vv lO.V o~•.v lO.V '0. ooo.v o~•.v a.lvv v.••••, 1.0LOOO v.vvo u.uu
Final 862.0000 266.5180 80.0 82.0 78.0
Initial 16.0 3.00 862.1930 6.4390 266.7290 6.4260 80.0 540.0 81.0 78.0 538.5 541.0 6.667 v.••oo. 1 I.O~~V. 0.006 0.01
Final 868.6320 273.1550 80.0 86.0 79.0
Initial 17.5 2.00 868.7670 6.1270 273.3070 6.1820 80.0 540.5 84.0 79.0 539.5 543.0 7.850 U.""UOO l.Oll.' 0.000 0.05
Final 874.8940 279.4890 81.0 89.0 80.0
Initial 19.5 1.00 874.9980 6.0510 279.5770 6.1750 81.0 540.5 87.0 80.0 541.0 544.5 10.833 V.oo", ° l.O.,", 0.006 0.00
Final 881.0490 285.7520 80.0 89.0 82.0
Initial 21.0 0.50 881.1280 6.2060 285.8180 6.3660 81.0 541.0 87.0 82.0 542.5 545.0 15.467 v.oouoo 1.10''''" 0.010 0.06
Final 887.3340 292.1840 81.0 88.0 83.0

H"'elOale ,.vv~,

Method EPA #5.3.2 & 5.6
Location Horizon Shop
Meter Box 10 9 Pb= 30.16 (in Hg) I Old New Change
Meter 10 None Ta= 61 (oF) 08-12-98 11-24-98 (+/-)
calibrated kds LeakCheck y= 0.99062 1.02434 3.4%
Assi9ned Van II Date 11-24-98 dH@= 1.82334 1.68514 -7.6%

Rate 0.00 in/min
999999999999 I~tanaard c,eld I~tanaard Meter leld Meter lIme owa e oerance
999999999999 VAC dH Meter Net Meter Net Tw Tw Tdi Tdo To Tm I
999999999999 (in H9) (inH20) (ft3) (ft3) (ft3) (ft3) (oF) (oR) (oF) (oF) (oR) (oR) (min) Y dH@ Y dH@
999999999999 0.020 0.20
Initial ILO ,.uv I'VI.~OIV o.,~~v .,u.o ,ov O.•I~V

~~.~
o.,.v

~~.~
av.v OLV.V oa.I o.,ov I.V'."" '.O'OIL v.vo< v.v,

Final 407.5200 236.4880 60.0
Initial 12.6 3.00 408.3140 6.0680 237.2530 5.9410 61.0 521.0 68.0 61.0 521.5 527.0 6.210 11.0256711.721461 0.001 0.04
Final 414.3820 243.1940 61.0 no 62.0
Initial 13.5 2.00 414.9650 6.0940 243.7680 6.0260 61.0 521.0 73.0 62.0 522.5 529.5 7.500 I 1.02282

1 1.656531 0.002 0.03
Final 421.0590 249.7940 61.0 80.0 63.0
Initial 17.1 1.00 421.5590 6.1960 250.2890 6.1140 61.0 521.0 73.0 63.0 523.5 529.0 11.000 '.ULOO>O '.lLva 0.002 0.04
Final 427.7550 256.4030 61.0 76.0 84.0
Initial 12.2 0.50 428.2630 6.2020 256.9180 6.1450 62.0 522.0 74.0 84.0 524.5 531.8 15.230 ,.u.ooo L","," 0.003 0.04
Final 434.4650 263.0630 62.0 84.0 65.0 .

1.00014

Horizon Engineering 5031255-5050 FAX 255-0505



Source Test Control Box Calibrations

Imt::Juale '."e,
Method EPA #5.3.2 & 5.6
Location Horizon Shop Std M #2
Meter Box 10 6 Pb= 29.80 0n Hg) I Old "I New Change
Meter 10 3624292 Ta= 75 (oF) 08-03-98 09-28-98 (+1-)
calibrated cdb LeakCheck y= I 0.994021 0.99086 -0.3%
~signed Date 09~28-98 dH<1il= I 1.691071 1.69025 -0.0%

Rate 0.00 in/min
666666666666 "tanoara .-,e,o I"tanoaro MeIer ,elo MeIer lime owa e olerance
666666666666 VAC dH Meter Net Meter Net Tw Tw Tdi Tdo To Tm t
666666666666 (in Hg) (inH20) (ft3) (ft3) (ft3) (ft3) (oF) (oR) (oF) (oF) (oR) (oR) (min) Y dH@ Y dH@
666666666666 0.020 0.20
Initial ".V 4.VV i""·"""V t>.111V "4'./"I4V o.wvv /".v """.V /".v 14.V ,,"".V "O".V " .•0/ V."""04 1./04;;[ V.VV" vm
Final 122.0940 951.8040 75.0 77.0 74.0
Initial 21.0 3.00 122.3970 7.4430 952.1210 7.4680 76.0 536.0 77.0 75.0 535.5 537.3 7.450 U.'", 04 './<000 0.001 0.04
Final 129.8400 959.5890 76.0 81.0 76.0
Initial 23.0 2.00 129.9730 6.9850 959.7240 7.0580 75.0 535.5 80.0 76.0 537.0 539.5 8.617 V."".l" 1.10""" 0.001 0.05
Final 136.9580 966.7820 76.0 84.0 78.0
initial 25.0 1.00 137.0830 8.0580 966.9130 8.2080 76.0 536.5 82.0 78.0 539.0 541.3 13.767 V.""/"" '.000'0 0.003 0.02
Final 145.1410 975.1210 77.0 85.0 80.0
Initial 25.0 0.50 145.2450 11.0970 975.2200 11.3590 77.0 537.0 84.0 80.0 542.0 544.3 26.417 v."""90 1.61344 0.002 0.08
Final 156.3420 986.5790 77.0 89.0 84.0

Method EPA #5.3.2 & 5.6
Location Horizon Shop Std M #2
Meter Box ID 6 Pb= 30.16 (in Hg) I Old ,I New Change
Meter 10 3624292 Ta= 61 (oF) 09-28-98 11-24-98 (+1-)
calibrated kds LeakCheck I y= 0.99086 0.97776 -1.3%
~signed Date 11-24-98 dH<1ilo 1.69025 1.64545 ~2.7%

Rate 0.00 in/min
~66666666666 ,,'anoara .-,e,o II"ranoaro MeIer ,e,o MeIer lime owaOle oerance
666666666666 VAC dH Meter Ne' Meter Net Tw Tw Tdi Tdo To Tm ,
666666666666 (in Hg) (inH20) (ft3) (ft3) (ft3) (ft3) (oF) (oR) (oF) (oF) (oR) (oR) (min) Y dH@ Y dH@
666666666666 0.020 0.20
Initial 10.1 4.VV IOoo.,.vv O.VIVV 40". 'OOV O.VOVV

~~.~
O[I.V OV.V

~~.~
O<V.V O<V.O ::>.LtiU11 0.985641 1.704221 v.VV" v.vo

Final 369.5300 495.2160 61.0
Initial 12.5 3.00 370.0020 6.0000 495.7070 6.0390 63.0 524.0 61.0 60.0 520.5 521.3 6.050 V.O>o,"" '.IV""O 0.003 0.06
Final 376.0020 501.7460 65.0 63.0 61.0
InItial 14.0 2.00 377.0030 6.0000 502.7530 6.0810 66.0 526.0 63.0 61.0 521.0 522.5 7.450 v."/Ooo './010V 0.002 0.09
Final 383.0030 508.8340 66.0 65.0 61.0
Initial 16.0 1.00 383.4020 6.2010 509.2510 6.3120 65.0 525.5 65.0 62.0 522.5 524.0 10.500 v.""." 1.0V.46 0.001 0.04
Final 389.6030 515.5630 66.0 66.0 63.0
Initial 17.5 0.50 390.2680 6.3710 516.2520 6.5360 68.0 528.5 66.0 64.0 525.0 526.3 14.650 V."0942 1.4tl742 0.008 0.16
Final 396.6390 522.7680 69.0 69.0 66.0

Horizon Engineering 503/255-5050 FAX 255~0505



Pitot Callbrallon Calculallons

Dala IT-Sap-9a
File p196317

Melhod .2 nc"

Pb" 29.92 In 1111
Til" 541.0 R

loetlllon 'MlilahrS

2.050 0.76015
1.625 0.79580
0.610 0.79311
0.850 0.79580

olb

(Cp) ('YoJ
Old Chlnoa

0.00410 0.80423 0.00452
0.00904
0.00>\10
0.00084

lSI

0.80833
0.79519
0.80833
0.805"07

Cp dS AvoCp S
0.79816 0.00190 0.79827 0.00194
0.79638 0.00009
0.79239 0.00388
0.79816 0.00190

2.050 0.78637 0.00751 0.795118 0.00780
1.600 0.81148 0.01580
0.600 0.79056 0.00532
0.870 0.79311 0.00277

dP,
2.000
1.700
0.640
0.000

1.950
1.550
0.830
0.620

0.79621
0.60~23

0.19588
0.110139
0.18090
0.19984
0.80103
0.80803
0.19984
0.110338
0.80797
0.80057
0.79787
0.79987

[Cp]
Now

1.300
1.075
0.440
0.430

1.300
1.000
0-420
0.410

drp
1.300
1.100
0.410
0.390

Tesled
last

8/27198
8/27198
9/11/98
9/11198
8/31198
9131/98
9/11/98
8/28/98
8128/98
9131/98

9/2/98
9/2/90

912ffiO
Avsr8no

Pllol

5s~.8

;.:.:' u4·7
ss5·2
u5-3

.-:., 555·4

555·5
555·8
~,5·1

ss5·8
u5·9
$57-1
s.~1·2

ss7·3

S
0.00685 5s4·8

Pass
81271118

olb

-0.1".
·o;i%
.U%

. O)¥-
;i.•'"
;0.•%

q~

9·~?'t
.D.•Y.
·6.8%
.O.'Cf.
6.2%

.6.8%
.0.18%

0.80837 0.00050 u4·7
Pan
8127/98

<db

0.79138 0.00531 H5-2
Pass
9f11198

,db

Me
0.19013

0.01061
0.00443
0.00174
0.00443

0.79051
0.80028
0,80551
0,60099
060696
0.60436
0,19250
0.19150
060105
0.19684
0.00350
0.19722
0.79915
0.80027

0.00948
0.00339
0.00015
0.01300

jepl
Old

dS
0.00250
0.01120
0.00~95

0.00875

000685
0.00650
0.00531
0,00511
0.00284
O,OOH2
0.00502
0.00112
0.00095
0,00597

11.00404
a.ONTO
0.00394
0.00<166

lSI

0.79591
0.60199
0.60522
0.61837

e
0.79283
0.80133
078518
0.78138

ICp]
Now

0.19013
0.110531
0.19136
0.80899
0.19600
0,80133
0.110188
0.19295
0.79801
0.1102811
0.80025
0.79811
0.19411
0.79881

2.050
1.600
0.650
0.000

dP,
1.950
1.450
0.820
0.610

1.325
1.050
0.430
0,410

dP
1.250
0.950
0.390
0.380

8121198
8/27/98
8121198
3120198
8/21196
8127198
8127/98
8/21198
8/21/98
8127198
8127/98
8/21198
8121/98

AV8ra 1l8

Tested
lesl

1.275
1.050
0.430
0.420

g~3·1

!!3·2
n3·3

"we3·"
u3·5
113·6
u)·'
153·8
u4·1
!S·H
u-1-3
1S4-"
u4·5

Pilol

953.1
Pus

9/27199
<db

553--2
PUt

8127198
,db

"3-3
Pu.

8/27198
olb

J
]

"we3-4
ru.

m...
,db

1.250
0.800
0.510
0.300

1.875 0.80833
1.300 0.81453
0.880 0.79677
0.540 0.80833

0.00134
0.00754
0,01022
0.00134

0.811899 0.00511 u5·3
Pu,
9/11/98

,db

1.300
1.100
0.430
0.-410

2.025 0.79322 0.00817 0.80139 0.00974
1.800 0.62007 0.01947
0.660 0.79909 0.00230
0.640 0.79239 0.00900

Sl3-5
Pu,

81271118
,db

1.250
1.000
0.400
0.360

1.950 0.79263
1.525 0.80166
0.620 0.79519
0.590 0.79451

0.00331
0.00568
0.00082
0.00149

0.79800 0.00284 ,,5-4
Pas,
8/31198

,db

1.300
1.100
0.430
0.420

2.100 0.17893 0.00197 0.78090 0.00347
1.750 0.76190 0.00400
0.700 0.77593 0.00197
0.870 0.76383 0.00294

553--6
Pu.

8f2711l8
<db

1.250
1.050
0.-400
0.380

1.950 0.79263
1.800 0.80199
0.620 0.79519
0.560 0.81552

0.00870
0.0000<l
0.00815
0.01419

0.80133 0.00742 s55-5
Pan

8131/98
<db

1.250
1.050
0.430
0.'120

2.000 0.76266 0.01886 0.79984 0.00876
1.550 0.81482 0.01516
0.880 0.79909 0.00055
0.640 0.60199 0.0023"5

553-7

Pu'
81271118

olb

1.200
0.950
0.'120
0.410

1.675 0.79200
1.450 0.80133
0.830 0.80833
0.820 0.80507

0.00986
0.00035
0.00665
0.00338

0.8016l! 0.00502 ss5-8
Pass
9/11/98

olb

1.300
1.100
0.'130
0.'120

2.050 0.78837 0.01286 0.80103 0.00992
1.800 0.62087 0.01963
0.860 0.79909 0.00194
0.850 0.79580 0.00523

n3--8

P."
81271118

olb

1.250
1.000
00410
0.390

1.950 0.79263
1.550 0.79519
0.840 0.79239
0.610 0.79159

0.00032
0.00224
0.00058
0.00138

0.79295 0.00112 ss5-7
Pus

on"'.
<db

1.200
0.690
0.410
0.400

1.800 0.80833 0.00030 0.80803 0.00210
1.350 0.60363 0.00420
0.610 0.81184 0.00361
0.600 0.60833 0.00030

554·1
Plln

8J2111l9
,db

1.300
0.970
0.'130
0.410

2.000 0.79616
1.500 0.79611
0.660 0.19909
0.830 0.79665

0.00016
0.00189
0.00109
0.00065

0.79801 0.d0095 5,5·8
Pu,
9/28196

,db

1.325
1.050
0.430
0.420

2.050 0.19591 0.00392 0.799!4 0.00533
1.600 0.801~ 0.00216
0.670 0.79311 0.00873
0.830 0.60833 0.00850

n4-2
P.,.

8I2711l8
olb

1.300
1.050
0.390
0.368

2.000 0.79816
1.550 0.91462
0.600 0.79818
0.560 0.60035

0.00471
0.01195
0.00411
0.00252

0.80288 0.00597 s55-9
Pas,
9131/96

,db

1.275
0.960
0.410
0.400

1-975 0.79544 0.00792 o.a0338 0.00779
1.500 0.60021 0.00315
0.810 0.81164 0.00826
0.590 0.81515 0.01179

u4·3
Pu,

8/27198
olb

1.300
1.100
0.390
0.300

2.000 0.79616
1.700 0.79638
0.600 0.79816
0.540 0.80833

0,00209
0.00390
0.00209
0.00808

0.1111025" 0.00404 s.~7·1

Pan
9J211l8
olb

1.200
0.950
0.420
0.410

1.850 0.79733 0.01063 0.80797 0.00863
1.450 0.80133 0.00663
0.620 0.81482 0.00866
0.600 0.81837 0.01041

5.4·5
Pa..

81271118
olb

1.275
1.100
0.-410
0.310

1.275
1.050
OA10
0.390

2.000 0,79045
1.650 0.60833
0.630 0.7986S
0.570 0.79763

2.000 0,790~5

1.600 0,80199
0.6~0 0.79239
0.810 0,79159

0.00831
0.00957
0.00011
0.00114

0.00365
0,00789
0,00172
0,00251

0.7U17

0.79411

0.00478 557·2 1.300
Pa" 1.000

9121!18 0.390

~ 0.370

o.oo~ 557·3 1.250
P.., 1.000

9/2196 0-400

\ cdb 0.380

2.000 0.79816 0.00241 0.110057 0.003119
1.500 0.80833 0.00776
0.600 0.79816 0.00241
0.570 0.79763 0.00295

1.950 0.79263 0.00503 0.79767 0.00533
1.500 0.80633 0.01067
0.620 0.79519 0.00246
0.590 0.79451 0.00315

Noll: •• Nol CJlllbre.1l1d: wlH callbrale when needed. -

HORIZON ENGINEERING
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February 11, 1998

Horizon Engineering Lab
13585 NE Whitaker Way
Portland OR, 97230

Shortridge Calibration

On January 6, 1998 both of Horizon Engineering's Shortridge Micromanometers
were checked against magnehelic 5B. Both Shortridges read within 2% of the
magnehelic reading at every test point between zero and five inches of water.

ORB



Thermocouple Callbratron

JdF
980324to

29.M In RQ
70.0 of

po:::
Ta=

/.6 Allowable biR.
10.1 Allowable Oiff.

@MP
@212F

deviation
limll

24OMar·UI
2Q..Sep--98

@325F 11.8 Allowable Oiff.
mlJlel1t Domng, waler tlOlllng, un ----;ffvaraga

Probe/Io Standard, F Measured, F Difference F Standard, F Measured. F Difference F Standard. F Measured, F Difference F Difference F

Probe 3-1;/ 33.2 33.0 0.2 211.4 211,4 ••• 357.8 356,4 -0.• .0.13
Probe 3-2 33.2 33,4 ·0.2 212.6 213.6 -1.0 352.8 356.8 -4.• -1.73
Probe 3-3 34.8 34.8 ••• 210.6 212.6 -2,0 336,4 333.6 2.• 0.20
Probe wc3-4 33.4 34.6 -1.2 212.2 214.2 -2.0 319.0 316.8 2.2 .0.33
Probe -. 33.2 33.4 ·0.2 212.8 212.6 •.2 353.8 365.0 -11.2 ·3.73'
Probe 3-. 34.2 36.0 -1,6 211.6 213.8 -2,2 329.0 334.0 -6.0 -3.00
Probe 3-7 33.2 33.0 0.2 212.8 21. -1.2 358.6 356.8 1.8 0.27
Probe 3-8 33.2 33.6 -0.4 212.8 211.8 1.• 358.2 361.4 -3,2 .o.a7
Probe -1 35.0 34.6 8.' 211.a 215 ·3.2 346.6 346.8 -0.2 .,.001_
Probe ·2 34.6 33.0 1.• 211.2 208.2 3.• 332,4 328.4 ••• 2.87

1
1

Probe -3 35,4 36.2 -0.8 210.8 211.8 ·1.0 332.6 336.0 -3.2 -1'·'1'
Probe -4 34.4 33.2 1.2 210.6 211.6 -1.0 340.8 340.8 ••• 0.07,;
Probe -. 34.2 34.6 -0.4 21. 212.2 -2.2 338.2 340.0 -1.a -1.47 ;
Probe -. 34.' 33.a •.8 210.2 210.2 ••• 334.0 332.6 1.' 0.67'
Probe ~-7 35.0 35.0 ••• 210.6 212.2 ·1.6 336.4 340.4 -4.• -1.87 :
Probe '-2 33.0 33.8 -0.8 212.4 210 2.4 316.4 309.2 7.2 2.931
Probe '-3 33.6 33.6 0.0 214.6 210.6 '.0 316.0 310.0 ••• 3.331[
Probe '-4 33.0 32,0 1.• 212.4 210.6 1.8 315.8 311.0 '.8 2.53
Probe 5-. 32.2 33.0 -0,8 211.4 210.4 1.• 314.4 314.0 ••• 0,20
Probe .-. 33.0 32.6 ••• 213 210.6 2.2 315.4 313.8 1.• 1.40
Probe 5-7 32.4 32.4 8.• 214.4 211.2 3.2 319.6 317.4 2.2 1.80
Probe .·8 33.0 32.8 0.2 212.4 211 1A 324.4 321.8 2.• 1AO
Probe 5-. 33.0 32.6 ••• 212 211.2 •.8 317.4 320.0 -2.6 .0,47
Probe ~-1 33.6 32.6 1.0 210.a 210.8 0.• 313.0 315.8 -2.6 ·0,60
Probe -2 33.6 33.0 0.8 211.8 211 0.' 318.6 316.6 ••• 0.47
Probe ~-3 33.2 33.6 -0.4 213.6 211 2.• 316.4 316.0 2.4 1.63
Probe -4 33.6 33.6 ••• 212.8 211.2 1.6 315.0 313.0 2.• 1.20
Probe -. 32.8 32.6 •.2 213.6 211.2 2.' 320.4 312.0 8.' 3.67
Probe -8 32.8 33.0 -0,2 213.4 211.6 1.6 312.4 311.8 •.6 0.73
Probe 10-1 33.6 33.6 ••• 211.8 211.8 ••• 317.2 315.6 1.• 0,63
Probe 10-2 33.8 33.2 ••• 213.8 211 2.8 315.4 316.2 -0,8 0.87
D!<'lbe 10-3 33.2 34.4 -1.2 212.2 212.4 -0.2 315.6 318.4 -2.8 -1.40

• :lltol 11-8 34.2 33.6 ••• 212.4 214.2 -1.8 314.a 314.2 ••• .0,20
}itot 10-8 33.8 33.4 ••• 212.4 213.6 -1.4 325.2 319.0 8.2 1.73

F3 36.0 34.6 1.' 210.4 211.8 -1.4 260.8 278.6 2.2 0.73
F23 34.2 35.6 ·1.6 210 212.6 -2.6 274.0 272.0 2.• -0.73
F51 34,0 34.2 -0.2 211.4 211.8 -0.' 319.0 320.0 -1.0 -0.63

1'8' 35.4 33.8 1.6 211.2 213.6 -2.4 308.2 311.8 -3.6 . -1.47
Fe. 35.2 33.8 1.' 211.2 213 ·1.8 306.8 304.2 2.• 0.73
F100 34.0 34.0 ••• 212.2 211.8 ••• 318.8 316.6 2.2 0.87

1'1 33.2 32.6 8.' 210.8 211.6 -0.8 370.8 3S8.8 2.• 0.60

~
33.4 34,0 -0.6 212 211 1.• 370.4 367.4 3.• 1.13
33.2 33.8 -0,6 213 212 1.• 368.0 368.8 -0.8 -0.13

1" 33.4 33.2 •.2 212.8 212 •.8 366.2 363..4 2.8 1,27

~:
33.4 33.0 ••• 211.8 212.6 -0.8 364.8 362.8 2.• 0.53

33.2 33.8 -0.6 212.4 209.6 2.• 364.2 357.0 7.2 3,07

B3 35.8 35.2 •.6 210.6 203.8 •.8 294.8 295.4 -0•• 2,27

B7 36.2 35.0 1.2 211.2 201.6 ,.. 287.4 290.6 -3.2 2.63

B8 36.2 34.6 1.6 211.4 210.6 •.8 322.8 325.6 -2.8 .0,13

B1. 35.8 35.2 ••• 211.4 213.4 -2.0 312.8 314.8 -2.0 -1.13

B11 36.2 35.4 •.6 211.2 208.4 2.8 328.0 328.6 -0.6 1.00

B13 36.0 33.8 2.2 212 211.4 ••• 316.2 316.4 -0.2 0,87

B14 35.6 34.3 1.3 211,4 213 -1,6 301.8 304.2 _2.4 -0.90

34.01 33.1 0.: 211_91 211.4 O. 326. 1J.5 0.4

0.04"10 , 0-:-06%
HIVOl Ulal~auge$

35.4 3' •••9118
0-2 211.6 211 •.6 320.6 326.0 ·6.4
0-. 211.4 210 1.4 322,0 330.0 -8.0

0-7 35.2 3. •.2 211.4 206 6.'
0-' 211.2 210 1.2 321.8 328.0 ·6.2

0-10 33.4 3. .2.6 210.6 212 -1.4

0-14 36.2 32 '.2

Standard Used Fluke 5895570

.__. i uate:

lext Calibration:

Horizon Engineering 5031255-5050



Thermocouple Indicator Callbratlon

y

- ua e: uevJa 1011

~~:;F
ea- .;lV.V:> In ng 0"

Next CallbraUon: 4-98 limit 10.1 Ta'" 55.0 of TCINDm97.WB1

400 F 12.9
frhermocouple ---oevla 1011 lJevl3110n ueVla Ion verage

Indicator Channel Measured, F Standard, F % absolute Measured, F Standard, F 0/0 absolute Measured, F Standard, F % absolute Deviation, %

Dial mulll-Indicator I 115 114,2 0.1 400 407.8 0.0 704 703.0 0.1 0.08

2 109 107.4 0.3 301 301.0 0.0 705 703.2 0.2 0.15

3 109 107.8 0.2 400 407.2 0.1 738 736.8 0.1 0.13

4 96 94.2 0.3 292 292.0 0.0 739 737.0 0.2 0.18

5 96 94.4 0.3 287 287.0 0.0 787 785.6 0.1 0.13

6 101 100.0 0.2 361 360.4 0.1 786 785.4 0.0 0.10

7 107 105.4 0.3 352 352.4 -0.0 055 854.4 0.0 0.09

8 101 100.2 0.1 406 405.4 0.1 851 849.4 0.1 0.11

9 102 100.6 0.2 366 364.2 0.2 707 705.6 0.1 0.20

10 86 84.4 0.3 486 485.0 0.1 707 70504 0.1 0.18

Omega trendlcator 1 86 84.6 0.3 355 353.8 0.1 862 859.4 0.2 0.20

2 86 84.6 0.3 450 447.B 0.2 768 766.8 0.1 0.20

3 121 119,0 0.3 394 392.4 0.2 768 766.8 0.1 0.21

4 121 119.0 0.3 400 406.4 0.2 689 687.4 0.1 0.22

5 06 84.4 0.3 312 311.0 0.1 689 667.4 0.1 0.19

Fluke 6393007 93.2 93.6 -0,1 463.8 465.0 -0,1 912.8 913.4 ·0.0 -0.08

Fluke 7029062 91 89,4 0.3 346 344-8 0.1 927.6 926.6 0.1 0,17

Meter Box 2 1 89 9204 -0.8 214 214.4 ·0.1 461 462.6 ".2 -0.28

2 75 77.2 -0.4 254 255.4 ".2 429 431.0 ·0.2 -0,28

3 97 9904 -0.4 246 246.8 .0,1 481 483.4 -0.3 -0.27

4 99 101.2 ·0.4 240 240.2 -0.0 410 408.2 0.2 ·0.07

5 95 94.6 0.0 209 269.6 -0.1 353 353.6 -0.1 -0,04

Meier Box 4 I 77 76.4 0.1 331 328.6 0.3 785 783.2 0.1 0.19
2 95 95.8 -0.1 386 '385.8 0.0 793 793.4 -0.0 -0.05

3 95 96,0 -0.2 357 355.6 0.2 717 71704 ·0.0 -0.01

4 81 81,2 -0.0 303 300.6 0.3 708 705.6 0.2 0.18

5 80 79.2 0.1 324 322.2 0.2 787 785.8 0.1 0.16

Meter Box 5 1 104 1001.6 _0.1 352 352.2 ·0.0 746 744.2 0.1 0.01
2 0.0 269 268.0 0.1 0.0 0.05

3 0.0 279 278.6 0.1 0.0 0.02

4 110 109.4 0.1 346 345.8 0.0 742 740.2 0.1 0.09

5 107 107.8 ·0.1 376 375.2 0.1 762 758.4 0.3 0,08

Meter Box 6 I 86 84.6 0.3 406 404.6 0.2 872 871.4 0.0 0.15

2 86 84.6 0.3 460 459.6 0.0 777 776.2 0.1 0.12

3 86 87.0 -0.2 460 459.2 0.1 177 774.8 0.2 0.03.-_. 4 86 84.6 0.3 460 458.8 0.1 177 776.2 0.1 0,15

5 86 84.2 0.3 460 458.6 0.2 177 775.6 0.1 0.20

MeIer Box 7 1 79 BO.2 _0.2 439 437.8 0.1 754 754.2 _0.0 _0.03

2 93 92.6 0.1 '" 37804 0.3 755 755.8 -0.1 0.11

3 ·93 92.8 0.0 457 456.4 0.1 825 826.4 ·0.1 -0.00

4 92 91.6 0.1 439 437.4 0.2 825 824.8 0.0 0.09

5 92 92.0 0.0 388 388.0 0.0 772 772.0 0.0 0.00

Meier Box 8 1 94 93.6 0.1 401 39B.6 0.3 918 917.2 0.1 0.14

2 95 94.6 0.1 401 401.6 -0.1 918 917.6 0.0 0,01

3 94 94.8 -0.1 402 401.8 0.0 918 919.2 -0.1 -0.07

4 94 93.8 0.0 402 401.6 0.0 918 917.0 0.1 0.05

5 93 91.8 0.2 402 403.0 ·0.1 918 916.0 0.1 0.08

emp. oonlrol box 1 1 0.0 0.0 0.0 0.00

emp. control box 2 1 97 98.2 ·0.2 318 320.0 ·0.3 871 B71.6 -0.0 .0.17

an II Heater Controls 1 0.0 251 254.2 ".4 0.0 -0.15

2 0.0 256 261.4 ".7 0.0 -0.25

3 0.0 255.2 251.0 0.6 0.0 0.20

4 0.0 260.6 253.2 1.0 0.0 0.35
0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.00

0.0 0.0 0.0 0.00

0.0 0.0 0.0 0.00

A ERAGE 82.19 81.88 0.05 351.71 351.09 0.07 655. 0 654.84 0.05 0.06

.::u8nuSra !lsea, /lURe blWDt:)/U cam ralea .1_1_):18 D~ branr I::.og e o.

Horil.ol1 EngIneering 503/255·5050



51:i1in1ess 51lle1 Nozzle 5ize List "2SAug98
Horizon Engineering noz0898

Dlameter 1.0.# 'Measurements Qn.) Average OIdAvetCtge Diameter LD. # 'Measurements (In.) Avera e Old Avetagtt

1- 5-801 0.S8S5 0.9875 0.9870 0.9880 0.9852 0.003 5MS- 5-501 0.3000 0.2990 0.= 0.3005 0.2975 0.003

5-502 0.2985 0.3035 0.= 0.3018 0.3017 0.000
3/4- S-C01 0.7530 0.7530 0.7545 0.7535 0.7553 -0.002 5-503 0.3100 0.30s0 0.= 0.3072 0.3178 -0.011

S-C02 0.7520 0.7525 0.7520 0.7522 0.7493 0.003 5-504 0.2950 0.2SS0 0.2975 0.2972 0..2985 -0.001

5-505 0.3000 0.2970 0.2!lS5 0.2978 0.2995 -0.002
5/8- 5-A01 0.6300 0.6300 0.6290 0.6297 0.6362 ./J.()(J7 5-506 0.2990 0.2980 0.2985 0.2985 0.2998 -0.001

5-A02 0.8150 0.6190 0.6180 0.6173 0.6175 0.000 5-507 0.3070 0.3085 0.3080 0.3078 0.3068 0.00'

112- 5-001 0.5000 0.4990 0.4975 0.4988 0.4968 0.002 1/4- 5-401 0.2445 0.2445 0.2460 0.2450 0.2465 -0.002
S-002 0.5120 0.5125 0.5120 0.5122 0.5165 -0.004 5-402 0.2530 0.2490 0.2520 0.2513 0.2538 -0.002

5-803 0.4S90 0.5015 0.5000 0.5002 0.5008 -0.001 S-403 0.2450 0.2480 0.2460 0.2463 0.2500 -0.004

~ 0.4980 0.5020 0.5010 0.5003 0.4995 0.001 S-404 0.2485 0.2525 0.2485 0.2502 0.2525 -0.002
5-805 0.4965 0.4S90 0.4965 0.4973 0.4S68 0.001 5-405 0.2485 0.2480 0.2480 0.2485 0.2493 -0.001
S-8Oll 0.5005 0.4980 0.5000 0.49S5 0.5D30 ./J.OO4 S-406 0.2485 0.2480 0.2460 0.2475 0.2487 -4.001

5-007 0.4S05 0.4935 0.4910 0.4917 0.4928 -0.001 5-407 0.2455 0.2445 0.2460 0.2453 0.2477 -0.002
S-8Oll 0.4S50 0.4S50 0.4935 0.4S45 0.4990 ./J.OO5 5-406 0.2515 0.2490 0.2525 0.2510 0.2507 0.000

5-809 0.4975 0.4955 0.4935 0.4955 0.495l 0.000 5-409 .0.2525 0.2500 0.2515 0.2513 0.2513 0.000

5-410 0.2495 0.2515 0.2505 0.2505 0.2>00 0.001

7MS- 5-701 0.4320 0.4300 0.4315 0.4312 0.4310 0.000 5-411 0.2500 0.2500 0.2480 0.2493 0.2463 0.003

5-702 0.4670 0.4670 0.4685 0.4675 0.4672 0.000 5-412 0.2570 0.2585 0.2585 0.2573 0.2558 0.001

5-703 0.4375 0.4415 0.4395 0.4395 0.4363 0.003 5-413 0.2420 0.2455 0.2455 0.2443 0.2452 ..0.001

5-414 0.2430 0.2405 0.2415 0.2417 0.2396 0.002
3/8- 5-601 0.3680 0.3705 0.3700 0.36S5 0.3673 0.002

5-602 0.3S55 0.3970 0.3950 0.3958 0.3977 -0.002 3/1S- 5-301 0.1650 0.1625 0.1535 0.1637 0.1852 -0.002

S-S03 0.3680 0.3915 0.3890 0.3895 0.3867 0.003 5-302 0.1625 0.1535 0.1630 0.1630 0.1835 ~lOO1

5-S04 0.3705 0.38S5 0.3670 0.3890 0.3677 0.'J01 5-303 0.1680 0.1675 0.1680 0.1678 0.1668 0.001

5-805 0.3750 0.3755 0.3785 0.3767 0.3752- 0.000 5-304 0.1740 0.1740 0.1745 0.1742 0.1745 0.000
5-606 5-305 0.1650 0.1890 0.1685 0.1675 0.1638 0.004

5-607 0.3600 0.3640 0.3640 0.3627 0.3638 -0.001
5-60a 0.3620 0.3615 0.3605 0.3613 0.368 -O.()(J7 liS- 5-201 0.1240 0.1220 0.12451 0.12351 0.1242 -0.001

5-609 0.3705 0.3720 0.3715 0.3713 0.374 -0.003

5-610 0.3780 0.3790 0.3795 0.3786 0.3815 -0.003 All nozzles must be within 0.004 in. for all diame1Brs.
5-611 0.3690 0.3670 0.3680 0.3860 0.3762 -0.008
5-669 0.3760 0.3760 0.3785 0.3762 0.3757 0.000
5-613 0.3550 0.3550 0.3560 0.3553 0.3547 0.001

HORIZON ENGINEERING (503) 255-5050



13585 N,E, Whitaker Way' Portland. OR 97230
Phone (503)255-5050 • Fax (503)255-0505
horizone@teleport,com

April 28, 1998
Horizon Shop
ORB

The new FSL digital barometer was reading 1018 hPa (30,147 in. Hg) at 13:55
while the weather station at POX was reporting 1017.8 hPa (30.141 in. Hg).

Air Pollution Emission Testing. Infrared Inspections. Mechanical Engineering



KILN INFORMATION



DEPARTMENT OF FOREST PRODUCTS

OREGON STATE UNIVERSITY

lOS Forest Research Laboratory. Corvallis, Oregon 97331·7402

United States of America

Telephone: 541-737-4210 FAX: 541·737·3385 milotam@frl.orst.edu

November 24, 1998

Dave Rossman
Horizon Engineering
13585 N.E. Whitaker Way
Portland, OR 97230

Dear Dave,

Enclosed is the data from the first part of the particulatelvoc source tests. This data is
summarized in the table below.

Charge 1 Charge 2 Units

Run time 50.5 52.5 hours

Initial MC 134.3 127.6 % dry basis

Hot check MC 13.2 @ 48:04 13.8 @ 48:30 % dry basis @ hr:min

Final MC 15.0 13.4 % dry basis

Charge size 2048 2048 board feet

The initial moisture content is based on 10 samples from each charge. A 3" section
was cut from the middle of 10 different 16' boards and the oven-dry method was
used to determine moisture content. The remaining two eight-foot sections from each
board were put back into the kiln charge so the board footage was not affected.

The hot check is done by going into the kiln and using a meter to sample for moisture
content. Since only the boards at the sides of the pile are accessible, the MC is
usually a few percent lower than the charge average. One essentially uses this
estimate to guess the charge average, then dry for enough additional time to reach
the target moisture content. There is a downward spike on the kiln charts
(Attachment 3) because the kiln is temporarily shut down during a moisture content
check.
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The final moisture content was determined using a meter after the lumber had cooled.
All of the boards in the third though sixth courses from the top of the pile were
sampled by driving the meter probe into the face of the board. Twenty-four boards
were sampled from each charge. The moisture data is shown in Attachment 1.

The kiln schedule was provided by the mill at Warrenton. It is provided as
Attachment 2. The only difference was that the first fan reversal occurred at two
hours, then fan reversals were at four-hour reversal intervals throughout the rest of
the schedule.

All kiln data are provided for each run as Attachment 3.

If you have questions concerning this data, please call. We look forward to working
with you again in December.

Sincerely,

1~;l(/~
Michael R. Milota
Associate Professor

cc: Jon Lund, Willamette Industries



Attachment 1. Moisture data.
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Hemlock Charge #1
Horizon - OSU - Willamette
November 16-18,1998

Initial Charge Moisture Content, Oven Dry Method

Green 00 Initial
Board Wt Wt MC

ID (gm) (gm) (%)
1 302.5 140.1 115.9
2 444.3 164.5 170.2
3 258.6 134.2 92.7
4 311.4 168.0 85.3
5 359.4 164.9 118.0
6 673.7 242.1 178.3
7 318.3 143.6 121.7
8 212.6 127.9 66.3
9 486.1 147.3 230.1
10 523.5 228.3 129.3

Sums 3890.4 1660.8
Average 134.3

Near-End of Run Moisture Meter Check

Run Time IY?: 30 I
Course NE SE NW SW

side side side side

1 /;).. 8 11.3 II), 0 '1,3
2 /3,,( 1).,,2. }{" 3 /3,2

3 13, i.( /::<.,0 9· 7 /)',0

4 /3, / IS,b /C;,5 9·6
5 p,~ ILI,O }~'!::< /0, ;}

'" i) 13, '1 10,0 ;)2,.06 J~\

7 Ii;, '3 ) 7,0 c, :; 15,0I .

8 13, 0

Averages I 13.3



S:\Everyone\Milota\Horizon\MC_Charge2. xis

Hemlock Charge #2
Horizon - OSU - WiliameUe
November 18-20, 1998

Initial Charge Moisture Content, Oven Dry Method

Green OD Initial
Board Wt Wt MC

ID (gm) (gm) (%)
1 390.3 163.1 139.3
2 . 327.5 126.3 159.3
3 436.3 177.2 146.2
4 353.6 160.2 120.7
5 437.0 199.6 118.9
6 351.1 152.2 130.7
7 352.5 176.1 100.1
8 310.5 194.8 59.4
9 397.0 153.8 158.1
10 406.9 149.7 171.9

Sums 3762.5 1653.0
Average 127.6

Near-End of Run Moisture Meter Check

Run Time [j~:UL} I
Course

1

2

3

4

5

6

7

8

NE
side

\ 3,,)

. /4-;0

1'3" I

SE
side

\s,1

15,&

NW
side

//, I

SW
side

I'iJJ

<;I -,

Averages ~----:i..:..;J..;.$l..-..L...J,.;15ll..,'tI-'_ I 5'I'V



Willamette Industries, Inc.
BMG Engineering - Western Region 2730 Pacific Blvd. S.E.

P.O. Box 907
Albany, OR 97321

Office: (541) 924-5380
Fax: (541) 928-1988

December 3, 1998

Mr. David Rossman, Horizon Engineering
13585 NE Whitaker Way
Portland, OR 97230

RE: Process data for Hemlock Lumber Dry Kiln Source Testing at OSU
Warrenton Sawmill, Title V No. 04-0041

The following hemlock lumber data is provided for inclusion into Willamette's
dry kiln source test report. The data is representative of Warrenton
Sawmill's lumber and dry kiln operation.

Coastal Hemlock
2"x8"x16'

Lumber pieces per unit:

11/9/98
11/10/98

transported under cover
OSU stored under cover outside

96
3/4" stickers

16 boards high, 6 boards wide per unit
2

85 Pcs of #2 and better
6 Pcs of Select Structure

4 Pcs of #3
1 Pcs of Economy

(based on grades produced since May 1996 to October 1998)

Lumber specie:
Lumber dimensions (wt. ave.):
Lumber cut date:
Lumber transport to OSU date:

Number of units:
Lumber grade breakdown:

Log source: 30 to 90 days old
mixed decks from OR and WA

including raft, barge, and truck wood

Target oven-dry moisture content for dried lumber: 16 %
Length of kiln schedule (wt. ave.): 50 hours

Questions? Please call me at 541 9245388.

n~nd
vironmental Affairs

c: Greg McCoy
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13585 N.E. Whitaker Way· Portland, OR 97230
Phone (503)255-5050 • Fax (503)255-0505
horlzone@teleport.com

November 5, 1998

Mr. Jack Herbert
Oregon De~artment of Environmental Quality
2020 SW 4 h

, #400
Portland, OR 97201-4987

Ms. Gracia Castro
Lane Regional Air Pollution Authority
1010 Main Street
Springfield, OR 97477

Re: Source Testing: Willamette Industries, Inc.
for Warrenton, OR
for Vaughn, OR

This correspondence is notice that Horizon Engineering is to do source testing to
confirm emission factors for the above-referenced and other facilities, scheduled
for November 16-21 and December 14-19,1998. The work will be done at the
Forest Research Lab at Oregon State University in Corvallis. This will serve as
the Source Test Plan unless changes are requested prior to the start of testing.

1. Source(s) to be Tested: Wellons Test Kiln (two exhausts)

2. Purpose of the Testing: Compliance with Title V Permit requirements at
Warrenton and Vaughn Plants.

3. Source Description: The test kiln handles 2 mbf of lumber (4'x4'x16' unit).
The kiln has two stacks, one exhausting at a time depending on fan direction
and damper positions. The direction of flow (and the stack that is exhausting)
changes every three hours (after an initiaI1%-hour change). Exhaust is
natural draft. The drying cycle for Douglas Fir is expected to be 60 hours and
Hemlock is expected to be 50 hours.

4. Pollutants to be Tested: Particulate and VOC

5. Test Methods to be Used: Testing will be conducted in accordance with
EPA Methods in Title 40 Code of Federal Regulations Part 60 (40 CFR 60),
Appendix A, July 1, 1997; and Oregon Department of Environmental Quality
(ODEQ) methods in Source Sampling Manual Volume 1, January 1992.

Flow Rate:
Moisture:
Particulate:

EPA Methods 1 and 2 (S-type pitot w/particulate traverses)
EPA Method 4 (impinger train technique)
ODEQ Method 7 (front and back halves)

Air Pollution Emission Testing· Infrared Inspections· Mechanical Engineering
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VOC (TGOC): VOC as total gaseous organic compounds (TGOC) by
EPA Method 25A with dilution when Hp is more than 20%,
(heated flame ionization analyzer, sample line, and filter)
calibrations will be done every three hours.

6. Continuous Analyzer Data Recording: Data acquisition system (DAS) with
strip chart records as backup. One-minute readings will be logged. Normally
only run averages and the graphic outputs from the DAS are included in the
test reports.

7. Continuous Analyzer Gas Sampling: Fixed point in the exhaust. VOC
sampling will be continuous over each cycle. Drift checks will be done once
every three hours. One 1-hour particulate (with moisture and flow rate) test
will be done during each three-hour fan cycle.

8. Quality Assurance IQuality Control (QA/QC): Documentation of the
procedures and results will be presented in the Source Test Report for
review. This documentation will include at least the following:

Continuous Analyzer QC Procedures: Field crews will operate the analyzers
according to the manufacturer's specification, the test method's requirements
and Horizon's additional specifications. On-site quality control procedures
include:

• calibration (zero and span) every fan cycle and calibration error
(linearity) checks before start and after any calibration adjustments.

• pre- and post-test zero bias and span bias checks
• checks performed with NIST-traceable gases
• data acquisition system will record one-minute readings
• strip chart recordings taken for backup to the electronic data

acquisition system

Manual Equipment QC Procedures: Operators will perform pre- and post-test
leak checks on the sampling system and pitot lines. Thermocouple systems
are checked for ambient temperature before heaters are started. Nozzles
and pitots are inspected for nicks or dents before each test. Pre- and post
test calibrations on the meter boxes will be included with the report, along
with semi-annual calibrations on the pitots, thermocouples and nozzles.
Blank reagents (water, acetone, and filter) are submitted to the laboratory
with the samples. Liquid levels are marked on sample jars in the field and
are verified by the laboratory.

9. Number of Sampling Replicates and their Duration: Two complete drying
cycles to be sampled for each specie.

10. Reporting Units for Results: As concentrations (ppmv or gr/dscf), rates
(Ib/hr), and on a production basis (lb/1 000 b.f.)

11. Horizon Engrg. Contacts: David Rossman or
David Broderick
(503) 255-5050

Fax (503) 255-0505

••••••• HORIZON ENGINEERING •••••••
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12. Source Site Personnel:

Fax

13. Regulatory Contacts:

Fax

Jon Lund
(541) 924-5388
(541) 928-1988

Jack Herbert
(503) 229-5579
(503) 229-5265

Gracia Castro
(541) 726-2514
(541) 726-1205

14. Applicable Process/Production Information: Process operating data and
production information that characterizes the source operation is considered
to be: wood specie, lumber grade, dimensions of boards, stacking
arrangement, start and end moisture content, and complete records of wet
and dry bulb temperatures during the drying cycle. Process information is to
be gathered by the source-site personnel and provided to Horizon for
inclusion in the report.

15.Control Device Operating Parameters: NA

16. Other Process Considerations, including intermittent production, special
feed or product, etc.: None known

17.Administrative: Unless notified prior to the start oftesting, this test plan is
considered approved for compliance testing of this source. A letter
acknowledging receipt of this plan and agreement on the content (or changes as
necessary) would be appreciated.

The Department and Lane Regional will be notified of any changes in source test
plans prior to testing. It is recognized that significant changes not
acknowledged, which could affect accuracy and reliability of the results, could
result in test report rejection.

Source Test Reports will be prepared by Horizon Engineering and will include all
results and example calculations, field sampling and data reduction procedures,
laboratory analysis reports and QAlQC documentation. Source Test Reports will
be submitted to you within 45 days of the completion of the fieldwork, unless
another deadline has been stipulated. Willamette Industries, Inc. should send
two (2) copies of the completed Source Test Report to you at the addresses
above.

Any questions or comments relating to this test plan should be directed to David
Rossman, David Broderick or David Bagwell.

" ~in~~~eIY,I'/~ / '1 ._

~~:~~;,f D?;::'/ t::~/
David Broderick

cc: Jon Lund @ Willamette Industries, Inc., Albany, OR

******* HORIZON ENGINEERING *******



Willamette Industries, Inc.
BMG Administration and Sales - Western Region

October 27, 1998

Ms. Beth Moore
Department of Environmental Quality
2020 SW 4th Ave, Suite 400
Portland, Oregon 97201

2730 Pacific Blvd. S.E.
P.O. Box 907

Albany, OR 97321
Office: (541) 924·5380

Fax: (541) 928-1988

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Ms. Gracia Castro
Lane Regional Air Pollution Authority
1010 Main Street
Springfield, OR 97477

RE: Dry Kiln Source Test Proposal and Plan
Warrenton Sawmill Title V Permit No. 04-0041
Vaughn Laminating Complex Title V Permit No. 200550

Willamette Industries (Willamette) is required to conduct emission factor verification
testing at its Warrenton and Vaughn lumber dry kiln operations. Due to inherent
difficulties of testing each facility's dry kilns, Willamette proposes to conduct the
emission factor verification testing at the Oregon State University (OSU) Forest Research
Laboratory. Horizon Engineering will conduct the testing. Their source test plan is
attached.

The Title V Operating Permits for Warrenton and Vaughn require emission factor
verification source tests for particulate matter and volatile organic compounds from the
facility's lumber dry kilns. However, obtaining a representative measurement is very
difficult when these kilns have multiple vents that open and close at different times, and
then alternate from exhaust to intake every few hours. In lieu of testing the facilities'
kilns, the Title V permits for these two facilities allow testing to be done on a similar type
dry kiln provided Willamette submits test data from at least two tests. 1

Willamette proposes to perform two source tests for Hemlock and two for Douglas Fir at
the Forest Research Laboratory at OSU using their Wellons lumber dry kiln to satisfy the
permit requirement. This kiln, like Warrenton's and Vaughn's, is steam heated, natural
drafted, and alternates the fan direction at intervals so each side of the lumber receives an
equal volume of heated air. Notably, OSU's kiln has only two stacks, one for air inlet
and the other for exhaust, which alternate in conjunction with the alternating internal fan
direction. One exhaust stack simplifies and greatly improves the accuracy of the source
testing.

I Warrenton: Condition n.b., Title V Operating Permit 04-0041.
Vaughn: Condition 30.b., Title V Operating Permit 20-0550.



Page Two
Dry Kiln Source Test Proposal and Plan

Factors affecting emissions ofVOC and PM as condensable VOC from lumber drying are
rough lumber grade, beginning and ending lumber moisture contents, lumber dimensions,
and wood specie. Warrenton will be supplying Hemlock lumber and Vaughn will supply
the Douglas Fir lumber. Representative loads of lumber (kiln charges) will be based on
the dimensional mode2

, representative volumes of each rough lumber grade produced,
and typical green lumber moisture contents. The kiln charges will be built of fresh sawn
lumber and 3/4" spacers (stickers), banded, and then shipped under cover to OSU.

The kiln drying schedule for the Hemlock charges3 will be 50 hours each. The dry
lumber moisture content target will be 16 % Me 00' The drying schedule for the Douglas
Fir charges4 will be 60 hours each. The dry lumber moisture content target for Douglas

Fir will be 12 % MeOD'

The OSU kiln will be operated by Professor Mike Milota and assistant(s). OSU
personnel will load and unload the kiln, program the drying schedule based on dry lumber
moisture content targets, operate and monitor the kiln, measure beginning and ending
lumber moisture contents, and record the kiln's wet and dry bulb temperatures during
each drying cycle.

This emission factor verification source test proposal and attached test plan provides for
representative measurements of PM and VOC emissions and selection of kiln charges for
the Warrenton and Vaughn dry kiln operations. Willamette Industries requests the
Department and Lane Regional expedite their review of this proposal and attached source
test plan. A letter acknowledging receipt and approval of the test methodologies is
requested.

If there are any questions or comments please contact Jon Lund at 541 9245388.

Statement of Certification:

Basedon information and beliefformed after reasonable inquiry, the statements and information in
this document an !y attachments are true, accurate and complete.

General Manager

Signature of responsible official

2 Mode is defined as the dimension of lumber that is processed the most.
3 Hemlock charges will be built of2"x8"xI6' boards (bd); 16 bd high and 6 bd wide.
4 Douglas Fir charges will be built of2"x6"xI6' boards (bd); 20 bd high and 8 bd wide.



Page Three
Dry Kiln Source Test Proposal and Plan

Enclosure: Horizon Engineering October 27, 1998 Source Test Plan

c: (I) Additional Copy
of letter and enclosure
To: Beth Moore

Gracia Castro

Certified Mqil
DEQ-Air Quality Div.
811 SW Sixth Ave.
Portland, OR 97204

Certified Mqil
Air Compliance Division
US EPA
Mail Stop AT-084
Seattle, WA 98101

Mr. Greg McCoy, Warrenton Sawmill
Mr. Art Sand, Vaughn Laminating Complex
Dr. Mike Milota, OSU Forest Research Laboratory
Mr. Jim Boylan, DEQ Western Region, Salem Offices



John A. Kitzhaber, M.D., Governor

November 13, 1998

WILLAMETTE INDUSTRIES
ATTN JON LUND
PO BOX 791
ALBANY OR 97321

OREGON STATE UNIVERSITY
FOREST PRODUCTS DEPARTMENT
FRL 124
ATTN DR MIKE MILOTA
CORVALLIS OR 97331-5709

HORIZON ENGINEERING
ATTN DAVID R ROSSMAN
13585 NE WHITAKER WAY
PORTLAND OR 97230

Department of Environmental Quality
l11' 1 _ Northwest Region...... _. 7 ff8 sw Fourth Avenue

. Suite 400
Portland, OR 97201..4987

(503) 229-5263 Voice
ITY (503) 229-5471

Re: AQ Clatsop County
Permit No 04-0041
Willamette Industries' Warrenton Mill
Source-test plan for particulate and voe
emissions from lumber kiln

Dear Messrs Lund, Milota, and Rossman:

The Department received your test plan on October 28, 1998. Beth Moore showed it to
me about November 5. She did not realize that I had not received it. You plan .to test
particulate and volatile organic compound (VOG) emissions from a Wellons lumber kiln
at Oregon State University.

Each batch of lumber is to consist of a representative distribution of grades for the mill
it represents. The lumber sizes are the most common sizes that each mill produces.
You plan to test emissions from hemlock drying the week of November 16 to 20 and
Douglas fir drying the week of December 14 to 19, 1998.

I understand that the hemlock test is to represent current operations and emissions at
Warrenton and the Douglas-fir test is to represent Vaughn's conditions. Willamette
Industries should document or describe as well as they can the origins and storage
time and conditions of the timber and the storage time and conditions of the lumber.
This letter deals with the applications of the test results to the Warrenton Mill. Lane
Regional Air Pollution Authority has separate jurisdiction over tests for mills in their
region.

DEQ-I

/
(



Jon Lund, Mike Milota, and David Rossman 2 November 13, 1998

I approve the test plan for the Department with the following additions that we
discussed for application of the results to the Warrenton Mill's emissions.

1. The conditions of the lumber entering and leaving the kiln and the operation of the
kiln shall be representative of the mill's lumber and their kiln operations.

2. Particulate and vac sampling shall begin when or slightly before the kiln's vents
open to ensure sampling initial emissions.

3. Sampling shall begin in each stack when or slightly before each exhaust cycle
through that stack begins to catch any strong initial emissions. If testing indicates
there are none, such sampling is not essential.

4. Each particulate sampling run may last during the entire drying of each lumber
charge. The rea~on would be to minimize errors in measuring small sample
masses. If the back-half sample masses are large, those of each type may be
combined or not. The testers plan to use two sampling trains, one for each stack.
To prevent overfilling the impingers, they can collect moisture and particulate
samples from each sampling train during the run, while the other train is sampling
the other stack.

5. The testers should inspect Method 7's back-half filter frequently enough to ensure
that it is not overloading. It may need changing frequently to reduce sample loss or
clogging. If the filter support collects matter, the testers should collect this matter in
the back-half rinse.

6. The testers shall sample both stacks as fully as is feasible. Quality-assurance
checks of the gas-concentration monitoring will be normal interruptions. Sampling
may continue longer than normal at a sampling point if a tester's break or gas
QNQC requires the tester to be absent. The testers need not record flow data
every five minutes unless the data vary significantly in that period at the same
sampling location.

Thank you for helping clarify the test plan. Thane Jennings and Mark Fisher advised
me for the Department.

If you have questions or information regarding the test, its plan, or its schedule, please
call me at (503) 229-5579 or fax me at 229-5265.

Sincerely,

~
~/~-

ack Herbert
Source Testing Coordinator

JHH
c: Beth Moore:NWR


