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Introduction

3

Source tests were made December 14-19,1998 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 Douglas Fir. The testing was done to verify emission factors in the Title

V operating permit for the Willamette Industries Warrenton saw mill and Vaughn

Laminating Complex.

David Broderick, Joe Fiedler 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. Tom Freeman of

LRAPA visited the site during the testing.

Summary of Results

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

covered about 93% 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 70% 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.

••••••• HORIZON ENGINEERING •••••••
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Table 1

Douglas Fir Test Results, Wellons Dry Kiln, OSU

Test Dates: December 14-19, 1998

Units Cycle 1 Cycle 2 Average

Particulate (ODEQ M-7) Ib/mbf 0.020 0.024 0.022

Ib/hr 0.0008 0.0010 0.0009

gr/dscf 0.0016 0.0017 0.0017

Volatile Organic Compounds

TGOC, dry basis (EPA M-25A) IbC/mbf 0.40 0.38 0.39

IbC/hr 0.017 0.016 0.017

ppmC 150 123 137

Source Parameters

Flow Rate, standard dscf/min 60 69 65

Flow Rate, actual acf/min 86 97 92

Exhaust Moisture % 23 21 22

Exhaust Temperature of 146 145 146

Description of the Source and Its Operation

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 2000 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.

The kiln is steam-heated with coils located above the lumber on either side of an

axial fan. The fan reversed every three hours (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

•••••*. HORIZON ENGINEERING ••*.*.*
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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. voe 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 Douglas Fir were dried to less than 13% moisture, dry basis, over

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

Industries Vaughn facility. The logs were 20 to 60 days old when cut on

November 9, 1998. The lumber was shipped under cover on December 11 to

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

sections of 2 x 6's. A total of about 2,560 board feet were dried in the first cycle

and about 2,3q4 board feet in the second cycle.

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.

••••••• HORIZON ENGINEERING •••••••
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Table 2

Drying Schedule

Period Hour Tdry Irwet Time Fan Reversals

(hours)

!cycle 1

1 0-2 80 70 2 1.5

~ 2-12 155 145 10 3

3 12-24 165 150 12 3

~ 124-48 170 150 124 3

5 ~8-60 180 165 12 3

Cycle 2

1 0-2 80 170 2 1.5

2 2-12 155 145 10 3

3 12-24 165 150 12 3

4 24-36 170 140 12 3

5 36-52 170 140 16 3

~ 52-60 180 165 8 3

Table 3

Drying Data Summary

6

Units Charge 1 Charge 2

Run Time Hours 60 60

Initial MC % dry basis 38 38

Hot Check MC % dry basis, 13.1@46:38 14.2@46:08

hr:min 12@54:56

Final MC % dry basis 12.8 11.9

Charge size Board feet 2,560 2,304
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Sampling and Analytical Procedures

9

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

monitored almost continuously. The TGOe testing equipment was moved every

three hours to the exhausting stack. For the particulate testing, one sampling

train (set of filters and glassware) were used on each exhaust, keeping the same

sample gear together for each individual stack over the entire cycle.

Problems During Run 7 of the first cycle the voe probe was not moved to the

exhausting stack for about two of the three hours. A time weighted average of

the previous and following tests was used to fill in the time gap.

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 front 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 0.0010 inch of water. The micro

manometer reads to 0.0000 inches of water.

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

period) to allow moisture correction of the TGOe results. Blank correction

calculations are 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 run .

••••••• HORIZON ENGINEERING •••••••
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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 three-hour cycle. 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.

The lab has noted that the filter for Cycle 1 (east) had a shredded edge. This

happens occasionally during sample recovery when the filter paper sticks to the

filter holder. The glass fiber filter media is very fragile and breaks easily if

stressed. In this event, the person recovering the sample is very aware that all

of the filter (even tiny fragments) must be included in the sample. As much as

possible is included in the petrie dish that contains the filter after its use. Any

filter fragments not included with the filter (normally this is a layer sticking to

glass front half of the filter holder), end up in the front acetone as that component

is cleaned.

The result of this is that the net filter weight may be low or even negative, but the

front acetone will be higher because it includes the filter fragments. The

distribution of sample weight would appear different for that run, but unless part

of the filter is actually lost, which is unlikely, there is no net effect on the

calculated final sample weight for the run.

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

organic compounds (TGOC) according to EPA Method 25A. A JUM Engineering

Model VE-7 heated flame ionization detector was used on the 0-100 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 FlO analyzer in an equipment trailer. All sample-exposed lines

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

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

FlO 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)

were made at the beginning of each cycle. Before and after each three-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. 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 on a few of the runs 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.

******* HORIZON ENGINEERING *******
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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.

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

to ± 5% or less. 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

manometer's 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 of the 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 VOG emission results are ± 20% or better. The VOG emission

factor generated in this work is similar to the Douglas Fir emission factors

published in NGASI Technical Bulletin 718.

******* HORIZON ENGINEERING *******
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Figure 1

Forest Research Lab with Kiln Exhausts (Looking East)
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•

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
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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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Field Data Sheets

Blank Correction Sheets
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Moisture Catch Sheets
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Nomenclature

Horizon Engineering 503/255-5050 FAX 255-0505
Based on equallon.

Constants Value Units Definition Ref
Psld(l) 29.92129 iolly Standard Pressure CRC
Psld(2) 2116.22 lbf In' CRC
Tsld 527.67 ". Standard Temperature CRC
R 1545.33 fllbf Ilhmol OR Ideal Gn COllslant CRC
MWatm 28.965 Ibm IllmlOle Atmospheric (20,946 0/002, 0.033% C02, Balance N2+Ar)

MWe 12.011 Ibm I lbmolc Carbon CRC
MWco 28.010 Ibm flbmole Carbon Monoxide CRC
MWco2 44.010 Ibm / lbmote Carbon Dioxide CRC
MWh20 18.D15 Ibm Ilbmole Water CRC
MWno2 46.006 Ibm Ilbmole Nitrogen Dioxide CRC
MWo2 31.999 Ibm I Ibmole Oxygen CRC
MWso2 64.063 Ibm/lbmole Sulfur Dioxide CRC
MWn2+ar 28.154 Ibm Ilbmole (Balance with 98.82% N2 & 1.18% Ar) Emission balance

CI 385.3211 ft'/lbmol Ideal Gas Constant@ Standard Conditions

C2 816.5455 inHg in'l "R ft· Isokentics units correction conslanl

Kp 5129.4 nI min [ ( inHg Ibm/mole) I (OR inH20) 1 A!h Pilot tube constant Ref2.5.1
Symbol Units Definition Calculating Equation or Source or Data EPA
As in' Area, Stack

An in' Area, Noule

Bws % Moislure, % Stack gas ( 100 Vw(std) I [Vw(std)+Vm(sld) n Eq.5-3
C ppmv-C Carbon (General Reporting Basis for Organics)

CI ft3/1bmol Gas Constant@StandardConditions [ R Tstd I pstd(2) ]

C2 inHg in2/ OR ft2 ( 14,400 Pstd I Tstd )

Cd Ibm-GAS I MMdscf Mass of gas per unit volume {Cgas MWgas I CI ]

eg gr/dscf Grain Loading, Actual ( 15.432 mnl Vm(std) 1,000] Eq.5-6
cg@X%C02 gr/dscf Grain Loading Corrected to X% Carbon Dioxide (X%/C02%]

cg@X%02 gr/dscf Grain Loading Corrected to X% Oxygen [(20.946-X%) I (20.946-02%) l
Cgas ppmv,% Gas Concentration, (ColTected)

Cgas@X%C02 ppmv Gas Concentration Correction to X% Carbon Dioxide (X%/C02%)

Cgas@X%02 ppmv Gas Concentration Correction to X% Oxygen [(20.946-X%) 1(20.946-02%) 1

CO ppmv Carbon Monoxide

Co ft Outer Circumference of Circular Stack

Ci ft Inner Circumference of Circular Stack

CO2 % CamonOioxide

Cp Pitot tube coefficient

CI Iblhr Particulate Mass Emissions {60cg Qsdl7,000 l
dH in H20 Pressure differential across orifice

Dn in Diameter, Noule

dp"lh Average square root ofvelodty pressure

Ds in Diameter, Stack

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

Fd dscf/MMBtu F Factor for Various Fuels Table 19-1
I % Perccllt !sokinetic [ C2 Ts(abs) Vm(std) I (vs Ps mfg An 0)] Eq.5-8*
Md Ibm /Ibmole Molecular weight, Dry Stack Gas [(I-%02-%C02)(MWn2+ar)+(%02 MWo2)+{%C02 MW(02) Eq.3-1*

mfg Mole fraction of dry stack gas [ t-Bws/100]

Mgas Ibm/hr Gaseous Mass Emisisons [ 60 Cgas(ppmv) MW Pstd(2) Qsd 11,000,000 R Tstd l
mn mg Particulate lab sample weight

Ms Jbm/lbmole Molecular weight, Wet Stack [Md mfg +MWh20 (I-mfg)] Eq.2-5

MW Ibm /Ibmole Molecular Weight

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

NOx ppmv-N02 Nitrogen Oxides (Reported as N02)

02 % Oxygen

OPC % Opacity

Pbar inHg Pressure, Barometric

Pg in H20 Pressure, Sialic Slack

Po inHg Pressure, Absolute across Orifice [ Pbar+dHl13.S9SS ]

Ps inHg Prcssure, Absolute Stack {Pbar+PglI3.595S l Eq.2-6*

Qa acf/min Volumetric Flowrate, Actual (Asvs/l441

Qsd dscf/min Volumetric Flowrate, Of)' Standard [Qa Tstd mfg Ps)1 [Pstd(l) Ts(abs)] Eq 2-10*

Rf MMBtulhr ( 1,000,000 Mgas (20.946-02) Y[Cd Fd 20.946]

S02 ppmv-S02 Sulfur Dioxide

t in Wall thickness of a stack or duet

TGOC ppmv-C Total Gaseous Organic Concentralion (Reported as C)

Tm OF Temperature, Dry gas meter

Tm(abs) OR Temperature, Absolute 01)' Meter (Tm + 459.67]

Ts OF Temperature, Stack gas

Ts(abs) OR Temperature, Absolute Slack gas ( Ts + 459.67 )

Vic ml Volume of eondeJlsed water

Vm def Volume, Gas sample

Vm(std) dscf Volume, Of)' standard gas sample ( Y Vm Tstd Po VI Pstd( I) Tm(abs)] Eq.5-1

ys rpm Velocity, Slack gas Kp Cp dp"V. [Ts(abs) 1(Ps Ms) J" v. Eq.2-9*

Vw(std) sef Volume, Water VapOr 0.04707 Vic Eq.5-2

Y Dry glls meier calibration factor Fig. 5.6

0 min Time, Total sample

•
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(Eq.3A-I)

(Eq.6C-I)

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

C
(Cma - Caa)(C - Cm) + Cma

S'" (Cm- Ca)

• Method 6C: Sulfur Dioxide

C = Cma(C - Co)
gas (C - C )

m a
• Method 7E: Nitrogen Oxides, Section 8 of Method 7E states: "Follow Section 8 of Method 6C (Eq.

6C-I)"
• Method I0: 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 Equations:

z = (Cof-Coi)(T,,-Tei)

x (Tef - Tei )

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 zeronow calibration bias responses
Initial system zero/low calibration bias response
Final system zeronow calibration bias response
Average gas concentration indicated by gas analyzer, dry basis
Starting test time
Ending test time
[nitial 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

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 I to 1 molecule while methane is 1.037 to I molecule. We correct for the instrument's
"over response" to methane.

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

Ibmlhrgr/dsef
Iso
%

Qsd
dscfm

H2O
%

Willamette Ind. - OSU
Cycle No. 1 Douglas Fur - Particulate
Dec 14 16 1998,

Interval
Run Start End Test Time Bws Qsd Isokinetics
ill min min Kiln dscfm %

1 08:52 10:12 75.0 80.0 5.7% 181.9 88.5

10:12 10:26 14.0

2 10:26 13:49 180.0 203.0 17.7% 50.1 109.9

13:49 13:53 4.0
3 13:53 16:44 165.0 171.0 20.5% 81.8 100.7

16:44 16:55 11.0
4 16:55 19:50 175.0 175.0 12.2% 73.6 100.4

19:50 19:55 5.0

5 19:55 22:50 175.0 175.0 18.8% 66.1 112.7

22:50 22:55 5.0

6 22:55 01:44 165.0 169.0 20.4% 61.1 102.8

01:44 01:56 12.0

7 01:56 04:45 165.0 169.0 23.0% 46.0 116.4

04:45 04:57 12.0

8 04:57 07:55 175.0 178.0 22.7% 48.3 107.4

07:55 07:58 3.0

9 07:58 10:53 170.0 175.0 22.8% 57.3 106.2

10:53 10:58 5.0

10 10:58 13:52 170.0 174.0 23.0% 49.4 105.8

13:52 13:57 5.0

11 13:57 16:53 175.0 176.0 23.5% 57.4 110.3

16:53 16:57 4.0

12 16:57 19:52 175.0 175.0 20.4% 59.4 103.7

19:52 19:56 4.0

13 19:56 22:51 175.0 175.0 22.0% 56.3 113.8

22:51 22:58 7.0

14 22:58 01:51 170.0 173.0 21.7% 50.9 109.5

01:51 01:56 5.0

15 01:56 04:45 170.0 169.0 22.6% 70.4 109.2

04:45 04:59 14.0

16 04:59 07:57 175.0 178.0 22.2% 46.5 109.1

07:57 08:17 20.0

17 08:17 11:07 165.0 170.0 24.5% 76.4 100.0

11:07 11 :16 9.0
18 11:16 14:09 170.0 173.0 31,2% 45.0 106.9

14:09 14:15 6.0

19 14:15 17:31 175.0 196.0 32.6% 53.3 105.6

17:31 17:35 4.0

20 17:35 20:30 175.0 175.0 30.4% 47.9 102.5

20:30 20:36 6.0
21 20:36 21:52 75.0 76.0 29.0% 53.6 100.7

21:52 22:17 25.0

Time Weighted Averages

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

3,685 min
3,660 min
3,415 min
92.7%

22.5% 60.3 106.5 0.0016 0.0008

Production 2,560 bft
0,018 IbmlMdbft (For actual testing time)
0.020 IbmlMdbft (Corrected for untested intervals between runs and port changes)

NOTES [A] Emissions for untested intervals are time weighted average ofprevious and following tests.
[B] Results for individual runs are not availiable

INTERVL2.WBI Horizou Engineeriug 02110/99 10:24



Particulate Emissions - Cycle No.2 Summary

Willamette Ind. ~ OSU
Cycle No.2 Douglas Fur· Particulate
Dec 16 19 1998- ,

Interval
Run Start End Test Time Bws Qsd Isokinetics
ID min min Kiln dscfm %

1 23:07 00:32 85.0 85.0 4.2% 247.3 36.9

00:32 00:37 5.0
2 00:37 03:34 175.0 177.0 18.3% 45.3 103.0

03:34 03:37 3.0
3 03:37 06:29 170.0 172.0 20.6% 53.9 95.0

06:29 06:37 8.0
4 06:37 09:28 170.0 171.0 20.3% 61.1 105.0

09:28 09:36 8.0
5 09:36 12:31 155.0 175.0 20,8% 75.8 105.2

12:31 12:36 5.0
6 12:36 15:33 175.0 177.0 23.0% 53.2 108.2

15:33 15:37 4.0
7 15:37 18:35 175.0 178.0 22.6% 89.0 104.9

18:35 18:37 2.0

8 18:37 21:35 175.0 178.0 22.7% 62.7 103.3
21:35 21:37 2.0

9 21:37 00:30 170.0 173.0 22.7% 76.2 115.5
00:30 00:39 9.0

10 00:39 03:32 170.0 173.0 22.6% 44.2 112.0
03:32 03:40 8.0

11 03:40 06:31 150.0 171.0 23.0% 81.8 108.2
06:31 06:40 9.0

12 06:40 09:29 165.0 169.0 22.9% 49.2 108.0

09:29 09:38 9.0
13 09:38 12:30 165.0 172.0 17.9% 79.2 98.5

12:30 12:38 8.0
14 12:38 15:31 170.0 173.0 17.1% 54.6 100A

15:31 15:39 8.0
15 15:39 18:35 175.0 176.0 17.8% 92.8 103.6

18:35 18:40 5.0
16 18:40 21:47 170.0 187.0 17.0% 52.0 11 1.2

21:47 21:55 8.0
17 21:55 00:48 170.0 173.0 17.1% 93.5 11 1.9

00:48 00:57 9.0
18 00:57 03:50 170.0 173.0 17.3% 50.4 109.2

03:50 03:59 9.0
19 03:59 06:52 170.0 173.0 30.6% 68.2 125.8

06:52 06:57 5.0
20 06:57 09:49 170.0 172.0 29.0% 45.6 106.0

09:49 09:55 6.0
21 09:55 11:15 80.0 80.0 33,9% 57.3 102.6

11:15 11:21 6.0

Time Weil!hted AveralICS I

gr/dscf lbmlhr
Total Cycle Time
Total Test Interval
Total Actual Testing Time
Percent Actual Testing of Cycle Time

3,614 min
3,608 min
3,375 min
93.4%

H20
%

21.1%

Qsd
dscfm

69.0

Iso
%

105.2 0.0017 0.0010

Production 2,304 bft
0.025 IbmIMdbft (For actual testing time)
0.027 IbmlMdbft (Corrected for untested intervals between runs and port changes)

NOTES [A] Emissions for untested intervals are time weighted average of previous and following tests.
[B] Results for individual runs are not availiable

INTERVL2.WBI Horizon Engineering 02/10/99 10:26



Particulate Data Summation 1 of2

01118/99 14:53Honzon Engmeenng

Client Willamette Industries - OSU 14-Dec-98 Date
Source Kiln Test No.2 Cycle No.1 Douglas Fir drb Operator
Location Carvalis, OR part...zas File
Methods EPA 1-4, ODEQ 5 mew AnalysistlQA
Definitions Symbol Units I 2 3 4 5 6 7 8 9 10 1l Sum Average

West East West East West East West East West East West Time Weight
Date 14-Dec 14-Dec 14-Dec 14-Dec 14-Dec 14-Dec 15-Dec 15-Dec 15-Dec 15-Dec 15-Dec
Time,Starting 08:52 10:26 13:53 16:55 19:55 22:55 01:56 04:57 07:58 10:58 13:57
Time, Ending 10:12 13:49 16:44 19:50 22:50 01:44 04:45 07:55 10:53 13:52 16:53

80.0 203.0 171.0 175.0 175.0 169.0 169.0 178.0 175.0 174.0 176.0 3,505
Volume, Gas sample Vm dcf 55.082 47.497 64.926 61.636 62.164 49.341 41.985 43.315 48.982 42.399 53.246 1,030.915
Temperature, Dry gas meter Tm OF 48.1 78.5 70.4 76.1 68.8 74.7 66.5 75.8 64.8 75.9 73.0 70.5
Temperature, Stack gas Ts OF 103A 135.7 144.1 123.2 139.4 142.6 148.8 147.3 148.5 146.8 149.7 146.3
Temperature, Stack Dry Bulb Tdb OF na na na na na na na na na na na
Temperature, Stack Wet Bulb Twb OF na na na na na na na na na na na
Pressure differential across orifice dH inHZO 1.871 0.203 0.575 0.376 0.331 0.302 0,166 0.191 0.272 0.202 0.276
Average square root velocity pressure dp"'lS in H20""Y2 0.054 0.018 0.029 0.024 0.023 0.022 n.017 O.OlH 0.1)21 0.018 0.(121

Diameter, Nozzle Dn in 0.9880 n.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880
Pitot tube coefficient Cp 0.8054 0.7900 0.8054 0.7900 0.8054 0.7900 0.8054 0.7900 0.8054 0.7900 0.8054
Dry gas meter calibration factor y 0.9773 0.9897 0.9773 0.9897 0.9773 0.9897 0.9773 0.9897 0.9773 0.9897 0.9773
Pressure, Barometric Pbar inHg 30.90 30.90 30.90 30.90 30.90 30.90 30.90 30.90 }O.90 30.90 30.90
Pressure, Static Stack Pg inHZO 0.00 0.00 0.00 0.110 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Time, Total sample 0 min 75.0 180.0 165.0 175.0 175.0 165.0 165.0 175.0 170.0 170.0 175.0 3,415
Stack Area As in' 159.5 159.5 159.5 f 59.5 159.5 159.5 159.5 159.5 159.:- 159.5 159.5
Nozzle Area An in' 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667
Volume of condensed water VIc ml 75.1 217.4 357.0 289.5 326.6 295.5 270.5 272.5 311.6 271.5 347.6
Particulate sample weight~Total rnn mg 108.32
Oxygen Atmos. %02 20.95 10.95 20.95 20.95 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 0.03 0.03 0.03 0.03

Molecular weigh~ Dry Stack Md lbm/lbmole 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96
Pressure, Absolute Stack Ps inHg 30.90 30.90 30.90 30.90 30.90 30.90 30.90 30.90 30.90 30.90 30.90
Pressure, avg arcoss orifice Po inHg 31.04 30.91 30.94 30.93 30.92 30.92 30.91 30.91 30.92 30.91 30.92
Volume, Dry standard gas sample Vm(std) dscf 58.03 47.62 65.32 62.10 62.70 49.83 42.51 43.65 49.77 42.71 53.27 1,042.420
Volume, Water Vapor Vw(std) scf 3.54 10.23 16.83 13.63 15.37 13.91 12.73 12.83 14.66 12.78 16.36 303.715
Moisture, % Stack (EPA 4) Bws(l) % 5.74 17.69 20.49 18.00 19.69 21.82 23.05 22.71 22.76 23.03 23.50 23.08
Moisture, % Stack (psychometry-Sat) Bws(2) % 6.84 17.1l 21.22 12.16 18.83 20.43 23.83 23.01 23.70 22.72 24.42 23.10
Moisture, % Stack (Theoretical) Bws(3) % na na na na na na na na na na na
Moisture, % Stack (psychometry) Bws(4) % na na na na na na na na na na na
Moisture, % Stack (Predicted) Bws(5) % 15.0 15.0 20.0 20.0 20.0 20.0 15.0 19.0 18.0

Mole Fraction dry Gas mfg 94.3% 82.3% 79.5°.10 87.8% 81.2% 79.6% 77.0% 77.3% 77.2% 77.0% 76.5%

Molecular weight, Wet Stack Ms Ibm/lbmole 28.34 27.03 26.72 27.63 26.90 26.73 26.44 26.48 26.47 26.44 26.39

Velocity, Stack gas vs fpm 180.0 60.0 102.9 80.9 80.8 76.7 60.3 62.8 74.8 64.5 75.8 77.5

Volumetric FIowrate, Actual Qa acf/min 199.4 66.5 113.9 89.6 89.5 84.9 66.8 69.6 82.8 71.4 84.0 85.8

Volumetric FIowrate, Dry Standard Qsd dscflmin 181.9 50.1 81.8 73.6 66.1 61.1 46.0 48.3 57.3 49.4 57.4 60.3
Percent Isokinetic I % 88.5 109.9 100.7 100.4 112.7 102.8 116.4 107.4 106.2 105.8 110.3 106.5

Grain Loading, Actual cg gr / dscf 0.0016
mgt dscm 3.7

Particulate Mass Emissions Ct Ibm/br 0.0008
gm/br 0.38.



Particulate Data Summation 2 of 2

Client Willamette Industries - asu 14-Dec-98 Date
Source Kiln Test No.2 Cycle No.1 Douglas Fir drb Operator
Location Corvalis, OR part~as File
Methods EPA 1-4, ODEQ 5 mew Analysist/QA
Definitions Symbol Units 12 13 14 15 16 17 18 19 20 21 Sum Average

East West East West East West East West East West Time Weight
Date 15-Dec 15-Dec 15-Dec 16-Dec 16-Dec 16-Dec 16-Dec 16-Dec 16-Dec 16-Dec
Time, Starting 16:57 19:56 22:58 01:56 04:59 08:17 11:16 14:15 17:35 20:36
Time, Ending 19:52 22:51 01 :51 04:45 07:57 11:07 14:09 17:31 20:30 21:52

175.0 175.0 173.0 169.0 178.0 170.0 173.0 196.0 175.0 76.0 3,505
Volume, Gas sample Vm dcf 51.445 53.281 44.845 61.708 42.100 60.093 38.790 47.052 41.525 19.503 1,030.915
Temperature, Dry gas meter Tm 0p 76.0 66.8 71.8 63.5 72.1 64.0 67.4 64.2 77.8 69.1 70.5
Temperature, Stack gas Ts 0p 142.5 145.4 145.3 150.2 146.5 \53.1 159.7 163,8 16 J.(i 156.6 146.3
Temperature, Stack Dry Bo1b Tdb 0p na na na na na na na na na na
Temperature, Stack Wet Bulb Twb 0p na na na na na na na na na na
Pressure differential across orifice dH in H2O 0.281 0.269 0.216 0.410 0.172 0.465 0.168 0.241 0.174 0.236
Average square root velocity pressure dpAY2 in H20"Y2 0.022 0.020 0.019 0.026 0.017 0.029 0.019 0.022 0.020 0.021
Diameter, Nozzle Dn in 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880
Pitot tube coefficient Cp 0.7900 0.8054 0.7900 0.8054 0.7900 0.8054 0.7900 0.8054 0.7900 0.8054
Dry gas meter calibration factor y 0.9897 0.9773 0.9897 0.9773 0.9897 0.9773 0.9897 0.9773 0.9897 0.9773
Pressure, Barometric Pbar inHg 30.90 30.90 30.90 30.90 30.90 30.60 30.60 30.60 30.60 30.60
Pressure, Static Stack Pg in H2O 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TlDle, Total sample 0 min 175.0 175.0 170.0 170.0 175.0 165.0 170.0 175.0 175.0 75.0 3,415
Stack Area As in' 159.5 159.5 159.5 159.5 159.5 159.5 159.5 159.5 159.5 159.5
Nozzle Area An in2 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667
Volume of condensed water VIc ml 308.5 323.6 268.5 390.7 259.5 417.7 398.7 486.9 383.7 179.3
Particulate sample weight-Total mn mg 108.32
Oxygen Atmas. %02 20.95 20.95 20.95 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 0.03 om 0.03
Molecular weight, Dry Stack Md Ibm I lbmole 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96
Pressure, Absolute Stack Ps inHg 30.90 30.90 30.90 30.90 30.90 30.60 30.60 30.60 30.60 30.60
Pressure, avg arcoss orifice Po inHg 30.92 30.92 30.92 30.93 30.91 30.63 30.61 30.62 30.61 30.62
Volume, Dry standard gas sample Vm(std) dscf 51.82 53.93 45.53 62.88 42.72 60.58 39.32 47.39 41.28 19.46 1,042.420
Volume, Water Vapor Vw(std) scf 14.52 15.23 12.64 18.39 12.21 19.66 18.77 22.92 18.06 8.44 303.715
Moisture, % Stack (EPA 4) Bws(l) % 21.89 22.02 21.73 22.63 22.23 24.50 32.31 32.59 30.43 30.25 23.08
Moistnre, % Stack (psychometry-Sat) Bws(2) % 20.38 21.93 21.87 24.70 22.56 26.76 31.22 34.29 32.60 29.04 23.10
Moisture, % Stack (Theoretical) Bws(3) % na na na na na na na na na na
Moisture, % Stack (psychometry) Bws(4) % na na na na na na na na na na
Moisture, % Stack (Predicted) Bws(5) % 18.0 18.0 18.0 18.0 24.5 25.0 25.0 28.0 25.0
Mole Fraction dry Gas mfg 79.6% 78.01'10 78.3% 77.4% 77.8°./0 75.5% 68.8% 67.4% 69.6% 71.0%
Molecular weight, Wet Stack Ms Ibm I Ibmole 26.73 26.55 26.59 26.49 26.53 26.28 25.55 25.40 25.63 25.78
Velocity, Stack gas vs fPm 74.5 72.4 65.2 92.0 60.1 103.7 67.8 82.5 71.5 77.9 77.5
Volumetric Flowrate, Actual Qa acf/min 82.5 80.2 72.2 101.9 66.6 114.9 75.1 91.4 79.2 86.3 85.8
Volumetric Flowrate, Dry Standard Qsd dscf7min 59.4 56.3 50.9 70.4 46.5 76.4 45.0 53.3 47.9 53.6 60.3
Percent Isokinetic I % 103.7 113.8 109.5 109.2 109.1 100.0 106.9 105.6 102.5 100.7 106.5

Grain Loading, Actual cg gr I dscf 0.0016
mg/dscm 3.7

Particulate Mass Emissions Ct Ibm Ihr 0.0008
gm/hr 0.38
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Particulate Data Emissions 1 of2

Client Willamette Industries - OSU 16-Dec-98 Date
Source Kiln Test No.2 Cycle No.2 Douglas Fir drb Operator
Location Corvalis, OR part-E:as File
Methods EPA 1-4, ODEQ 5 mew AnalysistlQA
Definitions Symbol Units I 2 3 4 5 6 7 8 9 10 11 12 Sum Average

West East West East West East West East West East West East Time Weight
Date 16-Dec 16-Dec 16-Dec 16-Dec 16-Dec 16-Dec 17-Dec 17-Dec 17-Dec 17-Dec 17-Dec 17-Dec
Time, Starting 23:07 00:37 03:37 06:37 09:36 12:36 15:37 18:37 21:37 00:39 03:40 06:40
Time, Ending 00:32 03:34 06:29 09:28 12:31 15:33 18:35 21:35 00:30 03:32 06:31 09:29
Volume, Gas sample Vm dcf 37.432 39.244 41.976 52.517 59.248 48.697 78.743 54.718 72.278 40.239 63.249 42.250 1,126.354
Temperature, Dry gas meter Tm of 77.8 67.8 76.2 68.9 75.4 72.4 78.0 71.9 79.1 67.0 71.8 65.8 70.0
Temperature, Stack gas Ts of 102.7 138.0 142.0 143.3 142.4 149.0 148.5 150.0 144.7 149.0 150.1 146.9 145.2
Pressure differential across orifice dH in H2O 0.755 0.126 0.194 0.276 0.495 0.226 0.633 0.298 0.486 0.155 0.533 0.190
Average square root velocity pressure dpAYz in H20A Y2 0.Q75 0.Ol6 0.020 0.022 0.028 0.020 0.033 0.023 0.Q28 0.016 0.031 0.018
Diameter, Nozzle Dn in 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880
Pitot tube coefficient Cp 0.7901 0.8054 0.7901 0.8054 0.7901 0.8054 0.7901 0.8054 0.7901 0.8054 0.7901 0.8054
Dry gas meter calibration factor Y 0.9897 0.9773 0.9897 0.9773 0.9897 0.9773 0.9897 0.9773 0.9897 0.9773 0.9897 0.9773
Pressure, Barometric Pbar inHg 30.60 10.60 30.60 30.60 30.70 30.70 30.70 30.70 30.70 30.70 30.70 30.40
Pressure, Static Stack Pg in H2O 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.DO D.on n.oo D.OO
Time, Total sample 0 min 85.0 175.0 170.0 170.0 155.0 175.0 175.0 175.0 170.0 170.0 150.0 165.0 3,375 160.7
Stack Area As in2 159.5 159.5 159.5 159.5 159.5 159.5 159.5 159.5 159.5 159.5 159.5 159.5
Nozzle Area An inz 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667
Volume of condensed water VIc m1 35.1 206.4 230.4 283.5 330.6 307.5 487.9 339.6 447.8 251.4 405.7 265.5
Particulate sample weight-Total mn mg 125.45
Oxygen Atmos. %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
Carbon Dioxide Atmos. %C02 0.03 0.03 0.03 0.03 0.Q3 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Molecular weight,. Dry Stack Md linn Ilbmole 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96
Pressure, Absolute Stack Ps inHg 30.60 30.60 30.60 30.60 30.70 30.70 30.70 30.70 30.70 30.70 30.70 30.40
Pressure, avg arcoss orifice Po inHg 30.66 30.61 30.61 30.62 30.74 30.72 30.75 30.72 30.74 30.71 30.74 30.41
Volume, Dry standard gas sample Vrn(std) dscf 37.27 39.25 41.85 52.44 59.40 48.45 78.59 54.51 71.96 40.44 63.85 42.15 1,127.641
Volume, Water Vapor Vw(std) scf 1.65 9.71 10.85 13.34 15.56 14.48 22.96 15.99 21.08 11.84 19.10 12.50 308.384
Moisture, % Stack (EPA 4) Bws(l) % 4.24 19.84 20.58 20.29 20.76 23.00 22.61 22.68 22.65 22.64 23.02 22.87 21.39
Moisture, % Stack (Psychometry-Sat) Bws(2) % 6.77 18.32 20.32 20.98 20.48 24.15 23.84 24.71 21.68 24.12 24.79 23.14 22.47
Moisture, % Stack (Theoretical) Bws(3) % na na na na na na na na na na na na
Moisture, % Stack (psychometry) Bws(4) % na na na na na na na na na na na na
Moisture, % Stack (Predicted) Bws(5) % na na na 18.00 na na na na na na na na
Mole Fraction dry Gas mfg 95.8% 81.7% 79.4% 79.7% 79.2% 77.0%. 71.4% 77.3% 17.3% 77.4% 77.0% 77.1% 78.9%
Molecular weight, Wet Stack Ms lbmflbmole 28.50 26.96 26.71 26.74 26.69 26.45 26.49 26.48 26.48 26.49 26.44 26.46
Velocity, Stack gas YS fpm 243.0 55.5 68.3 77.3 96.0 70.2 116.7 82.5 99.3 58.0 108.1 65.2 87.4
Volumetric Flovvrate, Actual Qa acflmin 269.1 61.4 75.7 85.6 106.3 77.7 129.2 91.4 110.0 64.2 119.7 72.2 96.8
Volumetric Flowrate, Dry Standard Qsd dscflmin 247.3 45.3 53.9 6I.1 75.8 53.2 89.0 62.7 76.2 44.2 81.8 49.2 69.0
Percent Isokinetic 1 % 36.9 103.0 95.0 105.0 105.2 108.2 104.9 103.3 115.5 112.0 108.2 108.0 105.2

Grain Loading, Actual cg gr I dscf 0.0017
mgfdscm 3.9

Particulate Mass Emissions Ct Ibm Ibr 0.0010
gm/br 0.46
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Particulate Data Emissions 2 of2

01118/99 15:03Honzon Engmeenng

Client Willamette Industries - OSU 16-Dec-98 Date
Source Kiln Test NO.2 Cycle No.2 Douglas Fir drb Operator
Location Corvalis. OR part--l;as File
Methods EPA 1-4, ODEQ 5 mew AnalysistlQA
Defmitions Symbol Units 12 13 14 15 16 17 18 19 20 21 Sum Average

East West East West East West East West East West Time Weight

Date 17-Dec 17-Dec 17-Dec 18-Dec 18-Dec 18-Dec 18-Dec 18-Dec 18-Dec 18-Dec
Time, Starting 06:40 09:38 12:38 15:39 18:40 21:55 00:57 03:59 06:57 09:55
Time, Ending 09:29 12:30 15:31 18:35 21:47 00:48 03:50 06:52 09:49 11:15
Volume, Gas sample Vm dcf 42.250 62.363 44.993 81.509 47.237 84.586 44.257 68.485 39.279 23.054 1,126.354
Temperature, Dry gas meter Tm OF 65.8 75,5 67.3 76.0 6404 66.0 56.5 59.2 61.4 81.4 70.0
Temperature, Stack gas Ts OF 146.9 144.0 141.3 142.6 141.2 138.4 143.7 159.9 156.2 161.9 145.2
Pressure differential across orifice dH in H2O 0.190 00444 0.248 0.651 0.208 0.738 0.191 0.500 0.183 0.260
Average square root velocity pressure dpAJh: in H20"1h 0.018 0.028 0.019 0.033 0.018 0.033 0.017 0.028 0.018 0.025
Diameter, Nozzle Dn in 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880
Pitot tube coefficient Cp 0.8054 0.7901 0.8054 0.7901 0.8054 0.7901 0.8054 0.7901 0.8054 0.7901
Dry gas meter calibration factor y 0.9773 0.9897 0.9773 0.9897 0.9773 0.9897 0.9773 0.9897 0.9773 0.9897
Pressure, Barometric Pbar inHg 30040 30040 30040 30.40 30040 30040 30040 30040 30040 .10040
Pressure, Static Stack Pg in H20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Time, Total sample 0 min 165.0 165.0 170.0 175.0 170.0 170.0 170.0 170.0 170.0 80.0 3,375 160.7

Stack Area As in2 159.5 159.5 159.5 159.5 159.5 159.5 159.5 159.5 159.5 159.5

Nozzle Area An in2 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667
Volume of condensed water Vic ml 265.5 287.5 196.3 371.7 20504 375.7 19904 658.2 419.7 246.4

Particulate sample weight~Total mn mg 125045
Oxygen Atmos. %02 20.95 20.95 20.95 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.U3 0.03 0.03 0.03 0.03

Molecular weigh~ Dry Stack Md Ibm /Ibmole 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96

Pressure, Absolute Stack Ps inHg 30040 30040 30040 30.40 30040 30.40 30040 30.40 30040 30.40
Pressure, avg arcoss orifice Po inHg 30041 30043 30042 30045 30.42 30045 30041 30.44 30.41 30.42
Volume, Dry standard gas sample Vm(std) dscf 42.15 61.89 44.77 80.86 47.25 85.53 44.94 70.12 39.52 22.62 1,127.641
Volume, Water Vapor Vw(std) scf 12.50 13.53 9.24 17.49 9.67 17.68 9.38 30.98 19.76 11.60 308.384

Moisture, % Stack (EPA 4) Bws(l) % 22.87 17.94 17.11 17.79 16.98 17,13 17.27 30.64 33.33 33,90 21.39
Moisture, % Stack (Psychometry-Sat) Bws(2) % 23.14 21.52 20.10 20.79 20.06 18.66 21.37 31.57 28.97 33.80 22.47

Moisture, % Stack (Theoretical) Bws(3) % na na na na na na na na na na

Moisture, % Stack (psychometry) Bws(4) % na na na na na na na na na na

Moisture, % Stack (predicted) Bws(5) % na na na na na na na na 30.00 na

Mole Fraction dry Gas mfg 77.1% 82.1% 82.9% 82.2% 83.0% 82.9°.10 82.7% 69.4% 71.0% 66.1% 78.9%

Molecular weight, Wet Stack Ms Ibm/lbmole 26046 27.00 27.09 27.02 27.10 27.09 27.07 25.61 25.79 25.25

Velocity, Stack gas vs fpm 65.2 98.2 66.7 114.5 63.4 113.7 61.9 102.6 66.6 90.9 87.4

Volumetric Flowrate, Actual Qa act7min 72.2 108.7 73.8 126.8 70.2 125.9 68.5 113.6 73.8 100.7 96.8

Volumetric Flowrate, Dry Standard Qsd dscflmin 49.2 79.2 54.6 92.8 52.0 93.5 50.4 68.2 45.6 57.3 69.0

Percent Isokinetic I % 108.0 98.5 100.4 103.6 111.2 111.9 109.2 125.8 106.0 102.6 105.2

Grain Loading, Actual cg gr / dscf 0.0017
mg/ dscm 3.9

Particulate Mass Emissions Ct Ibm / hr 0.0010
gm/hr 0.46

- .



Sample Calculation Worksheet

Client/SOUfcelLocation WII iL I ! KvY\ ~/ OS'u / E{~J+ S -f-q c l Run # L-/
Date I 2- - !Y- B Flov 9- I:::ok:\v1e-\~,-)

Page 1
Constants Value Units Constants Value Units
Psld(l) 29.92129 inHg MWc 12.011 Ibm IIbmole

Psld(2) 2116.22 Ibffft' MWco2 44.010 Ibm Ilbmole

Tstd 527.67 oR MWh20 18.015 Ibm/lbmole

R 1545.33 ft IbfIlbmol oR MWno2 46.006 Ibm IIbmole

CI 385.3211 ftl /lbmol MWo2 31.999 Ibm/lbmole

C2 816.5455 inHg in'l oR ft' MWso2 64.063 Ibmflbmole

MWco 28.010 Ibmflbmole MWn2+ar 28.154 Ibm/lbmole

MWatm 28.965 Ibmflbmole Kp 5129.4 ft / min f ( inHg Ibm/mole) I (OR inH20)] "'I,

Symbol Units Data Entry Symbol Units Data Entry
Vm dcf "\.~3b Pg in H20 n
Tm of 76, I 0 min I '7 <;"

Ts OF 12'l1.. As in1 lFiq 5
dH in H20 0,37 (. An in1 0.7it.
dp"Yz in H20A Y, 0,02..'-1 Vic ml 2.'b'1~

Dn in 0,'4.'\2> mn mg -
Cp o,?1 02 %02 '2.. Od'1 t;
y O,'1q CO2 % CO2 .:9.03
Pbar inHg s(.?~'\

Definitions Symbol Units Equations
Molecular weight, Dry Stack Md Ibm /lbmole [(t-{%02/100)-(%C02/100))(MWn2+ar)]+

[(%02/100) MWo2]+[{%C02/100) MWco2]

;V\~:: [J - C. 2.~ S) _(0,0008 l ~.I) -\ l~:'UPiSX.31.q4JJ -\- [(.0003)(, 1I<1 '°18 ::: 28 ~C( b

Pressure, Absolute Stack Ps inHg [ Pbar+PgJl3.5955 ]

50,1 0 iV\\+~

Pressure, avg across orifice

Volume,
Dry standard gas sample

Po in Hg

,~7V
/I~.~l~~

Vm{std) dscf

[ Pbar+dHlI3.5955 ]

:: ~O,i ~ h'\ H~

[Y Vm Tstd Po]/ [Pstd{l) Tm (OR) ]

Volume, Water Vapor Vw(std) scf 0.04707 Vic

Vw{~~r~ ~ O.0i7C )(2 ~\ J~) :: 13, 6~ :)G-f
Moisture, % Stack (EPA 4) Bws(l) % 100 {Vw(std) / [Vw(std)+Vm(std) n

BVJS(I~) ~ (Oo[l).~);t(\).~:) 1 b2.Cf:~)JJ -: \8.00
Mole fraction gas

h~:J~
mfg \

t- ~2.y{)cJJ=
1-(Bws/100)

ol87Y

Horizon Engineering (503) 255·5050
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Sample Calculation Worksheet

Client/SourcelLocation WJ;lc yc.!e: 1
Date 2- -- I '"' -"'j g

fv>'\/i/OSU/5<';,+ S·I,," lc Run#_4-'---_

FlocJ 9- 1=::, kiVJe+;c.
P 2age

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

M":> ~[Z 2 S;C!c,,"'!-o-fri)-I-(i8.o1S(I- ;'i'7-)}J~ 27.5'-/
Velocity, Stack gas vs fpm Kp Cp dpAY, [Ts(abs) I (Ps Ms) JA Y,

V":> -= {5 12'1.'-\XO;~'XO.02LJt'6B3if1.,o.qX "2-7, S{]!i =-80.6 -\,~,v\
,

Volumetric Flowrate, Qa acf/min [Asvs/144 ]
Actual

"" c:i')."""QtPo. ~65q.s) ~o.s;;1'1't c=~.2..

Volumetric Flowrate, Qsd dscf/min [ Qa Tstd mfg Ps ] I [Pstd(1) Ts(abs) J
Dry Standard

Q';,~ -:. &:t, ?-)(527, 7)(. '27'-\'i.30/WJ/rJ.~.12.)(S~).2)- 72.3(-

Percent Isokinetic 1 % [C2 Ts(abs) Vm(std) I (vs Ps mfg An 0) J

1::: ?I' . ~l.\)(S$3. (2)( b2.'W~O, ~X ~oAx. .'67{)( .~7U.)( \7 <») -:: \0 1.7
Grain Loading, Actual cg gr I dscf [ 15.432 mn I Vm(std) 1,000 J

+~i~. \ L ;c.le._
<

"See.. e /v'l is'S' Q '-1-->

Particulate Mass Emissions Ct Ibm I hr [ 60 cg Qsd/7,000 1

Horizon Engineering (503) 255-5050



Sample Calculation Worksheet

Client/SourcelLocation WJ: / 1<1 Iv\@ OS u - To-1-'" \
Date 12-IY ~q b

Page 1 of2
Constants Value Units Constants Value Units

Pstd(l) 29.92129 inHg MWc 12.011 Ibm Ilbmole
Pstd(2) 2116.22 Ibf1ft> MWco2 44.010 Ibm Ilbmole

Tstd 527.67 oR MWh20 18.015 lbm/lbmole
R 1545.33 ft IbfIlbmol OR MWno2 46.006 Ibm/lbmole

CI 385.3211 ft'/lbmol MWo2 31.999 Ibm/lbmole
C2 816.5455 inHg in'/oR ft' MWso2 64.063 Ibm Ilbmole

MWco 28.010 Ibm/lbmoJe MWn2+ar 28.154 Ibm Ilbmole

MWatm 28.965 Ibm I Ibmole Kp 5129.4 ft I min [ ( inHg Jbm/mole ) I (OR inH20) 1"V>

Symbol Units Data Entry Symbol Units Data Entry

Vm dcf 1030.9 Pg inH20 ()

Trn OF 70,'5 OR {O min ~/"I r
Ts of I 'i Q • .3 oR As in2 I~.~

dH in H2O - An in2 O.7M..
dp''Y; inH2()A~ -- VIc ml ! -::....

Dn in (J. "a8> mn mg IOfl,~
Cp - 02 %02 W.'15'
y .-.-- CO2 % C02 O,O~

Pbar inHg -
Defmitions Symbol Units Equations
Molecular weight, Dry Stack Md Ibm I ibmole [ (1-(%0211 OO)-(%C02/100»(MWn2+ar)]+

[(%021100) MW02]+[~C02/10~MWco2] 0
2.B.16/'tJ -;~I-(W,~5/i00')- (c? os,A tXJ))(2~~\~~)J +~ZPI~S'";1{.?cJ ) 1/1"1Q -t[o.o:,)oo"Y-f~ ..OI :

Pressure, Absolute Stack Ps inHg [Pbar+Pg/13.5955 ]

lS~~ CA lc.. v l+: ()~ ~~( Qu/\ Li
Pressure, avg across orifice Po inHg [Pbar+dH/13.5955 ]

(

Volume, Vm(std) dscf [Y Vm Tstd Po]l [Pstd(l) Tm (OR)]
Dry standard gas sample

Volume, Water Vapor Vw(std) scf 0.04707 VIc

,

Moisture, % Stack (EPA 4) Bws(J) % 100 (Vw(std) I [Vw(std)+Vm(std)]}

\.
Mole fraction gas mfg \ L!(BWsll00)

Horizon Engineering (503) 255·5050



Sample Calculation Worksheet

ClientJSourcelLocation \JJ/\( II vt @ OSu ~ T,·AJ E,0: ::> S' .)'~un # Lye. L
Date 12.-(

Page 2
Definitions Symbol Units Equations
Molecular weight, Wet Stack Ms Ibm /lbmole [( Md mfg) +(MWh20 (I-mfg»]

'SRc. CC1 \ (. V L~~t 0/'.) ~,~)( \2 ~~ Y
Velocity, Stack gas vs fpm Kp Cp dp'% rTs(abs) / (Ps Ms) ]" Y1

Volumetric Flowrate, Qa acf/min [As vs /144 ]
Actual

Volumetric Flowrate, Qsd dscf/min [Qa Tsld mfg Ps] / [Pstd(l) Ts(abs)]
Dry Standard

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

-
\lJ

Grain Loading, Actual cg gr / dscf [ 15.432 mn / Vm(sld) 1,000 ]

:::::''j :::. (I \; .~ ~2)( 10'8 ,:,)!030 ·VJooo') =- V.OO\b CS~/&5~
Particulate Mass Emissions Ct Ibm / hr [ 60 cg Qsd/ 7,000]

(f ~ C00'XD~bOI')(&O,')')/{7000 ) :: C). 000 F3 \b;<r

Horizon Engineering (503) 255-5050
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Pitot Pretest in in/min

Leak Chcck Post in 6..0 in/min

Heat Set2'i;"O OF

Y ,9'69

Twb

Nozzle '1 '[, '6

Mctcr Box '1 dH I. 76F
Sample Box 2-

Fjeld Data Sheet

Ir-c-ne-n-t/-PI-an-tj-L-o-Ca-ti-on-:-O-S-U--f;.-4-~-+--G--c--U
Probe .5 - I C Hcat SCI OF

Meter ..:,P.:.,:re=tes:.:..t---::7'....=::..--....---~~-I
Slack Diagram L;L.;.;,;cak=..;:;Ch:.:,:c.::;ck;.....--.:..Po;::;s:.,.t_~.:::;..;:....:=-~~ ~~

Cyclonic Flow? Moisturc

(2
Filters

Pressure, SIalic (pstat)

Pressure, Bar (Pb)

Tcmperaturc. Am (Ta)

Test Method & 7

)
Concurrcnt Tcsting 1 S- A-
Run # 7..- (,!);;.. t

)

r....... $aq>llo& Clod< 00y .... 1.4_ V_" Htod 0rIll«_ 0t\f\Q0- STACK MERit MI:nIl 'lion OVlIf IMPING!1l AWl Pu"p- '11 ... 11... 11._1 WlKl wno WlKl _Avl- Oudco F1htt o..Jd V><UUa

Nulnba ... (141_) ..n DI!SIRfi) ACTUAL 'F ., '1' .,. ., .,. .,. 1nH.

(dl) (Vm) (dr.) (dll) (T.) (Tm·ln) (Tm.".l) (Tp) (To) (Ti) (1'1) (l'v)

12...'-\4 33 .~6t7
ARt>: Amb: Amb: Mob: Amb: Amb:

\ -- 3 ~ .q~) I~~ g~ 83 2); 25""? S-'-( S-I S .0001 0,O'=.

1 I !D 3)"$ .6 ~l .000 ( ,Df.. \:)'1 g) ~3 '2<) 7 LSI 5s- I
L lS-- ()Dt-J 36 .6 ~S- ,0002- .II~ ./L !I.{u !?~ 13> "P7 g.5 2- 5'5 2-s - /l.kO "f6 8~ 257 5) 2.-2.- 20 . c---

1
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Heat Set :;- -- OF

y '"

/1-1

Twb

clin

Tdb

Pretest

Post

'2...0

Pltot in in/min

Leak Check Post in in/min

Probe - L C , D Heat Set "1 '3;- c> OF

Leak Check

Moisture

MctcrBox 7 dH ~,7 '---,

No:alc ,'1 88 ;'

Meter

Sample Box 3 •

Slack Diagram

Cyclonic Flow?

Concurrent Testing "2- S ./

PressUIC. Static (pslat) 0

Pressure. Bar (Pb) 30, '\
Temperature. Am (Ta) j ~

Test Method /

-'T....._
s-.ot~ Ood< lkyGooM"" Vdocllr Kca4 -- Orif'o<>t_

STACK Mr.flR MET£J\ 'Ron oVIll 1M'lIIClUl AUX ruMp

1'1>&0 11_ 11... R_. ItJUO 1001110 IRIUO W<tI....1- 0vlJ<0 F1h" 0utJeI V"""""
Nu_ m" (2H>'J ",n DESI/ll!lJ "'CIVAI. 'p "l' ., ., ., 'F ... lnH•

(dl) (Vm) (dP.) (dill (T,) (Tm-in) (Tm-<>ul) (Tp) (To) (TI) (T.) (Pv)

3>8:; .)"18
~: Amb; Amb: Amb; ~: .....;

13s,3

I C; ')8(; ,qo '2? I oj 2. 7 ' .:: 5" I -r I~) 70 6e::, 256 2S~ If( S'I ' .' ,J

r /;/ - • 0032.- (.&1

'L 1)- 36t") .002..- .OD2/) {1(J1 , I I l'i't I( 64 z.(, ( 'Z-)? 4'7 ( )/L-I-J

'L 2-0
..,---- • f)02 r-{ I ,:., 2..- It' I~~ 7/ ~i 2-&( 2.57 01 1'1• .

') ---- 002-1 I,~ Iy'-{ 7t.{ 70 262 t.S~ 52-J LS , 7
6
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Sample Box '""') Heal Set of

!CllentiPlantiLOcation: 0 'Juke:, tic 'd <-

Probe ~ -- l- C Heat Set 1 '5·0 of

Pitot Pretest in in/min

Leak Check Post in 0 in/min

Nozzle ."1 S '6

Field Data Sheet

I
Concurrent Testing 1. '5 A

Tes'Method 7

"

Temperature, Am (Tz) t-t'; Meier Box ( dH(a) Y

Pressure, Bar (Pb) 30.'\ Meter Pretest clin hill.

Pressure, Static (pstal) 0 Stack Diagram Leak Check Post ,00 Z- clin S inHg

Fillers q (11M - Z 13 '5 185-, f Cyclonic Flow 1 Moisture Z-O Tdb Twb
,~ ........ """ DlyOUMrICl' Velocil, Hcod """" ....... ..-...... STACK Mr.nR Mtnn rRoar. 0 MrmalR AOX ....,- nM nM ,....., "'00 "'00 ""0 lnI<'JAV&. ..... "'" ..... v_

"'.... ." (24hr) "'" OESIRED AC11IAI. 'r 7 7 7 7 7 7 ....
(dl) (Vm) (dPs) (dlJ) (Ts) (fm./n) [fm-<Jul) [fp) [fo) (11) [fl) (Pv)

It:;,"t\ 1-1 ,,"\, tJ")O
""", AmI, AmI, AmI, ..., AmI,

I b ') ltD'! ,OG1J] !("G ./7
, 6 10 IIPo 1 Nf .W
, c; I) 1& I '! 17"/2 .lfD ,0002- ,/1 ,II / 'I'! (pC) (pB 2(,,;1/ zs8 5'/ g,o

• S 20 /M '1 'NZ .2'-1 .000/ .n5 ,o~ I'N {pC; {pB Z~<J 257 E-J 1.7,S
,q 2.S' /&2</ W9'.~8 000'1 ,22- .22- /'/'1 {p1 (j,B ZL;C; 2sB s-'f g,o

, L( SO /ft,2-1 7"1& ,tl/ .000 'I Zz. ,Z2 NC/ {pCj (j,f! Zf,.'/ z~7 5;<j 2. (J

, '3 ;;$ 11&3'/ '!'1ft 7:) 0001 ,Or:; , OJ /1/'1 f#B CP!? 20'1 ZsB sS- 2', :s

• 3 to 1/&59 'Iif7. W .0001 oS- ,0"; /l/'/ Mj (,7 7(p (." 2.SE' S7 Z.O;;

• 2.- 4-~ /M-tj WE'SZy' .0cx>2 , /1 .If /'/'! I/o,q 07 z.(p:) Z~7 n 1.4
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r-. orizon Engineering

Dale /2 -/'1-98

Field Data Sheet

Client/Plant/Location: OS u

Probe '5-1 c .7
Pilot in

Leak Check Post in

Nozzle , '788
Sample Box z..- Heat Sct 2 sn OF

!

)

Temperature, Am (Ta) <;0 Meter Box c..r dH@ j,77 Y . 71
Pressure. Bar (Pb) 31:>,'7 MeIer Prelest f),oot- etin /2- inHg

Pressure, SIalic (PSI31) D Slack Diagram Leak Check Posl cfm inHg

Fillers geiV1 - Z .-rC! '78)-52: Cyclonic Flow? ,1/6 Moisture Lb Tdb /lPr Twb f'JR
T........ 50"",,,,,, Clod< OgOuMdd' VoIod"HooI 0tII1«_

~-
STACK MUER MUD FRon OV,," lMFlJ'iGER AUX rUlJlp

1'l>1nI 11... 11m. R,","". laHlO IoIlIO laHlO 101"'...... Olllla Flh... OW« V"""",No_
m" (241w) ron ~IRED ACTUAL 'l' "f "f ., "F Of' 'F "H,
(dl) (Vm) (dP,) (dill (TJ) (Tm-In) (Tm-oul) (Tp) (To) (11) (T.) (Pv)

Ot-i7 .G7 Arnb: Aml>: Amb: Arnb: Aa>b: Amb:

titS'S

I S /0'-/
r-- gg ~.? &s: Z$B SoI 1"70b ,CJOlq ItO') 2 'i ~ 5,~

I I IV 170'5: ~t I AJ\ () II r->

,2- /) 1,10 0 V /V ~. D( f\2:l.
- ,

~
2.- 2P illS" 059 ./,g ,00/ t> ,55 .ss /00 ffl7 &3 tSL 219 0( !'!o

,3 zs 172-0 C1£:'/ .30 .000 Iff ,'17 , '/7 JSJS &S ~S 2 -:;7 Z!f9 &Z ?,S'
63 ?>o rns: 0& '3 .Zf? OOcY-( ,~'f ,2'1 /3r (pC) ~'1 Z.S? Li8 ~( 2,5

V '$S' l7~o aPe; .sn- Cfjol . Or, ,0(., ;?:r (bB <p~ 25"$ Zv8 S-~ /.5, ;),)

I 0/ tfO 171~ lX?S .J? ,ooo? ,/7 ,/7 /37 {p9 CPS 2S~ 2'18 ~( 2,0

,S" Lj-S /7 ttl) o(Pf; .Z'/ ,C'Oo3 .Ii ./7 /)~ r;9 {.t?S 2.S7 '2.'1 t3 {;O "Z.o
~ 9' riL{S ~~ .92.- .000 / .ou:> .o(c, /53 7° <oro 2S7 L'f7 51 /-5'.10

II (P )~ nro f)(pf3 .O(P .000 3 ./7 117 /ef2- 71 ~7 zs7 ZI.fS 5"1- 2.6
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Pilot ..:..P:.,::re=tes:;,.t ..:::in~ --!:inl~m~in~

Leak Check Post in in/min

Tesl Method 0 (}~ 7

)
Concurrent Testing U A '2. SA­
Runll 5"
Operator ::'5P r-- Support

Nozzle • <j88
Sample Box 3 Heat Sel z.SU of
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Meier Box

Meter

Leak Check

Moisture

Sample Box

Pressure, Bar (Pb)
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:5 /0 0 Z1'Sip (pro .'f8 .0007- ,1/ ,II 1St> iP"/ &7 2G9) Z5Z '57 Z.O"
" 2. /0> 21 '1/ 0'11.78 ,0001 ·17 .17 /</c, cd &;1 Zr,,5 Z5L S?S Z.S-
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Run# /3
) Operator .:jC?- Support

Temperature, Am cra> I( I.)

Noles:



Sample Box :t Heal Set z.. s-o of

IClientlPlantlLocatiOn :atl.JbdII!I.JJ~,.J
Probe _ C ) ; Heat Set G:-~ of

Pilot in in/min

Leak Check Post in in/min

Nome , '1 .t PI

Field Data Sheet

Concurren'Testing t,:;.:. Z "4-
TeSlMelhod oD£Q?

Temperature, Am (To) fo Meter Box 7 dHIiil Y

Pressure. Bar (Pb) JO. '7 Meter Pretest clio inHg I
Pressure, Stalic (Pstol) 0 Stack Diagram Leak Check Post ,009 cfm /0 inHg -I
Filters '/C?M-l rn '1f) -5/ Cyclonic Flow? /,/0- Moisture I f' Tdb ;VA- Twb/lll-1-
,~~

_...
.~ DryGuMCI'" VelodlJllcod ~~ ...... """"~ 'TACK Mu.r.:a MEnn rRO'! 0'" Urtl'lHGtR AUX "'-'

"'" n~ n~ Reldlll, "lUO ""'10 ""uo InkItAYI- ""'" ""0 ""'" v_

"".... m" (Hhr) ~n ........ Aero... .,. .,. .,. .,. .,. .,. .,. lnHl

(dl) (Vm) (drs) (dill (T,) (Tm.ln) (Tm-oul) (Tp) [fo) (Il) [f,) ,Pv)

Amb' ..., Amb' Amb' Amb' Amb'

,e, 12:': 7..20/ {Pc'7 ,z.~ ,000'1 ,2.'l , z.. "S /'( 'i (.11 (1 c,,7 zn 25 .., v'S To

" lID Ind. cPC;g. Zz- .00 0 l.- ,/1 ' II /</9 iP'1 (,,7 z.~S" Z5,? c,~ 2,0,

,S /1$ 27./1 (P'1'1./g ,000 "2. ./1 ,11 /"/'1 &1 G-7 Z(p(,. LS~ &1 z,o

, ~ /'10 1'l/~ 7°0 ./S .000 L- ./1 .If N'1 (,,8 (07 2..&tp zSS &0 Z,. a

,'1 /<IS lZ z. ( 70/ .t.;r' ,00(;)'1 .2.- "} . z.. 5 137 (p~ &7 2(0(. ZSS' &1 ~5

.'1 IS/) -zn(. 70 2.8/ ,000<./ ,2.1 ,2..1 157
"'~ &7 2&'-1 zS"? &3 5.0

, 3 /S~ ZZ11 70'1 .03 .0005 .17 ,17 /57 !J?~ v7 2(;,/ 2S'-1 &>7.. 5.0

• 3 /r,Cl 1.t ~(.. 705 .7..<':' .000 1 , I 7 -17 /:JIS 09 ~7 Zip, lSi (,,2. .s;"

, z... /~S 72'// 7 0 fp .&S' ,wo 4 ' Z'J ,Z 3 /17 (p(l VI 2'&(0 L5'f (PJ /P, "

'0 Z /70 ZZt/i., 707 .~N ,DOOJ ,17 ,/7 /31 &"1 &7 2-i/JY ZS'f cPS £0

" I I7r l. '1.-S ( 7()9.0&5 ,0001 ,/7 ,/7 /71(,) I,? "I 07 It#?- 2)2.. &J 'S". ~
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"

"
"

"
"
"

"
"
"
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"
"

[Ii o,i%on E ngineuing

Da'e 1?-/['-7 ~

)

.)RUn#13
Operator ji)~. Support

)

Noles:



inHg

inHg

Heal Set~s.() OF

Post

Pilot in

Posl in

Pro~ 3-1 c
Client/Plant/Location: OS U

Field Data Sheet

Stack Diagram

I

Pressure SIalic (pstat) 0
Pressure, Bar (Pb) 30, 'l

Operator ::J\>~ Support C,pa
Temperature, Am (Ta) '!0

Test Method 0 l>~ ~ -'1

,
Filters e Sfo'I - z..-S /J) 'j'$S'- rt Cyclonic Flow 7 Molslure / e Tdb /V'A- Twb fiJI}-

T....... s.q,Iln(I Oxl< 0., O"IA.... V_'f~<a<I onncc f'n:Aw'c Oril\ccPraarc STACK M~TEJl METIUt PRO.r. OVlfl lMPlllC~1I AU. rlolMp

l'oItlI n ... n... 11_. !MIX! !MIW 101I20 WdlA'" Ooda F1h.. CMl<l V"""'"- '".. (14"') <Un OI!SIRJ!D ACTUAl. 'r 'I' 'F 'p 'I' 'F 'I' loll.
(dl) (Vm) {dr,) (dll) (T,) (Tm·ln) (Tm-out) (Tp) (To) (l1) (Tx) (!'v)

117 .O&J2.
Amb; Nolo; Amb; Ivri>: fud>: Amb:

22$"8

1 I 5 2103 /001 0 157 /57 I/r (P7 rP? z~'g 2i9 19 I/,()
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}2. ,S z313- 30'1 .oB
-J\ l/IV, 12) \ Ir'" ,"5
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1tj 65",· Z33~ 30'1 .5& .0007- , II .11 ItI? 70 (P7 Zt/U ZSl- S$ 31 ~

.r 4° ZHS '31 () .til/; poOl- .// .II 1'17 7t> &7 2cfCJ 250 so/ 5, )

,S tiS ?3~'3 gl/ .3'1 .~ooz.. .11 .// /Cl7 71 fflf] 2.'/ fl zS'J SZ 3,5

'O~ Sf) Z3t.f~ g/2 .5&> ,"Dol ,/7 / /7 Ill? 11 {PO Ztf8 251 52 fits
II (, ~( H5'~ ? 13 .17 .ODOy I Z. s ,2.3 /911 73 (p9 2tj8 ZSI .5'5 $.S

1If/ 11 0 -z,,5L3 ?I) . 17 O::O~ ,'L3 I ~3 Jl'j7 75 dl Z'/fJ Zf3 51 f
11(.,. tiS 2. tlt> ~ 5/0. ?t ceo] , {f , /7 11K 7Y 7 0 27"\ 2J~ 37 J
l~ (/ 7° t.,/og ? /7. 57 ,0005 ,1 1 , /7 1'/7 7'1 170 Zr8 Ilf"L S'7 ~

1$ :; 1~ 'lI.JI3 Sit. 7/; .C073 ( 17 1/7 N?? 7'1 7/ 2'1J7 25'3 6( ~
:: go l~/8 31'l . il..( oooj , If ,17 IV? 75 I, I Z'1'1 252 hi .s1.

L/ 8s zetz ~ ?ZO . II ,0<C2 • I) 1/ !I L/-y 7t If Z.~9 (I3 Ihe- L/
L] .I

Ill! ')) tzLi"-B 52.2,17 IOCC~ J? /7 I)VJ 74 7/ erg 2~5 !.i 5
19-Z 0;); ZtJ~3 <L~ . ~t-! 0:::>04 ,2.3 2~ 14'3 7.5 7Z 1.-'/'7 z£ 60 6
10 3 /00 '24 Zf3 ?,zJ{ . 9/ .cec$ .~ I i-~ Jii7 75 71. 2l.fJ 253 60 6
21 2 lOS' c.4 tp >2~, 15 ,=~ 17 , /7 !l.f7 75 1"7- Zv? 2!Z 62 6
II Z I '-, 11-4 Lj te 5l7. ],~ ,0(0) ,If ,17 1~2 75 7'- Z Ijl ?J7. ttz 6'/ ..'

.' /IS 2451 - ~ ,CCC> , 17 ,17 /L{¥ is 7""( 7..'1/ { f3 (J, t13

I ! 2 () 2f.U: g "3 z'I. Gl( '1 / c<:<c1 2-> ,z5 1116 75 )7- z,i il-PI b7.- (,2<

}3

rn. orizon 13 ng;lIuring

Date I Z -/'5 - ., B

) ConcurrentTesting GPA Z s A­
Runt! /7/

)

Notes:



Test Method t!J Of. ~ t

13 ngineering['!i orizon

Date 12-/&- Cj l5

.) Concurrent Testing f: PA

Run# 1'1
Operator L f) (] Support

Fjeld Data Sheet

Nozzle ! q~

Sample Box Z

in

in

Heat Set Z-J:"' ·F

)

)

Temperature, Am (Ta) D Meter Box dH@} Y
Pressure, Bar (Pb) Meter Pretest elin inHg

Pressure, Static (pstat) 0 Stack Diagram Leak Check Post cfm irJHg

Filters '7Rfr1 ' ~ 25lJ q !1)-~7- Cyclonic Flow? jJfp Moisture /5 Tdb )./Ir Twb ,AJA--
r....... Sampl.... Clod< o.,.o..M".. Vclo<ltrHad 0IUl0I_ Qrtf\co- STACK MtaR Mnn fRon OVEH IMPIHCtR AUX " ..p
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1 / 5 flO ~-; JOC'Ol.. . II I / \ I L(c 7!.t 72- z. '/4 2JL 7? i
I Ie 53! 73 ,({:>('L , II ,II N} 7'1 72

1. '1" l f) bC> ?
1

1 2- I~ I?? 2.. tJ ,(lC'e3 , /7 ,/7 /'/7 )3 7/ ;: rc; lfz.. 17 Y

• L 2 C 3>"? 55 ,ccc> , 1/ ,/7 1'1t 7~ 71 2. ~'1 () Z Sl ?
~ ~ 'lS 3f~.6o." cole' . 57('> I~ 7 /41 7V( 71 'Z'(i 7 ~z. s'~ t(

6 .> jC 3$7. ,\. ,001 c I >7C) , ~ 7 14 7 76 7} ZI.fF ?>"Z. 61 II
, '-I $5 3>3\ J I ,ooc3 ,11. ,/7 /'IY 77 73 Zf.(] 2J3 £1 f. "/ 'Ie ?P. 2 z.. I (JOC' ~ ,17 ,/7 I 'Ii 7t 71/ 2'1 7 252 L'/y ;
, § ¥5 J '1 I . CC- ,aol ob "cC /'/,1 7> 73 Zyg eli ~y 01
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n
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U
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U
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Field Data Sheet

Heat Sel ~SO of

Heal Sct 2-:>"b of

"I

Pilot

Leak Check Post

Nozzle ,1 .fiS
Sample Box 5

Date / Z. - 1& - I '

II orizo/1 13 nginuring

Operator CC;£, Support

Test Method COr: Q '7

Temperature, Am (fa) ic Meter Box
r

dH@l y

Pressure, Bu (Pb) Meter Pretest 00,3 coo /0 inHg

Pressure, Static (pstat) (l Slack Diagram Leak Check Post cfm inHg

Filters 98t7!- ?',9S- Cyclonic Flow? L.)C) Moisture )3 Tdb 1.111 Twb IjA
TITfCnO Soq>l", CIo<l< , OIyOuM..", Vclo<l', Hood 0rlIk<_ 0riflc<Pr=n STACK M~nll Mltt.n IROU OVIN IJM~IHGU AU 'Ulltp
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/('1 -709 ./'1D
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I I .s III ./7 ,occO-; )IT> , ~ I /37 Ie Ie 2/L 75'3 3g I~

I f {<" ,ClX5 , I)! ( (7 Jld tc) be 2 r; 7rlt ~?ef ~/ '-/

I ? If 7/1.-1. I~ 6,'",-> C t-..(" ck ~ v.4'!-1

• 2 c'" 7 15.37 Cl::>c) ,h I I, )'14 '0 6'0 '2,F\ ?Sf 3'1 1
,3 25- 7/b, 57 ,oce"?, ,1( ,ll .r~:1 6C 6 0 zcp ?5~ 5''1 If' ..

6 :5 -;;c ;/7 . £~ ,0:0 2
I I \ , I I FI'l 6'0 60 Z37 ?~'f 5~ 5'

1lf s5 /I~. ("1 ,<X'0 .21352 ,2"'\ lilC, 6t :~o lCP 251- J<=t .£
I ~ 'fe /21, oS ,cce7 .3qq'L I '(0 I'll G( b 7%7 ZY/ 57 G
'S 'f§ 7 Zl , 7.-3 ,cQ:::'3 ,/7 } J7 fS/ It7 ?o 2it? zfS ttl LJ
10) 5c- 113.7(5 et:.'C') z-C[ IZ~ r~ .£3' 6( t/F9 25'/ '13 f
116 s5 7 Z>, ? 'I • Cl:C'.$ I ?c, , 2'\ rSc 6~ 6/ ell ZSy 1/5 5
l~ rt 6C' 727. I 7 ,axJ6 ,~ tf ,37 /.fo be; 61 -di 2/3 L(5 15
Jl / b> 7z'l. ~ ,Cb::Ji! ' L:Z If ,2-~ J5c t4 tl 2Y7 7->1 ttl, r
14

( -p 7]0. 30 ,CbO~ I Z '\ ,zCj /50 65 hi 2?i 2J5 r;- J
u L 7§ 7"$( ,q/ JrX'cC; I Z?B ( ,75> 1>/ t5 h( 2'11 zly fJ f
16 L. 7° 7)), hh cCC'fo . ? 'I f5~ 8! 65 6Z 2J7 zfY 9~ JI
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I' ~ 95 7]1J. "Y '/ ,cu:6 { ~ ~ I S If t>Z it; 6) Z66 zS3 If7 5
20 lj (00 ---;'lc. 53 c:a:0 ,sY (~ tj (S~ 06 £? U7 l!Z t/'\ .5
115 1") 7'12. >I ,OX'S 2~ ,zo; (>2.- (6 ;(5 211 2ff t:c S
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) Concurrent Testing f: (',A. 2 SA
Run # / I;":
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NOles:



Field Data Sheet

Heal Set?}:C' OF
y

in

in

Probe J - C c
Client/Plant/Location: O.J'lI

MclerBox dH

Pitot Pre~l...;;.;.:.;;.:;.;;.;..---""'"""'------..:::::.:::.::=-1
Leak Check Post

Nozzle 9?i'
Sample BoxOperator L-v6Support

Temperature, Am (fa) 'Ie

)
. Concurrent Testing

Run # /5

inHg

/3 jnHg

Twb

cfin
cfin

Tdb

.00

MeIer Pretest
..:..:.:.==-----;--:,...;.;:.::......---:--::---_---::~~

Leak Check Post

Moisture

Stack Diagram

Cyclonic Flow?

Pressure, Bar (Pb)

Pressure, Static (pslal) 0

Fillers
T......... 50..-110. Clod< 0.,-0..1>1"" Y<IodIy Hcod 0ril1«_
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(
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Twb
0,,_ 1lMJ'lllllUl AWl_ 00lI0I

., .. .,.
(To) fn)

""* .....:

Meter BOl( dH I.~ ¥'7'

Moisture - Tdb

Metet Pretest O. 0 , erm
Leak Check Post cfm
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IoIIlO 101I2O IIlklIA"" 00lI0I
D!SlUD A(,"f11Al. ., ., ., .,

(dll) (TIl (Tm.ln) (T1lH1I1) (Tp)
Alob: A..t>: .... Iv*.

N022Ie • S' 9.1

Fjeld Data Sheet

k-lIe-ntJ-p-la-nti-Lo-c:-at-lo-n.-.-Q-S-V-,,--::-cd--C.-y-c-/r-/-'
Probe C Heat Sit 2Sco OF

PIlOt ..;.:Pre..:;.;;,;tes~t_""",,----.;;ln~..;;;;;O~ __.:::.lnIm~ln~

Leak Check Post in iiI/min

Sample Box
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COO) •n .17 /1.-/7 t i bZ i0 7.-t3 J7

,~z , (/ I I In 76 7Z zf) 47 ~o
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,~ L / If / ,r Ilfl 75 7/ 2S7 Zbe 31
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(ell'I)

v-,._
101I2O

Stack Diagram

Cyclonio Flow?

Oato 7 ,

TostMclhod

co.........,....;
Run# I ?
Operator ~ 'i7, Support

Temperature, Am (fa) 35
Prcssuro, Bar (Pb)

Prcuure, Static (pltat) C
Fillen...... --. 1.--- "'- n- Il.....
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(dl) tVm)
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I I c; F/3 -S..?

1 ( /e .
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4 z 20- 7,17.41-
,j --z..~ 3¥2. 7g

t:::~vr~ 65 )0 $P 13
7 "/ 3S ---~;..r

I r llC $>2.5c-
( ,j' '15 1~J. 1,7
"-

10 £ )0 3 fr. 15
116 55 1>£.03
I~~ .to ?f7.7i
IJ / b~ Yf'i. Pi
14 I 7C' 350,. (YO

.,2 75 - -.
16 '?-- "ifc ~tl,g?--

173 -'9<; gi.~ o(

It? 7C IZt,t.f. cL

" y 95 Ih5 0>-
20 7' ICC' 5£ .o:S
11 S fa; 3£7 "LZ

lJ 5 I I C' 56" ' L"3
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Notes:



Field Data Sheet

Heat Set

Twb

Pretesl in

Post in

Heat Set OF

dH Y

Pretest cfin inHg

Post .01£ cfm I~ inHg

Probe C

Pilot

Leak Check

ClienUPlanULocation: 0)U

Moisture Tdb

Meier Box

Meier

Leak Check

Noule

Sample Box

Stack Diagram

Cyclonic Flow?

113 nginter/ng

Run# I G

Pressure, Bar (Pb)

Filters

Pressure, Static (pstal) 0

Operator C Vfl Support

Tesl Method I

Temperature, Am (Ta) '3 §.

Concurrent Testing L >..A
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Pressure, Bar (Pb) J 0, 1

Test Method 7

Fll "2-- 0 H

Concwrcnt Testing 2.- S- ,A

Temperature, Am (fa) I.{ 2-

ters ('ft.- 0 S - ;yc ODIC ow 0 ture Twb
~ -... e:- V_,HIId

\lIVI<O_
ST"I::~ MEnIl MnIR ;1\0.1: O¥&f' IlIlU'lNGIlI "IIX ",..- n.. Tl1M "-' 1oH2O 101I20 101I20 WolIA... 00IId I'IIIcr ~ v_

~ """ C:UJor:l ...n Dl!$1REO ACTUAL ., "I' ., .,. ... ., ., loIIJ

(dl) (Vm) (dP,) (dll) (TI) (Tm·ln) (Tm.nl) (Tp) (To) (11) (Tx) ("")

\ l.3' ~'iO .bO 3 - ......: .....: Mob: ......, "-b:

.£
,--.

I~ '3I :5 · ,OfjD L ./ I I z.- /37 71 71 z..7L 2.-sr 4Z--

1 1. to q1 ~ 00 () L , ('L ~·
J r- to> q1~.g •ooD 'L , it.- vt b 70 10 '27~ 7.C;S 5"S- .,
4 .r 2.0 ~~).OO .00D1..- .i L {L{-b 70 70 27lt 1-'S S- f} )

J Ii '2.S7 Iq~b ·q I 4 000'tf <).1-) (t-\ 1 71 7f 7--7~ 1-')\ S-r ~
.~.~, 1~1 ·cgq .DOor; f L-~ l t..{Cf 7i c:ro -

6 '1 71 Z7't 155" L-(

}

I
Ciqq .5) t OrhJ :> .'Z)1 (1..\q 72- 1/ 'L/t) L<;l{ YO t..f7 ,~-_.' .-', " ".;

J ...... .. '

,000/' ,Ob .O~ (t..{ cr. I) ~ L7') 253 ~O L-(• t,'

• t: ;.:. J' · . "/'.: .. ,,: "D{P
\·::;:L~~ '(i ....

fOOl.
.L ~ ,

10 k ~~i!,; .o/bL- AOb'i

1[· '·'fr.J0· " 2-.q \ -- (SO ~y. ?-70 '1..~:::-:;
f O()()10 ,)f.{b 72- 'Lbo S"DII ;<:::.:;·.::·,,;.~;)~'-:-';i . "'?J

II I ~'~,} I)')~ 4.71 ,OO()b ,'3) fe-V 7L{ 77.- 1.72- 25') l{cr '1

I ·6St :"
.~ 3 7J..{ 72- 47. -"', s-:.;.,' ~ C, I OOf) <; rz..~ (t-f cr "ZT3 2-:50 l-jIS :-'~t-'.·'-:

II I 7~( g ~ l .00010 • :,5" IsO ·7(.,( 72- 272.-b~ ~b 5-

55
( 7(/:' 4 57 •(?I?OJ" . ?Jt 150 7S- 72- 2?Z. 25'4 y~ Y

2.- 112 I l .34 ,OOf! t. >r- 19 - "71-127 '2.. l )~ 47 '-Il6 ., 7>
17 3 8) ,abo S- ,'-1, l ')2 75 73 272.t6'-f y.'t c.f

11 3 Ctz; lL.\ .6l .OOe» , "LCC, I~O 7S- 73 2.7L ZS"L L{~ i

I' Y C(7 ,(bPO~ , 1..-i {~o 7) 73 ~7t 2S-i.- 4C, y
20 ~ '0 () OtJ05

21
) ,05 ,·

21 5 tiJ ZO .'?1 .(900b " ) (')"0 7~ 7J "2..-72 iSS- 5/ S-

lJ L \f') ~?.-.'11 .M06 ~~ (50 7~ 7J "L72. ?,~S S-r e;-

li b IU) 1~,3b 1..1-1 .7")3 • bOO c. .)) l5D if) 7) "2-7\ ?5"L J 2- :;-

12 ·

) Run # 10 E'A 5+ '""1'-' L
Operator JZ \( '''5 Support

)

Noles:



Field Data Sheet

Heat Set OF

Pretest

Post

7

/1

Probe $ -L. C

PUot

Leak Check

Client/Plant/Location:

Nozzle

Sample Box

• orizon 113 ngfnurfng

Concurrent Tesling Z"5 ,A

0perlltor .;y~.~ SUPPOt1

TC$t Method f

Temperature, Am (fa) '2-- Meter Box dB@) Y

Pressure, Bar (Pb) 3 J. '7 Meier Pretest cfm inHg

Pressure, Static (pstat) 0 Stack Diagram Leak Check Post (). Or) ;, cfrn to inHg

Filters :;" '1,1-"2.0 () s-(<-{ Cyclonic Flow? Moisture lCO Tdb Twb
T....... ~I... Ood< Dl)'OUM.... VckKW, Htild """"'- OrIfIooP>=n STACK MttlR .,nm ,.ROIf. 0 .... IMI'tHOlll AUX 'u.p

Po"" n_ n... A_I lo)UO WIlD 1nl110 IAlctJAYI- o.tId flll« 0..1« v.......
No...... .... (10 btl ",n o~nm> ACT1!AL ., ., ., ., ., .. ., In.H,

(dl) (Vm) (dr.) (dll) (Tl) rr",·ln) fTm"'DII fTp) (To) (11) fT·l (Pv)

.l..-L.\.73~ - ......: ......" ......: "."" ......:
I '1;'~

I " ;- z... b 21 ,0001.{ I L~ /Y'[ 7 L-l 7"2- ?-I~ ~q J~ ')

I G to 2" .b ( , OOD \..1 ,L- ) /5\ 1~ fL '1.../2- l-5 ) 5::- )

) ts" 2\ .0"3 .00<) y ,L ?:t I~ ( it.{ 1 L L1Z- 2') J SS -~~
) -'<:c..

0 r 7-0 30 ,f-( '7 J \?tJv{ ~0J [5'[ 71-l 72- 7..-7 2- ~S-4 St.{ 3>'tJ-

, t \ &~ 3 \ . oZ- ,ODOc{ ,t.3 tSl-- 7t{ 7Z- 277- 2..')\ S 3 ~('"

Y )0 ~3 .1 ,0» y ( 2) (53 7) It.- 2-7 ') ?5'-f 5L\ j~, '2-

1
') -Sr 5 ~.~ I . 0061.---- ,1'( .1 2.- l'5v 7Z-- 7{ 2.,73 "LSz... )2- 3

I ~ (.lu 3 ).L-\O , oO°'L h, 1'-\4 7L 7l l7l lSj <)L J
9 7 '4:) ,OO,)l\ • L J r l.{ 'If 'It 7( 2.70 2)1 ~l..f J
10 L <)v )~ . '2. t{ .OOvz... t Ie 1L(7 7l 70 21f l.~J s- ~ j

II \ S) 15"33 S~ .sOD ' l!ODI..-- tf2.- 1£17 7l 10 2-71 'Z 5( )5 J
12 \

IJ

14

Il

U

I)

10

19

10

U

1I

lJ

l<

l>

)

Notes:



Test Method 7

Heal Sel

ClientJPI.ntJLocation: CJ 5 u

Leak Check Post in

Pretest in

Sample Box b

Field Data Sheet

Concurrent Testing l ')A

J II or/zon 13 nglnee,iflg I
. D.to , ? -I 7 -&J i

) Run# 7 c '")C- 'L 1-/ ~.z
Operator §~~ Support 3Df-

)

)

Temperature, Am (fa) H ') Meter Box ~ dHta Y

Pressure. Bar (Pb) JO,7 Meter Prelest -0.-01 ( coo 1'7- inHg

Pressure, Stalic (PSlat) ~ Stack Diagram Leak Check Post cfin inHg

Filtcrs 'f ~ M 2-0," S- IS" Cyclonic Flow 1 Mobturc II{ Tdb Twb
T_ ~ l:1O<lI 0170.._ V_,H_ STACK MtTtll MIrRk PIlon 0 .... !lM'an"u AUX .....p

..101 n.. 11... 11-' 101110 IIlIllO wno Well"... 00d0I - 00aI0t v_- ... (l4lw) aoR OUll\2D ACTUAl. ~ 'I' ~ ~ 'I' ., 'I' 1oH.
(dt) (Vm) (dPs) (dll) (TI) (Tm·ln) (Tm-oll') (Tp) (To) (11) (Ts) (Pv)

IS"?> 'i ~O'1 .& 01
......, AloIl: Aab' ....... Aab: Iuol>:

I ~ "J ./ I ,0003 .\/ \L\ S- bC) 6) 2-)'-\ Z. 6[ L/~ 2.\(z...

1
, to .'-h( J-C /l/(

S- if GD~ )3
I DV II {, (l.- b\ Hb 6~ 6s '2)'-( 2. 61 '-tL I~ ~, · -

,
"""""

-..,,;.

• ) 2'0 0l O.i75 ·00 It f b ( Iqb bb 65 'L~l- lto( Ltb ,~

s L)'" .1tCS ~t) · l<b , Mil • 6 ( IY b G7 be) 2-)"l{ 2. 6 ( t18 ')
It 3\): &l<). V~.l-t ' b( /l.17 ~tt ~7 2)" .3 52.-

,.-

, ."",.: ,bo \l W ')

3:' .i;~~:i It-\7 70 b) 21l{ '2. '=-1 ~ S-'
1 '.' ,; ~~~~;r:, i'.::, ~/7 .~& Ot'\l I bt 6

• :J"~ , t;lq .R5 ,oolQ / ,)(o ,S(P 1'17 7 I && 2SCf Zroz.. '5L, 5'.6
, ~;' &zz .SD ,OO/~ 1/2 t 72- /'17 72' &7 2Stj 2(j)~ Sg 0. 0

".'!'

~<: ,rj i-~?;~~(;::'\i,','; .. ,.:'::J (pZ4 .t?z. ,f)~/t/ ,7 (? 7fS /'! fi' 7'1 ~7 zsS 2<01 (ol- (0,$ID .. : .... '" ·'l9~7> ,

II if( i,~:~~;i7biL r,z" .oet .oafl 1IJ:l ( ,iP! /'/7 77 7° 2S'S ZUJ I &J'/' s, :s:

I~
." r~ i::.~mJf~ 'I,b)? &7Ztl .7'3 .00 15 .eLi , 8'1 'If 7& ~o ~~7 Z~I Co? ",s.

I" "?~'~':
. .-,--'.,

BoIJ Ho'll.. cP32. .¥L ,DO/& , 8'1 , 61 Iva 72. Z~ l(f)'Z- tP'Z- 7,0

14 'I 7li-,' !f:~"7 (;:5'1 ·76 .00 // • (P I , (PI /17 '81 72 z~ ZlbZ 58 ~S

Z. 7~:
I:,

Bz. 7~" 1/c;s- 1.. (,s7 ./9 ,ooig ,72- ,72. /tf'J zsff 2tpz.. ~.s (p,D

II 2.- go (lpS7 ~3~ .S? ,OOIC; ,7 f3 • ') t8 1</'1 B! 7'1 ZSB 2,,2. S'J ~O

11 .3 'Oe; 1101- ~CfZ. .7t.f ,002 C> I,ll /,./ lY'q By 7~ Zr7 Ztt.,z.. ~<f 7,.5

'1 3 Cro J7 D" (pYS-.Zfo ,01:>/) )7 ,7'L /S"o 87 7cP ?-S?J z.~2- ~ (p,(:)

I~ '1 '1:).. 111~ tPt.je P3 ()O/7 I,r 1{ ISO 8cp 77 ZS7 Iz(pz, S7 7, C),

ZO v\ /00 nn {P50 .3Z ,00 12- ,l#7 ,(p,7 JS'9 BB 7fg ZS7 Z(Q2 ~Cj 6,0

11
5" 10, 11'L'L. ~~2. ./~ DOO, .g9 , 3 '1 ksn 8~ 8e> 257 ~((;l/ S8 </'~

~J S- ['10 11 ~1 ll"PsY .09 ,oooB I 'I~ , €./'S ISU 89 8,;) zr7 201 S7 y,~

u b l [) 1I sz. (pS'S .'1 S ,0007 .1 cr , JI:) I'su 89 81 ZS/a 2(0/ S'? 9-S
14 b jlJ) /737 rPSr .I> ,00 J \) I~ f.JJ sCt., ISo 7'0 E;Z zs-Cc Z~I S'1 5.0,

» ·
Notes:



OF

in/min

in/min

Heat Sel Z S" D OF

Pretest in

Post in

Client/Plant/Location :D5 J

Field Data Sheet

Concurrent Testing f fA 2S ..It
Te31 Method Q (.) E Q r

,. orizon ti nginetring

Datl: I 7 - I 7 - '7 [:/

Temperature, Am (Ta) S/O Meter Box dH(a) y

Pressure, Bar (Ph) 30,7 Meter Pretest clin inHg

Pressure, Static (PSlat) 0 Slack Diagram Leak Check Post .oJ2.... clin /> inHg

Fillers 9l?/VJ-20& '18'rl S' Cyclonic Flow? ;11 l> MoJsture iN Tdb /1/A- Twb ~A-
T_ Sa~", l.1o<k o.yGuMC'lQ' Velocll,.Had Orilla ........ 0<iIl<t_ STACK MEnR ME'Un. ,RO.J, OVI/l IMJ'mUIR AUX Pu_,
"'~ n_ n... Rtodlot la>t1O la>t1O 1lIH1O IrJdI';':vl- Oool<t fl.... 0uIJd V..-.

I'd_ mlo (>0 ht) ..n D£SIIU!D ACTU..... "I' "I' "I' ., "I' "I' "I' 1nJl,

(dl) (Vm) (dr,) (dll) (Tt) (Tm.ln) (Tm~ol) (Tp) (To) rn) (TI) (Pv)
Arb: """', AmI>: AIM: ......., ....:.------;--

I I )~S- ntiS' (/JltJO . tfb , Dolf .&1 .{p ( ISO '1/ 85 z 5"'l-<' lcpI Col ss
1 I (30 11)b (p{PZ .98 ,oorJ ,7L ,/2 /S:D 75 BY 7--:;(., ZSl &~ ~,b

.2- OS I7SS (j>(p S- .ctr 00/7 ,1::; . c; s- ISO 9? £rIO 25'5 2&1 7b 7'5'

~
z I'/'P II gl>'O &07 .99 .bOO "'} ,5"'0 ,$'o ISD 9'1 ff'(.:, zs~ lGfJ I (p7;) S,O

, S Iyr I/llil) fdp1 .'T~ ,000 8 ~'fS- ,7') /5'0 9~ 87 255 Z01 sy f',D

• 3 I J/) 1/8/ 0 t.P71 .u z. .OO()(P .1 '3 ,11 ISo 9'1 87 Zn. Z""O soc l/,o

1 'I /S( IS/~ .00°1 ,'j '7 ,5 ~ / ..f'D z.sS
, '( I~ I,) /fzo ,00/3 ,? L , 7 2...

, S- !bS" 18ZS

to ~ no /33 0

II & 17S' /8'J{' (P9~.35z..

II

II

I.

15

I.

11

\I

19

'0

U

U

lJ

U

l'

)

') Run # 7 c1l Z 6'.£. J-J-
Operator -s::- D,c- Support

)

NOlllS:



Heat Sel Z S'.:J OFSample Box J

Field Data Sheet

I-c-ue-n-u-p'-Bn-U-L-O-Cll-ti-o-n-:o-)-u-)-(-...,-c.k--z.-/-e-~-/"t""'-.-/ --
Probe p 1- C Heat Sel Z:;= OF

Pilot in in/min

Leak Check in in/min

Nonie

TC3t Method 0 P ( Q .,

Concurrent Tesling (:; ('tl :. ~A

~ orizan 13: ng{lIter;ng

Dale I t ~ 1'1. 9 e

Temperature, Am (fa) 0/0 MeIer 80x 7 dH@ Y

Pressure, Bar (Pb) SO,-' MeIer Prelest oj 7... cfm 14 inHg

Pressure, Stalic (pSlal) 6 Slack Diagram Lcak Chcck Post e1in {
inHg

fillers 9$Jf/I- zoo 13Y' /"1 Cyclonic Flow? Moislure /Y Tdb )/J- Twb#4
T......... So""'''' Clod< !lIyQMM.... v"o'''' UaoI onn« Prcuun: o.m..p,....., flACK MU!R ..nn 'RO.l!lr; OVtll IMrlJfCllI AU" r~.

l'l>'" n... n... R_. IoHIQ lnHlQ lnII20 WdJAyJ. o.ol<l 11k.. 0\IIIcI V"""'"
Nu.... mlo "4hr} ",n D"-SIR.ED ActUAl. ., 'I' ., ., ., 'F .. "'H,

(dl) (Vm) ldr» (dill (f'l (fm-Inl (fllHlull ITp) (fo) (TI) (T» (I'YI

63'1 .SIs{
......, """'; ......" Am; Iuob: """';

1.0 1. 7

l J S 1942- .000S ,26 ,ZIP 15 (P 71 72 27'L ,,-S1 5":r .1. (J

I
/ /0 ISL/1

I
Z /) J~ 52- ,~ l f\ /I Dl A r

,L 20 1857 ~ VVV\
~t:> f 1\ ~

$ 3 2.5 I qO"L

6
3 51::> jt10i

1 'f 55 1~IL

• if lJ 0 J~lr

, 5 tfS Jt1l'Z. .
10 ~ 51) J?lZ7 o5t.j.8frJ

110 sf IC)?Z OS&> .S:; • bOo7 13~ ,39 1<;9 ,s 1 ( Z7Z ZscP &9 .5, S

nto 1./ b 1t137 o{"'3 ./ &, ,DDO$" ,'L 8 ,?. g ISD 75 7/ 2.75 'Z. 50S 77.-. ~. Q

13 & (j) ql{c oSCf .B-S . DO::)'') .7,8 , 2 fJ Ire; 7'5 hi 27C( z5') 0/ S.O

" Co 7° 1~41 1')(0 ( .l{~ .ODD&' '33 .5"3 /Lj9 7'5 7/ 27S 2St./ ~7 s. ()
u r; 7S' ~5L. Obl .'ttl 000:5 ,Z- f? ,2-'8 /'(9 7'{ {I 27:J 25") S '] J, 0

c 3D (OJ )1 OWL! . ~L. ,DDOS ,z- e )2. f$ ISO 77 7 I t 73 25'1 S'I :S.O16'-'

4 g~ 2°:)1. 000 Pi( ,(JooS; ,2.6 /28 /SD 72 ,/ z74 ZS'i Sl 3. 011

II q 11) 2JP'f 007 ,s~ ,OOD~ I 2. l:J .28 ISO Tl II 27'5 ZSs 51'S 1':0

" "3 q~ 'Z 0\"2- 0&9 .O(p _ODDG ,'17 ,5S /JV 72- -;1 27S 7 SLj )13 S. 0

10 3 10 f? 20\1 070.5(;; .OO(!) 0 , S") .5s !"')b 72. 1/ 2 7Lj t"SH 5} $.0

II L /05 lO1'L 07?" .oy oooG ,55 .55 ISo 1Z II 27Y 255 s ( 3.:0
Z (I I) z07.. '/ 07'5 .s3 ,OOOL , 'S r ,11 ISo 7L 71 2.75 ZSo, S'J -S.0.II

1I I /IS "i t37 075 .20 ,ODD )" ,2.3 . Z 5' lSi 77- II 27'-1 zSf.L, Sz.. 5,0

" ( 12 0 ? 1)-;:7 67{j; .9D .oocS- /lB rZfS I/S I 7z 7/ Z7« 'ZSS S] 3>:1

2'

)

) Runll e.
Opcrator :; l) F Support

)

NOles:



I=u orizon Engineering

Dale /2-/7-"1 e
Test Melbod 00 f Q \N\ r
Concurrent Testing £(/ A fV' 2 'S';t

') Run# g
Operator~ F-- Support

Field Data Sheet

Pretest

Leak Check Post

Nozzle • q 9 S
Sample Box I

/r. -'

in

in

Heat Set Z-S"O of

)

)

Temperature, Am (Ta) 35 Meter Box 7 dH{til y

Pressure, Bar (Pb) ;$0., Metcr Pretest cfin '" irillg

Pressure, Stalic (pstSl) 0 Stack Diagram Leak Check Post ,0D2- cfm " inHg

Filters t SYv1 -2..DO '1'R .1-/<1' Cvclonic Flow? ;.)0 Moisturc Ie Tdb /Vir Twb /VA-
Tmmo

-~
Clod DoyllooM..... VdodI, Htad 0rIIk< ......... Oriflct-... STACK Mtnlt MITER 'ROJI. ov... IlM,mctR AUll ......

1'0100 n... n... It_, Io>t>O WlIO ""uo w-JAySo Goold m... OWe< v......
NomN ,,10 (1''''1 nn Df.SI.RW ACJUAI. 'p 'Y 'Y 'Y ., '1' ., '""I

(dl) (VOl) (dr,) (dll) (T.) (T...ln) (Tm-<Jul) (Tp) (To) ml (nl (I'YI-, ArNlo: An>b: AnD, An>b' An>b'

I I )2.5: zol{~ 078 .8g ,0007 .3'7 .3'Cl /SI 72- 7/ 275 2S"~ .)0 7':0

2 ( /30 Z:tI$o 09.> D .$:3 . DOD&> ,~ ~ .55 lsi 7"$ 1 / 21~ 25'5 57 3A!fJ

1 2 /35 l'l,OSS037..- .08 0005 ,7-0 .28 /~"L '75 -,/ z73 2s5 s-q 1.6
l.- I'll) llOO oBS .~3 • OO{) '-! ,'L ') ,l '3> ;S I 7~ 71 Z/'5 z5S (po 3.eI

, :5 1'/) Z/of 085 .~{ 0000 ,:s3 .3> IJ'I -n If 27'-( ZSS- (PI 3,5

6 > /'50 IV/D D8(0 .-q,g ,hbO'\ , z. B ,z. B II S' ( 17 S 7 ( Z7Y z. $(", &'/ ~,6

7Y ;<;) 7/10{ os:; .j( oooS- .23 ,Z8 /51 73 11 27S Z~ti toy 3.0

.If /£;O ~12-0 ~8~ ,S/ DOO'( .21 .2'5 IS( 71- ,! L 1 {' 1. 5"0 (../-1 ?O

,s- /11 r- ZIl ~ 09 ( .2.7 000 (." ·?1 .~1 I sz. 7~ 1l 17t... l'S4 1.,-; 19. (}
10 5 17° ZIJv O~Z .1 t ,(»tJ'I ,2 't .2.$ I!l.. l~ II 2,l. 2S'I /tJ'$ $,6

11(0 /7J ~}1(PQ4 .Z'Zz. .oooS" .Z· 'fI ,te 1St- It! 7( ?7t lS~ III 3.$

l2

II

II

IS

l'

17

II

I.

20

II

II

iJ

" ~~
.u

Noles:



Field Data Sheet

-) Concurrenl Testing p1'A ?- S .A
Run II ?

Sample Box G:- Heal Sel OF

'Client/Plant/LoCatiOn :o~~jlfd z;k5f
Probe _ C Heat Set OF

PilOt Pretest ill illlmin

Leak Check post ill illlmin

Nozzle. 5'88

Dale I Z - I 7 - Of

.orizan

Test Method 00 f. Q 1

Operator'" p ~ Support t f) (J" -
Temperature, Am (fa} 35 Meter Box '1 dH(i.ij Y

Pressure, Bar (Ph) JO.7 Meter Pretest ,oo.~ clin /~ inHg

Pressure, Stalic (pstat) Stack Diagram Leak Check Post.O/7 clin / (../ inHg

Fillers ("I ,£:?fV\ - 70(,. qI1J- I';; Cyclonic Flow? Moisture If? Tdb Twb
rm-"" So""'" Clod< ""'auM.... Vdodl,.Ua4 0rlIl",_ 0dJl<c-.... $TACK Mtnlt Mr:nn PRon OVtII IMPIllGtR AWl "'ap

""In! 11_ 11... Rcodlot WllO !dllO ....10 WdlA"1- 00lIeI fl~.. Oulkt V"""""
lIumba .... (14") ...n DI!SI1ll!D AcnJAL 'p ., ., .. ., ." ., ",".

(dt) (Vm) (dPJl (dll) (Td (Tm·ln) (TllHlul) (Tp) (To) (TI) (T.) (Pv)

~83 .<;"oS-
Ario: .1,.,,, "'.," ......,,, Mb, """,

2131

I I :; zin. ,Dr)'bl I, 13 I, ~S" /is 7~ 7~ Z.~5 LfiJ't Sz. 1/, Q

I ) /0 l,Q7 ~ \ .. A ( I f\ c-'

J 2- IS Z/5"Z-
__'\. .J I/V,,- l~ I f\. ~

,l 2.0 tlS1 0113 .7 '3
j 3 1-5 7.2.07- ,0/ .fl .flOI'l I, f) 11 0 1~7 70, 7'7 253 Zf.,:.1 &z. ~~

.5 10 2207 70'-/ .r '3 ,01/ fJ .S1 . f?4 /(17 80 7t.( 25(, 2(,3 v,'1 7--S•

''/ 35 £In. 707 .30 ,oo/~ ,el:j .8'1 1'18 80 7'/ ZS</ Z02. Sf [,0

. i 4D ~~17 70,1 .111 .0017 , IS; .CJS 1<17 82 7'S Z'/S 2tp2 "Irs 7, ~

;S 'i5 Z:zt.'Z-1//1 ..q q , 0018 11 0 I/o /118 81- 7') ZS7 7..lP5 q'~ 7, (:)

" S ~o 27,21 71'1 .'1'1 .OOO~ 28 ,28 1l/7 82- 7fcJ ZSS Z&J2. Lj7 5.5

II & S$ zzrz.. 7/S .1r? ,00 0 5 ,2 g ,u.s /'17 8'1 7(,p Z69 '2.q'[... 9'~ 3,5

11 ?:> (PO l.Zn r /7 .72..- ,000 ,/ ,z Z. I ~Z-- IY7 80 7Co ZS7 Z&91 ~t.:. 5.0

IJ ~ (OS 1,.'242.- 7/Cf .O~ .OODt.{ , Z z.- .2'l. IYt? 80 7(, 257 2(p1 9G:> s~c

14 ~ 7D '2'241 72D .1'1 ,ODOr ,3'1 ,31 /CjG' 80 7f.o 257 Zrs.Z '17 7to
IS S 7S 'Z.ZS~ 727... .03 ,000'1 . Z'l. I '2-'Z.• /,/8' Ba 7f.:> ZS7 1.6/ r.j6 3".0

I.
S- 80 t1.'lSi 71.3 W ,000 s;- , z. f1 . z. S 1/,/8" 31 77 LSff 2&>2- <f'j S.S

11 f.( S~ Z.2o"L 12l.{ .SI ,{)ootj ,2 Z. .2 Z. /',/9 'g/ 77 z$l,.. lbL '11 :?"O

II 7/ 0D 'l..~1 1 'l.J.p .>(p ,000.$ ,28 ,28 1~9 8/ 77 Z$0 2cpZ 't~ 3.5

"
? 9~ 251 L 727 .87 ,oooS" , z. tB ,t.. cg /'/1 81 7f ZS7 z.r.r,'Z.. .t;ts 5__ 5

:2 ! t> D 2111 729.47 .oDO&> '"Z3 ,55 /"-/9 8z 78 zr7 Z0l Sz.. ~o10

7- lOS 'ZsZl. 7Zi .oS: ,OQI~5" .ZB .Zg ISO 82 78 258 Zu,"2.. 5~ ~oII

'") II [) 7.31.7 73Z .82- flO; ,S' ISO 82- 7~ S-Z S'.S"- ,0007 25h ZG7Z'I

"
I IIS ~s~'l- 7'6L/ .l.l ,000S ,26 IZ~ IS'D BZ 7S zs&. Zt;,2 SZ ~Q

I !1v 1-1>37 7s~ Jifo5"" 0005" ,z e ,z t8 /fb 82- 7£1 z..s7 2~'Z.. S"S' ~o
" ,

lJ

)

)

NoleS:



y'I dHWl

Sample Box h Heal Set Zsn of

!cllenUPlanULOCatiOn : OS'U/C; d z:4u<:- r+ I
Probe _ I C Hdl Sel 'Z OF

Pilot Pretest in in/min

Leak Check Post in in/min

Nozzle ' '18

Fjeld Data Sheet

Test Method 0 Of::- 6/ '7

Operator C 0 (1 Support

[Ii ori,on E nginwing

Dale /l-i7-'['ff

Temperature, Am (fa).5 ~ Meier Box

Pressure. Bar (Pb) ;-0,7 Meter Pretest cfm inHg l
-,-P""re5S=ure""",St'O'.t",ie-;:-,(p,-:"",lat",,)~0f-,"",,-- Slack Diagram l:L::.:.ak=Ch"'<C:::k-;;-....:.;PO~s1'-- ::;:cfm~ =---"i~nH~g:..Jl
Filte" 'S'IV! -2.0(,.> '1e~ I') CycionieFlow?;VO Moi,ture /8 Tdb A I JJ-- Twb AJ4-'

') Concurrent Testing bf k L..sA­
Rung 7

Tnrone $aIDpI1nt: Clod 1l!J00Ma... VClocll,Hca4 ~I'runn OliIIeePraan. uACK MII:RR Mnll\ rlWI£ OVIUl 1M.1NGtR AUX

i'tIlnl n"", n.... II..... laH20 WHO 1nH:lO lnIccIAYi- 00tIct FIlla' 00tIct

""'1fIb(r "'. (H lor) e-ll Df.S1RW AcruAL ., "I' ., ., ., .., .,
(dl) (Vm) (dr.) (dill cr.) (fm-In) (TIll-oul) (fp) (fo) (11) (Tl:)

Arir. AmtI; Atoll: ~: AmI>: AIIob;



Heal Sel ~ to- OF

/0 inHg

inHg

y

TwbTdb

Meler Box "7 dH

Probe J - I C

Pitot Prelcst in

Leak Check Post in

Client/Plant/Location:

Moisture

Meter Pretest • 6 (> clin
Leak Check Post din

Nozzle I <J $,?

Sample Box

Field Data Sheet

Slack Diagram

Cyclonic Flow?

]

o

Operalor C P(fSupport

Pressure, Bar (Pb)

Pressure, Stalic {pslal}

Fillers

Test Method 0 12 c:.9 7

Temperature, Am (Ta)

I• orizon 13 nglneering

Dale 11-1'& - <j 1

.) Concurrent Tesling 'Z 5A
Run# Ib

)

T....... ~... Clod< Dry a.. Mtttt VdDdll Hca4 011I1«_ 0riII00"'-n STACI{ ro1tttll ro1£Ttn tiI,a.1t 0ViH lM'VlGlFL AUK rUlIIp

I'l>Int TI_ n... RCldJIIJ 1rJ11O bIIno ","'0 WCIIA'r" 00Ik< Fl~" o..l<t v.......
1"1...... ",10 (l-c hr) ",0 l>e.IlRI!D ACTUAL " .,. .,. " ... .,. " lolIl

(dt) (Vm) (d!'.) (dll) (T') (Tm-In) (Tm-<lul) (Tp) (To) (Ti) [fil (Pv)

{Z 31 7'¥ . yeo Anb:
_: """; """', Iv<'>: AJol>:

1 , f 1'1 '2.-2 ,00/"L- ,t7 ,t 7 /57 bb it nJ zf5 .fc 16'
i I )0 ,ceo5 ,21 ,28 Itrt 66 h6 77l 2fy {t

it. I~ ,# ./ / _L '\I-{ / A, ~

(01 . ~l?
f/ 'J (......." '","2.. ZC

J] 1{ fez. '77 oooJ II !f /'1'1 b'5 IL3 27J "l5S Ir,;'o <'/
• 3 3.:" /cs . '66 e>t:"C' Z II ,II 114 6'(, 6.1 2 7J 2>} jc ;5

,If :$5 Jo If . q '--I ,000 ( , (I I II 1'10., 6~ 6'S 27~ "2.JJ 1/t "5

I «t Cjo leb . b L I O<:'c 2 , I I I I) 141 (C b~ -oj "LfJ tJ~ 3
.> v> Ie 7 , 10 ,CCl::' 7 I I I I I / )17 it 65 275 255 '15 :>
10 ..> ~C? Ie? . (3 ,Q"c'l. II /I /?ja, hh L> 77] 2f, lJ3 "5

Ill. S) ~9 . ~ J Jc:ec~ ,1/ II I tt'Y (7 tC- ?73 757 'I? .?

Il' ~o flO .'-1 1 ooc2 II 1/ 1'19 /7 bb h72 z5'1 tj ( Y
III 65 III .bl ,co::>3 .11 ,17 I'I~ [J 66 27'1 Zff> ttr 0/
lit 7° 113 ,0./ ,at? I 17 ,n It/a, 6; t b "( 7Z Zjj '17 1/
IJJ 175 /11.-/ . 7..> JOX' "5 ,17 1fT I '19 P 6b 7/2 7» Vi t;
,,$ Ie' liS . Z' (Dcyc2 I { ,fJ lSC! 61 66 ?7l 2 (tf ~o .>
II tJ 7> 'fie .77 ,ooc- L

( 12. L I Z z... 1/7'~ ICl "<7 z?3 zA 0/9 7'
II f-( 90 117 .1, IOOOS ,II 117 1t.;1 t~ G7 ?7f ?f{, SI Y
,,~ 1; IJOJ • 'Z..~ eve?, 1 17 J ( 7 1>0 £~ 67 773 -zfJ 50 y
20 3 fCb ~ - ( oC'oz. , 1 I If! JLj'1 i'c; 1.t7 l7.J 7~j {/ 3.
21 L /05 17. I . '-'Itl o("'oZ ,I' I I / 1)0 7° 6'7 77) cfs jf s
,,"2.- 110 j7.. c .7<- ,ceo> ,n 17 /t(~ -/1 63 'oj ?(S {Z r
fJ I I/r, 12 Y. CO ,coo 3 , /1 , J7 ItA ~i t? 275 2> 'I ~'t r
H I 12° <..g~ /2> .12{ I "0(" 'l , f f I , ( Itc 69 VI "0) 21'1 S} 5"

JJ

Noles:



Tesl Method 0 d q 7

)
Concurrent Testing 2 5.71
Run# Ie

Field Data Sheet

Il""'c-lle-n-UP-I-an-U-L-OC-D-t1-0n-:-Q-)-U-~-a-rI'-I--C-;- 1-;,.-&.-<:.-1

Pilot ..:.p.:.::re=les~t --::.in~ -!j~n/!.!!.m~in

Leak Check Posl in in/min

Nozzle • ~l g
Operalor C7J4 Support

Temperature, Am (Ta).? }

SamplcBox

Metcr Box -r dH

Heal ScI ~ 50 DF
y

inHg

inHg

Twb

cfin

cfrn I
Moisture Tdb

Meter Pretest
~=':"_--==--~---"':':'::':.Lj

Leak Check Post ,c; ISlack Diagram

Cyclonic Flow?
Pressure. Sialic (pSlst) C
Filters

Pressurc, Bilt (Pb) Je-. "7

(/
~(

)

J

T..._ -... <.1odo D<yOoJM_ VC~L,fkad llolIl«_
~-

51'ACK M£nlt Ml'Tl/\ PRO'r. OVVl IM.I1iGlil AIlJl .....p

I'DIoo 11... 11... Radio. WIlO loHlO hoHlO ~A\'.. 00Il<I Flh" 00IIa v_

""'- .... (Uhll DOn D£StREIl AClUAL 'I' 'I' 'I' .. 'I' 'I' 'I' ",",
(dl) (Vtn) (dP.) (dll) (TI) (Tm.ln) (Tm-o.. l) (Tp) (To) (11) (T.) (l'v)

2o/~ 1'25.1?1 """" Aool>: AKl>: ,w,: AmI>: ....:

I /
) (Z6. I" , (> ('(' i' , II I t I /"'/ 'i 6~ 6'7 ·V] tIP JO 7'

I ( 10 1'21 1<1 ,OCV ? rll , , I 1o/Q ty 1£7 77'1 Z>lj 1.17 ::>

3'Z- I> 1'2"1 I 7 /cce l III I I I Jk tg 67 n(( 7>lr 7'~ -"5

• L. 2° /ZCJ.O> I Cae- Z I II I II /5c b 7 67 ~5 -z~5 ttft ~

• 3 l ~ 110 . '5 C. ,o:z::f f LZ ,z.-z lfa I' /7 ?/~ 2-~ 5 {Z- I {

.J 1° I>f.>c ,~CL t ( ( J I I ()o if 67 77« ?SC {'2 7
1'1 ]§ (?t. -z7 ooel....- rl( ( II 1'0 6<1 66 ?'7J 2~~ 1'0 7
,t; 'It::' I~J. z'f Q::'Ol.- t I j I I ( 10 66 ~(, 27Y" 2ft, 5/ 7
,5 'It /S'1./2.- OJez- I I I If( )£ I 'C7 6"£ 27~ 25-> (c 7r-

IO .> ~~ nc.. IS~ ,on 0<,02 I II I II 1'2.- ,67 £h l7J 25Y ;3- 7I

11£ 5)
12£ ~c

IJ

14

IS

I"

11

II

"
20

II

12

2J

..
U

Noles:



Fjeld Data Sheet

inHg

inHg

Heae Sel C50 OF

Twb

in

COO

y

Tdb

, Cb!? coo I ..5
Post

ClienUPlanULocation :O)'U ~>I

Nozzle , '7.i'?

Probe 3 - I C

Pilot ...:..;pre=les=t__~in~ -=~

Leak Check Post

Moisture

Sample Box c:

Slack Diagram

Cyclonic Flow?

Run Ii ~/

Pressure, Bar (Pb) 3C , 7

Pressure, Static (pslat) 0
Fillers

Temperature, Am [fa) l~

Test Method 7
) Concurrenl Testing 2.fA:

F, I+.-=- J-{

K-=>(-1 ... ~ +r--d c:::v '1/7

y........ 50...,1"" C1o<lI DQ'GuMctc:r Vdod11Hc:ad 0I1l1<0_ 0rifI00_ STACK MtnR MttlR 'ROlE OYE.H IMPI1lGlK ~ux ....p

Po,," n... n ... Rco6IIol JolllO 1>1110 lomO Wt:tIA.... 00IId flh.. <>-k< v......
tluonbu mlo (1H.) mil DESIRED ~cruAl. "F ., ., .. .. 'I' ., Inll,

(dc) tVm) (dr,) (dll) (To) (fm.ln) (flll.....l) (Tp) (To) (TIl {Td (h)

?'f{:! 7/5. CJIIL
Ana. ,...,

""""
......., ......, Amb:

l I 5 7<1. 77..- C\~ I} I ilf ,J1 )~/c by 6'1 ?I7 262. qo/ let
I / Ie ,ooIC I~b ,Sb IV~ /p 69 'lSI 7...tl 116 I(
,"Z. f? 76? /2 6'4{' "- -:l..c-A J I-u /l/ /i

4'- ?c 41A /6> , 51 ICC/2.. Jb7 It! !tl7 k(f ~9 Z56 2'?0 ~ 'I
l~ z.~ 767. '90 COIL ,67 167 1'1l tfb 61 --z,{> ?ttt Vi I(

G 3 ?t::' 76'1. '13 CXC7 I ~o ,So Jill 67 tr 2f(.f 7~a '15 ?
rtf 3> 777.-. I) ,a:, Ie I~ 5 15'5 Ifc ~f 1'1 2ft, z.bL f'/ 10

.'1 tp -ntt. 'Ie JCb (0 ,f.f /fS 15/ 61 6";1 2f~ 261 J.> :/0

, 5 $'~ n .Cf7 100 IS IF '1 Ii,,! lsi I) IJ 7ft 2tl 63 /3
10 !; fC' 771. Lz' .Q:'1c 155 ,f5 15/ 7] bh Zf5 Zb( p;-g Ie

It t 5> 731. 1; .w Ie! ,i5 ,ff If/ )'1 67 2..5'1 -zC? 6l( I
12C 6C' 1'13.60 ,ocll , (, I 16/ If / 71 Gil -ZS7 2£7 /'3 la

JlC 65 7'JS. ~ ,00 II ,hI I~I /5/ 76 6'7 ?-(7 ztl. 63 Ie

146 '7e" Itl.O I ,ceci I >C' ,>c t~l 76 67 -zf7 7.tz 67 Cj

II ,- )~ 'lOre" Z~ pc (I r C( r(f /5/ 77 70 7>7 Z(? be Cj

IG <; ~c 7'1(, 70 OOlL '/7 t.7 t5'- 77 7° 2-57 Z(l.- St '7•
lr tf ci5 7'15 . 11 , COl2 It7 l~) /) z 7% 7/ v7 -u3 ~o 7
I' 'i '9:"' 7'17 . )) ,cc(L ,t, 7 J{. 7 , ~z.. 77 7/ 2St ('(2.. ~( It
19 :? q~ 7'1'1 .<="f ~ cc/'2. ,~7 ,.b7 If2. 77 7L ?f7 261.. 67' (f

I. 3 l~ gOL, C') ,<X00j ,re I [0 /f2 172 72.- ?ft etc- Jr 7
II z- IC'~ goS. ~ 7 ,000..$ ; 2? ,2% If2 71 V 2f7 z/'5 "'tf 6"
,,2 or ?e) .~6 ,C'O Ie' ,5f , fi ISZ 71 73 7f7 2bJ 66 17
II , II ( Ixo? .q1 I ()::> 1/ It! ,c,( IS 2 71 r?J 2[7 7.,(l ~t ?
,J ( (e {S'1 'lIe . ljz / 0::> 12 ,b7 .£7 (>2.- 71 7} 7f7 Z/,.J .5<] ~
,~

Notes: ,..... - c- ~-+ +-"'. f-,/ Q -J T-s.7 C'"' ~ 0. /.--

)



Test Method

)
Concurrent Testing

Run # If

7

Field Data Sheet

IC-lIe-n-t/-p-'a-n-uL-o-c-a-tio-n-:O-J-V--I.v'l---::-7--r-l-c:-k--~

Probe ~ - ( C Heat Set °F

Pitot ..:.P.:.;rc;.:::tes::;;t;..... ...:.jn:.:....- ........::inl:::.m:=:in~

Leak Check Post in inlm in

Nozzle

inHg

inHg

Heal Set °F

Pretest

Post 00

Meter

Leak Check

Meier Box ij dH
Sample Box G

Stack Diagram
C 1 . 1'1 ?

c

7.5
Pressure, Bar (Pb)

Operator cPISupport

Pressure, Stalic (pstat)

Temperature, Am (Ta)

Fillers ;yc omc ow Moisture Tdb Twb
T......,. ~... Clod< Dl)'VN~eic:r ytkdly Head 0riIk0......,.. 0riR00-. STACK II1cnR IIlnm .PAOlI. ovU< lM.l1'IGJ,R AUX ....

Polo< 11... 1"1_ R_I WlIQ IoHIO IolUO WodIA"&. 0aIk< Flh.. o..J« v_

fI""""" .... (U"', "'" D!SIJtm AClUAL .. .. .. .. .. .. 'f "'fI,
(dl) (Vm) (dP,) (dll) (Til (Trn·lnl (Tm-ottl) (Tp) (To) {TIl [I'll (I'v)

hoi . '/2 (
Ado: """': Amb: Amb: Amb: Amb,

-glO

I / > II ( . 5J ,oro> ,/7 I )7 Iyj 77 7'1 7f'1 2b3 5"( .;
I /0 - -- ,ooe} I Zt ,26' I 'if 7} 7'1 ZSl 267 fCJ ?I

IL (S fit{ . 7t ,oce>' .13 ,?J /1«1 177 7r' "lIb ltc ~/0 ~

K· L t'-0 J If. ~'l .CtOC' 3 r 17 ,/ 7 /SI 7} 7"1 -zIt ttl ~> 7
JJ 7( 917. "3'1 ( ooco7 1'2. L ,z, "' {~I 77 7'1 2>6 '2.62... '17 -;
.f ?c 16~ I ?n. I'll ,0:707 , ,?4 ,~Cj /5/ 77 7'1 ?-st 2'1 f(} /0

TCf 35
• ct !j~

) ,5 itj'

10 > 50

116 55
.t heu

"
I.

U

I.

11

II

" I.
20

II

II

11

21

21

)

Notes:



Field Data Sheet

IClienUPlantiLOcatlOn: C{v E... rI 0 ~ t- <: I
Probe C Heat Sel ""

Stack Diagram

Cyclonic Flow?

Pilot

Leak Check

Nozzle

SampJeBox

Meter Box

Meter

Leak Check

Moisture Tdb Twb

)

)

- Soo-¢lRJ Clod< OoyGoJ"'..... Vdodt,HoClId <>tIlOO-' . Orifk<_ STACK ",atR Mnth ,:ROIJ, OVlli IMPII<CU AUX 'v.,- n... n"" R.... _IUO lalllO IoIUO WeIIA.." 00ll0I F1k.. 0W00 v-'"

""- ",10 (1'10<1 ao/I D£SlRED ACT1,IAL 'F ., OF ., ., .. 'p InH)

(dl) (VIll) (dr.) (dll) (T.) (T1ll·ln) (TflHlul) (Tp) (To) (TIl (T.) (PY)

~1°" I ~> .7-0 Y
Aft>, Amb: """: """: Aft>; Ado;

I I S 1'l7.'il , OC' fO fJ , iJ /'(It Iy iY [/b ?{Z 'It! 7'
1 / IC' ,ccc? (7 /7 I'lb rf'/ tf'l ?;b ?f2 1/7 15
)2 IS t $1 . tb g,'~ ~L... ""'c I- - )(J",W, \

· z 20 )tp . 71 ,~[ ,1/ I II 1'17 b'f 6? Z7J 250/ ~ r
, J !Z5 Itt(,7/ CO::>Z • I I . II 1'17 6J tb$! ?7J 2}1 !:'=- I.f

• J JC Ilf2. 71 , 00" "2 ,11 If lIlt? t.5 It; ?7( '25c- 4'4 .y

1'-1 ]> 1'17." It; ,a:<:"Z ,(/ ,(( l!.fa, 6} ~Cf 271.- 2f'l ~7 >
If 'to /lf~, ~L oeoC{ l.l- tZ7.... I fa. ~; 6Y Z7Z Zf'l .1/'1 C•

~>
...

66 q/ £', )" ---- - ,OYJ5 1/7 1I 7 IlfOJ 6> 272 2fy

10.5 .fC /'17. il •co," If 122 .22.- 60 ~t: t.:~ -Z7~ 2>< Jc; r;;
II h ;> /0/1. Ih poo~ tf7 ,/7 II ~o 6£ ;/,.1 lZ7e 7fj YJ >
:1 6 60 ,(P.i7 ,oocf • '2. 8 I 'Z ~ /fo 67 £5 775 2jf J1 £"
lit IS I>'L . zz. • C('t;tl{ IL L Zz-- Ire £7 £1 27/ 2ftl Is<=] ~

lOt 7° J!? . ~g I CO;' tt dZ I L2. Ilifer &7 £6 Clij t(z.. '13 5
Ii ~ 75 155, zl .~> ,43 ,2~ fpC 6? 6h 275 Vl 7"'7' 6
" -; i/ c lib .YZ ..a;<='3 1/7 117 lSI 11 ~t 77L 715 Y'y tr

t, y> ,urc'S ,/7 ,f7 /s / 69 k;"6' 251 Ztf ,/ty 7'"
I.f 0C'11

" "3- 9'~ /(_/J .l'-l ,oOrJ'i -17 (SO IA ~ Gb 2-70 150 Yl 4

20> jCC> I; b I .55- ,000') III Irt1 6K 66 l7J -z5o Y./ y
-" IhL.77 ,ODO 3 I/-fO £7 !>(, '2-., r y2 '1~I ~ !e'> ,17 l'i7

" "Z
//0 (63 .7~s ,Of)Oz. 1 I I J )0 67 I-J.. 2->1 2'5 r '-fL l/

:l I !/S' 1~L.j.r;B ,IJIJO l.- / [ I 11.-\ b7 6b 1"270 z-ST y~ 3
" / IZ(J 1t5.74S? ,0&0 ~ I II IZ-l 67 vG 17'2 7';';' l---f ')

';)

.,J

IJ

Noles:



11 •
-~~ ---- -- -~~-----_...~.

Il--- ---,-- ~-----

II .
-~ -- '-- --~--_.:_-

" .-- -~-- -_._-~_...

u .--- ------ ------,.

I!--- ..---- ----1---
II .--- ---- ~-- -_._~------_.

II
-~- ------ ----1----'--,--

II •-- ---- ----- -------~_.-

,. .--. --- ~_.- --~---_..._.~.

It .___ ----..~.__ ----'""'0 ~ ._

It •-- ~-- -~-_.. --~ ..............._-- -

II •___ _ __•• _+--.- •• ,0'

)~" ---- ----1----

-", '

--'-~ .. ---- .__ ....'~-- --- ._-~------------
._-' ---- --- ------f--

--- ._-.- ------1--

. ",

-._- --- ----- -----



JI

- ----- ---- -~._-._-- '---'-"-'-- ..----- -. ".-.--- ----.- --~-~- ------L--'--'-_........L_-L-_

Hult~:



I G
~.~.- ._.UL
I '5 .JI.y--_....~~~ - ._----~- ----~~.._.. .__ .~.- ---- -_. -

0'__.1_~.._. .. J1L:-L1..
~-=L J~_ -- .17J-:2!.
~ 21]. ._..~__.~15"52.. _
~ 3 ).- . r;?26'i..
~.3. _.:-.~~ ~ ..<j?.'..S~L

) _'L_. _.~__~~_~. .~.~I_:X~t

~ 0010

~Q1J10

~ (}{J fO

, volO

,00tO

I. •
~-- -._--......... ~_._•• _- .-"-------,--,.-.-.--.---.-~-T' r--+.__ ._ ••• r r.__ • _" •• __~ ••~-------'._ • __~ __+--__.,. ~ _

II •
--.__• -'~---" ----- - 4 __• •• ".

1/

--' .._--'~--~ ...._........,..-_-....-...-_- -~-.~----
" .._-- ---- ---~~-_._... ,-

--.~----
II •
._- ._--~ -- -·~-··--~-····T· ---_ - .._~-_._- _.. -'-.- -~~

-.- ._-~-..- -- ------

II •
--- ~------- ----------. ---__.__••• .. _.c •..•. ~~._~__._

~ .
-~ ------ -----' ------~---------.__ ._-_..._-----.~ .._~. --~--.

.. -._--~ ~--- .. ~.__.._'-""'---- ~---.---'- --- -

I! •._-- ._- ~>---- --~---~-....,

~ .-- ..__.......-........ ~-_. ---------_.__ ...

II .--- ._--~.. -----~ --~--._~_._~ .._- .

M •
~...__ • ~-'-- --'0_- ---+ . "".0

._~.---------- ,.~ ""'.~ -------_. _.---------..1.- ----. ...... _

.__..........- .__..- ---- - ---
--- '"'"--._-. -- ._----------
_.- --- --~ --- -----

Hl)le~:

'I.:.
"

---------
.._- ---_. --- ,-- - -- -

'--"- --~~ ...._--- ---.. ----- - -- -
.....-~~-~ . __.. - ..----- --.-.-.~----.--- ----'.-_~J.__ _'____"___

II'._0-..-_' _ ...---. _

I)
-.-_---.-- ~--~~.- ~-_._-_.~ --.---~_ .. _..

" .--_. -.,-~-~-- - ..------ ---_.~.~~._.

) '-' -----.~ ~---- ----.__...- ...



" ~--- _._~-- -~._._- --~.~-_.~--~-



$.1"":,,
;,.VIC'W't!'I

~: I.,lIt
'~II:tl
-'.;":'1-'
;,1.":,:

., .i; lillie
'.r,~ lillie
~-. '-:?~iS~~\~~~

•.... OJ

------~-~

',: . ,", " .~~~~:~;;

--...--0---. __~_t-_. _

--_ ....- ...... 4'_~_ ....... . _~ _

'.'.' ;;~!. ;.~~'.r". ~ '. ~~-~\.~ '~~~:~

---1-··-- -- -- -_. --f--+--I---I_

_11 ~_+~~~'--_

II •---. ---.....- .~~~ -----............-~,;-

II •--- ---- --- -----~~..-..._.

_.~ _·_1 v(-'~(_ Z.1l .b~O

I b 5 __~.~ ..__..

..•...
::,'- ..r:

I~f' . 4

--- --- - ----. .

--.._..._._- --_. --""""--- .-..-_- ..- ----. ---:.--
~~-:': ' ~ ~~. ;';,~,'~"~

j.'":,'.

--- ...........- ........._--

---..~.._--- --------- , -..- ----- .~""'"-- ----
--·--··1----1·-······_- - __ ._~ ~I-__'I-_

·_~··········I----I _

IJ

II •
--- .--- --- ------..- -~-·--·I---~. --'-,,--- --.. -._-.--- ------'--'-------1---1

II •--- --- --- ---.--_ ..

1£

------·-1------

II
--- --- --·1-----

--- ------1-------

-"-- --- -- --_._.._-_ -_.._-- ----- .__ _- ----

II •--_..~ ...._.....- --- --~--------..._----.-

M ,--_. --~~ -~~ _...._---_... -_ .. _-...._.._--. _._-_._- .................. --_.

_11 ... ' •

JJ •
~-_. --- ~-- -------~....

-.._-- ~--~ ---_. --~
) "

IJ

--- --- - -----
._- --. --- --- - --- --

,:~.~,::~,
. \ ~ ,~

:'1itf~



1\1I'J
".1"

tl",~

Fitl!l Hl1ll\':jh.~d

1;~'/~.~lInIJI"(~~~I~~~~~0 ~~7v~~+7;~.,;;:,~-
I~I.~2.:-_'_I}~ .__ lIent ~c\ 2 ~()
I l'i1"t I'lrlcr,t III In/

U~~~·,,· I'(I~{ __ ill Ill!

11\1/11. .,..!..!..~._ .
':~:~IIII'I. Il"x_~..~__ .. n __... Jlent Set ZS!?
I<leh-t II".• ¥ . dlllij1 V _

1
r,'I~;;:-;'-- ~-"-I~;::;;~Ii? .o.P 0 'Lenll I L.j III

:;Ia"k Ili"I~""" L.III; efoetl, 1',,~1 e1iu I"

().'.!.~:"!':-~ !.'''~.!,-,~",.,.. .--.. "'-- ~~'::~~;;~::i.f.~~~:~.-'.~~~!~_I!!~,,-~t:JI;'.._ ~
~.l •. ", ". ~I t \111,. I ,....... • ... 11 •.• I.·...... '\ 1.\1 tl. 1"1 I' Il /1'1'1' II , IIU",. 1I\'f 11 IiMrIt4l;I.n "II." r \

1,,11 In t"tHU ',·'H·I 1"1.",,.. •... 'I..C .rtl1fl ()lrl*rl V.
t'f'UfUtl '·lll~l. -lor or 'r of of ~r t.

1.
111

, ....\.'.':!..- .~~~'!--"'L J~~~"",II.•..Q!:L .~..J.!.!L \1.) I
0\,..... ~•••I. /\,.,.,., /I." ...: A",h~ 1\11I1t~

~'-'--' li~~1. ~}~:...Q~_~t ... ---. -------.. -.....~ ---- 6-'~- -_.- - - -_
I.~_~_. oo.2::... l~Y.,{. ~?:~'oo_ ... J&ooJ ...~JJ ,~l_ ..L~... -~-_..~.6 'LS~ Vtt) 57 5
~..~.... L'!!_ 1S!:l5. 8B_£/3).. 1J9~{)r; .' ~!__ L}~ ~.§._. _i.~ 5""4.~ '5"7 _ :r
~_:;.J...S:- IS'?t ~~I.J$ .0007 , 'i/., ft_. L?l..fe~ ~.~_. ?,S'( 2tJ 9 SS' _ 1. 6

~S·... _'?.~-- Jf.~1. .~.!_?.~.t?- 0007 . _.:. 'ft.. ~ .. 'I.(L li'z. 0_L .~~.. __.~S; z</] !iL. __ ~ 0

~._!L ..?_?_.I!!.o..~__ ?CJ.~ __:J.2.... .{)~8 .~_r..?_._ ~tI?_.__ !1~ 7.~..&:.f"_. ~~~ ZSU'Sc> __. :! 0

" ¥~. .? 0.__ t!~!. §J~_.~rr. :.00// . ,.~~J:_.. .:.t,f.._ !1.2.. 21_ ~~_?~cf 2 it> ..!..2. __ 5". ~
!~-_. i~_ Iill " __ g:L~_,-~~_. ,-()~~$ . .!.._i..?.. .!. r..Z_ //f2_ .2L .!!._~. ?§& ZSo 1'7 ~_ ~o
J_.1~~ I("/~ .·8'~_2:2~.._~~~~ .. _I~~ "._~_~ .~t{J 'l_)_ !!...~ ~Sb l SO .J..l.__ 5, 5

~-.- ..«J..~_ lf11;!L 855..:_1'1... ..,.O()./.? _J...r..::L. _,..' ~1_ ~/t.~_ I.~_ ~.7_ .?S~ ~s7 tlf.9 __ §._ (.)
~--~. --~~-- .hf:?,-r~?:._.·.C!.?: ....!.'?O/J? .•J'.. -~.~}. __ !.r.~_ .7_'L .~f{ .. ?Sf/_~,!q .fL__ I.,Q
ILL... -.f? .. JilY.. .?.p.f_.l:'!:.. ~D.0!q . .:~_!._ .' s.'-.... !1$... 7 s_~l" ?-sy .~l/1-.iL _ §-o
I~L. ~'!... 1!P3'. !ltJ..~:.~2. ,~.o.i~ .....:_7..1.. ~.?(__ .tt._ 7.{P _1~_ .. ?~. ~~I _'/'8. __ ~. s
'L.l_. 1L~_ .lfllt!....:LC!.tJ!"... ~.oO.Y. -~.$:oo _.~.~. !Jr.. .7_?_. ]D__ tS~. 25" SO __ ~ S'

"' 70 IIIif'1 9// .58 .OO/~ t1? ,-;1 /$1'1 7~ 71 ZS3 249 52.. SS~- ---~~--- ._-- . __._-"~---"-" __ -----_._._-~ -_ --..... ------- -_.- ._-.- ~.-------
II l 75 IWsY '113 .9~ ,0011 ,~~ , & 5: I'll! 80 72. 2Stf 2'1' ~'f ~~
~i- -BO-/~$1--7/;·~.~;"·" 00/3 --::"'~---''','';''7'1;~'-8''--~~i3.~ z~r ~Y1 ~--~.S
~..~ _~_.__..~~---. -~~---_.__ .-.... . .~-~~.,_.-. - ---_. - _~-- .-.-- ------.- -- -------
It s g!i. f70Y 9/9 pCp ,00/3 ,77 ,77 ItI'I 82 7) 2r&> 2.~1 :;-8 ~ r
~}~~ _i~~·.· !2~!. 'i~L~~Q._ ... ,~;?/~.":;-?·"':~7~' ~ijy- 83 7:'" 25& Z'l9 -;;1-- -. s

--~._--_ .._~ .- ...._-~ .~._--- _.~ --- ._--------
I' '/ is /7/'1 7'Zg .9S' .oolf • (; !" ,& \' I¥J fit{ 77 ZSfp l~ (p Z. . C:>._- "- -._~ --_ .. ~~_.__.__._-_.._-.. . --_ _--.- --.~.~ _~_ -----... ---- --'--------
!~oo~'"L. -~..~~ Ll!.._.~~~..:.~? ..__ ,0011 L~?:..'~.? ([!L_. flL. 7.7... .~SI 2</" (, i.. __ ~ s

~..1._ lo..t LlI{_ Z?-..8.../-?_5. ~p,C?!O .-'.5.'1._ _~$.l_ !X.f....?.~_ ]_Z~_. ? 5,-/_ !-SD te3 __ -! 0

:'.~..- .1'.E.. nlj~ 'l11.:Q3___ ~OOIZ ..L7.L.. ,7{,._~ /'I.f.. $.~__ ?8._. ~Sh ZSo (p(, ~_ ~,~.
II t, lis /76'1 1.13 .~2. ,00lZ- 171 .71 If/j 8 S; 80 ZS~ t5'0 (p 1 ss-- _.._- ~--~_ ..- -_ - ----_ _..-. .. .. -, .._.. -_.~.. _- _~---- ~.~~_ ----~~- ---""~- ---- ~- -

"" nO f12~ 93lP .03 ,0012,71 ,71 If'l 80 79 ZSftJ 2~O s'1 5',)--+-----.- ._--- .._.- ._.._-~~- -~~---_ .._- -- -. . . ... ---<._-- .._-- -_.~ ....._._-.._.--..~_...__.-....~ ~- .--..........--- -- -)

)

'L .. .,. .._._ _.J_~_ .. _._ ~ _ .
-'- . _00. - .. -----.- _.--. _..... ---.---. -... _ .. __ ~ ••----'--_L_...._....L.



v,~

lIent Sci '2..,s1I
y

Vi_cltllJala)ilJ_cd

L~ =,~.~"~',,mi"" I ~;""11L~~~I:~~;h~i=
2!'!!: 12_::.!.f::_'7JL_____________ I~!.__{!'....____ '11,,1 S,l Z-

~~~ Mcl~~~~I. J?J{g_~_1 ....__ l'jlll! _!~~:!.t:~..... ill ht/Ill

.~:UIIl:~~!J~~!!~'L_Se~ __?_~_~._ .._... l.l~~k l'lwrl: 1'1I~1 ---;:;,'-,-----~"~Vlll
~LI S- __ _f".''!.I: "1n -
.!!J~~r~__~~ll~(~~~ ._. ~ .._. ~~:~~I~_.~~.~~~'(..~ _
~J~I~~l~~!.:L~~~._._~E:~.___l~__ ._.___ f\1c!cllIu,'( Y clll@

X~:~~1_.!]_I.I~. __~_._JI.~!~_2~~_'t__.__.__ . IMeh'l .~'~~!.~~~__._ .._ cflll 1/111
}:'('!i~~:.L~!.I.!!? __._Jr~.t.:~!t_.P ..,.. _.'. ~;I:ll:k l'i:'J\lillll I.cnk ~l~<:t I: 1'lIto( ( oj.! diu 9 lull

rillc~ tj.ItJ.t!_"'Zpb. "lI,:.' r._. ~).~I!~!.l'~~.,- __ ~~~~~l~ _.I..?~__.0 :~~~~A '1'\\'11 U..4~
, ... ".. ~"'1,1I", ,1".0 ~i",,,,,,,,,,, \"".."",., ,."".".,,,.• ,,,t,,·,,_,,.,, ~l"'l' ~'ll'll M'.'lll I nil"'. '"V,1l 'Mrum'.1\ "'11.' h",

I",f,~ If,., II... n, ..,"·' """., '~"I" I.. '"., 1"1."",,. '~"'-I .fll,.. (Milt
".,•.1,,, ~"n lilt., '''11 11r\,nn, 1'1"'1. Or or 'r 'r or 'r 'r "'II

1,111 _..J_~'_' . 1,11',1 \.1111 •.J.!~_ .~~'~ ~"""l' .~~ _1_111_ Ih) ii',
... ".... .\,,,1.· "'".b· ...".... ...•."': .......:

---- ---I-.::c----:::....'·'--- /-__/-__/-_

'_'_lZ5_ n~i '13~_·CE.~p_o.('L ~8 3__. ·'J.'!__I'Iff!..i. }J_ z-~'" 2$ I SO G,o

_'_,__ I.~.'>_ O?!?. ~qI_.!!.~ .0 () II .~(,_L~~ f__ It(j!!!L If!._jsr zso f· 9 __ ';:0

~_ -B_~ ~. '1'!L.J..!_ -,-""I:Z:: -,_J_L_.,7L_ !"~_ t'L 7 B__ ZS S 249 JL_s.S'
~ l':l.!!.... -1-EQ.'?_ 2.'f(,-,--o_t. _'_I??!L. .L7_'L,7.7_. IV_§'i 7 8_~S')" 2<11 '17 ~S'
~lj~f.BQ.~9'18 .7/ ._ .001'1 ,5''1 ,g-r 1'1'1 8'1 ill z,:> z.~~ ~Go - G,o

--- ·--· ~o__ •••• _

~. tSU_1R12..j'S.!...Y1_ ~f!.o.'</ __ .g~_:~_~_I1l(_f't' 1.!LZ51o 2'19 If? 10.0

~ISs' ,Jili 'JS 3 .9S__ .o9.l!! ,gg_,-_:?:£__ IY''1_fL'f_79_,?SS-'l#1-1.J .~

~i.1JI.~ '/'12-<> '7st.> .D'l __ ~OO.L' s> _-'--.S:_l... IW_~..':L 7 '7 ~S'( 2'1'1 47 --ti
~ -lIt.i.1lli 958.'10...._ !..q>fL__ ,v,L .i.~~L (W fl.!.. 78 255 2'1'7 '/7 __~
" S" _..t1Q.. 1B.1!.'1f#'?_c"'I ~o~_ -"53 _---'§_L!'II"... fj~ '7& __ zs'( 1So iff, S'.s
~-~ 17~ _.lJl.1i _9(; g_.:r!_f#.. ~"--0.L~_ H2~_ {f_oL_ L't~_ .82- 17 8 _~ :ill-9'b =&;S

)

-"---- ---1----'--- ....------- ---- ---.. .. _

-"---- --- ---_.__.,-- ~---_ .._.._-~- ---"-- -- --- --- ---------
-"- -- ------'---..-.- .._- ..--- ---..---- --- --- --_.- ---!---I---1---

"------ ---'----- -------- ---- -------- -- ---- ---------+--~-
"-- ------ __c_ --- ----------- ----- ----- ----- ----- ---- - --f--

-"-- -~--- --_.._-_..... -- -._- ---
"-- --- ---I--~--·----.....__... _

--...--;- ---- --- --- -- --------
--. --- -- -----------------

-"- --- --!I----'------ --- ----1---- ------- ---- ----- -- --~ -,-f---/--. .--- --- --- ----_.._._-. -_..__.... _. -_. _•...,---- ~-- ...._- ----- ._--------
-------- ------ ------- --- ---- --- ---------f---"_. --~---- ---....:...._.._-""

-"-- -_. ---_.._-'-----
.~-_._..-._.. ---- - ...._-- --- --- -- ----------

II _-- ----- ----~--.... ..,._- ----- ..._- -- --- --- ---
-"- -- -----1-------'--- ---_..- ._--- ...._-- -- --- -_. -----------

---- ---'---'---'-_'----L_ _!__
~-----. ·__··_-··0-·-__- _ .....__"

Noh:~:

)



o

D

"

o

s

o

"

., . ., ,,,
"...l!! ."" __ .:!~_Nfr Twlo#~. _

01111 n
." "11 I nu~r. "VT" IMrUUlI.fI ..mr hI'

1"1.,,,\,. 1~.'I,", rrr, .. (),Alrl v.~., ., ., ., .,
" "".~~I~ ~"""ll (II" ~ (Ill Ih) (I',." ..,.; ~,.h ,-"....- Art'h; ~

-- -_.-- -
{.fJ{.fJ (Pv. Zi'l 'Z.'S'/ S'b Ss

..- ---_.- ._- ------ -
.II::-~..s ----- .-.. --
- .- ...- .. .._- --

(.-t, (,t{ Z7" U&/. If"- ~--
{,(, fp'l Zn. ziti 'Ie. z.
(p(p (,« ~71 2J''f 'is' ~(--
(pc, C4<{ 270 2ft.. '?Ie",

~"--
~. CoY' 27", Z'f?... 'IS ~--
(,1, .ft> 'f.... 2n. is'l </(, 7,S'-- -
&<; (p« Z7Z 2S,/ ¥~ 2.0· ._- -- -- -
(;'S lP'( 27l. ZS'! '1& ,LS_._._- --
{pCP (p'l~ 270 2B::... !i.:i...... ?,· --
1;1, (,'1 2.70~ '11/ s.-
t/V &'1 Z7'Z.- 25'-/ !i.'L ~,

IR& (,'-/ ZTl... 2S1 JL !.:.· --
{pcp ~ .. t7'" ZS5' ¥~ 3,--
~/,~ 273 Uz. 7'Y 7

--
[,(, (,<; 27<>

~ Y'f ~

I!..IL [,~ 27' ZSz. 'II.. 7,- --
~~

(.5 Z'7Z- .2 S'-I 'IS "$.f.J-- --I-

~~ &>5 zn 2'51 !tL z.--
(p(p u~ 'lIZ. 'L ,</ '1'/ 5.- --
{plf ':,.s' 270 Z5Y yS' 2'.\--- -

_._--~

"

_ ..----- --_._-.._-.-.._--- _..

I-lutt~:

"

Jii.cld lIala.Qh.c.d

[~f"i''':' ..•C::'-,-] \c1l"";I!.;'\I'IIL~~'II'"1:oSuIA~i&C4~
1':.'!.:..... _/L::!.!J..~'!<!_._......... 1'",10, 1:~!'.. __. 11"1 S,I z:st>
Tl.'~l Mdhclll 7 Of) '- ~ I'illli y~y~:!_._.._ in hl/m
(~(lIl~~;';;~i-~~l~--£S:AE-~f'~---' Leak t'lll'd; l'u.~( ill lu/lll

'Itull /I 1~=i:E.rT--C;;;.:z.. flu",I,. ,1.88...
..YJ~~~--J:Q:E:_ SIlJ!I~I!~~ . . ~~:!~I~c.!!.~~~._L.__~ IJelll Sci 2.51)
JCIllI:~~I~~!.s..~~1~ __-.J£~"8_~s...__ I~ICICI nux 7 illl@y

.!~~~$~I~!..!!::_~.~ J.I_'!~_ '$0. '1 .... _ "'!ckr l'u:ll.'sl .00 S- I;,'"fi,o:-'~/,-=O I~lIl;
l'll':mllc, ~Illlic (1'~IHIJ !ilm:k lJi:'J\I:Hll t cnk t 11f: 1 I'll' I din I I'
-,:-illc·;;---ii,f·j"-iOO···· q8j-~/~~._. ~J..~1~:2!.!"~L.l&2 ~~~~
--.,;:-;;;;- t:;;::;:a.:;- -..,.-;:;;r-f. 1"';;;;(;;;" '.,...."".•, ,.,,,,.,,,,,,., ,."".,....... ',.\11(

,',,1'4 lion< II.,' n••.t"·. Mil" MIUI ,••"",

11.",1,.. ,,,',, (!,r~1 ."n Itr\lnll' }, '''~,.

(II,) {_~'_) , 1011.'1 (.1I11 .~_

"" ..,..____ I(No.ZlLf .!.>11' .. . .. _

,-L ~_ '8~i __.' __. ,00/1 ,71 '':!1_. 117.

,I ..iIL ilf':. .:..___... .... __...__
~.iL IS~! __.__'-__.... my' -/--.
...!:....].O '~~?..l.N ....7..'L ..... _.... _.... ..._' __.
'...Lf.L !1t?!..21(, .'Ill.. .L~L17 .!L(I__ '.'!(_._.(.()_~

~. go_1'111) .2.sl ...'18. ~C>"":'.ZIIZ::....'.I2:.__ 11 e

!..1'..... g~ fills:.. 238 .78 .. ~L dfl. _,.18_.i}~
o....'L.J.~ J"il<> Z'II) .08 ..0003._ .4..... ...'.I:.fL. NO

'-.f...... .tS... ,'ItS. J'iL,.3iP_.. ....~'!}_ ....",,{~_ .df_~~
" ~ • _~O _ ~t~ .z'-I ?-_'..~C.. ..:.".".".z.. .! / Z. _ ,J?-:..__ !..'!..o_
'!-¥-- sS /m :z.'n ...0'/._. '-".'~':L-,.I2.'P._ ..,.o~... /.«!.
'!...k.._ (,0 11!./t) 7..'1'1 .'1 ~nL'!.OO'i .. ' 2.t{._ .~.':.'L. J42.-
JL.. (,£"I'IH' 21./ S .<]0 .. !().o.'?'L . ·~C 1.<1_ 1'!:5

~ 10 Iqp 2'17..:..1..5...... ,00,?~.J..tr.._ 'L_ ''II.(
~1~ 1~5~ Z.l/8 ."13 .. ,..oOOl. ..J1_ .'.lJ~_)'I)

".> Ji'~ z.r,f)~ Z~ ~ .!Nt_ .O'2.'?'Ld'L_.,z.L !.'!..[
" <;.. 8S_ v>l}> liLlif-. ..'..DO"~..:.'.!_.!.I.I3_ !..'{f..
!.'..~ 3. 0_ 2.o~. J:..S Z. ,(P~__ .' oo.~'L ...c!:'i_,z'!._·!,/ ')
,,:5 5~ WI) Ht(, 'f z..._ ,0001 ,«I .,'I.L !'I~

.. 3 . !!...~ '2J!tA.. 15> ..!i.f..... .'()t)-"~~ m'l."f:... !J'i.
II Z BL ;;~~.~ l.?~_..:(,S'. ~.O.~3.. ..J._~__ ./_g Iff'

~ !l.!!....?:c1.! 25"L.:i>.:? ~~~.o~ ...:'L..... ~/Z:.... I'll..
.....L. jl f 2

0 >5_ 'Z$ t.:.L'L. '.D!>.o.'/....iL'!... ,~'i.. HZ'
~ /2. 0 ~~~ 15..ff....Y 1__ .J!??b 'Zc.~.'?:...._ . ,I?=.- If'!..

)

)

)



)

)

lIenl Sd
y

11111
lull

~------- .---~- . -_.._- f-

...L_ i z~ 1.~i?_ Z0 L·..fL___ .Lg_o..~~. _~i_. '. ~ t~_ It() k(lL. !!-_'L .2- 1/ 2)2. '1,'1 1_3. 0

,-L._. Ll-~ Z-O.~~ _2(P_~..:-~( ~.q~.o}..-!_Ji~_.· I ~ 1.'I~_ .~~ lI~_._ .Z7~ t!'L 'fir __ S,C)

I l.-_ iLr lOS] 2.&.~_~!I__ . ,~'- ~r_{!:::_ .... I...z.:~ /'1'!.._ f!.~_ ~~~_ .l,Z ~I 'If l..~

~__ 1tf!L_ 2.101:_ ?:.~J{.~~tL .. _:.~~~_. ~JJL~ .~.I ..~_, !'Iv ....fRL&;~ __ .?17- ZS~ tty !_ 3. ()

!.L /'15" 1./°1. 2t.R~~ ... ~e_~~.~. _~_ ._._~ !S ~Jb &.'v _Ut'S'__ 272 2S'~:'fS __ g,o

:* t.$ _ /$i>_lll-=f.?(;1 .J~ .. _ .!..E_~_l?v. .. 1.35__ ...,.J.~_ /'-15.. JP{, !!'S. 2.70 1.~3 ~S 7': t>

~ jj!~ Zv t: r3 n_. ~Q~?_L ,1;)~ .:'?~_('$5' ~L5'g~. ?:7~ Z~1 7'r. __~
.J__.J.!!~ 1JJ71 z. CP'l . (Pl._._ ~~_. _~ .. ....1.f~_ 1'l' . .l!..L (#~ lit.- m ~~ --J.::r
~ &1... 'llQ.1:. Z. 70_.J~.S __ .!..~.~.3_ ..J.§_ L!..~_I!i!L ·fD..l.f#3 .Z1~ ZSI lis __ s..o
,. ~ t'7~ 'lJ.!j.1..ZIL.:1JD_. .l.~~~ _ill...._....J.1~__ Ir...~ £t.L_{p'S __ Z1f ZS~ )/'1 __ 2,S;-

II _.
--- --- -- ~~••• _. 4 ..-.. ... __ • __• _ •••,. ~ ......__ ~. • _

IJ
--- -- ---1-----·....· .------- -~- ----.-_ ~__ ._. _

IJ-_.-- ._- ----- ._- ----_.. - ._--- ---_._- --- --- --- ---------
Il •
-- ----~----'"._~~.. ---- _._..._- -_.._- ._--- ._------j---I--

IJ
------1------· -~---... ---- .--.....--- --~ ----- -- -__ ---1---1--
1~-- ._-- --- -----._.. -_.._-_ .._---- .....- ._ ..- ---

" .----_. -- --~--~_._... --..........._--- '--
.-..- '--- ---------

-- ~."- --- ._-- .~-..........".._. ---------
Il •-- --- --- -------- ~----------_._.._.._~ --- ._.~ .. ,~-- ._- --------------
II
---- --·1----'------- ------1----· ---.. '-- c. ---- '-- -----'- __-/- 1__

I. .--- ---- ~.o_. __..__..•. _..
---......... - ••- ---- --- <_••_- -~ .........__••_- --- --- -----

_11__. ..: ..

'-'-- --- ----- -_--.:._--- -

---_.....- -~--_...._. -~- --- -'-- -~. ---------!-

.I'
. -._-- --~ _.- -_. -- -------

" .---- --- ----......----...•• - __••• _ • ~r •• _ ••• • _

)
I_J__. .....'.. ....

..._- ~---- ----' -- ----- ---

NIJI.~:

Il
.......---'.--'--.-. ----.--- -----...- .---- ... '---~- -_.. ---<---'---'--_.-l-__L-_-L._



o

D

o

o

o

()

6

0'

'1 till _ Twb.llJA
;jiitji- -~;mil- -iiiiiftr t1\'rN IMrllltif," ,M':' ","t_"", .. ....,1 .... ·fllitt t}o.lIht V"., ., 'r 'r 'r 'r In
IIII'"} {1"'ltlll} __il_I'l_ I 10) \tl) (hI \1'...r:- i\..·h: 11, .....• ~~

'- --~--
sB 57 ZS7 z ~ I '/5 (b.

59 S7 zfI ZSo '12- ~--
t"•

.~- ----- ._---
t:.V if: .?~1 "lsi !LL. 8.
ft?& $1 rz.sS- ZS~ ·1e 7,

-~. ---
:(pB 11.0 Z~(p zr'o '19 7,
';(1 ido ?Sy 2'f1 ~l ~"--I-

0 &:12.. 2S,,/ lSI) Sf l---
70 fD:z.. l-~7 Lcoo Sb g.,'-'--- ----c-

!r!i_ .(,2..._. ZSt- 'loS\) S(... U--
.~~. t So'"~ s~ l3:

7 IPs zsS' 2~ sy ~
I---

.~l (p3 Z;;$ ISo ~S" ;J.-- -- --

.~L (;,1 ~~ lSI 5(,; ~,

h9 &3 ~ $<.. lSb ss g,
._~-------
~1L ~'1 zsi ZSo 53 S.--f-

&9 ~tt 2 S'$ 2'19 ~5 (P,--- '--'-------- -
7/ v~ zS'z. 250 s1 7.---- --
72- (pS fzsY 2~ tJ/ 7,..- ---- ----'-

!.-L (;0/41 Z!'1 ZVf ~J ~--
.IL G!G8 zss lSO lO3 0.-- f----

13 Gttr, ZYt./ ISO lPS '7---
.~ ""'~ ztlY ttl' (,N c;.,

~--
12. (.,.t# zss ZSb ,,~ 1,

-- -
-_.

r..tu. ~1.,tll'l

Holt~:

" --~~-----~ ._•... _-~ ..- ._~--~~ - .. ---

tf,jj1J.,u ,,,1.. (I. ,... '''0 'It\II!lI'f1 ~ I Ill ... " 'f

(.IIJ _.J.\~'_J_.. 1,11"1 (.1"1 ••J!.1_ L
......". .\

____ 2/55. 9~3 .817. . __.__ ~__

.1.-1~ _5 _ 22.Q~. 9b~_...!.L__. ~P_~JJ. Ll£.. I.~?_~_ & ..
d ......l~_ Z'Zt>S _~~. __. ' ~.1 ~_.I!./?:: ._....~ (,__ !....32-.

~_li~ Ztl E. ~?!:LJ_l?.. M ". ..l1 ..1!5.. ~_

~_. J.~ tUf 9,J_l..:.'?J..... LfI.?-.I.:t l!.!!.__ ../'.~ l..? &. _

!..L .:?- 5 tzzo91fj. Bt.... :~~.'.~ _,.L"l_ ._~.~ '/ _. !~_Z .
~. ~_z~t~ 98 L .!:o?... o.~.'? Lb, ..~j-~...!.~.i_ 1'3 7 ...

~ iXr .1~ 'l'%3~ 7' fj ~-tt-...~'-~. !...88 _.. '1.PJ2._1~ ~

0'_. Ji~ Z2lr 2g8 .7.- '5 .. r ooo.!2 ..~, J.,.E_ It/I. ]
~~tjS.~ 3.1L:O"L_..LQ~ct.~L _L?-_--:L !'yI

I.r _~~_ '214i~ .h{.:...~~._. !..~f!._ _ I1./1_...._.~_~.I_ I~Z_

!!_~ sS zZS'> t:t9'(~Lf.._ ~t?:'._~·L _!J.~_. ._~~.:i_ ~~~
1>.(...·_(,0 Z2S) 91S.87_.....!.~oo~_.. ,35".__....~ Yz:'0

~. &L ~30D 1'17 . .rIP ,,_ c2_~C!.~ . .' S ~ ,~tf_ ('12._

~~ 2.30S 9!Lr'J...OI ... -'oo~_{. _121.~ ~_~~i _ /S"l...

.~~ 7r 23/t> /06D//3 __.. ,ooo':L.. ,z'l_._.~?:L /'fs
~ J3~ 23'S /002 .g.5 _. ~3.~~.~!!... ... _.-'~.!~ ~'!.l...
J_ ~~_232-0 IOq,!. ..!.ft_... ~oL~_ .~L_ .-,5~_ l'1z

!!-L _'1 ~ utS.l-'i~OD......::...g_._O.-'--? __._ J~.~.J... __I/_o~ .!.f_.l.'?_ ~~()_

~_~ 2-33 ~ L!!!I ,01____ ,001 1_ /I V . _!I.~ 1'51..
1.3__ ~!L 2335" &/3 .h~__.. .!.~~!...t[.. gL . .!_~e..!_ ~SI~.

~.1?£ z.j tJ p /(1/~~?", .. ,~!fi . .,..8.1_ ..!.$_~ ! 4fo
~ l1!.... 21.'/) IO/L!1S.. !f?.~!f.~ ~__ . 8...~_ 13~_

~~ JlL HS'b lol.Ll9... ~~.t?tk. --:_lL~._ ..~1'_ ~~_i.
~ tZ~ l~) IQ2.1 .oz~. ,o~i~~_ ~~.!~~._~~~ /3'[

)

)

)



1111/

lIenl Sci Z$I?

11111

y

crin

I

/' _~~~_~4- Twb AlA- ~. - ~iniil -·~1;--r.it-
• nlIM', n"rt1 IMfillCit,R AIl~ r ....

1.,f'lIA,. C"'.ll~ .t1htf (h./llrt Vtn~
-r 'r -. '. "r 'r ..."

.~J~j~ elm UlIt) PI') ( 10) \'1) II.J \1',
.\''''': ;;;;:t-,- ...,...... Ab~: ~

~- --- f-

7c (.6 2('1 "lJ/? 6'1 :7--~----- -
..?L h6_._ 2$1 ~Y1 6"- 7--
7C' .~k_ 7.lf .£L1 6L 7

7C ~J_. 1.$'1 2yt ~L ~-
,~ {i__ ?SJ '1.J11I ,G'f 7--
.~ fL."2S7 2$15 (3 '7

~L ,6..5. ?-jy ZlIi sq. V

II ~ J,B ~Y1 --I---'

(L ~r .?JtL~ :lL--:z
IF .6Y zJ3 2W ?? 2--

- ~-- --_. -------- -
._._--- -------- -
.---- -------- -
--- ._-- ---

--~~---- --,-----I--

._--- ---- -- ------I--

--- --_. ---------
----- ---------

.. -_.-'-----.'---f- -
._._- ---- ._------- -
.-._- --_. ----- ----'-

- -- --- -- ------ -
..._-

~- -------- -
._- --. ---------

.a.___ ~

'f} I ~"' ....
It,,jlol-iu

~ .--- --------_._.... --...__ ... _-. ---- _...._-- ~--

II
-- --- ---1------'-----.- ..... .1 1 __.._.. _

" .----~- --_.-....... _-_ .•. -_.._~-- --- ._-...- -~---

I~ute~:

Il-------1------.. __... ._..... _

Ie-- -- ~--I--------._..__.. . _

II •-_. -- --- ----_.~~~ --- ....... -.... __..._-- --- .. -.....-.-- ---

II--- ----1-----....- ...-..- ._~ _

I.
-- --- --·1---------- ----,_.__ . ........ _

II
-- ---- ---1---=-,---- -_. --. . _ ..... _

IJ •-_. ----- --~-~--,.... - _.....~--~- ~---_._-~ -- "'-- ~--~

JI •-- -- .,---- --~~--~ --- ~~_.

II .
-- --- --- ------------_ .. ---_.~.+-- --------..-

(,1'1 __....!_~'_J__ .. (,Ihl ("II) (h)
A;:i;"--

__ __ IIJ( 10 tJ .CO t, . ~__ . _
I_(~ ~~ __.__ 'Cl~_, ..-' ~_ L~.IJ. ~2.2_. ·.77__ /56.
~__..!J_~ -==-~_~ ,9~..1>.. ~"'!_: __ .. .77 1.1t.
J:.._ /35..~. JOILJ2_ .L!?-'?-J) __L2.2... ""'?.l~ !Ji._.
~__ .ttl() J~I)· __i).. _!!!:..!<!.. L[~_ ..!.l~ It? ._

~~ LtfL __.l9l~.L -..1!?!J.. _~~_ !_~~ __ lJ7
• 3. _JSO .)03i',~1o. ~~~_~_ -!.JJ~- ..,__7L_Jll.
L ISS __ (0 1.1 00.-. __~!_c. I f ~ _. .1_ti__ I ?¥_
J_. JJt~ _ .J21 J. J~.. --!!o~~ _I 7") _ ---,---:t'_ IfF

!-L L~._. (01/S:-!i _. -l_~J.L ...J.f~ !.t.,~_ ill
I. s: __ l1~ flY~ _~q!..:. 0/03._ . ...1~.Lt _t )7 _...__,_Z2_ J.2-!.
II (p ..·~i1S __~"":" ..... ~_. . .__ . _

"---- -----1------

IIL--._---' •• _

)

)



'1 dlt IVA.... lwh Ii/A-
-;iF:j";Ii- -tnjt;i--~ I"ttlllfH.R "ilr-r;;;;

Ilo,.l-1 ·tUl" O"drt V,_
'r '. 'r 'r 'r fr.U•

(~m lIuit PI') II "1 (II) (h) \1',)
..... ,·l• 1\ .. "". ~~

-_. --
.!f. ].7c .~)C' ~.> 1-!i-

f''(._ .Z6Cj lJ 2 4C l?
---+--- '-------- -

ft.. ?£i- '7.1 I ~ .3
1-

f'l ~ Z51 'Y9 lJ
-1j l7c 2S'o/ Yi 13
il·'1 Z70 ZJi 1L r-< ~~----. --Jr 713- ~ .Ie L-£5-. .2a'},. Iflj 51 1----"::

$
..n__ '"Z"fi:> . 255 .5L. Z--
~.~ J.fL2l-- .:L
11. 1:£ 2ft... SL .... L

~- "t7C" Z$l .£L 15
.~~- 2'1 ZJl- ftt 't
~ ?£l ?J2. £; ~

fk-- "261 Z5 , ;2- --f--

5'G 7J::- I"l-I.? I'l- L---
~ 26'1 ?f£:.. (7 lS'

f-

5L.2-7 / 2J2. fy L..
-'---

f~_ 7.-7 C 7SJ 1'1 lL--
J1..... 270 z5~ 5V 17

--~
5.L Z7( ~ >"2.- ?.

--
.i.L 77' -z{y f:l e--
lL ?7/ 'l.fit ["{ '?:::.--- --

.

}·I .... ',

fi.~lli lJalll.Sh.~~(

[;1~1I~!!'~:'nr;LurnIIOIl:urlJ/~~:~I::t~·~ _.
I',"he L:_~__~J.~__. lIcn! Sci z,s-r.; ,
I I'illli I'Jcres! ill 111/11I1,

~ .t:nk t"lll't1: !'lIst ill 111/11I1

.~~~Ic. .•.! e a__..._~_

f..fUll

_~_~I_I_-

l __~ ..__' ._._~_..u~ ,__~ __, •.••,_~

...1/'1

Nulc~:

H

11-' ",h,m _·.i-C:-!_~]
~~~~':.·_~Jl.::,:. '-'1.._--:..tfL~ .__ .
Jl"~Il-IcII!!~I_c:.'3-£:_~.? _~_.

J;HII(:~!!:~J~!~~~J?t'~_~_~::'! ,... ..
~!.L8__..__. ~~~. ..
.Y1~~~Cl2£ __~IIII~';~'-- . . __. . ~~:'~I~~J."x..L_.__...~. lien I Sct Z--SD '
TelllflClllhllc, AliI (1,,) J'J~' "'leici Ilux"1 dll@ y

J~!-~i;J~'~~~~~~=~I:!~~ j~:'~~~ ..._. lr:.k;;:;---.I,,~~:~~!.P.01 c:.:.:.:ru:-I---I..,/~2-=--_~IJ.:.:!.,lIf
1'lc~~lIIc,~lnlic (1'~IIlI) (;) ~;I:,,:k 11;"1\11I111 I.rnk elle, I, 1'IIt.l .__-::.c:;;.;·lh:......'__--,..._...:.:II:.:..:.!:'tlf
-1:'ilk·,;--"fs;1:~-.z:oo'I"1·s5::i~'" _. ~).~I!:~.h',~~~ ~~~~;, ._.•.~!.

Ih.,uC ~~"'t·'t"J1 - It... \ ~ -i'i."';"fi:t'i;;;-- \,1-····1 .. • ... ' '·"Ihrl •• n •• ~ ... /1... i ....... , 'I.\ell /,j.rlll

1"t·",11 tit.... 11;'1. n••.I"-)

)

)

or 't

1.111 1 ~.J.!~_ .(_.:l~
.... ",'"', .\".h·____ /257. 27l., I 00 . ~ . ,__ , _

,_I_ ..~ ._. Z7!f..·..26__L~ -'-. '1.7... l ..r.l. i 2l:( £'1
0!........1.£_ .ceo; ,2.'1 ,24 8';0/
~_ .if._ =~ ~z"?l_~~f. _~.;t~ ~~.=. ~ .'.'.;i =_~~.'=
~_..}..!?.- .1::.71 ~l..~ ...~_Q~~ __:.~~_ .._t.~?~ }}i._.£L

~~ .!.£ zn. 7'.. ...~~~~ _!!!__ ~~?__.~!L. 1L
~. 3.l:)__. :Z»f '_~_ _~.~':. S. __!l§~ r.ll__ /3.1.. ..Is....

~ ~~ "liZ. ~y....~~_:;. ,2~ _' .d5.__ JJ.1_ .iL
.(~~¥;r ~'L....!!J!..- _ ~"'. 0'- _!__:~,f _~. 2.'J._ P!i~~. b-
.(l1 ~ _11.. _. 245-:5z. J_~~ .. I~L j?~-'L Pi> fl

~- _§O: - .li6.:__.h.'i._. !J?f!?.~_ 1. I <--_..._!--'.?:,,_ /4.2_ 52
!!_L~ >..27.:..7 k.._. L~~ ~!.!.l- .__ '.. !.-.~ L'f~_. .> 7
~-~ --z~~.17......Jg:EJ:.....J...l..L__.d~ 1!:LS. ..fL..
'!...!L.1LL - ;50'. '7~__~-? .f ,,, 1'8_ -'V~ ,Ii
~ 10 _ lCj2 . 5b.... ,o~~,...dJ _.~..$~ !!t1-lL
~~ -z~3 . ~:L.. I ~5 ,L1 --L.~2...I!!1..s:L
~ _fi~ 291(. 31.. L~?~: !_ J.~_ L'I6 .fL
II '1 8~ t...". ttl Cbot1 ,z'l ,~y I'd f?-- --_. -~ -- .... .L._,.. . ''' .•__

!'...L _~ f)__. 297. 7C:_ .!~~ I 1'3 ,..tll- /116 L
~ .iL _ .'2--'7', 77._ I DX.~_ .-J.!:--. _lZ- lit.. fL
~. J.Q.iL __ .leo .05....... ~~~. L. -,-.(8_ L!d_ J..'L
~. l~f ?ol~_'L.. I-<?~...J-~__.,-J~_ I yt J..L
~ ..112-...._, Jo L ·J.z.. _.~_~'!_c...t. .~1-,.J..~ /'1u tiL
~Il,~. _ut.. ~?__. g .... __.~__?_!l~.__ ,~?~ l'Lf JL
_"_ J1!:.125'7 50fj .It l.. ~cc.l...J.-?-_.!~!:_..J!'-.> i



',.

- ~i it;n - ;i,ITjl- -iiiiiir u ...... tl IlHrltua. AU:': r .......
t",I ••/AII ' ...·1'"1 ·fllln o.ll.lrt ~l_

'r ., 'r 'r 'r " "'UII:
.;-~~ ~~ [II') ~ III) lll} II',)
.\...1.· 11 ...)0· .......... III..h: ~

'--

_zY. 2_2_ 2-ic ?S..L !L!L L1-

.5..L 5..1._ .?b'j ZS I ±L (./
--

Ii }7. :z'~ '2Jl £L ~- -
ii £2_. 2 '1c; 7-$1 '17 "5- l-

Si )( 2'2'; ~~l .Y'> y
--

'OSJ _£l. z,7c '1$'Z r~ 5--

_.fL fl. Z'1='~ '/.>. ~--I--

1.5- .12 1,;70 "2.fl !1L ~--'-
rJ_ )7 tX' '?rfl '/( s
_r? .21__ Z7c ?.f(, 1L l5"--

- -- ---. -------- -
-.~._--- ------f- -
-- ----~ --"-------
._- ._------- ._-

-~--~----
._-- .~---- - - ~-I---

._-- --------.-'----- -- -
------._------

.. --- ---- ---'------!--
._.._- --------"-------- -
--._- -_. -- -------I--

- -- -- ---- - ---
..__.

~- --- -- - ---
'-- --- -- - ---- -

~----

~--_ _- _.__.~_ ,~- --

~ ...~-_ ..-._.. --------------- . - . ~ .-.--- --

----------- ._...._-_ ..- ._~--- - ....._--'----
Nolc~:

_1I • ~ ...... 0 _

-'.-- -~ -_...- ---_.--.. ~.....

I_J_. ~.....:.. •••••

.!.!---.-.. ----- --~- -------_.-_..- ..

II
---- ----·1-----·_·· ---.....--__...._ . _

,.
-- --- ---·1----·_·· -~----.--. - ...~ ...... _

II ,-- ._-- -- -----~- -~_._- --_. --._..._- ---

Jl
-- --- --·I-~----_·------...--.. -- ._...... _

11 •-- ----........_- -- --_._-_._ ..- ----.-.._--- ._-- '_.- -...--- --

t4 ,-- -----_._---.._-..~_. ~---- -_..._~-- --

II

IJ--------1-------- --.--. ---_ . .... _

-"-_. -- ._- ----'-_.:_- ..._-_._.~-_. "-~_ .... -_ .._- --

Ii--- ~_.--1-----..,- .------- .---- ----.-- __

Neld 1):II:tSh.c.d

[g-::,~.l /I~lrrrrli"l: _.~-I 1{:lItl1(fI'~:IJII1I'UI'~III1Il: OSJl£~:-!Gt4i 0_.
,. IJnto IZ - '1.-"}8 I'wloe E?' IL___ f ' 'lIc~1 ~c( 2. s6~--'

J~;~i~~i~;i-2j-;;-~~7--'--~~~~:~_~-:·. I'illll .I:~~~~ ..._ ill 111/1111,

.~;III1l:~~!.'!~.c~t.i!~~._~~ t ~~.._.._.... l.c.k Ul<'rk PIlsl in Ill/III I

HUll iJ I B _~~~I~ .'_29'!..__. _
J.!JICJR~~ cO~~~~;I~I!~~__===~. .'~~~J~i).!~~._L__._._.._.. ·~·~_....:I:..:..:lc:::.;Rt:...:S:.:.ct~z_"s1J!..::__'
~1~!.~~!I."L~!.l~._~~~~._.2?_ .....__ />.1c(c,lI",x 1 '1I1@_~ ....:Y:..- _

I'IC~MIIC, lint ()·h).. f t\1ch'J .I·!:~~~~._... crill lnll@
J'lr~.~I1IC, Sinlic (I'~I"I) O. :;I",:k IJi:>g"ul1 I.rllk C!'r, 1; l'(lsl.~T crill 6 Inll@
-J:ilk·';--4.~$;:t-~i-oo···: 1iE.i.J -.... 0.~'!:"2,I.'''~~ _.__ ~!'.0"~~' /8 '1,lb ~A- l\Yh ;vA~

h'l~r"r ':.i"1-l;t.,. ~ IIt,t: .. ,i;;;"- \ .• ..,..'.II· ..l ~ .. IU•• I •• ".... '''Of... ' .....,.., "'1."11

1"..,1,,1 tit..... IIn._ hr ••It,·, Inill') I"HIlI 1..111'1

U••,Jn" mIll ()4f... '''11 tlr~lnn, ,., t'I"I~> "r

l,111 __....!.~'_l 1,1t"1 1"111 .~.::1._

",,,.1,.

__ __ 100' ~ .3?r ' 2(, 7 ..~_.__ . ~ __ ..__

.I_!_ J.£~ __._._ 5o£.,..~1...L~}_. j-,J__.~l~ I{f:),

t (13() ~CI .0 ~,_c..~~d!...... ~ 1(__ LJ.i
,Z-·--·jir. =~ io.i:-~£. ~.~3 ~--'!_ ...f..'.?:_ Jl(~_
C __ j,!e> ~rtl-:.~S ....~_~~ _LL?:_ .._~._,-4 Iflb.

.:.-5- .fff _~. 2£.-3...? ._. L~~.Z. _~?::_..__'. !_~__ L'Q_
~_ 1ft> , __:..._.. _ .!..~=~~ __.~ L_.L1!-=__ IV,
L- /f( __~, Yf. .:.~~ I I L '_!-~_H/~
_I~. /b~ _ :?.13 ' i} _ ,ca:-}_ _, fr _..!..!~_lve,
~ lh ~ ._, ~ 15: c:>_. -l-~l..dl'_ ---!.L~ llC
~__lJ2_ .10 . .3/k 2.£t ~~_ 1.fL._,,_..,_t?._1~
!!_~ 17) ~ . . __.._.~__ . ..._ . .__

')

)

)

."
',' ~



Run # 1"1

q-

Fjeld Data Sheet

!cuenUPlanULocatiOn: Os' fJ vP $'7 (''t<' 1- ~ I
Probe .3 - . C Heat sgt <.. S C> of

Pilot Pretest in

Leak Check Post in i .

Nozzle ,511
Sample Box Heat Sct Cp 'F
Meter Box dH Y

Meter Pretest C cfin .$ inHg
Leak Check Post cfm inHg

Operatorc176 Support

Temperature, Am (Ta) ?C-
Pressure, Bar (Pb) 1e 'I '/
Pressure, Static (Pslat) 0
Filters

Stack Diagram

Cyclonic Flow 7 Moisture Tdb Twb
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Field Data Sheet

Moisture

Heat Set
Pltot in

Leak Check Post in

Nozzle CJjr

Sample Box Heat Set OF
Meter Box dH Y

Meter Pretest

Lc:akCheck PostStack DiagrlUl1

Cyclonic Flow?Filters

Pressure. Bar (Pb)

Pressure. Static (pstal)

Run# 17
Operator C 1?f1Support

Temperature. Am (Ta)

Concurrent Testing

Test Melhod
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Field Data Sheet
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Leak Check Post
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Pressure, Bar (Pb) 3e, .,..., Meter Pretesl ,Ol.s clin /$ inHg
Pressure, Slatic (pstal) 0 Slack Diagram Leak Check Post cfin inHg
Fillers '1K/"\ - 2-0tJ 1'? ~-1'1, Cyclonic Flow 1 Moisture 30 Tdb Twb
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Field Data Sheet

inHg
inHg

Heal Set
y
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Probe C

No;zzJe • "'! r t

Meter Box 7 dH

ClienUPlanULocation b .sV

Meter Pretest elin

Leak Check Post • D 0 7 cfm

Pltot Pretest in

Leak Cheek Post 3~ 7 S in

Sample Box I

Stack Diagramo

• orlzon Engineering

Pressure, Static (pstat)

Pressure, Bar (Pb)

Concurrent Testing 2. ')-~
Tt3t Method 7

Temperature, Am (Ia)
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Field Data Sheet
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Pressure, Static (pstat) 0

Concurrent Testing 1- <;fr
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Blank Correction

Willamette Industries - OSU 14-Dec-98
Kiln Test No.2 Cycle No. I Douglas Fir drb
Corvalis, OR part_gas
EPA 1-4, ODEQ 5 mew

BLANKS
Acetone 126 ml 0.0016 gm 1.27 mg/100ml

H20, Residue 358 ml -0.0003 gm -0.08 mg/100m1
H20,DCM 358 ml -0.0001 gm -0.03 mg/100ml
Filter-Front m98-196 ID -0.0001 gm
Filter-Back s98-5x ID 0.0001 gm

RUNS West East Total
ACETONE-Front Volume ml 112 148

Weight mg 3.4 9.8
Blank mg/100ml 1.00 1.00
Correction mg -1.12 -1.48
Net mg 2.28 8.32 10.60

ACETONE-Back Volume ml 186 322
Weight mg 19.6 22.7
Blank mg/100m1 1.00 1.00
Correction mg -1.86 -3.22
Net mg 17.74 19.48 37.22

IMP WATER-Residue Volume ml 200 200
Weight mg 6.40 5.70
Blank mg/100ml 0.00 0.00
Correction mg 0.00 0.00
Net mg 6.40 5.70 12.10

IMP WATER-Extract (DCM) Volume ml 200 200
Weight mg 14.50 10.60
Blank mg/IOOml 0.00 0.00
Correction mg 0.00 0.00
Net mg 14.50 10.60 25.10

FILTER-Front ID m98-283 m98-250
Weight mg 15.70 1.90 17.60

FILTER-Back ID s98-51 898-52
Weight mg 5.20 0.50 5.70

FRONT HALF TOTAL mg 17.98 10.22 28.20
BACK HALF TOTAL mg 43.84 36.28 80.12

TOTAL ron mg 61.82 46.50 108.32
PERCENT BACK HALF % 70.9% 78.0% 74.0%

Filter m98-250 was shredded on edge

PART GAS.WB1 Horizon Engineering 01118/99 15:19
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Blank Correction

Willamette Industries - OSU 16-Dec-98
Kiln Test No.2 Cycle No.2 Douglas Fir drb
Corvalis, OR part_gas
EPA 1-4, ODEQ 5 mew

BLANKS
Acetone 126 ml 0.0016 gm 1.27 mg/100ml

H20, Residue 358 ml -0.0003 gm -0.08 mg/100mI
H20,DCM 358 ml -0.0001 gm -0.03 mg/100mI
Filter-Front m98-196 ID -0.0001 gm
Filter-Back s98-5x ID 0.0001 gm

RUNS West East Total
ACETONE-Front Volume ml 95 74

Weight mg 2.7 3.6
Blank mg/100ml 1.00 1.00
Correction mg -0.95 -0.74
Net mg 1.75 2.86 4.61

,
ACETONE-Back Volume ml 222 214

Weight mg 20.8 20.5
Blank mg/100ml 1.00 1.00
Correction mg -2.22 -2.14
Net mg 18.58 18.36 36.94

IMP WATER-Residue Volume ml 200 200
Weight mg 12.30 11.00
Blank mg/100ml 0.00 0.00
Correction mg 0.00 0.00
Net mg 12.30 11.00 23.30

IMP WATER-Extract (DCM) Volume ml 200 200
Weight mg 13.20 8.50
Blank mg/100ml 0.00 0.00
Correction mg 0.00 0.00
Net mg 13.20 8.50 21.70

FILTER-Front ID m98-206 m98-200
Weight mg 33.70 5.10 38.80

FILTER-Back ID s98-15 s98-14
Weight mg -0.40 0.50 0.10

FRONT HALF TOTAL mg 35.45 7.96 43.41

BACK HALF TOTAL mg 43.68 38.36 82.04

TOTAL mn mg 79.13 46.32 125.45

PERCENT BACK HALF % 55.2% 82.8% 65.4%

PART TWO.WBI Horizon Engineering 01118/99 15:33
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ANTECH
Analysis/Technology

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

January 15, 1999
Job # 9835500-48

Identification:
Date received:

OSUlWillamette Industries
12/22/98

Sample # 35506-09 35510-13 35513-14 35515-16 35517-19 35520-21
Identification: OSUwesl OSUwest OSUwest OSUwesl OSUwesl OSUwest

cycle I cycle I cycle I cycle I cycle 2 cycle 2
R 1,3,5,7 R 9,11,13 R 15,17 R19,21 R3,5,7 R9,1I

Impinger water:
volume (mls) 989 965 760 808 980 800
residue (gl 0.0017 0.0024 0.0015 0.0008 0.0043 0.0033

DCM:
volume (mls) 150 150 150 150 150 150
residue (gl 0.0040 0.0038 0.0014 0.0053 0.0036 0.0035

Sample # 35522-24 35525-26 35527-29 35530-32 35533-35 35536
Identification: OSUwest OSUwest OSU east OSUeast OSU east OSUeast

cycle 2 cycle 2 cycle I cycle I cycle I cyclel2
R 13,15,17 R 19,21 R 2,4,6 R 8,10,12 R 14,16,18 R20

Impinger waler:
volume (mls) 985 1050 758 825 905 562
residue (gl 0.0024 0.0023 0.0022 0.0016 0.0016 0.0003

DCM:
volume (mIs) 150 150 150 150 150 150
residue (g) 0.0042 0.0019 0.0042 0.0017 0.0013 0.0034
_R_______________________________________________________________________________________________________.._._________________________________________

35547 35548
OSU OSU
cycle I cycle 2
blank blank

358 340
-0.0003 0.0001

150 150
-0.0001 -0.0003

150
0.0029

150
0.0027

Sample # 35537-39 35540-42 35543-45 35546-16
Identification: OSU east OSU east OSUeast OSUeastt

cycle 2 cycle 2 cycle 2 cycle 2
R2,4,6 R 8,10,12 R 14,16,18 R20

Impinger water:
volume (mls) 764 853 604 559
residue (g) 0.0012 0.0011 0.0007 0.0008

DCM:
volume (mls) 150 150
residue (g) 0.0020 0.0009
Respectfully submitted:
ANTECH

~b-----------------------------
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

January 15, 1999
Job # 9835500-48

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

Identification: OSUlWillamette Industries
Date received: 12/22/98



ANTECH
Analysis/Technology

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

January 15, 1999
Job # 9835500-48

8ample #
Identification:

Front acetone:
volume (mIs)
residue (g)

Identification: 08UIWillamette Industries
Date received: 12/22/98

35503 35504 35505
Kiln West Ki!nWest Kiln West
Cycle I Cycle 2 Blank
Run 1 Run 2 Run 3

112 95 ]]5
0.0034 0.0027 0.0017

Back acetone:
volume (mIs)
residue (g)

Filters:
number
residue (g):

Filters:
number
residue (g)

186
0.0196

98M-283
0.0157

988-51
0.0052

222
0.0208

98M-2206
0.0337

988-15
-0.0004

98M-196
-0.0001

988-57
0.0001

Respectfully submitted:
ANTECH

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

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



74J. !C).u....Q

Ibil;, 7:.{?<e ffS.31p3S- JC)-en
J06,7t10 '88'. 'JX.o4.Q { ;l-.::l. 8"

/010.] i'ii'B' ¥'8'.31,.3y

IOlP.l~5d.. g8'. 34J;?~

. oa3w ,00 rep

grossl (q) II a'. 8'&29
qross2 (g) q '6,2';)31

average II '7.7:>30
gross(g)*
tare(g) 1/1,713,;),

residue(g) /0091

:I col ~ CI!~ .700/Jilt:, Q' (O 'A
I :L - ;; 7 7 ;;>0/,; I .. cr.q '"'

SAMPLE DATA: EPA RESIDUES I~- ..0.8" 7/°/<.?<;t~ 'i?1t~
analyst: k-t? reviewer: _~:--:-~_~---.,.,..---:--~_
Job I .3.s-S- Identification; OSU7/;t't</fuandMc l})t.d;;4ua -j# /071

FRONT ACETONE: date gross 1: date gross 2: _
Sample # 35500 21550 I 3$12;;;L. If)
sample ID (JSf.1., E:: Q ~ U. E. Q SLt.....- ~'l. ,f/Y rI. ¥* I eN!' It .;L ..&dc!.t.L , --. '6
cont. # r; ~ ()~q .
vol mark l7 I.,..r v- ?J
(check if OK) t"d/
volume (ml) I tf'l,J, .

--------------------------------------------------------------------------
BACK ACETONE: . date gross 1:
Sample # 3Q'sDQ 355D/ .
sample ID 05u,E 0.:5(( E:;

C?fJJ. I arYl, J
cont. #
vol mark L.-""' 1,./"'"

(check if OK) .
02ljJ'volume(ml) .3~d-lo

grossl(g) 10]. 3 B'30 /07. 7I?'j
gross2(g) fOI.7:>835 107. Jlct;:L

}O7.3¥'33
10. 7. .., /Cf'""h J:>·.;J9

average (d 7.7/Qt./.
gross(q)* ,

tare(g) /01. 3fpO~ 107- uq~'t

residue(g) ,o:J;}7 . OdD!)

~ date gross 2: ___

IMPINGER WATER:
Sample #
sample ID _

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

date gross 1: ~_ date gross 2: __

grossl(g)
gross2(g)

average
gross(g) *
tare(g)

residue (g) __

\---

~. I ,".~" - ~. .



..'

" ·'F'..

--....;.-,~...;"~i--~'-~;""------
.~_...\-';.;,..

SAMPLE DATA: EPA RESIDUES

analyst: . ~ . reviewer: >',j~~~, .' '.

Job # 365" Identification: 0..:;ti'H;ltaa=:rh2ii~~;\;;Z;Uo
. . I ..~~.

:)'<~y:

oeM: date gross 1: date gross 2:' ,'-li'"),Jl,.,,.
Sample # . __
sample ID

cont. #
volume(ml) _

I

\

I

\

\

grossl.(g)
gross2(g)

: ".~.:'

i~~~~F~ --'~~.,..·~-:-·:,__

,
, '

I

.•._---_. -- -------

" ~,

"" I' -,
fV. '~I,'-'



SAMPLE DATA: A RESIDUES
analyst:~~~ reviewer:
Job # Identificatian: 0 -::5-1.L-};-;%--:-r~~------."....-...,~~~-..., ;# 107C/

I J

date gross 1: _
35.5D'i '3 '5Bb"'2

06'-k {Q' D:S lAJ

~s?-- ~
A.---" ,.,-/

. 95't{J. ll?~'··

10;).3718' IOC, ~ 70;;J..
/O;,37§;? 10 t. u70~

/0':;.37<t9 IOf,&70~

IO;;.3"N:t. Wi. (,fJfl7

I OOf)7 ,00(7

FRONT ACETONE:
sample # 3556~

sample ID 0 ~U- lJ

~J
cent. #
vol mark ..--
(check if OK)
valume(ml) /l0l-..J,

gross1 (g) 10;)• .3 'IF¢
gross2(g) Ib2..2'f2>'3

average 10;).3 t?3
grass{q)*
tare{g) /O~,J"N~

residue(g) .003'1
--------------------------------------------------------------------------

grassl(g) 125. 5:1.'11 J01,2527
gross2(g) 1?-5.5J'-l?> IOcr.;;.;:;]

BACK ACETONE: .
Sample t 355V3
sample ID O.5(L l.J

cant. # ¥£C I
val mark V'
(check if Ol{)
valume(ml) f'tJ'f.pJ·

date gross 1: date grass 2:
'3;::~' -35~- ---­

~.
~ ;).. I d-;J3;9r

~-fi1 .
li&>,9070 1;J-:l1
II ~.qo1.;t I;) -;L8'

average' Id$ 62'i 5"
qrass(q)*
tare(g) 1~5. 5'019

residue(g) I Orq(p

IDC'(. ;) ?J7

lO?.J319

, 0 ;)08

11&.907 ~

/I~. 'HY70

1000 \

--------------------------------------------------------------------------~
IMPINGER WATER:
Sample I
sample 10 _

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

,
date grass 1: date grass 2: __

grass1(g)
gross2(g)

average
gross(g)*
tare(q)

,residue(g) __

.. I"" ,~.t". . 1< '. ,



Humidity day 1 ___

Humidity day 2 _

SAMPLE DATA: EPA RESIDUES

ahalyst : ~ revi ewer : :;:;-;-;---c~.,-,;:---::;,,----;..,.....,....,....
Job II .:355 Identification:{)du/9i1fJawu24' ;z;;t.;h4fA~ #/(,)7'1

oeM: date gross 1: date gross 2: __
Sample /I
sample ID __

cont. /I
volume(ml) __

gross1(g)
gross2(g)

average
gross(g)*
tare(g)

residue (g) _
---------------------------------------------------------------------------
FILTERS: date gross 1: date gross 2:
Sample /I 3550"6 "3!5,5D 3 .3560"1 3 5h""D'i 3;prO$ 3515O'S"
sample ID OStL I.J 05LLW D'Su.. fA) Q5tuk) Dolu 05LL.

cftt:dff3 ~". I tJttt OJ
fmt-I~

R.PNtIk ~.

Filter /I CIS-51 q '61>1-''1'' q86-67"I-Jb/'

grossl(g) .1m7 • )Q,?'1 /:)-;)7 • '-I '{5 7 • ;) '/ "t '8' • '1/'-/9 • ;20;).7 !;J-;J 3gross2 (g) .. '-/;JR''j . 209 0 1.·Jr •'-I 'fSIe • :;l1 9 'if .415.2 • ;JD:J7 1;;'<J7

average . 'I ~ '6'''6 .ODqo • </'15"7 • ;;l'/9S' • 'US! • ;u);;ll
gross(g)*

.L/lbL • ;:)oa(p"tare(g) . ;)() 3 ?? . '-/ )aD .a5D;L • '-.J / oct

residue(g) .0/57 • 006;). .0337 -,000</ -,oooL .OOO(
---------------------------------------------------------------------------
Temperature day 1 _

Temperature day 2 _

NBS thermometer /I __

Balance service date: __

Balance calibration data (certified weights):

"'. ",



cent. #
vel mark
(check if OK)
velume(ml) _

gross1(g)
gross2(g)

1-'-'}' 'l "' '"I('t.,)" 'nh
1- ~ -"t '" -13··/(P I L(" ""
H5".~ lP1!/S'f' 'jt"1o/'
1- 0-qq 7Jo/....yD 8"1'1",

SAMPLE DATA: EPA RESIDUES . I ~ 7 -'i'1 7;). 0/, ,D 8'~
analyst: ~ reviewer: I~
Job I ,3511: Identification: O"::".s-:-u-/T5f~J7~·a-trru1M.---::=--A-tr-"'dr---:#107 ~

FRONT ACETONE: date gross 1: date gross 2: _
Sample # J)
sample 10 'CD.f(;;'

V1A~
\/

average
gross(g) *
tare(g)

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

cent. I
vol mark
(check if OK)
volume(ml) __

gress1(g)
gross2(g)

average
gross(g) *
tare(g)

residue(g) __

date gross 1: date gross 2: _

IMPINGER WATER: date gross 1: date gross 2:
Sample I 3550& - oq 3J 0$10-' A 3:>513- /4 '.is SIS-It:>
sample In 05/t. W QSth LU O:=, U. LV 05CL LV

<!.I) RV..:P el) ~qA/3 ~ I @./t',17 c..1 I? {"Y, J I
J

cont. I
vol mark
(check if OK)

~O '(..P,volunie(ml) 9'll''l.-i q GSJ, 7ieO ..Y

grossl(g) /,37. /78/ /33. <i581 /36. 77'1::2 /3/.90'1-' 1-'-1
gross2(g) 137. /7/Qj. (2) 3. '1571 /31;),7771 /3/."10 '61 1-5

'i7 • 17 e'
133••5',3 135.778'0 /31.''10 "I I-e"

1 1.17~ /3$, l..J:Si3' /3 5 • 1 7 7 1 1-1
13/ ,'1 () eroaverage 137 17i:?, I:,?p .'1581 12>';. 7174

gross(g)*
/31. ('Hc" 1.33,4557 /3/.QOp-tare(g) 135. 7Zte ':l

residue (g) .00 IJ .0 Od- ~ , 0(') 1;2 I 000 c;{

'~.''''.. ,



SAMPLE DATA: EPA RESIDUES

analyst: d reviewer:-,-_.,--,;.-. --,,_-,-__
Job II :'55 Identification: D5u.;!ii,UhrW/lU /bd.,) 711071

oeM: date gross 1: date gross 2:
Sample # 3S~t.-D1 35'5!lJ-(J 35513+( 3s~-15-11p
sample ID

cont. #
(;5ZJ)volume(ml) (I5/}) {lb-z72 ( 1'5b)

grossl(g) to 7. '-I Dl.33 11;),0/1 'i g{p ,7049 ?J8'. 1095/0 H
gross2(g) /01.'12% 11:1. 01,,1;1, 8'~'lD57 ~ lY. 1/'1t.q J"'f

107, q ;;"17 . ((",.O/~~ ';(p. os!> tI'i? (" "I1P.9 ,-~

average IM,'!0-'!7 II;), r) 1.;J~ ::liP·709tJ ?&",(p%'J
gross(g)*
tare(g) 10]. '-/;)0 7 II:J, D(}! 'I ?ito.1cJ4:J.. 'l'J'. ("7 /l.t>

residue(g) .00'10 . d C).33" I OD I"t ,005)
---------------------------------------------------------------------------
FILTERS:
Sample #
sample ID

Filter #

date gross 1: __ date gross 2:_· __

grossl(g)
gross2(g) , _

average
gross(g)*
tare(g)

residue (g) _

Temperature day 1 _

Temperature day 2 _

NBS thermometer #

Humidi ty day 1 _

Humidity day 2 _

Balance service date: _

Balance calibration data (certified weights):



SAMPLE DATA: EPA RESIDUES

ahal ys t : tV-2 revi ewer : ~---,'rr:7-'-r7--""""'-"'-~-""'-
Job # 355 Identification: 05 u-,7'::Jf..Lu hrati7J. 't./hLt 1t'107'7

DeM: date gross 1: date gross 2: _
Sample # 35517-1,,/ 3s'5;J(). O{ 2>b:5~J -;)'/ :'55.;>:5'-,;)("
sample ID _

cant. #
( /')--0)volume(ml) ( l'5iJ) ( /'50) ( (621),

gross1(g) 10,/.8/00 ~7.5/;;n /0;;1. '<?'i S- 'ill,. ISSIt' I~I

gross2(g) JOCI·'lIOY ?l.SI ;J"t /O"J. ')'8'50 ~iJ. t. 5c.0 {-'f
B't.-. "5 .bY I-S"

average I () "f·fJDJ-- 91.S7~fr /0 d.;;)8' 'J9 8'/p . (sft:fJ
gross(g)*
tare(g) 109, 8'O(p(Q ?Z. 5()q.3 {Of}. ;J 90 7 '8(". &S",-O

residue(g) ,OO3Lp .0035' ' 00'-1;1. , DOl cr
---_._-------~---------------------------------------------------~----------
FILTERS:
Sample #
sample ID

Filter #

date gross 1: date gross 2: _

gross1(g)
gross2(g) . _

average
gross(g)*
tare(g)

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

Temperature day 2 _

NBS thermometer #

Humidity day 1 _

Humidity day 2 _

Balance service date: _

Balance calibration data (certified weights):

"/ "



SAMPLE DATA: ~A RESIDUES. .
analyst: ~L rev~ewer: .
Job I .3S,=, Identification: {)r::5~U.-:-i/Jf~"--/g'":"'"'j:-"n-m-;-tif-:--l-J:Q,-n-...,.....,-#-1-07';

FRONT ACETONE: date gross 1: date gross 2: __
Sample #
sample ID __

cent. #
vel mark
(check if OK)
volume(ml) __

grossl(g)
qrosS2(g)

average
gross(g) *
tare(q)

residue (g) __

--------------------------------------------------------------------------
BACK ACETONE:
Sample I
sampi~ ID __

cant. I
vol mark
(check if OK)
volume(ml) __

grossl(g)
grosS2(q)

date gross 1: date gross 2: __

average
gross(g)*
tare(q)

residue (q) __
--------------------------------------------------------------------------.

1()50~

L'3:J.b8'3le 1-r
t.3;>.5'j3v l-~
~b:l. sgc-.t? I-I:>
'hA~sio>?

13;1. 58.05

.OOJ3

133.3,;/00

,OO;)<-J

800..Q.

I OO.2~....

IMPINGER WATER:
Sample # 355)]- 1:'
sample IO O-Su W

ca g~?;7
cent. Ii
vol mark
(check if OK) .
volume(ml) 9 '2(O~

residue(g) ,OCJl.{j

grossl (g) I;;' 7. '-/.3 71 / :Y-{ . ]fe ~ 3 1;23. b.A3:L
gross2(g) 1~7.</31,{r J3,-{·711.5J... 133 t 3J;)?

.• IYI.7(p5{pH,

average 1'J7,Y3{p~ [,2'1.7&.5'1 )33,3.;130
gross(q)*
tare(g) /;)7· 'I,3:J~



SAMPLE DATA~~A RESIDUES· .
analyst: ~~ reviewer:
Job # 3.S5 Identification: Q<-:sS"'I.L-,--,..,~'t::"";l"'U'--L!-tn'-~-:m~,-I1I;%"'-"7",-lf~1(;7'7
FRONT ACETONE: date gross 1: date gross 2: _
Sample 1/
sample ID _

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: __

average
gross(g) *
tare(g)

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

cont. II
vol mark
(check if OK)
volume(ml) 75 ffcR,

IMPINGER WATER:
Sample # 355017-d'1
sample 1D D5u E.

C-/ r<:J\'1 1/r>,

gross1(g) 1;?5.0(t/lg
gross2 (g) (0I'5; Q@"

1;1$. DiT/.3 tv
/;;J.'S.()[l" 1-7

average 1~a:.11l10-
gross(g)*
tare(g) 1f)'i,0790

residue(g) .00;)"-.

date gross 1: date gross 2: __
3S-5XJ-:,,;'I 35033-35 .5553(p
03 it IS. CJ:5l.l e: 0.5<.<- E
C{ re ([,/0/;:>. C!-{ R (~I/'I)(( C-I /,?OO

lt~"!, <j'Q5J., 5L!>J'-£,

IO./iQ?.;l., I'-J/.II,!'! /~t.,"'I'iMf 1-«
I. 3. {iPfl3 I 'i I, W! ;l. /iMd'f'il &S- {-s

t t.3./h'if.?J l'I,I.//'-/.3 /()(,. <t'/({pZ

1&3. M7 /'iI, lin 12tp .9'7(,~

.00 IV> • OO)<J> ,,0003



date gross 1: date gross 2: _

SAMPLE DATA: EPA RESIDUES

analyst: ~ reviewer: .
Job # 2> 55 Identification: {J.5"""LL-:-%"'~-6:"":;:""'f/;-:-o-IYJ(-,-:::zz::::;-,<-UW--.--r,-il""""';O-:-"7'Q

. I ~ I

DeM: date gross 1: date gross 2: _
Sample # 35:>;)1'-29 35530,3';;> 35533-35 .3853",
sample ID _

cont. #
volume(ml) rho) (('5l) ) ( 1":7 0 ) (J5V )

gross1(g) /QJ.93[sr lIZ- .39Df. 1/1· /'(,38 1t7.. j)~M 1-/
gross2(g) 1&7.9.395 /17 ..)''107 II? (,(,,3 8' In J"I1e7 H

10 7. 'f3P1 (p 1,"-

average /07,q3o/p 117.3907 /I 8', 1,.1..38' //7. ;!"lu 8"
gross(g)*

/07. 935':1 /17. ;11.3'-/tare(g) 117, -38 'to /11, leleel)'

residue (g) . DO't~ ,0017 rOOl3 .003i
---------------------------------------------------------------------------
FILTERS:
Sample #
sample ID _

Filter #

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):

-,'.,.'.,



SAMPLE DATA: EPA RESIDUES· .
analyst: &.<-0 . reviewer: ~--b~=-.,........----.,,..,.----,.--
Job # sa~5 Identification: DS'-)Cidb<mctttu\h;!.£ jf-/O'7j
FRONT ACETONE: date gross 1: date gross 2: __
Sample I
sample ID ___

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

gross1(g)
gross2(g)

average
gross(q)*
tare(g)

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

cont. #
vo~ mark.
(check if OK)
volume(ml) ___

gross1(g)
gross2(g)

date gross 1: date gross 2: __

average
qross(q) *
tare(q)

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

date gross 1:-=~ date gross 2: __
355qD .Lld 36'5 t.(3-'fS j 56 ~~

05u.. e O~u.. 6 054-6
c-~ ~tjl?j/~ c~ R[~/~,lt c;). e"o

IMPINGER WATER:
Sample # 35531-?4
sample ID OSLt.. C

~ c) R;J) '" /P
cont. #
vol mark
(check if OKlo
volume (ml) J '" 'f.~ f( 5""..3 t£, k. {J 4 k2
gross1(g) /;l.(P·5Q3iJ
gross2(g) lQllp.50..??,

I~q.~ 5"0 38
Jj.lI, '5039"average 18«,,50 gr

gross(g) *
tare (g) [J ~ I 50 [) it

residue (g) • OOI&..

170.08'8"
{70 t O?8:L

J70,O,?,?'{

170. Ort.3

, Q0 II

ILl.;! .9q~1

,0001

!()().7DQ3
}$).O. 'Cf't.3
f~D,u>qq7

·1~o.rAq5

(gO. {gq? 7

.~ QOO8"

j-lD
/-7

" ' '.'. ,~~ J



SAMPLE DATA: EPA RESIDUES

analyst: k;) reviewer: ~. '71:::7 .
Job II. 355 Identification:0..:5utZ%Ll1b;nu1hJ;;;;i'!¥M7i
oeM: date gross ~1: date gross 2:~ __
Sample # 35Si37<~ i 3SSCIQ-tf:l 35543 -(1':) .355"t(Y'
sample ID _

cant. #
volume (ml) CI SZY)

1/3.50/;;0

.00 09

grossl(g)
gross2(g)

average
gross(g)*
tare(g) .

residue(g) t{)O~O
____ a ~ _

FILTERS:
Sample #
sample ID

date gross 1: __ date gross 2: __

Filb~r #

grossl(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):

~" "



SAMPLE DATA:~PA RESIDUES' .
analyst: ~ reviewer :;c;-:--,f;.t..,..:'-;;;---::::;::--;l----cr-::n-:>=
Job # .355 Identification:c?5L)Z%;t?lt!.l:al{{17sJU{/ #((:;ZCj
FRONT ACETONE: date gross 1: date gross 2: _
Sample #
sample ID _

cont. #
vol mark
(cl.1eck if OK)
volume(ml) __

gross1 (g)
gross2(g)

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:~ __
355Lfl( 3551?>
QSLL BROdt

C d f2.b.,,1c:- ! i)-.3<YI y

IMPINGER WATER:
Sample # 355'17
sample ID Qju.,

C. { C:IMk.
cant. #
vol mark
(check if OK)
volume(ml) 351S

grossl (g) I" It, l.t niT
gross2(g) 1!t(,,(,~7&'

Il.u,I.:I'i?3H.

average [It(, ,(c??1
gross(g).
tare (g) II, ~, I.:'<''/i' 'I

residue(g)-,DOQ3

3'JoJ,

1i! 8'. p;l?'l
1':/1r, ~ ;l,;1I,

/ (}-8 ,;;J8d'f

I~~,J:;!!) 7

,000\

~t-I
117,~Jg I /-\/

/Il, :>37C1

//7. :J31lf

; CJDO I



SAMPLE DATA: EPA RESIDUES

analyst: M"> reviewer :",,-7!4-~-+'--""""'-:7J;;:771--u-""""""",
Job /I .355 Identification: O:5t-)"i)f.lh''VnI.,1:fj, ;;;; tlI67j

,
DeM: date gross 1: date gross 2: _
Sample # .3 5bLJ7 3!::J54iY
sample ID

cont. #
volume(ml) ( (,,00) ((,00 )

gross1(g) 1/(". '-17,)0 //q - 1131,(" j- 'I
gross2(g) 1I1.,<f7/? II'Pi.3~" I-or

average /110.'171'3 11"f·'?3 (,Ip
gross(g)*
tare(g) 11&>.'17;10 11 q. 8.:2(p9

residue(g).OOO I -,OeJ03
---_._----------------------------------------------------------------------
FILTERS:
sample #
sample ID

Filter #

gross1(g)
grOs[;2 (g,)

average
gross(g)*
tare(g)

date gross 1: _ date gross 2:~ _

resictue(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 Industries - OSU 14-Dec-98
Kiln Test No.2 Cycle No. I Douglas Fir drb
Corvalis, OR part~as

EPA 4 mew

I 2 3 4 5 6 7 8 9 10 11
Impinger No. I Initial g 850 678 852 690 849 653 848 684 822 676 858

Final g 882 876 1161 949 1130 905 1092 920 1111 923 1165
Impinger No.2 Initial g 752 691 736 678 739 663 748 683 761 690 743

Final g 773 697 763 697 764 683 761 705 773 702 767
Impinger No.3 Initial g 732 595 733 595 732 592 731 594 731 596 733

Final g 736 595 737 595 738 599 734 598 735 598 734
Silica Gel Impinger Initial g 550 524 571 537 520 507 513 530 519 540 528

Final g 568 537 588 548 534 523 523 540 525 550 543
Vlc!Net Moisture Gain ml 75.1 217.4 357.6 289.5 326.6 295.5 270.5 272.5 311.6 271.5 347.6

12 13 14 15 16 17 18 19 20 21
Impinger No. I Initial g 677 846 674 805 689 826 664 810 703 848

Final g 941 1078 907 1117 928 1153 973 1150 974 959
Impinger No.2 Initial g 684 746 686 748 706 760 691 748 650 752

Final g 714 813 706 797 714 833 770 881 748 799
Impinger No.3 Initial g 597 732 594 732 595 735 595 735 595 732

Final g 599 745 600 745 598 738 597 737 600 745
Silica Gel Impinger Initial g 517 536 507 516 522 533 531 528 515 532

Final g 529 547 516 532 531 547 539 539 524 540
Vic INet Moisture Gain ml 308.5 323.6 268.5 390.7 259.5 417.7 398.7 486.9 383.7 179.3
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Moisture Catch

Willamette Industries - OSU 16-Dec-98
Kiln Test No.2 Cycle No.2 Douglas Fir drb
Corvalis, OR partJas
EPA 4 mew

I 2 3 4 5 6 7 8 9 10 II
Impinger No. I Initial g 666 831 677 810 670 825 695 820 654 801 668

Final g 677 1016 885 1072 965 1110 1015 1123 1007 1028 959
Impinger No.2 Initial g 697 689 710 697 693 693 679 703 702 700 687

Final g 710 697 720 707 711 703 822 721 766 712 772
Impinger No.3 Initial g 569 755 569 757 573 757 576 757 571 755 571

Final g 569 757 573 757 576 759 579 761 579 758 578
Silica Gel Impinger Initial g 522 524 522 522 536 533 510 525 522 523 533

Final g 533 535 530 533 550 543 531 539 544 532 555
VIc INet Moisture Gain ml 35.1 206.4 230.4 283.5 330.6 307.5 487.9 339.6 447.8 251.4 405.7

12 13 14 15 16 17 18 19 20 21
Impinger No. 1 Initial g 810 667 836 662 821 691 810 655 811 648

Final g 1059 928 1016 967 1011 969 987 1047 1121 879
Impinger No.2 Initial g 689 694 666 687 672 695 679 696 667 672

Final g 697 705 672 732 679 755 691 927 766 679
Impinger No.3 Initial g 756 572 756 573 756 572 757 571 756 570

Final g 756 573 757 575 757 588 759 586 758 572
Silica Gel Impinger Initial g 538 536 546 524 503 519 522 532 535 500

Final g 546 550 555 543 510 540 530 551 543 506
VIc INet Moisture Gain ml 265.5 287.5 196.3 371.7 205.4 375.7 199.4 658.2 419.7 246.4

PART TWO.WBI Horizon Engineering 01/18/99 15:34



!!:rlJ2lD.ger Weight Gains in Grams

Date rz -J Co -Cj B
Observers c:::~, 12lJf, Tl?r

Cycle 1-

Specie "J:2:::) J::.- ........

#1lmpinger #2lmpinger #3lmpinger SI Gel wo Stem

HOrizon Englneenng (503) 255-5050

(E orW) Init. Final Init. Final Init. Final Init. Final

I fA) I;&~ b7! 6;97 7/0 5&9 5'6 ( 527- $55

2- ~ fJsl /016 lPBCf ~q7 15'5: 757 5z1 r5~

? l.J ~'7-' 1it 71o 72-P
~6<-J ~73 rZ.L ;'JO--

q C 91° {O --J 1- thq7 101 757 157 rz?. ~JJ

5' vJ 67° "t~ ) 64~ 1( I ~/3 ~l ClO 5"3'6 D51J
~ ~ ~~S- IIJD ''f 3 -'03 7>1 "1 SCi '5" JJ St.jg

'l W "S"~ /0/) (Di 4 822.· ~7<... '5'1'7 SlO 53/
8 E, ~ IIz3 103 1'Z..! 1~1 7~1 5Z~ ssq~J

q vJ (J)'¥ 100r 101- 76b 5"71 £""7~ f}7-Z- Sr'!
{o E- Sb/ ,oZ-g '/0 0 '7 1"L 75) 15Y SZ3 ~5L

I \ lAJ t6t ~f~ h?7 77l-. 571 578 5$ S-fJ
/2- & 9/0 to5<1 bi4 Coil\1 75~ -1" b SlY ., 5\.i L

\5 tJ 6~7 q 7~F3 60;'1 IDS ~72- -:;73 jSh jo-5"0

\1-\ ~ ~3" to/to (J:>~ 10 12- ?-)~ 751 S4b SS5
lS' (,...\/ ~6v 9(0 7 b~7 lj2- 573 .;:;~5 TZI.f ~l/j

Ilo £, f3 2.1 I t, II &12. {o1'1 i$(P 151 503 '5"1 b

1"7 CJ (oct I ~,~ &95 /5'£' ~12 tl f'li 519 5"/0
(B £- t1tO 911 7 LP1Cf 60,1 151 75C, >22 5'~o

I f"" hi h fJ \.D'--\1 6Cjb 0\ ~1 5'71 C;5b )'5L )"5"(

LO e 111 l\ ~\ 667 7c:'fo 7St 758 535 6~J

""L\ W bl.\~ y7'1 ~ll.-t 671 t:)iD ~·72 fro ~-oc..

. .

(

w~ ~C\~fl b~-,( (p ':: 9SM -"2 0 Ct'

£. -= St\V"'plL ~()j. 1 ~ 99M -200



(

lmPinger Weight Gains in Grams

Date 17/ /'f - (2 ;,b
f )

Observers crt. p~~ \}]/I>
i

Cycle I
Specie J), "5 ~; "

Run# Stack #1 Impinger #2 Impinger #3 Impinger 51 Gel wo Stem
(E or W) Init Final Init Final Init Final Init Final

I i'; 'tJ 8'So ~gL 75"2.- 773 7]" 2- 7Y, f.fo 1:'8
'2... l. I IZ &7"$ 17 b b91 b~7 S''lS 5'q:r S2..Lj 537
'3 W ~5,- Il VI 73'(, 71y -S 7:rJ /37 S 71 588

V\ ~ b'1D 9lf9 6'1~ (pC,i Jtt> 595 >.51 $0,/8
5 fA) 8 L/9 //$0 13Cf 70« 131.- ,38 52. 0 .£3'1
(p E:- tts3 OjoS {;f.l3 6''?J £CJZ- 5'19 SD7 { 2.J
1 W 8t./-8 10'''11.- l~a (~\ 73/ 73'1 Sl3 ". Sl. )

f? E-- di'1 4Z0 663 7DS $ctLj <; q ;~ 5'.10 5\.jD
"-'" ;~~"

OJ vJ "iU- \ \ \ \ ;6/ 1/) 1"3, \ 7){ Sl~ szs-
,0 b. b 7b 1.:r2..) /' t.) ./:

c, C"]r "

J'1 'X S LjrV >';-0tJ ( __/ I~'- ~> '.~}

Ll vJ "'8 S 3 //(pS 7~) "7111 13J "'1'l'f C:;z.B ~'13
IL ~ 67 7 '141 "'Sc.f 11~ ~qJ 5qq 117 ~~Gj

/3 w B<f~ lo1f$ -, '/ ft; ~13 '732- i'f~ 53(p S~1

IY £- (n1tJ 907 \Q~lf 7at. 5q~ ,(..CP 60 1 5'16
() W tgo'> \ I 17 1'1R 7'11 1;Z-- 7'15 ~I(f 5T"L

i6 G 6~ CJ2-9 7d> '11'-1 s-q..s ~~~ 51....~ nt
17 vJ 3,,6 1\';3 71.,0 is? 715 T~9 5"~5 ?'·n
\ '1

~

~ ", ...\ qn r;;, "'I \ 770 ~1? 0)°17 S)l 5""3C(t:.
Iq W t,rID i\SO 1y,t '88/ 15"~ 1~1 5 'l.-1(7 ?,~q

to ."

70S ~1"f GSa 1~e S'i5 1000 S () S2'1~

'-I l;J BY~ 'is'? '1<;1.- 799 1~2.. 1'(-(' 6~~ Sift>
Honzon Engmeenng (503) 255-5050

q~ ':> - O'j \ :::: .sM~~~;'

Cf1:, 0'57" .: S..A '00f

~ t1 '6 "'" - Z- ~ li'

1- ::: q ~ 1"\;' 205 0



Traverse Point Location - Circular Stack

Willamette Industries ~ OSU 14-Dec-98
Kiln Test No.2 Cycle No.1 Douglas Fir drb
Corvalis, OR part_gas
EPA 1 mew
Outer Circumference Co in
Wall thickness t 10

INSIDE of FAR WALL F 10 14.25
to OUTSIDE ofNipple

INSIDE ofNEAR WALL N in 0.00
to OUTSIDE ofNipple

STACK WALL to N-t in
to OUTSIDE ofNipple Ds .............. N >1

F Co
DOWNstream Disturb A in 760.0
UPstream Disturb B in 308.0
Inner Diameter Os in 14.25
Area As sqin 159.5
DOWNstream Ratio AIDs 53.33
UPstream Ratio BIDs 21.61 Bow

Traverse (Particulate) 8
Recommended #PtslDiameter 4
Traverse (NON-Particulate) 8
Recommended #PtslDiameter 4
Actual Points per Diameter 12

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

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

1 2.13% 14.3 0.3 0.250 0.500 0.500 0 1 / 2
2 6.70% 14.3 1.0 1.000 1.000 1.000 1
3 11.81% 14.3 1.7 1.625 1.625 1.625 1 5 / 8
4 17.73% 14.3 2.5 2.500 2.500 2.500 2 1 / 2
5 25.00% 14.3 3.6 3.625 3.625 3.625 3 5 / 8
6 35.57% 14.3 5.1 5.125 5.125 5.125 5 1 / 8
7 64.43% 14.3 9.2 9.125 9.125 9.125 9 1 / 8

8 75.00% 14.3 10.7 10.750 10.750 10.750 10 3 / 4
9 82.27% 14.3 11.7 11.750 11.750 11.750 11 3 / 4
10 88.19% 14.3 12.6 12.625 12.625 12.625 12 5 / 8

11 93.30% 14.3 13.3 13.250 13.250 13.250 13 1 / 4
12 97.87% 14.3 13.9 14.000 13.750 13.750 13 3 / 4

PART GAS.WBI Horizon Engineering 01118/99 15:16
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TGOC (as Carbon) Emissions - Cycle No.1 Snmmary

Willarnette Ind. ~ OSU
Cycle No. I Douglas Fur - TGOC (as Carbon)
Dec 14-16, 1998

1.0304

1bm-Cppmv-C Ibm-Clbr
[C]
0.0168

149.722,6% 15.7%

Bws%
Kiln Analyzer

60.9

Qsd
dscfm

3,687
3,266
88.6%

Interval
min

Total Cycle Time
Total Actual Testing Time
Percent Actual Testing Time ofCycle Time

Run Slart End Time Qsd Bws% TOOC fA]

ID Min dscfin Kiln Analyzer pomv-C 1bm-Clbr 1bm-C

1 08:50 10:27 97 181.9 5.7% 3.1% 40.7 0.0139 0.0224

Calibration 31 0.0180 0.0093

2 10:58 11:23 25 50.1 17.7% 9.3% 365.1 0.0342 0.0143

Calibration 10 0.0440 0.0073

3 11:33 13:53 140 50.1 17.7% 6.0% 488.8 0.0458 0.1068

Calibration 15 0.0449 0.0112

4 14:08 15:07 59 81.8 20.5% 6.9% 280.0 0.0428 0.0421

Calibration 16 0.0402 0.0107

5 15:23 16:52 89 81.8 20.5% 14.8% 251.3 0.0384 0.0570

Calibration t3 0.0308 0.0067

6 17:05 19:54 169 73.6 12.2% 8.7% 195.2 0.0268 0.0756

Calibration 124 0.0254 0.0524

7 21:58 22:53 55 66.1 18.8% 13.9% 167.8 0.0207 0.0190

Calibration 14 0.0223 0.0052

8 23:07 02:03 176 61. 1 20.4% 14.7% 199.0 0.0227 0.0667

Calibration 7 0.0193 0.0022

9 02:10 04:55 165 46.0 23.0% 16.2% 180.9 0.0156 0.0428

Calibration 14 0.0146 0.0034

10 05:09 07:56 167 48.3 22.7% 15.9% 150.7 0.0136 0.0379

Calibration 14 0.0139 0.0032

II 08:10 10:54 164 57.3 22.8% 16.3% 132.8 0.0142 0.0389

Calibration 18 0.0135 0.0040

12 11:12 13:56 164 49.4 23.0% 16.6% 138.1 0.0128 0.0349

Calibration 12 0.0132 0.0026

13 14:08 16:46 158 57.4 23.5% 16.7% 126.8 0.0136 0.0359

Calibration 26 0.0130 0.0056

14 17:12 19:54 162 59.4 20.4% 14,5% 112.2 0.0125 0.0337

Calibration 11 0.0114 0.0021

15 20:05 22:55 170 56.3 22.0% 15.8% 98.5 0.0104 0.0294

Calibration 13 0.0097 0.0021

16 23:08 02:06 178 50.9 21.7% 15.5% 95.1 0.0090 0.0268

Calibration 5 0.0091 0.0008

17 02:11 05:05 174 70.4 22.6% 15.9% 69.9 0.0092 0.0267

Calibration 6 0.0085 0.0008

18 05:11 07:58 167 46.5 22.2% 15.7% 88.9 0.0077 0.0215

Calibration 36 0.0103 0.0062

19 08:34 11:22 168 76.4 24.5% 17.3% 89.9 0.0128 0.0360

Calibration 5 0.0128 0.0011

20 11:27 14:22 175 45.0 31.2% 21.9% 152.5 0.0128 0.0374

Calibration 5 0.0118 0.0010

21 14:27 17:40 193 53.3 32.6% 23.5% 108.4 0.0108 0.0348

Calibration 20 0.0113 0.0038

22 18:00 20:40 160 47.9 30.4% 22.5% 131.6 0.0118 0.0314

Calibration 6 0.0112 0.0011

23 20:46 22:17 91 53.6 29.0% 21.4% 100.9 0.0101 0.0154

I Time Weighted Average I

Production 2,560 bft
0.403 Ibm-CfMdbft (Corrected for calibration intervals)

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

[B] The gas sample probe was not moved during run no. 7. the untested time
appears in the calibration time interval prior to the gas sampling period.

[C] The time weighted average lbm-Clhr does not match the TGOC emissions average
because the missing data explained in [8] occured during a high emissions interval
and increases the average.

INTERVL2.WBl Horizon Engineering 02/11/99 13:20



TGOC (as Carbon) Emissions - Cycle No.2 Summary

Willamette Ind. - OSU
Cycle No.2 Douglas Fur - TGOC (as Carbon)
Dec 16-19, [998

Run Slart End Time Qsd Bws% TGOC [AJ
ID Min dscfm Kiln Analvzer nnmv-C Ibm-Clbr 1bm-C

I 22:22 01:00 158 247.3 4.2% 3.1% 97.2 0.0449 0.1184
Calibrations 5 0.0250 0.0021

2 01:05 03:44 159 45.3 18.3% [3.1% 61.9 0.0052 0.0139

Calibrations 6 0.0163 0.00[6

3 03:50 06:44 [74 53.9 [8.3% 13.0% 262.5 0.0265 0.0767
Calibrations 5 0.0242 0.0020

4 06:49 09:41 172 61.1 20.6% 15.0% 192.2 0.0220 0.0630
Calibrations 5 0.0223 0.0019

5 09:46 12:42 176 75.8 20.6% 15.2% 159.1 0.0225 0.0661
Calibrations 5 0.0209 0.0017

6 12:47 15:37 170 53.2 20.3% 15.0% 192.1 0.0191 0.0542

Calibrations [2 0.0228 0.0046

7 15:49 18:37 168 89.0 20.8% 15.4% 159.8 0.0266 0.0745
Calibrations 13 0.0220 0.0048

8 18:50 21:36 166 62.7 23.0% 16.9% 148.0 0.0174 0.0480

Calibrations [0 0.0177 0.0030

9 21:46 00:48 182 76.2 22.6% 16.4% 126.5 0.0180 0.0547

Calibrations 10 0.0145 0.0024

10 00:58 03:48 170 44.2 22.7% 16.5% 130.6 0.0108 0.0306

Calibrations 6 0.0146 0.0015

11 03:54 06:38 164 81.8 22.7% 16.6% 121.7 0.0186 0.0509

Calibrations 14 0.0143 0.0033

12 06:52 09:51 179 49.2 22.6% 16.6% 111.8 0.0103 0.0307

Calibrations 6 0.0113 0.0011

13 09:57 12:38 161 79.2 23.0% [6.8% 83.3 0.0123 0.0331

Calibrations 10 0.0106 0.0018

14 12:48 15:39 [7\ 54.6 22.9% 16.6% 88.4 0.0090 0.0257

Calibrations 15 0.0112 0.0028

15 15:54 18:39 165 92.8 17.9% 12.8% no 0.0134 0.0368

Calibrations 9 0.0098 0.0015

16 18:48 21:54 186 52.0 17.1% [2.3% 68.3 0.0066 0.0206

Calibrations 16 0.0095 0.0025

17 22:10 00:55 165 93.5 17.8% 12.9% 72.5 0.0127 0.0349

Calibrations 14 0.0096 0.0022

18 01:09 04:05 176 50.4 17.0% 12.0% 71.8 0.0068 0.0198

Calibrations 5 0.0104 0.0009

19 04:10 07:04 174 68.2 [7.1% 12.1% 109.7 0.0140 0.0406

Calibrations 6 0.0120 0.0012

20 07:10 09:56 166 45.6 17.3% 12.2% 1l5.7 0.0099 0.0273

Calibrations 12 0.0105 0.0021

21 10:08 1l:21 73 57.3 30.6% 21.2% 1l2.8 0.0121 0.0147

Interval
min

Qsd
dscfm

Time Weighted Average
Bws%

Kiln Analyzer ppmv-C Ibm-CIbr 1bm-C

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

3,659
3,475
95.0%

72.7 19.6% 14.2% 122.6
0.016[ 0.9801

Production

NOTES

INTERVL2.WB1

2,304 btl
0.425 Ibm-C/Mdbft (Corrected for calibration intervals)

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

Horizon Engineering 02/11/9913:19



TGOC Data Emissions 1 of 2

Willamene Industries - OSU 14-Dec-98
Test 2 Cycle 1- Douglas Fir

TGOC-EPA25A
Number ofCompleted Runs I 2 3 4 5 6 7 8 9 10 11 12 Average

west east west east west east west east west east west east Time Weight
Date Tested 14-Dec 14-Dec 14-Dec 14-Dec 14-Dec 14-Dec 14-Dec 14-Dec 15-Dec 15-Dec 15-Dec 15-Dec
Syslem Calibration Time - Initial Tci 08:40 10:42 11:30 14:00 15:20 16:58 20:00 23:00 02:06 05:02 08:03 11:03
Test Time-Starting Tts 08:50 10:58 11:33 14:08 15:23 17:05 21:58 23:07 02:10 05:09 08:10 11:12
Test Time-Ending Tie 10:27 11:23 13:53 15:07 16:52 19:54 22:53 02:03 04:55 07:56 10:54 13:56
System Calilxation Time - Final Tef 10:42 11:28 14:00 15:13 16:58 20:00 23:00 02:06 05:02 08:03 11:03 14:02
TestMid-point Time Tx 09:38 11:10 12:43 14:37 16:07 18:29 22:25 00:35 03:32 06:32 09:32 12:34
TIDlC min 97 25 140 59 89 169 55 176 165 167 164 164
Volumetric Flowra1e, Dry Standard <!scUm!n Qsd 181.9 50.1 50.1 81.8 81.8 73.6 66.1 61.1 46.0 48.3 57.3 49.4 60.9
Moisture, Mole Fraction dry Gas mfg 94% 82% 82% 80% 80% 88% 81% 80% 77% 77% 77% 77% 77.4%
Moisture (Kiln) bws 5.7% 17.7% 17.7% 20.5% 20.5% 12.2% 18.8% 20.4% 23.0% 22.7% 22.8% 23.0% 22.6%
Moisture (Analyzer) bws 3.1% 9.3% 6.0% 6.9"10 14.8% 8.7% 13.9% 14.7% 16.2% 15.9"10 16.3% 16.6% 15.7%
Dilution bws(analyzer}'bws(kiln 53.2% 52.7% 33.9"10 33.5% 72.1% 71.6% 73.6% 72.1% 70.1% 70.0% 71.5% 72.2% 68.4%
Total Gaseous Organic Concentration (TGOC) Span 100 100 100 100 100 100 100 100 100 100 100 100
Span Gas-Instrument Response Factor JUM Factor C3H8 1.00 1.00 1.00 1.00 \.00 1.00 1.00 \.00 1.00 1.00 1.00 1.00
Span Gas- Carbon Count Equivalent K 3
Cylinder Value - High Range calibration gas ppmv 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0
Cylinder Value - Low Range (Zero) calibration gas ppmv Coa 0.0 0.0 0.0 0.0 0.0 0.0 O.U lUI 0.0 0.0 0.0 O.U
lndicatcd average- Wet ppmv-C3H8 Ciw 7.34 59.21 52.60 30.29 51.73 42.68 35.58 41.06 35.91 30.41 27.06 28.18 27.7
Span Gas Concentration- Equivalent ppmv Se 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.U
Zero Gas Concentration- Equivalent ppmv Zc 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
System Calibration Response - High Range gas - Initia ppmv Ss 44.8 45.2 29.5 28.8 61.4 60.2 60.4 62.3 59.5 59.3 60.0 61.3
System Calibration Response - Low Range gas • Initial ppmv Zs 0.2 0.5 0.3 1.1 0.0 0.5 -0.2 0.2 0.3 0.6 1.1 0.0
System Calibration Response ~ Low Range gas - Final ppmv Ze 0.5 1.4 l.l 1.3 0.5 -0.2 0.2 0.3 0.6 l.l 0.0 \.0
System CalibIalion Response· High Range gas - Final ppmv Se 45.2 45.4 28.8 29.8 60.2 60.4 62.3 59.5 59.3 60.0 61.3 60.9
Actual average· Wet (Corrected for Drift & Response ppmv-C3H8 13.2 110.4 153.2 86.9 7\.4 59.4 48.2 56.6 50.5 42.2 37.1 38.4 42.7
Actual average - 01)' (Corrected for Drift & Response ppmv-C3H8 13.6 121.7 162.9 93.3 83.8 65.1 55.9 66.3 60.3 50.2 44.3 46.0 49.9
Actual average - Dry ppmv-e Cgas 40.7 365.1 488.8 280.0 251.3 195.2 167.8 199.0 180.9 150.7 132.8 138.1 149.7
Mass Emissions Ibm/he 0.0139 0.0342 0.0458 0.0428 0.0384 0.0268 0.0207 0.0227 0.0156 0.0136 0.0142 0.0128 0.0163
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TGOC Data Emissions 2 of2

Willamene Industries - OSU 14-Dec-98
Test 2 Cycle 1- Douglas Fir

TGOC-EPA 25A
Number of Completed Runs 12 13 14 15 16 17 18 19 20 21 22 23 Average

east west east west east west east west east west east \V~st Time Weight
Date Tested 15-Dee 15-Dec I5-Dec 15-Dee IS-Dec 16-Dee 16-Dee 16-Dee 16-Dee 16-Dec J6-Dee 16-Ooe
Sysr= Caliblation Time - Initial Tei 11:03 14:02 16:59 19:59 23:01 02:08 05:08 08:16 11:24 14:24 17:50 20:43
Test TIlII¢-Staning Tis 11:12 14:08 17:12 20:05 23:08 02:11 05:11 08:34 11:27 14:27 18:00 20:46
Test TIlII¢-Ending Tte 13:56 16:46 19:54 22:55 02:06 05:05 07:58 11:22 14:22 17:40 20:40 22:17
System Calibration Time· Final Tef 14:02 16:59 19:59 23:01 02:08 05:08 08:16 11:24 14:24 17:50 20:43 22:25
Test Mid-point Time Tx 12:34 15:27 18:33 21:30 00:37 03:38 06:34 09:58 12:54 16:03 19:20 21:31
Time min 164 158 162 170 178 174 167 168 175 193 160 91
Volumetric F1oWIa1e) Dry Standard dscflmin Qsd 49.4 57.4 59.4 56.3 50.9 70.4 46.5 76.4 45.0 53.3 47.9 53.6 60.9
Moisture, Mole Fraction dry Gas mfg 77% 77% 80% 78% 78% 77% 78% 75% 69% 67% 70% 71% 77.4%
Moisture (Kiln) bws 23.0% 23.5% 20.4% 22.0% 21.7% 22.6% 22.2% 24.5% 31.2% 32.6% 30.4% 29.0"10 22.6%
Moisture (Analyzer) bws 16.6% 16.7% 14.5% 15.8% 15.5% 15.9% 15.7% 17.3% 21.9"10 23.5% 22.5% 21.4% 15.7%
Dilution bws(anaJyzer)/bws(kiin 72.2% 7I.l% 7I.l% 72.0% 71.3% 70.1% 70.4% 70.6% 70.1% 72.1% 73.8% 73.7% 68.4%
Total Gaseous Organic Concentration (TGOC) Span 100 100 100 100 100 100 100 100 100 100 100 100
Span Gas- Instrument Response Factor JUMF_r C3H8 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Span Gas- Carbon Count Equivalent K
Cylinder Value - High Range calibration gas ppmv 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0
Cylinder Value - Low Range (Zero) calibration gas ppmveoa 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Indicated average- Wet ppmv-C3H8 Ciw 28.18 25.82 23.09 19.89 19.42 14.49 17.94 17.96 28.97 20.60 25.30 19.75 27.7
Span Gas Concentration- Equivalent ppmv Sc 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.[1 S·I.U
Zero Gas Concentration- Equivalent ppmv Zc 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.U 0.0
System. Calibfation Response - High Range gas -lnitia ppmv Ss 61.3 60.9 60.1 60.1 60.8 59.6 59.6 59.4 60.1 59.9 62.6 61.8
System Calibration Response - Low Range gas - Initial ppmv Zs 0.0 1.0 0.6 0.1 -0.1 0.7 0.8 -0.2 1.0 1.3 O.U 0.4

System Calibration Response - Low Range gas M Final ppmv Ze 1.0 0.6 0.1 -0.1 0.7 0.8 -0.2 1.0 1.3 0.0 0.4 0.1
System Calibration Response - High Range gas M Final ppmv Se 60.9 60.1 60.1 60.8 59.6 59.6 59.4 60.1 59.9 62.6 61.8 62.6
Actual average - Wet (Corrected for Drift & Response ppmvM C3H8 38.4 35.2 32.0 27.6 26.8 19.6 25.0 24.8 39.7 27.7 34.0 26.4 42.7
Actual average - Dry (Corrected for Drift & Response ppmvM C3H8 46.0 42.3 37.4 32.8 31.7 23.3 29.6 30.0 50.8 36.1 43.9 33.6 49.9
Actual average - Dry ppmv-C Cgas 138.1 126.8 112.2 98.5 95.1 69.9 88.9 89.9 152.5 108.4 131.6 100.9 149.7
Mass Emissions Ibm/br 0.0128 0.0136 0.0125 0.0104 0.0090 0.0092 0.0077 0.0128 0.0128 0.0108 0.0118 0.0101 0.0163

PART GAS.WBl Horizon Engineering



TGOC Data Emissions 1 of 2

Willamette Industries - OSU I6-Dec-98

Test 2 Cycle 2- Douglas Fir

TGOC-EPA25A

Number of Completed Runs I 2 3 4 5 6 7 8 9 10 11 12 Average
west east west east west east west east west east V'lest east Time Weight

Date Tested 16-Dec 17-Dec 17-Dec 17-Dee 17-Dee 17-Dec 17-Dec 17-Dee 17-Dee 18-Dec 18-Dec 18-Dee

System Calibration Time· Initial Tei 22:15 01:02 03:47 06:46 09:43 12:44 15:43 18:43 21:41 00:53 03:51 06:45

Test Time-Starting TIS 22:22 01:05 03:50 06:49 09:46 12:47 15:49 18:50 21:46 00:58 03:54 06:52

TestTime-Ending Tie 01:00 03:44 06:44 09:41 12:42 15:37 18:37 21:36 00:48 03:48 06:38 09:51

System CaJibIation Time - Final Tef 01:02 03:47 06:46 09:43 12:44 15:43 18:43 21:41 00:53 03:51 06:45 09:54

Test Mid,.point Time Tx 23:41 02:24 05:17 08:15 Il:14 14:12 17:13 20:13 23:17 02:23 05:16 08:21

Tunc min 158 159 174 172 176 170 168 166 182 170 164 179

Volumetric Flowrate. Dry Standard dscflmin Qsd 247.3 45.3 53.9 61.1 75.8 53.2 89.0 62.7 76.2 44.2 81.8 49.2 72.7
Moisture. Mole Fraction dry Gas mfg 95.8% 81.7% 81.7% 79.4% 79.4% 79.7% 79.2% 77.0% 77.4% 77.3% 77.3% 77.4% 80.4%
Moisture (Kiln) bws 4.2% 18.3% 18.3% 20.6% 20.6% 20.3% 20.8% 23.0% 22.6% 22.7% 22.7% 22.6% 19.6%

Moisture (Analyzer) bws 3.1% 13.1% 13.0% 15.0"... 15.2% 15.0"... 15.4% 16.9% 16.4% 16.5% 16.6% 16.6% 14.2%
Dilution bws(analyzer}/bws(kiln 73.5% 71.7% 71.1% 72.7% 73.9% 73.7% 74.2% 73.3% 72.3% 72.7% 73.4% 73.4% 72.4%
Total GaseollS Organic Concentration (TGOC) Span 100 100 100 100 100 100 100 100 100 100 100 100

Span Gas-Instnonent Response Factor JUM Factor C3H8 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.0U

Span Gas- Carbon Count Equivalent K 3
Cylinder Value -High Range calibration gas ppmv 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 S4.0

Cylinder Value - Low Range (Zero) calibration gas ppmveoa 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1DdicaIed average- Wet ppmv-C3H8 Ciw 23.32 13.38 54.55 40.20 34.27 41.35 34.19 30.57 26.10 26.68 24.82 23.39 25.9
Span Gas Concentration- Equivalent ppmv Sc 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 ~-LU

Zero Gas Concentration- Equivalent ppmv Zc 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

System Calibration Response - High Range gas - Initia ppmv Ss 62.6 61.4 60.2 60.2 63.2 63.0 63.3 62.9 61.3 61.4 61.3 62.1

System Calibration Response - Low Range gas - Initial ppmv Zs 0.1 0.4 0.7 0.3 0.9 1.2 1.2 0.3 0.7 0.5 O.U HO.O

System Calibration Response - Low Range gas ~ Final ppmv Ze 0.4 0.7 0.3 0.9 1.2 1.2 0.3 0.7 0.5 0.0 -0.0 1.2
system Calibration Response - High Range gas ~ Final ppmv Se 61.4 60.2 60.2 63.2 63.0 63.3 62.9 61.3 61.4 61.3 62.1 62.4
Actual average HWet (Corrected for Drift & Response ppmv..c3H8 31.4 17.9 76.1 54.5 45.0 54.4 45.1 41.0 35.3 36.3 33.8 31.1 35.0
Actual avemge HOf)' (Corrected for Drift &. Response ppmv..c3H8 32.4 20.6 87.5 64.1 53.0 64.0 53.3 49.3 42.2 43.5 40.6 37.3 40.9
Actual average .I)(y ppmv-C Cgas 97.2 61.9 262.5 192.2 159.1 192.1 159.8 148.0 126.5 130.6 121.7 II 1.8 122.6
Mass Emissions Ibm/hr 0.0449 0.0052 0.0265 0.0220 0.0225 0.0191 0.0266 0.0174 0.0180 0.0108 0.0186 0.0103 0.0161

"PART TWOWR1 Hori'7nn li',nO'illPprinO' 01l111/QQ 1':;.)0



TGOC Data Emissions 2 of2

Willamette Industries - OSU 16-Dec-98
Test 2 Cycle 2- Douglas Fir

TGOC-EPA 25A
Number ofCompleted Runs 12 13 14 15 16 17 18 19 20 21 Average

east west east west east west east west east west Time Weight
Date Tested l8-Dec 18-Dec 18-Dec 18-Dec 18-Dec 18-Dec 19-Dec 19-Dec 19-Dec 19-Dec
System Calibration Time - Initial Tci 06:45 09:54 12:43 15:46 18:43 2~;O2 01:02 04:07 07:07 10:02
Test Time-Starting Tts 06:52 09:57 12:48 15:54 18:48 22:10 01:09 04:10 07:10 10:08
Test Time-Ending TIe 09:51 12:38 15:39 18:39 21:54 00:55 04:05 07:04 09:56 11:21
System Calibration Time - Final Tcf 09:54 12:43 15:46 18:43 22:02 01:02 04:07 07:07 10:02 11:23
Test Mid-point Time Tx 08:21 11:17 14:13 17:16 20:21 23:32 02:37 05:37 08:33 10:44
Time min 179 161 171 165 186 165 176 174 166 73
Volumetric FloYtTate, Dry Standard dscflmin Qsd 49.2 79.2 54.6 92.8 52.0 93.5 50.4 68.2 45.6 57.3 72.7
Moisture, Mole Fraction dry Gas mfg 77.4% 77.0% 77.1% 82.1% 82.9% 82.2% 83.0% 82.9% 82.7% 69.4% 80.4%
Moisture (Kiln) bws 22.6% 23.0% 22.9% 17.9% 17.1% 17.8% 17.0% 17.1% 17.3% 30.6% 19.6%
Moisture (Analyzer) bws 16.6% 16.8% 16.6% 12.8% 12.3% 12.9% 12.0% 12.1% 12.2% 21.2% 14.2%
Dilution bws(analyzer)lbws(kiln 73.4% 72.9% 72.6% 71.5% 72.1% 72.4% 70.9% 70.7% 70.6% 69.3% 72.4%
Total Gaseous Organic Concentration (fGOC) Span 100 100 100 100 100 100 100 100 100 100
Span Gas- Instrument Response Factor JUM Factor C3H8 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Span Gas- Carbon Count Equivalent K
Cylinder Value - High Range calibration gas ppmv 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0
Cylinder Value - Low Range (Zero) calibration gas ppmv Coa 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Indicated average- Wet ppmv-C3H8 Ciw 23.39 17.93 18.85 16.69 14.54 15.15 14.90 22.87 24.14 21.04 25.9
Span Gas Concentration- Equivalent ppmv Sc 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0
Zero Gas Concentration- Equivalent ppmv Zc 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sysu:m Calibration Response - High Range gas - lniti ppmv Ss 62.1 62.4 62.2 61.8 59.7 61.7 59.8 59.3 59.7 59.4
System Calibration Response· Low Range gas . Initi ppmv Zs -0.0 1.2 1.0 1.0 0.4 -0.1 -0.1 0.0 0.3 0.2
System Calibration Response - Low Range gas - Final ppmv Ze 1.2 1.0 1.0 0.4 -0.1 -0.1 0.0 0.3 0.2 0.8
System Calibration Response - High Range gas - Fina ppmv Se 62.4 62.2 61.8 59.7 61.7 59.8 59.3 59.7 59.4 58.1
Actual average - Wet (Corrected for Drift & Respons ppmv-C3H8 31.1 23.1 24.6 22.4 20.0 21.0 21.0 32.1 33.8 29.6 35.0
Actual average - Dry (Corrected for Drift & Respons ppmv-C3H8 37.3 27.8 29.5 25.7 22.8 24.2 23.9 36.6 38.6 37.6 40.9
Actual average - Dry ppmv-C Cgas 111.8 83.3 88.4 77.0 68.3 72.5 71.8 109.7 115.7 112.8 122.6
Mass Eutissions Ibm/hr 0.0103 0.0123 0.0090 0.0134 0.0066 0.0127 0.0068 0.0140 0.0099 0.0121 0.0161

"PART TWOWRl Hori'7on 'l?nfTinpprinfT fl11111100 1"'011



Calibration Field Record

Toster

Observer
-~::--------

logger 10 ---eK-_;'",;,-",--- _

~ I 1.1 \

g~- 8~~
Data

vi D"~ --

Client _-'i~',..=.j'..::,_;:.,':'-/....,.,..:::..;..:::~::.c...",~ _
Date_--..:.-I2=--_1_11.\_-_to_2 _

Source _--"'O,;....;;S;.....)"-- _

0 .,,-
\ :- ~. S v;. ~ IN \

End Run - End Run -lAaK ChacKs' Sla'l Run..l Slarl Run - Slarl Run End Run- -Pre-OK Valva Cylindar Span Cylinder Analyzer SYSlem Syslem System Syslem
Posl-OK Posilion /I Gas Value Calibralion Calibration Calibralion Calibrallon Calibralion
Response Time Rssponse Response Response Response Response

ICV! IACR! ,seR.) (SCR.) (SCfht) ISCR.!
Times %3':;- '3 '10 10'33 II 20

C02% ch__ CO2 0 ~ ~ 6,]..- O.s t~ 11
Ranoe 1'-\ CO2 '7-7. ~ l 2-7.1...:7 IL{. q /l..( , <;, I .;-"
Analyzer Model l.~ N2 6"Of~ '-lot .. ? 1-C. ~ C&,LJ 2..7.tJ
Analyzer SN: 3~ ~,,\,(2 Ii"

,
~~,U Y'-t.~ LI"5" f L '-[ '). i.f-

CO ppm ch- CO

Ranoe CO ~ I

Analyzer Model N2 t=:e (''''1 1 w! d.-I vJj d,l Wid'/'
Analyzer SN; 11.·11 -t\~ W 1l1. l.\ \'-\00 IS-C7g l)/S- 1100 IDOl:) 23'00

02% ch_ 0 02 cJ. :3 L\p ,. S' 0.0 0.'S -6,2 ·0.2..-
Range \~ 02 cr. !? q.ll 1(1.2.- 1'1/1 26.0 /9. IJ ZOo
Analvzer Model 1...~ N2 17,3"2- /7-1 17·S 3)' ~'1 25·7 ~.s. 3 35.9
Analyzer SN: ">3 2.'1.S- 2..'6',5' . ( 2"1, '6 6"1. '-( I (PO.L (po. 0/ uZ.g

NOxppm ch_ NOx '-------.....- v--------/
Range NOx

Analyzer Model N2

AnalY2:er SN: /l/I-> ','.,.. .. ;t.~3 SO-~ 757 U(J'-i. 1400 /70'> 2DOO

TGOCppmch_ 0- O.)~ O.5~ /,O~ (9,'0 0,15 6.(PO 0./
Range ILl /0" 7 / IOjI ¢/ J4,;;o 14.8' (~. 'D 20.0 /9. S
Analyzer Model l-1 r~r/ .J r. Z.f' ~§,?7 "J'S:7 "). 0;:7 3$·8 2S.l.j
Analyzer SN: "I ~ Air 51,t.11 59,(,1 ,&:::1,01 61.3 'o.~ (pO./ I~O. ,

/

1"1(f.J.- '23 0 '3. 12J/ftJ -7 za 6 ;0; "80L... 112...0 14 l. 0

ch_ 0 -0, I 0.75 0,7:1 .- 0, l...- 1,0 I• .3
Range 1'-1 /9.'1 1'J.66 l'i.7 ? j<1,q /1, :, Ie,. 2....
Analyzer Model z'3. '35,'2- .3 if,2 7 5'1,P£ . ~l--j,1-j S '-\, ~ 3tt '1
AnalV2:er SN: '7,3 (po.R ...f"Ol , -6(.j S9,)7 S'1. "i (0.\ b4.~

Check Performance Spec.

~J~)~Analyzer Calibration EfTor I ACR·CV II SPAN 2 (25A@5%) Hot Line Temp /27 QL

Sampling Sv,tem BI.. (SRC.·ACRj ISPAN 5 Hot Line Temp /") l.( "e..- L.v' <1/\./

ZOIO and C,l Orllt ISRC2.SRClIISPAN 3

T"I Time~ Run 1 Run2 Run 3

.., I 3')-:>- /02.<;

I I
SlartTime

"
.J )f-

End Tim"

Horizon Engineering, 13585 NE Whitaker Way, Portland, OR, 97230 Tel. 255-5050



Observer
---::--:-------

Logger ID 12 rt..Data

Calibration Field Record

&SU IvJ I
c~:~~ =~/~Z~-~~I:&>~-~c;=8=======

Source _Pdf",-k._./ ../;....
0 I

fA} 'if r -t-n.4 e>I a:c I I

\2-l lo -f.J8 End Run - E~~_I
Lflak Checks: Sta'l Run Slarl Run Sia n:b. End Run- - -
Pre-OK Valve Cylinder Span Cylinder Analyzer System Syslem System Syslem
Po.I·OK Position /I Gas Value Calibration Calibralion Calibration Calibration Calibralion
Reoponsa Time Response Response Response Response Response

(ev) (ACR) (SCAx) (SCR,] {SCR,] [<cR,)

Times 11J'1 1'1<:;~ 7,0,-/0 Z2..JS
C02% ch_ CO2 0 0.0 0,0 D.t.! 'D. I
Range /1./ CO2 27,92- 27.2- /9.8 20.S 20.3
Analyzer Model 2'3 N2 5'o,S ~?3 gf.q g~.8 3~.S

Analyzer SN: 23 Bo/.o Bf.o u2.&; (PI. B t,2.~

CO ppm ch- co
Range CO

Analyzer Model N2

Analyzer SN: '" /"'2--/1.7 'I-, .......{"' /00 ? lj.5 6Y'/ ~~~ \1, :;''1 \ s--'4 2- laC(.)

02% ch_ 02 O,~Z 0, .(f> O.Z~ O.q J. l- i, 2. 0'5
Range 02 "20,(J zo.61 z.o.i?$ 2.0.7 1...0, ~ 7-°'1 20.7
Analyzer Model N2 J~6J' 7~;?J 3'6. ;60 3~. t7 ~6. ~ :3 "7. \ ..~7.b
Analyzer SN: ~/,J) 6°, I~ 60,~ "-.3. L 6J~O ~~.~ &2,9

NOxppm
'.

ch_ NOx

Range NOx

Analvzer Model N2 IY/7 ,~}, 7 . '--3>
Analyzer SN: 7./'10 1?j''L ~'Y9 CY7 '7 YO /2'-12..... J <) '-Ie,

TGOC ppm ch_ D.7 0, '-Ii 0,0 '2. -.or L"2: 1.0 1,0
Range N 2.0.'1 z..O./er 'Zo.?,? ZO,51 L.o:t 'l.-eJ ~ ~ 1~.'1

Analvzer Model ?1- '30.7 36.];? sb.S2 5b .7? 3 C:, .1-\ 3b;~1 35.9
Analyzer SN; 33 .,.. (pj.3 ct. ]C ((/,YJ C"l,rb ~ 2, ..., 62.2- 6. L£

tRtl2- "2. 1. 0 l- Jet; ~/c5 ·p5 bo3 n"23

ch b.Lj -0. I - ,0;] 0. 0 y- 0, ~7 PJ'1 a·8-
Range 11..1 20, :; JQ·9 (C,I5' "?-O,IO 19,9/ 1'7, 7{ /9, (e
Analyzer Model ~3 1ft>. 3 '36:».0 55", (" C; .5 S,~7' 3,5,57 ]'5, ~/ 3 ~.lf

Analyzer SN: 1'3 5'1.7 (P1,7 59.. 76' ~ >~ 5/,"'5 5 G
). /C ~.1

Choek Porlormaneo Spees

AnalYler CalibraUon EnDr I ACR·CV II SPAN 2 (25A@5%) Hot Line Temp 133°C
Sampling Syalem BI.. {SRC.-ACR)/SPAN 5 HoI line Temp

Zero and Ca' Crill (SRC2.SRC1) /SPAN 3

Tel. 255-5050

Run 3

I
Run 2

I
Run 1ro.t T1mOll

Star1 Time

End Time

/0 S C" l ... ~f r- -1-""

/0" <:,,,,,,,... s' ....... !r'
Il:c cle..~;;~t-...
10_0 )"..-c.!p

Horizon Engineering, 13585 NE Whitaker Way, Portland, OR, 97230
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=1111 SCOTT-MARRIN, INC.
6531 BOX SPRINGS BLVD. • RIVERSIDE. CA 92507
TELEPHONE (909) 653·6780. FAX (909) 653·2430

#" /:.ey

10 22 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. 10/09/98
~-,0!.;141- j'}~9/-r0

CUSTOMER ORDER NUMBER' 002241 PAGE 1

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

CYLINDER NUMBER COMPONENT CONCENTRATION (v/v) REFERENCE STANDARD

CA0::L::L09

ppm = umole/mole

Carbon dioxide
Nitric oxide
Carbon monoxide
Propane
Nitrogen,02-Free

NOx

% = mole-%

5.98 + 0.06 %
69.9 ± 0.7 ppm
291.2 ± 2.9 ppm
27.92 ± 0.28 ppm
Balance

69.9 ppn

SRM 1674B
SRM 16Mb
SRM 2636
SRM 1667B

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 stan rds are traceable thru use
of our anal11il]ticalbatLace, NIST Weight Report No. MMAP 23 .09/202491.

Analyst: . Approved:

-- -- -------------- -----------------
M.S. Calhoun Marrin



REPORT OF ANALYSIS
NIST TRACEABLE GAS MIXTURES

• IIII SCOTT-MARRIN, INC.
653 1 BOX SPRINGS BLVD. • RIVERSIDE, CA 92507
TELEPHONE (909) 653·6780. FAX (909) 653·2430

HENGS1
TO;

DAVID ROSSMAN
HORIZON ENG'G/INFRARED NW
13585 HE WHITAKER WAY
PORTLAND, OR 91230-

CUSTOMER ORDER NYHBER:~

DATE; 11/2e/98

PAGE 1

<xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx>
NIST TRACEABLE

CYLINDBR NUMBER COMPOHEtiT CONCENTRATION (V/v) REFERENCE STANDARD

CC66249

ppm '" umole/mole

Carbon dioxide ­
Nitrio oxide _
Carbon monoxide ..,.."
Propane ...­
Nitrogen,02-Free

NOx

, = mole-%

12.44 + e.12 1;

124.9 + 1.2 ppm
493 ± 5 ppm
50.5 :t. 0.5 ppm
Balance

124.9 ppn

SRM 16158
SRM 1685b
SRM 1680b
SRM 1661b

The above analyses are traceable to the National Institute of Standards and Teohnology
by intercomparison with the reference standards listed above.
Where indicat~dvolumet ic and gravimetric reference sta dards are traceable thru use
of our analyt bal n , NIST Weight Report No. MMAP 2 _09/2"'2491-

Analyst, ~ _ Approvsd,

.M.s. calhoun

'1M Otllr U~Uit}' of till.~r f~ rrAmfA~l&ffB~rJ8~W~~~~~ 0&' nualpl. tbJ:eof br u..
~ vlUollt .aua _to



REPORT OF ANALys:rs
NIST TRACEABLE GAS MIXTURES

-98
r?3~

Pc> 5233'/
Y"'(,)/:>/~0

SCOTT=-MARRIN, INC.
653 t BOX SPRINGS BLVD. • RIVERSIDE, CA 92507 ,1 2 ... 0 1
TELEPHONE (909) 653-6780 • FAX (909) 653.2430IIII~-

HENG0l
TO: DATE: 11/20/98

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

CUSTOMER ORDER NUMB~.?y PAGE 1

<xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx>
NIST TRACEABLE

CYLINDER NUMBER COMPONENT CONCENTRATION (v/v) REFERENCE STANDARD

CCS3SS9 Carbon dioxide r

Nitric oxide ­
Carbon monoxide ,
Propane -­
Nitrogen,02-Free

NOx

21. 79 + 0.22 %
184.8 + 1.8 ppm
877 ± 9 ppn
86.4 ± 0.9 ppm
Balance
184.8 wn

aRM 1675B
SRM 1685b
SRM l681b
SRM 1668b

ppm :::I umole/mole % = mole-%

The above analyses are traceable to the National Institute of standards and Technology
by intercomparison with the reference standards listed above.
Where indicated, Olum~tic and gravimetric reference s ndards are traceable" thru use
of our analytic al NIST Weight Report No. MMAP 32.09/202491.

Analyst. __~~ __- _ Appro.sd,

alhoun

,~ _It UabiUty of tIIi.~ for !tA~lfkFfOie-~itJ1~~""~~ftVJlmrm!or NUaltd.~f by t:1Ie

~ viu.o.e eJI1:n oc.t,



CALIBRATION DATA



Source Test Control Box Calibrations

nleJdate " i.W'"
Method EPA #5.3.2 & 5.6
Location Horizon Shop StdM #2
Meter Box ID 7 Pb= 29.79 (in Hg) 1 Old ,I New Change
MeterlD 2962453 Ta= 60 (oF) 10-28-98 12/2/98 (+/-)
calibrated alb LeakCheck y= 0.990831 0.97729 -1.4%
Assigned Date 12/2/98 L dH@= 1.759111 1.75783 -0.1%

Rate 0.00 in/min
,,7777 ,:;tanoaro rlelO :;tanoaro Meter lelo Meter lime owa e oerance

777777777777 VAC dH Meter Net Meter Net Tw Tw Tdi Tdo To Tm t
777777777777 (in Hg) (inH20) (ft3) (ft3) (ft3) (ft3) (oF) (oR) (oF) . (oF) (oR) (oR) (min) Y dH@ Y dH@
777777777777 0.020 0.20
Initial '6.0 4.00 '435.J<54V O.'04V '"'.'JVV O.JJ'V OU.U o£u.o OU.U ou. o£u.u o£u.o 0.000 U.,"OO ,."OOU~ u,uuul U.U~

Final 441.6380 301.. 5620 61.0 61.0 60.0
Initial 18.0 3.00 441.8720 6.2600 301.7920 6.3600 61.0 521.0 61.0 60.0 520.5 521.0 6.467 u.""~ ,.'o,~, 0.000 0.03
Final 448.1320 308.1520 61.0 62.0 61.0
Initial 20.0 2.00 448.2470 6.1030 308.2710 6.2050 63.0 523.0 62.0 61.0 521.0 522.0 7.633 U.",wu ,.,ooo£~ 0.000 0.00
Rnal 454.3500 314.4760 63.0 64.0 61.0
Initial 10.0 1.00 454.8550 6.0600 314.9900 6.1820 63.0 523.5 63.0 61.0 522.0 523.8 10.733 U.",OO£ ,.,oo£o~ 0.001 0.01
Final 460.9150 321.1720 64.0 68.0 63.0
Initial 11.0 0.50 461.0320 6.5130 321.2880 6.6920 64.0 524.5 67.0 63.0 524.5 527.0 16.033 u",uo'l ,.'u'o~~ 0.001 0.06
Final 467.5450 327.9800 65.0 72.0 66.0

.. ~ u.uue J.U~

Method EPA #5.3.2 & 5.6
Location Horizon Shop
Meter Box 10 7 Pb= 29.60 (in Hg) I Old 0 1 New Change
Meter 10 None Ta= 59 (oF) 12/2/98 1-11-99 (+/-)
calibrated kds LeakCheck y= 1 0.977291 0.98126 0.4%
lAssigned Van II Date 1-11-99 dHtal= 1 1.757831 1.77045 0.7%

Rate 0.00 in/min
1777777777777 I"tanoa", .,ela I"tanoaro Meter le'a w,e,er lime wa e o erance
777777777777 VAC dH Meter Net Meter Net Tw Tw Tdi Tdo To Tm I
777777777777 (in Hg) (inH20) (ft3) (ft3) (ft3) (ft3) (oF) (oR) (oF) (oF) (oR) (oR) (min) Y dH@ Y dH@

77777777777 0.020 0.20
Initial 14.1 4.UU 101~.10<U O.'.OU 00u.4uOUI v.•u.' o•.u o, •.u OLU OO.U 010.0 O~U.O O.oou u.•, ••u LI.""" v.uu u.uo
Final 618.3280 636.6880 59.0 65.0 59.0
Initial 13.6 3.00 620.3430 6.4500 638.7450 6.5630 60.0 520.0 65.0 59.0 519.5 523.0 6.370 U.•o, .- '.D'<' U, N 0.000 0.13
Final 626.7930 645.3080 60.0 68.0 60.0
Initial 15.6 2.00 627.7330 6.9860 646.2670 7.1330 60.0 520.5 67.0 60.0 520.5 524.0 9.000 U.,o IOU 1.0010' 0.000 0.09
Final 634.7190 653.4000 61.0 68.0 61.0
Initial 11.7 1.00 635.5570 5.6340 654.2720 5.7650 60.0 520.5 67.0 61.0 521.5 524.8 10.150 U.•O~O, 'l.O101 I 0.002 0.05
Final 641.1910 660.0370 61.0 69.0 62.0
Initial 11.5 0.50 641.7580 5,4550 660.6220 5.6050 61.0 521.0 68.0 63.0 523.5 526.0 13.600 u.=u ,ou ,.'ouo£ 0.000 0.03
Final 647.2130 666.2270 61.0 69.0 64.0

~ v.u, U.UI

Horizon Engineerin9 5031255-5050 FAX 255-0505



Source Test Control Box Calibrations

I"'eloare , ,O.VVOI

Method EPA #5.3.2 & 5.6
Location Horizon Shop Std M #2
Meter Box 10 4 Pb= 30.21 (in Hg) Old New Change
Meter 10 None Ta= 59 (oF) 6-22-98 12-08-98 (+/-)
calibrated kds LeakCheck I y= 0.99556 0.98968 -0.6%
~signed Van II Date I 12-08-98 I dHrC!l= 1.72084 1.76899 2.8%

Rate 0.00 in/min
1,,,,,noa,o e,ela ::;tanaara Meter ,ela Meter lime owa e oerance

VAC dH Meter Net Meter Net Tw Tw Tdi Tdo To Tm t
(in Hg) (inH20) (ft3) (ft3) (ft3) (ft3) (oF) (oR) (oF) (oF) (oR) (oR) (min) Y dH@ Y dH@

0.020 0.20
Initial 1'.b 4.UU 4b".lU"U b.UO'U "bb.bb4U b.UOUU b".U 519.0 O".U bO.U 0"'0.0 0"' •.0 OAOU U.""'0U l.10U44 V.W< U.U1
Final 475.1920 962.7440 59.0 62.0 59.0
Initial 11.0 3.00 476.0260 6.3740 963.5790 6.3930 59.0 519.5 62.0 59.0 519.5 521.5 6.630 V.••~Ol l.10Ul0 0.004 0.01
Final 482.4000 969.9720 60.0 65.0 60.0
Initial 14.4 2.00 498.3710 6.0750 986.1030 6.1710 63.0 523.0 71.0 63.0 524.0 528.0 7.800 v .•o."" 1.0-10•• 0.001 0.05
Final 504.4460 992.2740 63.0 73.0 65.0
Initial 14.0 1.00 491.2330 6.0950 978.8730 6.1840 62.0 522.0 69.0 62.0 522.0 525.8 10.750 U...v<o '.f1~~~ 0.001 0.05
Final 497.3280 985.0570 62.0 70.0 62.0
Initial 12.7 0.50 505.6230 6.0910 993.4500 6.2230 62.0 522.5 70.0 65.0 525.5 525.8 15.400 U."O'bO 1.1b'U, 0.006 0.02
Final 511.7140 999.6730 63.0 62.0 66.0

~ u.uu, U.U'.

Method EPA #5.3.2 & 5.6
Location Horizon Shop Std M #2
!Meter Box 10 4 Pb= 30.05 (in Hg) Old New Change
Meter 10 None Ta= 76 (oF) 06-10-98 6-22-98 (+/-)
calibrated cdb LeakCheck I y- 0.98913 0.99556 0.7%
Assigned Van II Date I 6-22-98 dHrC!l= 1.70085 1.72084 1.2%

Rate 0.00 in/min
1,,,ano.ro e,e,u I,,,,,nualu Meter lela Meter lime owaole o ranee

VAC dH Meter Net Meter Net Tw Tw Tdi Tdo To Tm t
(in Hg) (inH20) (ft3) (ft3) (ft3) (ft3) (oF) (oR) (oF) (oF) (oR) (oR) (min) Y dH@ Y dH@

0.020 0.20
Initial 1I.U 4.UU 404.040U o.~uu ' __.k_kU o.~ow 10.U o~o.o 10.U 10.U o~o.u o~o'~11 o.ouu u.••u·,~ 1.IIL"" u.uubl U.Ub
Final 460.8850 159.5820 75.0 77.0 76.0
Initial 18.0 3.00 461.1540 6.4500 159.8620 6.4700 74.0 533.5 77.0 76.0 536.0 537.0 6.533 U.••014 I.I~IO 0.001 0.01
Final 467.6040 166.3320 73.0 79.0 76.0
Initial 19.5 2.00 467.8530 6.1700 166.5820 6.2270 75.0 535.0 78.0 76.0 536.5 538.3 7.700 U.""LUl 1.10010 0.004 0.04
Final 474.0230 172.8090 75.0 82.0 77.0
Initial 21.0 1.00 474.1680 6.0630 172.9560 6.0990 77.0 536.0 80.0 77.0 537.5 539.5 10.433 u.~~o'o 1.bl""U 0.003 0.04
Final 480.2310 179.0550 75.0 83.0 78.0
Initial 23.0 0.50 480.4130 6.2340 179.2550 6.2700 72.0 536.0 82.0 78.0 538.5 540.5 15.067 I.UU"'~O 1.bb'lI 0.006 0.07
Final 486.8470 185.5250 80.0 83.0 79.0

U.""OObl • 'LU"" U.U4

Horizon Engineering 503/255-5050 FAX 255-0505



Oal. 17·Sop.Ra
Fh p'O!317

Mothod .2 nc 4
PlioI

Pilot Calibration Calculatlo.UI

Ph. 29.92 In Ilg
ra. 541.0 n

locallon v.I1Ila~ol Shoo

cdb

g.3.1
1J1t.

51~11ll8

cdb

l.200 1.950 019233 0.00250 0.n013 0.00085 ..4.8 1.301l 2.000 0.79818 0.00'90 0.nn1 0.00184
0.950 IA50 080133 0.01120 r... 1.100 1.700 0.19838 0.00009
0.390 0.820 07851! 0.00495 8/27/M OAIO 0.840 0.79239 0.00388
0.380 0.810 0.78138 0.OOB15 cdb 0.390 0.600 0.79818 0.00100

.,.3·2
P...

ll/211O!
cdb

••3.3
Pe..

81211118
cdb

".,,03·4
Pn.

3121J198
cdb

u~·8

r-u.
8121195

edit

..3·1
PUt

8121195
tdb

..4·1
PI'"

5121195
WI>

584·3

"It.
8J271fJ!

tdb

••4·4
P...

ll/21198
cdb

••4·5
PII'

8/2719!
cdb

1.325
1.050
0.430
Ml0

1.275
1.050
OA30
0.420

1.250
0.880
0.570
0.380

1.250
l.COlI
MOO
D.350

1.250
1.050
0.400
0.380

1.200
0.950
0.420
0.410

1.250
1.000
0.410
0.390

1.300
0.910
0.430
0,410

1.300
1.050
0.390
0.338

1.300
Uoo
0.390
tI.360

1.275
1.100
0.410
0.370

1.275
1.050
0.410
0.390

2.050 0.79591
1.600 0.8019,9
0.650 0.80522
0.600 0.81831

2.050 0.78075
1.825 0.19580
0.1170 0.79311
0.1150 0.79580

\.875 080833
1.300 0.81453
0.880 0.196"
0.540 0.60833

1.950 0.79263
1.525 0.60168
0.1120 0.19519
0.690 0.79451

1.950 0.79283
1.800 0.80199
0820 0.79519
0.580 0.B1552

1.875 0.7noo
!A50 080133
0.630 0 80833
0.1120 0.80507

I.950 0.79203
1.550 0.19519
0.840 0.79239
0.810 0.79159

2.COlI O. 79a 16
1.500 0.7961 I
0.8B0 0.79909
0.830 0.79865

2.COlI 0,798111
1.550 0.81482
0.600 0.798111
0.560 0.80035

2.000 0.79816
1.700 0.19038
0.800 0.19818
0.540 0.80833

2.COlI 0 19045
1.050 0.60833
0.1\30 0.198115
0.510 0.19783

2.000 0 190~5

1.000 0.80'99
0.8~0 0.79239
0.610 0.79159

0.00946
tl00338
tI.00015
0.01300

001061
0.00443
0.00'74
0.00443

0.00134
0.00754
tI.Oltl22
0.00134

0.00337
0.00568
0.00082
0.00149

0.00870
0._
O.DOllIS
0.01418

0.00!I68
0.00035
tI.00665
0.00335

0.DOOJ2
0.00224
0.00058
0.00138

0.00018
0.00189
0.001t19
0.00005

O.ooHI
0.01195
0.00471
0.00252

0.00209
0.00390
tI.002t19
tI.ooooa

0.00831
0.00951
0.00011
0.00114

0.00385
0.00189
0.00'72
0.00251

0.50531 0.00050 ..4·1
rlllll

ll/27/98
cdb

0.19138 000531 ..S·2
r ...
9/11198

.db

0.80899 0.00511 ••53

"au
9/11198

.db

0.11800 0.00284 u5-.
PfI'I.

8131198
.db

0.80133 0.00742 ..5·5
rn.

8131198
.db

0.80158 0.00502 ..5·6

"."9111198
.db

0.71188 0.00112 ..5·1
Pu.
8126198

cdb

0.79801 0.00095 ...5.8
rut

01201118
cdb

0.80258 0.00591 ..5·9
r ...

81:11198
<db

0.80025 0.00404 ..7. I
P..,

912198
WI>

0.1U71 0.00478 ,.1·2

"...
9121118
cdb

0.19411 0.00394 .,7·3
Pltl

912198
.db

1.300
1.000
0,420
0.410

1.300
1.100
0,430
0.410

1.300
t.l00
DA30
0,420

1.300
1.100
0,430
0,4~0

1.200
0.890
Ml0
0:400

1.325
1.050
0.~30

0.420

1.215
0.980
0.~10

oAOO

1.200
0.950
OA20
OAIO

1.300
1.000
0.390

.0.370

1.250
1.000
O.~OO

0.380

1.950 0.80833 0.00410 0.80423 0.00452
1.550 0.70519 0.00904
0.830 0.80833 0.00410
0.620 0.80507 0.00094

2.050 0.70U7 0.00751 9.71588 0.00180
1.000 0.811~8 0.0 '560
0.890 0.19056 0.00532
0.610 0.19311 0.00211

2.025 0.79322 0.00811 MOl'9 0.00914
1.000 0.82087 0.01947
0.660 0.79909 0.00230
0.640 0.19239 0.00900

2.100 0.11893 0.00197 0.tU90 0.00341
U50 0.76190 0.00400
0.700 0.17593 0.00491
0.670 0.76383 0.00294

2.000 0.16266 0.01698 0.79884 0.00871\
1.550 0.81462 0.01515
0.000 0.19909 0.00055
0.640 0.80199 0.00235

2.050 0.78637 0.01266 0.80103 0.00992
1.600 0.82087 0.01983
0.660 0.79909 0.00194
0.850 0.79580 0.00523

1.600 0.80B33 0.00030 9.50503 0,00210
1.350 0.803B3 0.00~20

0.610 0 B1f84 0.00301
0.800 0.80833 0.COlI30

2.050 0.19591 0.00392 0.19984 0.00533
1.600 0.80199 0.00210
0.1170 0.79311 0.DOll13
0.1130 0.80833 0.00850

1.975 0.795H 0.00792 0.89338 0.00719
1.500 0.80021 0.00315
0.1110 0.811M 0.00028
0.590 0.81515 0.01119

1.850 0.79133 0.01003 Mol91 O.001lll3
1.450 0.80133 0.00603
0.620 0.81482 0.00088
MOO 0.81837 0.01041

2.000 0.79918 0.OO2~' 0.800&7 0.00388
l.5OO 0.80033 0.00770
0.800 0.798'0 O.OOHI
0.570 0.197113 O.0029!1

U50 0.79283 0.00503 0.71767 0.00533
1.500 0.80833 0.01007
0.820 0.79519 0.00248
0.590 0.79151 0.00315

No'o: .. Not coflblat.d; 'MIl ""f1b1ot. whon noodod.

HORiZON ENGINEERING



Shortridge Instruments, Inc.
7855 EAST REDFIELD ROAD SCOnSDALE, ARIZONA 85260

TELEPHONE (602) 991-6744 FAX (602) 443-1267

CERTIFICATE OF CALIBRATION

INSTRUMENT__A_i_r_D_a_t_a_M_u_l_t_i_rn_e_t_e__r _

MODEL _A_D_M_-_8_7_0 _ SERIALNO M94064

12-17-96

;'. ' .. - ..

TEST BY L. Laubmeier DATE ---------

This is to certify that this instrument has been calibrated using
instrumentation which is traceable to masters at the National Institute
of Standards and Technology. Quality Assurance Program and
calibration procedures meet the requirements for 10CFR50,
Appendix B; 10CFR21; ANSI/N45.2; and MIL-STD4 662A.

CERTIFIED B~-..I.~:~-2Vl~~r-A

.. . ... ' .
,'"

'. .., .
I I;.



CERTIFICATION OF NIST TRACEABILITY

Calibration equipment and standards used by Shortridge Instruments, Inc. are traceable to the National Institute
of Standards & Technology. The Calibration Certification test report numbers are: differential and absolute pressure
M4212 (dated 8/93), TN-251820-93 (dated 6/93) and 822/255136-95 (dated 3/95); temperature - 88024 (dated
10/90). Calibration is performed in conformance with 10CFR50, Appendix B; ANSI/N45.2; MIL-STD-45662A and
manufacturer's specifications.

Calibration equipment is calibrated using Shortridge Instruments' Inc. Calibration Test Standard Master Meter Serial
Number M96455 (cal date 08/20/96), M96452 (cal date 09/25/96), M89216 (cal date 08/03/95) or M89218 (cal date
09/12/95) certified yearly through an outside testing facility which is directly traceable to NIST.

All AirData Multimeters and AirData FlowMeters calibrated between the dates of June 20, 1996 and June 20, 1997
are included under this certification. All such meters are certified for accuracy when used with properly functioning
accessories only.

CALIBRAnON ACCURACY

Calibration accuracy of Shortridge Instruments, Inc. Calibration Master Meters as compared to AirData Multimeters
or AirData FlowMeters being calibrated or recalibrated, is as follows:

Differential Pressure: Accuracy ratio for differential pressure is 4:1.

Master Meter: ± 0.50% of reading ± one count as compared with a NIST Traceable Calibration Standard
with specified accuracy of ± 0.005% of reading ± 0.00003 psi (0.0008 in we).

Test Meter: ± 2.0% of reading ± 0.0001 in we.

Absolute Pressure: Accuracy ratio for absolute pressure is 4:1.

Master Meter: ± 0.50% of reading ± one count as compared with a NIST Traceable Calibration Standard
with specified accuracy of ± 0.005% of reading ± 0.003 psi.

Test Meter: ± 2.0% of reading ± 0.1 in Hg.

Temperature: Accuracy ratio for temperature is 2:1.

Master Meter: ± 0.25°F as compared with a NIST Traceable Calibration Standard with specified accuracy
of ± 0.1O°F or better.

Test Meter: ± OSF between 32°F and 212°F.

Air Flow: Accuracy ratio for the Electronic FlowHood is 2:1; for the Mechanical FlowHood it is 2:1 minimum.

Master Meter: ± 1.38% of reading ± 5.0 cfm. Air flow readout accuracy is the square root of the
combined accuracies of the differential pressure, absolute pressure and temperature
measurements by both the Master Meter and the FlowHood Test Stand Meter used for
direct flow readout.

Test Meter: ± 3.0% of reading ± 5.0 cfm for the Electronic FlowHood. It is ± 3.0% of range (full scale)
for the Mechanical FlowHood.

SHORTRIDGE INSTRUMENTS, INC.
7855 East Redfield Road Scottsdale, AZ 85260
Telephone (602) 991-6744 FAX (602) 443-1267
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Thermocoupfe Calibration

r usIa: ""·Mar·Y., uevlauon
@~~~~

f.' ""owao" un,. Pb= 29.88 In Hg JUt
'ext Callbratlon: 20-Sap.De limit 10.1 Allowabll!l 01", T.= 70.0 of 98032-4ta

""325 F 11.8 Allowable Dlff.
Am."", 1:I0mng, "atar aolllng, UII Averaglt

Probe/lD Standard, F Measured, F Difference F Standard, F Measured, F Oilleranca F Standard, F Measured. F Dlrference F Dlfferenc/) F

Probe H 33.2 33.0 •.2 211.4 211.'1 ••• 351.8 358.4 -0.6 -0.13
Probe '-2 33.2 33.4 ·0.2 2t2.6 213.6 -1.0 352.8 356.8 ".0 -1.73
Probe '-3 34.8 34.8 •.0 210.8 212.6 -2.0 336.4 333.8 2.• 0.20
Probe f.yc3-4 33.4 34.6 ·1.2 212.2 214.2 -2.0 319.0 316.8 2.2 -0.33
Probe 3-5 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 ·1.8 211.6 213.8 -2.2 329.0 334.0 -6.0 -3.00
Probe 3-7 33.2 33.0 •.2 212.8 21. -1.2 358.6 356.8 1.8 0.27
Probe 13-8 33.2 33.6 -0.4 212.8 211.6 1.0 356.2 361.4 -3.2 -0.81
Probe -, 35.0 3....6 OA 211.8 215 -3.2 346.6 346.8 ·0.2 -1.00
Probe '-2 34.6 33.0 1.8 211.2 206.2 3.0 332A 328.4 '.0 2.87
Probe '-3 35.4 36.2 -0.8 210.8 211.8 -1.0 332.8 336.0 -3.2 -1.67
Probe ... 34.4 33.2 1.' 210.6 211.6 -1.0 340.8 340.8 0.0 0.01
Probe 4-5 34.2 34.6 -0.4 210 212.2 -2.2 338.2 340.0 -1.8 -1.47
Probe .-. 34."1 33.6 •.6 210.2 210.2 •.0 334.0 332.6 1•• 0.67
Probe 4-7 35.0 35.0 0.• 210.6 212.2 -1.6 336."1 340.4 ".0 -1.87
Probe 5-2 33.0 33.6 -0.8 212."1 210 2.' 316.4 309.2 7.2 2.93
Probe 5-3 33.6 33.6 0.0 214.6 210.6 ••• 3f6.0 310.0 6.0 3.33
Probe 5-4 33.0 32.0 1.0 212.4 210.6 1.8 315,8 311.0 4.• 2.1ii3
Probe 5-5 32.2 33.0 -0.8 211.4 210.4 1.0 314.4 314.0 0,' 0.20
Probe 5-. 33.0 32.6 0.' 213 210.8 ,., 315.4 313.8 1•• 1.40
Probe 5-7 32."1 32.4 0.0 214.4 211.2 '.2 319.6 317.4 2.2 1.80
~:Ob& 5·8 33.0 32.8 0.2 212."1 211 1.4 324.4 321.6 2.8 1.40

robe 5·9 33.0 32.6 0.' 212 211.2 0.8 317.4 320.0 -2.6 -0.47
Probe 1-1 33.8 32.6 1.0 210.8 210.8 •.0 313.0 315.8 -2.8 -0.60
Probe 7-2 33.8 33.0 0.8 211.8 211 0.8 318.8 318.6 0.0 0.47
Probe 1-3 33,2 33.6 ·0.4 213.6 211 2.8 318,4 316.0 2.' 1.1ii3
{'robe -4 33.6 33.6 •.0 212.8 211.2 1.8 315.0 313.0 2.0 1.'0
Probe 7-' 32.8 32.6 0.2 213.6 211.2 ,.4 320.4 312.0 8.' 3.67
Probe 1-. 32.8 33.0 ·0.2 213,4 211.6 1.8 312.4 311.9 0.• 0.73
Probe 10-1 33.6 33.6 0.• 211.8 211.8 ••0 317.2 315.6 1.8 0.63
Probe 10-2 33.8 33.2 0.8 213.8 211 2.8 315.4 316.2 -0.8 0.87
D:nbe 10-3 33.2 34.4 -1.2 212.2 212."1 ".2 315.6 318.4 -2.8 ·1..40

. "Itol 11-8 34.2 33.8 0.6 212."1 214.2 ·1.8 314.8 314.2 0,6 -0.20
)lIot 10-8 33.8 33."1 • .4 212.4 213.8 -1.4 325.2 319.0 8.2 1.73

F3 36.0 34.6 1.' 210."1 211.8 -1.4 280.8 278.6 2.2 0.73
F23 34.2 35.8 -1.6 210 212.6 -2,6 274.0 272.0 2.0 -0.73
F5' 34.0 34.2 -0.2 211."1 211.8 ·0.4 319.0 320.0 -1.0 -0.&3
F84 35."1 33.8 1.6 211.2 213.6 -2.4 308.2 311.8 -3.6 -1.47
F85 35.2 33.8 1.' 211.2 213 -1.8 306.8 304.2 2.8 0.731
Fl00 34.0 34.0 0.• 212.2 211.8 0.4 318,8 316.6 2.2 0.87

f\' 33.2 32.6 0.8 210.8 211.6 -0.8 370.6 368.6 2.0 0.60

~~
33."1 34.0 -0.6 212 211 1.0 370."1 367.4 3.0 1.13
33.2 33.8 -0.6 213 212 1.0 368.0 368.8 -0.8 ..(J.13

~:
33,4 33.2 0.2 212.8 212 0.8 368.2 363.4 2.8 1.27j
33.4 33.0 ••• 211.8 212.6 ".8 364.8 362.8 2.0 0.li3 '

IA· 33.2 33.8 -0.8 212.4 209.8 2.6 364.2 357.0 7.2 3.07 1

93 36.8 35.2 0.8 210.6 203.8 6.8 294.8 295."1 -0.8 2.21,
97 36,2 35.0 1.2 211.2 201.6 9.8 287.4 290.6 -3.2 2.63
98 36.2 34.• 1.8 211.4 210.6 ..8 322.8 325.6 -2.8 -0,13
910 35.8 35.2 0.6 211.4 213.4 -2.0 312.8 314.8 -2.0 -1,13
911 36.2 35.4 0.8 211.2 208.4 '.8 328.0 328.6 -0.6 1.00
913 36.0 33.8 2.2 212 211."1 0.6 316.2 316.4 -0.2 0.87
914 35.6 34.3 1.3 211.4 213 -1,6 301.8 30~.2 -2.4 -0.90

34.01 33.8 0: ~11.91 ~ln o:~ 326.91 326.5 U.6 U.4
0.04% 0.07% 0.06%

IHlvol Dial Gauges
9118 36.4 35 0.'
0-2 211.8 211 0.8 320.8 326.0 -6.4
0-' 211.4 210 1.' 322.0 330.0 -8.0
0-7 35.2 35 .., 211."1 208 6.'
0-9 211.2 210 1.2 321.8 328.0 -6.2
0-10 33.4 36 ·2,6 210.6 212 -1.4
0-14 36.2 32 '.2

Standard Used Fluke 5895570

Horizon Englnl!lermll 503/255·5050



Thermocouple Indicator Callbrallon

y 9

.,
Ua e: 4~20.'ilB ueVl8 Ion @'" f. p,- 'UU, "Hg oro

Next Callbrallon: 4-08 limit ~~12 F 10.1 T.- 55.0 of TCINOm97,IA'B1
400F 12.9

Thermocouple -oevmUon uev a Ion ueVlalion Mverage
lndlcalor Channel Measured, F Standard, F % absolute Measured, F Standard, F % absolute Measured, F Siandard, F % absolute Oavlellon %

Dial multl·lndlcalor 1 115 114.2 '.1 40. 407.8 0.' 704 703.0 '.1 0.08
2 '09 107.4 0.' '0' 301.0 0.0 705 703.2 0.2 0,15, 109 107.8 0.2 40. 407.2 0.1 736 736.8 0.1 0,13
4 00 94.2 0.' 292 292.0 ••• 739 737.0 '.2 0,18
5 9. 94.4 '.3 207 287.0 ••• 707 785.6 '.1 '.13• 10' 100,0 '.2 36' 360..4 '.1 700 785.4 '.0 0,10
7 107 105.4 '.3 352 352.4 -0,0 .55 854.4 '.0 0.09• 1., 100.2 '.1 406 405.4 '.1 .51 849.4 '.1 0.11• 102 100.6 '.2 366 364.2 '.2 707 705.6 '.1 0,20

10 .6 84.4 6.3 4.6 485.0 '.1 707 705.4 '.1 0,18
Omega trendlcalor 1 66 84.6 0.' 355 353.8 6.1 6" 859.4 '.2 0.20

2 66 84.6 0.' 450 447.8 '.2 76. 766.8 '.1 0,20
3 121 1t9.0 0.' 394 392.4 '.2 76' 766.8 '.1 0.21
4 121 119.0 0.' 400 406.4 '.2 6•• 687.4 '.1 0.22
5 66 84.4 0.' 312 311.0 '.1 659 687.4 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 01 89,4 0.3 346 344.8 '.1 927.6 926.6 '.1 0,11
Meier Box 2 1 .9 92.4 ·0.8 214 214.4 -0,1 401 462.6 ·0.2 ·0,28

2 75 77.2 .0.4 254 255.4 ·0.2 429 431.0 ·0.2 ·0.28
3 97 99,4 ·0.4 24. 246.8 ·0.1 40' 483.4 ..., ·0,27
4 99 101.2 ·0.4 240 240.2 ·0.0 410 408.2 '.2 ·0.01
5 95 94.8 0.' 269 269.6 ·0.1 353 353.6 -0,1 ·0,04

Meier Box 4 1 77 76,4 0.1 331 328.6 '.3 705 783.2 '.1 0,19
2 95 95.8 ·0,1 "6 385.8 0.' 793 793,4 ·0.0 ·0.05
3 .5 96.0 -0.2 357 355.6 0.2 717 717.4 ·0.0 ·0.01
4 01 81.2 ·0.0 303 300.6 0.3 70. 705.6 '.2 0,16
5 '0 79.2 0.1 324 322.2 '.2 707 785.8 '.1 0,16

Meter Box 5 1 104 104.6 ·0.1 .352 352.2 ·0.0 746 744.2 0.1 0.01
2 '.0 26. 268.0 '.1 0.' 0.05
3 '.0 27. 278.6 '.1 0.' 0.02
4 ". 109.4 '.1 345 345.8 ••• 742 740.2 0.1 0.09
5 107 107.8 ·0.1 370 375.2 '.1 762 758,4 0.' 0.08

MI'I-.. Box 8 1 66 84.8 •., 40' 404.8 '.2 672 871.4 0.' 0,15
2 '6 84.6 ••• 460 459.6 '.0 777 776.2 0.1 0.12
3 .e 87.0 -0,2 .60 459.2 '.1 777 774.8 0.2 0.03
4 .e 84.6 0.' 460 456.6 0.1 777 776.2 '.1 0,15
5 '6 84.2 0.' .eo 456.6 0.2 777 775.6 '.1 0.20

, Meier Box 7 1 79 80.2 ·0.2 439 437.8 '.1 754 754.2 -0.0 -0.03
2 93 92.8 0.1 361 378.4 0.' 755 755.8 ·0,1 0.11
3 93 92.8 ••• 457 456.4 0.1 625 826.4 . ·0.1 -0.00
4 92 91.6 '.1 43. 437.4 '.2 625 824.S '.0 0.09
5 02 92.0 ••• 3a. 388.0 0.0 172 772.0 '.0 0.00

Meter Box 6 1 94 93.6 9.1 40' 398.6 .., 9'6 917.2 '.1 0.14
2 95 94.6 0.1 401 401.6 ·0.1 ..6 917.8 ••• 0.01
3 94 94.8 -0.1 402 401.8 0.' .,. 919.2 ·0,1 ·0.01
4 94 93,8 0.9 402 401.6 0.0 9,. 917.0 '.1 0.05
5 93 91.8 0.2 402 403.0 ·0.1 9,. 916.0 '.1 0.08

emp, control box 1 1 0.0 ••• 0.' 0.00
emp. control box 2 1 97 98.2 -0.2 3,. 320.0 ·0.3 .71 871,6 -0.0 ".17
G~n "Healer Conlrols I '.0 25' 254.2 ·0.4 ••• ·0.15

2 0.0 25' 261.4 ·0.1 0.' ·0,25
3 0.' 255.2 251.0 0.' ••• 0,20
4 ••• 260.6 253.2 1.' 0:0 0.35

••• '.0 0.' 0.00

••• 0.0 0.' 0.00

••• ••• 0.' 0,00

••• 0.' 0.' 0,00

B2. 81.OB 0.05 351. 35 .09 0.07 655.50 654.84 0.05 0.06
Stiintllml1Js~7lTcall; ra ea 4- • tf D . (,item t::!DI e D.

Horizon Engineering 503/255·5050



StIinIess 5lBei Nozzle 5ize List "2BAug98
Horizcn Engineering naz0898

DIameter 1.0.# 'Measurements Qn.) Average Old Avertag9 Diameter LO.# 'Measurements Qn.) Average Old Average

1" 5-801 0.9895 0.9875 0.9870 0.9880 0.9852 0.003 5116" 5-501 0.3000 0.2990 0.3025 0.3005 0.2975 0.003
5-502 0.2995 0.3035 . 0.3025 0.3018 0.3017 0.000

3/4" 5-C01 0.7530 0.7530 0.7545 0.7535 0.7553 -0.002 5-503 0.3100 0.3090 0.3025 0.3072 0.3178 ..a.Ot1
5-e02 0.7520 0.7525 0.7520 0.7522 0.7493 0.003 5-504 0.2950 0.2990 0.2975 0.2972 0.2985 -(lOOt

5-505 0.3000 0.2970 0.2965 0.2978 0.2995 -0.002
5/8" 5-A01 0.5300 0.5300 0.6290 0.6297 0.6362 -0.007 5-506 0.2990 0.2960 0.2985 0.2985 0.2998 -o.cxn

5-A02 0.6150 0.6190 0.6180 0.6173 0.6175 0.000 5-507 0.3070 0.3085 0.3060 0.3078 0.3068 0.001

112" 5-801 0.5000 0.4990 0.4975 0.4988 0.4968 0.002 1/4" 5-401 0.2445 0.2445 0.2490 0.2450 0.2465 -0.002
5-802 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 0.4990 0.5015 0.5000 0.5002 0.5008 .{}.OO1 5-403 0.2450 0.2480 0.2490 0.2453 0.2500 -0.004
5-804 0.4980 0.5020 0.5010 0.5003 0.4995 0.001 5-404 0.2485 0.2525 0.2485 0.2502 0.2525 -0.002
5-805 0.4985 0.4990 0.4985 0.4973 0.4968 0.001 5-405 0.2485 0.2490 0.2490 0.2485 0.2493 -a.DOt

5-806 0.5005 0.4980 0.5000 0.4995 0.5030 -0.004 5-406 0.2485 0.2480 0.2450 0.2475 0.2487 -0.001
5-807 0.4905 0.4935 0.4810 0.4917 0.4928 ..0.001 5-407 0.2455 0.2445 0.2490 0.2453 0.2477 -0.002
5-808 0.4850 0.4850 0.4935 0.4945 0.4990 -0.005 5-408 0.2515 0.2490 0.2525 0.2510 0.2507 0.000
5-809 0.4975 0.4955 0.4835 0.4955 0.4957 0.000 S-409 .0.2525 0.2500 0.2515 0.2513 0.2513 0.000

5-410 0.2485 0.2515 0.2505 0.2505 0.2500 0.001
7116" 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 0.2568 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 -a.OO'

5-414 0.2430 0.2405 0.2415 0.2417 0.2395 0.002
318" 5-801 0.3880 0.3705 0.3700 0.3695 0.3673 0.002

5-802 0.3955 0.3970 0.3950 0.3958 0.3977 -0.002 3/16" 5-301 0.1850 0.1825 0.1835 0.1837 0.1852 -0.002
5-803 0.3880 0.3915 0.3890 0.3895 0.38S7 0.003 5-302 0.1825 0.1835 0.1830 0.1830 0.1835 ..0.001

5-804 0.3705 0.3695 0.3670 0.3690 0.3677 0.001 5-303 0.1660 0.1675 0.1680 0.1678 0.1668 0.001
5-805 0.3750 0.3755 0.3785 0.3757 0.3752 0.000 5-304 0.1740 0.1740 0.1745 0.1742 0.1745 0.000
5-806 5-305 0.1850 0.1690 0.1685 0.1675 0.1538 0.004
5-607 0.3600 0.3640 0.3640 0.3827 0.3638 ..0.001

5-608 0.3820 0.3615 0.3605 0.3613 0.368 JJ.OO7 118" 5-201 0.1240 0.1220 0.1245 0.1235 0.1242 -0.001
5-609 0.3705 0.3720 0.3715 0.3713 0.374 -0.003
5-810 0.3760 0.3790 0.3795 0.3788 1 . 0.3815 -0.003 AU nozzles must be within 0.004 in. for all diameters.
5-811 0.3690 0.3670 0.3680 0.3680 0.3762 ..o.OOB
S-669 0.3760 0.3760 0.3785 0.3782 . 0.3757 0.000
5-813 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
horlzone@teleport.com

April 28, 1998
Horizon Shop
DRB

The new FSL digital barometer was reading 1018 hPa (30.147 in. Hg) at 13:55
while the weather station at PDX 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
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105 Forest Research Laboratory. Corvallis, Oregon 97331·7402

United States of America

Telephone: 541-737-4210 FAX: 541-737-3385 milotam@frl.orst.edu

December 22, 1998

Dave Rossman
Horizon Engineering
13585 N.E. Whitaker Way
Portland, OR 97230

Dear Dave,

Enclosed is the data from the second part of the particulate/voc source tests. This data
is summarized in the table below.

Charge 1 Charge 2 Units

Run time 60.0 60.0 hours

Initial MC 38.3 37.7 % dry basis

Hot check MC 13.1 @ 46:38 14.2 @ 46:08 % dry basis @ hr:min

12.0 @ 54:56

Final MC (cold) 12.8 11.9 % dry basis

Charge size 2560 2560 board feet

The initial moisture content is based on 10 samples from each charge. A 3 lt section
was cut from the middle of 10 different 16t 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.



Attachment 1. Moisture data.



S:\Everyone\Milota\Wiliamette\MC_Dgflrl.xls

Douglas fir Charge #1
Willamette - Horizon - OSU
December 14, 1998

Initial Charge Moisture Content, Oven Dry Method

Green OD Initial
Board Wt Wt MC

ID (gm) (gm) (%)
1 140.5 104.0 35.1
2 120.0 89.4 34.3
3 148.1 104.2 42.2
4 147.4 103.4 42.6
5 199.0 146.9 35.5
6 125.7 91.8 36.9
7 148.5 104.0 42.8
8 164.2 121.6 35.0
9 131.4 98.1 34.1

10 208.2 145.4 43.2

Sums 1533.0 1108.8
Average 38.3

Near-End of Run Moisture Meter Check - 1

Run Time 146:38 I
Course NE SE NW SW

side side side side

1 13.7 13.3 10.4 10.6

2 11.9 12.8 12.2 13.6

3 11.2 15.0 15.7 17.2

4 11.8 12.1 14.3 14.7

5 15.3 13.0 13.0 12.7

6 10.0 16.4 12.0 12.5

7 14.2 15.3 13.9 13.6

8 11.5 11.7 13.5 14.0

9 12.9 13.1 11.4 12.3

10 11.5

AveragesI 12.4 I 13.6 I 12.9 I 13.5 I
13.1

Near-End of Run Moisture Meter Check

Run Tim154:46 I
Course NE SE NW SW

side side side side

1 10.3 13.3 9.1 9.9

2 9.7 12.6 12.3 11.3

3 10.8 10.9 15.3 13.6

4 13.4 14.4 14.1 13.2

5 9.3 10.9 12.0 12.4

6 13.9 13.8 11.1 13.7

7 8.6 15.1 11.6 13.0

8 11.2 13.3 11.2 11.3

9 11.9 10.1 11.6
10 11.5

Averages I 11.1 J 12.7 I 12.0 I 12.3 I
12.0



S:\Everyone\Milota\Willamette\MC_Dgfir2.xls

Douglas fir Charge #2
Willamette - Horizon - OSU
December 16, 1998

Initial Charge Moisture Content, Oven Dry Method

Green 00 Initial
Board Wt Wt MC

10 (om) (om) (%)
1 162.2 121.6 33.4
2 233.4 176.1 32.5
3 235.5 176.0 33.8
4 130.2 95.5 36.3
5 141.7 105.8 33.9
6 124.7 93.2 33.7
7 141.8 89.0 59.3
8 114.3 82.8 38.0
9 161.4 116.5 38.6
10 132.0 96.2 37.2

Sums
Average 37.7

Near-End of Run Moisture Meter Check

Run Time 146:08 I
Course NE SE NW SW

side side side side

1 14.7 14.9 15.2 14.5

2 13.4 15.3 11.8 17.9

3 13.5 13.8 15.7 13.7

4 15.1 14.1 11.7 14.1

5 16.0 15.6 14.4 12.0

6 13.7 10.9 12.6 13.6

7 15.7 14.6 14.0 14.6

8 13.6 13.4 15.1 14.7

9 12.0 12.8 17.0 13.9

10

Averages I 14.2 I 13.9 I 14.2 I 14.3 I 14.2



Average

Cold MC checks

Douglas-fir Charge 1, 12-17-98
Course 1 Course 2 Course 3 Course 4 Course 5

14.6 12.8 12.8 15.1
13.5 14.1 15.0 12.8
13.7 12.9 8.1 11.7
11.5 12.6 13.1 13.9
13.5 11.2 10.6 11.5
14.0 10.4 12.6 14.6
11.7 10.8 14.5 18.2
8.2 11.4 12.0 16.9

_1.;.;;2;.;..6~ _1_2......0_1.--_12_.3~ _1_4......3--...--..._--...112.81

Douglas-fir Charge 2, 12-21-98
Course 1 Course 2 Course 3 Course 4 Course 5

17.6 12.5 14.7 13.1 6.6
10.0 13.5 11.7 10.6 12.2
9.6 10.5 9.9 12.5 14.7
10.6 11.4 7.9 13.4 11.5
10.8 9.3 15.1 12.6 13.3
12.9 13.9 11.4 9.7 12.2
13.4 11.1 10.8 11.2 14.5

Average 12.1 11.7 11.6 11.9 12.1 111.91



Attachment 2. Kiln Schedule.
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Attachment 3. Kiln data.



Willamette Industries, Inc.
BMG Engineering - Western Region

December 30, 1998

2730 Pacific Blvd. S.E.
P.O. Box 907

Albany, OR 97321
Office: (541) 924-5380

Fax: (541) 928-1988

Mr. David Rossman, Horizon Engineering
13585 NE Whitaker Way
Portland, OR 97230

Number of units:
Lumber pieces per unit:

RE: Process data for Douglas Fir Lumber Dry Kiln Source Testing at OSU
Vaughn Laminating Complex, Title V No. 200550
Warrenton Sawmill, Title V No. 04-0041

The following Douglas Fir lumber data is provided for inclusion into
Willamette's dry kiln source test report. The data is representative of
Vaughn Laminating Complex dry kiln operation, but will be used for
Warrenton Sawmill's dry kiln emission factor verification.

Lumber specie: Coastal and Cascade Douglas Fir
Lumber dimensions (wt. ave.): 2" x 6" x 16'
Lumber cut date: 11/9/98
Lumber transport to OSU date: 12/11/98

transported under cover
OSU stored under cover outside

2
Run 1 - 160

3/4" stickers
20 boards high, 8 boards wide

Run 2 - 144
3/4" stickers

18 boards high, 8 boards wide
Lumber grade breakdown: 113 Pcs of #1

183 Pcs of #2 and #3
8 Pcs of Economy

(based on grades produced since May 1997 to October 1998)

Log source: 20 to 60 days old
mixed decks from Willamette's Coburg sawmill

including coastal and cascade Douglas Fir

Target oven-dry moisture content for dried lumber: 12%
Length of kiln schedule: 60 hours

Questions? Please call me at 541 9245388.



To: Kate Krisor

OREGON STATE UNIVERSITY
Department of Forest Products

Corvallis. OR 97331

DATE: February 12, 1999

Orqanization: Horizon EnoineerinQ

Fax Number: (503) 255-0505
Total pages_'

The schedules look fine elCcept for the Uspray" column.

Our spray was enabled for the entire cycle. Whether or not it was on depended on the
wet-bulb temperature. In Attachment 3. the Spray column tells what % the valve was
open.

Small kilns have a higher surface to volume ratio and often cannot hold the wet-bulb
temperature without some steam spray compared to a larger kiln.

From: Michael R. Milota

Voice Number: (541) 737-4210

FAX Number: (541) 737-3385

E-Mail: MilotaM@frl.orst.edu



ADMINISTRATIVE



Willamette Industries, Inc.
for Warrenton, OR
for Vaughn, OR

I

I !

II

I
I

I

13585 N.E. Whitaker Way' PorHand. OR 97230
Phore (503)255-5050 • Fax (503)255-0505
hor~one@teleport.com

October 27, 199il

Mr. Jack Herbert
Oregon De~artlTJent of Environmental Quality
2020 SW 4 ,#400 '
Portland, OR 9120~·4987 .

Ms. Gr.acia Castro .
Lane Regional Air p:ollution Authority
1010 Main Street '
Springfield, OR 974177

. .
Re: Source Tes~inQ:

This corresponden<ie is notice that Horizon Engineering is to do source testing to
confirm emission factors for the above-referenced and other facilities, schEi,duled
for November 16·21 and December 14-19, 1998. The work will be clone atthe .
Forest Research L~b at Oregon State University in Corvallis. This will serve as
the Source Test PI~n unless changes are requested prior to the start ottesting.

1. Source(s) to be, Tested: Wel/ons Test Kiln (two exhausts)

2. Purpose of fh9'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 twq stacks, one exhausting at a time depending dn fan direction
and damper positions. The direction of flow (and the stack that is exha\lsting):
changes every three hours (after an initial 1is-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 b~ Tested: Particulate and voe

Air Pol/ution Emission Testing. Infrared Inspections. Mechanical ~nginfkrjrig '.., .! ., , :. . '.



Jack Herbert, ODEQ, October 27, 1998.. _.. . .

11. Horizon Engrgl Contacts:

Fax

12. Source Site Pei-sonriel:

Fax '.

·13. RegulatOry Co~tacts:

Fax

David Rossman or
David Broderick
(503) 255-5050
(503) 255-0505

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 Pro~es$/ProductionInformation: Process operatirig data and
production inf0rIj11atiol1l 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 ~eport. . .

15.Control DevlceiOperating Parameters: NA

16. Other Proce~s ~on$iderations,including intermittent produCtion, special
feed or prodljct,ietc.: None Known

17. Administrative; Unless notified prior to the start of testing, this test plan is
considered apprbvE1d for compliance testing of this source. A letter .'
acknowledging recEiipt of.this plim and agreement on the content {or changes as
necessary) would be appreciated.

The Departmentjand Lane Regional will be notified of any changes in source:test
plans prior to testing. It is recognized that significant changes not . .
acknowledged, Whk:h could affect accuracy and reliability of the results, could
result In test report rejection.

. .

Source Test ReportS willpe prepared by Horizon Engineering and will include all.
results and example calculations, field sampling and data reduction procedures, .
laboratory analY$is reports and QAlQC documentation. Source Test Reports will
be submitted to yoti within 45 days of the completion of the fieldwork, unless'
another deadline h~s been stipUlated. WiJlamette 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.

SiW~
David Ba9well

CCi Jon Lund @;Wi/lamette Industries, Inc., Albany, OR

.*to..... HORIZON ENGINEERING •••••••



regan
John A. Kitzhaber, M.D., Govemor

November 13, 1998

WILLAMETIE 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 .. 17- Northwest Region,'. -..... . _' ~8 SW Fourth A;venue

SUite 400
Portland, OR 97201-4987

(503) 229-5263 Voice
11rY(503) 229-S471

Re: AQ Clatsop County
Permit No 04-0041
Willamette Industries' Warrenton Mill
Source-test plan for particulate and vae
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 (VQG) 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-l



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 reason 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




