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1. C E R T I F I C A T I O N  S H E E T  

************ 

WILLAMETTE INDUSTRIES 
Springfield, Oregon 

Project #98-092D 

1 hereby certify that the sampling and analytical procedures and data presented in this 
report are authentic and accurate. 

'3 Reviewed by 

I hereby certify that the testing details and conclusions reported herein are, to the best of 
my knowledge, accurate and valid. 

I 

by: c,44 
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Parameters Measured 

Particulate Matter 
Formaldehyde 
Carbon Monoxide 
Nitrogen Oxides 
Volatile Organic Compounds 
Oxygen 8 Carbon Dioxide 

E M I S S I O N S  T E S T  R E P O R T  

WILLAMETTE INDUSTRIES 
Springfield, Oregon 

VENEER DRYERS #I & #2 

Test Location 

Dryer Exhaust 
(prior to ESP) 

2. INTRODUCTION: 

2.1. Test PurDose: 

The purpose of this testing was to develop emission factors for uncontrolled direct 
fired natural gas veneer dryers. 

2.2. Test Parameters: 

All field testing was performed by Mark W. Bailey, Jim Turcke and Jackie Turcke of 
BWR Associates Inc. as outlined below. 

Source 

Veneer Dryer #I 
heart (2 runs) - sap (2 runs) 

Veneer Dryer #2 - heart (2 runs) 
sap (2 runs 

Particulate Matter 
Formaldehyde 
Carbon Monoxide 
Nitrogen Oxides 
Volatile Organic Compounds 
Oxygen 8 Carbon Dioxide 

Dryer Exhaust 
(prior to ESP) 

Test Date 

6/2/98 

6/1/98 

2.3. Observers Names: 

2.3.1. Agency Observers: Notified, not present 

2.3.2. Industry Observers: Bob Calhoun, Quality Control Supervisor 
Willarnette Industries 

Kathy Sperle, Environmental Engineer 
Willamette Industries 
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3. SUMMARY OF RESULTS: 

3.1, VENEER DRYER #I - HEART (6/2/98) : 

Y 

Exhaust Characteristics 

remperature - OF 
Moisture - % 
delocity - fpm 
'low Rate - acfhin 

Particulate Emissions 

- dscflmin 

Concentration - gr I dscf 
Mass Emission - Ibs I hr 
Emission Factor - Ibs I MSF (3I8") 
lsokinetic Sample Rate - % 

Gaseous Emissions 

Carbon Monoxide (CO) ; .:->; ,',: i: ., -- , .  
' . \  .,,;<, .- \ 

- PPm (dry) - Ibs I hr 
- Ibs I MMBtu 5.> o! I-.'?- 

- 7 

() :'I-" lb+/ F A ~ F  1 -. 

Nitrogen Oxides (NOx) - PPm (dry) t b 7 j W  \ 
- Ibs I hr 0 , t b 9  > 
- Ibs I MMBtu 0.05 
- Ibd ag 0 ,  la 

FID Detektable Volatile Organic 
Compou W ! C )  

- Ibs carb6n I hr 
- Ibs carbon I MSF (3/8) 

- p& Get, as carbon) \ 
\ 

Formaldehyde (HCHO) 

- Ibs formaldehyde 1 hr 
- Ibs carbon I hr 
- Ibs carbon I MSF (3I8") 

\ - ppm (dry) 

+-- - 
Total VOCs (FID + HCHO) - Ibs carbon 1 hr --i 

- Ibs carbon I MSF (3I8") 

Carbon Dioxide Content - % (dry) 
Oxygen Content - % (dry) \ 

Dryer Production 

Throughput - Sq Ft I Hr (318") *\ 

Run 1 

224 
8 
2030 
14000 
9700 

Run 1 

0.060 
5.0 
0.45 
106 

Run 1 

24 
1 .o 
0.20 
3. ozq 

5 
0.3 
0.07 
c.(.-;-. / 

187 
3.65 
0.33 

10 
0.47 
0.19 
0.02 

3.84 
0.34 

19.34 
0.83 

Run 1 

11,173 

3 

Tun 2 

!I8 
1 
!OOO 
I3800 
3500 

?un 2 

1.045 
3.7 
1.32 
I06 

?un 2 
~~ 

26 
1.1 
1.22 
,.Oaq 

5 
3.3 
3.06 
:, :I,:.+ 

179 
3.48 
0.30 

12 
0.53 
0.21 
0.02 

3.69 
0.32 

19.34 
0.82 

Run 2 

11,591 

920 MASON WAY MEDFORO. OREGON 97501-1343 0 

~ 

Avg 1-2 

22 1 
8 
2020 
13900 
9600 

Avg 1-2 

0.053 
4.3 
0.38 
106 

~ 

Avg 1-2 

25 
1.0 
0.21 
?,Ti 

5 
0.3 
0.07 

183 
3.57 
0.31 

11  
0.50 
0.20 
0.02 

3.77 
0.33 

19.34 
0.83 

Avg 1-2 

11,382 
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B W B  environmental consultants . 
3.2. VENEER DRYER #I -SAP (6/2/98) : 

Exhaust Characteristics 

remperature -OF 
bloisture - % 
Jelocity - fpm 
-low Rate - acfImin 

- dscfhin 

'articulate Emissions 
~~ ~~ ~~~ 

:oncentration - gr I dscf 
Mass Emission - Ibs I hr 
imission Factor - Ibs I MSF (3I8") 
sokinetic Sample Rate - % 

Gaseous Emissions 
~~ ~~~~~ 

,arbon Monoxide (CO) .. 
\ 

- ppm (dry) - Ibs I hr 
- Ibs I MMBtu 

i & / W r n 4  
Vitrogen Oxides (NOx) 

,\ 
- ppm (dry) 
- Ibs I hr 
- Ibs I MMBtu 

FID Detectable Volatile Organic 
Compounds (VOC) 

- ppm (wet, as carbon) 
- Ibs carbon I hr 
- Ibs carbon I MSF (318") 

\. 

Formaldehyde (HCHO) 

- Ibs formaldehyde I hr 
- Ibs carbon I hr 
- Ibs carbon I MSF (318") 

\ 
- ppm (dry) 

Total VOCs (FID + HCHO) 
- Ibs carbon I hr 
- Ibs carbon I MSF (318") 

Carbon Dioxide Content - % (dry) 
Oxygen Content - % (dry) \ 

\\ 

Dryer Production 

Throughput - Sq Ft I Hr (318") '\ 

Run 3 

232 
8 
2060 
14200 
9700 

Run 3 

0.035 
2.9 
0.49 
98 

Run 3 

20 
0.8 
0.17 
0 1 3 b  

4 
0.3 
0.06 
0. L?5 

60 
1.18 
0.20 

12 
0.54 
0.21 
0.04 

1.39 
0.24 

19.33 
0.75 

Run 3 

5.883 

Run 4 

232 
8 
2050 
14100 
9600 

Run 4 

0.035 
2.9 
0.36 
99 

Run4 . 

21 
0.9 
0.15 
!-', \ I \ 

4 
0.3 
0.05 
3.gY 

.* 

72 
1.40 
0.17 

15 
0.66 
0.26 
0.03 

1.66 
0.21 

19.08 
0.79 

Run 4 

8,073 

4vg 3-4 
?32 
3 
!060 
14100 
3600 

4vg 3-4 

1.035 
Z.9 
1.42 
38 

Avg 3-4 

20 
0.9 
3.16 
3, I-=% 

4 
0.3 
0.06 

66 
1.29 
0.19 

13 
0.60 
0.24 
0.03 

1.53 
0.22 

19.21 
0.77 

Avg 3-4 

6.978 

. .  
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B W A  environmental consultants - 
3.3. VENEER DRYER #2 - HEART (6/1/98) : 

Exhaust Characteristics Run 1 Run 2 Avg 1-2 

245 
5 
5300 
43300 
29300 

Temperature - "F 
Moisture - % 
Velocity - fpm 
Flow Rate - acfIrnin 

- dscflmin 

240 
7 
6190 
42600 
28900 

249 
6 
6410 
44000 
29700 

Particulate Emissions Run 1 Avg 1-2 

0.020 
5.1 
0.36 
99 

Run 2 

Concentration ~ gr I dscf 
Mass Emission - Ibs I hr 
Emission Factor - Ibs I MSF (3/8) 
lsokinetic Sample Rate - % 

0.019 
4.6 
0.30 
100 

0.022 
5.5 
0.41 
98 

Gaseous Emissions Run 1 Avg 1-2 

33 
4.2 
0.42 
j , ;Gj 

5 
1 .o 
0.10 

89 
5.20 
0.36 

2 
0.30 
0.12 
0.01 

5.32 
0.37 

19.84 
0.65 

Run 2 
Carbon Monoxide (CO) 

- Ppm (dry) - Ibs I hr 
- Ibs I MMBtu 

Nitrogen Oxides (NOx) 
- ppm (dry) - Ibs I hr 
- Ibs I MMBtu 

FID Detectable Volatile Organic 
Compounds (VOC) 

- pprn (wet, as carbon) - Ibs carbon I hr 
- Ibs carbon I MSF (3/8") 

. 
'\ 

Formaldehyde (HCHO) 

- Ibs formaldehyde I hr 
- Ibs carbon I hr 
- Ibs carbon I MSF (3/8) 

- Ibs carbon I hr 
- Ibs carbon / MSF (3/8) 

Oxygen Content - % (dry) 
Carbon Dioxide Content - % (dry) 

c 
'\ 

- Ppm (dry) 

Total VOCs (FID + HCHO) 

34 
4.3 
0.49 
0.2-77 

4 
0.9 
0.10 
3.m5 

92 
5.30 
0.34 

2 
0.25 
0.10 
0.01 

5.40 
0.35 

19.98 
0.65 

33 
4.2 
0.36 
?,3l-i- 

5 
1 .o 
0.09 0*:,7 

87 
5.11 
0.38 

2 
0.34 
0.14 
0.01 

5.25 
0.39 

19.71 
0.64 

Dryer Production Run 1 Run 2 Avg 1-2 

14,404 Throughput - Sq Ft I Hr (318)  15,370 13,437 

5 
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Exhaust Characteristics 

Temperature - OF 
Moisture - % 
delocity - fpm 
'low Rate - acfImin 

- dscfImin 

Particulate Emissions 

:oncentration - gr I dscf 
Mass Emission - Ibs I hr 
Emission Factor - Ibs I MSF (3I8") 
sokinetic Sample Rate - % 

Gaseous Emissions 

Zarbon Monoxide (CO) 
- PPm (dry) 
- Ibs I hr 
- Ibs I MMBtU 

Nitrogen Oxides (NOx) 
- PPm (dry) - Ibs I hr 
- IbS I MMBtU 

FID Detectable Volatile Organic 
Zornpordp+VOC) \, 

- p m a s  carbon) 
-\ - Ibs carbon I hr 

- Ibs carbon I MSF (3I8") 

Formaldehyde (HCHO) 

- Ibs formaldehyde I hr 
- Ibs carbon I hr 
- Ibs carbon I MSF (318") 

- Ibs carbon I hr 
- Ibs carbon I MSF (3I8") 

- PPm (dry) 

Total VOC's (FID + HCHO) 

Oxygen Content - % (dry) 
Carbon Dioxide Content - Oh (dry) 

Dryer Production 

Throughput - Sq Ft I Hr (3/8") -. .~ . ,  . I  

Run 3 

258 
10 
5240 
$2900 
27600 

Run 3 

3.013 
3.0 
3.43 
100 

Run 3 

25 
3.0 
0.20 
3 ,  q2- 

5 
1.2 
D.08 
?. I tq  

56 
3.19 
0.45 

2 
0.22 
0.09 
0.01 

3.28 
0.46 

19.25 
0.80 

Run 3 

7,063 

6 

Run 4 

247 
10 
6200 
42600 
27800 

Run 4 

0.016 
3.9 
0.51 
100 

Run 4 

22 
2.7 
0.25 
0,7;57 

5 
0.9 
0.09 
3. I !e 

58 
3.29 
0.44 

2 
0.19 
0.08 
0.01 

3.37 
0.45 

19.73 
0.71 

Run 4 

7,565 

Avg 3-4 
253 
10 
5220 
42700 
27700 

Avg 3-4 

3.015 
3.4 
0.47 
100 

Avg 3-4 

24 
2.8 
0.23 

6 
1.1 
0.08 

57 
3.24 
0.44 

2 
0.21 
0.08 
0.01 

3.33 
0.45 

19.49 
0.76 

Avg 3-4 
7,314 
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System Component 

Tvoe S Pitot Tube: 

3.5. Discussion: 

Measure of Performance 
(6/1/98) (6/2/98) 

,. 
Maximum average difference of Cp sides A, B 
Maximum average deviation from mean 

Side A 
Side B 

0.0072 0.0072 

0.0089 0.0089 
0.0080 0.0080 

Probe Nozzle: 
Maximum difference between measurements 

Sampling System Thermometers: 
Maximum difference from reference thermometer 

Filter Oven 
lmpinger Exit 
Stack 
Dry Gas Meter Inlet 
Dry Gas Meter Outlet 

0.003 inches 0.002 inches 

0.2% 
0.9% 
0.1% 
0.2% 
0.5% 

Orifice Meter Coefficient. AH, 

Dly Gas Meter Coefficient (Y) 

Maximum difference from average AH= 

Maximum difference from average Y 
Difference between prelpost Y 

0.2% 
0.9% 
0.1% 
0.2% 
0.5% 

0.03 'H,O 0.03 'H,O 

0.007 0.007 
1 % 1% 

7 
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t.1 B W A  environmental consultants \ 

System Component 

Dry Gas Meter Thermometers 
Maximum difference from reference thermometer 

Dry Gas Meter Inlet 
Dry Gas Meter Outlet 

Table 11: Measurement System Performance Evaluation 
NCASI Formaldehyde Method 

Measure of 
Performance 

0 4% 
0 3% 

Dry Gas Meter Coefficient (Y) 
Maximum difference from average Y 
Difference between prelpost Y 

Low Spike 
High Spike 

Spike Recovery - % 

0.004 
0% 

89 
100 

Table 111: Measurement System Performance Evaluation (6/1/98) - Instrumental Gases 

0.5 - 0.8 

Instrument Parameter 

1 .o 
1 .o 

Span 

Sensitivity (% of span) 

Calibration Gas (% of span) 

Analyzer Calibration Error 

Sampling System Bias 
(% of span) 

maximum zero: 
maximum upscale: 

maximum zero 
maximum uoscale 

Drifl (Oh of span) 

Instrument I Test Method 

CO I EPA 10 I NOx I EPA 7E I VOCEPA 25A 

300 ppm 

1 .o 
zero: 0 
mid: 34 
high: 84 

% of span 
zero: 0.1 
mid: 0.7 
high: 0.5 

100 ppm 100 ppm 

1 .o 

zero: 0 
mid: 49 
high: 84 

% o f  span 
zero: 0.0 
mid: 0.8 
high: 0.0 

zero: 0 
low: 30 
mid: 51 
high: 08 

low: - 0.7 
mid: ~ 0.2 

not applicable 

0.7 1 .o 
~ 0.7 I 0.0 1.2 I -0.9 

8 

0, I EPA 3A 

25% 

0.5 

zero: 0 
mid: 40 
high: 82 

% of span 
zero: 0.0 
mid: 1.2 
high: 0.7 

1.2 
1.6 

0.8 
2.0 

7 10% 

zero: 0 

% of span 
zero: 0.5 
mid: 0.1 
high: 0.2 

I - 1.6 
- 0.4 

- 3zJ 920 MASON WAY MEDFORD. OREGON 97501-1343 Vi411 779-2646 
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920 MASON WAY 0 MEDFORD. OREGON 97501-1343 0 [5411 779-2646 L 

Table IV: Measurement System Performance Evaluation (6/2/98) - Instrumental Gases 

II 

maximum upscale: 

Instrument I Test Me 

I NOx I EPA 7E I VOClEPA 25A 
Instrument Parameter 

CO / EPA 10 

- 2.4 I 3.0 

mid: 34 
high: 80 

Drifl ( O h  of span) 
maximum zero 
maximum upscale 

Analyzer Calibration Error % of span I zero: 0.1 

- 0.7 3.0 2.7 - 0.7 2.0 3.0 

100 ppm 

1 .o 
zero: 0 
mid: 49 
high: 84 

% of span 
zero: 0.0 
mid: 0.8 
hioh: 0.0 

100 ppm 
propane 

<0.1 

zero: 0 
low: 30 
mid: 51 
high: 88 

% of cal gas 
low: 0.3 
mid: - 0.2 

not applicable I Sampling System Bias 
(% of span) 

maximum zero: I - 1.5 1 3.0 

)d 

0, I EPA 3A 

25% 

0.5 

zero: 0 
mid: 48 

high: 82 

% of span 
zero: 0.0 
mid: 1.2 

high: 0.7 

1.2 
- 2.4 

0.4 - 1.6 

1 0% 

zero: 0 

high: 85 

% of span 
zero: 0.5 
mid: 0.1 
high: 0.2 

- 1.1 

3.7. Data Reoresentation: 

Calculations presented in this report utilize a standard temperature of 528R (68OF) 
and a standard pressure of 29.92 "Hg. Calculations are carried out by computer 
and the final results listed in Section 3 are manually rounded according to the 
procedures outlined in "Standard Methods for the Examination of Water and 
Wastewater", 14th edition, 1975. 

3.8. Errors in Stack Samolinq: 

Table V is taken from a paper entitled "Significance of Errors in Stack Sampling 
Measurements" by R.T. Shigahara, W.F. Todd, and W.S. Smith. It summarizes the 
maximum error expressed in percent which may be introduced into the test 
procedures by equipment or instrument limitations. In practice, BWR Associates 
has been able to consistently reproduce results from steady state operations within 
less than 5% variation between sequential tests and at less than 3% variation 
between simultaneous tests. 

9 
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Measurement 

Stack Temperature Ts 
Meter Temperature Tm 
Stack Gage Pressure Ps 
Meter Gage Pressure Pm 
Atmospheric Pressure Patm 

% Max Error 

1.4 
1 .o 

0.42 
0.42 
0.21 

4. SOURCE DESCRIPTION AND OPERATION: 

10 

c 5f 

Type of Source: Longitudinal direct fired veneer dryers 

Veneer Drver #I Veneer Drver #2 

Manufacturer: Prentice 
# of Decks: 6 
# of Sections: 18 

Coe 
6 
18 

Air Pollution Control System: (Downstream of sampling locations) 

Wet Electrostatic Precipitator (E-Tube) 
Manufacturer: Geo Energy 
Install Date: 1997 
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Ft'lhr Redry 
(318") ( % )  

15,370 5 

13.437 9 

7,063 22 

Average Operating Parameters: 

Average 
Average Temperatures 

Thickness 8 Species Dry Time ( O F )  
(min) green hotend 

N I S  N I S  

heart U S i  i i 7  

heart +b7 zs 7 

sap 5'29 $9 

0 169 53's douglas fir 1 1  0 469 I438 247 I247 - 

0 169 53's douglas fir 11.7 483 I450 258 / 256 

0 169 53's douglas fir 24 2 543 I505 268 I269 

Veneer Dryer #I Testing (6/2/98) 

4 I na 
7,565 I 26 I 0.169 53's douglas fir 

saD 

11 
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5. PROCEDURES: 

5.1. Sampling Port Location: See Sample and Traverse Point Determination Sheets 
(Appendices A & B, Sections 6.1.4. & 7.1.4.) 

Sampling Point Description: See Sample and Traverse Point Determination 
Sheet (Appendices A & 8, Sections 6.1.4. &7.1.4.) 

Sampling Apparatus: See Sample Train Schematics (Appendix A, Sections 6.1.5. 
& 6.2.5.) and Continuous Gas Sampling Schematic (Appendix A, Section 6.3.3.) 

5.2. 

5.3. 

5.4. Instruments Utilized: 

Siemens Ultramat 5E NDlR CO Analyzer 
Beckman 951A Chemiluminescent NOx Analyzer 
Rosemount Analytical 402 FID VOC Analyzer 
Beckman 7003D Chemical Cell Oxygen Analyzer 
Beckman 870 NDlR CO, Analyzer 

5.5. Sampling Methods Utilized: The following methods were utilized for the pollutants 
tested: 

Particulate ODEQ 7 
Carbon Monoxide EPA 10 
Oxides of Nitrogen EPA 7E 
Volatile Organic Compounds 
Formaldehyde NCASI Acetylacetone Method 
Diluent Gases EPA 3A 

EPA 25A (FID Detectable) 

12 
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6.1. SUBAPPENDIX I: PARTICULATE SAMPLING ANALYSIS 

6.1.1. Sampling Calculations 
6.1 .I .l. Nomenclature 
6.1.1.2. Sample Hand Calculation 
6.1.1.3. , Computer Calculations 

6.1.1.3.1. Runs 1-2 (heart) 
6.1.1.3.2. Runs 3 4  (sap) 

6.1.2. Field Data 
6.1.2.1. Run 1 (heart) 
6.1.2.2. Run 2 (heart) 
6.1.2.3. Run 3 (sap) 
6.1.2.4. Run 4 (sap) 

6.1.3.1. Weight Distribution 
6.1.3.2. Intermediate Weights 
6.1.3.3. Blank Calculations 

6.1.3. Laboratory Analysis 

6.1.4. Sample and Traverse Point Determination Sheet 

6.1 5. Sample Train Schematic 

6.1.6. Calibration and Quality Assurance Data 
6.1.6.1. Pitot Tube #6 Calibration 
6.1.6.2. Stack Thermometer G Calibration 
6.1.6.3. Nozzle Z Calibration 
6.1.6.4. Sample Train LS-2 Thermometers 

6.1.6.4.1. Filter Oven 
6.1.6.4.2. lmpinger Exit 

6.1.6.5. Control Unit #2 Thermometers 
6.1.6.5.1. Meter In 
6.1.6.5.2. Meter Out 

6.1.6.6. Control Unit #2 Calibrations 
6.1.6.6.1. Full Range 
6.1.6.6.2. Post Test 
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NOMENCLATURE FOR ODEQ METHODS 1-4,7 

BBBREVlATlON 

A 

BWS (calc) 

BWS (min) 

BWS (sat) 

% co, 

CP 

cs 

CS' 

c, 

dH 

Dn 

dP 

dt 

e" 

%I 

Md 

DESCRIPTION 

Cross sectional area of exhaust - ft.2. 

Water vapor in the gas stream, proportion by volume. As 
calculated from condensate catch. 

Water vapor in the gas stream, proportion by volume. Minimum 
value as determined by either BWS (caic) or BWS (sat). 

water vapor in the gas stream, proportion by volume. Calculated 
by use of carrier equation and assuming saturated conditions. 

Percent of carbon dioxide by volume - dry. 

Pitot tube coefficient, dimensionless. Determined by calibration. 

Concentration of particulate matter in exhaust gas, dry basis, 
corrected to  standard conditions - grldscf and gldscm. 

concentration of particulate matter in exhaust gas, dry basis, 
corrected to  standard conditions and for excess air - gr/dscf and 
gldscm. 

Emission rate of particulate matter in the gas stream - ibslhr and 
kglhr. 

Average pressure differentlal across.the orifice meter - inches of 
H,O. 

Average nozzle diameter - inches. 

Average square root of veloclty head - inches H,O. 

Total sampling time - minutes. 

vapor pressure of water a t  saturated temperature - inches Hg. 

Percent of isokinetic sampling. 

~ r y  molecular weight - g/g-mole. 



ABBREVIATION 

Mn 

MS 

Na 

% Nz 

%Oz 

Pb 

Ps 

QS 

Qs 6td) 

Tml 

Tmo 

TS 

VlC 

Vm 

Vm (Std) 

Y 

NOMENCLATURE FOR ODEQ METHODS 1-4,7 
Contlnued 

DESCRIPTION 

Total amount of particulate matter collected - mg. 

Molecular weight of exhaust gas, wet basis - glg-mole. 

Average coslne of null angle. 

Percent of nltrogen by volume, dry basis. 

Percent oxygen by volume, dry basis. 

Barometric pressure a t  measurement site - Inches Hg. 

Absolute exhaust gas pressure - inches Hg. 

Actual exhaust gas flow rate - acfmln and acmlmln. 

Dry volurnetrlc exhaust gas flow rate corrected to standard 
conditions - dscf/mln and dscm/mln. 

Average dry gas meter Inlet temperature - O F .  

Average dry gas meter outlet temperature - O F .  

Average exhaust gas temperature -OF. 

Total volume of llquld collected in lmplngen and silica gel-mi. 

Volume of gas sample as measured by dry gas meter - dcf. 

Volume of gas sample measured by the dry gas meter, corrected 
to standard conditions. 

Average sample point velocity - fps and fpm. 

Average exhaust gas velocity - fps and fpm. 

Volume of water vapor In the gas sample, corrected to standard 
conditions - scf. 

Dry gas meter callbratlon factor, 

. j  

_. 



SAMPLE CALCULATIONS FOR ODE0 METHODS 1-4,7 

VW(std) = 0.04707 (VIC) 
Vw(std) = 0.04707 (65.2 = 4 0 SCf 

Md = 0.440 (% C02) + 0.320 (% 02) + 0.280 (% N2) 

MU = 0.440 (0.63 ) + 0.320 04-34) + 0.280 (19.63) 
Md = 28.9 I g/g-mole 

... I 

vs = -33.9 fps 



Ct = 0.00857 (CS) (Qs(std)) = 0.00857 (OD60) ( 96-70 ) 
Ct = s-o Ibs/hr 



CALCULATION SHEET FOR ODEQ METHODS 1-4,7 
DRYER #I - HEART 

RUN RUN AVG 
1 2 

SYMBOL DEFINITIONS - UNITS 

Vm Sample Volumedd 
Y Gas Meter Factor 
Pb Barometric Pressure-"Hg 
dH Average Orifice Differential-"H20 
Trni Average Inlet Meter Temp.-F 
Tmo Average Outlet Meter TempF 

7' Vrn(std) Standard Sample Volume -dscf 
-dscm 

51 360 
0.99 
29.00 
2.067 
95.4 
85.9 

47.95 
1.36 

Vlc Net Volume Condensate-ml 85.2 
Vw(std) Standard Net Volume Condensate-scf 4.01 

---> Bws Fraction Of H20 Vapor-vol. 720.077 

%CO2 Percent C02 By Vol. (dry) 
4 %02 Percent 0 2  By VoI. (dry) 

%N2 Percent Nitrogen By Vol. (dry) 
Md Dly Molecular Weight-g/g. mole 
Ms Wet Molecular Weight (wet)-g/g. mole 

0.83 
19.34 
79.83 
28.91 
28.06 

Cp Pitot Tube Coefficient 0.794 
dP Average SQRT Of Velocity Head-"H20 0.545 
e TS Average Exhaust TempF 224.5 
-----3Ps Absolute Exhaust Pressure-"Hg 29.07 

Vs Average Exhaust Gas Velocity -fps 34 
-fpm 2034 

A Cross Sectional Area of Exhaust-sq. fl. 6.874 
Y Q s  Exhaust Gas Flow Rate-ad/min 13980 

Qs(std) Standard Gas Flow Rate -scf/min 10479 
-dscf/min .9670 
dscmlmin 274 

-aunlmin 396 

Mn Weight Of Collected Particulate-mg 187.0 
Cs Particulate Concentration -gr/dscf 0.060 

-g/dscm 0.138 
Ct Particulate Emission Rate -Ibs/hr 5.0 

-kgihr 2.3 

-\ i Pr Production Rate -sq. fUhr (318'7 11173 
Ef Particulate Emission Factor -Ibs/MSF (3/8") \ 0.45 

Dn Average Nozzle Diam.-inches 
dl Total Sampling Time-min. 

.> %I Percent Of lsokinetic Sampling 

0.3140 
60.0 
106 

P U N T  WILIAMETTE INDUSTRIES SPRINGFIELD, OR 
JOB: 98-092D 

SOURCE: VENEER DRYER # I  CONDITION: HEART 
DATE: 6/2/98 

50.900 
0.99 
29.00 
2.043 
92.5 
82.0 
47.35 
1.34 

95.8 
4.51 
0.087 0.082 

0.82 0.83 
19.34 19.34 
79.84 
28.91 
27.96 

8 . 7 %  

0.794 
0.539 
217.7 221.1 
29.07 

33 34 
2005 2019 

6.874 
13779 13879 
390 393 

10431 10455 
\. 9524 9597 

270 272 

138.9 
0.045 0.053 
0.104 0.121 
3.7 4.3 
1.7 2.0 

11591 11382 
'\ 0.32 0.38 

0.3140 
60.0 
106 106 



CALCULATION SHEET FOR ODEQ METHODS 14,7  
DRYER #I -SAP 

RUN RUN AVG 
3 4 

SYMBOL DEFlNlTiONS - UNITS 

Vm Sample Volumedcf 
Y Gas Meter Factor 
Pb Barometric Pressure-"Hg 
dH Average Orifice DifferentiaL"H20 
Tmi Average tnlet Meter Temp.-F 
Tmo Average Outlet Meter Temp-F 

- Vm(std) Standard Sample Volume d s d  
d s u n  

VIc Net Volume Condensate-ml 
Vw(std) Standard Net Volume Condensatescf 

4 Bws Fraction Of H20 Vapor-vol. 

%C02 Percent C02 By Vol. (dry) 
--? %02 Percent 0 2  By Vol. (dry) 

%N2 Percent Nitrogen By Vol. (dry) 
Md Dry Molecular Weight-g/g. mole 
Ms Wet Molecular Weight (wet)-g/g. mole 

Cp Pitot Tube Coefficient 
dP Average SQRT Of VeloCny Head-"H20 

___ '.Ts Average Exhaust Temp-F 
--- Ps Absolute Exhaust Pressure-"Hg 

Vs Average Exhaust Gas Vel* -fps 
-fpm 

A Cross Sectional Area of Exhaust-sq. fl. 
Exhaust Gas Flow Rate-acf/min -- .A Qs 

-aun/min 
Qs(std) Standard Gas Flow Rate -scf/min 

dscflmin 
d s c d m i n  

Mn Weight Of Collected Particulate-mg 
Cs Particulate Concentration -gr/dscf 

-gldsm 
Ct Particulate Emission Rate -Ibs/hr 

-kghr 

Pr Production Rate -sq. Whr (3/8'7 
Ef Pafiutate Emission Factor -1bslMSF (318'3 

Dn Average Nozzle Diam.-inches 
dt Total Sampling Time-min.. 

Percent Of lsokinetic Sampling 

,-.-- 

__j %I 

47.594 
0.99 
29.00 
1.790 
86.8 
77.7 

44.65 
1.26 

82.2 
3.87 
0.080 

0.75 
19.33 
79.92 
28.89 
28.02 

0.195 
0.549 
231.5 
29.07 
34 

2061 

6.074 
14168 
401 

10512 
9674 
274 

100.4 
0.035 
0.079 
2.9 
1.3 

5883 
~, 0.49 

0.3140 
60.0 
98 

PLANT: WILIAMETTE INDUSTRIES SPRINGFIELD. OR 
JOB: 98-092D 

SOURCE: VENEER DRYER #1 CONDITI0N:SAP 
DATE: 6/2/98 

47.480 
0.99 
29.00 
1.764 
88.8 
78.9 
44.41 
1.26 

83.5 
3.93 
0.081 

0.79 
19.08 
80.12 
28.89 
28.00 

0.794 
0.546 
231.8 
29.07 
34 

2051 

6.874 
14096 
399 

10454 
9604 
272 

100.8 
0.035 
0.080 
2.9 
1.3 

8073 
0.38 

0.3140 
60.0 
99 

\. 

0.081 

0.77 
19.21 

231.7 

34 
2056 

14132 
400 

10483 
9639 
273 

0.035 
0.080 
2.9 
1.3 

6978 
0.42 

98 

... 

.. , 
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KETER TEWERATURE (FJ 
POINT TINT VOL. dP dB HETER VAC 0 2  

NO. MN. (cu. f t . )  'E20 'E20 IN 1 OUT ISTACK I BOX I IHP 'Eg ( 0 )  

i 
PIBLD DATA SEEET m: 6 - 2 9 8  

c02 
( $ 1  

D.E 

C.U. I: z PROBE I: 
&a: I. 0 c- , cp: 

Y: 

TEERHOHETER 1: 
? 

,, ? 2 7  W.E. 
LEU CEECK 

SYSTEN INITIAL: 0.00 cfm @ - 

NOZZLE I :  z 
DIAHETER: 0 .3 I40 

G 
Q79h 

BARMETRIC PRESSURE: 27.00 
STATIC PRESSURE: f. l .  0 

EXEAUST PRESSURE: 2 9.0 7 
ESTIMATED HOISTURE: 

PIl" INITIAL: L-- ay- 01m LI 

CONTROL UNIT 
OPERA'MR: 

I I I 

AVERAGE OF PARAMETERS: hip: 0.545 2.067 95.4 85.9 224;s - ~ - 
Vn, dcf: 51.860 ' / /TI/ v 
IHPINGER CONDENSATE: SAHPLE IDENTIFICATION AN0 DESCRIPTION 

BACK BALP ACETONE WEE ID 1: 
FRONT BALP ACETONE WEE I D  1: 

CUTTER NOZZlE ACETONE WEE I D  I: 

WATER I :  4-97 VOL. 200 m1 CIIARCE 
m l B A C K  

ACETONE I: 775 V O L . x d  ~~ 

I *ml BACK 

' I  



. -  , .  _ . _  

. a -  ( 

FIELD DATA SHEET DATE: h-3z-AL-9 

DIAEaTER: 
C.U. I: -2 PROBE !: L 

&a: 1.65 cp: afl.4 
Y. 
I. 

BAROlYETRIC PRESSUK: 
T6ER"ETEA 1: G STATIC PRESSURE: 

EXIAUST PRESSURE: 

29-00 
%-& 

P 
AVERAGE OF PARAHETERS: {dP: 0.539 Q-OG 925 61.0 Z l n  

INPINGER CONDENSATE: 

I I I I I I I I I I I I 

-- ------- 
Vm, dcf: SO.c\W I/ ,, J 7 - 7 6  

INPINGER 1 1 : z m l  @ : / 6 0 S  FILTER ID{: 2905 FILTER APPEARANCE: c w  
SMPLE IDENTIFICATION AND DESCRIPTION 

IHPINGEA UTC6 APPEARANCE: I -k. u- 
BACK HALF CONTENTSS/E20 WASE I D  1: LUIS ;04R/G 

BACK BALF ACETONE WAS6 I D  :: W / L  O C  
FRONT BALF ACETONE WASE ID f: b f / S  / O &  

I f .ycLIW IIQINGER :2:&ml 
IUINGER 13: 0 mi, 
TOTAL VOL.: m m l  J 

NET VOL. (TUTAL - 2 0 0 ) : 8 1 m i  
S I L I C A  GEL: c CWTFR !IOZZLE ACETONE WAS6 I D  1: 2 4-6.19: GROSS: 

T A R E : E ~ q  0 v VATU t :  447 VOL. 200 m l  CBARGE 

TOTAL CONDENSATE ( v ~ c ) : y s B m i  ., ACETONE :: 174 V O L . m m l  FRONT 
NET: 9. a m l  BACK 

*. "i...L *.LElb, k S Y 1  _. . 



! 

FIELD DATA SBEET DATE: 6 -2 -93 

JOB !: 
P U N T :  

EXATION: 
SOURCE: 

DUCT DIilE 
RUN f:3--5AP 
ST.:-?: 

i8 FACTOR: 
FIHIS8: 1327 

CONTROL UNIT / 

C.U. I: -2, P ~ O S E  I: 6 NOZZLE I: 
&a: T i p :  0.195 DIAHETER: 0..3/ 40 

OPERATOR: .J I, T FINAL: - 

. .  

SPHPLE IDRITIESATION AND DESCRIPTION 
D f :  2%& FILTER ZPPEARANCE: VT%lN 
. 

FILTER 11. 
IHPINCER SATC8 APPEARANCE: If . V<,/./w 

MCK 8ALF CONTENTS1820 HASB I D  :: 
~ 

iia rn ACETONE WASB ID I: ccnslol 
FRONT 8ALF ACETONE WAS8 I D  !: L(ll Lo - C m E R  NOZZLE ACETONE HAS8 I D  I :  



JOB ' t  : 
PLANT: 

LOCATION: 
SOURCE: 

DUCT DIZ 
RUN +: 
STPRT: 

da FACTOR: 
mna: 25:' 0.9 

( 

FIELD DATA SHEET DATE: 6-2-98 
C.U. I: 2 PROBE :: 

&a: I .  G..C Cp: 
Y: 

irUIOHETRIC PE:SW: zci. 0 C 

EXEAUST PESSURE: ;4/: 27 STATIC PRiSSURE: 

ESTIMTED HOISTURE: 

A W 2  OF P W T B S :  ddP: 0.w 

INPING% CONDENSATE: 

I N P I N G R  I 2 : m m l  
INPING?, $3: 0 ml 

NET VOL. (TOTAL - 200):- ml 

W VM, dci: 47.480 v v 
IHPINGR t 1 : a d  8: 

/ 4  
TONLL VOL.: B d  74 - 

I bo7 
. yellW 

I/ 

SAMPLE IDWTIf lCATION AID DESCRIPTION 
FILTER 101: 2907 FILTER APP 

IHPIlJGER CATCB A P P W  
MIX 8.W CONTWTSlB20 WEB ID I: L r / l s  

MCX aALF ACEMNE WEB ID 4: 
FRONT EALF ACEMNE WFSB ID :: 

SILICAGEL: G7 CUTTER HOZZLE XCEMNE WEB ID t :  

WATER i: 492 VOL. 200 ml CBARE 

ACETONE 1: 774 V O L . m d  FRONT 
wc) d BACK 

&d PK 



ODEQ METHOD 7 LABORATORY ANALYSIS SHEET 

PROJECT#: 98492D 
PLANT: WlLLAMmE INDUSTRIES 
LOCATION: SPRINGFIELD, OR 
SOURCE: VENEER DRYERM 

TEMP 65F 
HUMIDITY: 45% 

FILTER NUMBER: 
FILTER GROSS, g 

FILTER NET. g 
FILTER TARE, g 

FRONT WASH CONTAINER N O  
BEAKER NUMBER: 
BEAKER GROSS, g 
BEAKER TARE, g 
BLANK NET, g 
FRONT WASH NET, g 

BACK WASH CONTAINER NO: 
BEAKER NUMBER: 
BEAKER GROSS, g 
BEAKER TARE, g 
BLANK NET, g 
BACK WASH NET, g 

WATER RESIDUAL BOTTLE NO.: 

ORGANIC EXTRACT 
BEAKER NUMBERS: 
BEAKER GROSS, g 
BEAKER TARE, g 
BLANK NET. 9 
ORG. EXT. NET, g 

INORGANIC EXTRACT RESIDUE 
BEAKER NUMBER 
BEAKER GROSS, g 
BEAKER TARE, g 
BLANK NET, g 
INORG.EXT.RES.NET, g 

BACK FILTER NUMBER: 
FILTER GROSS, g 
FILTER TARE, g 
FILTER NET. 9 

TOTAL FRONT HALF NET. 9 
. rng 

TOTAL BACK HALF, NET. 9 
.mg 

TOTAL FRONT AND BACK, NET. g 
TOTAL FRONT AND BACK NET. rng 

SAMPLEDATE: 06/02/98 
REC'D DATE 06/03/98 
REPORT DATE: 06/10/98 

ANALYST: DV 

RUN 1 RUN 2 RUN 3 RUN 4 
2904 2905 2908 2907 

2.8788 2.8550 2.8730 2.8455 
2.8011 , 2.8191 2.8433 2.8145 
0.0777 0.0359 0.0297 0.0310 

WIS 103 WIS 106 WIS 109 WIS 112 
216 079 244 005 
108.8075 105,6394 108.9727 106.0303 
108.5812 105.8192 106.9520 108.0100 
0.0000 0.0000 0.0000 0.0000 
0.0263 0.0202 0.0207 0.0203 

WIS 102 WIS 105 WIS 108 WIS 111 
226 250 057 086 
106.1976 106.3845 96.5172 105.8486 
106.1 61 0 106.3473 98.4970 105.8302 

o.oo00 0.0000 O.oo00 0.0000 
0.0366 0.0372 0.0202 0.0184 

WIS IOlNB WIS 104NB WIS 107NB WIS 110NB 

129 21 1 
95.6477 105.2780 
95.6284 105.2570 
0.0000 0.0000 
0.0193 0.0210 

239 050 
104.7209 97.2410 
104.7126 97.2325 

0.0008 0.0008 
0.0075 0.0077 

1604 1605 
2.5174 2.5206 
2.4978 2.5037 
0.0198 0.0169 

0.1040 0.0561 
104.0000 56.1000 

0.0830 0.0828 
82.9700 82.7700 

0.1870 0.1389 
186.9700 138.8700 

128 
102.2360 
102.2205 
0.0000 
0.0155 

046 
98.8530 
98.8446 
0.0008 
0.0076 

1606 
2.5180 
2.5113 
0.0067 

0.0504 
50.4000 

0.0500 
49.9700 

0.1004 
100.3700 

235 
106.7297 
106,7138 

0.0000 
0.0159 

212 
106.891 1 
106,8793 

0.0008 
0.0110 

1607 
2.5225 
2.5183 
0.0042 

0.0513 
51.3000 

0.0495 
49.4700 

0.1008 
100.7700 
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BLANK CALCULATION SHEET 

PROJECT #: 98-092D 
COMPANY WILLAMETTE INDUSTRIES 
LOCATION: SPRINGFIELD, OR 
SOURCE: VENEER DRYER #1 

RUN 1 RUN 2 RUN 3 RUN 4 
ACETONE FRONT WASH 
ACETONE BOITLE #: 
FIELD VOLUME, ml: 
BLANK VALUWlOOml, g: 
LAB VOLUME, ml: 
ACETONE BLANK NET, g: 

ACETONE BACK WASH 
ACETONE BOITLE #: 
FIELD VOLUME, ml: 
BLANK VALUWlOOml. g: 
LAB VOLUME, ml: 
ACETONE BLANK NET, g: 

ORGANIC SOLVENT 
SOLVENT BOITLE #: 
BLANK VALUW150ml. g: 
LAB VOLUME USED, ml: 
ORGANIC SOLVENT BLANK NET, g: 

CHARGING SOLUTION BLANK 
SOLUTION BOTTLE #: 
FIELD VOLUME, ml: 
BLANK VALUW100ml. 9: 
LAB VOLUME, ml: 
SOLUTION BLANK NET, g: 

WATER BACK WASH 
WATER BOTTLE #: 
FIELD VOLUME, ml: 
BLANKVALUWlOOml, g: 
WATER BLANK NET, 9: 

ALLOWABLE ACETONE BLANKVALUE 
FRONT WASH 
VOLUME USED IN FRONT WASH, ml: 
DENSITY OF ACETONE USED, glml: 
ALLOWABLE BLANK VALUE, g: 

BACK WASH 
VOLUME USED IN BACK WASH, ml: 
DENSITY OF ACETONE USED, gml: 
ALLOWABLE BLANK VALUE g: 

775 
200 

0.0000 
15 

0.0000 

775 
200 

0.0000 
15 

0.0000 

45 
0.0000 

150 
0.0000 

497 
200 

0.0002 
15 

0.0004 

497 
200 

0.0002 
0.0004 

21 5 
0.7857 
0.0017 

215 
0.7857 
0.0017 

ALLOWABLE ORGANIC SOLVENT BLANK VALUE 
VOLUME SOLVENT USED , ml: 150 
DENSITY OF SOLVENT USED, g/ml: 1.3255 
ALLOWABLE BLANK VALUE, g: 0.0026 

774 
200 

0.0000 
15 

0.0000 

775 
200 

0.0000 
15 

0.0000 

45 
0.0000 

150 
0.0000 

497 
200 

0.0002 
15 

0.0004 

497 
200 

0.0002 
0.0004 

215 
0.7857 
0.0017 

215 
0.7857 
0.0017 

150 
1.3255 
0.0028 

774 
200 

0.0000 
15 

0.0000 

774 
200 

0.0000 
15 

0.0000 

45 
0.0000 

150 
0.0000 

492 
200 

0.0002 
15 

0.0004 

492 
200 

0.0002 
0.0004 

215 
0.7857 
0.0017 

215 
0.7857 
0.001 7 

150 
1.3255 
0.0026 

774 
200 

0.0000 
15 

0.0000 

774 
200 

0.0000 
15 

0.0000 

45 
0.0000 

150 
0.0000 

492 
200 

0.0002 
15 

0.0004 

492 
200 

0.0002 
0.0004 

215 
0.7857 
0.0017 

215 
0.7857 
0.0017 

1 50 
1.3255 
0.0026 



SAMPLE AND TRAVERSE POINT DETERMINATION SHEET 

MINIMUM NUMBER OF TRAVERSE POINTS FOR PARTICULATE TRAVERSES 

EPA METHOD 1 

6 

Sample Port Location 
Duct diameters upstream from flow disturbance (distance A) 

0.5 1 .o 1.5 2.0 
1 

a 10 

P 
0 
I 
N 
T 
S 

4.4 

2 3 4 5 6 7 a 

Sample Port Location 
Duct diameters downstream from flow disturbance (distance B) 

3.2 2.6 

LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS 

I 1  
2 
3 

Percen 

POINT # 
6.7 

25.0 
75.0 

14.6 
29.6 
70.4 
85.4 4P- 5 

10.5 8.2 
19.4 14.6 
32.3 22.6 
67.7 34.2 

6 
7 
8 
9 
10 
11 

1 97.4 

12 

ieter 
12 
2.1 
6.7 
11.8 
17.7 
25.0 
35.6 
64.4 
75.0 
82.3 
88.2 
93.3 
97.9 

point 
POINT 

LOCATION 
1 .o 
2.4 
4.2 
6.3 
8.9 
12.6 
22.9 
26.6 
29.2 
31.3 
33.1 
34.5 

Stack Diameter (inches): 35.5 Client: Willamette lndusbies 
Distance A: 24" = 0.7 stack diameters 
Distance 6: 72" = 2.0 stack diameters 

Location: Springfield, OR 
Source: Veneer Dryer #1 

Date: June 2. 1998 Points Required: 24 
Job#: 98-0920 
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MULTI-VELOCITY "S" TYPE PITOT TUBE CALIBRATION WORKSHEET t 

PITOTPROBE ASSEMBLY # 6 DATE 
EFFECTIVE LENGTH- in. 58 CALIBRATOR 
FACE-OPENING ALIGNMENT OK MANOMETER LEAK CHECK 

VELOCITY DETERMINATION DATA 

FAN SEl-fING I I1 Ill 
EXHAUST GAS TEMPERATURE- F. 46 47 47 
BAROMETRIC PRESSURE- "Hg 28.83 28.83 28.83 
STATIC PRESSURE- "H20 1.4 1.1 0.6 
ABSOLUTEEXHAUSTGASPRESSURE-"Hg 28.93 28.91 28.87 
MOLECULAR WEIGHT OF EXHAUST GAS 28.73 20.73 28.73 
CALIBRATION VELOCITY- fom 970 1896 3084 

FAN 
SETTING 

I 

AVG. 

II 

AVG. 

111 

AVG. 

1v 

AVG. 

dP(std) 

0.060 
0.060 
0.060 
0.0600 

0.225 
0.230 
0.230 

0.2283 

0.600 
0.605 
0.605 

0.6033 

1.350 
1.350 
1.350 

1.3500 

CALIBRATION DATA 

SIDE "A" 

dP(s) 

0.100 
0.095 
0.095 
0.0967 

0.350 
0.350 
0.350 
0.3500 

0.890 
0.890 
0.890 
0.8900 

1 .goo 
1.900 
1.900 

1.9000 

CP 

0.7669 
0.7868 
0.7868 
0.7801 

0.7938 
0.8025 
0.8025 
0.7996 

0.8129 
0.8162 
0.8162 
0.8151 

0.8345 
0.8345 
0.8345 
0.8345 

SIDE '"8" 

dP(std) dP(s) 

0.065 0.110 
0.065 0.105 
0.065 0.105 

AVG. 0.0650 0.1067 

0.225 0.350 
0.230 0.350 
0.230 0.350 

AVG. 0.2283 0.3500 

0.610 0.900 
0.610 0.900 
0.605 0.900 

AVG. 0.6083 0.9000 

1.350 1.950 
1.350 1.900 
1.350 1.900 

AVG. 1.3500 1.9167 

MAXIMUM DIFFERENCE BETWEEN Cp AVERAGES OF 
SIDES "A" 8 "8" AT ANY GIVEN FAN SETTING: 

ALLOWABLE= 0.01 
DIFFERENCE= 0.0072 

MAXIMUM AVERAGE DEVIATION FROM THE MEAN FOR 
SIDES "A" 8 "8" AT ANY GIVEN FAN SETING: 

ALLOWABLE= 0.01 
SIDE "A" DEVIATION= 0.0089 
SIDE " E  DEVIATION= 0.0080 

CP 

0.7610 
0.7789 
0.7789 
0.7730 

0.7938 
0.8025 
0.8025 
0.7996 

0.8150 
0.8150 
0.8117 
0.8139 

0.8237 
0.8345 
0.8345 
0.8309 

. 
1/7/98 - 
J JT 
OK 

- 
, 

IV 
47 

28.83 
-0.5 

28.79 
28.73 
4619 - 
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THERMOMETER AND THERMOCOUPLE 
IDENTIFICATION AND CALIBRATION 

IDENTIFICATION 

THERMOMETER IO #: G 

THERMOCOUPLE ID #: 6 

JOB #: 98-092D 

DATE: 6- 18-98 

CALIBRATED BY: BV 

CALIBRATION 

AVG. EXHAUST TEMPERATURE-F.: 226 

RANGE OF CALIBRATION-10% ABS.,F 157 295 

REFERENCE TEST 
READING THERMOMETER THERMOMETER 

F F 

I 158 160.1 

II 235 235.0 

111 290 289.2 

AVERAGE-F. 227.7 228.1 

PERCENT DIFFERENCE OF ABSOLUTE READINGS: 

ALLOWABLE 1.5 % 

ACTUAL 0.1 % 

79 



EPA SAMPLE NOZZLE 
IDENTIFICATION AND CALIBRATION 

IDENTIFICATION 

NOZZLE ID#; Z 

JOB #: 98-092D 

DATE: 6-1-98 

CALIBRATED BY: JJT 

CALIBRATION 

DIAMETER # 
INSIDE 

DIAMETER 
1 - 1  

AVERAGE 

0.31 5 0  

0.3130 

0.3140 

0.3140 

DIFFERENCE BETWEEN LARGEST AND SMALLEST MEASUREMENTS 

ALLOWABLE 0.004 INCHES 

ACTUAL 0.002 INCHES 



FULL RANGE THERMOMmR 
IDENTIFICATION AND CALIBRATION 

'. 

IDENTIFICAnON 

TEMPERATURE MEASURING POINT FILTER OVEN 

THERMOMETER ID #: LS-2 DATE: 12-4-97 

RANGE-F.: 50-500 CALIBRATOR BV 

READING 

I 

II 

rn 
AVERAGE-F 

I 

11 

Jn 
AVERAGE-F. 

CALIBRATION 

REFERENCE TEST 
THERMOMETER-F THERMOMETER-F. 

71 70 

71 70 

71 70 

71.0 70.0 

252 

253 

255 

253.3 

250 

254 

255 

253.0 

HIGHEST PERCENT DIFFERENCE OF AVERAGE ABSOLUTE READINGS: 

ALLOWABLE: 1.5 % 

ACTUAL: 0.2 Yo 

i 



FULL RANGE THERMOMETER 
IDENTIFICATION AND CALIBRATION 

IDENTIFICATION 

TEMPERATURE MEASURING POINT: IMPINGER 

THERMOMETER ID #: LS-2 DATE: 12-4-97 

RANGE-F.: 

READING 

I 

II 

III 

AVERAGE-F. 

I 

II 

III 

AVERAGE-F. 

TIC CALIBRATOR: BV 

CALIBRATION 

REFERENCE TEST 
THERMOMETER-F THERMOMETER-F 

71 72.6 

71 72.6 

71 72.5 

71.0 72.6 

31 

31 

3 1  

31.0 

35.7 

35.6 

35.7 

35.7 

HIGHEST PERCENT DIFFERENCE OF AVERAGE ABSOLUTE READINGS: 

ALLOWABLE: 1.5 % 

ACTUAL: 0.9 % 

i 



-~ - 

PULL RANGE THERMOMETER 
IDENTIFICATION AM) CALIBRATION 

IDENTIFICATION 

TEMPERATURE MEASURING POINT CU #2 METER INLET 

THERMOMETER ID #: CU #2 IN DATE: 4n198 

RANGE-F.: 

READING 

I 

I1 

III 

AVERAGE-F. 

I 

II 

111 

AVERAGE-F. 

-40- 160 CALIBRATOR: jat 

CALIBRATION 

REFERENCE TEST 
THERMOMETER-F THERMOMETER-F. 

90 90 

90 90 

90 90 

90.0 90.0 

118 

118 

118 

118.0 

119 

119 

I19 

119.0 

HIGHEST PERCENT DIFFERENCE OF AVERAGE ABSOLUTE READINGS: 

ALLOWABLE: 1.5 % 

ACTUAL: 0.2 % 



FULL RANGE THERMOMETER 
IDENTIFICATION AND CALIBRATION 

IDENTIFICATION 

TEMPERATURE MEASURING POINT: ' CU #2 METER OUTLET 

THERMOMETER ID #: CU #2 OUT DATE: 4nm 

RANGE-F.: 

READING 

I 

11 

IZI 

AVERAGE-F. 

I 

n 

UI 

AVERAGE-F. 

-40-160 CALIBRATOR jat 

CALIBRATTON 

REFERENCE TEST 
THERMOMETER-F THERMOMETER-F. 

90 92 

90 92 

90 92 

90.0 92.0 

117 

117 

117 

117.0 

120 

120 

120 

120.0 

HIGHEST PERCENT DIFFERENCE OF AVERAGE ABSOLUTE READINGS: 

ALLOWABLE: 1.5 % 

ACTUAL: 0.5 % 



r u u  WINCSE CONTROL UNIT CALIBRATION WORKSHEET 

CONTROL UNIT #: 2 DATE: 4/8/98 
SERIAL #: 7271 CALIBRATOR: jat 
THERMOMETERS CALIBRATED: 4/7/98 LEAK CHECK. PASS 
BAROMETRIC PR. "Hg: 28.89 

DELTA H '"20 0.5 1 1.5 2 3 4 

BEGlNlNG METER TEMP. F 
-DRY GAS METER :INLET 86 90 91 95 100 105 

:OUTLET 81 84 85 86 88 91 
-REFERENCE METER 72 72 72 72 73 74 

BEGlNlNG VOLUME METER READING 
-DRY GAS METER 44.600 59.900 69.450 79.950 91.200 127.607 
-REFERENCE METER 188.140 202.680 211.770 221.800 232.520 267.270 

ENDING METER TEMP. F 
-DRY GAS METER :INLET 90 93 96 100 108 116 

:OUTLET 84 85 86 87 92 93 
-REFERENCE METER 72 72 72 72 73 74 

ENDING VOLUME METER READING 
-DRY GAS METER 58.736 69.088 79.272 90,340 126.873 144.953 
-REFERENCE METER 201.570 211.420 221.140 231.700 266.580 283.840 

CALIBRATION CALCULATIONS 

DELTA H '"20 0.5 1 1.5 2 3 4 

DRY GAS METER c.f. 14.136 9.188 9.822 10.390 35.673 17.346 

REFERENCE METER c.f. 13.430 8.740 9.370 9.900 34.060 16.570 

AVERAGE DRY GAS METER TEMP. F 
-INLET 88.00 91.50 93.50 97.50 104.00 110.50 
-OUTLET 82.50 84.50 85.50 86.50 90.00 92.00 
-AVERAGE 85.25 88.00 89.50 92.00 97.00 101.25 

AVE. REFERENCE METER TEMP. F 
72.00 72.00 72.00 72.00 73.00 74.00 

TIME min. 32.5 15 13 12 34 14 

DRYGASMETERFACTOR 0.97 0.98 0.98 0.98 0.99 0.99 

ORIFICE DELTA Ha "H20 1.67 1.67 1.63 1.65 1.67 1.59 

AVERAGE DRY GAS METER FACTOR 'Or' 

AVERAGE ORIFICE DELTA Ha '"20 

LARGEST DEVIATION FROM AVERAGE GAS METER FACTOR 'Y' 
-DIFFERENCE 0.007 

0.98 

1.65 

LARGEST DEVIATION FROM AVERAGE ORIFICE DELTA Ha '"20 
-DIFFERENCE 0.03 

r . 

.. 



POST-TEST SERIES CONTROL UNIT CALIBRATION WORKSHEET 

CLIENT: WILLAMETTE INDUSTRIES 
LOCATION: SPRINGFIELD, OR 

SOURCE: VENEER DRYER P l  

CONTROL UNIT 8: 2 DATE: 6/8/98 
SERIAL b: 7271 JOB #: 98-0920 
dHa "20: 1.65 CALIBRATOR: J J T  
BAROMETRIC PR. 'Hg: 28.73 MAX. VACUUM 'H 2 
PRE-TEST FACTOR -Y*: 0.98 AVERAGE dH 'HZ0 1.916 

CALlBRATlON RUN P 1 2 3 

BEGlNlNG METER TEMP. F 
-DRY GAS METER :INLET 

:OUTLET 
-REFERENCE METER 

86.0 92.0 100.0 
78.0 80.0 86.0 
70.0 70.0 70.0 

BEGlNlNG VOLUME METER READING 
-DRY GAS METER 897.101 903.400 919,902 
-REFERENCE METER 364.170 370.210 386.000 

ENDING METER TEMP. F 
-DRY GAS METER -INLET 

-OUTLET 
-REFERENCE METER 

92.0 100.0 104.0 
80.0 86.0 89.0 
70.0 70.0 72.0 

ENDING VOLUME METER READING 
-DRY GAS METER 903.400 919.902 938.800 
-REFERENCE METER 370.210 386.000 404.040 

CALIBRATION CALCULATIONS 

CALIBRATION RUN a 

DRY GAS METER c.f. 

1 2 3 

6.299 16.502 18.898 

REFERENCE METER c.f. 6.040 15.790 18.040 

AVERAGE DRY GAS METER TEMP. F 
-INLET 89.00 96.00 102.00 
-OUTLET 79.00 83.00 87.50 
-AVERAGE 84.00 89.50 94.75 

AVERAGE REFERENCE METER TEMP. F 70.00 70.00 71.00 

DRY GAS METER FACTOR 'Y' 0.98 0.99 0.99 

AVERAGE POST-TEST DRY GAS METER FACTOR 'Y' 

LARGEST DEVIATION FROM AVERAGE GAS METER FACTOR 'Y' 
- DIFFERENCE 0.007 

0.99 

DEVIATION FROM PRE-TEST DRY GAS METER FACTOR "Y' 
. % DIFFERENCE 1 



6.2. SUBAPPENDIX II: FORMALDEHYDE SAMPLING ANALYSIS 

6.2.1. Sampling Calculations 
6.2.1 . I .  Nomenclature 
6.2.1.2. Sample Hand Calculation 
6.2.1.3. . Computer Calculations 

6.2.1.3.1. Runs 1-2 (heart) 
6.2.1.3.2. Runs 3 4  (sap) 

6.2.2. Field Data 
6.2.2.1. Run 1 (heart) 
6.2.2.2. Run 2 (heart) 
6.2.2.3. Run 3 (sap) 
6.2.2.4. Run 4 (sap) 

6.2.3. Laboratory Analysis 

6.2.4. Sample Train Schematic 

6.2.5. Calibration and Quality Assurance Data 
6.2.5.1. Dry Gas Meter Thermometers 
6.2.5.2. Dry Gas Meter Calibration 



Abbrevlatlon 

cform 

Pb 

Pstd 

Qs 

Qs (std) 

Tm 

Tstd 

vm 

Vm (std) 

wform 

Y 

NOMENCLATURE FOR NCASI FORMALDEHYDE 
(ACETYLACETONE METHOD) 

Descrilltion 

Concentration of formaldehyde in exhaust gas, dry basis, 
corrected to standard conditions - PPm. 

Total sampling time - minutes. 

Emission rate of formaldehyde in the gas stream - Ibs/hr 

Emission rate of formaldehyde in the gas stream converted 
to carbon - Ibs of carbon/hr. 

Barometric pressure a t  measurement site - inches Hg. 

standard absolute pressure, 29.92 "Hg. 

Actual exhaust gas flow rate - acf/min and acmlmin. 

Dry volumetric exhaust gas flow rate corrected to standard 
conditions - dscf/min and dscm/min. 

Average dry gas meter temperature - O F .  

standard absolute temperature, 528 R. 

volume of gas sample as measured by dry gas meter - dcf 
and dcm 

volume of gas sample measured by the dry gas meter, 
corrected to standard conditions - dscf and dscm. 

~ o t a l  mass of formaldehyde collected in the sample train - ug. 

DW gas meter calibration factor. 



SAMPLE CALCULATIONS FOR NCASI FORMALDEHYDE 
(ACETYLACETONE METHOD) 

Q W d )  = qL7O dscfm (from EPA Methods 1-4) 

Ef0m-I = 0.47 Ibs formaldehydelhr 

Eform' = (Eform) (m = O- 19 Ibs carbon/hr 
(MW of Formaldehyde, 30.03) 

cform = (~form)/1(30.03) (60) (2.59 x i o4  (~s(std)i 

cform = ( 0.47 1 / I (30.03) (60) (2.59 x 104) ( 9670 
cform = 10-4- ppm formaldehyde 

1 1 



CALCULATION SHEET FOR NCASI FORMALDEHYDE METHOD 
DRYER #I - HEART 

RUN 
1 

SYMBOL DEFINITIONS - UNITS 

Vm Sample Volume -dcf 
d c m  

Y Gas Meter Factor 
-J Pb Barometric Pressure-"Hg 

Tm Average Dry Gas Meter Temp.-F 
--\-Vm(std) Standard Sample Volume dscf 

dscm 

2.2778 
0.0645 
1.00 
29.00 
74.8 
2.1797 
0.0617 

Qs(std) Standard Gas Flow Rate -scf/min 10479 
dscf/min u 9670 
dscmlmin 274 

Wform Weight Of Collected Formaldehyde-ug 800.2 
Eform Formaldehyde Emission Rate -Ibs formaldehyde/hr 0.47 

-Ibs carbonlhr 0.19 
4 Cform' Formaldehyde Concentration -ppm 10.4 

-\ Pr Production Rate -sq R I hr (3/8" basis) 11173 

Ef Emission Factor -Ibs formaldehyde / MSF (318") 0.04 
0.02 

dt Total Sampling Time-min. 60.0 

-Ibs carbon / MSF (3") 

RUN 
2 

2.2390 
0.0634 
1 .oo 
29.00 
68.2 
2.1693 
0.0614 

10431 - 9524 
270 

907.2 
0.53 
0.21 
11.9 

11591 

\0.05 
0.02 

60.0 

AVG 

10455 
9597 
272 

0.50 
0.20 
11.1 

1 1  382 

0.04 
0.02 

PLANT: WILLAMETTE INDUSTRIES SPRINGFIELD, OR 
JOB: 98-092D 

SOURCE: VENEER DRYER #I 
DATE: 6/2/98 



CALCULATION SHEET FOR NCASl FORMALDEHYDE METHOD 
DRYER #I - SAP 

RUN RUN AVG 
3 4 

SYMBOL DEFINITIONS - UNITS 

Vm SampleVolume d c f  
d c m  

Y Gas Meter Factor -- Pb Barometric Pressure-"Hg 
Tm Average Dry Gas Meter Temp.-F 

* Vm(std) Standard Sample Volume dscf 
dscm 

2.3237 2.2637 
0.0658 0.0641 

1.00 1 .oo 
29.00 29.00 
71.1 68.0 

2.2391 2.1941 
0.0634 0.0621 

Qs(std) Standard Gas Flow Rate -scf/min 10512 10454 10483 
-dscf/min ' - 9 6 7 4  .. 9604 9639 
dscmlmin 274 272 273 

Wform Weight Of Collected Formaldehyde-ug 939.2 1135.0 
Eform Formaldehyde Emission Rate -Ibs formaldehydelhr 0.54 0.66 0.60 

-Ibs carbonlhr 0.21 0.26 0.24 
--+ Cform Formaldehyde Concentration -ppm 11.9 14.7 13.3 

A Pr Production Rate -sq R I hr (318" basis) 5883 8073 6978 

Ef Emission Factor -Ibs formaldehyde / MSF (3/8") 'k 0.09 \ 0.08 \i 0.09 
-IbS carbon I MSF (318") 0.04 0.03 0.03 

dt Total Sampling Time-min. 60.0 60.0 

PLANT: WILLAMElTE INDUSTRIES SPRINGFIELD, OR 
JOB: 98-092D 

SOURCE: VENEER DRYER #1 
DATE: 6/2/98 

41 
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NCASl FIELD DATA SHEET 
L-2 - 9 B  

k I L L  )rq 0 THERMOMETER #: G 

DATE: _____________ 
JOB#: crt ~ 0 9 2 0  BAROMETRIC PRESSURE Z 9 , O 0  

PLANT: 
CRITICAL ORIFICE #: P 6 LOCATION: S ? i L V  Q R  -- 

- SOURCE: 1' 0 111 

RUN#:_ 0 LEAK CHECKS 

START:-_I) INITIAL c 6 10 

FINISH: C I Z G  FINAL: C,t I 0 

3 n 

RECOVERY VOLUMES RECOVERY I.D. 

IMPINGER CONTENT VOLUME, ML TL CONDENSATE WASH:-)&^ D 1 e l  
WASH VOLUME, ML: SILICAGEL: A \/01 R I  

H20 #: ________ I - 99 TOTAL 72.0 B-- 
W I .  



NCASl FIELD DATA SHEET 
Ly 2 - ? S  DATE: _-________ 

JOB#:- 9 $  -oc,z 13 BAROMETRIC PRESSURE: 2 9. O0 
PLANT: bblLL J r<C)  THERMOMETER #:- G 

LOCATION: 5 ? F L r J ,  ov- CRITICAL ORIFICE #:--HA 

SOURCE v o  1" - 
RUN#: z v LEAK CHECKS 
START: lO% INITIAL: 0 c. 7 
FINISH: II 36 FINAL: i ,  1. Io 

CI 

22 
23 
24 

- P \ L .  + OPERATOR: - 

66.2 0.0639 

RECOVERY VOLUMES RECOVERY I.D. 

IMPINGER CONTENT VOLUME, M L  x< CONDENSATEMASH: w3 v * #  P r  
WASH VOLUME, ML:- -- SILICAGEL: A f/ 01 EL- 

9 TOTAL: 1.s .s B 

---I 
H20 #: 



NCASl FIELD DATA SHEET 
/ .  . . '. - DATE: __________ 

.', . - , ., - 1 JOB#: ' . . -  

PLANT: I,.- I 1 :. : pd ': 

.~ . . c . 3  : : fL - LOCATION: __ ~. . 
>.,) " !  SOURCE: _ -- 

RUN#: 3 

FINISH:- 
START J 3 I -  z 

,% ----- 0 PER A T 0  R: ,1, '<./ 1 . 

- 
L - L ,  BAROMETRIC PRESSURE: .' 

r .. THERMOMETER #: 
CRITICAL ORIFICE #: r' h 

LEAK CHECKS 
INITIAL: C?J ,-: Y 

FINAL: . (. 2 4  

. .  

Yn3 
-- . 

RECOVERY VOLUMES RECOVERY I.D. 

IMPINGER CONTENT VOLUME, M L -  z 5  CONDENSATEIWASH:A v D I rz 3 
WASH VOLUME, ML: SILICAGEL: A 1 123 

- 4.f -- TOTAL:- 70.0 B 
H 2 0  #: 



i 
NCASl FIELD DATA SHEET 

DATE: 1.- 2. - 7:. 

- BAROMETRIC PRESSURE '; L''-.' 
':) ? '  - I _  ; .~ .) JOB#: 

PLANT: ( .  I . ' L  ,,.!,! THERMOMETER #: ' i -  .. - . 
LOCATION: - c 12 .1 /.( ~ i j #_.,L. CRITICAL ORIFICE #:--.A' A 

- SOURCE: I/ t )  d I 

RUN#: e LEAK CHECKS 
INITIAL: C 6 9 C.C? ,.) START: _-_--_- 

FINISH: j c- C? FINAL Î . / O  

"1 L., I! 
I_ 

OPERATOR: - 

. .. 

w3 
-- 

RECOVERY VOLUMES 
.- 1 

RECOVERY I.D. 

-3 5 
CONDENSATEMIASH: - 1 V 01 124 ' - IMPINGER CONTENT VOLUME, ML- 

WASH VOLUME, ML: SILICAGEL: A ----- L ' O I  a 4  
TOTAL: 7/,5 B-- - 

, f. . H20 #:------- 
I .  ~ ,'..-. ' (' ...-- 

....... 



LABORATORY ANALYSIS REPORT 

ABS. 

0.405 
0.445 
0.480 
0.560 

JOB#: 98-092D 
CLIENT: WILIAMETTE INDUSTRIES 
LOCATION: SPRINGFIELD,OR 
SOURCE: VD#1& VWl2 

CONC. DILUTION FIN.CONC. TOTAL 
u@ml FACTOR u@ml FIELD 

VOL..ml 
5.6 4 22.2 72.0 
6.2 4 24.7 73.5 
6.7 4 26.8 70.0 
7.9 4 31.7 71.5 

SAMPLE 
IWl 

VWll RUN 1 
VWll RUN 2 
V w l l  RUN 3 
VWll RUN 4 
V W l  BLANK 
VIM2 RUN 1 
VWl2 RUN 2 
Vwl2 RUN 3 
VWI;! RUN 4 

0.000 

SAMPLE DATE: 06/12/98 
REC'D DATE: 06/05/98 
REPORT DATE: 06/16/98 
ANALYST DV 

0.0 1 0.0 29.5 

FORMALDEHYDE ANALYSIS 

0.415 
0.280 
0.240 

ACETYIACETONE METHOD - NCASl 

5.7 1 5.7 62.5 
3.6 1 3.6 69.0 
3.0 1 3.0 70.5 

0.000 0.0 1 0.0 30.0 

0.465 1 6.5 92.5 

0.560 7.9 1 7.9 2.0 

QUALITY ASSURANCE SUMMARY 

SPIKE 

SPIKE 8.01 99.21 
SPIKELOW I 100.01 89.1 I 89.1 I 

CONC. 
ug/sample 

907.2 
939.2 
1135.0 

178.5 
125.5 
106.6 

7.9 I 

SPIKEHIGH I 300.0 I 299.61 99.91 J 
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FULLRANGETHERMOMETER 
IDENTIFICATION AND CALIBRATION 

IDENTIFICATION 

TEMPERATURE MEASURING POINT: 

THERMOMETERID#: B DATE: 5-15-98 

LOW FLOW cu IN 
(T/C M I )  

‘i 

RANGE-F. : 

READING 

I 

ll 

rn 
AVERAGE-F. 

I 

ll 

rn 
AVERAGE-F. 

TIC CALIBRATOR BV 

CALIBRATION 

REFERENCE TEST 
THERMOMETER-F THERMOMETER-F. 

72 73.4 

72 73.5 

72 73.4 

72.0 73.4 

116 

116 

116 

116.0 

118.1 

118 

118.1 

118.1 

HIGHEST PERCENT DIFFERENCE OF AVERAGE ABSOLUTE READINGS: 

ALLOWABLE 1.5 % 

ACTUAL: 0.4 % 



RTLL RANGE THERMOMETER 
IDENTIFICATION AND CALIBRATION 

IDENTIFICATION 

TEMPERATURE MEASURING POINT: 

THERMOMETERID#: B DATE: 5-15-98 

LOW FLOW cu OUT 
(TIC M2) 

RANGE-F.: TIC CALIBRATOR: BV 

CALIBRATION 

REFERENCE TEST 
READING THERMOMETER-F THERMOMETER-F 

I 72 73.3 

II 72 73.4 

m 72 73.4 

AVERAGE-F. 72.0 73.4 

I 116 

ll 116 

m 116 

AVERAGE-F. 116.0 

117.8 

117.9 

117.8 

117.8 

HIGHEST PERCENT DIFFERENCE OF AVERAGE ABSOLUTE READINGS: 

ALLOWABLE: 1.5 % 

ACTUAL: 0.3 % 

? 



POST-TEST SERIES DRY GAS METER CALIBRATION WORKSHEET 

CLIENT WlLLAMElTE INDUSTRIES, DURAFLAKE 
LOCATION: SPRINGFIELD. OR 

SOURCE: VENEER DRYERS 1 & 2 

DRY GAS METER I: LF DATE: 6/25/98 
BAROMETRIC PR. 'Hg: 28.64 JOB I: 98-0920 
PRE-TEST FACTOR "Y": 1 .oo CALIBRATOR: JJTIOV 

CALIBRATION RUN I 

BEGlNlNG METER TEMP. F 
-DRY GAS METER -INLET 

-OUTLET 
-REFERENCE METER 

72.2 72.3 72.2 
71.6 71.6 71.6 
70.0 70.5 71.0 

BEGlNlNG VOLUME METER READING 
-DRY GAS METER 203.0 206.0 208.0 
-REFERENCE METER 0.090 0.045 0.015 

ENDING METER TEMP. F 
-DRY GAS METER -INLET 

-OUTLET 
-REFERENCE METER 

72.2 72.3 72.3 
71.6 71.6 71.6 
70.5 71.0 71.0 

ENDING VOLUME METER READING 
-DRY GAS METER 203.800 206.800 208.800 
-REFERENCE METER 0,890 0.850 0.815 

CALIBRATION CALCULATIONS 

CALIBRATION RUN I 

DRY GAS METER (litera) 

1 2 3 

0.800 0,800 0.800 

REFERENCE METER [liters) 0.800 0.805 0.800 

AVERAGE DRY GAS METER TEMP. F 
-INLET 72.2 72.3 72.3 
-OUTLET 71.6 71.6 71.6 
-AVERAGE 71.9 72.0 71.9 

AVERAGE REFERENCE METER TEMP. F 70.3 70.8 71.0 

DRY GAS METER FACTOR "Y" 1.00 1.01 1.00 

AVERAGE POST-TEST DRY GAS METER FACTOR 'Y" 1 .oo 

LARGEST DEVIATION FROM AVERAGE GAS METER FACTOR "Y" 

. DIFFERENCE 0.004 

DEVIATION FROM PRE-TEST DRY GAS METER FACTOR 'Y" 
- % DIFFERENCE 0 



6.3. SUBAPPENDIX 111: INSTRUMENTAL GASEOUS SAMPLING ANALYSIS 

6.3.1. Sampling Calculations 
6.3.1.1. Formulas for Sampling Calculations 
6.3.1.2. Computer Calculations 

6.3.1.2.1. Runs 1-2 (heart) 
6.3.1.2.2. Runs 3 4  (sap) 

6.3.2. Field Data 
6.3.2.1. Run 1 (heart) 
6.3.2.2. Run 2 (heart) 
6.3.2.3. Run 3 (sap) 
6.3.2.4. Run 4 (sap) 

6.3.3, Continuous Gas Sampling Schematic 

6.3.4. Calibration and Quality Assurance Data 
6.3.4.1. Calibration and Drift Calculations 

6.3.4.1.1. CO Instrument 
6.3.4.1.2. NOx Instrument 
6.3.4.1.3. VOC Instrument 
6.3.4.1.4. 0, Instrument 
6.3.4.1.5. CO, Instrument 

6.3.4.2. Calibration Gas Certification 
6.3.4.2.1. CC105497 
6.3.4.2.2. CC12295 
6.3.4.2.3. CC56913 
6.3.4.2.4. CC74100 
6.3.4.2.5. CC449 
NOx Instrument Converter Efficiency Check 6.3.4.3. 

6.3.4.4. NOx Instrument Interference Check 



GASEOUS SAMPLING CALCULATIONS 

VOC MASS FMISSION: 

To adjust average measured concentration to ppm carbon, use the following equation: 

Where: 

- - 
- - 
- - 

Organic Concentration as Carbon, ppm, wet basis. 
Organic Concentration as Measured, ppm, wet basis. 
Carbon Equivalent Correction Factor = 3 for Propane 

c, 
Cmeas 
K 

Mass Emission Rate: 

l b s h  = (ppm)(flow rate)(MW)(GO min/hr)(2.59 x 10") 

Where: 

MW of Carbon - 
- - PPM 

Flow Rate - 
2.59 x 10" - 

12 lbllb mole. 
Parts Per Million, carbon equivalent, wet basis. 
Exhaust Flow Rate, Standard Cubic Feet Per Minute 
Molar Volume Constant and Associated Conversions. 

- 

- 
- 

CO AND NOx MASS EMISSION: 

Mass Emission Rate: 

lbslhr = (ppm)(flow rate)(MW gas)(60 minlhr)(2.59 x log)  

Where: 

MW gas 

PPM 

Flow Rate 
2.59 x 10' 

28 lbllb mole for CO 
46 lbllb mole for NO, 
Average Concentration of Measured Gas; 
- CO parts per million, dry basis 
- NOx parts per million, dry basis, corrected for zero and span 
Exhaust Flow Rate, Dry Standard Cubic Feet Per Minute. 
Molar Volume Constant and Associated Conversions. 

- - 
- - 
- - 

- - 
- - 



GASEOUS SAMPLING CALCULATIONS 
DRYER #I - HEART 

.J CARBON MONOXIDE (CO) 
Average-ppm 
Upscale Gas Conurntratlon 
Start Zero 
Start Upscale 
End Zero 
End Upscale 
Exhaust Gas Flow Ratedsdm 
Mass Emissions-IbsAlr 
Emission Factor-lbs/MMBtu' 

u OXIDES OF NITROGEN (NOX) 
Average-ppm 
Upscale Gas Concentration 
Start Zero 
Start Upscale 
End Zero 
End Upscale 

4 Emission Concentration-ppm 
Exhaust Gas Flow Ratedsdm 
Mass Emissions-IbsAlr 
Emission Factor-IbslMMBtu' 

\, VOLATILE ORGANIC COMPOUNDS (V0C.s) 
Averageppm as propane 

Upscale Gas Concentration 
Start Zero 
Start Upscale 
End Zero 
End Upscale 
Exhaust Gas Flow Rate-sdm 
Mass Emissions-lbs carbonlhr 

d Average-ppm as carbon 

-Ibs cafbonlMSF(Y8') 

OXYGEN (02) - % by volume 
Average% 
Upscale Gas concentration 
Start Zero 
Start Upscale 
End Zero 
End Upscale 
Emission Conurntration-% 

\ CARBON DIOXIDE (C02) - X by volume 
Average-% 
Upscale Gas Concentration 
Start Zero 
Start Upscale 
End Zero 
End Upscale 
Emission Concentration-% I 

ProducUon Rate, sq. Whr (JIB" basis) 

RUN 
1 

23.6 
101.4 

-2 
100 
4 
98 

9670 
1 .o 

0.20 

6.3 
48.8 
0 
49 
3 
51 
4.8 

9670 
0.3 
0.07 

62.3 
187.0 
29.6 
0.0 
29.7 
2.7 
32.7 

10479 
3.65 
0.33 

19.13 
20.43 
0.2 
20.4 
0.3 
20.0 
19.34 

0.91 
5.56 
0.06 
5.63 
0.10 
5.63 
0.83 

11173 

RUN 
2 

25.9 
240.6 

-3 
237 
-3 

9524 
1.1 

0.22 

237 

5.6 
83.5 

0 
83 
2 
84 
4.7 

9524 
0.3 
0.06 

59.7 
179.1 
51.4 
0.9 
51.3 
2.7 
54.0 

10431 
3.48 
0.30 

19.13 
20.43 
0.2 
20.2 
0.2 
20.2 
19.34 

0.87 
8.54 
0.05 
8.53 
0.06 
8.55 
0.82 

11591 

* Naturat Gas CombusUon Factor I 87qO dscflMMBtu 

PLANT: WILLAMETTE INDUSTRIES SPRINGFIELD, OR 
JOB: 980D2D 

SOURCE: VENEER DRYER L1 CONDITION HEART 
DATE: 6/2/98 

AVG 

24.7 

1 .o 
0.21 

4.8 

0.3 
0.07 

61 .O 
183.0 <.,- 

.\' 

3.57 
0.31 

19.34 

0.83 



GASEOUS SAMPLING CALCULATIONS 
DRYER #l -SAP 

CARBON MONOXIDE (CO) 

Upscale Gas Concentration 
Start Zero 
Start Upscale 
End Zero 
End Upscale 
Exhaust Gas Flow R a t s d s h  
Mass Emissions-ibs/hr 
Emission Fador-lbs/MMBtu' 

v 

-1 Average-ppm 

'. OXIDES OF NITROGEN (NOx) 
Average-ppm 
Upscale Gas Concentration 
Start Zero 
Start Upscale 
End Zero 
End Upscale 
Emission Concentrationppm 
Exhaust Gas Flow R a t s d s h  
Mass Emissions-lbs/hr 
Emission Factor-IbslMMBtu' 

.- 

\ VOLATILE ORGANtC COMPOUNDS (VDC's) 
Average-ppm as propane 

Upscale Gas Concentration 
Start Zero 
Start Upscale 
End Zero 
End Upscale 
Exhaust Gas Flow Rate-sh 
Mass Emissions-lbs carbonhr 

4 Average-ppm as carbon 

-Ibs carbon/MSF(3/83 

OXYGEN (02) - X by volume 
Average-% 
Upscale Gas Concentration 
Start Zero 
Start Upscale 
End Zero 
End Upscale 
Emission Concentration-% 

\r CARBON DIOXIDE (COZ) - X by volume 
Average-% 
Upscale Gas Concentration 
Start Zero 
Start Upscale 
End Zero 
End Upscale 

_j Emission Concentration-% 

Production Rate, sq. Whr (38" basis) 

RUN 
3 

20.0 
240.6 

-2 
237 
-2 

235 
9674 
0.8 
0.17 

4.2 
83.5 

0 
a4 
0 
83 
4.2 

9674 
0.3 
0.06 

20.1 
60.2 
51.4 
0.0 
51.3 
2.1 
49.8 

10512 
1.18 
0.20 

19.27 
20.43 
0.2 
20.5 
0.2 
20.2 
19.33 

0.80 
8.54 
0.07 
8.53 
0.05 
8.52 
0.75 

5883 

RUN 
4 

21.1 
101.4' 

-2 
99 
-2 
98 

9604~ 
0.9 
0.15 

5.3 
48.8 

0 
49 
2 
50 
4.4 

9604 
0.3 
0.05 

23.9 
71.6 
29.6 
-0.3 
29.7 
2.1 
30.6 

IC454 
1.40 
0.17 

18.97 
20.43 
0.2 
20.2 
0.2 
20.4 
19.08 

0.88 
5.58 
0.10 
5.67 
0.08 
5.56 
0.79 

8073 

* Natural Gas Combustion Factor - 8710 dscflMMBlu 

PLANT: WILLAMETE INDUSTRIES SPRINGFIELD. OR 
JOB: 980920 

SOURCE: VENEER DRYER # I  CONDTnON SAP 
DATE: 8/2/98 

AVG 

20.5 

0.9 
0.16 

4.3 

0.3 
0.06 

22.0 

1.29 
0.19 

19.21 

0.77 



BWR AS8OCUlES. INC. 
QAS DATA 8HEET 

PWT: W l L W m E  INDUSTRIES 
LOCATION: SPRINGFIELD. OR 

CONDITION: HEART 
SOURCE VENEER DRYER 01 

CAL GAS VALUE 
INITIAL ZERO 
INITAL UPSCALE 

POINT 
1 
2 
3 
4 
5 

7 
8 
9 
10 
11 
12 
13 
14 
15 

e 

i e  
17 
18 
19 
20 
21 
22 
23 
21 
25 
28 
27 
28 
29 
30 
31 
32 
33 
34 
35 
38 
37 
38 
39 
40 
41 
42 
43 
U 
45 

47 
48 
49 
50 
51 
52 
53 
54 
55 
58 
57 
58 
59 
80 
81 

4e 

TIHE 
817 

819 

821 
822 

824 
825 

827 
828 
829 
830 
831 
832 
833 
834 
835 
838 
837 
838 
839 
040 
041 
042 
043 
844 
845 
048 
847 
848 
849 
850 
851 
852 
853 
854 
855 
858 
857 
858 
859 
900 
901 
902 
903 
904 
905 
BOB 
907 
908 
909 
910 
911 
912 
913 
914 
915 

917 

818 

e20 

e23 

me 

918 

AMRAGE 
FINN ZERO 
FINN U P S W E  
CORR. FOR US 

22 
29 
31 
24 
30 
29 
28 
?4 
25 
2e 
25 
23 
21 
21 
22 
24 
28 
25 
23 
22 
19 
22 
22 
23 
22 
22 
21 
22 
22 
24 
24 
23 
24 
23 
23 
24 
24 
25 
24 
25 
25 
23 
25 
25 
24 
24 
25 
25 
28 
24 
22 
21 
22 
20 
19 
17 

17 
19 
19 
21 

23.6 
4.2 
97.6 

i e  

3 
4 
5 
5 

8 

5 

e 

e 

e 
e 
e 

e 
8 

8 
8 
8 
8 
8 
8 
8 
8 

7 
7 
7 
7 

8 

e 

e 

e 
e 

e 
e 

8 

8 
8 

(I 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

6.3 
3 

51 
4.8 

e 

e 

DATE (VYOB OPERATOR 
JOE OM)82D ]u 
RUN 1 

02W) COIW) Mc(Ppn)  
20.43 5.58 29.e 

02(%) C02(%) VoC(Ppm1 

0.2 0.m 0.0 
20.4 5.e3 29.7 

19.5 0.88 70.2 
19.4 0.88 71.7 
19.3 0.91 73.2 

19.3 0.88 04.2 
19.2 0.89 83.9 
19.2 0.89 04.8 

19.2 0.80 85.1 
19.1 0.93 82.7 
19.2 0.90 58.8 
19.3 0.85 52.5 

19.2 0.88 48.3 
19.2 0.88 50.4 
19.2 0.88 52.8 
19.2 0.87 48.8 
19.2 0.87 48.5 
19.2 0.89 51.0 
19.2 0.90 50.4 
19.2 0.93 52.5 
19.1 0.97 52.5 
19.1 0.98 53.1 
19.1 0.98 53.1 
19.1 0.94 53.4 
19.1 0.93 54.0 
19.1 0.94 51.9 
19.1 0.95 50.1 
19.1 0.95 54.8 
10.1 0.98 58.2 
19.1 0.95 59.1 
19.1 0.95 59.1 
19.1 0.95 59.7 
19.1 0.85 58.8 
19.1 0.95 88.3 
19.1 0.85 88.0 
19.1 0.93 88.1 
18.1 0.94 71.1 
19.0 0.95 71.7 
19.0 0.97 72.3 
19.0 0.W 73.8 
19.0 0.94 72.0 
19.0 0.95 72.3 
19.0 0.93 71.4 
19.0 0.89 73.2 
19.0 0.91 80.4 
19.0 0.91 93.3 
19.1 . 0.89 92.4 
19.1 0.85 81.9 
19.1 0.04 73.5 
19.2 0.82 80.4 
19.2 0.04 88.3 
19.2 0.84 58.2 
19.2 o.8e 47.7 
19.2 o m  4e.5 
19.1 0.87 48.2 
19.1 0.92 55.5 

19.0 0.93 83.9 

19.0 0.91 67.2 

19.15 0.91 62.3 
0.3 0.1 2.7 

20.0 5.63 32.7 

19.2 0.92 ea4 

19.2 0.89 e8.8 

19.2 0.87 52.0 

19.0 0.93 83.0 

10.0 0.91 85.1 

19.34 0.83 



BWR W8oCUTES. INC. 
OW DATA 8HEET 

PLANT: WlLUMETTE INDUSTRIES 
LOCATION: SPRINGFIELD. OR 

CONDITION HEART 
SOURCE VENEER DRYER I1 

CAL GAS VALUE 
INITIAL ZERO 
INlTAl UPSCALE 

POINT 
1 
2 
3 
4 
5 
8 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
18 
17 
18 
19 
20 
21 
22 
23 
24 
25 
28 
27 
28 
29 
30 
31 
32 
33 
34 
35 
30 
37 
38 
39 
40 
41 
42 
43 
U 

45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
58 
57 
58 
59 
80 
81 

TIME 
1037 
1038 
1039 
1040 
1041 
1042 
1013 
1044 
1045 
1048 
1047 
1048 
1019 
1050 
1051 
1052 
1053 
1054 
1055 
1058 
1057 
1058 
1059 
1100 
1101 
1102 
1103 
1104 
1105 
1108 
1107 
1108 
HOB 
1110 
1111 
1112 
1113 
1114 
111s 
1118 
1117 
1118 
1119 
1120 
1121 
1122 
1123 
1124 
1125 
1lZE 
1127 
1128 
1129 
1130 
1131 
1132 
1133 
1134 
1135 
1134  
1137 

AVERAGE 
FINN. ZERO 
FlNM UPSCALE 
CORR. FOR US 

24 
24 
24 
24 
24 
23 
28 
24 
23 
23 
22 
22 
23 
24 
24 
w. 
26 
25 
25 
23 
28 
24 
23 
22 
23 
23 
21 
21 
22 
24 
28 
28 
25 
24 
25 
24 
25 
27 
25 
30 
30 
30 
32 
30 
32 
32 
33 
33 
31 
32 
31 
31 
29 
28 
29 
29 
27 
28 
25 
23 
24 

25.9 
-3 

237 

4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
8 
8 
8 
8 
8 
8 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

5.8 
2 

04 
4.7 

e 

DATE: w O 8  OPERATOR 
JOO 98092D 1.1 
RUN 2 

02(%) 
20.43 

0.2 
20.2 

02(%l 
19.2 
19.2 
19.2 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.0 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.0 
19.0 
19.1 
19.1 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.1 
19.1 
19.1 
19.1 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.1 
19.2 
19.2 
19.2 
19.2 
19.2 

19.13 
0.2 

20.2 
19.34 

0.88 
0.88 
0.92 
0.93 
0.93 
0.92 
0.90 
0.91 
0.89 
0.88 
0.88 
0.88 
0.85 
0.88 
0.88 
0.92 
0.91 
0.91 
0.90 
0.89 
0.91 
0.91 
0.90 
0.90 
0.88 
0.87 
0.85 
0.84 
0.87 
0.90 
0.92 
0.0.) 
0.95 
0.93 
0.90 
0.88 
0.88 
0.85 
0.85 
0.85 
0.88 
0.80 
0.05 
0.88 
0.88 
0.88 
0.88 
0.04 
0.82 
0.82 
0.04 
0.88 
0.88 
0.88 
0.04 
0.82 
0.82 
0.82 
0.81 
0.111 

0.87 
0.08 
8.S5 
0.112 

54.0 
51.3 
51.8 
49.2 
50.1 
51.8 
52.2 
52.2 
52.8 
53.7 
54.0 
54.9 
80.9 
82.1 
83.3 
64.5 
83.9 
82.1 
82.4 
82.4 
57.0 
48.9 
48.9 
49.5 
48.9 
49.2 
48.9 
48.3 
48.11 
50.7 
83.0 
73.2 

75.3 
88.9 
59.7 
55.2 
57.8 
58.2 
88.0 
72.9 

78.5 
78.9 
72.8 
88.1 
87.2 
89.8 
73.8 
74.4 
78.9 
87.8 
59.7 
57.9 
58.4 
55.5 
54.8 
52.2 
61.8 
50.1 
47.1 

69.7 
2.7 

64.0 

77.4 

77.1 



BWR AS30CUTES. INC. 
OMOATASMEET 

PLANT: WLIAMElTE INOUSTRIES 
LOCATION: SPRINGFIELO. OR 

SOURCE: MNEER ORYER I 1  
CONDITION SAP 

~~ 

DATE (M188 OPERATOR 
JOB: 9W02D 1.1 
RUN 3 

CAL GAS VALUE 
INlTlM ZERO 
INITM UPSCALE 
POINT 

1 
2 
3 
4 
5 

7 

9 
10 
11 
12 
13 
14 
15 

n 

n 

in 
17 
18 
19 
20 
21 
22 
23 
24 
25 
28 
27 
28 
29 
30 
31 
32 
33 
34 
35 
30 
37 

39 
40 
41 
42 
43 
44 
45 

47 

49 
M 
51 
52 
53 
54 
55 
58 
57 
58 
50 
80 

3s 

4n 

4n 

ni 

AVERAGE 
FINALZERO 
FINAL UPSCALE 
CORR. FOR Us 

n m  
1300 
1301 
1302 
1303 
1304 
1305 
13MI 
1307 
13M) 
1309 
1310 
1311 
1312 
1313 
1314 
1315 

1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1325 
1328 
1327 

1328 
1330 
1331 
1332 
1333 
1334 
1335 
1330 
1337 
1338 
1339 
1340 
1341 
1342 
1343 
1344 
1345 
1548 
1347 

1349 
1354 
1351 
1352 
1353 
1354 
1355 
1358 
1357 

i 3 i n  

1328 

1348 

135n 
1350 
1400 

20 
20 
i n  18 

19 
18 

19 
i n  

i n  18 

19 
18 
i n  
18 i n  

21 
20 

21 
20 
21 
20 
19 
17 
17 
19 
17 
17 
19 
19 
18 

20 
20 
19 
19 
19 
20 
19 
20 
21 
22 
22 
22 
21 
22 
22 
n 
22 
22 
22 
23 
22 
25 
23 
23 
23 
23 
22 
24 
23 

in  

i n  

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 

20.0 4.2 
a . 4  0 

234.0 83 
4.2 

02Wl 
20.43 

0.2 
20.5 

02*) 
19.3 
19.3 
19.3 
10.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.3 
10.3 
lS.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.4 
19.4 
19.4 
19.4 
19.4 
j9.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.4 
19.4 
19.3 
19.3 
19.3 
19.3 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.1 
19.1 
19.1 
19.1 
10.1 
10.1 

19.27 
0 2  

20.2 
19.33 

0.81 

0.83 
0.83 
0.82 

0.83 

0.82 
0.82 
0 . m  
0.82 

0.80 
0.78 

o.no 
0.80 

0.81 

0.79 

0.80 
0.M) 
0,82 
0.78 
0.78 
0.80 
0.81 
o,ni 
0.75 
0.75 
0.75 
0.75 
0.75 
0.77 
0.79 
0.79 
0.79 
0.80 
0.80 
0.78 
0.77 
0.80 
0.81 
0.81 
0.81 
0.83 
0.83 
0.83 
0.83 
0.80 
0.81 

0.81 
0.80 
0.79 
0.78 

0.79 
0.80 
0.83 
0.83 
0.83 

0.85 
0.87 
0.85 

0.80 
0.05 
8.52 
0.75 

0.81 

0.78 

0.83 

18.3 
19.8 
19.2 
21.0 
21.0 
20.7 
20.4 
21.0 

20.7 
19.5 
18.3 
17.7 
17.4 
17.1 
18.9 
10.5 
19.8 
19.2 
19.2 
19.2 

21.n 

1n.n 
1n.n 
19.5 
19.5 
19.8 
19.2 
20.1 

21.0 
21.3 
22.2 
23.1 
24.0 
23.1 
228 
21.9 
21.9 
21.8 
21.0 
21.0 
20.7 
20.7 
20.1 
19.8 
20.1 
20.1 
19.8 
19.2 
18.8 
18.3 

18.8 

19.2 

19.8 
19.8 
19.8 
20.1 

21.8 

18.n 

18.8 

15.n 

15.n 

20.1 
2.1 

49.8 



BWR WSOCUTES. INC. 
OWDATASHEET 

PLANT: WLLAMETTE INDUSTRIES 
LOCATION: SPRINGFIELD. OR 

CONDITION: SAP 
SOURCE: VENEER DRYER I 1  

CAL GASVALUE 
INITIAL ZERO 
INITM UPSCALE 

POINT 

2 
3 
4 
5 
8 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
18 
17 
18 
19 
20 
21 
22 
23 
24 
25 
28 
27 
21) 
29 
30 
31 
32 
33 
Y 
35 
3% 
37 
38 
39 
40 
41 
42 
43 
44 
45 
48 
47 
48 
49 
M 
51 
52 
53 
54 
55 
58 
57 
50 
59 
80 
81 

TIME 
1MB 
1507 
1508 
1509 
1510 
1511 
1512 
1513 
1514 
3515 
1518 
1517 
1518 
1519 
1520 
1521 
1522 
1523 
1524 
1525 
1528 
1527 
1528 
1529 
1530 
1531 
1532 
1533 
1534 
1535 
1538 
1 537 
1538 
1539 
1540 
1541 
1542 
1543 
1544 
1545 
1540 
1547 
1548 
1549 
1550 
1551 
1552 
1553 
1554 
1555 
1558 
1557 
1558 
1559 
lMl0 
1801 
1802 
1803 
1804 
leos 
18W 

AVERAGE 
F INN ZERO 
F I N N  UPSCME 
CORK FOR Us 

22 
22 
21 
21 
20 
20 
20 
20 
20 
20 
20 
21 
19 
22 
21 
m 
19 
21 
20 
21 
22 
20 
20 
20 
20 
20 
21 
20 
19 
21 
P 
21 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
21 
21 
22 
22 
22 
20 
22 
21 
22 
22 
22 
23 
23 
22 
21 
21 
21 
20 

21.1 
-2.4 
98.0 

4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
8 
5 
5 
5 
5 
5 
8 
8 

8 

5 
5 
8 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

5.3 
2 
s4 

4 1  

e 

e 

e 

DATE: (v?/o8 OPERATOR 
JOB 9M192D ).l 
RUN 4 

02WI 
20.43 
0.2 
20.2 

0200  
19.2 
19.2 
19.2 
19.2 
19.2 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.1 
19.0 
19.0 
19.0 
19.0 
19.1 
19.1 
19.1 
19.1 
19.1 
19.0 
19.0 
19.0 
18.9 
18.9 
18.9 
18.9 
18.9 
18.9 
18.9 

18.9 
18.9 
18.9 
18.9 
18.9 
18.9 
18.9 
18.9 
18.9 
18.9 
18.9 

18.8 
18.8 
18.8 
18.8 
18.7 
18.7 
18.7 
18.8 
18.8 
18.9 
18.8 

18.97 
0.2 

m.4 
19.08 

18.0 

18.8 

. .  
0.88 
0.89 
0.88 
0.89 
0.89 
0.87 
0.88 
0.89 
0.89 
0.89 
0.89 
0.89 
0.89 
0.87 
0.88 
0.05 
0.84 
0.83 
0.00 
0.86 
0.88 
0.M 

0.84 
0.84 
0.84 
0.85 
0.83 
0.85 
0.84 
0.88 
0.37 
0.80 
0.89 

0.85 
0.87 
0.87 
0.87 
0.- 
0.89 
0.87 
0.90 
0.90 
0.90 
0.90 
0.88 
0.87 
0.88 
0.90 
0.91 
0.91 
0.91 
0.91 
0.93 
0.93 
0.93 
0.85 
0.87 
0.W 
0.M 

0.86 
0.08 
5.m 
0.70 

0.83 

o.n 

C021%) MclPPm) 
5.58 29.8 
0.1 -0.3 
5.87 29.7 

22.5 
21.9 

C02rxI VOCIPPm) 

21.3 
19.5 
22.2 
21.9 
22.8 
23.1 
23.1 
23.7 
24.3 
22.8 

22.8 
22.8 
22.2 
21.3 
21.8 
22.8 
22.2 
23.1 
23.4 
24.3 
23.1 
23.4 
24.3 
23.4 
22.8 
22.5 
21.3 
23.4 
22.5 
23.1 
21.4 
24.0 
24.8 
24.9 
25.2 
24.9 
24.9 
25.5 
24.9 
25.5 
25.5 
25.5 
25.5 
28.4 
25.8 
27.0 
28.7 
28.4 
28.4 
28.1 
24.9 
25.2 
24.8 

24.9 
24.9 
24.6 
25.2 

23.9 
2.1 
30.8 

22.8 

24.0 



CONTINUOUS GAS SAMPLING SCHEMATIC 

ELEMENT 

. -  ., 

HEATED CAUGRATION VALVE CSSE?.ISLf 

\., 
\ 

HEATED PROBE \ 

MOISTURE 

REMOVAL DEVICE 

FILTE3 

SAMPLE UNE 

SAMPLE LINE 

CAUBRATION 
GAS UNE MOISTURE ~ M P C E  

MANIFOLD 
I 
I 

PUMP 

ANALYZER: voc ~ C O  1 j 

I 



CO INSTRUMENT CALIBRATION BIAS AND DRIFT (AS PER EPA METHOD 10) 

INSTRUMENT SPAN (PPM) 300 
CLIENT: WILLAMETTE INDUSTRIES 

SOURCE: VENEER DRYER #1 
LOCATION: SPRINGFIELD, OR 

DATE: JUNE 2,1998 

ANALYZER CALIBRATION DATA 

CYLINDER 
NUMBER 

Zero Gas CC105497 
Mid-range gas CC12295 
High-range gas CC56913 

CYLINDER 
VALUE 
(pprn) 

0.0 
101.4 
240.6 

0.4 
103.4 
242.2 

0.4 
2.0 
1.6 

SYSTEM CALIBRATION BIAS AND DRIFT DATA 

MEASUREMENT SYSTEM RESPONSE TIME (seconds): 25 

RUN 1 
Zero Gas 
Upscale Gas 

RUN 2 
Zero Gas 
Upscale Gas 

RUN 3 
Zero Gas 
Upscale Gas 

RUN 4 
Zero Gas 
Upscale Gas 

ANALYZER 
:ALIBRATION 
RESPONSE 

(pprn) 

0.4 
103.4 

0.4 
242.2 

0.4 
242.2 

0.4 
103.4 

INITIAL \ 

SYSTEM 
.ALIBRATIOF 
RESPONSE 

(pprn) 

-2 
100 

-3 
237 

-2 
237 

-2 
99 

0.1 
0.7 
0.5 

.UES 

SYSTEM 
ALIBRATIOF 

BIAS 
ph of span) 

-0.8 
-1.1 

-1.1 
-1.7 

-0.8 
-1.7 

-0.8 
-1.5 

FINAL VP 

SYSTEM 
ALIBRATIOR 
WSPONSE 

(pprn) 

-4 
98 

-3 
237 

-2 
235 

-2 
98 

JES 

SYSTEM 
:ALIBFWTION 

BIAS 
(% of span) 

-1.5 
-1.8 

-1.1 
-1.7 

-0.8 
-2.4 

-0.8 
-1.8 

DRIFT 
(% of span) 

-0.7 
-0.7 

0.0 
0.0 

0.0 
-0.7 

0.0 
-0.3 



NOx INSTRUMENT CALIBRATION BIAS AND DRIFT (AS PER EPA METHOD 7E) 

CYLINDER 
NUMBER 

INSTRUMENT SPAN (PPM) 100 
CLIENT: WILLAMETTE INDUSTRIES 

SOURCE: VENEER DRYER # I  
LOCATION: SPRINGFIELD, OR 

DATE: JUNE 2,1998 

ANALYZER ANALYZER 
CYLINDER CALIBRATION ABSOLUTE CALIBRATION 

(ppm) (ppm) (ppm) (% of span) 
VALUE RESPONSE DIFFERENCE ERROR 

Zero Gas CC105497 
Mid-range gas CC12295 
High-range gas CC56913 

0.0 
48.8 
83.5 

0.0 
48.0 
83.5 

0.0 
0.8 
0.0 

0.0 
0.8 
0.0 

SYSTEM CALIBRATION BIAS AND DRIFT DATA 

MEASUREMENT SYSTEM RESPONSE TIME (seconds): 45 

RUN 1 
Zero Gas 
Upscale Gas 

RUN 2 
Zero Gas 
Upscale Gas 

RUN 3 
Zero Gas 
Upscale Gas 

RUN 4 
Zero Gas 
Upscale Gas 

ANALYZER 
:ALIBRATIOb 
RESPONSE 

(PPW 

0.0 
48.0 

0.0 
83.5 

0.0 
83.5 

0.0 
48.0 

INITIAL \ 

SYSTEM 
:ALIB!XATIOh 
RESPONSE 

(ppm) 

0 
49 

0 
83 

0 
84 

0 
49 

LIES 

SYSTEM 
:ALIBRATION 

BIAS 
(% of span) 

0.0 
1 .o 

0.0 
-0.5 

0.0 
0.5 

0.0 
1.0 

FINAL Vi 

SYSTEM 
:ALIBRATIOI 
RESPONSE 

(ppm) 

3 
51 

2 
84 

0 
83 

2 
50 

JES 

SYSTEM 
ALIBRATIOh 

BIAS 
j” of span) 

3.0 
3.0 

2.0 
0.5 

0.0 
-0.5 

2.0 
2.0 

DRIFT 
(% of span) 

3.0 
2.0 

2.0 
1 .o 

0.0 
-1 .o 

2.0 
1 .o 

111 



VOC INSTRUMENT CALIBRATION AND DRIFT (EPA METHOD 25A) 

INSTRUMENT SPAN (ppm): 100 
RESPONSE TIME (seconds): 30 

CYLINDER 
NUMBER 

CLIENT: WILLAMElTE INDUSTRIES 
LOCATION: VENEER DRYER #I 
SOURCE: SPRINGFIELD, OR 

DATE: JUNE 2, 1998 

CALIBRATION CALIBRATION INSTRUMENT CALIBRATION 

(ppm as C3H8) (pp m as C3H8) (% of cal gas) 
GAS GAS RESPONSE ERROR 

(% of span) 

INITIAL CALIBRATION ERROR TEST 

0.0 
29.62 
51.4 
88.0 

NA 
30 
51 
88 

Zero Gas CC105497 
Low Level CC12295 
Mid Level CC56913 
High Level CC74100 

0.0 
29.7 
51.3 
87.3 

0.3 
-0.2 

INITIAL 
SYSTEM 

ALIBRATION 
RESPONSE 
pn as C3H8) 

0.0 

I I I I 

FINAL DRIFT 
SYSTEM (% of span) 

CALIBRATION 
RESPONSE 

(ppm as C3H8) 

2.7 2.7 

SYSTEM DRIFT DATA 

29.7 

0.9 
51.3 

0.0 
51.3 

-0.3 
29.7 

Zero Gas 
Mid Level Gas 

RUN 2 
Zero Gas 
Mid Level Gas 

RUN 3 
Zero Gas 
Mid Level Gas 

RUN 4 
Zero Gas 
Mid Level Gas 

32.7 

2.7 
54.0 

2.1 
49.8 

2.1 
30.6 

3.0 

I .8 
2.7 

2.1 
-1.5 

2.4 
0.9 



0 2  INSTRUMENT CALIBRATION BIAS AND DRIFT (AS PER EPA METHOD 3A) 

CYLINDER 
NUMBER 

Zero Gas CC12295 
Mid-range gas cc449 
High-range gas CC105497 

INSTRUMENT SPAN (%) 25 
CLIENT: WILLAMElTE INDUSTRIES 

LOCATION: VENEER DRYER #I 
SOURCE: SPRINGFIELD, OR 

DATE: JUNE 2, 1998 

ANALYZER CALIBRATION DATA 

ANALYZER 
CYLINDER CALIBRATION ABSOLUTE 

VALUE RESPONSE DIFFERENCE 
(% 02) (% 02) (% 02) 

0.00 0.0 0.0 
12.01 12.3 0.3 
20.43 20.6 0.2 

SYSTEM CALIBRATION BIAS AND DRIFT DATA 

MEASUREMENT SYSTEM RESPONSE TIME (seconds): 45 

I 
RUN 1 

Zero Gas 
Upscale Gas 

RUN 2 
Zero Gas 
Upscale Gas 

RUN 3 
Zero Gas 
Upscale Gas 

RUN 4 
Zero Gas 
Upscale Gas 

ANALYZER 
ALIBRATIOF 
RESPONSE 

(% 02) 

0.0 
20.6 

0.0 
20.6 

0.0 
20.6 

0.0 
20.6 

INITIAL \ 

SYSTEM 
:ALIBRATIOt 
RESPONSE 

(% 02) 

0.2 
20.4 

0.2 
20.2 

0.2 
20.5 

0.2 
20.2 

.UES 

SYSTEM 
ALIBRATIOb 

BIAS 
(% of span) 

0.8 
-0.8 

0.8 
-1.6 

0.8 
-0.4 

0.8 
-1.6 

ANALYZER 
CALIBRATION 

ERROR 
(% of span) 

0.0 
1.2 
0.7 

FINAL VC 

SYSTEM 
ALlBRATlOh 
RESPONSE 

(% 02) 

0.3 
20.0 

0.2 
20.2 

0.2 
20.2 

0.2 
20.4 

J ES 

SYSTEM 
:ALIBRATIOt 

BIAS 
(% of span) 

1.2 
-2.4 

0.8 
-1.6 

0.8 
-1.6 

0.8 
-0.8 

DRIFT 
(% of span) 

0.4 
-1.6 

0.0 
0.0 

0.0 
-1.2 

0.0 
0.8 

- 
. ~. 

i i 

.: i 



, CO2 INSTRUMENT CALIBRATION BIAS AND DRIFT (AS PER EPA METHOD 3A) 

INSTRUMENT SPAN (%) 10 
CLIENT: WILIAMETTE INDUSTRIES 

LOCATION: VENEER DRYER # I  
SOURCE: SPRINGFIELD, OR 

DATE: JUNE 2,1998 

ANALYZER CALIBRATION DATA 

CYLINDER 
NUMBER 

Zero Gas CC105497 
Mid-range gas CC12295 
High-range gas CC56913 

CYLINDER 
VALUE 
(% C02) 

0.00 
5.58 
8.54 

ANALYZER 
CALIBRATIOI 

(% C02) 
RESPONSE 

0.05 
5.59 
8.56 

ANALYZER 

% c 0 2  

0.02 0.2 

SYSTEM CALIBRATION BIAS AND DRIFT DATA 

MEASUREMENT SYSTEM RESPONSE TIME (seconds): 45 

RUN 1 
Zero Gas 
Upscale Gas 

RUN 2 
Zero Gas 
Upscale Gas 

RUN 3 
Zero Gas 
Upscale Gas 

RUN 4 
Zero Gas 
Upscale Gas 

ANALYZER 
ALlBRATlOE 
RESPONSE 

(% C02) 

0.05 
5.59 

0.05 
8.56 

0.05 
8.56 

0.05 
5.59 

INITIAL L 

SYSTEM 
ALlBRATlOh 
RESPONSE 

(% C02) 

0.06 
5.63 

0.05 
8.53 

0.07 
8.53 

0.10 
5.67 

.UES 

SYSTEM 
:ALIBRATION 

BIAS 
(%of span) 

0.1 
0.4 

0.0 
-0.3 

0.2 
-0.3 

0.5 
0.8 

FINAL V I  

SYSTEM 
ALlBRATlOF 
RESPONSE 

(% C02) 

0.10 
5.63 

0.06 
8.55 

0.05 
8.52 

0.08 
5.56 

SYSTEM I (%ofspan) 
:ALIBRATION 

0.5 
0.4 

0.1 
-0.1 

0.0 
-0.4 

0.3 
-0.3 

0.4 
0.0 

0.1 
0.2 

-0.2 
-0.1 

-0.2 
-1.1 



SCOTT-MARRIN, INC. 
653 1 BOX SPRINGS BLVD. RIVERSIDE. CA 92507 

1 c = 111 I TELEPHONE (909) 653-6780 FAX (909) 653-2430 
? 

-PORT OF ANALYSIS 
EPA PROTOCOL GAS MIXTUFCES 

BWRA0l 

JIM TKTRCKE 
BWR ASSOCIATES INC 
920 MASON WAY 
XFDFORD, OR 97501- 

TO: DATE : 12/11/97 

ppm = umole/mole 0 = mole-% 
The above analyses were performed in accordance with Procedure G1 of the EPA Traceability 

This cylinder sh 
PrOtOCOl, Report Number EPA-S00/R93/224, dated September 1 

t be used if the pressure is less han 150 psig. 

Approved: ,i” ----_------------- -- 
J.T. Marrin 

1 Analyst: -- 
M.S. Calhoun - *or s s m M ~ m ~ m * m $ f l , ! ! W ~  or -lYD1* --* bY - T b  -1, 1I.bIII~y Of +L1. - “ I t h Q ~ C  .m 00.t. 

~~~ - 



SCOTT-MARRIN, INC. 
6531 BOX SPRINGS BLVD. a RIVERSIDE. CA 92507 
TELEPHONE (909) 653-6780 a FAX (909) 653-2430 \ C = 111 I 
-PORT OF ZlNALYSIS 

EPA PROTOCOL GAS M I X T U - S  

BWRABl 

JIM TURCKe 
BWR ASSOCIATES INC 
920 MASON WAY 
MEDFORD, OR 97501-1343 

To: DATE : 05/22/97 

CONCENTRATION(V/V) REFERENCE 
COMPONENT +/-EPA UNCERTAINTY STANDARD _____________ ----__----_------- --------- 

CYLINDER NO.: CC12295 

Carbon monoxide 101.4 2.1 ppn G l l I B  

cylinder * 
CC40051 
@ 116.0 p p  

. .  . .  . , ,  . . .  . . . .  . 

. .  . .. . .  . .  . .  . 
i . , .  . .  
Nitric oxide 48.8 2.1 ppn Elus 

Cylinder * 
CC29042 

0 51.3 ppm 

Propane 29.62 5.45  ppni am8 
cylinder * 
CC121986 
@ 50.6 ppm 

Carbon dioxide 5.58 2 .O1 % W B  

Cylinder 0 
Nitrogen,OZ-Free Balance CC86199 

Cylinder Pressure: 2000 peig @ 7.15 8 

ANALYZER EXPIRATION REPLICATE 
DATE ANALYSIS DATA 

05/02/97 05/22/97 

05/12/99 181.3 p p  lB1.5 p p  
101.3 p p  101.4 ppm 

101.3 0- 101.3 mm 
Wean: 101.3 p p  101.4 ppm 

8 4 / 3 8 / 9 1  85/07/97 

05/07/99 40.0 ppm 48.6 p p  ' 
48.0 p p  48.6 ppm 

48.0 m m  48.8 prd 

W e a n :  48.8 p p  40.7 ppm 

04/28/97 

04/28/99 29.56 p p  

29.81 p p  

19.48 pm 
W-: 29.62 p p  

04/29/97 

04/29/99 5.57 

5.59 * 
5 .58  a 

Mean: 5.58 8 
- 

p p  = umole/mole 0 = mole-% 
The above analyses were performed in accordance with Procedure G1 of.the EPA Traceability 
Protocol, Report Number EPA-600/R93/224, dated September 1993. 

Approved : 

M . 1 F I .  th.-c by a. 

1% 

M.S. Calhoun 

~ARb%RR%%a&rnM8&W%M Ib. Oa1y IlabIIlfy O f  -1. " 9 y y  for  - "1-t .N. -t. 



SCOTTMARRIN, INC. 
653 1 BOX SPRINGS BLVD. RIVERSIDE. CA 92507 

I = 111 I TELEPHONE (909) 653-6780 FAX (909) 653-2430 11 
REPORT OF ZAlXZlLYSIS 

EPA PROTOCOL GAS MIXTU€€ES 

BWRABl 

JIM TURCKE 
BWR ASSOCIATES INC 
920 MASON WAY 
MEDFORD, OR 97501-1343 

To: DATE : 06/03/97 
,.r 

CUSTOMER ORDER NUMBER: 7507 PAGE 1 

CONCENTRATION(V/V) REFERENCE 
C~MPONENT +/-EPA UNCERTAINTY STANDARD ------------- ------------------ --------- 

CYLINDER NO.: CC56913 

Carbon monoxide 240.6 2.8 ppnl QUS 

Cylinder # 

8 284.8 p p  
C O l U  

Nitric oxide 83.5 t . 2  ppm CEaS 
Cylinder t 
CC73111 

8 181.3 p p  

Propane 51.4 2.1 ppm QIUS 

Cylinder # 

CC51261 
R 184.8 p p  

Carbon dioxide 8.54 5 0 % CUI9 

Cylinder I 
Nitrogen,OZ-Free Balance CC86199 
Cylinder Pressure: 2000 psig B 7.25 8 

ANALYZER EXPIRATION =PLICATE 

V ~ T I M  Mdel 1868 

8/A Nom 
Thermsl conducrivity 
Gas chmmstography 

met cal Date: 84/89/97 

DATE ANALYSIS DATA -------- ---------_-__ i 

85/86/97 05/13/97 
05/13/99 241.5 pp# 239.8 p p  ! 

241.4 p p  248.2 ppm 
241.3 o m  239.9 pp= 

Menu: 241.4 p p  239.7 ppm ~ 

! 
85/86/97 85/13/97 i 

85/13/39 83.7 pptp 82.5 p p  ' 
83.8 pptp 83.4 p p  ? 

e 
'. 

nean: 83.8 ppll 83.2 p p  

85/16/97 
85/16/99 51.4 ppm . .  

51.3 ppm 

lleanr 51.4 ppm 

85/85/97 
85/85/99 8.55 8 

8.52 8 
8.54 - 

Mean: 8.54 8 

ppm = umole/mole % = mole-% 
The above analyses w e r e  performed in accordance with Procedure G1 of the EPA Traceability 
Protocol, Report Number EPA-600/R93/224, dated September 1993. 

pressure is 

Approved: 

M.8. Calhoun 



SCOT T-M A R R1 N , IN C . 
653 1 BOX SPRINGS BLVD. RIVERSIDE, CA 92507 
TELEPHONE (909) 653-6780 FAX (909) 653-2430 c 

? 
-PORT OF ANALYSIS 

EPA PROTOCOL GAS MIXTURES 

BWRABl 

JIM TURCKE 
BWR ASSOCIATES INC 
920 MASON WAY 
MEDFORD, OR 97501-1343 

TO: 

CUSTOMER ORDER NUMBER: 3922 

DATE : 18/29/97 

PAGE 1 

<xxxxxxxxxxxxxxxxxxx~~~xxx~xxxxxx~xxxxxxx~~x>  

COMPONENT +/-EPA UNCERTAINTY STANDARD na$x,na~E,8/1l,D~BTBCmDlS DATE ANALYSIS DATA 
CONCENTRATION(v/v) REFERENCE ANALYZER EXPIRATION REPLICATE 

__--_________ ------------------ --------- ----------------- -------- ------------- 
CYLINDER NO.: C C 7 4 1 W W  

Car1e 1Iletll M e 1  8000 18/22/91 18/29/91 
Carbon monoxide 639 5 2  ppn Qu8 S/U 8249 l0/29/99 639 ppm 637 p p  

Cylinder I Hethanation/PID 639 p p  639 ppm 

CCl496 Gam chmra+ograPhY 
B 529 p p  m a t  C a l  Date: 18/03/91 H-: 639 ppa 638 

Bovar Yeat Ras U c d d  922 18/21/91 18/29/91 

119.3 2.2 p p  cuxs 8/U M92181841 18/29/99 118.1 p w  119.0 ppm 

cy l inder  8 Continuotm 119.0 ppm U O . O  pp. 

B 101.6 ppm last C a l  Date: 18/29/91 Mean: 118.8 p p  119.1 ppm 

J '2 
Nitric oxide 

CCY.17928 w P h o t o s t r y  119.2 .Jm 120.2 DDm 

Var1.m Me1  1860 18/28/97 

Propane 88.0 2 . 3  ppn Qu8 8 /u  uane l0/20/99 88 .0  ppp 
cylinder 8 PI- Iordzation 87.8 ppm 
CC51261 Gae chroma+ography u r n  
Q 104.0 p p  laet C a I  Date: 18/28/97 man: 88.0 ppn 

Varian m e 1  1860 18/28/97 

Carbon dioxide 15.38 2.01 % Qus s/u None i0/28/99 15.34 a 
cyl inder  8 Th-1 Conduc+iVi+y 15.38 e 

15.41 a 
Cylinder Pressure: 2000 psig B 11.90 8 last C a l  Date: 18/22/91 mean: 15.38 a 

- Nitrogen,OP-Free Balance CC122859 Oali Chmma+ography 

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

ppm = umole/mole % = mole-% 
The above analyses were performed in accordance with Procedure G1 of the EPA Traceability 
Protocol, Report Number EPA-600/R93/224, dated September 1993. 
This c y 1 i n d j a ; L  be used if the pressure ie 

J.T. Harrin 

) Analyst: Approved : - ------------- 
M.S. Calhoun 

T b  a l y  1I.bfillW Of chi. -Y fez ~ & # ~ ~ ~ A L u M U R ~ ~  r..m.lpl. tb.r.Of by tb. 

-y "IChMC .N. O.f. 

~ 



SCOTT-MARRIN, INC. 
653 1 BOX SPRINGS BLVD. 0 RIVERSIDE CA 92507 c = 111 I TELEPHONE (909) 653-6780 FAX (909) 653-2430 

? 
REPORT OF ANALYSIS 

EPA PROTOCOL GAS MIXTURES 

BWRA0l 

JIM TURCXE 
BWR ASSOCIATES INC 
920 MASON WAY 
MEDFORD, OR 97501-1343 

To: 
- 

DATE : 18/29/97 
i 

Oxygen 
V a r h  -1 1868 18/29/97 

12.01 2.03 % SA1 Isone U/29/00 12.03 8 

PW = umole/mole % = mole-% 
The above analyses were performed in accordance with Procedure G1 of the EPA Traceability 
Protocol, Report Number EPA-600/R93/224, dated September 1993. 
This C y l i n d ~ L  used if the pressure is 

> Analyst: Approved: - ------------ 
W.S. Calhoun 



NOX INSTRUMENT CONVERTER EFFICIENCY CHECK 

Instrument: Beckman model 951A 
Serial Number: 101 287 
Date of Check: 12-1 6-92 
Performed by: DJ 

initial Final Conversion 
Peak Value Peak Value delta Efficiency 
time=O time- 30min % % 

Run 1 38.3 38.7 1.5 98.5 

Run 2 39.9 39.4 1.3 98.7 

Run 3 43.4 43.6 0.5 99.5 

Average 
Conversion Efficiency 

Minimum Allowable 

.. . 

98.9 % 

90.0 % 



~~ 

d. --- 
600 Sou& Harbor Boulevard 
' ------ ---. -. -- "- . ..____ ._. ._.. . .__ 
La Habra. califo& 9063 1 

InlerfcrcrKt frcni various components w e n  resttd by Turner 2nd Ncti (1973)'"' a d  3150 

mcntly by Khong (199 ()'I). Summary of the rctults am shown on table below: 

3) Khong, t. "lnrrrfcm~~c Respnrc Tcst". a mmo IO Houbcn. W. on 7/30/19!#1. 

6) Tumcr, (3. and Ncti. M., "Atmospheric Prcuurt 4pcnmd NO-03 ChcmiImincscencr 
Analyzerfor Auto EdrclozrApplicotiot~". ISA 1973. 



7.1. SUB-APPENDIX I: PARTICULATE SAMPLING ANALYSIS 

7.1 .I. Sampling Calculations 
7.1 .I .I. 
7.1 .I .2. 
7.1 .I .3. Computer Calculations 

Nomenclature, See 6.1 .I .I. 
Sample Hand Calculation, See 6.1 .I .2. 

7.1.1.3.1. Runs 1-2 (heart) 
7.1 .I .3.2. Runs 3 4  (sap) 

7.1.2. Field Data 
7.1.2.1. Run I (heart) 
7.1.2.2. Run 2 (heart) 
7.1.2.3. Run 3 (sap) 
7.1.2.4. Run 4 (sap) 

7.1.3.1. Weight Distribution 
7.1.3.2. Intermediate Weights 
7.1.3.3. Blank Calculations 

7.1.3. Laboratory Analysis 

7.1.4. Sample and Traverse Point Determination Sheet 

7.1.5. Sample Train Schematic, See 6.1.5. 

7.1.6. Calibration and Quality Assurance Data 
7.1.6.1. 
7.1.6.2. Stack Thermometer G Calibration 
7.1.6.3. Nozzle P Calibration 
7.1.6.4. Sample Train LS-2 Thermometers, See 6.1.6.4. 

7.1.6.4.1. Filter Oven 
7.1.6.4.2. lmpinger Exit 
Control Unit #2 Thermometers, See 6.1.6.5. 
7.1.6.5.1. Meter In 
7.1.6.5.2. Meter Out 

7.1.6.6. Control Unit #2 Calibrations 
7.1.6.6.1. Full Range, See 6.1.6.6.1. 
7.1.6.6.2. Post Test 

Pitot Tube #6 Calibration, See 6.1.6.1. 

7.1.6.5. 



CALCULATION SHEET FOR ODEQ METHODS 1-4,7 
DRYER #2 - HEART 

RUN RUN AVG 
1 2 

SYMBOL DEFlNlTiONS - UNITS 

Vm Sample Volume-dd 
Y Gas Meter Factor 
Pb Barometric Pressure-"Hg 
dH Average Orifice Differential-"H20 
Tmi Average Inlet Meter Temp.-F 
Tmo Average Outlet Meter TempF 

zj Vm(std) Standard Sample Volume -dsd 
-dsun 

Wc Net Volume Condensate-ml 
Vw(std) Standard Net Volume Condensate-sd 

~ _ j  Bws Fraction Of H20 Vapor-vol. 

%C02 Percent C02 By Vol. (dry) 
_3 %02 Percent 0 2  By Vol. (dry) 

%N2 Percent Nitrogen By Vol. (dry) 
Md Dry Molecular Weight-glg. mole 
Ms Wet Molecular Weight (wet)-glg. mole 

Cp Pitot Tube Coefficient 
dP Average SQRT Of Veloclty Head-"H20 

-----\ Ts Average Exhaust TempF 
,--i Ps Absolute Exhaust Pressure-"Hg 

Vs Average Exhaust Gas Velodly -fps 
- fm  

A 
Qs Exhaust Gas Flow Rate-acflmin 

Qs(std) Standard Gas Flow Rate 

Cross Sectional Area of Exhaust-sq. fl. 

-acm/min 
-scf/min 
-dsd/min 
dscm/min 

Mn Weight Of Collected Particulate-mg 
Cs Particulate Concentration -gr/dscf 

-g/dscm 
Ct Particulate Emission Rate -Ibs/hr 

-kg/hr 

Pr Production Rate -sq. Whr (3/8") 
Ef Particulate Emission Factor -1bdMS.F (3/83 

On Average Nozzle Diam.-inches 
dt Total Sampling Time-min. 

+ %I Percent Of lsokinetic Sampling 

45.784 47.753 
0.99 0.99 
29.00 29.00 
1.634 1.765 
77.0 97.4 
65.0 87.8 
43.85 43.96 
1.24 1.24 

66.4 63.0 
3.13 2.97 

1;.  0.063 
3 

L ~ 3 %0.067 

0.65 
19.98 
79.37 
28.90 
28.18 

0.844 
1.542 
240.1 
28.89 
103 

6191 

6.874 
42553 
1205 

30987 
28925 
819 

53.2 
0.019 
0.043 

\i 4.6 
2.1 

15370 
.- 0.30 

0.1783 
60.0 
100 

PLANT WILLAMElTE INDUSTRIES SPRINGFIELD, OR 
JOB: 984920 

SOURCE: VENEER DRYER #2 CONDITION HEART 
DATE: 6/1/96 

0.64 
19.71 
79.65 
28.89 
28.20 

0.846 
1.583 
249.2 
28.89 
107 

6409 

6.874 
44054 
1248 

31669 
29668 

840 

61.7 
0.022 
0.050 
5.5 
2.5 

13437 
0.41 

0.1783 
60.0 
98 

0.065 

0.65 
19.84 

244.7 

105 
6300 

43303 
1226 

31328 
29297 

830 

0.020 
0.046 
5.1 
2.3 

14404 
0.36 

99 



CALCULATION SHEET FOR ODEQ METHODS 1-4,7 
DRYER #2 - SAP 

RUN RUN AVG 
3 4 

SYMBOL DEFINITIONS - UNITS 

Vm Sample Volume-dcf 
Y Gas Meter Factor 
Pb Barometric Pressure-"Hg 
dH Average Orifice DifferentlaC"H20 
Tmi Average Inlet Meter Temp.-F 
Tmo Average Outlet Meter TempF 
Vm(std) Standard Sample Volume -dsd 

-dsm 

Vlc Net Volume Condensate-ml 
Vw(std) Standard Net Volume Condensate-scf 

- Bws Fraction Of H20 Vapor-vol. 

%C02 Percent C02 By Val. (dry) - %02 Percent 0 2  By Vol. (dry) 
%N2 Percent Nitrogen By Vol. (dry) 
Md Dry Molecular Weight-glg. mole 
Ms Wet Molecular Weight (wetwg. mole 

Cp Pitot Tube Coefficient 
dP Average SQRT Of Velodiy Head-"H2O 

. -- Ts Average Exhaust TempF 
-- Ps Absolute Exhaust Pressure-"Hg 

Vs Average Exhaust Gas Velouty -0s 
-0m 

A 
0 s  Exhaust Gas Flow Rate-acfhin 

Qs(std) Standard Gas Flow Rate 

Cross Sectional Area of Exhaust-sq. fl. 

-acm/min 
-scfhin 
d s d m i n  
d s d m i n  

46.119 
0.99 
29.00 
1.589 
106.2 
98.6 

41.70 
1.18 

93.1 
4.38 
0.095 

0.80 
19.25 
79.94 
28.90 
27.86 

0.843 
1.528 
258.2 
28.89 
104 

6243 

6.874 
42914 
1215 

30463 
27566 
781 

Mn Weight Of Collected Particulate-mg 34.8 
Cs Particulate Concentration -gr/dsd 0.013 

-gldsm 0.029 
Ct Particulate Emission Rate -Ibmr v 3.0 

-kg/hr 1.4 

Pr Production Rate -sq. Whr (3/8") 7063 
Ef Partlculate Emission Factor -Ibs/MSF (3/87 '\ 0.43 

Dn Average Nozzle Diam.-inches 
dt Total Sampling Time-mln. 
%I Percent Of lsokinetic Sampllng - 

0.1783 
60.0 
100 

PLANT: WILLAMElTE INDUSTRIES SPRINGFIELD, OR 
JOB: 98-092D 

SOURCE: VENEER DRYER ;A12 CONDITI0N:SAP 
DATE: 6/1/98 

45.813 
0.99 

29.00 
1.591 
99.1 
91 .8 

41.94 
1.19 

94.6 
4.45 
0.096 

0.71 
19.73 
79.56 
28.90 
27.86 

0.843 
1.528 
247.0 
28.89 
103 

6195 

6.874 
42582 
1206 

30706 
27759 
786 

44.1 
0.016 
0.037 
3.9 
1.8 

7565 
0.51 

0.1783 
60.0 
100 

0.096 

0.76 
19.49 

252.6 

104 
6219 

42748 
1211 

30584 
27662 

763 

0.015 
0.033 

3.4 
1.6 

7314 
0.47 

100 

, ... . .. <... 

i 



I i 

b - I - Y $  FIELD DATA SEEET m: 

CONTROL UNIT 
OPERATOR: PI LC b 

TRERNWTER I :  6 STATIC PREI 
EXMUST P I E  

D.B. W.B. 117 ESTIHATED NOIS 
LEAK CRECK 

r: 
EARMlETRIC PRESSURE: 7 ~ , O O  

;SURE: - 1 . 5  
ism: 26-83 
ITW: V Y ?  

SYSTEH INITIAL:  O.OI cfe ! 5’ ‘Rq 
FIUAL: 0.0 I cfm 5 ‘Rq 

P I M  
PImP INITIAL:  v 

mEn TEHPERATURE (F) 
IPOINT I T I E  I VOL. 

------ 
IMPINGER C O N D T  

mAL VOL.: K d ’  
NET VOL. (mPAL - 200]:32 
S I L I C A  GEL: 37’4.3 

&LE IDENTIFICATION AND DESCRIPTION 
IHPINGER 11: i4  ml 6.. [boo FILTER I D I : Z ~ O O  FILTER APPEARII~ICE: ~ c k l e  

Y IHPINGER 12:JJJ-ml IKPINGER CAKR APPEARANCE: 51 fahe l y  C&(M 
IHPINGER 1 3 : A a l  BACK RALF C O ~ E N T S / R Z O  W A S R  I D  r?‘W[5l’ZOI s 

bhi ,475 

BACK BAtp ACETONE HASR ID I:  UL 52-02 
FRONT BALP ACETONE WASR I D  I: &=3 - CUTTER NOZZLE ACETONE WASR I D  I: 

HATER I: 4 9 1  VOL. 200 m l  cma 
ACETONE I: 7 7 5  V O L . ~ d  FRONT 

7LX-I ml BACK 



I 
I 

m: C - f - 9 , g  
___c 

FIELD DATA SHEET 
- 

JOB I :  C.U.  I: 2 PROBE I: NOZZLE I :  ? '' 
PM: &a: / . b C  cp: DIAIIETER: 0 .17 ,33  

I X A T I O N :  Y: 

DUCT DIME TREAHWTER I :  G STATIC PRESSURE: F!:. 
LEAK cmcx :;. 

SOURCE: BARoElEfRIc PRESSURE: 2Y.W - 
EXEAUST PRESSURE: 

D.B. W.B. ESTIHATED HOISTURE: 

ds FACRIR: SYSTEH INITIAL: 0.0 c f m  ! 5 'Rg 
FINAL: 0 .  0 0  cfm e 3 '89 

.{ 
t 

PImP INITIAL: - CONTROL UNIT 

.I 

~- 

.. 

._ 

i 

5: 

. .  

AWULGE OF PARAXETEE: ddp: I .583 

I H P I K E R  CONDENSATE: 
IKPINGER I I : ~ m l  
Ihl'INCER 12: J I  1 MI IWIHGER CAKE APPEAIUHCB: 5 f i Y  
IKPINGER 1 3 : T M I  
mAIvoL.: TTnlJ / 

I .76 97.4- 878 249.2 ---__------ 
vm, dcf: &7.753 i/ J J / J . /  

SAHpLe IDENTIFICATIOU AND DESCRIPTION 
FILTER I D I : 2 ? 0  I FILTER APPEARANCE: B: 1601 

WkL k BRCK RAIF CONENTS/E20 WE ID fi Wl<ZnLL&z 
BACK W ACE'IOHE HASE ID I : LO/ 5 7ll C 

FRONT W ACETONE WASE I D  I: Ly(5% 
CUTTER NOZZLE ACERIHE HASE ID I: - I W T  VOL. (lVl'-):&al 

SILICA GEL: 2 SI,/ ',I1 
u ' \ l ~  HATER I: a VOL. 200 m l  CBARGE 

ACETONE I : T x  VOL.=d FJK%? 

GROSS: g. 
TARE: 2 m g . 9  . o  - 0 .  Nm: 8o X a l  BACK 

(3. , I  a d  BACK 
~ A L  C O ~ E N S A T E  (vrq:=3 - 





- 
I 

FIELD DATA SEEET m: - a 
JOB I: C.U. I: Y PROBE I: 6 WZZU I: p n 

PL4W: &a: I .  6 - C cp: D I M E R :  0 . i 763 
LOCATION: Y: 

SOURCE: BARMETRIC PRESSURE: 24i.00 - 
DUCT DIHE TEEPHCNETER I :  STATIC PRESSURE: 7- 

EXBAUST PRESSURE: =.e ' 

% 
D.B. W.B. ESTIHATED HOISTURE: 

LEAK CEECK 
dB FACTOR: SYSTEH INITIAL:  0.0 I cfn f 'Eq 

P I W  0.00 cfm ! 7 'Eq - 
CONTROL UNIT PITOT INITIAL: - - 

OPERATOR: J.!I FINAL: C- -2 
i 

- 

-. 

8 .  

~i 

A W E  OF PARMIETERS: JdP: 1.528 l.s9\ qq.1 (11.6 a+7.0 

IKPINCER 11: i7b nl 
IHPINCER I 2 : r n l  
IHPINGER I 3 : B n l  

Vm, dcf: 45-613 r/ J / J v  
IHPINGER CONDEUSATE: SAHPLE IDENTIFICATION AND DESCRIPTION 

FILTER IDl:2903 FILTER APPEARAUCE:uhCck(&' 
IHPINGER CAKE APPEARANCE: 
Ma EALF CONTEHTShI20 HAS8 I D  I: (n/15 I I O N  8 

BACK BALP ACELCETOIIE HASE ID I: Wl\ I I 1 
FRONT BALP ACELCEMWE WASE I D  I: W I5 112 

A: I603 
W h k  

mu VOL.: ZB-fdd 
E T  VOL. (TG'TAL - 2 0 0 ] : 6 1 d  

~.rl..(l much, 1991 

SILICAGEL: z.& 7 CUTTER NOZZLE ACETONE HASE ID I: - 
GROSS: 

HATER I :  497 VOL. ZOO ml CEARGE 
Zoo dBllcK 

T(YN\I CONDENSATE 

SWES RECOVERED BY: &T 3/'6- LAB DATE: 

ACETONE I :  'h - s V O L . 2 8 O n l  mrl  

~~ 



~~ ~~ 

OOEQ METHOD 7 LABORATORY ANALYSIS SHEET 

' PROJECT# 98-092D 
PLANT WILLAMElTE INDUSTRIES 
LOCATION: SPRINGFIELD, OR 
SOURCE: VENEER DRYER #2 

TEMP: 65F 
HUMIDITY: 45% 

FILTER NUMBER: 
FILTER GROSS, g 
FILTER TARE, g 
FILTER NET, g 

FRONT WASH CONTAINER NO: 
BEAKER NUMBER: 
BEAKER GROSS, g 
BEAKER TARE, g 
BLANK NET, g 
FRONT WASH NET. g 

BACK WASH CONTAINER NO: 
BEAKER NUMBER: 
BEAKER GROSS, g 
BEAKER TARE, g 
BLANK NET, g 
BACK WASH NET, g 

WATER RESIDUAL BOTTLE NO.: 

ORGANIC EXTRACT 
BEAKER NUMBERS: 
BEAKER GROSS, g' 
BEAKER TARE, g 
BLANK NET, g 
ORG. EXT. NET, g 

INORGANIC EXTRACT RESIDUE 
BEAKER NUMBER: 
BEAKER GROSS, g 
BEAKER TARE, g 
BLANK NET, g 
INORG.€XT.RES.NET, g 

BACK FILTER NUMBER: 
FILTER GROSS, g 
FILTER TARE, g 
FILTER NET, g 

TOTAL FRONT HALF NET, g 
I mg 

. TOTAL BACK HALF. NET. 9 
I mg 

TOTAL FRONT AND BACK, NET, g 
TOTAL FRONT AND BACK NET. mg 

SAMPLE DATE: 06/01/98 
REC'D DATE: 06/03/98 
REPORT DATE: 0611 OB8 
ANALYST: DV 

RUN 1 RUN 2 RUN 3 RUN 4 BLANK 
2900 2901 2902 2903 2908 

2.8102 2.7995 2.8454 2.8305 2.8272 
2.8048 2.7883 2.8400 2.8175 2.8272 
0.0054 0.0112 0.0054 0.0130 0.0000 

WIS 203 WIS 206 WIS 209 WIS 212 
102 247 237 224 
105.3938 109.1 975 102.2664 107,5220 
105.3815 109.1839 102.2555 107,5077 
0.0000 0.0000 0.0000 0.0000 
0.0123 0.0136 0.0109 0.0143 

WIS 202 WIS 205 WIS 208 WIS 211 
231 083 089 025 
107.3445 105.9970 104.9107 103,0798 
107.3291 105.9806 104.901 8 103.0715 
0.0000 0.oow 0.0000 0.0000 
0.0154 0.0164 0.0089 0.0083 

WIS 201- WIS 204- WIS 207- WIS 210AIB 

004 
106.0924 
106,0806 
0.0000 
0.0118 

073 
98.5935 
98.5880 
0.0008 
0.0047 

1600 
2.5183 
2.5147 
0.0036 

0.0177 
17.7000 

0.0355 
35.4700 

0.0532 
53.1700 

257 
104.0896 
104.0790 
0.0000 
0.0106 

049 
99.6606 
99.6559 
0.0008 
0.0039 

1601 
2.5156 
2.5096 
0.0060 

0.0248 
24.6000 

0.0369 
36.8700 

0.0617 
61.6700 

045 
95.9324 
95.9268 
0.0000 
0.0056 

01 1 
107.1022 
107.0982 
0.0008 
0.0032 

1602 
2.5230 
2.5222 
0.0008 

0.0163 
16.3000 

0.0185 
18.4700 

0.0348 
34.7700 

038 
105.1535 
105.1 483 
0.0000 
0.0052 

202 
108,0887 
108.0857 
0.0008 
0.0022 

1603 1608 
2.5103 2.5019 
2.5092 2.5019 
0.0011 0.0000 

0.0273 
27.3000 

0.0168 
16.7700 

0.0441 
44.0700 



I I 
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BLANK CALCULATION SHEET 

PROJECT #: 98092D 
COMPANY: WILLAMETTE INDUSTRIES 
LOCATION: SPRINGFIELD, OR 
SOURCE: VENEER DRYER #2 

ACETONE FRONT WASH 
ACETONE BOTTLE #: 
FIELD VOLUME, ml: 
BLANK VALUEllOOml. g: 
LAB VOLUME, ml: 
ACETONE BLANK NET, g: 

ACETONE BACK WASH 
ACETONE BOTTLE #: 
FIELD VOLUME, ml: 
BLANK VALUEllOOml, g: 
LAB VOLUME, ml: 
ACETONE BLANK NET, g: 

ORGANIC SOLVENT 
SOLVENT BOTTLE #: 

LAB VOLUME USED, ml: 
ORGANIC SOLVENT BLANK NET, g: 

BLANK VALU0150ml. g: 

CHARGING SOLUTION B U N K  
SOLUTION BOTTLE #: 
FIELD VOLUME, ml: 
BLANK VALUEllOOml. g: 
LAB VOLUME, ml: 
SOLUTION BLANK NET, g: 

WATER BACK WASH 
WATER BOTrLE #: 
FIELD VOLUME, ml: 
BLANKVALUEllWml, g: 
WATER BLANK NET, g: 

ALLOWABLE ACETONE BLANK VALUE 
FRONT WASH 
VOLUME USED IN FRONT WASH, ml: 
DENSITY OF ACETONE USED, g/ml: 
ALLOWABLE BLANK VALUE, g: 

BACK WASH 
VOLUME USED IN BACK WASH, ml: 
DENSITY OF ACETONE USED, g/ml: 
ALLOWABLE BLANK VALUE g: 

RUN 1 RUN 2 RUN 3 

775 
200 

0.0000 
15 

0.0000 

775 
200 

0.0000 
15 

0.0000 

45 
0.0000 

150 
0.0000 

497 
200 

0.0002 
15 

0.0004 

497 
200 

0.0002 
0.0004 

215 
0.7857 
0.0017 

215 
0.7857 
0.0017 

ALLOWABLE ORGANIC SOLVENT BLANK VALUE 
VOLUME SOLVENT USED, ml: 150 
DENSITY OF SOLVENT USED, glml: 1.3255 
ALLOWABLE BLANK VALUE, g: 0.0026 

775 
200 

0.0000 
15 

0.0000 

775 
200 

0.0000 
15 

0.0000 

45 
0.0000 

150 
0.0000 

497 
200 

0.0002 
15 

0.0004 

497 
200 

0.0002 
0.0004 

215 
0.7857 
0.0017 

215 
0.7057 
0.0017 

150 
1.3255 
0.0026 

775 
200 

0.0000 
15 

0.0000 

775 
200 

0.0000 
15 

0.0000 

45 
0.0000 

150 
0.0000 

497 
200 

0.0002 
15 

0.0004 

497 
200 

0.0002 
0.0004 

21 5 
0.7857 
0.0017 

215 
0.7857 
0.0017 

150 
1.3255 
0.0026 

RUN 4 

775 
200 

0.0000 
15 

0.0000 

775 
200 

0.0000 
15 

0.0000 

45 
0.0000 

150 
0.0000 

497 
200 

0.0002 
15 

0.0004 

497 
200 

0.0002 
0.0004 

215 
0.7857 
0.0017 

215 
0.7857 
0.0017 

150 
1.3255 
0.0026 

/c3 I 



P 
0 
I 
N 
T 
S 

TRAVERSE 
POINT # 

I 

SAMPLE AND TRAVERSE POINT DETERMINATION SHEET 

Number of Traverse Po 
4 I 6 I 8 

6.7 4.4 3.2 

MINIMUM NUMBER OF TRAVERSE POINTS FOR PARTICULATE TRAVERSES 

EPA METHOD 1 

Sample Port Location 
Duct diameters upstream from flow disturbance (distance A) 

0.5 1 .o 1.5 2.0 

24 

20 

16 

12 
I 1 

2 3 4 5 6 7 8 

Sample Port Location 
Duct diameters downstream from flow disturbance (distance B) 

LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

14.6 
75.0 25'0 1 29.6 

95.6 

10.5 
19.4 
32.3 
67.7 
80.6 
89.5 
96.8 

inside wi 
s on a Di 

10 
2.6 
8.2 
14.6 
22.6 
34.2 
65.8 
77.4 
85.4 
91.8 
97.4 

12 

:o traversj 
ieter 

12 
2.1 
6.7 
11.8 
17.7 
25.0 
35.6 
64.4 
75.0 
82.3 
88.2 
93.3 
97.9 

point 
POINT 

-0CATION 
1 .o 
2.4 
4.2 
6.3 
8.9 
12.6 
22.9 
26.6 
29.2 
31.3 
33.1 
34.5 

Stack Diameter (inches): 35.5 Client: Willamette Industries 
Distance A: 2 4  = 0.7 stack diameters 
Distance B: 96 = 2.7 stack diameters 

Location: Springfield, OR 
Source: Veneer Dryer #2 

Date: June 1. 1998 Points Required: 24 
Job #: 98-092D 

135 



THERMOMETER AND THERMOCOUPLE 
IDENTIFICATION AND CALIBRATION 

IDENTIFICATION 

THERMOMETER ID #: G 

THERMOCOUPLE ID #: 6 

JOB #: 98- D 

DATE: 6- 18-98 

CALIBRATED BY: BV 

CALIBRATION 

AVG. EXHAUST TEMPERATURE-F.: 2 4 9  

RANGE OF CALIBRATION-10% ABS.,F 178  3 2 0  

REFERENCE TEST 
READING THERMOMETER THERMOMETER 

E E 

I 

I I  

111 

178  170.1 

239 238.2 

317 316.5 

AVERAGE-F. 244.7 244.3 

PERCENT DIFFERENCE OF ABSOLUTE READINGS: 

ALLOWABLE 1.5 % 

ACTUAL 0.1 % 

/33 



EPA SAMPLE NOZZLE 
IDENTIFICATION AND CALIBRATION 

IDENTIFICATION 

NOZZLE ID#: P 

JOB #: 98-09213 

DATE: 6-1 -98 

CALIBRATED BY: JJT 

CALIBRATION 

DIAMETER # 
INSIDE 

DIAMETER 
1 " )  

AVERAGE 

0.1 770 

0.1780 

0.1800 

0.1 783 

DIFFERENCE BETWEEN LARGEST AND SMALLEST MEASUREMENTS 

ALLOWABLE 0.004 INCHES 

ACTUAL 0.003 INCHES 



POST-TEST SERIES CONTROL UNIT CALIBRATION WORKSHEET 

CLIENT: W l L L A M m E  INDUSTRIES 
LOCATION: SPRINGFIELD, OR 

SOURCE VENEER DRYER X2 

CONTROL UNIT I: 2 DATE: 6/8/98 
SERIAL I :  7271 JO8 I :  98-092D 
dHa -H20: 1.65 CALIBRATOR: BV 
BAROMETRIC PR. "Hg: 28.73 MAX. VACUUM "H 1 

PRE-TEST FACTOR "Y*: 0.98 AVERAGE dH "H20 1.645 

CALIBRATION RUN I 

BEGlNlNG METER TEMP. F 
-DRY GAS METER :INLET 

:OUTLET 
-REFERENCE METER 

1 2 3 

77.0 90.0 97.0 
76.0 80.0 65.0 
72.0 72.0 72.0 

BEGlNlNG VOLUME METER READING 
-DRY GAS METER 940.100 951.100 962.300 
-REFERENCE METER 405.300 415.940 426.720 

ENDING METER TEMP. F 
-0RY GAS METER -INLET 

-OUTLET 
-REFERENCE METER 

90.0 97.0 101.0 
80.0 85.0 89.0 
72.0 72.0 74.0 

ENDING VOLUME METER READING 
-DRY GAS METER 951.100 962.300 975.900 
-REFERENCE METER 415.940 426.720 439.760 

CALIBRATION CALCULATIONS 

CALIBRATION RUN X 1 2 3 

DRY GAS METER 0.f. 11,000 11.200 13.600 

REFERENCE METER c.f. 10.840 10.760 13.040 

AVERAGE DRY GAS METER TEMP. F 
-INLET 83.50 93.80 99.00 
-OUTLET 76.00 82.80 87.00 
-AVERAGE 80.75 88.00 93.00 

AVERAGE REFERENCE METER TEMP. F 72.00 72.00 73.00 

DRY GAS METER FACTOR "Y" 0.98 0.99 0.99 

AVERAGE POST-TEST DRY GAS METER FACTOR "Y" 

LARGEST DEVIATION FROM AVERAGE GAS METER FACTOR "Y-  
- DIFFERENCE 0.007 

0.99 

DEVIATION FROM PRE-TEST DRY GAS METER FACTOR "Y" 
- % DIFFERENCE 1 



7.2. SUB-APPENDIX II: FORMALDEHYDE SAMPLING ANALYSIS 

7.2.1. Sampling Calculations 
7.2.1.1. Nomenclature, See 6.2.1.1. 
7.2.1.2. Sample Hand Calculation, See 6.2.1.2. 
7.2.1.3. . Computer Calculations 

7.2.1.3.1. Runs 1-2 (heart) 
7.2.1.3.2. Runs 3 4  (sap) 

7.2.2. Field Data 
7.2.2.1. Run 1 (heart) 
7.2.2.2. Run 2 (heart) 
7.2.2.3. Run 3 (sap) 
7.2.2.4. Run 4 (sap) 

7.2.3. Laboratory Analysis, See 6.2.3. 

7.2.4. Sample Train Schematic, See 6.2.4. 

7.2.5. Calibration and Quality Assurance Data 
7.2.5. I .  Dry Gas Meter Thermometers, See 6.2.5.1. 
7.2.5.2. Dry Gas Meter Calibration, See 6.2.5.2. 



CALCULATION SHEET FOR NCASl FORMALDEHYDE METHOD 
DRYER #2 - HEART 

SYMBOL DEFINITIONS -UNITS 

Vm Sample Volume -dcf 

Y Gas Meter Factor 

Tm Average Dry Gas Meter Temp.-F 

d c m  

- Pb Barometric Pressure-"Hg 

'- Vm(std) Standard Sample Volume dscf 
dscm 

Qs(std) Standard Gas Flow Rate -scf/min 
dsc fh in  
dscmlmin 

Wform Weight Of Collected Formaldehyde-ug 
Eform Formaldehyde Emission Rate -Ibs formaldehydelhr 

Cform Formaldehyde Concentration -ppm 
-Ibs carbon/hr 

- Pr Production Rate -sq R I hr (3I8" basis) 

Ef Emission Factor -Ibs formaldehyde / MSF (3l8") 
-Ibs carbon I MSF (38") 

dt Total Sampling Time-min. 

RUN 
1 

2.0341 
0.0576 
1 .oo 
29.00 
64.8 
1.9836 
0.0562 

30987 
28925 
819 

132.2 
0.25 
0.10 
1.9 

15370 

0.02 
0.01 

60.0 

RUN 
2 

2.2036 
0.0624 
1.00 
29.00 
87.9 
2.0583 
0.0583 

31669 
29668 
840. 

178.5 
0.34 
0.14 
2.5 

13437 

0.03 
0.01 

60.0 

AVG 

31328 
29297 
830 

0.30 
0.12 
2.2 

14404 

0.02 
0.01 

PLANT: WILLAMETTE INDUSTRIES SPRINGFIELD, OR 
JOB: 98-092D 

SOURCE: VENEER DRYER #2 
DATE: 6/1/98 



~~ 

1 
CALCULATION SHEET FOR NCASI FORMALDEHYDE METHOD , .  

DRYER #2 -SAP 

SYMBOL DEFINITIONS - UNITS 

Vm SampleVolume d c f  
d c m  

Y Gas Meter Factor 
Pb Barometric Pressure-"Hg 
Tm Average Dry Gas Meter Temp.-F 
Vm(std) Standard Sample Volume dscf 

-dscm 

Qs(std) Standard Gas Flow Rate -scf/min 
dscflmin 
4scdrnin 

Wform Weight Of Collected Formaldehyde-ug 
Eform Formaldehyde Emission Rate -Ibs formaldehydelhr 

Cform Formaldehyde Concentration -ppm 
-Ibs carbonlhr 

L_ 

Pr Production Rate -sq ft I hr (318" basis) 

Ef Emission Factor -Ibs formaldehyde I MSF (3W) 
-Ibs carbon I MSF (3") 

dt Total Sampling Time-min. 

RUN 
3 

2.2213 
0.0629 
1 .oo 

29.00 
98.2 

2.0365 
0.0577 

30463 
27566 
781 

125.5 
0.22 
0.09 
1.7 

7063 

0.03 
0.01 

60.0 

PLANT: WILLAMETTE INDUSTRIES SPRINGFIELD, OR 
JOB: 98-092D 

SOURCE: VENEER DRYER #2 
DATE: 6/1/98 

RUN AVG 
4 - 

c 

2.1613 
0.0612 

1.00 
29.00 
81.3 

2.0433 
0.0579 

30706 : 30584 
27759 
786 

106.6 
0.19 
0.08 
1.5 

7565 

0.03 
0.01 

60.0 

- 
. .  

27662 
783 

0.21 
0.08 
1.6 

7314 

0.03 
0.01 .. - 

.. . 

... .. , . 

.... I. 



( 

NCASI FIELD DATA SHEET 
DATE: -LL~-SC;--- 

JOB#: 7213 BAROMETRIC PRESSURE: 2 9  (10 
PLANT: Lv ILL. THERMOMETER #: G 

LOCATION: 5P F L  0 (7-r CRITICAL ORIFICE #: r /  A 

SOURCE: V f.3 ‘L - 
RUN#: / - 0  LEAK CHECKS 

START: $OQ INITIAL 0 € 17 
FINISH: q ’ 6  FINAL: c j  E. / 

OPERATOR: __ y - h  - 

RECOVERY VOLUMES RECOVERY I.D. 
\c”J* 
$2 

CONDENSATE/WASH:I/Z e I 40 )’* IMPINGER CONTENT VOLUME, ML: e 
WASH VOLUME, ML: SILICAGEL: A V O r  11.1 

TOTAL:- 6 7. :O 0 
: .. ..? 

H20 #:- ---_- 



NCASI FIELDDATA SHEET 

; 
DATE: _________ b -  -?,b 

JOB#:- c i z -  0 BAROMETRIC PRESSURE: 2 9.00 
PLANT: bLILL I,* G j  THERMOMETER #:-- .G 

LOCATION: S P C L O  6fi CRITICAL ORIFICE #: 

SOURCE: V O L  - 
RUN#: e PZ v LEAK CHECKS _ _  
START 1 0 3 3  INITIAL: C. @ /E! 
FINISH: 3 3  FINAL: 0 e 7 

20 
21 
22 
23 

- 24 87 .Y 0.0624 

RECOVERY VOLUMES RECOVERY I. D. 

IMPINGER CONTENT VOLUME, ML 3% CONDENSATEWASH:* r2 2 
WASH VOLUME, M L  SILICAGEL: A v 0 1  flz 

TOTAL b2-5 0 - -- - iLID -- H20 #: 



NCASI FIELD DATA SHEET 
DATE: ---A- r -__I_ \ - ? e  

JOB#: - ?c -09 zp BAROMETRIC PRESSURE 2 Y,oU 
G PLANT: 5r I/ L- 0 THERMOMETER #: 

LOCATION: 5 , 9 F L I )  O R  CRITICAL ORIFICE #:-- 

SOURCE: v- n 3 n r i v z  t ~ z  - 
LEAK CHECKS 

FINAL: O C  /v 
INITIAL 0 E I (  START: 131k - 

FINISH: \ + I &  

OPERATOR: / L J  LU R 

. .  

. .  

. .  

.. . 

m3 
- .  

RECOVERY VOLUMES RECOVERY 1.0. 

IMPINGER CONTENT VOLUME, ML: 4- CONDENSATE/WASH: V D  2 (2 3 
WASH VOLUME, ML. SILICAGEL: A N 2  

TOTAL:- 69.0 . 0 
H 2 0  #: - i - 4  , +  



c 
NCASl FIELD DATA SHEET 

D A T E : ~ - ~ - ? &  -- 
JOB#: 7 t- 0 ? z  BAROMETRIC PRESSURE: Z %OD 
PLANT: & I L L  I / . l D  

SOURCE: br3 H L  

THERMOMETER #: G 
CRITICAL ORIFICE #: PI A LOCATION: 5 f J F L 0  

- 
R G # - - - T  LEAK CHECKS 
START:--) J-3'6 INITIAL: o c  7LJ 
FINISH: IL3'G FINAL: 0 e IO 

----- OPERATOR: __ r / \  ul n 
I .  

3 

- .  

RECOVERY VOLUMES RECOVERY I.D. 

IMPINGER CONTENT VOLUME, ML: 34.$ 

TOTAL: 70 -5 
CONDENSATE/WASH:J&Z lr6 
SILICAGEL: A - 4 0  2 )z4 WASH VOLUME, ML:-- 

- 8- 
H20 #: ----___ 

. -  
., 



7.3. SUBAPPENDIX 111: INSTRUMENTAL GASEOUS SAMPLING ANALYSIS 

7.3.1. Sampling Calculations 
7.3.1.1. 
7.3.1.2. Computer Calculations 

Formulas for Sampling Calculations, See 6.3.1.1. 

7.3.1.2.1. Runs 1-2 (heart) 
7.3.1.2.2. Runs 3 4  (sap) 

7.3.2. Field Data 
7.3.2.1. Run I (heart) 
7.3.2.2. Run 2 (heart) 
7.3.2.3. Run 3 (sap) 
7.3.2.4. Run 4 (sap) 

7.3.3. Continuous Gas Sampling Schematic, See 6.3.3. 

7.3.4. Calibration and Quality Assurance Data 
7.3.4.1. Calibration and Drift Calculations 

7.3.4.1.1. CO Instrument 
7.3.4.1.2. NOx Instrument 
7.3.4.1.3. VOC Instrument 
7.3.4.1.4. 0, Instrument 
7.3.4.1.5. CO, Instrument 

7.3.4.2. Calibration Gas Certification, See 6.3.4.2. 
7.3.4.2.1. CCI05497 
7.3.4.2.2. CC12295 
7.3.4.2.3. CC56913 
7.3.4.2.4. CC74100 
7.3.4.2.5. CC449 
NOx Instrument Converter Efficiency Check, See 6.3.4.3. 
NOx Instrument Interference Check, See 6.3.4.4. 

7.3.4.3. 
7.3.4.4. 



GASEOUS SAhlPLING CALCULATIONS 
DRYER #2 - HEART 

CARBON MONOXIDE (CO) 
\, 

Average-ppm 
Upscale Gas Concentration 
Start Zero 
Start Upscale 

End Upscale 
Exhaust Gas Flow Rate-dsh 

Emission Fador-IbSMMBtu' 

End Zero 

- Mass Emissions-lbslhr 

-\ OXIDES OF NITROGEN (NOx) 
Average-ppm 
Upscale Gas Concentration 
Start Zero 
Start Upscale 
End Zero 
End Upscale 

Exhaust Gas Flow Raledscfm 
Mass Emissions-lbslhr 
Emission Fador-IbslMMBtu' 

d Emission Concentration-ppm 

RUN 
1 

33.8 
101.4 

0 
103 
2 

104 
28925 

0.49 
4,3 

4.3 
48.8 

0 
48 
0 
48 
4.4 

28925 

0.10 
.\ 0.9 

\ VOLATILE ORGANIC COMPOUNDS (VOC'S) 
Averageppm as propane 
Averageppm as carbon 
Upscale Gas Concentration 
Start Zero 
Start Upscale 
End Zero 
End Upscale 
Exhaust Gas Flow Rate-sh 
Mass Emissions-lbs carbonlhr '\ 

-Ibs carbonlMSF(3/8") 

-_ 

OXYGEN (02)  - X by volume 
Average% 
Upscale Gas Concentration 
Slarl Zero 
Start Upscale 
End Zero 
End Upscale 
Emission Concentration-% 

30.6 
91.7 
29.6 
0.0 
29.4 
0.0 
29.7 

30987 
, 5.30 
0.34 

20.30 
20.43 
0.1 
20.5 
0.3 
21.0 
19.98 

CARBON DIOXIDE (C02) - % by volume 
Average-% 0.62 
Upscale Gas Concentration 5.58 
Start Zero 0.05 
Start Upscale 5.59 
End Zero -0.11 
End Upscale 5.56 
Emission Concentration-% 0.65 \ 

ProducUon Rate, sq. RJhr (38" basls) 

* Natural Gas Combustion Factor 1 8710 dacflMMBtu 

15370 

RUN 
2 1  

32.6 
101.4 

2 
104 
1 

104 
29668 

4.2 
0.36 

4.8 
48.8 

0 
49 
0 

49 
4.8 

29668 
1 .o 

0.09 

28.9 
86.6 
29.6 
0.0 
29.7 
0.9 

29.7 
31669 
5.11 
0.38 

19.83 
20.4 
0.3 
20.5 
0.3 

20.6 
19.71 

0.59 
5.58 
-0.01 
5.55 
-0.09 
5.51 
0.64 

13437 

PLANT WILIAMElTE INDUSTRIES SPRINGFIELD, OR 
JOB: 98092D 

SOURCE: VENEER DRYER #Z CONDITION: HEART 
DATE: 8/1/98 

AVG 

33.2 

4.2 
0.42 

4.6 

1.0 
0.10 

29.7 
89.1 '4) i: I' 

Q-. 

5.20 
0.36 

19.84 

0.65 



GASEOUS SAMPLING CALCULATIONS 
DRYER #2 - SAP 

v 
CARBON MONOXIDE (CO) - Average-ppm 
Upscale Gas Concentration 
Start Zero 
Start Upscale 
End Zero 
End Upscale 
Exhausi Gas Flow R a t e d s h  
Mass Emissions-lbslhr 
Emission Factor-lbs/MMBtu' 

OXIDES OF NITROGEN (NOX) 
Average-ppm 
Upscale Gas Concentration 
Start Zero 
Start Upscale 
End Zero 
End Upscale 

Exhaust Gas Flow R a t s d s h  
Mass Emissions-lbslhr 
Emission Factor-lbs/MMBtu* 

--. Emission Conoentratiin-ppm 

'u VOLATILE ORGANIC COMPOUNDS (VOes) 
Averagappm as propane 

Upscale Gas Concentration 
Start Zero 
Stan Upscale 
End Zem 
End Upscale 
Exhaust Gas Flow Rate-sdm 
Mass Emissions-lbs carbon/hr 

- Averagappm as carbon 

-Ibs carbonlMSF(3/87 

OXYGEN (02)  - X by volume 
Average-% 
Upscale Gas Concentration 
Start Zero 
Start Upscale 
End Zero 
End Upscale 
Emission Concantration-% 

CARBON DIOXIDE (COZ) - X by volume 
Aver age% 
Upscale Gas Concentration 
Start Zero 
Start Upscale 
End Zero 
End Upscakt 
Emission Concentration-% ~ 

Production Rate, sq. Rlhr (318" basls) 

RUN 
3 

24.7 
101.4 

2 
103 
2 

101 
27566 

4 3.0 
0.20 

6.3 
48.8 

0 
49 
0 

49 
6.3 

27566 
\, 1.2 

0.08 

18.1 
56.1 
29.6 
0.3 
29.7 
0.9 
30.0 

30463 
\ 3.19 

0.45 

19.24 
20.43 
0.3 
20.5 
0.3 

20.3 
19.25 

0.84 
5.58 
0.05 
5.53 
0.06 
5.56 
0.80 

7063 

RUN 
4 

22.3 
101.4 

2 
104 
2' 

103 
27759 

2.7 
0.25 

5.1 
48.8 

0 
49 
1 

49 
4.6 

27759 
0.9 
0.09 

19.2 
57.5 
29.6 
0.0 
29.7 
1.2 

28.8 
30706 
3.29 
0.44 

20.00 
20.43 

0.4 
20.5 
0.3 
20.9 
19.73 

0.72 
5.58 
0.05 
5.56 
0.02 
5.53 
0.71 

7565 

* Natural Gas Combustion Factor. 8710dsdlMMBtu 

PLANT. WILLAMETtE INDUSTRIES SPRINGFIELD, OR 
JOB 980920 

SOURCE VENEER DRYER YZ CONDITION: SAP 
DATE: 8/1/98 

AVG 

23.5 

2.8 
0.23 

5.5 

1.1 
0.08 

18.9 
56.8 

3.24 
0.44 

19.49 

0.76 



BWR ASSOCIATES. INC 
QAS DATA SHCET 

PLANT WILLAMETTE INDUSTRIES 
LOCATION SPRINGFIELD, OR 

CONOlTlON HEART 
SOURCE. VENEER DRYER R 

CAL GAS VALUE 
INITIAL ZERO 
INITAL UPSCALE 

mim TIME 
1 
2 
3 
4 
5 
6 

6 
9 
10 
1 1  
12 
13 
14 
15 
16 

16 
19 
20 
23 
22 
23 
24 
25 
26 

26 
29 
30 
31 
32 
33 
34 
35 
36 

38 
39 
40 
41 
42 
43 
44 
45 
46 

46 
49 
M 
51 
52 
53 
54 
55 
5s 
57 
58 
59 
W 
81 

AMRAGE 
FINAL ZERO 

r 

17 

27 

37 

47 

I 

809 
809 
805 
806 

808 
em 
610 
611 
612 
613 
614 
815 
816 
617 
818 
819 
820 
821 
622 

824 
625 
826 

628. 
829 

830' 
040 
841 
842 
843 
ed4 
045 
846 

848 
849 
Bx) 

851 
852 
853 
854 
855 
856 

858 
859 
9M 
901 
902 
sm 
904 
905 
K6 

933 
909 
910 
91 1 
912 

8or 

623 

827 

647 

857 

907 

FINAL UPSCALE 
CORR. FOR US 

36 
36 
36 
36 
34 
54,  
35 
33 
54 
35 
34 
34 
35 
35 
35 
35 
35 
35 
35 
34 
34 
35 
33 
33 
33 
34 
35 
32 
37 
33 
32 
32 
32 
32 
33 
32 
32 
32 
30 
30 
32 
32 
32 
33 
33 
32 
32 
33 
34 
33 
32 
33 
34 
35 
35 
35 
37 
36 
36 
36 
36 

33.8 
2 

104 

RUN SUSPENDED. CHAIN OFF 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

4.3 
0.0 
48 
4.4 

DATE WlM OPERATOR 
JOB: sed320 la1 
RUN: 1 

I OPERATION REGAINED. SAMPLING RESUMED 0 840 

020(1 
20.43 
0.1 
20.5 

0 2 0 0  
20.3 
20.3 
20.3 
20.3 
20.3 
20.3 
20.3 
M 3  
20.4 
20.4 
20.4 
20.4 
20.4 
20.4 
20.4 
20.4 
M 4 
20.4 
20.4 
20.4 
20.4 
20.4 
20.4 
20.4 
20.4 
20.4 
20.4 
20.4 
20.8 
20.7 
20.4 
20.4 
20.3 
20.3 
20.3 
20.3 
20.3 
20.3 
2ab 
20.2 
20.2 
20.2 
20.2 
20.2 
20.2 
20.2 
20.2 
20.2 
20.2 
20.2 
20.2 
20.2 
20.2 
20.1 
20.2 
20.2 
20.1 
20.1 
20.1 
20.1 
20.1 

20.M 
0.3 
21.0 

19.98 

co2rhI VOCfppm) 
5.58 29.62 
0.05 0.0 
5 59 29.4 

cozyx) voc(pPml 
0.64 
0.64 
0.64 
0.64 
0.62 
0.63 
063 
0.59 
0.58 
0.56 
0,s 
0.58 
0.m 
0.59 
0.W 
0.60 
0.6t 
0.61 
0.61 
0.61 
0.61 
0.61 
0.59 
0.60 
0.59 
0.58 
0.58 
0.55 
0.42 
0.46 
0.60 
0.62 
0.62 
0.63 
0.63 
0.63 
0.Q 
0.63 

0.63 
0.85 
0.65 
0.57 
0.66 
0.85 
0.56 
0.56 
0.56 
0.56 
0.67 
0.67 
0.56 
0.66 
0.67 
0.67 
0.67 
0.67 
0.66 
0.56 
0.56 
0.66 

0.62 
Q.11 
5.5s 
0.65 

0.77 

29.1 

29.4 
29.1 

28.5 
26,4 
25.5 
25.2 
25,5 
27.0 
26.6 
29.4 
29.4 
30.0 
26.6 
28.2 
26.5 
28.2 
28.5 
26.2 
30.0 
30.9 
30.9 
30.3 
30 6 
30.3 
35.j 
19.6 

26.4 
26.4 

29.1 
26.5 
26.6 
29.4 
26.5 
34.6 
31.2 
30.6 
31.2 
31.2 
m.3 
m.3 

29.7 

27.6 

20.7 

27.6 

29.1 

30. 9 
29.7 

31.2 
32.1 
31.5 
32.4 
32.4 
35.4 
37.5 
37.8 
39.9 
54.5 
36.6 

63.0 
35.7 

30.6 
0.0 
29.7 



BWR ASSOWIIES. INC 
QAS DATA sneer 

PLANT WlLLAMETTr INDUSTRIES 
LOCATION SPRINGFIELO, OR 

SOURCE VENEER DRYER 112 
CONOKION HEART 

CAL GAS VALUE 
INITIAL ZERO 
INITAL UPSCALE 

POIN7 ' 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
28 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 47 

48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

~ 

m e  
1028 
1029 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1038 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 
1048 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
10% 
1059 
HCQ 
1101 
1102 
1103 
1104 
1105 
1108 
1107 
1106 
1109 
1110 
1111 
1112 
1113 
1114 
1115 
1116 
1117 
1118 
1119 
1120 
1121 
1122 
1123 
1124 
1125 
1128 
1127 
1128 

AVERAGE 
FINALZERO 
F l W  UPSCALE 
CORR. FOR Us 

34 
34 
33 
32 
32 
32 
32 
31 
30 
30 
30 
29 
30 
30 
30 
31 
31 
32 
32 
31 
32 
32 
31 
32 
32 
33 
33 
35 
34 
34 
54 
32 
33 
32 
31 
31 
32 
32 
33 
33 
33 
32 
33 
33 
32 
33 
34 
34 
33 
36 
35 
34 
38 
34 
35 
35 
34 
34 
32 
35 
34 

32.8 
1.2 

103.6 

4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 

4.8 
0 

48 
4.8 

OAX:  611198 OPERATOR 
Me: 980920 jal 
RUN: 2 

OWJ 
20.43 

0.3 
20.5 

OZrAJ 
19.8 
19.8 
19.9 
19.9 
19.8 
19.8 
19.8 
19.8 
19.9 
19.9 
19.9 
19.9 
19.9 

- 19.9 
19.9 
19.9 
19.9 
19.9 
19.9 
19.9 
19.9 
19.9 
19.8 
19.8 
19.8 
19.8 
19.8 
19.8 
19.6 
19.8 
19.8 
19.8 
19.8 
19.8 
19.8 
19.8 
19.8 
19.8 
19.8 
19.8 
19.8 
13.6 
19.8 
19.7 
19.7 
19.7 
19.7 
19.7 
19.8 
19.8 
19.8 
19.9 
19.9 
19.9 
19.9 
19.9 
19.9 
19.9 
19.9 
19.9 
19.8 

19.63 
0.3 

20.8 
19.71 

cozr) v o c m m )  
5.58 29.82 

0.01 0.0 
5.55 29.7 

COZrLJ VOC(pprnJ 
0.57 
0.56 
0.58 
0.57 
0.61 
0.61 
0.62 
0.m 
0.59 
0.59 
0.59 
0.59 
0.59 
0.59 
0.59 
0.59 
0.60 
0.60 
0.60 
0.60 
0.60 
0.60 
0.59 
0.59 
0.59 
0.60 
0.81 
0.62 
0.62 
0.81 
0.62 
0.62 
0.62 
0.61 
0.61 
0.61 
0.80 
0.60 
0.60 
0.59 
0 59 
0.60 
0.59 
0.58 
0.60 
0.59 
0.59 
0.60 
0.57 
0.55 
0.55 
0.56 
0.57 
0.58 
0.56 
0.56 
0.57 
0.57 
0.57 
0.56 
0.58 

0.59 
0.09 
5.51 
0.84 

29.1 
29.7 
27.9 
29.4 
30.0 
30.0 
29.7 
27.0 
28.4 
24.6 
22.5 
21.6 
20.7 
20.4 
23.1 
26.1 
27.0 
27.0 
25.2 
25.8 
26.7 
27.0 
26.5 
28.2 
29.1 
28.8 
30.6 
B.7  
30.0 
30.0 
30.3 
30.0 
26.1 
28.2 
29.1 
29.7 
30.3 
31.2 
30.0 
x1.1 
29.1 
30.6 
26.1 
25.8 
27.0 
32.7 
33.3 
33.3 
33.9 
33.0 
32.7 
32.4 
32.4 
30.0 
29.7 
30.9 
31.5 
31.8 
32.1 
32.7 
33.8 

28.9 
0.9 

29.7 



BWR ASSOCIAmS, INC. 
GAS DATA SHCCT 

PUNT WlLLAMmE INDUSTRIES 
LOCATION: SPRINGFIELD. OR 

CONDITION SAP 
SOURCE VENEER DRYER U2 

CAL GAS VALUE 
INITIAL ZERO 
INITAL UPSCALE 
WlNT 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
18 
17 
10 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
40 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
50 
59 
60 
61 

"IMP 
1313 
1314 
1315 
1316 
1317 
1310 
1319 
1320 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
1320 
1329 
1330 
1331 
1332 
1333 
1334 
1335 
1336 
1337 
1330 
1339 
1340 
1341 
1342 
1343 
1344 
1345 
1346 
1347 
1348 
1349 
1350 
1351 
1352 
1353 
1354 
1355 
1356 
1357 
1358 
1359 
1400 
1401 
1402 
1403 
1404 
1405 
1406 
1407 
1400 
1409 
1410 
1411 
1412 
1413 

AVERAGE 
FINAL ZERO 
FINAL UPSCALE 
WRR. FOR Us 

28 
28 
27 
27 
20 
24 
24 
24 
22 
22 
21 
21 
22 
22 
23 
22 
22 
21 
22 
21 
21 
21 
21 
21 
21 
20 
22 
22 
22 
24 
23 
24 
25 
25 
25 
24 
26 
27 
28 
29 
29 
28 
27 
27 
26 
27 
27 
27 
27 
27 
27 
26 
27 
26 
26 
27 
28 
27 
27 
27 

24.7 
2.0 

101.4 

5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
6 
6 
6 
6 
8 
8 
6 
6 
6 
8 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
6 
6 
6 
6 
6 
6 
6 
7 

6.3 
0.0 
43 
0.3 

DATE: 6nma OPERATOR 
JOB: 980920 jal 
RUN: 3 

mwj 
20.43 
0.3 
20.5 

19.2 
19.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.4 
19.3 
19.3 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.1 
19.2 
19.2 
19.2 
19.2 
19.2 
19.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.3 
19.2 
19.2 
19.2 
19.2 

19.24 
0.3 
20.3 
19.25 

ozrxl 

COzpAj VOC(ppmJ 
5.58 29.6 
0.05 0.3 
5.53 29.7 

cozw VoclppmJ . .  
0.77 
0.79 
0.78 
0.78 
0.80 
0.01 
0.81 
0.02 
0.81 
0.83 
0.00 
0.69 
0.69 
0.89 
0.89 
0.89 
0.89 
0.89 

' 0.09 
0.09 
0.08 
0.08 
0.88 
0.00 
0.00 
0.88 
0.90 
0.09 
0.90 
0.87 
0.80 
0.89 
0.88 
0.09 
0.09 
0.02 
0.82 
0.82 
0.82 
0.02 
0.01 
0.81 
0.01 
0.81 
0.82 
0.02 
0.02 
0.81 
0.02 
0.04 
0.03 
0.04 
0.02 
0.02 
0.03 
0.03 
0.03 
0.02 
0.62 
0.63 
0.02 

0.04 
0.06 
5.56 
0.00 

17.7 
18.0 
16.0 
16.0 
16.6 
16.2 
15.9 
15.3 
14 7 
14.7 
14.4 
14.1 
13.8 
13.8 
13.0 
13.0 
13.0 
13.0 
13.8 
13.8 
14.4 
14.4 
14.7 
14.7 
14.4 
15.0 
15.0 
15.3 
15.6 
17.1 
17.7 
18.9 
20.4 
20.7 
22.2 
22.5 
23.1 
23.7 
23.4 
23.1 
22.0 
22.8 
22.0 
Z . 8  
22.5 
22.5 
21.9 
27.6 
24.9 
23.1 
22.0 
21.9 
21.0 
21.0 
21.6 
21.9 
21.0 
21.0 
21.6 
21.9 
21.8 

18.7 
0.9 
30.0 



RWR ASSOCIATES, INC. 
OAS OATA .weer 

RANT: WILLAM- i w s m w  
LOCATION: SPRINGFIELD. OR 

CONDITION SAP 
SOURCE: VENEER ORYER 112 

CAL GAS VALUE 
INITIAL ZERO 
INITAL UPSCALE 

poiw 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
16 
19 
20 
21 
22 
23 
24 
25 
26 
27 
26 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

' 42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

m e  
1534 
1535 
1536 
1537 
1536 
1539 
1540 
1541 
1542 
1543 
1544 
1545 
1546 
1547 
1548 
1549 
1550 
1551 
1552 
1553 
1554 
1555 
1556 
1557 
1556 
1559 
1600 
1601 
1602 
1603 
1604 
1605 
1606 
1607 
1608 
1609 
1610 
1611 
1612 
1613 
1814 
1615 
1616 
1617 
1616 
1619 
1620 
1621 
1622 
1623 
1624 
1625 
1626 
1627 
1628 
1629 
1630 
1631 
1632 
1633 
1634 

AVERAGE 
FINALZERO 
FINAL UPSCALE 
CORR. FOR US 

25 
25 
25 
26 
26 
26 
26 
26 
26 
25 
26 
24 
25 
25 
25 
25 
25 
24 
27 
24 
24 
24 
24 
24 
25 
24 
26 
26 
25 
25 
26 
25 
25 
26 
26 
26 
27 
25 
26 
26 
27 
25 
28 
27 
27 
23 
11 
7 
4 
4 
4 
4 
4 
4 
5 

32 
25 
23 
21 
22 

22.3 
1.6 

103.0 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
8 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
5 
3 
3 
2 
1 
1 
1 
1 
1 
1 
3 
5 
5 
6 
6 

5.1 
1 

49 
4.6 

DATE 6I1M OPERATOR 
JOE: 980920 jal 
RUN: 4 

O W J  
20.43 

0.4 
20.5 

O W J  
20.0 
20.0 
20.0 
20.0 
19.9 
19.9 
19.9 
19.7 
19.7 
19.7 
19.7 
19.7 

19.8 
19.6 
19.6 
19.6 
19.8 
19.7 
19.7 
19.7 
19.7 
19.7 
19.7 
19.7 
19.7 
19.7 
19.7 
19.7 
19.7 
19.7 
19.7 
19.7 
19.7 
19.7 
19.7 
19.7 
19.7 
19.7 
19.7 
19.7 
19.7 
19.7 
19.7 
19.8 
19.7 
19.7 
21.0 
21.2 
21.3 
21.3 
21.3 
21.3 
21.3 
21.3 
21.4 
21.0 
20.1 
19.9 
19.8 
19.8 

20.00 
0.3 

20.9 
19.73 

19.8 

COlcx) VOC@pmJ 
5.56 29.6 
0.05 0.0 
5.56 29.7 

coi,q vOC@pmJ 
0.80 20.4 
0.79 
0.79 
0.79 
0.79 
0.79 
0.82 
0.67 
0.66 
0.86 
0.87 
0.85 
0.83 
0.85 
0.84 
0.65 
0.84 
0.85 
0.66 
0.88 
0.88 
0.68 
0.66 
0.88 
0.88 
0.67 
0.86 
0.88 
0.88 
0.68 
0.66 
0.65 
0.86 
0.85 
0.65 
0.65 
0.65 
0.66 
0.85 
0.64 
0.85 
0.65 
0.86 
0.87 
0.88 
0.61 
0.61 
0.15 
0.07 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.34 
0.73 
0.60 
0.63 
0.63 

0.72 
0.02 
5.53 
0.71 

21 .o 
21.9 
22.2 
23.1 
22.8 
22.5 
21.3 
21.3 
21.0 
21.3 
20.7 
20.1 
19.5 
19.6 
18.9 
16.6 
18.9 
16.0 
18.3 
16.3 
18.0 
16.3 
18.9 
18.3 
16.6 
18.9 
19.2 
19.2 
18.6 
16.0 
18.3 
18.3 
18.0 
17.7 
17.4 
16.6 
16.3 
16.9 
19.6 
19.2 
20.1 
20.4 
21.6 
20.1 
23.4 
26.2 
19.6 
17.7 
16.6 
16.8 
16.5 
15.6 
12.0. 
11.7 
25.2 
20.7 
15.3 
15.3 
15.9 
16.5 

19.2 
1.2 

28.8 

.)."., .. 

! 

I 

I 



CO INSTRUMENT CALIBRATION BIAS AND DRIFT (AS PER EPA METHOD I O )  

CYLINDER 
NUMBER 

Zero Gas CC105497 
Mid-range gas CC12295 
High-range gas CC56913 

INSTRUMENT SPAN (PPM) 300 
CLIENT: WILLAMElTE INDUSTRIES 

SOURCE: VENEER DRYER #2 
LOCATION: SPRINGFIELD, OR 

DATE: JUNE 1.1998 

CYLINDER 
VALUE 
(pprn) 

0.0 
101.4 
240.6 

ANALYZER CALIBRATION DATA 

0.4 
103.4 
242.2 

0.4 0.1 
2.0 0.7 
1.6 0.5 . 

ANALYZER ANALYZER 

SYSTEM CALIBRATION BJAS AND DRIFT DATA 

MEASUREMENT SYSTEM RESPONSE TIME (seconds): 25 

1UN I 
Zero Gas 
Upscale Gas 

IUN 2 
Zero Gas 
Upscale Gas 

IUN 3 
Zero Gas 
Upscale Gas 

IUN 4 
Zero Gas 
upscale Gas 

ANALYZER 
:ALIBRATION 
RES P 0 N S E 

(PPW 

0.4 
103.4 

0.4 
103.4 

0.4 
103.4 

0.4 
103.4 

INITIAL \ 

SYSTEM 
:ALIBRATIOb 
RESPONSE 

(ppm) 

0 
103 

2 
104 

2 
103 

2 
104 

UES 

SYSTEM 
ALIBRATIOh 

BIAS 
(% of span) 

-0.1 
-0.1 

0.5 
0.2 

0.5 
-0.1 

0.5 
0.2 

FINAL VI 

SYSTEM 
ALIBRATIOf 
ESPONSE 

0 

2 
104 

1 
104 

2 
101 

2 
103 

JES 

SYSTEM 
.ALIBRATIOb 

BIAS 
(% of span) 

0.5 
0.2 

0.2 
0.2 

0.5 
-0.8 

0.5 
-0.1 

DRIFT 
(% of span) 

0.7 
0.3 

-0.3 
0.0 

0.0 
-0.7 

0.0 
-0.3 



NOx INSTRUMENT CALIBRATION BIAS AND DRIFT (AS PER EPA METHOD 7E) ’ 

CYLINDER 
NUMBER 

INSTRUMENT SPAN (PPM) 100 
CLIENT: WILLAMETTE INDUSTRIES 

SOURCE: VENEER DRYER #2 
LOCATION: SPRINGFIELD, OR 

DATE: JUNE 1, 1998 

ANALYZER ANALYZER 
CYLINDER CALIBRATION ABSOLUTE CALIBRATI01 

VALUE RESPONSE DIFFERENCE ERROR 
(ppm) (ppm) (ppm) (% of span) 

ANALYZER CALIBRATION DATA 

Zero Gas CC105497 
Mid-range gas CC12295 
High-range gas CC56913 

0.0 
40.8 
83.5 

0.0 
48.0 
83.5 

0.0 
0.8 
0.0 

0.0 
0.8 
0.0 

SYSTEM CALIBRATION BIAS AND DRIFT DATA 

MEASUREMENT SYSTEM RESPONSE TIME (seconds): 45 

~ 

RUN 1 
Zero Gas 
Upscale Gas 

RUN 2 
Zero Gas 
Upscale Gas 

RUN 3 
Zero Gas 
Upscale Gas 

RUN 4 
Zero Gas 
Upscale Gas 

ANALYZER 
:ALIBRATIOI 
RESPONSE 

(PPW 

0.0 
48.0 

0.0 
48.0 

0.0 
48.0 

0.0 
48.0 

INITIAL\ 

SYSTEM 
:ALIBRATIOb 
RESPONSE 

0 

0 
48 

0 
49 

0 
49 

0 
49 

LUES 

SYSTEM 
:ALIBRATIOb 

BIAS 
(% of span) 

0.0 
0.0 

0.0 
1 .o 

0.0 
1 .o 

0.0 
1 .o 

FINAL Vi 

SYSTEM 
:ALIBRATIOI 
RESPONSE 

(ppm) 

0 
48 

0 
49 

0 
49 

1 
49 

JES 

SYSTEM 
ALIBRATIOP 

BIAS 
(% of span) 

0.0 
0.0 

0.0 
1 .o 

0.0 
1 .o 

1 .o 
1.0 

DRIFT 
(% of span) 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

1 .o 
0.0 

.. . 



VOC INSTRUMENT CALIBRATION AND DRIFT (EPA METHOD 25A) 

Zero Gas CC105497 
Low Level CC12295 
Mid Level CC56913 
High Level CC74100 

INSTRUMENT SPAN (ppm): 100 
RESPONSE TIME (seconds): 30 

0.0 
29.62 
51.4 
88.0 

CLIENT: WILLAMElTE INDUSTRIES 
LOCATION: VENEER DRYER #2 
SOURCE: SPRINGFIELD, OR 

DATE: JUNE 1.1998 

INITIAL CALIBRATION ERROR TEST 

CALIBRATION CALIBRATION 
CYLINDER 

GAS 1 ( GA; ~ 

NUMBER m as C3H8 % of s an 

NA 
30 
51 
88 

INSTRUMEN1 
RESPONSE 

lppm as C3H8 

0.0 
29.4 
51.3 
88.0 

CALIBRATIOF 
ERROR 

(% of cal gas) 

-0.7 
-0.2 

SYSTEM DRIFT DATA 

INITIAL 
SYSTEM 

CALlBRATlOh 
RESPONSE 

(ppm as C3H8 

RUN 1 
Zero Gas 
Mid Level Gas 

RUN 2 
Zero Gas 
Mid Level Gas 

RUN 3 
Zero Gas 
Mid Level Gas 

0.0 
29.4 

0.0 
29.7 

0.3 
29.7 

Zero Gas 
Mid Level Gas 

FINAL DRIFT 

RESPONSE 

29.7 0.3 

0.9 
29.7 

0.9 
30.0 

1.2 
28.8 

0.9 
0.0 

0.6 
0.3 

1.2 
-0.9 



0 2  INSTRUMENT CALIBRATION BIAS AND DRIFT (AS PER EPA METHOD 3A) ' 

INSTRUMENT SPAN (%) 25 
CLIENT: WILLAMETTE INDUSTRIES 

LOCATION: VENEER DRYER #2 
SOURCE: SPRINGFIELD, OR 

DATE: JUNE 1. 1998 

ANALYZER CALIBRATION DATA 

CYLINDER 
NUMBER 

Zero Gas CC12295 

High-range gas CC105497 
Mid-range gas cc449 

VALUE RESPONSE 
% 02 % 02 

0.00 
12.01 
20.43 

0.0 
12.3 
20.6 

I 

' 
- 

% 0 2  , :  

0.0 
0.3 
0.2 

0.0 
1.2 
0.7 

I -- 

SYSTEM CALIBRATION BIAS AND DRIFT DATA 

RUN 1 
Zero Gas 
Upscale Gas 

RUN 2 
Zero Gas 
Upscale Gas 

RUN 3 
Zero Gas 
Upscale Gas 

RUN 4 
Zero Gas 
Upscale Gas 

I I 

MEASUREMENT SYSTEM RESPONSE TIME (seconds): 45 

ANALYZER 
:ALIBRATIOf 
RESPONSE 

(% 02) 

0.0 
20.6 

0.0 
20.6 

0.0 
20.6 

0.0 
20.6 

INITIAL C 

SYSTEM 
ALIBRATIOh 
RESPONSE 

(% 02) 

0.1 
20.5 

0.3 
20.5 

0.3 
20.5 

0.4 
20.5 

-UES 

SYSTEM 
:ALIBRATIOh 

BIAS 
(% of span) 

0.4 
-0.4 

1.2 
-0.4 

1.2 
-0.4 

1.6 
-0.4 

~ 

FINAL% 

SYSTEM 
:ALIBRATIOb 
RESPONSE 

(% 02)  

0.3 
21.0 

0.3 
20.6 

0.3 
20.3 

0.3 
20.9 

~ 

I ES 

SYSTEM 
ALIBRATlOh 

BIAS 
of span) 

1.2 
1.6 

1.2 
0.0 

1.2 
-1.2 

1.2 
1.2 

DRIFT 
(% of span) 

0.8 
2.0 

0.0 
0.4 

0.0 
-0.8 

-0.4 
1.6 

...".- 4 



CO2 INSTRUMENT CALIBRATION BIAS AND DRIFT (AS PER EPA METHOD 3A) 

INSTRUMENT SPAN (%) 10 
CLIENT: WILLAMETTE INDUSTRIES 

LOCATION: VENEER DRYER #2 
SOURCE: SPRINGFIELD, OR 

DATE: JUNE 1,1998 

ANALYZER CALIBRATION DATA 

CYLINDER 
NUMBER 

Zero Gas CC105497 
Mid-range gas CC12295 
High-range gas CC56913 

CYLINDER 
VALUE 
(“h C02) 

0.00 
5.58 
8.54 

ANALYZER 

O h  c 0 2  % c 0 2  

8.56 0.02 

SYSTEM CALIBRATION BIAS AND DRIFT DATA 

MEASUREMENT SYSTEM RESPONSE TIME (seconds): 45 

RUN 1 
Zero Gas 
Upscale Gas 

RUN 2 
Zero Gas 
Upscale Gas 

RUN 3 
Zero Gas 
Upscale Gas 

RUN 4 
Zero Gas 
Upscale Gas 

ANALYZER 
:ALIBRATIOF 
RESPONSE 

(% C02) 

0.05 
5.59 

0.05 
5.59 

0.05 
5.59 

0.05 
5.59 

INITIAL \I 

SYSTEM 
:ALIBRATION 
RESPONSE 

(% C02) 

0.05 
5.59 

-0.01 
5.55 

0.05 
5.53 

0.05 
5.56 

.UES 

SYSTEM 
:ALIERATIOr 

BIAS 
(% of span) 

0.0 
0.0 

-0.6 
-0.4 

0.0 
-0.6 

0.0 
-0.3 

ANALYZER 

ERROR 

0.2 

FINAL V I  

SYSTEM 
ALIBRATIOh 
RESPONSE 

(% C02) 

-0.11 
5.56 

-0.09 
5.51 

0.06 
5.56 

-0.02 
5.53 

J ES 

SYSTEM 
:ALIBRATIOI 

BIAS 
(% of span) 

-1.6 
-0.3 

-1.4 
-0.8 

0.1 
-0.3 

-0.7 
-0.6 

DRIFT 
(% of span) 

-1.6 
-0.3 

-0.8 
-0.4 

0.1 
0.3 

-0.7 
-0.3 



PRODUCTION ClRTlFlCATlON SHUHT 

I hereby CertlW that the fOllOWlng exhlbits related to the 
planfffacillty Operation durlng the testing procedures are accurate and 
valld to  the best of my knowledge. 

Slte Representatlve: 
Slgnature 
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B W E  environmental ConsunantS - 
May 26,1998 

Jerry Boyurn 
Lane Regional Air Pollution Authority 
225 N. 5th, Suite 501 
Springfield, Oregon 97477 

REGARDING: EMISSIONS TESTING AT WILLAMETTE INDUSTRIES, INC. , 
SPRINGFIELD PLMOOD.  

Dear Jerry: 

This correspondence is to notify the Agency of the Pending source test  for 
the above-referenced facility, scheduled for JUne I & 2,1998. The purpose of 
the testing is to develop emission factors for direct fired natural gas veneer 
dryers. Unless changed by the Agency, this notice also Serves as the approved 
source test plan. 

Sources to be Tested: Two direct fired veneer dryers. 

source Description: Two longitudinal veneer dryers (one Prentice 
and one Coe) direct-fired by hogged wood waste or natural gas. 

==Total Particulate 
=Oxides of Nitrogen 
=Carbon MOnOXlde 
-volatile organic Compounds, including 

Formaldehyde 

1. 

2. 

3. Pollutant(s) to be Monitored: 

4. Methods Approved: 
=FIOW Rate: EPA Methods 1,2,3A, & 4 
-Particulate: ODEQ Method 7 
=Oxides of Nitrogen: EPA Method 7E 
-Carbon Monoxide: EPA Method 10 
=Volatile organic Compounds: 

dFID Detectable EPA Method 25A 
c/FOrmaldehyde NCASI Method 

5. Number of Sampling Replicates: The number of sampling 
replicates will vary pending results of in-field data analysis. A t  this 
time, the following is scheduled on each dryer: 

-FIOW Rate: Four one-hour measurements 
-Particulate: Four one-hour measurements 
-Oxides of Nitrogen : Four one-hour measurements 
=Carbon Monoxide: Four one-hour measurements 
-Volatile Organic Compounds: Four one-hour measurements 

920 MASON WAY 0 MEOFORO, OREGON 97501-1343 0 (5411 779-2646 .+ 1 



6. 

7. 

8. 

- B W L  environmental coruultonts . 
Source Testlng Personnel: Four BWR Associates, Inc. 
representatives 

source site Personnel contact: Kathy sperie 
Telephone: 1541) 924-5384 

Applicable Process/Production Information to be Collected by 
Willamette Industries and is to include: 

DRYER INFOR MATIOM 
=Dryer Production, ft2/hr (3/8") 
-Veneer Species & size 
WDryer Speed 
-Redry Rate, % 
-Dryer Temperatures by Zones 

9. 

I O .  

Special sampling considerations, ..icludi 
configurations, equipment limitations, speci 

sampling site 
methods, etc.: 

The exhaust of each veneer dryer will be tested individually prior 
to the wet ESP. Each dryer will be direct fired by natural gas.. 

Other Process Considerations, including intermittent production, 
special feed or product, etc.: Testing is to be conducted while 
processing Douglas Fir veneer, Sap & Heart. 

In no case will sampling replicate(s1 be accepted if separated by a time 
duration of twenty-four (24) or more hours, unless prior authorization is 
granted by the Agency. 

If you have any questions, or need additional information, please let me 
know. 

Sincerely, 

Mark W. Bailey 
Director of Air Quality Services 

cc: Kathy Sperle, wiliamette industries, Incorporated 

920 MASON WAY MEOFORO. OREGON 97501-1343 (5411 779-2646 L 
~ 
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