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1.0 INTRODUCTION

DEECO, Inc. (DEECO) was contracted to conduct emissions testing at Willamette
Industries, Inc. (Willamette) facility located in Emerson Arkansas. Emissions testing was
conducted during the period of April 23 and 24, 1998 to gather emissions data for the veneer
dryer stacks. There are three drying zones and one cooling zone.

All four of the sources were tested for the same components. Each location was tested
for Total Hydrocarbons, Methane, Carbon Dioxide, Oxygen, and formaldehyde. The Veneer
Dryer Heating Vents are referred to as No. 1, No. 2, and No. 3 starting at the feed end and
ending before the cooling zone.

In conjunction with the manual sampling, the gas stream temperature, flow rate, and
moisture were determined employing EPA Methods 2, and 4, respectively. The gas stream dry
molecular weight was based upon results of method 3A analysis. The NCASI Chilled Impinger
method was used to measure formaldehyde. Three one-hour test runs were conducted for each
compound of interest at each of the sampling locations.

Organic and inorganic gases were monitored with EPA instrumental methods. Volatile
organic compounds (VOCs) were monitored using EPA Method 25A.

Mr. Xim Carter and Ms. Nita Woods were the Willamette contacts on-site. The DEECO
field sampling team consisted of: A. Bass, W. Buynitzky, D. Goshaw, M. Milbourne, and W,
Millinor,

The remainder of this document summarizes the results, procedures, and quality control
measures followed for this program. Section 2 contains tabulated air emission results for each
parameter of interest. Section 3 summarizes the air emission sampling and analytical procedures
performed by DEECO, with a brief description and/or reference to the applicable methodologies.
Section 4 discusses the basic quality control elements in place for this program to assure the
collection of representative, accurate air emission data.

The appendices provided in this document contain all of the necessary information to

0

verify the reported results. Included as Appendices are:. Field Data Sheets, Analytical Data -

Sheets, Equipment Calibration Data Sheets, Emission Summary Sheets, and Test Participants.’
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2.0 SUMMARY OF RESULTS

The emission test results are presented below by the process stack and condition tested.
Condition 1 was tested on April 23, 1998 and Condition 2 was tested on April 24, 1998.

2.1 Dryer Vent #1

The first section of the dryer is natural gas fired. The products of combustion, and the
removed water and organics from the veneer exit from a single process vent stack. Table 2.1
summarizes the No. 1 dryer stack condition 1 emission results for formaldehyde, THC, and
methane, and Table 2.5 summarizes the same parameters for condition 2.

2.1.1 Dryer Vent #1, Condition 1

The flowrate from the No. 1 stack averaged 2830 actual cubic feet per minute (acfm)
and 715 dry standard cubic feet per minute (dscfm), at an average stack temperature of 429.6
°F. The NCASI result averages for formaldehyde are: 151.4 milligrams per cubic meter
(mg/M> and 0.501 Ib/hr. The EPA Method 25A emission results averaged 5277 parts per
million by volume (ppmv) and 14.1 ib/hr non-methane total hydrocarbons when reported in an

as carbon basis.
2.1.2 Dryer Vent #1, Condition 2

The flowrate from the No. 1 stack averaged 3060 acfm and 714 dscfm, at an average
stack temperature of 434.7 °F. The NCASI result averages for formaldehyde are: 115.6

milligram per cubic meter (mg/M?) and 0.389 1b/hr. The EPA Method 25A emission results
averaged 3277 ppmv and 10.5 Ib/hr non-methane total hydrocarbons when reported on an as

carbon basis.
2.2 Dryer Vent #2

The second section of the dryer uses steam as the heat source to remove moisture from

_ the veneer to be dried. The removed water and organics from the veneer exit from a single

process vent stack. Table 2.2 summarizes the No. 2 dryer stack condition 1 emission results
for formaldehyde, THC, and methane, while Table 2.6 presents the results from condition 2.

2.2.1 Dryer Vent #2, Condition 1

The flowrate from the No. 2 stack averaged 4360 acfm and 937 dscfm, at an average
stack temperature of 330.1 °F. The NCASI result averages for formaldehyde are: 57.9
milligram per cubic meter (mg/M?) and 0.256 Ib/hr. The EPA Method 25A emission results
averaged 2049 ppmv and 5.5 Ib/hr non-methane total hydrocarbons when reported in an as

carbon basis.

<7
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2.2.2 Dryer Vent #2, Condition 2

The flowrate from the No. 2 stack averaged 4390 actual cubic feet per minute (acfm)
and 1090 dscfm, at an average stack temperature of 332.6 °F. The NCASI result averages for
formaldehyde are: 54.5 milligram per cubic meter (mg/M?) and 0,278 Ib/hr. The EPA Method
25A emission results averaged 2103 parts per million by volume (ppmv) and 11.1 Ib/hr non-
methane total hydrocarbons when reported in an as carbon basis.

2.3 Dryer Vent #3

The third section of the dryer uses steam as the heat source to remove moisture from the
veneer to be dried. The removed water and organics from the veneer exit from a single process
vent stack. Table 2.3 summarizes the No. 3 dryer stack condition 1 emission results for
formaldehyde, THC, and methane, and Table 2.7 presents the results from condition 2.

2.3.1 Dryer Vent #3, Condition 1.

The flowrate from the No. 3 stack averaged 2546 acfm and 858 dscfm, at an average
stack temperature of 322.8 °F . The NCASI result averages for formaldehyde are: 12.2 mg/M?
and 0.05 Ib/hr. The EPA Method 25A emission results averaged 1379 parts per million by
volume (ppmv) and 4.3 1b/hr non-methane total hydrocarbons when reported on an as carbon
basis.

2.3.2 Dryer Vent #3, Condition 2.

The flowrate from the No. 3 stack averaged 2530 acfm and 1070 dscfm, at an average
stack temperature of 321.8 °F. The NCASI result averages for formaldehyde are: 9.9 milligram
per cubic meter (mg/M?) and 0.05 Ib/hr. The EPA Method 25A emission results averaged 1692
parts per million by volume (ppmv) and 5.3 Ib/hr non-methane total hydrocarbons when reported
in an as carbon basis. N

\

2.4 Cooling Zone Vent B

The second section of the dryer uses steam as the heat source to remove moisture from

o}

the veneer to be dried. The removed water and organics from the veneer exit from a single -

process vent stack. Table 2.4 summarizes the No. 3 dryer stack emission results for condition
1, and Table 2.8 summarizes the results for condition 2.

2.4.1 Cooling Zone, Condition 1

The flowrate from the No. 3 stack averaged 16380 acfm and 14600 dscfm, at an average
stack temperature of 97.6 °F. The NCASI result averages for formaldehyde are: <0.07 mg/M®
and <0.005 Ib/hr. For this condition, all formaldehyde samples were below the detection limit
of the analysis performed. The reported detection limits have been used to calculate potential
emission rates. The EPA Method 25A emission results averaged 18 ppmv and 0.3 Ib/hr non-
methane total hydrocarbons when reported on an as carbon basis.

3 -
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2.4.2 Cooling Zone, Condition 2

The flowrate from the No. 3 stack averaged 19950 acfm and 16730 dscfm, at an average
stack temperature of 113.2 °F. The NCASI result averages for formaldehyde are: <0.04
mg/M? and <0.003 lb/hr, For this condition, all formaldehyde samples were. below_the

._detection limit of the analysis performed. The reported detection limits have been used to

calculate potential emission rates. The EPA Method 25A emission results averaged 17.0 ppmv
and 0.3 1b/hr non-methane total hydrocarbons when reported in an as carbon basis. -

2.5 Veneer Dryer Operations

The veneer dryer operating conditions were monitored and recorded by facility staff.
Testing was conducted under two operating conditions. As shown in Table 2.9, Condition 1
veneer dried in footage at 3/8" was an hourly average of 23,619 with an average moisture
content of 10.35%. As shown in Table 2.10, Condition 2 veneer dried in footage at 3/8" was
an hourly average of 20,900 with an average moisture content of 6.95%. The process data
sheets and charts are presented in Appendix E.
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TABLE 2.1. SUMMARY OF VENEER DRYER VENT NO. 1 EXHAUST EMISSION
RESULTS, CONDITION 1 - APRIL 23, 1998 AT WILLAMETTE
INDUSTRIES, EMERSON DIVISION

Units —l:m #1 | Run#2 H Run #3 | Average
Time 1041-1140 | 1415-1514 | 1615-1714 NA E
acfm 2440 2980 3070 2830
dscfm 555 693 899 715
% 61.8 60.8 50.7 57.8
Oxygen ~ % 34 3.2 3.2 3.3
Carbon Dioxide % 8.5 8.7 8.7 8.6
Total Hydrocarbons { ppm (as Propane) 1534 2021 1752 1769
ppm (as Carbon) 4602 6063 5256 5277 | 0Q—0n0o
Ib/hr (as Carbon) 12.5 20.0 17.9 16.8
Methane ppm (as Carbon) 1078 115 307 500
1b/hr (as Carbon) 5.5 0.7 2.0 2.8
Total Non-Methane | 1b/hr (as Carbon) 6.9 19.3 15.9 14.1
Hydrocarbons
Formaldehyde “ _ Ib/hr 0.429 0.458 0.616 0.501
Ib/board ft 1,775 1.99¢* 2.60e 2.12¢°
Production N footage/hr 24216 22968 23671 23619
(o
I KN
I
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TABLE 2.2, SUMMARY OF VENEER DRYER VENT NO. 2 EXHAUST EMISSION

RESULTS, CONDITION 1 - APRIL 23, 1998 AT WILLAMETTE

INDUSTRIES, EMERSON DIVISION

Units Run #1 Run #2 Run #3 1i\veraagta=‘_.1
Parameter Time 1041-1140 | 1415-1514 | 1615-1714 | NA
Flow Rate acfm 4280 4350 4450 4360
dscfm 872 937 1003 937
nMoisture % 69.5 67.8 66.2 67.8 |
{ Oxygen % 13.8 14.0 13.5 13.34
“Carbon Dioxide % 3.2 2.8 3.7 3.2
Total Hydrocarbons | ppm (as Propane) | 794 558 697 682 ||
ppm (as Carbon) | 2382 1674 2091 2049 |
Ib/hr (as Carbon) 12.7 2.1 11.6 11.2
Methane ppm (as Carbon) | 1427 184 231 614
Ib/hr (as Carbon) |  13.0 1.7 2.2 5.6
Total Non-Methane | Ib/hr (as Carbon) 0.0 7.4 9.4 5.5
h Hydrocarbons '
Formaldehyde ~ Ib/hr 0.184 0.251 0333 | 0.256
Ib/board ft oo 10.93¢% | 14.07e* | 10.87¢*
|| Production footage/hr 24216 22968 23671 | 23619 |
6
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TABLE 2.3, SUMMARY OF VENEER DRYER VENT NO. 3 EXHAUST EMISSION
RESULTS, CONDITION 1 - APRIL 23, 1998 AT WILLAMETTE
INDUSTRIES, EMERSON DIVISION

Units Run #1 Run #2 -Run #3
Time 1041-1140 | 1415-1514 | 1615-1714
acfm 2560 2550 2530
dscfm 865 849 860
Moisture % 49.9 50.6 49.6
Oxygen % 20.1 20.2 20.0
Carbon Dioxide % 0.5 0.5 0.5
Total Hydrocarbons | ppm (as Propane) 504 414 461
ppm (as Carbon) 1512 1242 1383
Ib/hr (as Carbon) 4.9 4.0 4.4
Methane ppm (as Carbon) 0.0 0.0 447
Ib/hr (as Carbon) 0.0 0.0 0.2 .
Total Non-Methane | ib/hr (as Carbon) 4.9 4.0 42
|| Formaldehyde 1b/hr 0.030 0.042 0.074 0.049
o “ ib/board fi 1.24e* 1.83¢¢ | 3.3 | 2.07*
| Production __footage/hr 24216 | 22968 | 23671 | 23619 |

|
l
|
l
l
l
]
i
I
1
I Hydrocarbons
I
]
I
I
|
|
L

i , 52
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TABLE 2.4. SUMMARY OF VENEER DRYER COOLING VENT EMISSION RESULTS,
CONDITION 1 - APRIL 23, 1998 AT WILLAMETTE INDUSTRIES,

EMERSON DIVISION
Units Run #1 Run #2 Run #3 Averagei
Parameter Time 1041-1140 | 1415-1514 | 1615-1714 | NA I
Flow Rate acfm 16200 16050 16890 | 16380 I
dscfm 14430 14250 15120 14600
I Moisture % 8.2 15.0 16.9 13.4
“Oxygen % 20.9 20.9 20.9 20.9
Carbon Dioxide L% 0.0 0.0 0.0 0.0
Total Hydrocarbons | ppm (as Propane) 0.4 8 9 6
ppm (as Carbon) 1.2 24 27 18
Ib/hr (as Carbon) | 0.0 0.7 0.8 0.6
’ Methane ppm (as Carbon) 14.7 14.2 0.0 9.6
| Ib/hr (as Carbon) 0.5 0.5 0.0 0.3
To;al Non-Methane | Ib/hr (as Carbon) 0.0 0.2 0.8 0.3
Hydrocarbons
Formaldehyde' Ib/hr <0.003 <0.006 <0.006 | <0.005
1b/board ft <1.2e”7 <2.6e7 <2.5¢7 | <2.1¢”
Production footage/hr 24216 22968 23671 23619

—

- All formaldehyde samples collected on the cooler were below dctectlon hrmts Emlssmns

are based upon reported detection limits.
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TABLE 2.5. SUMMARY OF VENEER DRYER VENT NO. 1 EXHAUST EMISSION
RESULTS, CONDITION 2 - APRIL 24, 1998 AT WILLAMETTE

INDUSTRIES, EMERSON DIVISION

Units Run#l | Rung2 | Run#3 | Average]
Fm“""’ Time 0916-1016 | 1050-1150 | 1351-1451 | Na |
Flow Rate - acfm 3230 3050 2910 3060
dscfm 770 689 684 714 I
Moisture % 59.2 61.4 60.9 60.6 |
Oxygen % 10.4 9.5 7.8 92 |
|| Carbon Dioxide % 5.8 6.0 6.8 6.2 I
Total Hydrocarbons | ppm (as Propane) 945 1251 1081 1092
ppm (as Carbon) | 2835 3753 3243 3277 |
Ib/hr (as Carbon) |  10.0 125 10.6 11.0 E
Methane ppm (as Carbon) 78.1 68.3 81.5 76.0 I
Ib/hr (as Carbon) 0.5 0.4 0.5 0.5 l
Fotal Non-Methane | Ib/hr (as Carbon) | 9.5 12.1 10.1 10.5 §
Hydrocarbons
Formaldehyde Ib/hr 0.536 0.191 0.441 0.389
1b/board ft 25.3e 9,19¢* 21.3¢* 18.6e*®
| Production footage/hr 21189 | 20777 | 20733 | 20900 |
9
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TABLE 2.6. SUMMARY OF VENEER DRYER VENT NO. 2 EXHAUST EMISSION
RESULTS, CONDITION 2 - APRIL 24, 1998 AT WILLAMETTE
INDUSTRIES, EMERSON DIVISION

—

Units Run #1 Run #2 Run #3 | Average
Time 0916-1016 | 1050-1150 | 1351-1451 NA
acfm 4420 4390 4360 4390
dscfm 1100 1080 1100 1090
Moisture % 62.5 63.3 62.0 62.6
Oxygen % 13.8 14.0 13.5 13.8
[| Casbon Dioxide % 3.2 2.8 3.7 3.2
Total Hydrocarbons | ppm (as Propane) 710 708 686 701
ppm (as Carbon) 2130 2124 2058 2103 H o
Ib/hr (as Carbon) 11.7 11.6 11.2 11.5
Methane ppm (as Carbon) 51.7 37.8 31.2 40.2
Ib/hr (as Carbon) 0.5 0.4 0.3 0.4
Total Non-Methane | Ib/hr (as Carbon) 11.2 11.3 10.9 11.1
Hydrocarbons
Formaldehyde Ib/hr 0.302 0.247 0.287 0.278
Ib/board ft 1.43¢* 1.19¢* 1.38¢* 1.33¢*
HProduction footage/hr 21189 20777 20733 | 20900 j
10
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TABLE 2.7. SUMMARY OF VENEER DRYER VENT NO. 3 EXHAUST EMISSION

RESULTS, CONDITION 2 - APRIL 24, 1998 AT WILLAMETTE
INDUSTRIES, EMERSON DIVISION

Units Run #1 Run #2 Run #3 Averagq
“.Parametel;u Time 0916-1016 | 1050-1150 | 1351-1451 NA J
Flow Rate acfm 2460 2670 2450 2530
dscfm 1070 1150 1010 1070
Moisture % 36.1 36.6 38.8 37.1 ﬁ
Oxygen % 20.1 20.2 20.0 20.1
ICarbon Dioxide % 0.5 0.5 0.5 0.5 ﬂ
Total Hydrocarbons | ppm (as Propane) 580 565 547 564
ppm (as Carbon) 1740 1695 1641 1692 A*
Ib/hr (as Carbon) | 5.4 5.7 5.0 5.4 ]I
Methane ppm (as Carbon) | 0.0 17.6 16.1 1.2 |
Ib/hr (as Carbon) | 0.0 0.1 0.1 01 |
Total Non-Methane | Ib/hr (as Carbon) 5.4 5.6 5.0 53
Hydrocarbons
Formaldehyde Ib/hr 0.032 0.040 0.075 0.049
Ib/board ft 1.51e® 1.93¢* 3.62¢* 2.35¢7
Production footage/hr 21189 20777 20733 | 20900 |
11
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TABLE 2.8. SUMMARY OF YENEER DRYER COOLING VENT EMISSION RESULTS,
CONDITION 2 - APRIL 24, 1998 AT WILLAMETTE INDUSTRIES,

EMERSON DIVISION
Units Run #1 Run #2 Run #3 Averagej
HParameter Time 0916-1016 | 1050-1150 | 1351-1451 | NA
Flow Rate acfm 19920 20020 19920 19950<§
f dscfm 16870 16690 16620 | 16730 |
IMoisture % 8.0 9.4 9.52 9.0
fOxygen % 20.9 20.9 20.9 20.9
lF','arbon Dioxide % 0.0 0.0 0.0 0.0
Total Hydrocai'bons ppm (as Propane) 4.5 3.2 9.3 5.7
ppm (as Carbon) 13.5 9.6 27.9 170 [|-——
Ib/hr (as Carbon) 0.5 0.3 1.0 0.6
HMethane ppm (as Carbon) 18.5 0.0 5.4 8.0
Ib/hr (as Carbon) 0.8 0.0 0.2 0.3 h
Total Non-Methane | Ib/hr (as Carbon) | 0.0 0.3 0.8 0.3 u
Hydrocarbons
Formaldehyde! Ib/hr <0.004 <0.003 <0.003 | <0.003
li Ib/board ft <1.9¢” <1.4¢” <1l.4e’ | <1.6¢”
Production footage/hr 21189 20777 20733 | 20000

! - All formaldehyde samples collected on the cooler were below detection limits. Emissions

-~ are based upon reported detection limits.

2 . Based upon moisture as saturation. Measured moisture was 10.0%, which is greater than
moisture at saturation, so the lesser value was used.

12
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TABLE 2.9. VENEER DRYER #1 CONDITION 1 - APRIL 23, 1998' - AT
WILLAMETTE INDUSTRIES, EMMERSON DIVISION ~ \

Dried Veneer Dried Veneer ) Avg. Measured
Test Run Test Time Footage (3/8") | Footage (3/8") | Moisture Content
Number Minutes Test Hourly %
1 66 26,638 24,216 11.25
2 - 62 23,734 22,968 10.22
3 62 24,460 23,671 9.59
Average Hourly Production Data 23,619 10.35 J
TABLE 2.10. VENEER DRYER #1 CONDITION 2 - APRIL 24, 1998 - AT
WILLAMETTE INDUSTRIES, EMMERSON DIVISION N
Dried Veneer Dried Veneer Avg. Measured
Test Run Test Time Footage (3/8") | Footage (3/8") | Moisture Content
Number Minutes Test Hourly %
1 61 21,542 21,189 8.07 ||
[L 2 60 20,777 20,777 6.80 ||
3 62 21,424 20,733 5.99
Average Hourly Production Data 20,9500 6.95

! Day one dryer production data represents veneer moisture content ranges for typical plywood
manufacturing. See Attachment 1-1 in Appendix E.

? Day two dryer production data represents veneer moisture content ranges for manufacturing
Laminated Veneer Lumber (LVL). See Attachment 1-2 in Appendix E
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3.0 SAMPLING AND ANALYTICAL PROCEDURES

All sampling and analytical procedures followed those recommended by the U.S.
Environmental Protection Agency (EPA) Title 40, Part 60, Appendix A or Part 266, Appendix
IX of the Code of Federal Regulations. The following specific methods were used:

EPA Method 1 for determination of sampling and traverse points;

EPA Method 2 for flue gas velocity and volummetric flow rate;

EPA Method 4 for flue gas moisture content; ' :

EPA Method 10 for determination of CO concentrations;

EPA Method 25A for determination of THC concentrations;

NCASI Chilled Impinger Method for determination of formaldehyde concentrations.

3.1 Sampling Point Location, Flue Gas Velocity, and Volummetnc Flow Rate
Determination - EPA Methods 1 and 2

For all isokinetic sampling and velocity determination EPA Methods 1 and 2 were
followed. Gas temperatures were measured using calibrated Type K thermocouples and digital
readout devices. Gas stream velocity traverses were conducted in conjunction with each
isokinetic sampling run using Type S pitot tubes. Gas stream velocity traverses were conducted
immediately prior to each non-isokinetic sampling run (at the Hot Vents) using Type S pitot
tubes.

3.1.1 Description of Veneer Dryer Vents Nos. 1, 2, and 3

The Veneer Dryer Vents are circular with an inside diameters of 22.5, 22, and 22 inches
for dryer vents number 1, number 2, and number 3 respectively, The nearest disturbances were
approximately 8 feet (about 4 duct diameters) upstream of the EPA Method 5 sample ports and
30 inches (about 1.2 duct diameters) downstream of the sample ports. Twenty-four traverse
points were used, with twelve traverse points being measured in each of the two perpendicular
sampling ports. This location met the minimum specifications for selecnon of a mmsurement-
site as outlined in EPA Method 1. : :

3.1.2 Description of Veneer Dryer Cooling Vent

The Cooling Vents are circular with an inside diameters 48.5 inches. The nearest
disturbances was approximately 8 feet (2 duct diameters) upstream of the EPA Method 5 sample
ports and 33 inches (greater than half a duct diameter) downstream of the sample ports.
Twenty-four traverse points were used, with twelve traverse points being measured in each of
the two perpendicular sampling ports. This location met the minimum specifications for
selection of a measurement site as outlined in EPA Method 1.

There are three cooler vents on the veneer dryer. The first stack had visible emissions

and was therefore selected as the cooler stack to be tested. The second stack had corroded and
was not sufficient for testing. The last stack had no visible emissions, bot was not tested. Due
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to the location of stacks one and two, and the location of the sampling ports, only one of the
ports could be traversed. This one port did traverse through the area of greatest expected

concentration,

Gas samples for formaldehyde were collected and analyzed following the procedures
described in the NCASI Chilled Impinger method for formaldehyde. Three midget impingers
of the Greenburg-Smith design, each containing approximately 15 mL of DI water, were used
to collect formaldehyde. The last impinger contained silica gel.

Initial and final leak check rates, recovery data, and train operation parameters for each
test run can be found on the field data sheets in Appendix A.

The formaldehyde samples were quantitatively recovered from the impinger trains. The
contents of the first three impingers were transferred to a labeled glass container with a Teflon-
lined lid. The impingers and connecting glassware was rinsed three times with deionized water,
and this rinse was combined with the aqueous sample.

The formaldehyde samples were analyzed by Enthalpy Analytical. The laboratory
worksheets are reproduced in Appendix B.

3.2 Continuous Measurement THC

Flue gas from the stacks at each location was continuously extracted through a heated
probe and passed through a Teflon mat filter housed in a.heated compartment. The filtered gas
sample was conveyed through a heated Teflon sample line to the monitoring trailer using a
heated head sampling pump. Inside the trailer, a portion of the sample was directed to the THC
analyzer through a heated sample line.

Carbon monoxide in the flue gas was measured continuously using the procedures
outlined in EPA Method 10. A gas sample was transferred continuously to a Horiba ENDA 100

NDIR analyzer. Output from the analyzer was directed to a data acquisition system which

recorded one-minute averages and plotted out the trace on a strip chan recorder.

Total hydroca:bons in the flue gas were measured contmuously using the procedures
outlined in EPA Method 25A. A heated gas sample was provided to a JUM Model VE-7 THC
instrumental analyzer. Qutput from the analyzer was directed to a data acquisition system which
recorded the one-minute averages and plotted the trace on a strip chart recorder.

The monitors were calibrated by sending calibration gases to the sample probe, With this
method the calibration gases were passed through all the same sampling components as the flue
gas sample. The monitoring system also had provisions for direct calibration of the monitors
where required by the appropriate method.

15
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4.0 QA/QC PROCEDURES

The objective of a quality assurance/quality control (QA/QC) program is to assure that
the precision and accuracy of all environmental data generated by DEECO for clients are
commensurate with data quality objectives (DQO’s). DQO’s are based on a common
understanding of the intended end use(s) of the data, the measurement process, and the
availability of resources. Once DQQ’s are established, formally or informally, QC protocol can
be defined for the measurements. Although the data for this program was for Title V data
reporting, the testing followed compliance testing procedures whenever possible.

All of the equipment used was calibrated according to the procedures outlined in the Quality
Assurance Handbook for Air Pollution Measurement Systems, Volume ITI, EPA-600/4-77-027b.

4.1 EPA Manual Method Sampling Equipment Calibrations

For manual sampling, the procedures and equipment used to measure stack gas velocity
and temperature measurements and to determine the sample gas volume were subjected to pretest
and posttest calibrations and/or inspections as required by the appropriate EPA methods.

4.1.1 Barometer

Barometric pressure values were obtained from a Casio barometer, calibrated against a
mercury-in-glass barometer, and corrected for elevation to sample port level (0.01 inches Hg
per 10 ft. elevation).

4.1.2 Pitot Tubes

Each pitot tube used in sampling met the design specifications for Type-S pitot tubes in
EPA Method 2. Therefore, a maximum value baseline coefficient (C,) of 0.84 was assigned to
each pitot tube. Calibration prior to initial use for pitot face-opening alignment included
measuring the external tubing diameter (dlmensxon Dy, the base-to-opening plane distance
(dnmensmns P, and P,), and the face opening misalignment angles, with all terms as described
in Figures 2-2 and 2-3 of EPA Method 2. Pitot tubes were visually inspected for structural
integrity at the completion of each test. Inspection sheets for pitot tubes are included in
Appendix C.

4.1.3 Calibration Meter and Metering System

The secondary reference meter equipment arrangement for calibration is shown in Figure
5.7 of EPA Method 5. The following prescribed procedures were followed. A wet test meter
with a 1 ft’/rev capacity and + 1 percent accuracy is used as the primary calibrant. The dry
gas meter’s pump is run for a minimum of 5 minutes at a flow rate of 0.35 cfm to condition the
interior surface of the wet test meter. Leak checks are performed and if satisfactory, triplicate
runs at no less than five different flow rates are done. A calibration curve is prepared and the
meter is recalibrated after 200 hours of operation or annually, whichever comes first.
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The calibration set-up for the dry gas metering system using the secondary reference
meter in lieu of the wet test meter is given in Figure 5.5 of EPA Method 5. A leak check of
the metering system before calibration was performed as shown in Figure 5.4 of EPA Method
5. The metering systems's pump was operated for 5 minutes at an orifice manometer setting
of 0.5 inches H,0 to heat up the pump and system to stabilize the meter inlet and outlet
temperatures.  Values for the orifice setting (delta H), wet test meter volume (V,),
corresponding dry test meter volume (V,), dry test meter inlet and outlet gas temperatures (t4
and t4,), and time were recorded for the initial calibration. Then, the ratio of the wet test meter
to the dry test meter (gamma) and the orifice pressure differential that equates to 0.75 cfm at

_standard conditions (delta H@) were calculated.

A posttest calibration was made on the dry gas meter used during the test to check its
accuracy against the pretest calibration. This posttest calibration check was made using the
average orifice setting obtained during each test run, and by setting the vacuum at the maximum
value obtained during each test run. These test runs were made against DEECO’s secondary
reference dry gas meter which was calibrated against a wet test meter.

The calibration data sheets for the dry gas meters are included in Appendix C.
4.1.4 Thermocouples and Digital Indicators

Thermocouples were calibrated by comparing them against an ASTM-3F mercury-in-glass
thermometer in ice water, at ambient temperature, and in boiling water. Each thermocouple was
calibrated against temperature ranges to which it is typically exposed during test conditions, and
they agreed within 1.5 percent (expressed in °R) of the reference thermometer throughout the
entire calibration range. Also, thermocouples were checked at ambient temperature at the test
site to verify calibration.

~ Digital indicators were checked by feeding a series of millivolt signal strengths to the
input and comparing the indicator reading with the reading the signal should have generated,
.Acceptable calibration error did not exceed 0.5 percent when temperatures are expressed in °R.

The calibration data sheets for the thermocouples and digital indicators employed for this
test program are included in Appendix C.

4.1.5 Pretest and Posttest Leak Checks of Sampling Trains

Each Method 5-type sampling train was subjected to pretest and posttest leak checks.
For all sampling runs, the posttest leak checks were acceptable.
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VELOCITY TRAVERSE DATA
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Remarks: _

AN I T S T o S ..

N

@ FORMALDEHYDE SAMPLE RECOVERY SHEET

Plant _ WD W omela, Sample Date _ 4 - Q31§
Sample Location _ ¥ | Vevay Recovery Date _ Y - 23~ %
Sample Recovery Person Run ID Peyer! * C"T’“‘J"""""[

P&ight (g) Run _}_ Run Q) | Run 73
Final wt. (¢) 5190 HQY. B H436.(s
| Imitial wt. (&) 443, 9 356 . 443 AN
llIncreased wt. () 6%.% 4. S 7%, ¢
RECOVERED SAMPLE

Formaldehyde
Run \ - '
Impinger Container No. __%6@(&_ cond | # Ln \ ..
Sample Volume (mL) ) Level Marked __ .~
Contains:  DNPH Impinger Contents v

Water Rinse _— ~ MeCl, Rinse_tA
Run Q.
Impinger Container No. (dm:‘ [ #1 een & 3
Sample Volume (mL) %6 Level Marked _ »~
Contains:  DNPH Impinger Contents__/

Water Rinse P MeCl, Rinse 4/4
Run 2
Impinger Container No. rond | # [ F\ae 5
Sample Volume (mL) 157 , Level Marked .~
Contains: DRRH Impinger Contents v _
..~ . WaterRinse __. ... .~ . . MeClRinse ,VA-
Impinger Container No. /VA'
Contains: DNPH Impinger Contents A3 ,

Water Rinse. - AMA ' MeC}, Rinse //4—

SAMPLE INTEGRITY AND COMMENTS

Sample stored and locked?  ye5
Remarks: !

Date of laboratory custody
Laboratory person taking custody




&

FORMALDEHYDE SAMPLE RECOVERY SHEET

Piant Wi \lanatve, @ maceon Ac Sample Date Y- 93- Q%

Sample Location Recovery Date LV -23-9%

Sample Recovery Person Run ID Coud | #2
Weight (g) Run \ . Run QA Run R
Final wt. ) S30.9 Ulos oDte | S35
Initial wt. (g) Y. § Sveek HLa. o
Increased wt. (g) (05 . % //4 *b. %

RECOVERED SAMPLE

Formaldehvde

Run { .

Impinger Container No. __Cond | HL o, !

Sample Volume (mL) YT 1bbwif Level Marked &2

Contains: DNPH. Impinger Contents_ ¢/
Water Rinse v MeCl], Rinse /{/ 4
Run _7:_ '
Impinger Container No. _ Coud | #2  Reu2
Sample Volume (mL) LA 2 qwih Level Marked &~
Contains:  DRNPH Impinger Contents_ v, -
‘ Water Rinse 4 MeCl, Rinse /{//‘f~
Run >
Impinger Container No. __ (pud |/ Hy feu? ‘
Sample Volume (mL) L4 WP gl Level Marked +
Contains:  BXNPH Impinger Contents vV,
L Water Rinse _ A ~ MeCl, Rinse LA
" Blank . - -
Impinger Container No. /V/‘f’
Contains: DNPH Impinger Contents A,
C " Water Rinse N1 MeCl, Rinse _£/4-

SAMPLE INTEGRITY AND COMMENTS

Sample stored and locked? .,es
Remarks:

Date of laboratory custody

Laboratory person taking custody
Remarks:




- - ] [ ] N S ] _—_— -

~lllE - NN N =N e .
' +

- .

| Blaﬁl:i
Impinger Container No.

&

FORMALDEHYDE SAMPLE RECOVERY SHEET

Piant L) \aenatdd, Brvgeson Ae  Sample Date 4 - D 3-9%
Sample Location Recovery Date __ Y- Q3- QR
Sample Recovery Person 2 Run ID { ond . | €3
Weight (g) Run _\_ Run _5) Run & 1
Final wt. (g) 40 1. Y HpY.D ywo.3
Initial wt. (¢) 55%.4 Bb.9  B63
Increased wt. (g) %3.0 4%, 5 $2.5
RECOVERED SAMPLE
Formaldeh\fde
Run -

Impinger Container No.

(omd I,#‘B f\un'

Sample Volume (mL) Leboms $4 Level Marked __
Contains: BXPH Impinger Contents /

Water Rinse 4 _ MeCl, Rinse A4
Run )
Impinger Container No. ___{ead | #Y Renl

Sample Volume (mL)

Contains:

Run __b_
Impinger Container No.
Sample Volume (mL)

Water Rinse

Level Marked ./

DNPH Impinger Contents /

Contains:

Contains:

Water Rinse

Sample stored and locked?

Remarks:

DNPH Impinger C

SAMPLE INTEGRITY AND COMMENTS

v MeCl, Rinse /s
Cand { H3 fen /
| w92, Level Marked __ v/
ontents -
Watet Rinse ...~ =7/ MeChRine___ AA
s ,
~.DNPH Impinger Contents 4/ _
A4 . MeCl, Rinse VA

D
/

Date of laboratory custody
Laboratory person taking custody

Remarks: _

£7




-l ‘' N T
' L

. .

-~

\D@’_ FORMALDEHYDE SAMPLE RECOVERY SHEET

‘Plant D" \omnmat, Eovesen A SampleDate 4 - 93-

Sample Location &Y _(Caeglec Recovery Date 4y-N2-9Q%
Sample Recovery Persof _RN"R® ~ RunID _ Coud 1 #H%
Weight (g) _ Run _\ " Run Run ‘R 1
Final wt. () 35Y.5 DX 3553
Initial wi. (2) BS51.A 35} - 35).1
Increased wt. (g) 34 4.0 ¢4, 2
* RECOVERED SAMPLE
Formaldehyde
Run { .
Impinger Container No. __Coud | B Qunl
Sample Volume (mL) Level Marked _ .~
Contains: DXPH-Tmpinger Contents v
Water Rinse v _ MeCl, Rinse A4
Run .
Impinger Container No, /ond | #e Reen e ;
Sample Volume (mL) Level Marked _ .~

Contains: DNPH Impinger Contents Y,

Water Rinse 4 MeC], Rinse M
Run Y

Impinger Container No. ___(oud | A4 Ren?
Sample Volume (mL)
Contains: DNRH-Impinger Contents v,

level Marked »~ “

. WaterRimse__... . . ¥ MeCY, Rinse A
Blank | .- S _ - oo : .
Impinger Container No. i
Contains: . DNPH Impinger Contents____4/f

Water Rinse B A MeC), Rinse A

SAMPLE INTEGRITY AND COMMENTS

Sample stored and locked? ,e9
Remarks: !

Date of laboratory custody
Laboratory person taking custody
Remarks: _

55
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VELOCITY TRAVERSE DATA

fDE’:ZD;

SAMPLING LOCATION :
! 0-;,(.« #1 R
t U,'M;,_,,Jk : Pitot Type S Bar Press (in HG) Z9.-2
2’;;‘ Lartroy AR -Pitot No. YK Past Leak Check v
Operator [ e BM Pitot Cp oSy Stack Diamefer (in) ___ 225
Date 'f’/z-{'/?? Thermocouple YK C02/02 Analysis By Bat/ 3 A
MEASUREMENT DEVICE Run No. Y ®S F14
. Time ,
Micromanometer Ts(DB) dcg F* A A /:
U Ts(WB) dcg F Y Vg A
10" Manometer [ ] - Pg(in H20) ~o0Y 0,04 ~ 0.0
. Ps(in HG) 299 29.9( 1. 2949y
Magnehelic E CO2.%
02% . B |
Other { port__|point] DeleP | 1s_ [ DelaP | Tz | DaeP] &
Explain: A ! 0.0451 ¥9§ {voy | H46 | 069 | 9fY
' 2 D045 | w4y | 805 49 0,061 417
T TRAVERSE SCHEMATIC 3 0.0 | 996 || Oos3 - | Yoy | 0 d53 | /9
¢ 0.05 4 | 0.06 112 006 | 41£
5§ oey 47 | 0.0¢ que 0.06 1418
£ Xo, S48 doss™ | Y42 066} 248
7 8.05 Y45 Q5 HY2 0.0 | 4,2
g 0.0 gsp | 8.95 | %v» g, 095 | Y3}
§ 0.0y Y50 1 o.0v5 | yipn p.ay | “(8
io N d¢yy | ¢c0 p.cy W7, 0.9 | Y¢
I bor | 449 o0 41 0.01 | 4,%
i | o35l <48 O | yyg 0.64 <7
211 Goysr |l 4y U 3045 Yy 0.04 | dig
Z 0oy | yoz G045 444 8,095 |.quf
i k] Xi)3 Y42 0 | Hez g.05 | 49
R o S 4 ooy | Hyr | 0es5 | ayi | pofr | g -
Moist(%) = 100(Bws) - - 6 -1 Ouy | 442 6.89" | yyy d.05 | <2
7 00y | 447 I oo | vy T 0,45 | Y9
Md = 0.44(%C02) + 032(%02) b4 0.6 Frz 113 Y41 0.05 | %
© 4+ 028(%N2 + %CO) - T U 045 41 €es | gy 1 oo g
K0 o.cf | w4t 06 | g4 t 005 |95
Ms = Md(1-Bws) + 18Bws i 8 gt qY4{ 0.04 4 8,04 Y7
{0035 { <o 0eY | 3% gt | 97
Vs = 85.49Cp(sqrif(Delta Plavg]) |Averzee pqrl Fqrt bagrt
x sqri[(Ts+460)/MsPs)]  [Moist (%) A VA £/4
Moist (Bws) _
Qa = 60VsAs Md(1b/lbmole) *
Ms(lbfibmole)
Qs = Qa[S28/(Ts +460))(Ps/29.92) (Vs (iUs)
% (1-Buws) - Qa (acfm) A/ / )
. : Qs (dsclm) v v - B




@\

- VELOCITY TRAVERSE DATA )
SAMPLING LOCATION
L Daer #7
Wl Pitot Type S BarPress (inHG@) __TS9.94
PQI-T; ‘ g.,c,i., A‘k ‘Pitot No. T4 Post Leak Check —
Operator MHL BM Pitot Cp 0.6Y Stack Diameter (in) ___, 22
Date ‘f/z /5 Thermocouple nid CO2/0O2 Analysis By Bas '/ 3h
WEASURBMENT DEVICE  |Run No. i 'K 26
. Time .
v manometer Ts(DB) deg F- M s M:__
Micro m Ts(WB) deg E SVA' 0/1{/ 24
10" Manometer Pg(in H2O) ), X 0.0
10 M n Ps(in HG) 2991 299 ( 299]
Magnchelie E gg%%% 2
Other O % omil DaeP] 15 | DeGE o T
Explain: ' A ! Gdg 332 007 | 332 Qg | 337
: Z 4 1 7T || o 33z 0.00 .1 3
~TRAVERSE SCHEMATIC 3 (ATl 333 d i 333 6 41 | 339
- ¥ gy | 333 0.11. 339 0.¢ 33y
¢ i én (9 0,12 337 0,42 | 337
2 s | oz oy | 332 1 O¢ | 33
7 042 13T | 942 332 0.2 | 33
g 1 ¢ JR_ L 6n | 3%z | ons | 333
1 0.(7 332 A3 335 Lo (333
1% 0.12% 32 0. 25 1 33T ) 0. 333
! 2§ 33 012 332 0.2 12333
Y o T 33 o2 | 732 1 012 1332
P L 0-07% 331 0.9 1337 1 0.6 1| 333
L § aib | 3 00 | 337 g.10 - 1.33%
' 3 2.1l 33 o4 1 %32 0.4 133«
Ps = Pbar + Pg/I13.6 ¥ - 0.1 1 37 .17 1 3% 0.12° | 339
S 17 015 | 132 uid2s | R 0.2 v
| Moist(%) = 100(Bws) & 1 _ 0.2 | 333 002 1 332 d.25 1 38¢
7 o 1333 iz | 333 .02 |32
Md = 0.44(%CO2) + 032(%02) g 0.4 333 0.4 233 0.4t | 3%
+0.28(%N2 + %CO) T § g | 313 Ot | 333 0.8 | z»
lo ol 133 G | 3R NTKY
Ms = Md(1-Bws) + 18Bws H d42 332 o2 | ;2 0.2 1333
T o | 3 0.1 332 1 0.y | 33>
Vs = 83.49Cp(sqrt{(Deltz Plavg]) lAverage bt al part
xsqrif(Ts +460)/MsPs)]  [Moist{%) ¥ A 4 P4
Moist (Bws)
Qa = HUVsAs Md(lbAbmoic) ‘.
Ms(lbAbmole)
Qs = Qa[528/(Ts+460)](Ps29.92) | Vs (fus) /
x (1 - Bws) - Qa (acim) \V A/ R L
o - {Qs (dsclm) M v \V -
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VELOCITY TRAVERSE DATA

=

SAMPLING LOCATION
| D83 ]
fant Will:yug e Pitol Type s Bar Press (in HG) 2.9 ’
r(;igy Erertin AR ‘Pitot No. 1K Post Leak Check
Operator Leef By Pitot Cp b.24 Stack Diameter (in)
Date Yoy AF Thermocouple i 4 CO2/02 Analysis By __ ch /34
N
MEASUREMENT DEVICE  |Rum Ne. & ¥ 8
. Time "
Micromanometer Ts(DB)deg E~ VE 2/ A
L] Ts(WB) deg F ) . d Y. s QA
10" Manometer D Pg(in H20) - 0.3 -0 07 ~ 0,07
. & Ps(in HG) 29 41 29.9¢( 29.91
Magnchelic CO21.%
5 02% i .
Other D o point | Delta P Ts__ | Dol P Ts Delta P T
Explain: - A ! .03 313 Lo A2 1 a03 32?
2 1| 06y 34 0 33 0.09 .| %22
T TRAVERSE SCHEMATIC 3 Loods| e A 3y 0,945 | 328
Y dovg | g MO0 | 3is lows| 3op
¢ b oows) 3¢ f o5 | T L o.WS | 325
¢ 005 | 306 I .05 1 316V pos | 33,
7 g, 05 | 316 088 | 36 | o5 | 330
g 8o | 317 O.051 31 | 0.65 {33
§ 3,05 318 QU | I | 0 (9| 330
1o 0,05 3K 0051 3% 1 005 133,
[ O 1 s 0851 326 | 005 {330
2 1 668 1 349 0.051 319 1 0045 | 377
. _
g | ¢ 2931 /¢ | 00z | 322 1».03 279
2 dod | 319 O | 323 0 035 132¢
‘ 3 0071 319 0051 323 | 005 (329
Ps = Pbar + Pg/13.6 Y- § 005 [ =344 00 | 03z | 0.05 | 379
- ) 5 b 0.055Y 309 0.3 32v | 045 "|374
Moist(%) = 100(Bws) 6 -l o005 320 | 005l 322 | .65 |32
7 0040 320 W d.ovsl 32, | 04451 325
Md = 0.44(%CO02) + 032(%02) ¢ 0.04Y51 320 Qorst 324 1 0.045 | 377
+028(%N2 + %CO) T 9 0.075 | 530 Qovsl Zry | OO | T
i o4 3w 00y | 321 0.4 327
Ms = Md(1-Bws) + 18Bws T YT 320 0.0y 1 321 0.09 | 327
2 1-09) 219 04351 =70 | 083 %
= 85.49Cp(sqrt{(Delta Pavg]) |Average Pt hart i bart
x sqrt[(Ts +460)/MsPs)}]  [Moist (%) Y-S A LA
Moist (Bws) ,
Ga = 60VsAs Md(Ib/bmole) :
Ms(lb/ibmole)
Qs = Qa[528/(Ts+480)|(Ps/29.92) {Vs (fUs) ;
x (1-Bws) - Qa (acfm) Y W/ 1 .
: : Qs (dselin} Vv 4 )

(WY

g2
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VELOCITY TRAVERSE DATA

SAMPLING LOCATION
— lockr [#4) ]
M-HJH('/# Pito{ Type g < Bar Press (in HG)‘ YT
2‘:;“ - Pitot No. 4iC__ PostLeak Check P
Operator __ 17t £74 Pitot Cp 0.5 Stack Diameter (in) _ .E
Date ‘11/2‘{/ g Thermocouple (T4 CO2/02 Analysis By 1
MEASUREMENT DEVICE  [RunNo. hi 2 &
. Time
Micromanometer Ts(DB)deg F- A A A4
n Ts(WB) dcg F 174 YE AR
iol Manomster D Pg{in H20) —0.06~ — .05 ~0.5
) - {Ps(in HG) 2494( 24491 249]
Magnehelic ‘@ CO%%% o 2 : Sﬁ Q"
02 20, 9 | ﬁ ﬂ
Other l port . |point L DelP | 1s ¥ Delia s | Dl T
Explain: ' A 1§ o003 {2 o3 w2 _1uls th;
' z 1 Oy | 113 0.20 | n3 V26 (i3
" TRAVERSE SCHEMATIC y | 0.2 5] a1 a.25 | iy
Y %F [ bt 0249 iy 0,23 | irs
s 1 0,231 NS 03! s 1 v, 22 1ug
4 0,231 1y 0,231 us g, 22 L5 |
7 2,271 14 0,281 114 0. 2¢ 1 Ity :
g 1. 025 N4 030 1 1 o 3T 1T
4 0, 35 i3 .31 3 0. 370
1 0,341 417 o3yl 12 0.351 na
o 0,391 11 0331 b o, 30l /7]
0 0321 ] 0.2 | 1) v, 3)| N
R "?_ fort1 not | accesobble [ 44
' 3
Ps = Pbar + Pg/13.6 ¥
- 5
Moist(%) = 100(Bws) ¢ -
7
Md = 0.44(%C02) + 032(%02) g
+ 0.28(%N2 + %CO) 1 9
' fo /
Ms = Md(1-Bws) 4 18Bws l \ A@L RV
i3 \
Vs = 85.49Cp(sqrt{(Delta Plavg]) |Average n ot bart
x sqr[(Ts+460)/MsPs)]  [Most (%) ¥ A& WZz OF
Moist (Bws) . .
Qa = 60VsAs Md(lbqibmole) *
Ms{ibibmole)
Qs = Qz[528/(Ts+460))(Ps/29.92) |Vs (fus) ;
x (1 -Bws) - Qa (acfm) W1 A ;
' Qs (dsclin) v v ]

e U
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FORMALDEHYDE SAMPLE RECOVERY SHEET

Piant L Nood N , Boacison Sy Sample Date _ Hi- Qui= 1%

Sample Location _Deynae \ Recovery Date __ Y4 - §4-9%

Sample Recovery Person _“RATR RunID __ ;g 7_ #
Weight (g) Run %~ ‘Run _&g’ Run 74
Final wt. (g) ‘1h5.0 553.5 15161\
Initial wt. (¢) 352.4 He. Y44y S
Increased wt. (g) 26 £ .5 6%. %

RECOVERED SAMPLE

Formaidehyde

Run ‘1 .

Impinger Container No. coud 2 ¥ < Real

Sample Volume (mL) 128 Level Marked I

Contains:  B2PH-Impinger Contents /:4

Water Rinse MeCl, Rinse A

Run ®
Impinger Container No. __zoud 2 &1 Auval

Sample Volume (mL) 129 Level Marked .~
Contains: BPH-Impinger Contents P
L Water Rinse MeCl, Rinse M

Run % .
Impinger Container No. cond L HI raq D : )
Sample Volume (mL) AL , Level Marked ¢~
Contains: DMPH Impinger Contents

oL Water Rmse MeC), Rinse Y
Blank - e S - T

Impinger Container No. /I//f’

Contains: DNPH Impinger Contents A4~
Water Rinse ___J/4 -

MeCl, Rinse . /Iﬂ—

SAMPLE INTEGRITY AND COMMENTS

Sample stored and locked? }Lg 9

Remarks:

Date of laboratory custody

Laboratory person taking custody

Remarks:

/i
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FORMALDEHYDE SAMPLE RECOVERY SHEET

 Plant 103\\0eaht@ € snassan A Sample Date - 949

Sample Location _g Q@ Drwee Recovery Date _ M. jy-~ Qs
RunID __ (ond 2 H2

Sample Recovery Person <A\,

Sample stored and locked?

Remarks:

“ AVeight (e) Run Y- Run f‘ Run _26—_7
Final wt. (g) 5310 £20,D 4991\
Initial wt. (g) Hy9.3 4.3 351.9

“ Increased wt. (g) $).7 §1 5 772.9 B

RECOVERED SAMPLE

Formaldehyde

Run 4 :

Impinger Container No. Coud 2 #2 Reul
Sample Volume (mL) \£6 Level Marked __ ./

Contains:  DNPH-Impinger Contents__ o

Water Rinse v _ MeCl, Rinse M-

Run 4
Impinger Container No. Cond 1 HL Rual S
Sample Volume (mL) (Y J Level Marked ./
Contains: DIPH Impinger Contents___ ¢

Water Rinse I MeCl, Rinse -

Run § '

TImpinger Container No. __ Cond L #2 Reu' S
Sample Volume (mL) [T L Level Marked N
Contains;  RNPH Impmger Contents _+",

‘ L Water. Rmse el MeCl, Rinse /V/4-
Blank: . ' .
Impinger Container No. /(/A—

Contains: DNPH Impinger Contents__4/4

Water Rinse A/ MeCl,; Rinse /V/I-—

SAMPLE INTEGRITY AND COMMENTS

vres
K

Date of laboratory custody
Laboratory person taking custody

Remarks:

1.

V25

c
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FORMALDEHYDE SAMPLE RECOVERY SHEET

Plant {4} \Wa. e <0 Saniplc Date __W\- A\ 9%
Sample Location __ MW\ Cogy Recovery Date __ -\ - Q"»;
Sample Recovery Person _ AN Run ID lond 2 HY
" Weight (g) Run Run & Swb Run R ° yk
Fi“al W @ 35%.% 356.4 2580
Initial wt. (g) 256.3 BsY.® Ssl. 5
[ ncreased wt. (g) {9 W .G
RECOVERED SAMPLE

Formaldehyde
Run
Impinger Container No. cond A H "f' R | L
Sample Volume (mL) 7 Level Marked D
Contains: BNPH-Impinger Contents

Water Rinse MeCl, Rinse /A
Run & ' .
Impinger Container No. cond 2 HYE fen 2. p
Sample Volume (mL) $ , Level Marked P
Contains:  DNPH Impinger Contents, ./~ ,

Water Rinse 7 MeCl, Rinse A
Run _‘é_
Impinger Container No. cond L HY foa 3 P
Sample Volume (mL) 50 . Level Marked
Contains:  DNPH Impinger Contents d _

- .. Water Rinse MeCl, Rinse _4/4
Blank : ' e |
Impinger Contamer No. Weler  Dlenk
Contains: ~ DNPH Impinger Contents 4/
- Water Rinse W MeCl, Rinse N

SAMPLE INTEGRITY AND COMMENTS

Sample stored and locked? v< 9
Remarks: f

Date of laboratory custody
Laboratory person taking custody
Remarks:

/70
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APPENDIX A
FIELD DATA SHEETS
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"~ ANALYTICAL DATA SHEETS
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- DEECO, Inc.

3404 Lake Woodard Drive
Raleigh, NC 27604

Willamette
(98-1559)

Analytical R_eport
(0598-10)

 NCASI Method

Formaldehyde

3211 Bramer Drive
Raleigh, NC 27604
91 9/_850-4392 |

Enthalpy Analytical, Inc.

N
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- DEECO/Willamette 98-1559
DMB 0598-10
Formaldchvde (NCAST) 98-00189
25 05/27/98

Formaldebyde
COND 1#1 RUN 1 ) 9,404
COND ! #1 RUN 2 . 7,54
COND 1 #1 RUN 3 : 6,365
COND2#IRUN | ' : 8.588
COND 2 12 RUN 2 Ny , . 338

COND 2 #1 RUN 2

AT e Ly oy e A

COND 1 2 RUN 1 2,782

. 3

COND | #2 RUN 2 4,288
COND 122 RUN3 : ' 3.

COND 2,2 RUN1 ' 3,826
COND 2 #2 RUN 2 3,167

COND 1 #3 RUN 1 | 28

~ - -
i

COND 1 #3 RUN 2 502
COND 1 #3 RUN 3 ] 1,060
COND2#3RUN1 381
“COND 2 #3 RUN 2 “r

COND 2 £3 RUN3_

ER A

COND 1 #4RUN1 _
COND 1 #4 RUN 2 < 2.

COND 1 #4 RUN 3 T 220
COND 2 #4 RUN 1 , L < 248
COND 2 44 RUN 2 < 1%

COND 2 #4 RUN 3 . < 19

Reviewed by: g ' &
. QA: N

Bruce G. Hawks

David M. B WIV
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Enthalpy Analytical Narrative Summary

e Cbmgaﬁs""” DEECQO/Willametue
R Client #” 98-1559
D 11 98-00189

y:#i:] 0598-10

Samples were received or 05/04/98 by Jeanette Beasly of Enthalpy Analytical,
Inc. after being relinquished by DEECO, Inc. Samples were received at room
temperature. Prior to and during analysis they were kept under lock with access
only to authorized personnel of Enthalpy Analytical, Inc.

The samples were analyzed for formaldehyde according to the procedures outlmad
in the NCASI sampling and analytical method.

Samples were analyzed using a Spectronics Spectrophotometer set at 412 nm
reading in units of absorbance. All samples were analyzed twice and the average
of these readings were used to calculate the concentration.

.+ Al reagents and standards were made fresh prior to analysis. The acetylacetone -
.. reagent was made by quantitatively transferring 15.4 grams of ammonium acetate
- . into to a 100 mL volumetric flask, then adding 50 mL of DI water. To this
- solution, 0.20 mL of acetylacetone and 0.3 mL of glacial acetic acid was added,
" mixed thoroughly, then diluted to the mark (100 mL). Formaldehyde standards
. were made by diluting a certified 37% standard with D1 water.

L] I - [ — - — — — ——

J#7#.7 5~ .- For sample analysis, 2.00 mL of the sample is added to the cuvette; then, 2.0 mL
T w7 i of the acetylacetone reagent is added, sealed with Parafilm and mixed with a

- Vortex mixer ~ 60 seconds. This solution is heated at 60°c for 10 minutes, then
: cooled to room temperature prior to analysis. The standards are prepared by

- adding a know concentration of formaldehyde to the 2.0 mL of acetylacetone
reagent. This solution is then diluted 1o a volumc of 4.0 mL, and analyzed in the

.-~ same manner as the samples,

Labelmg ; OK

. Reproduciblllty All standards were within 10% of their tag value.
Qualxty ot’ Data .. OK .
Reportmg Not&s " MDL -- Minimiim Detection Limit. -

" LOQ - Limit of Quantification
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SAMPLE ANALYSIS SHEET

PROJECT NUMBER: 7? /655 DATE: G Sk

PROJECT NAME: Hamchbfmg
PROJECT MANAGER: STV

SAMPLE INFORMATION:

ANALYSIS TYPE: NCH5 7: ‘o "\C’orﬂﬂddewdc
SAMPLE DESCRIPTION: _Z /‘O_ﬂd“YL;tDA s oA @Dpfn s 57&0&.
2 puns each -

NUMBER OF SAMPL=S FOR ANALYSIS: @\ Q? 71’5//

TURNAROUND TIME: GIVE DATE /U
SAMPLE RESULTS NESDED: 8C e |

| AB REQUESTED (= A thalpy
(SPECIFY IN-HOU S LAS OR OTHERWISE)! [
LA3 CONTACT FERSON AND PHONE NUMEBER: .
SUDGETED COST SOR SAMPLE ANALYSIS: () e ene )}’5”3
PURCHASE ORDIR NUMBER: 7ﬁf~0@_/;,r{7
, assums REPORTED TO: _&:H b and Lichacd ,.D-‘
CHAIN OF CUSTCODY ATTACHED @ NO
SAMPLE CONTAINERS LASELED - (¥Es NO

SAMPLE LEVELS MARKED @ NO

OTHER INFORMATION:
SIGNATURE OF P MGR. %gﬁ DATE:

SIGNATURE OF DIRECTCR DATE:
(MUST BZ SIGNED)-BILLD./CHUCK/SCOTT/BARBARA
[F AMOUNT IS OVER $5000.00

DATE RECEIVED 3Y DONNA/BRIAN INITIALED:
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S Concentration. . | Absortasice |-+ Dev.frou: [ Absorbance |- Dev: rom: ‘[Absorbanes ' | Predicted Cove..
Cagml | oA Meam o  Mem | A | ppm
0.400 0.05 0.00 0.05 0.00 0.050 0.322
0.300 0.10 4.76 0.11 476 0.105 0.765
1.99 0.260 0.95 0.265 0.95 0.263 2.04
3.97 0.520 0.00 0.520 0.00 0.520 4l
7.86 0.975 0.00 0.975 0.00 0.975 7.78
Formaldehyde
0598-10

Absorbance units
<

Concentration (ug/mL)

SLOPE = 0.12396613
Intercept = 0.01010576
R*2 = 0.9990
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VOST CALIBRATION

i I VT N N T N e S - .

-+

Wat Test Number: 14A2 Date: 04/19/98
Meter Box Number: VOST #1 Baromatric: 29.85
Previous Y{caf check}: 1.03 Operator: M MILBOURNE
# of Flow Rates: 1 Initials:
~ RAun 1 Fun2 | Run3 Run 1 Run 2 RAun'3 Run 1 Run 2 Rin3 |
[~ DRY GAS METER
Vol, initial (L) 61.56 69.32 75.74 0.00 0.0 0.00 0.00 0.00 0.00
Vol, Final (L) 69.32 75.74 102.44 0.00 0.00 0.00 0.00 0.00 0.00
Temp, Initial (F) 70.0 7.0 72.0 0.0 0.0 0.0 0.0 0.0 0.0
Tomp, Final  (F) 71.0 72.0 72.0 0.0 0.0 c.0 0.0 0.0 0.0
Press, Initial (H20) 1.9 1.8 1.9 0.0 0.0 0.0 0.0 0.0 0.0
Pross, Final {"H20} 1.9 1.9 1.9 0.0 0.0 0.0 0.0 0.0 0.0
WET TEST METER
Vol, Initial (L) 55.07 63,53 70.49 0.00 0.00 - 0.00 0.00 0.00 Q.00
Vol, Final (L) 63.53 70.49 99.35 0.00 0.00 0.00 0.00 0.00 0.00
Temp, Initial (F) 71.5 75 715 0.0 0.0 0.0 0.0 0.0 0.0
Temp, Final (F) 71.5 715 71.0 0.0 0.0 0.0 0.0 0.0 0.0
Press, Initlal ("H20) 0.3 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0
Press, Final (H20) 0.3 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0
Test Time {min) 8.50 7.00 29.00
Flow Rate {lpm) 1.00
Q. DGM (ipm,std) 0.905 | 0.807 | 0810 N/A N/A N/A N/A N/A N/A
Q, WTM (lpm.std) 0.981 0.980 0.981 N/A N7A N/A N/A NfA N/A
Y 1.084 1,080 1.078 N/A N/A ~N/A N/A " N/A 0.000
% Difference from Ave N/A N/A N/A N/A N/A N/A N/A N/A N/A
Average Y 1.081 N/A — N/A
% change from prior Y ! 5.0 l
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VOST CALIBRATION

Wat Test Number: 14AJ2 Date: RREAAARE
Meter Box Number: VOST #6 Barometric: 29.83
Previous Y(cal check): 1.03 Cperator; Arthur Dougherty
# of Flow Rates: 1 Initials:
" Run 1 un2 | ARun3 J| Runi Run2 | hund | Rund Run 2 un 3
DRY GAS METER
Vol, Initial (L) 0.00 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vol, Final (L) 4.00 7.49 0.00 0.00 0.00 0.00 0.00 .00 0.00
Temp, Initial (F) 78.0 80.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Temp, Final (F) 80.0 81.0 0.0 0.0 0.0 6.0 0.0 0.0 c.0
Press, Initial {H20) 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pressg, Final (H20) 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
WET TEST METER
Vol, Initial {1} 0.00 435 0.00 0.00 0.00 . 0.00 0.00 0.00 0.00
Vol, Final (L) 4.35 8.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Temp, Initial (F) 82.0 82.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tomp, Final  (F) 82.0 825 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pross, Initial (H20) 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Press, Final ['H20) 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Test Time (min) 4.05 3.25
Flow Rate  (lpm) 1,00
Q, DGM (Ipm.sid} 0.966 1.048 NJA N/A N/A N/A N/A N/A
Q. WTM_(ipm.std) 1.043 1.120 N/A N/A N/A N/A N/A N/A
Y 1.080 1.068 N/A N/A— N/A N/A N/A 0.000
o Difference from Ave N/A N/A N/A N/A N/A N/A N/A N/A N/A
Average Y 1.074 N/A ~N/A
% change from priot Y ! 4.2 !




VOST CALIBRATION

Wet Test Number: 14AJ2 Date: RERNRAREE
' Weter Box Number: VOST #4 Barometric: 29.83
Previous Y(cal check): 1.00 Operator: Arthur Dougherty
# of Flow Rates! 1 Initials:
ﬁu?1 Run 2 un 3 Run1 | Run2 Run 3 Aun 1 Run 2 un3
DRY GAS METER .
vol, Initial (L) 0.00 3.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vol, Final L 3.09 6.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Temp, Initial {F) 868.0 87.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tomp, Final  (F) a87.0 88.0 0.0 0.0 0.0 0.0 (1 X4 0.0 0.0
Press, Initiat (H20) 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pross, Final CHZ20) 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
WET TEST METER
Vol, Initial L) 0.00 325 0.00 0.00 0.00 . 0.00 0.00 0.00 0.00
Vol, Final (L) 3.25 6.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Temp, Initial (F} 81.5 815 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Temp, Final ) 815 8.5 0.0 0.0 0.0 0.0 00 0.0 0.0
Press, Initial {H20) 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pross, Final (H20) 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Test Time {(min}) 3.07 3.12
Fiow Rate  (Ipm} 1.00
Q. DGM (lpm,std) 0.972 0.985 N/A N/A N/A N/A N/A N/A
Q. WTM. (Ipm.std) 1.029 0.988 N/A N/A N/A N/A N/A N/A |
Y 1,059 1.003 N/A N/A N/A N7A N/A .0.000 |
%, Difference from Ave N/A N/A N/A N/A N/A N/A N/A N/A N/A
Average Y 1.031 N/A N/A
%, change from prior Y E 2.8 !

- R - - .. ] ] . [
» . -
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Willametie lndustries
Veneer Dryer Suck L Condition 1
Emerson, Arkansss
0135
RUNNO.wm > RUNI RUN2 RUNS
filcoste: DATE==> reny rinsy v
SAMPLING PARAMETERS RUNTIME==> 104111400 14151514 16151714 AVERAGE
SYMBOL MEASURED DATA AT STACK UNITS - - -
oM Dry Gay Meter Calkeation Factor - 1001 1001 L1601
0 Initial Meter Volume fen 0.000 2.000 @000
vn Final Weter Vohmoe Biers sans0 80 110
(Lg)  Leak Chock Carmection ) ’ ° ’
(Vo)  Total Meter Vohae ke L 53490 o sun
© Sampling Thne wmin @ 0 ] @
(Vwe)  Vohane of Water Collocted ml s “s A 84
(Vwg)  Silics Gel Weight Inarease [ a8 a0 .« [ 1]
(Vi)  Total Waicr Colested mL &8 “os na 54
(Pbar)  Barametric Prasnre nHg %50 -1 /) a0 2.7
(PQ)  Steck St Presure . HO ) a0 w
(H)  Avg Orifice Presre Drop H in 20 000 000 a0
e (T8} Avy Stck G Temperature P a1 008 03 s
(Tw)  Avg Dry Gas Meter Temperature F L3} 7.3 n3
(Ds)  Diameterof Sack inchas 72500 750 nsw
(W]  WikholSiack ches 2000 0000 0000
(L) LeophofSuck Ioches 2,000 0.000 000
(Cr)  Piton Tube Coefliciers - s o84 as
(p)  Avp Square Root Velocity Hesd p {ia H20) aim ans a0
— (0%  Siack Gas Oxypm % M a2 12 1
—— (%007}  Stack Gas Carbon Diaxide ] as 87 Y &%
(%N2)  Stsck Gas Nitrogen - sa1 581 a1 "
CALCULATED STACK GAS DATA
— (P Stack Gas Presusre in Hg 2.9 252 1Sz nn
~— (%Bws)  Stack Gas Moisture - s a8 07 o1
(%B'w)  Mokure at Ssneaton 2 100.0 100.0 100.0
e (Vestd)  Standard Dry Gas Meter Volume dad 3678 5,409 ais S1EM
(Md)  DryGas Molecutsr Weight vib-mole 250 252 B2 25
(Ms}) Wt Gas Mokeulsr Weight RB-gole n» n31 ne n
(W)  Siack G Velodky ta 11D 1800 1884 m
(A) Stack Arcs L1 % % %
(Osd)  Vohanetric Gas Flow Rate [ 555 ) » b4
~— {Qua) Volumetric G Flow Rate adm L1 2562 o m
Formaidetryde EMISSIONS PR ArY
(HOx)  Formaldebyde manple concentration ug/ml. S404 T [~ 4] TETL00
(HOb)  Pormaldehyde Baask Sample Concentration ugml. . 0 o o
(HO) F corrected cuncentration ug/ml 9404 L TeM e 7870
(VHCD  Vohmoe Pormakyde Samphe ml ay O 1 W2 100
(M)  Mam Pormaldebyde -1 152.8 st N3 78M RS 7
{Cs)  Formaldelryde Concentration gy ~1654 ~141.57 et 1513
(@ T%02) Coocentration ot %02 g at 2202 1168 mnp 1.3 1837
(B)  Forcaldchyde Emission Rate DA 0 0.458 (U asol
W E(\{ﬂ‘}(-_- " e | )
HYDROCARBON EMISSION RATES ¢ upnl. o BT St
WIET Total Hydrocarbon concentration. (as Propane) _ ppmv 1534.1 2020.7 1752.2 1763.0
. _'/ Total Hydrocarbon concentration (as Propane) . . Ib/scf . 1.75€-04 2.31E-04 2.00E-04 202£-04
‘ Total Hydrocarbon emission rate (as Propane) ~ Ib/hr = 15.25 2448 © 2187 20.53
Total Hydrocarbon emission rate {as Carbon) ib/hr 12.48 20.03 17.89 16.80
METHANE EMISSION RATES
Total Methane concentration ppmvd  1077.5 1151 3065  499.7000
Total Methane concentration (as Carbon) Ibfscf  * 0.0000 0.0000 0.0000 0.0000
Total Methane emission rate (as Carbon) Ibfhr 5.54 0.72 1.98 2.75
NON-METHANE HYDROCARBONS
Non-Methane emission rate (as Carbon) Ib/hr 6.94 19.31 15.91 14.05
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Wilametic Industries
Veneer Dryer Stack 2, Conditicn 1
Emenon, AZkantas
81559
Micoame: RUNNO.==> RUN1 RUN2 RUN3
DATE=n> 42356 Ty %
SAMPLING PARAMETERS RUNTIMEm= 1041-1140 14151514 1615174 AVERAGE
SYMBOL MEASURED DATA ATSTACK UNITS - - -
(V)  Dey G Meter Callbration Factor - 1001 1001 T
{vn Initial Meter Vohwoe en 4000 0.000 LT
(V] Final Meter Volume Rieny “n ™10 542
(L)  Lesk Check Correction o . [] .
(Vm)  Total Meter Volume o “m 810 5500 “on
© Time o, P & Py e
(Vwe)  Volume of Water Cofocted ml. W4 1180 S 1]
(Verg  Siica Ged Weight Increase s oo a0 1) .
(Vi) Total Water Colkted ol 105.4 nao xS 1004
(Poar)  Barometric Pressure nHg nn »n9N an xx0
(PR Stack Static Pressure o KIO . oo .
(H)  Avg Orilice Presure Drop H i H20 200 a0 o
—— (T4} Avp, Suck Gas Tempersaxe P e 0.3 »na h b}
(Tm)  Avp Dry Gas Meter Temperature F s 1048 WS
(De)  Diameter of Stack inches 2.500 72500 2.500
W) Width of Stack inches Q000 0.000 0000
U of Stack nches ©.000 €.000 w00
{Cp)  Piot Tube Coeffickent - o 084 [N
(p)  Awvg Square Root Velocity Had p (n H20) QU asn o
— (%07 Stack Gu Oxypen - 13 140 ns B
— (WO Susck Gas Carbao Dicxide - a2 28 a7 12
(%N2)  Steck Gas Nitrogea - o 02 o a0
CALCULATED STACK GAS DATA
~— (®)  Susck Gas Prossure nHg -1 /] -1 p-1 /3 -1
— (%Bwi)  Stack Gms Moisture - @S © 6 %2 13
(%B'w)  Moisture st Saturation % 100.0 100.0 100.0
“—— (Vmstd)  Standard Dry Gas Meter Volume dodd 61556 74688 S2055 Qe
(M@}  DryGas Molecular Weight ®vib-mole 20.06 2.0 an ne
M) Wet Gas Molecufar Weight Bib-mole 2137 2154 s s
()  Susck Gas Vielotity s 2.8 %28 %8 x
Ay SucAra e 2% 2% %
(Osd)  Vohumetric G Flow Rate dadm [1/] L] Lem =l
——(Os)  Volumetric Gas Flow Rae adim 4% 4354 440 L8
Formaldebyde EMISSIONS
(HCk)}  Formaldebyde sample conoentration wpml e 58 me 5067
(HC®)  Pormaldchyde Blank Sample Concentration ughoL, 0 0 ¢ an
(HCxb)  Pormakdebyd J o ugial m s |z 155067
(VHC)  Volume Formaldchiyde Sample mL ek 1, & 1 == 1 i
(Mn) Mass Formaldehyde Sample ™ 0= “——-,zm Wo- 4788 3‘.3 12 3591
e () Pormakiehyde . Q’\\,{‘f\ CE 6,19 -~ 5741 ~np s
(C:@7507) Formakebyde Concentration at 7%02 THMD e 702 s 115.66 mse ms
(B  Formaldchyde Emission Rate By Q184 0251 an oz
~ - ot !
HYDROCARBON EMISSION RATES 3°((" © P P AR
\ 3’/'( Total Hydrocarbon concentration (as Propane) ppmv 794.1 557.8 696.8 682.9
' Total Hydrocarbon concentration (as Propane) Ib/scf 9.07E-05 6.37E-05 7.96E-05 7.80E-05
Total Hydrocarbon emission rate (as Propane} ib/hr 15.57 11.12 1418 13.62
Total Hydrocarbon emission rate (as Carbon) Ib/hr . 12.74 8.10 11.60 11.15
METHANE EMISSION RATES ‘
Total Methane concentration ppmvd  1427.7 1843 2312 614.4000
Total Methane concentration {(as Carbon} b/sct 0.0000 00000  0.0000 0.0000
Total Methane emission rate (as Carbon) Ib/hr 13.00 1.7 219 5.63
NON-METHANE HYDROCARBONS
Non-Methane emission rate (as Carbon) Ib/hr -0.26 7.39 9.41 5.5
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I Willamette Industrics
Vencer Dryer Suck 3, Coodition 1
’ Emonwon, Arkanss :
261559
flensme: RUNNO.==> RUN1 RUN2 RUN?
DATE=w> 4298 Ve 42156
l SAMPLING PARAMETERS RUNTIME== 10411340 14151514 16151714 AVERAGE
SYMBOL MEASURED DATA AT STACK UNITS - - -
m Dey Gas Meter Calibration Pactor - Lo Lo0s 102
™ Initial Metar Volume oo (1.} 0 17.8%0
’ (V)  Pioal Meter Volume ke e 116530 L)
(Lp)  Leuk Check Corroction pm ] ] [
(Vm)  Tocoa! Meter Volume Ken &1 57429 sess0 z0m
® Sampling Ticss min, ] @ ® @
(Vac)  Vohume of Waler Colleoiod =l o0 Qs 23 Qy
(Vwip)  Sics Gel Weighi Increme [ 3 a0 ao a0 [ 1]
M¢)  Totat Water Collectod ol a0 o 23 1)
: {(Poar)  Barometric Presare i Hg nn 29 n9 nn
[+ 73] Stack Static Pressare n H20 [ ] ao [T
{H) Avg, Orifioe Preasre Drop H n H20 Qoo (1] 0o
l —— (1)  Av; Suack Gas Tempersture P 214 30 ma 3z
(Tm)  Avg Dry Gus Meter Temperature F Lk ”ny w81
125 Dinmeter of Stack Incla 000 22.000 2000
(W)  WikhofSak ioches 000 €000 0.000
L)  Lenpthof Stk ha Q000 om0 0.000
(Cp)  Pieot Tube CoulTiciont - st oM 084
(p)  Avg SquereRoot Velocky Head p {in. H20) w2 Wi om
— (%OZ) Stack Gms Oxypen % 201 22 200 21
——(%00%  Stack Gas Carbon Dicride = as 05 o5 as
(%N2)  Stack Gu Nivogeo - 4 ns 5 nd
I' CALCULATED STACE GAS DATA .
. —— (Py) Stack Gt Pressure nHg 292 81 2.9 2.9
i - -—- (%Bwy) Stsck Gas Mokmre ) »9 506 26 500
’ (%B'w}  Moisture at Seturation % 1000 100.0 100.0
~—{Vmsd) Standard Dry G Meter Volume dad S7.445 L) 51269 57.05)
I- (M&)  DryGas Molccubas Weight BTb-mole mas 8 2088 288
(Ms)  Wet Gas Mokeular Weight PTb-mobe na 2338 ne nu
] (w)  SuckGas Vidadey fth 14 1608 1600 161
: {A)  SudAra -] 264 64 164
(Qsd)  Voumetric Gas Flow Rate dufm 845 L] s 58
I_ —— (Q8)  Volumetric Gas Flow Rate sdm 2557 1547 254 254
§__‘ Pormaldebyde EMISSIONS
' (HCk)  Formaldchyde ample ; uyml a8 “ 1060 @
(HOW}  Formaldebyde Blank Ssmple Concentration ug/ml o 0 [ a0
l ’ (HCich) corrected concentration ug/ml o . 1060 661
: {(VHC) Velume Formaldchyde Sample wl, Ja 9‘;’! 1. h B 1 100
. (M)  Mas Rormakdelryde Sampie mg 00 ams 607 sse (B 710w v
T (€s)  Pormaldehyde Concentration RO @ 48 1067 st 22
(C@7%07) Formaliciryde Concentration at o0 myM3 at TRO2 12046 M7 28556 2000
I : ®  Pormaldehyde Emimioo Rate L) P 008 0074 000
o Q(m\f;__ uld "a/ Lt
HYDROCARBON EMISSION RATES 5 ( g1 e 3D
: . 3{5 ~ Total Hydrocarbon concentration (as Propane) ppmv 504 4135 461 459.5
o “7=" Total Hydrocarbon concentration {as Propane) Ibjscf 5.76E-05 4.72E-05 §.26E-05 5.25E-05.
Total Hydrocarbon emission rate (as Propane) Ib/hr 5.96 487 530 541
I Total Hydrocarbon emission rate (as Carbon) Ib/hr 4.88 3.98 4.41 4.42
I METHANE EMISSION RATES ' -
Total Methane concentration ppmvd 0 o 44.7 14.9000
Total Methane concentration (as Carbon) Ibfsct  D.0000 0.0000 0.0000 0.0000
I Total Methane emission rate (as Carbon) Ib/hr . 0.00 0.00 0.24 0.08
‘ NON-METHANE HYDROCARBONS
I Non-Methane emission rate {as Carbon) ib/hr 4.88 3.98 4.17 434
1
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Wikametis Industries
Venoer Dryer Cooler Stack, Condition 1
Emenson, Arkaness
961559
fhename: RUNNOQ.==> RUN1 RUN2 RUN3
DATE==> 42348 s 4798
SAMPLING PARAMETERS RUNTIME== 10411140 HI-1514 161517 AVERAGE
SYMBOL MEASURED DATA AT STACK UNTTS - -
()  DryGm Moter Cabration - 1064 1064 1064
(V)  lnitial Meter Vohume Bten 0000 5000 2019
V) Finsl Meer Volume H=n 50.2%0 nn 107350
(lp}  Lesk Check Coroation ) ° ° .
(Vm)  Total Meter Volume Ren 50280 20740 7% 5.7
® Time min @ 0 @ P
(Vwe)  Vohane of Water Collectad ml M 40 a 0
(Vwp) Sllica Gel Weight Increase [ a0 [ 1] ao [T}
(Vi)  Total Water Collected ml 34 '] 42 bL)
Baromerric Prosare Mg -3 x5 ne n
@) Stack Stetic Prasure in HIO 0 @0 o
(H)  Avg Orifice Premure Drop H n K20 0.00 000 000
~ -~ (T8 Avg. Stack Gus Temperahure P a "y %3 g4
(Tm)  Avg Dry G Meter Tempersturs F "8 02 ®7
(D)  Dismeter of Stack inches 5000 45,000 S5.00
W) WidtbolSadk Inches 0.000 000 Q0
(L) Lengthol Suck lcbes Qoo 0000 Q0w
(Cp)  Phot Tube Cocfficient - 084 [V [¥Y
(p)  Avp Square Root Velodty Head p (in. H20) 041y a4l a4
— (%07  Stack Gu Onypen s ne 209 ns me
(%02}  Stack Gas Carboo Dicxide 3 a0 oo a0 ae
(%N2)  Sweck Ga Nirogem % »1 L 1 ™1
CALCULATED STACE GAS DATA
——- ()  Stack Gas Presume nH Y} p-1 ] 1 29
~———(%Bw)  Siack Gas Moisture % [ ¥ 1.0 169 184
(%B'w) Moisture a1 Seturation % 59 6.1 %
(Voad)  Sundard Dry Gas Meter Volume dacd 30806 0192 749 36152
(M)  Dry Gas Molecular Weight I/b-mole n M8 M 284
M} Wet Gm Moleoular Weight ibb-moole M ®is n» n» -
(w)  Stack Gas Velodty s 445 un 2.8 Y AN
(A} Stk Ares @ 1w 104 oo
()  Volumemic Gu Flow Rae tdm ¢1400 . B W — U,
—-—(Qu) Vohmeiric Gu Flow Rate wlm W9 T WesETT T 1638 -
-.::_\ Al
Formaldebyse EMISSIONS -
(HCk)  Formaldetryde sample oncentration wpfml. 9 63 wm 2.
(HCY)  Pormaldebyde Blank Sampie Concentration ugml 0 L4 ] a0
(HOh) F comected concentration ugiml ~ 268 A 19
(VHQO) Volme Formaidehyde Sazaple ml e R L S S T Lod
(M)  Mas Formaldchyde o o a0z T oom a2 [ S
——— (Cs)  Formuldebypde Concenuration ™ g ) <o T am - s
(Cs@MO0T) Pocmakiehyde Concentration &t TROZ mg/M3 at 7RO ERR ERR ERR BRR e
® Formaldchyde Eminsion Rate ] 0003 0.006 Q006 0.005 R
HYDROCARBON EMISSION RATES ., = * G\ - LM o
’ Iy Total Hydrocarbon concentration (as Propane) ppmv 0.4 ] 9 5.8
) Total Hydrocarbon concentration (as Prppane)' Ib/sct 4.57E-08 9.14E-07 1.03E-06 6.62E-07
Total Hydrocarbon emission rate (as Propane) Ib/hwr "0.04 0.83 0.99 0.62 -
Total Hydrocarbon emission rate {as Carbon) lb/hr 0.03 0.68 0.8¢ 0.51
METHANE EMISSION RATES ]
Total Methane concentration ppmvd 14.7 14.2 0 9.6333
Total Methane concentration (as Carbon) ibfsct  0.0000 0.0000  0.0000 0.0000
Total Methane emission rate (as Carbon) \Ll?lhr 0.51 0.49 0.00 0.33
NON-METHANE HYDROCARBONS
Non-Methane emission rate {as Carbon) Ib/hr .48 0.18 0.81 0.17
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l Wilacwtte Industries
Veneer Dryer Stack 1, Condition 2
Emerson, Arkstase
o %1559
I Rename RUNNO.m=> RUN1 RUN2 RUN)
DATE=a> 42456 42498 424798
SAMPLING PARAMETERS RUNTIME== 0516101 1050-1150 13511451 AVERAGE
SYMBOL MEASURED DATA AT STACK UNITS - B
Dry Gas Meter Calibration Pactor - 1001 1001 1001
I (V) iniial Meter Volume Ftery %000 @000 0.000
0] Fuoal Meter Vohume e SE860 450 4210
(Lp}  Lesk ook Correction P . ° °
(Vo)  Total Meter Volume e 80 1980 L0 Y
® Tioe tni, @ Led @0 a*
I (Vo)  Volume of Water Collected oL s €13 @ «“
Slica Gel Weight Increase [ [ U] ao a0 LT
(Vi)  Total Water Collected =L (-1} €13 -1 «1
Barometric Pressure i Hy Y] 29 =Y ae
rp Stack Static Pressure i H2O 04 404 H04
' (H)  Avg, Odfice Pressure Drop H io. K20 400 000 000
~—— M) Avg Sisck Gus Temperavure F -7 L1 4183 ou
(Tm)  Avg Dry Gss Moter Temperature B 817 L0 %8
(v Diameter of Stack inches 750 2500 -X7)
(W) Width of Smck loches 0000 0.000 0.000
I (L)  LeoghofStsck foches 2000 2,000 0000
cp) Pitot Tube Coctficient - 084 o s
() Avg Square Root Velodity Head (i H20) a5 oz a2
— (%0Y Sack Gas Oypen % 04 5 18 [ &
—_ (MO0Z)  Siack Gas Carbon Dicxide - 58 €0 < Q@
(%NZ}  Stack Gas Nitroges » ns S 84 7]
I CALCULATED STACK GAS DATA
1 —— (P Siack Gat Pressure inHg -1 2.9 F-X 4 -1 .
; —— (%Bwy)  Stack Gus Moisure * 583 614 @y s
(%Bw)  Moisture st Satyration - 100.0 100.0 100.0 .
-~ (Voed)  Standsrd Dry G Meter Vohume dock 5.6 56303 sass1 s1.50
I‘ (48}  Dry Gas Molerular Weight W/b-moke M %34 240 nx
(M) Wt Gas Molesutar Weight B/Mb-moke 2o R n« ne
| )  Suack Gas Velacity e 9.4 118 1756 us
(A)  StackArea n % % 2%
(Quf)  Volumetric Gas Flow Rate dlm ™ L B4 ™
l —— (n) Volumetric G Flow Rats [ A 3,049 2,509 e
l Formatdebiyde EMISSIONS .
(HCk)  Formaldchyd< sampie concentration ugfal 68 15 8100 s
I (HCW)  Formaldehyde Biank Sample Coocentration ug/eal. ] 0 ] e
(HCxb)  Formaldehyde comected concentrstion upfeal. 568 183 8100 (7= k ]
t HOG  Volume Formuidchyde Sample wl o 1 " 1 e 1 im
! M) Mxm Formaldehyde Sample mg W asm yTF (O we o
~—— (&)  Formaldchyde C i oo (B - 149.0 3955 ~ ez me
(Cs@™%07} Pormaldetyde Concestration at MeOZ %um 1913 74t 1472 1)
I ® Formaldebyde Emission Race b asM [ B8 0] e
. o -
. ST . TR
I HYDROCARBON EMISSION RATES e ECCAC AP
, N Total Hydrocarbon concentration {as Propane) ppmv 045 1254 1080.5 10922
N2 XY Total Hydroca:bpneoncenhation. (as Propan_e) b/scf 1.08E-04 1.43E-04 1 23E-04 . " 1 25E-04
l Total Hydrocarbon emission rate {as Propane) Ib/hr 12.20 15.31 12.95 13.49
Total Hydrocarbon emission rate (as Carbon) 1b/hr ~_ 9.96 12.53 10.59 11.03
I METHANE EMISSICN RATES : :
Total Methane concentration ppmvd 78.1 68.3 81.5  75.8667
Total Methane concentration (as Carbon) Ib/sct 2.43E-06 213E06 2.54E.06 0.0000
I Total Methane emission rate (as Carbor) Ib/hr 0.53 0.44 0.50 0.49
NON-METHANE HYDROCARBONS
I Non-Msathane emission rate (as Carbon) bfhr 9.45 12.09 10.09 10.54
; CC‘ 7‘\\cﬁ\‘9
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Willsmetts Industries

Vencer Dyyer Suck 2, Coodition 1

Emerson, Arkanes

981839

RUNNO==> RIN4 RUNS RUN&
DATE==>» 424 Ve VIR

SAMPLING PARAMETERS RUNTIMEmw 09161016 10501150 1381-1451 AVERAGE
MEASURED DATA AT STACK UNITS

Dry Gas Meter Calibeation Factor - Lon Lool 1001
nitial Metor Voluine oy 2.000 Q000 0000

Final Moter Volume ey Qs §1.950 €1.7%0

Leak Chack Cormecton L] 0 ° ]
‘Total Metet Volume Koz a2%0 £7.9%0 1.7 €1.990
Sampling Tios min. @ L] ® [
Viedume of Waler Collected [ ny oy TS L0
Saica Oel Weight Increamse | ] -7 a9 ab an
Total Water Collected mk n?t (<L) T L0
Barometric Prositrs nHg 29 .92 »n nn
Stack Static Pressure - n H2O [} 1] 1]

Avg, Orilice Pressure Drop H in {20 400 .00 0.00

Avg, Sukck G Tempersure F n ma3 p it ms
Avg, Dry Gas Meter Tanpernare 1 ”s 3 woe

Diameter of Stack. inches .500 250 2.%0

Width of Stack iodhen Qoo 2000 aom

Length of Sk loches 6,000 0.000 0.000

Pitot Tube CoefTicient - LT ] L) 084

Avg. Square Root Velodity Head p i H20) [ %« ] 0337 03

Sack Gwm Oxygen ] ns 140 1S 18
Sinck Gas Carbon Dicxide % a2 28 A? 12
Stack G Nitrogen 3 oe 02 +1 ) 810
CALCULATED STACK GAS DATA

Stack Gas Pressure in Hg B2 29 2092 1]
Suack Gas Molsture k] : 25 €3 620 [+14
Moature o Saturation L 100.0 100.0 1000

Sandard Dry Gas Meter Volume tad 5258 4s3 3.658 oL465
Dry Gas Molecular Weight By/To-guole .06 .01 N0 2.0
Wet Gas Molecular Weight To/ib-mole bR L] .04 nn 14
Stack Crae Vielocity [ 2668 %31 %32

Senck Area n % % rH

Volumesic Gus Plow Rate dacf it 110 1075 L8 L0
Votutpetric Gas Plow Rate adm 4414 4392 4360 43
Pormaldetyde EMISSIONS )

Pormaldebyde sample ccocrntration ughnl, 3824 167 549 151400
Formaldebyde Blank Sample Concentration ugiml. [ ° ? [T ]
Formaldetryd ’ ; ughol s 3167 s B 281400
Vohune Formakdehyde Sample al 59 1 e 1S 1 100
Maxs Formaldebyde Samnple P RV s -2 2Vaer WU ase s
Formaldebyde Coteentration N Cay ™~ e ~ a4 ~ssn 450
FPormaldehyde Concentradon ol MeO2 : myM3 st TR02 14T S8.99 10467 10615
Formaldchyde Emission Rals ] 4302 0247 a7 Ly

- (,('t"" [ e o A B ra Y

HYDROCARBON EMISSION RATES v 7 7 A\ AR FARS noo

Total Hydrocarbon concentration (as Propane) ppmv 700.7 708 686.2 7013
Total Hydrocarbon caficentration (as Propans) Ib/scf  8,10E-05 8.03E-05 - 7.84E-05 "8.01E-05
Total Hydrocarbdn emission rate (as Propane) Ib/hw 1431~ 1420 13.64 14,05
Total Hydrocarbon emission rate {(as Carbon) Ib/hr 1.7 11.62 - 11,16 11.50

METHANE EMISSION RATES - :

Total Methane concentration ppmvd 51.7 37.8 312  40.2333
Total Methane concentration {as Carbon) lbfscf  0.0000 0.0000 0.0000 0.0000
Total Methane emission rate {as Carbon) ib/hr 0.49 0.35 0.29 0.38

NON-METHANE HYDROCARBONS
Non-Methane emission rate (as Carbon) ib/hr 11.22 11.26 10.87 1112
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Willametis industries
Vencer Deyer Stack 3, Condition 2
Emenson, Artanss
951559

RUNNQ.m=> RUN4 RUNS RUN#

DATEa=>» 4249 A249% AT458
SAMPLING PARAMETERS RUNTIME== 05161034 1050-1154 151-1451 AVERAGE
MEASURED DATA AT STACK UNITS
Dvy Ga Meter Calibrstion Factor - 18 s 1025
Inital Meter Volume en ] 40 A0
Fioal Meter Voluma fitern 104410 “3n 124500
Leak Check Correction Ipen ] * L4
Total Meter Yobume ¥ters 55,000 “0ie s 1w
Sampling Thoe min o) & @ @
Vobume of Water Colleted mi, 84 1 n7 2.7
SlBca Gel Weight Incresss ) (1] a (1] as
Total Wiker Collected ol 54 %1 57 ' %7
Barometric Presiare in. Hg nn nn .11 nn
Stack Static Presaare o H20 An 48 A0
Avg, Orifict Pressure Drop TH e H2O an L 1] a0
Avg, Sunck G Tempersture w s s e 3218
Avg, Dry G Meter Temperaturs ” ni s 53
Diameter of Stack inches 22000 2.000 2000
Width of Stack Inches 4000 ame 2.000
Leagth of Stack inches w00 0000 acob
Pitot Tube Cocfficient - [T} (1] 1]
Avg, Square Root Velodity Head %p {in. H2O)? a2 o 0209
Stack Gas Cxypen % a1 =2 00 a1,
Stack Gas Carbon Dioxide » [} as (-4 oS
Stack G Nitrogen - N4 n3 »s md
CALCULATED STACE GAS DATA
Suck Gus Pressure in.Hg 239 1 /2 p-) 08
Stack Gms Moiknare % k%1 M b3 a
Moisture at Saturation % 1008 100.0 100.0
Sundard Dry Gas Meter Volume dad @ [ 5] M1k i
Dry Gas Molecular Weight Rvib-mole b7 nw 288 ma
Wet Gis Molecutar Weight Tb/b-make U un e UM
Stack G Vidosity s 1550 16.84 1348 15
Seack Ares hivd 264 24 64
Vohametric Gas Fiow Rate dhefm 1,066 1147 1,005 1073
Volumetric Gas Flow Rate el 2454 2,667 2452 2518
Porwaldebyse EMISSIONS
Formaidelryde sampie ! ug/ml m “7 ] sean
Pormaldetryde Blank Sample C t ughml. 0 ° o (1]
Formaldetryde corrected coocentration ugfal nl 7 L~} 6N
Volume Formaldeliyde Sample oL 7 o 1 =% 1 -7 b 1 100
Mass Formldehyde Sample R - o3 é R T RN 1~ e
Formaldetryde Conceolration @ Cé ~ & ~ 140 ~ 84 s
Formaldcliyde Concentration st 702 rog/MD st 702 11028 141.00 24595 1624
Pormaldetryde Emission Rate ) B2 @040 s aon

- LT 2%  aul s
HYDROCARBON EMISSION RATES 7~ ° 1% v A 1 _
Total Hydrocarbon concentration (as Propane) ppmv 5796 | 564.8 547.4 563.9
Total Hydrocarbon concentration (as Propane) Ibfscf  6.62E-05 6.45E-05 - 6.25E-05 6.44E-05

Total Hydrocarbon emisslon rate (as Propane) Ib/hr . 662 6.99 616 6.59
Total Hydrocarbon emission rate (as Carbon)  Ib/hr 542 5.72 5.04 5.39
' METHANE EMISSION RATES

Total Methane concentration ppmvd 0 17.6 16.1 11.2333
Total Methane concentration (as Carbon) Ib/sct  0,0000  0.0000  0.0000 0.0000

Total Methane emission rate (as Carbon) Ib/hr 0.00 0.10 0.08 0.06

NON-METHANE HYDROCARBONS
Non-Methane emission rate (as Carbon) Ib/hr 5.42 5.62 495 £33
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I Willmette Industriee
Veseer Dryer Cooler Stack, Condition 2
Emenson, Arkansss
- 961550
I focosme: RUNNO.ww> RUN4 RUNS RUN§
DATEma> 4249 24 AASS
SAMPLING PARAMETERS RUNTIMB== 0916-K16 1050-1150 13511451 AVERAGH
SYMBOL MEASURED DATA AT STACK UNITS -
I . m Dry Gas Meter Calibration Facuor - LO6 Locs Losd
vn Inkial Meter YVolume e Q000 0.000 4000
) Fioal Mater Vohume Kars $0.000 o000 $0.000
(Lp)  Leak Check Commeetion P . ° o
(Vc)  Total Meoter Vohume hens 0000 50,000 50000 $0.000
)  SanpingTime smin. © o @ @
I (Vax)  Volume of Wiker Collorted ol LY 40 'Y 39
(Ywp  Sikea Gel Weight loaresse [ 1) a0 a0 [T
Vi)  Total Water Coloctod =L M LL 42 s
(Poer)  Barometric Prenuns n Hg 202 p-1 -} x9N 29
(PR Siack Siatic Pressure in HXO a8 205 208
(H)  Avg Orifice Presaure Drop H n. 20 Q.00 0.00 0.0
I ——— (M)  Av Stack Gu Tempersture P pOLE] ns 1me ma
(Tm}  Avg Dry Gas Meter Temperature F 22 m3 "l
(Ds)  Damesrof Sack inches 45.000 .00 £5.000
W)  WidbofSwd Incbes @000 a0 2.000
(L) LeaghelSock inches a0 0,000 0.000
I (Cp)  Pitod Tube Coeflicient - as4 as4 as4
{s)  Avp Square Rox Viehocity Hesd p (in. H2O) asos s ases
——— (%07  Stack Gu Ozygen ) ne ne 9 209
——— (%0027  Stack G Carbon Diaxide - a0 (1] a0 a0
(%NZ)  Stack Ga Nitrogen * ».1 %1 »1 nl
I CALCULATED STACK GAS DATA
. ~—— (P)  Siack Gw Presure ia Hy »90 0.9 -1} 2.9
' ——{%Bw) Siack Gu Moisture % L a4 100 %1
(%B'w)  Moistare ot Seturation L) 95 95 9.5
. ‘ o —_(Vawd) Standird Dry Gae Meter Volume &d L7 SL107 661 sLi8
(Md)  Dry Gaa Molecular Weight Ab-tmole 2784 =M M By
(M)  Wet Gas Molecutar Welght B/-mole 2196 78 781 i1
) {w) Stack Gas Vielodity A 30.06 3020 kT 04 301
(A)  SakAm e 164 n 104
(Ouf)  Volumeric G Fiow Rata &de KM 1®m 15,621 Ty,
l - ) () VohmatricGas Mow Rate sdm wen 0,016 19,924 19,954
! { Formaldetyyde EMISSIONS
{Hox) P sample concentration ug/ml 26 19 in 1
I ‘ (HCR)  Formaldctiyde Biank Satmphe C: ; ughol. o [ 0 Q00
{HOkk)  Pormaldcbyde corrected ; ugfml, 24 1 197 an
. (VHC)  Vohuw Fomaldetyde Sampk al Lo 1 AT 3 Al b 100
i Mass Pormaidetryde Sample mg of o P e O e a0
——— () B ddchyde C: 2 QQ-("’\ V=) ~~ 0.05 “~ o4 ~ 0,04 am —— DET‘—
(C1@7%02) Formaldehyde C. joo &t PRO2 mgMD st 7RO ERR ERR ERR ERR »
I (B  Pormakdehyde Emission Rate B 0.004 [0 0.003 0003 &
o oug “ L6132 Yz
3 T oy
HYDROCARBON EMISSION RATES (* ~ s - .9 —
Total Hydrocarbon concentration (as Propane) ppmv 4.5 3.2 93 5.7
B ’ WES _ Total Hydrocarbon concentration (as Propane) lb/sef - 5.14E-07 3.65E-07. 1.06E-06 6.47E-07
' Total Hydrocarbon emission rate (as Propane) ib/hr 057 . 040 117 o7
I Total Hydrocarbon emission rate (as Carbon) Ib/hr 0.46 0.33 0.96 0.58
l METHANE EMISSION RATES
Total Methane concentration ppmvd 18.5 0 54 7.9667
Total Methane concentration (as Carbon) lbfsct  0.0000 0.0000 0.0000 0.0000
Total Methane emission rate (as Carbon) Ib/hr 0.79 0.00 0.23 0.34
Methane heat input emission rate lb/MMBt 0.0000 0.0000 0.0000 0.0000
NON-METHANE HYDROCARBONS
! Non-Methane ernission rate {(as Carbon) Ib/hr .33 0.33 0.73 0.24
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APPENDIX E
PROCESS OPERATING DATA
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APPENDIX F
TEST PARTICIPANTS
]
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W. Buynitzky
A. Bass

D. Goshaw
M. Milbourne
W. Millinor

Kim Carter
Nita Woods

-~

]-._m-.._- I I - - -

Test Participants

DEECO Team Leader
Site Leader

CEM operator

Field Tech

Field Tech

Willamette Contact
Willamette Contact
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