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SECTION 1

INTRODUCTION

Woodtech, Inc. conducted stack tests of wood-fired boiler Nos. 1 and 2, the
veneer dryer, and the hot press on November 5 to 8, 1991, to determine the emissions
as required by Virginia State Air Pollution Control Board (SAPCB) operating permit.

1.1 PURPOSE

The purpose of the test was to determine the representative emissions for the
sources in accordance with operating permit DTE-126-91 specific condition Nos. 16, 17,
19, 20, 21, and 23 and special conditions 2 and 3 (Appendix A).

1.2 TEST LOCATION

Woodtech is located on Virginia Highway 102 two miles west of Bluefield,
Virginia, near Fall River, Virginia. The plant produces furniture quality laminates from
local hardwood species. The processes tested were two wood-fired boilers, veneer

dryer, and ptywood hot press system (scrubber-inlet and outlet).

1.3 TEST DATES

The test period covered four days with boiler No. 2 being tested on November 5
and boiler No. 1 on November 6. The veneer dryer was tested on November 7 and the

scrubber on November 8.
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1.4 POLLUTANTS TESTED

The boilers were tested for particulate matter (PM), nitrogen oxides (NQ,),
carbon monoxide (CO), volatile organic compound (VOC), and formaldehyde with flue
gas moisture and oxygen (O,) being determined using the U.S. Environmental
Protection Agency (EPA) methods. Pollutants determined for the dryer and hot press
were VOC and formaldehyde (inlet/outlet). In addition, visible emission observations

were conducted on the boiler and dryer stacks.

1.5 TEST METHODS USED

The following test methods were used for the sources listed:

Source Pollutant Method
Boiler Nos. 1 and 2 PM EPA Method 5
NO, EPA Method 7E
CO : EPA Method 10
vOC EPA Method 25A
Formaldehyde NIOSH Method 2541
Dryer (stack Nos. 1 and 2) | VOC EPA Method 25A
Formaldehyde NIOSH Method 2541
Hot press scrubber vOC EPA Method 25A
(inlet/outlet)
Formaldehyde | NIOSH Method 2541

1.6 OBSERVERS NAMES
Personnel on-site to observe process operations were.
Chuck Blevins, Woodtech, inc.

Ronald Hawks, Environmental Quality Management, Inc. (EQ)
Rob Fegens, SAPCB
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1.7

Don Hilt, SAPCB

OPERATORS NAMES
Personne! operating process equipment during the test periods were:

Boilers: Austin Butts, boiler operator
Brad Peterson, boiler operator
David Ambruzey, boiler operator

~

Dryer: Robert Martin, shift supervisor

Hot press: Albert Jarvis, hot press operator

Test personnel: Frank Meadows, Pacific Environmental Services, Inc.
(PES)

Dan Scheffel, PES




SECTION 2

SUMMARY OF RESULTS

The following sections summarize the emission rates and process operating
conditions occurring during the test period. Each section presents the information for

the source tested to provide continuity.

2.1 BOILER NO. 1

Boiler No. 1 was tested on November 5, 1991, for PM, NO,, CO, VOC, and
formaldehyde. Table 1 summarizes the flue gas data for Boiller No. 1. Table 2
summarizes the emissions data for Boiler No. 1. The boiler was operated at a raw
steam flow of 18,133 Ib/h (12,781 Ib/h true steam flow). The represented
approximately 62 percent of the rated capacity of 20,700 Ib/h (270 psig) and the
highest steam flow obtainable because of the physical limitations of the boiler [i.e.,
surface area, firebox volume, and forced draft (FD) fan limits]. Table 3 compares the
design (permitted) values to the test conditions.

Allowable emissions for the boiler are specified in permit No. DTE-126-91 and
are reproduced in Table 4. These values (lb/h) are specified at full boiler rating and
measured values can be cofnpared to permit limits by prorating measured values. It is
assumed that measured values are linear with boiler ioad up to the design boiler heat
input.

Visible emission observations were conducted on boiler No. 1 by Don Hilt of the
Virginia SAPCB, Abbington, Virginia. The average opacity was 0.17 percent for run
Nos. 1 and 2. The range of individual opacity readings was between 0 (min) and 5
(max). No readings were taken during run 3 due to darkness and sun angle (Appendix

B).




TABLE 1. SUMMARY OF TEST RESULTS BOILER NO. 1 FLUE GAS DATA

Flow rate
Velocity, { Temp.,

Run No. ft/s" °F | acfnP | dscfn® | Moisture, % | CO,, %' | O,, %'
141 28.8 306 8,778 | 4,772 16.9 12.5 7.8
1-2 30.2 334 9,191 | 4,796 17.0 12.5 7.8
1-3 304 328 9,238 | 4,991 147 12.6 7.7

Average 29.8 323 9,069 1 4,853 16.2 12.5 7.8 |

*Velocity in feet per second, ft/s.
®Flue gas flow rate at actual temperature and pressure.
°Flue gas flow rate in dry standard cubic feet per minute at 68°F and 29.92 in. Hg.
4 Analysis on integrated bag sample, percentage by volume on a dry basis.
*Value taken from run number 2.

TABLE 2. SUMMARY OF TEST RESULTS BOILER NO. 1 EMISSIONS DATA

Concentration, ppm’ Emission rate, b/t Particulate®
. For- For-

mal- mal- b/10°

Run No. | CO | NO_| THC | dehyde | CO | NO, | THC | dehyde | Ib/h | Btu
1-1 194 1 145 | 114 1.0 40| 501} 0.38 0.027 264 | 0.138
1-2 185 1 111 | 17.4 1.0 4.1 38 057 0.021 2.69 { 0.141
1-3 128 | 121 | 25.7 0.0 281 431 0.88 0.008 2.87 | 0.143
Average | 172 | 126 1 18.2 0.7 36| 44| 081 0.018 2.73 | 0.141

*Concentration in parts per million, ppm.
®Emission rates in pounds per hour, Ib/h. Particulate emissions also in pounds per

million Btu of heat input, Ib/10° Btu.




TABLE 3. COMPARISON OF TEST OPERATING CONDITIONS AND PERMIT
SPECIFICATIONS BOILER NO.1

Parameter Permit/design Operation/test
True steam flow, Ib/h 20,700 12,790.8
Steam pressure, psig 270 125.03
Steam temp., °F 412.0 348.6
Heat output, 10° Btu/h 20.112° 13.32

(20.807Y

Heat input, 10f Btu/h 29.00 19.37
Excess O,, % 6.96 7.8
Fuel moisture, % 50 S0
Boiler efficiency, % 69.35 (71.74") 68.77

*600 HP rated at 33,520 Btu/h.p. (boiler).
®*Steam flow at net enthalpy of 1005.175 Btu/Ib.

TABLE 4. TEST RESULTS VERSUS PERMIT CONDITIONS BOILER NO. 1

Expected value at

Pollutant Permit limit* Measured value full load®
CO, Ib/h 16.03 3.6 5.39
NO,, Ib/h 2.72 4.4 6.58
PM, Ib/h 5.20 2.73 4.08
PM, Ib/10° Btu 0.20 0.141 0.20
VOC, Ib/h 5.62 0.61 0.91
Formaldehyde, c <0.01¢" <0.02¢"
lb/h
Heat input, 10° 29.0 19.37 29.0
Btu/h

*Permit limits applicable at full boiler load.

®Linear adjustment to full load based on ratio of heat input level.

“No permit value specified.

‘ib/h based on detectable limit for each pollutant.
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Attempts were made by the boiler operators to maintain maximum steam flow
from the boilers during the test runs. Because wood fuel is nonhomogeneous,

variations in wood size, moisture, and heat value occurred during each run.

2.2 BOILER NO. 2

Boiler No. 2 was tested on November 6, 1991, for PM, NO,, CO, VOC, and
formaldehyde. Table 5 summarizes fiue gas data for boiler No. 2. Table 6 summarizes
the emissions data for boiler No. 2. The boiler was operated at a raw steam flow of
18,310 Ib/h (12,991 Ib/h true steam flow). This represented approximately 62.7 percent
of the rated capacity of 20,700 Ib/h (270 psig). This represented the highest steam
flow obtainabie because of physical limitations of the boiler (i.e., surface area, firebox
volume, and FD fan limits). Table 7 compares the design (permitted) values to the test
conditions.

Allowable emissions for the boiler are specified in permit No. DTE-126-91 and
are reproduced in Table 8. These values (Ib/h) are specified at full boiler rating and
measured values can be compared to permit limits by prorating.

it appears that a leak or stratification may have occurred in generating integrated
flue gas samplé:e, for Orsat analysis for run Nos. 1 and 2. A continuous Q, analyzer
placed in the stack at a single point (center line) indicated 8.4 percent O, for all runs.
Considering that the steam flow, flue gas, moisture and stack temperature did not vary
significantly during the three runs, it is not considered reasonable that flue gas O, could
be in the 11 to 12 percent range. Further boiler efficiency for the O, values would be
86 and 86.5 percent, respectively. For these reasons the heat input for run Nos. 1 and
2 were calculated using a flue gas O, of 8.4 percent.

Attempts were made by the boiler operators to maintain maximum steam flow
from the boilers during the test runs. Because wood fuel is nonhomogeneous

variations in wood size, moisture, and heat value occurred during each run.




TABLE 5. SUMMARY OF TEST RESULTS BOILER NO. 2 FLUE GAS DATA

Flow rate
Velocity, | Temp., Moisture,

Run No. ft/s° °F acfm? | dscfn® % CO,, %' | 0,, %'
2-1 31.3 312 8,541 5,394 13.3 9.2 11.4°
2-2 33.0 2908 10,044 5,744 13.5 8.6’ 12.7
2-3 33.1 309 10,065 5,606 14.3 11.0 9.4

Average | 32.5 306 9,883 | 5,581 13.7 11.0 9.4

*Velocity in feet per second, ft/s.

®Flue gas flow rate at actual temperature and pressure.
°Flue gas flow rate in dry standard cubic feet per minute at 68° F and 28.82 in. Hg.
° Analysis on integrated bag sample, percentage by volume on a dry basis.
°Measure value appears to be in error due to inleakage.

Average based on continuous monitor and results of run No. 3.

TABLE 6. SUMMARY OF TEST RESULTS BOILER NO. 2 EMISSIONS DATA

Concentration, ppm® Emission rate, Ib/H° Particulate®
For- For-

mal- mal- Ib/10°

Run No. | CO | NO, | THC | dehyde | CO | NO, | THC | dehyde | ib/h Btu
2-1 243 | 112 | 34.0 1.0 57| 43| 1.26 0.018 2.96 | 0.157
2-2 897 | 855 105 0.0 024{ 35| 0.41 0.011 2.91 | 0.145°
2-3 85| 75.1 4.8 0.0 021| 30| 0.18 0.011 2.87 | 0.147
Average | 87.1| 90.9{ 16.4 0.3 21| 36| 062 0.013 291 | 0.180

*Concentration in parts per million, ppm.
®Emission rates in pounds per hour, Ib/h.
“Heat input calculated based on tiue gas O, of 8.4 percent.
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TABLE 7. COMPARISON OF TEST OPERATING CONDITIONS AND PERMIT
SPECIFICATIONS BOILER NO. 2

Parameter Permit/design Operation/test
True steam flow, Ib/h 20,700 12,991
Steam pressure, Psig 270 118.89
Steam temperature, °F 412.0 348.93
Heat output, 10° Btu/h 20.122" (20.807)° 13.40
Heat input, 10° Btu/h 29.00 19.4
Excess O,, % 6.96 9.4
Fuel moisture, % 50 50
Boiler efficiency, % 69.35" (71.74) 69.0

*600 HP rated at 33,520 But/h.p. (boiler).
®Steam flow at net enthalpy of 1005.175 Btu/1b.

TABLE 8. TEST RESULTS VERSUS PERMIT CONDITIONS BOILER NO. 2

Expected value at

Pollutant Permit limit® Measured value full load’
co, b/h 16.03 2.1 3:14
NO,, Ib/h 2.72 3.6 5.38
PM, Ib/h 5.20 2.91 4.35
PM, Ib/10° Btu 0.20 0.150 0.20
VOC, Ib/h 5.62 0.62 0.93
Formaldehyde, Ib/h c <0.013 <0.01¢
Heat input, 10° 29.0 19.4 29.0
Btu/h

*permit limits applicable at full boiler load.

®Linear adjustment to full load based on ratio of heat input level.

“No permit value specified.
“lb/h based on detectable limit for each poliutant.




2.3 VENEER DRYER

The veneer dryer was tested for VOC and formaidehyde on November 7, 1991.

The unit has two exhaust stacks that removes’moisture from the dryer and maintaing
zone temperatures. Table 9 summarizes the flue gas data for the veneer dryer. Table

10 summarizes the emission data for the veneer dryer. The dryer was operated near

maximum production levels during each run. The production rate was not constant,

however, due to variation in veneer drying rates and feed rates. The test, however,

was conducted under normal variation in feed and product quality ranges.

TABLE 9. SUMMARY OF DRYER NO. 1 FLUE GAS DATA

Flow rate
Velocity, | Temp.,
Run No. | Location ft/s® °F | acfnt | dscfn® | Moisture, % | O,, %
1 Dryer 8.7 137 1,640 | 1,318 39 19.0
No. 1
2 7.9 136 1,484 | 1,185 3.9 19.0
3 7.7 137 1,458 | 1,172 3.9 19.0
Average 8.1 137 1,527 | 1,228 3.9 18.0
1 ‘Dryer 7.2 114 | 4,587 | 3,907 2.1 20.0
No. 2
2 9.4 115 6,031 5,128 2.1 20.0
3 9.5 115 6,077 | 5,167 2.1 20.0
Average 8.7 115 5,565 | 4,734 2.1 20.0

*Velocity in feet per second, ft/s.
®*Flue gas flow rate at actual temperature and pressure.

‘Flue gas flow rate in dry standard cubic feet per minute at 68°F and 29.92 in.

YPercentage by volume on a dry basis.

10
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TABLE 10. SUMMARY DRYER N(@éMISSION DATA

Concentration, ppm’ Emission rate, Ib/H’
THC THC
Run No.| Llocation (wet) (dry) Formaldehyde | THC | Formaldehyde
1 DryerNo.| 8.1 8.4 1 0.08 0.007
1 Nl
2 7.8 8.1 1 0.07 0.004
3 9.8 10.2 0 0.08 0.002
Average 8.6 8.9 0.7 0.08 0.004
1 Dryer Ne.| 6.5 6.6 1 0.18 0.005
2 Tl ‘
2 9.9 10.1 1 0.36 0.007
3 7.4 7.7 0 0.27 0.002
Average 7.9 8.1 0.7 0.27 0.005

*Concentration in parts per million, ppm.
®Emission rate in pounds per hour, Ib/h.

W o Q(OQB._N\,Q\*_
Calculated process rates were between 3.345 and 3.84 m’ /h of 3.5 mm veneer.
Final moisture content of the veneer was between 8 and 16 percent. Design operating

rates are 8 m° /h at a maximum zone temperature of 360° F.
The dryer is allowed a\total VOC emission of 6.56 Ib/h. Combined emissions

from both stacks wefe 0.035 Ib/h, which is well below the permitted allowable ievel. / Q 3
Combined formaldeRyde emissions were < 0.009 Ib/h and did. not appear to vary with \?/
either process rate on dryer temperature. in fact, the formaldehyde concentration was

near detectable limits for the method.

Visible emission observations from the dryer were conducted by Don Hilt of the
Virginia SAPCB. Average visible emissions from stack Nos. 1 and 2 were zero
(Appendix B).

Because of the steam demand constraints of the plant at full production it was

difficult to maintain optimum steam pressure to the dryer. For this reason, zone

11




temperatures varied during the test runs. This variation, however, did not appear to

cause a variation in emissions.

2.4 HOT PRESS

The hot press is hooded and the emissions are controlled by a packed-bed
caustic scrubber. The inlet and outlet of the scrubber were tested for VOC and
formaldehyde. Table 11 summarizes the fiue gas data for the inlet and outlet of the

scrubber. Table 12 surmmatrizes the emissions data from the hot press.

TABLE 11. SUMMARY SCRUBBER INLET/OUTLET FLUE GAS DATA

Flow rate
Velocity, | Temp., Moisture,

Run No. | Location ft/s° °F acfm? | dscf® % 0,, %'

1 Scrubber 53.1 77 9,806 9,221 1.2 20.5

Inlet

2 53.6 78 9,994 | 9,292 1.2 20.5

3 53.6 75 10,005 § 9,348 1.2 20.5
Average ) 53.4 77 9,968 9,287 1.2 20.5

1 Scrubber 51.3 61 9,667 | 9,145 1.8 20.5

Outlet

2 50.5 61 9,521 9,003 1.8 20.5

3 50.9 58 9,598 | 9,132 1.8 20.5
Average 50.9 60 | 9,595 | 9,003 18 205

*Velacity in feet per second, ft/s.

®Flue gas flow rate at actual temperature and pressure.

“Flue gas flow rate in dry standard cubic feet per minute at 68°F and 29.92 in. Hg.
‘Percentage by volume on a dry basis.

12




TABLE 12. SUMMARY HEAT PRESS EMISSIONS DATA

Concentration, ppm" Emission rate, Ib/H
THC THC
Run No. | Location | (wet) (dry) | Formaldehyde | THC | Formaldehyde
1 Scrubber 3.4 3.4 1 0.22 0.032
inlet
2 1.1 11 1 0.07 0.035
3 1.9 1.9 1 0.12 0.033
Average 2.1 2.1 1 0.14 0.033
1 Scrubber 3.4 3.5 g g.22 0.016
outlet
2 1.1 1.1 1 0.07 0.026
3 1.6 1.6 0 0.10 0.017
Average 2.0 2.1 0.3 0.13 0.020
'Concentration in parts per million, ppm.
®Emission rate in pounds per hour, Ib/h. TAC o5 plepane—

Production through the press was 4.56 to 7.00 m® of finished plywood. The
product thickness was between 15 and 45 mm and the sheet count was 15 to 30.

Allowable emissions from the scrubber —are 15.50 Ib/h VOC and 0.05 ib/h
formaldehyde. Actual emissions were 0.13 Ib/h VOC and < 0.020 Ib/h formaidehyde,
which are well below permitted levels. It should be noted that the measured
formaldehyde levels were detectable limit values for the method and that actual
emissions may be below the reported values. This is particularly true of the scrubber

inlet values, which also were at detectable limits.
No visible emission observations were made on the scrubber stack because of

weather conditions (rain) and the presence of a condensed water vapor plume.
The operation of the scrubber system was erratic during the test series because
of electrical problems in the pH controller feed back system and freezing of the caustic

chemical feed pump and lines. This required manual chemical charging and manual

13




adjustment of the scrubber pH to complete the test series. The pH during each of the
runs was different but did not appear to have an impact on the emission levels.
Table 13 fists the sample locations, poliutants, and method detection limits.

TABLE 13. DETECTION LIMITS FOR CO, NO,, THC, AND FORMALDEHYDE

Pollutant Method Detection Limits (MDL}
CO, NQO,, THC, Formaldehyde,

Location ppm ppm ppm Hg
Boiler 1 & 2 20 14 7 1.0

Scrubber NA NA 1.5 1.0
Inlet/Outfet
Dryer 1 & 2 NA NA . 1.5 1.0 i

14




SECTION 3

SOURCE OPERATION

The following section describes the control devices and processes operated at

Woodtech. A summary of process operating {0gs, conditions, and process rates are

included.

3.1 BOILER NO. 1

Boiler No. 1 is a 20,700 Ib/h (270 psig) wood-fired boiler designed and installed
by Hurst Boiler Co. Inc. The boiler has been upgraded and modified by Entech
Automation Inc. and EQ. Boiler No. 1 consists of a refractory lined single retort
underfeed stoker, combustion chamber, and a hybrid steam generation section. The
crown of the combustion chamber contains water tubes and the rear of the boiler
consists of a three pass fire tube boiler. The total design heating surface area is 3385
f®. An air heater is used at the outlet of thke fire tube boiler to produce heated
combustion air and reduce stack temperature. |

Combustion air {overfire and underfire) is provided from a single FD fan at a
temperature of 215° to 225°F. The fan volume (Ib of combustion air} is a physical limit
for the boiler operation and was at maximum flow during the test period.

Particulate matter emissions are controlled by a mutlicyclone containing 12 inch
diameter tubes. In an effort to reduce CO, VOC, and smoke, the boiler has been also
modified to increase turbulence in the firebox. This modification consists of four
tangential steam jets placed approximately 20 inches above the fuel bed. Figure 1is a
simplified process flow diagram for the boiler system.

During the test, the boiler was operated at maximum steam generation rate

available within the available FD fan capacity. The resulting steam rate was 12790.8

15
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Figure 1. Simplified boiler flow diagram for Boilers 1 and 2.

16




ib/h which is 61.8 percent of the boiler rating. Based on the design heating surface
and firebox dimensions, it is not expected that the boiler will be capable of achieving
more than 15,000 ib/h steam generating rate even with additional combustion air. The
test steam rate therefore is 85 percent of the expected maximum operating rate for the
boiler.

Table 14 summarizes the boiler operating conditions for the three runs. Boiler

logs and steam charts are provided in Appendices C and D.

TABLE 14. SUMMARY OF BOILER NO. 1 OPERATING CONDITIONS

Run 1 2 3 Average
Steam pressure, psia 121.86 116.37 136.86 125.03
‘Dsgaam temperature, 346.8 348.3 350.8 348.6
Flue gas oxygen, % 7.8 7.8 7.7 7.75
Feed water 179 172.8 188.3 183.36
temperature, °F
oSt:ck temperature, 306 334 328 322.67
Raw steam fiow, Ib/h | 16,800 19,200 18,400 18,133
True steam flow, Ib/h | 11,895 13,295 13,182 12,790.8
Heat output, 10° 12.43 14.01 13.53 13.32
Btu/h
Heat input, 10° Btu/h 18.99 18.09 20.02 19.37
Steam enthalpy, 1192.79 1184.65 1183.35 1193.59
Btu/lb
Feed water enthalpy, 147.07 140.86 166.40 151.44
Btu/Ib
Net enthalpy, Btu/ib 1045.72 1053.79 1026.95 1042.15
Boiler efficiency, % 65.45 73.81 67.58 68.77

17




During run 3 the fue! feed screw stopped, which decreased firing rate for the last

5 minutes of the run. Testing continued as steam flow decreased.

3.2 BOILER NO. 2

Bailer No. 2 is a 20,700 Ib/h (270 psig) wood-fired boiler designed and installed
by Hurst Boiler Co., Inc. The bailer has been upgraded and modified by Entech
Automation Inc. and EQ. Boiler No. 2 consists of a refractory lined single retort
underfeed stoker, combustion chamber, and a hybrid steam generation section. The
crown of the combustion chamber contains water tubes and the rear of the boiler
consists of a three pass fire tube boiler. The total design heating surface area is 3385
f£. An air heater is used at the outlet of the fire tube boiler to produce heated
combustion air and reduce stack temperature.

Combustion air (overfire and underfire) is provided from a single FD fan at a
temperature of 215° to 225°F. The fan volume (Ib of combustion air) is a physical {imit
for the boiler operation and was at maximum flow during the test period.

Particulate matter emissions are controlled by a mutiicyclone containing 12 inch
diameter tubes. In an effort to reduce CO, VOC, and smoke, the boiler has also been
modified to increase turbulence in the firebox. This modification consists of four
tangential steam jets placed approximately 20 inches above the fuel bed.

During the test, the boiler was operated at the maximum steam generation rate
available within the available FD fan capacity. The resulting steam rate was 12,991
ib/h, which is 62.8 percent of the boiler rating. Based on the design heating surface
and firebox dimensions, it is not expected that the boiler will be capable of achieving
more than 15,000 Ib/h steam generating rate even with additional combustion air. The
test steam rate therefore is 86.7 percent of the expected maximum operating rate for
the boiler. _

Table 15 summarizes the boiler operating conditions for the three runs. Boiler

logs and steam charts are provided in Appendices C and D, respectively.

18




TABLE 15. SUMMARY OF BOILER NO. 2 OPERATING CONDITIONS

Run 1 2 3 Average
Steam pressure, psia 117.5 115.78 123.41 118.89
??am temperature, 352.8 348.3 345.71 348.93
Flue gas oxygen, % 9.4 9.4 9.4 9.4
Feed water 202.85 173.0 198.4 191.33
temperature, °F
S?ck temperature, 312.0 298 308 306.3
o
Raw steam flow, Ib/h | 17,640 18,080 18,200 18,310
True steam flow, Ib/h | 13,082 12,507 13,385 12,991
Heat output, 10° 13.385 13.144 13.733 13.40
Btu/h
Heat input, 10° Btu/h 18.84 20.07 19.58 19.4
Steamn enthalpy, 1194.19 1191.99 1192.21 1192.79
Btu/lb
Feed water enthalpy, 170.86 141.06 166.24 159.42
Btu/lb
Net enthalpy, Btu/Ib 1023.23 1050.93 1025.97 1033.37
Boiler efficiency, % 71.04 65.50 70.12 £68.88

A power interruption occurred during run 2 that resulted in a loss of automated

boiler controls. The boiler was restarted on manual and returned to automatic control

without stopping the test run. The cause of the power outage has been corrected.

3.3 VENEER DRYER

The veneer dryer is a steam heated tunnel dryer that is used to reduce moisture

in the veneer produced by the lathe.
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Source category: Plywood FILE: PLY_EFO02. Date:  05/23/94
Plant name Woodtech, Inc. Location:  Blusfield, VA
Test dote Raf, No.: 2
Process Dryer, press Basis for process rate
Emission |Process Volumetric
Type of Run [rate, rate, Emission factor flow rete, Concen.
Source control  |Pollutant No. |Ib/hr MSF/r {kg/MSF Ib/MSF DSCFM ppm
Dryor None THC 1 0.029
Stack 1 THC 2 0.025
THC 3 0.029
average
Stack 2 None THC 1 .0131 M
THC 2 0.098 1y
THC 3 0.098 T}ﬂq
average e
Total None [THC 1 0.18 3.8 0.21 0.042
THC 2 Q.12 3.9 0.15 0,032
THC 3 0.13 4.3 0.14 0.029
average 0.17 0.034 |Rating: B
Dryer None formaldehyde| 1 0.007
Stack 1 formaldehyde| 2 0.004
formaldehyds] 3 0.002
average
Stack 2 None formaldehyda| 1 0.005
formaldehyde| 2 0.007
formaldehyde| 3 0.002
average
Total None formnaldehyde] 1 0.012 3.8 0.016 0.0032
formaldehydef 2 0.011 3.9 0.014 0.0028
formaldshyde| 3 0.0040 4.3 0.0045 0.00092
average 0.011 0.0023 |Rating: D
Press None THC 1 0.080 7.38 0.053 0.011
<. |THC 2 0.025 8.20 0.015 0.0031
&7 ITHe 3 0.044 8.20 0.026 0.0053
: average 0.031 0.0064 |Rating B
formaldehyde] 1 0.032 7.38 0.021 0.0043
formaldehyde] 2 0.035 8.20 0.021 0.0043
formaldehyde| 3 0.033 8.20 0.020 0.0040
average 0.021 0.0042 | Rating: D
Press Scrubber |THC 1 0.080 7.38 0.053 0.011
THC 2 0.025 8.20 0.015 0.0031
v -[THC 3 0.036 8.20 0.022 0.0044
avarage 0.030 0.0061 |Rating: B
formaldehyde| 1 0.016 7.38 0.011 0.0022
formaldehyde) 2 0.026 820 0.015 0.0032
formaldehyde| 3 0.017 8.20 0.010 0.0021
average 0.012 0.0025 | Rating: D
Notes: Emission rates for THC converted from propane to methane basis using factor of 16/44.
Calculation of process rates
Process rate
Source Bun] m~23hr | ft~3/hr | MSMMhr MSF/hr
Dryer 1 3,35 118.1 0.352 3.78 “ ,
2 3.47 122.5 0.365 392 oy
3| 384 135.6 0.404 4.34 St
Press 1 | 6534027 | 230.7 | 0.688 7.38 e
2 7.26003 | 256.4 0.764 8.20
3 7.26003 | 2564 0.764 8.20

MSM = thousand square meters of 9.5 mm thick board.
MSF = thousand square feet of 3/8 in. thick board.
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dimensionally stable plywood and insure adhesive bonding in the hot press. Improperty
dried veneer will result in sheet delamination and blow out (bubbles in the sheet).

The dryer consists of multilayer passes of veneer sheets held and moved by
roliers. Air is heated by steam coils and passed through and around the veneer sheets
as they travel through the dryer. Because of the vertical temperature variation in the
dryer, the lower and upper decks are operated at different speeds (ft/min) to produce
the desired moisture in the final products. The dryer is divided into four zones in which
the temperature is controlled.

Feed opening cycle times and dryer speed were recorded at 15 minute intervals
and veneer feed rate determined for each run (Tables 16, 17, and 18). All veneer
processed was 3.5 mm thickness and the sheet dimension was a nominal 4" x 4'.

Each pallet contained 200 sheets at a thickness of 28 inches (1.057 m’ /pallet).

TABLE 16. DRYER PROCESS RATE RUN NO. 1

Gate Drying Sheet
. opening, | Motor, | Sheet/ | Total m® /h time, | speed,
Time S rpm h rate | sheet/h rate min ft/min
1100 T 15 850 480 669 3.345 33 3.94
' B 38 500 189 37 3.51
1115 T 15 850 480 6639 3.345 33 3.94
B 38 500 189 37 3.51
1130 T 15 | 850 480 669 3.345 33 3.94
B 38 500 189 37 3.51
1145 T 15 850 480 669 3.345 33 3.94
B 38. 500 189 37 3.51
1200 T 15 850 480 669 3.345 33 3.94
B 38 500 189 37 3.51
Average 3.345
20




TABLE 17. DRYER PROCESS RATE RUN NO. 2

|

Gate Drying Sheet

opening, | Motor, | Sheet Total time, speed,

Time s rpm rate | sheet/h { m’/h min ft/min
1200 T 15 850 480 669 3.345 33 3.94
B 38 500 189 37 3.51
1215 T 15 850 480 669 3.345 33 3.94
B 38 500 189 37 3.51
1230 T 15 850 480 669 3.345 33 3.94
B 38 500 189 37 3.51
1445 T 15 850 480 669 3.345 33 3.94
B 38 500 189 37 3.51
1500 T 15 850 480 669 3.345 33 3.54
B 38 500 189 37 3.51
1515 T 15 850 480 669 3.345 33 3.94
B 38 500 189 77 3.51
1630 .T 15 800 480 768 3.84 26 5.00
B 25 800 288 24 5.42
1545 T 15 900 480 768 3.84 - 26 5.00
B 25 800 288 24 5.42

Average 3.468
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TABLE 18. DRYER PROCESS RATE RUN NO. 3

Gate Drying Sheet
opening, | Motor, | Sheet Total time, speed,
Time s rpm rate | sheet/h | m’/h min ft/min
1615 T 15 800 480 768 3.84 26 5.00
B 25 800 288 24 5.42
1630 T 15 900 480 768 3.84 26 5.00
B 25 800 288 24 5.42
1645 T 15 800 480 768 3.84 - 26 5.00
B 25 800 288 24 5.42
1700 T 15 900 480 768 3.84 26 5.00
B 25 800 288 24 5.42
1715 T 15 900 480 768 3.84 26 5.00
B 25 800 288 24 5.42
Average 3.84

The production during the run 1 was 3.345 m*/h, run 2 was 3.468 m’ /h, and run
3 was 3.84 m’/h. Tables 16, 17, and 18 present the process information for each run.

Table 19 summarizes the average operating conditions for each run.
Figure 2.is a simplified process flow diagram for the dryer operation.

TABLE 19. SUMMARY OF DRYER OPERATING CONDITIONS

Drier Drive,

Temp. zone speed rpm
Process | Steam
rate, press,

Run 1 2 3 4 Term m'/h | kg/cnf Top | Bottom

1 109.6 144.8 137.2 139.2 390 3.345 3.5 850 500

2 126.3 161.7 153.4 155.8 350 3.468 8.5 850 500

3 119.4 152.6 144.4 149.2 390 3.84 5.0 900 800

Average 118.4 153.0 145.0 148.1 390 3.55 5.67 866 600
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Stack 1 Stack 2
Dryer Feed Dryer
Station Dryer Sheet
Four Zones ’ Stacking
Steam Condensate

Figure 2. Dryer flow diagram.
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3.4 HOT PRESS

The hot press is used to heat the plywood to allow the thermaosetting of the urea
formaldehyde adhesive. The plywood is composed to meet the required dimensions
(thickness) and sheet count and staged for press operation. Each press charge
containing multiple sheets is first compressed to insure wood/adhesive contact in a
cold press. This provides a flat sheet with air and voids removed between the veneer
layers.

After the cold press sheets are individually placed between the steam heated
platens. The press is closed and hydraulically loaded to a preset pressure and the
sheets heated for a preset time at the required temperature. The required press cycle
time is determined by sheet count, thickness,and product use.

At the end of the press cycle, the platens are opened and the sheets are
removed and cooled before transfer into the fabrication area. Figure 3 is a simplified
process flow diagram for the hot press system.

The hot press emissions are captured by a large hood placed over and around
the press and cooling station. The hood is exhausted to the packed-bed caustic
scrubber. In the scrubber any collected formaldehyde is converted to sodium formate
and discharged to the sewer.

The scrubber has a diameter of 5 feet and contains 12 feet of Tellerette packing
followed by a chevron demister. A caustic solution (pH 12} is recirculated in the
scrubber at a rate of 118 gal/min. A blowdown of 2 to 4 gal/min is discharged to the
sewer to maintain solids content in the system. A Great Lakes pH probe, pH controller,
and chemical feed system are used to maintain pH levels in the recirculated liquor. An
acid feed system is used to reduce blowdown discharge pH to 6 to 8 before discharge
to the sewer.

During the test, hot press records were maintained to determine sheet count,
cyc!_e_ time, and press temperatures. The production rate was 6.73 M’ /cycle or@
r@/h equivaletlr_e_lt/é.n Table 20 summarizes the production rates and the process logs

L
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Figure 3. Hot press flow diagram.

25




TABLE 20. HOT PRESS OPERATING CONDITIONS

Thickness, Process Press
Run Species Size mm Sheets | rate, m" | temperature, °C
1 YP 4x8 18 30 6.3 114
YP 4x8 45 15
2 YP 4x8 45 15 7.0 114
YP 4x8 45 15
3 YP 4x8 45 15 7.0 114
Average 6.73 114

are provided in Appendix E. Table 21 summarizes the packed-bed scrubber operating
conditions and Table 22 summarizes the press cycle times and conditions.

TABLE 21. PACKED-BED SCRUBBER OPERATING CONDITIONS

inlet gas Nozzle press, Overflow,

Run pH | temperature | Pressure drop psig gal/min
1 Start 10.85 60 2.5 118 4
Mid pt. 118 4
End 10.80 60 118 4
Avg. 60 25 118 4
2 Start 12.28 60 2.5 118 4
Mid pt. | 11.80 118 | 4
End 10.90 60 118 4
Avg. 60 2.5 118 4
3 Start 12.78 60 2.5 _ 118 4
Mid pt. | 13.01 118 4
End 12.88 60 118 4
Avg. 60 2.5 118 4
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TABLE 22. PRESS CYCLE TIMES AND CONDITIONS

Press Press Press Pres- Thick- Dead
Lot start time, end sure, Temp., Sheet ness, time, M/
No. time min time kg °C count mm min cycle
250 1054 99 1106 145 114 30 15 17 4.66
P 1123 9.9 1133 145 114 29 15 39 4.51
251 1212 99 1222 145 114 30 15 76 4.66
252 1338 9.9 1348 145 114 30 18 22 5.60
253 1410 27 1437 145 114 15 45 21 7.00
254 1458 27 1525 145 114 15 45 68 7.00
255 1533 27 1600 145 114 15 45 0 7.00
256 1600 27 1627 145 114 15 45 100 7.00
257 1807 27 1835 145 114 15 45 6 7.00
258 1841 11.5 1852.5 145 114 30 21 2356 6.53
259 | 1916 | 115 |19275 | 145 114 29 21 6.32
2.9 3o o
- J o ;q'
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SECTION 4

SAMPLING AND ANALYTICAL PROCEDURES

The following sections describe the quality assurance/quality control, sample

locations and test methods, and sampling and analytical procedures.

41 QUALITY ASSURANCE/QUALITY CONTROL

The field sampling quality assurance for this project includes use of calibrated

source sampling equipment, use of reference test methods, sample chain of custody,

and traceability protocols for the recording and calculation of data.

Field quality control checks include the following:

[+]

Pretest and post-test leak checks of velocity -measuring
equipment and particulate sample trains.

Periodic zeroing and leveling of the manometers during each
measurement run.

Recording of all field data on standard data forms, which
also serve as check lists.

Adherence to reference test methods as published in the
most recent revisions of the Federal ‘Reqister, 40 CFR 80,
Appendix A, EPA Reference Methods 1 to 5, July 1985.

Calibration of dry gas meters and thermocouples, as specified in EPA-
600/4-77-027b, "Quality Assurance Handbook for Air Pollution
Measurement Systems; Volume 1l - Stationary Source Specific Methods.

Use of Type "S" pitot tubes with an assigned coefficient of 0.84, based on
EPA alignment criteria of Method 2.
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Pretest and post-test calibrations of instrumental analyzers with EPA
Protocol grade gases to establish linearity and resolution of the analyzers.

Use of standard procedures for sample recovery.

The reagent blanks are taken directly from the wash bottie at the sample
recovery area.

A clean filter is taken to the field, exposed at the sample recovery site,
and returned to the {aboratory for analysis. This ensures the proper

handling of filters in the field.

Maintaining a sample "Chain-of-Custody.”

The analytical quality assurance for this project includes the use of prescribed

fiters and reagent grade acetone, use of recommended procedures for analysis of

samples and blanks, and recording of data on standard forms.
Specific laboratory quality control checks include:

o

Use of a certified 4-place balance for the weighing of samples

Proper desiccating of samples
Weighing individual samples to constant weights

Maintaining a sample “Chain-of-Custody."

42 SAMPLE LOCATIONS AND TEST METHODS

4.2.1 Boiler No. 1 and Boiler No. 2

Sampling was conducted at the outlet ducts serving Boiler No. 1 and No. 2.

Figure 4 shows the outlet sample locations and traverse points. Each boiler has
separate, but identical stacks. The outlet ports are located 2.4 duct diameters

downstream and 1.5 duct diameters upstream from the nearest flow disturbances.

Twenty-four sampling points (12 points per port) were used to traverse the cross-

sectional area of the 30.5 inch 1.D. ducts.

28




A
T
305"
1D
- . ""j I
PLATFORM
747
\

TRAVERSE | FRACTION OF
POINT NO. STACK ID

1 2.1

2 6.7

3 11.8

4 17.7

5 25.0

6 35.6

7 64.4

8 75.0

9 82.3

10 88.2

11 93.3

12 97.9

Figure 4. Boiler No. 1 and Boiler No. 2 sampling locations.
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4.2.2 Dryer No. 1

Sampling was conducted at ine outlet duct serving Dryer No. 1. Figure 5 shows
the outlet sample locations and traverse points. The outlet ports are located 3.7 duct
diameters downstream and 2.9 duct diameters upstream from the nearest flow
disturbances. Sixteen sampling points (8 points per port) were used to traverse the

cross-sectional area of the 24 inch 1.D. duct.

4.2.3 Dryer No. 2

Sampling was conducted at the outlet duct serving Dryer No. 2. Figure 6 shows
the outlet sample location and traverse points. The outlet ports are located 3.9 duct
diameters downstream and 1.5 duct diameters upstream from the nearest flow
disturbances. Sixteen sampling points (8 points per port) were used to traverse the

cross-sectional area of the 44.25 inch 1.D. duct.

4.2.5 Scrubber Inlet

Sampling was conducted at the horizontal duct serving the Scrubber Inlet.
Figure 7 shows the sample location and traverse points. The sample ports are {ocated
>8 duct diameters downstream and 6.5 duct diameters upstream from the nearest flow
disturbances. - Twelve sampling points {6 points per port) were used to traverse the

cross-sectional area of the 23.9 inch 1.D. duct.

4.2.6 Scrubber Outlet

Figure 8 shows the outlet sample location and traverse points. The outlet ports
are located 3.4 duct diameters downstream and 0.75 duct diameters upstream from the
nearest flow disturbances. Sixteen sampling points (8 points per port) were used to

traverse the cross-sectional area of the 24 inch [.D. duct.
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Figure 5. Dryer No. 1 sampling locations.
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Figure 7. Scrubber inlet sampling locations.
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4.3 SAMPLING AND ANALYTICAL PROCEDURES

The sampling and analytical procedures used in this test program conform to the
requirements of the Federal U.S. Environmental Protection Agency (EPA). A brief

description of each method follows:

4 3.1 Location of Measurement Sites

U.S. EPA Method 1, “Sample and Velocity Traverses for Stationary Sources” was
used to select representative measurement sites. The measurement sites are

discussed in the previous section.

4.3.2 Stack Gas Volumetric Flow Rate

U.S. EPA Method 2, "Determination of Stack Gas Velocity and Volumetric Flow
Rate" was used to determine volumetric flow rate. A Type 'S’ pitot tube having an
assigned coefficient of 0.84 and an inclined manometer were used to measure velocity
pressure. A calibrated Type 'K’ thermocouple attached directly to the pitot tube was
used to measure stack gas temperature. The average stack gas velocity was
calculated from the average velocity pressure, average stack gas temperature, stack
gas molecular weight, and absolute static pressure. The volumetric flow rate is the

product of velocity and the stack cross-sectional area.

4.3.3 Emission Rate Correction Factor, Dry Molecular Weight, and Excess Air

U.S. EPA Method 3, "Gas Analysis For Carbon Dioxide, Oxygen, Excess Air, and
Dry Molecular Weight” was used to determine emission rate correction factors, dry
molecular weight, and excess air. Integrated gas samples were collected in Tedlar
bags by traversing the stack cross-sectional area simultanecusly with each particulate

test run. The samples were then analyzed using an Orsat analyzer.

4.3.4 Stack Gas Moisture Content

U.8. EPA Method 4, "Determination of Moisture Content in Stack Gases" was
used to determine stack gas moisture content. This method was conducted
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simultaneously with each pollutant measurement run. The initial and final contents of all
impingers were determined gravimetrically.
Moistures were also determined by wet-bulb/dry-bulb determinations at the dryer

and scrubber sites.

4.3.5 Filterable Particulate Matter

U.S. EPA Method 5, "Determination of Particulate Emissions From Stationary
Sources” was used to determine filterable particulate matter. The sample train
consisted of a heated glass-lined probe, heated glass fiber filter, and a series of
impingers followed by a vacuum pump, dry gas meter, and calibrated orifice. The filter
temperature was maintained at 248 +25°F. Thermocouples were used to monitor
temperatures of the stack gas, sample probe, filter, and impinger exit gas. Figure Sis a

diagram of the sampling train.

4.3.6 Nitrogen Oxides

U.S. EPA Method 7E, “Determination of Nitrogen Oxides Emissions From
Stationary Sources (Instrumental Analyzer Procedure),” was employed for these tests.
The test team used a chemilluminescent NQ, analyzer, manufactured by Thermo
Electron Corporation, for nitrogen oxide emissiqn monitoring. The NO, analyzer was
operated continuously during the one hour sampling test runs. The zero and three
calibration gases for the NO, analyzer were checked prior to the initial test run and at
the end of the one hour sampling period. The instrument was zeroed on ultra zero air
and spanned on EPA Protocol gases.

A four (4) foot probe with a 3-way valve on the exit end was inserted directly into
the stack with a teflon sample line attached to one side of the valve, and the calibration
gas to the other. A condenser for moisture removal was attached to the exit end of the
probe and a nonheated teflon line for the dry gas connected the condenser and the
analyzer. Figure 10 shows a schematic of the sampling train.
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Figure 9. Sampling train schematic for filterable particulate (Method S).
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4.3.7 Volatile Organic Compounds (VOC)

U.S. EPA Method 25A, "Determination of Total Gaseous Organic Concentration,”
was used. The sample system consists of a stainless steel probe, heated Teflon line,
and heated flame ionization analyzer (FIA). The FIA was calibrated with three EPA
Protocol 1 propane standards in air and zero gas. Calibrations and drift checks were
conducted after each sample run. Data were reduced based on responses as

propane. Concentrations were reported on a dry basis using moisture values from the
Method 5 sample system. Figure 11 is a schematic of the sampling system.

4.3.8 Carbon Monoxide

U.S. EPA Method 10, "Determination of Carbon Monoxide Emissions From
Stationary Sources” was used to determine carbon monoxide emissions on Unit 3.
Samples were extracted from the siack and analyzed continuously using a
nondispersive infrared analyzer (NDIR). The NDIR was calibrated using gases certified
by the manufacturer to be within + 2 percent of the specified concentration. The
instrument was zeroed with prepurified grade nitrogen. Span gases of known
concentrations of CO in nitrogen were used as intermediate calibration points. Figure

10 is a schematic of the sampling system.

4.3.9 Formaldehyde

A modified U.S. EPA Method 18 sampling system was used to determine
formaldehyde concentrations. The sample train consisted of a stainiess steel probe,
teflon sample line, treated XAD-2 collection tube (ORBO-22), critical arifice, and sample
pump. Tubes were sealed and placed on ice until delivery to the lab. Tubes were then
desorbed in 1 millliter of toluene, separated by a DB 1301 capillary column prior to
analyses by gas chromatography/flame ionization detector. This method is similar to

NIOSH Method 2541. y
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4.4 EXAMPLE CALCULATIONS AND DATA SHEETS

Appendix F contains the example calculations and computer sheets for the test.
Appendix G contains the field data sheets. Appendix H contains the strip chart data
and CEM calibration sheets. Appendix | contains the laboratory data. Appendix J

contains the equipment calibration sheets.

4.5 CORRESPONDENCE

Appendix K contains the correspondence associated with the test.
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TIMOTHY E. BARROW,

veeowmu  COMMONWEALTH of VIRGINIA st o

VIRGINIA BEACH
EXECUTIVE DIRECTOR

Sam C. BROWN. JR. Department of Air Pollution Control
RGINIA BEACH - ROOM 801, NINTH STREET OFFICE BUILDING
FRANCES C. KIEFFER POST OFFICE BOX 10083
FATRFAX : RICHMOND, VIAGINIA 23240

. (80<) 786-2378

FAX ® {804) 225-3933
TOD # (804) 371-8471

NEW_SOURCE PERFORMANCE STANDARDS PERMIT

STATIONARY SOURCE PERMIT TO INSTALL, MODIFY AND OPERATE

ﬁ.linfébmpliance with the Federal Clean Air Act and the Commonwealth of® . & :&
ginia Regulations for the Control and Abatement of Air Pollution, . - . 5 3
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S = Woodtech, Incorporated
E 2 Route 102

Bluefield, Virginia 24605
Registration No. 11103
County-Plant No. 3160-0116

'_is authorized to install, modify and operate
R a laminated wood veneer
manufacturing facility
located at

Route 102, two miles from
Bluefield, Virginia

" in accordance with Part I - Specific Conditions (emission limitations,
.- monitoring and testing requirements), Part IT - General Conditicns, and Part

LI1 - Document List of this permit.

o TJHFf.” : Apbfoved this twenty-third day of May, 1991. "

Wailace N. Davis
Executive Director

Permit Consists of 16 pages.

Part T - Specific Conditions 1 to 33.

Part II - Genmeral Conditions 1 to 17.
>-Part III - Document List, 25 items.
-Part IV .- Source Testing Report Format.

An Fqual Opportunity Employer
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Woodtech, Incorporated
Registration No. 11103
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PART I - SPECIFIC CONDITIONS - the regulatory reference and authority for each

condition is listed in parenthesis () after each condition.

FRRLITION

Woodtech, Incorporated is located on Route 102, two miles from
Bluefield in Tazewell County, Virginia.

Installation, modification and operation shall be as proposed in
the permit app11cat1ons dated May 7, 1990 and November 28, 1990
including amendments referenced in the Document List wh1ch is

.. Part III of this permit.
(Sect1on 120-02-11 of State Regu1at1ons)

aThe equ1pment to be installed and/or modifled conS1stsf "

-two Hurst Boiler Company Moda1 H- 3500'150*N 3 wood/bar'
‘fired boilers rated at 29 m11110n Btu per hour max1mum

heat input each;

- log debarking equipment;

- Tog cutting and sawing equipment;

- Sixteen Tog steaming rooms;

- two 1og peeling (veneering) 1athes,
- two veneer dryers; |

- veneer jointing and scarfing operations;
consisting of:

three scarf composers
three joint composers
‘H"""'"""—‘——--—
- three adhesive roll coater applicators;

- two cold presses;
- two hot presses;
- trimming and sanding operations; and

- two 6,200 gallon capacity heavy gauge plastic
adhesive storage tanks.
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g}’l. Particulate and PMI0 emissions from each of the two Hurst boilers
shall be controlled by one 12K-21T multicyclone or equivalent
each. The multicyclones shall be provided with adequate access
for inspection.

(Section 120-08-01 F of State Regulations)

5. Particulate and PM10 emissions from the plywood sanding and

trimming operations shall be controlled by a Bruning and Federal
Manufacturing Company dust collector system or equivalent which
exhausts to the interior of the building. The dust coliector

system shall be provided with adequate access for inspection. .. . - .,
(Section 120-08-01 F of State Regulations)} .- - S

et
=

7 Total VOC and Formaldehyde emissions from.the hot pressing!: &
“i% operation ‘exhausts shall be controlled by one Ceilcote packed bed = &
“caustic scrubber or equivalent on each hot press exhaust. The i+ .~
scrubbers and exhaust systems shall be provided with adequate °
access for inspection, and must be equipped with devices for
continuous measurement of pressure drop across the scrubbers, and_
measurement of scrubber lTiquid pH.
(Section 120-08-01 F of State Regulations)

The production of finished plywood product shall not exceed 16
cubic meters (13.12 tons) per hour and 61,440 cubic meters (50,381
tons) per year.

(Section 120-02-11 of State Regulations)

The adhesive roll applicators shall consume no more than 27.33
tons per day of adhesive compound and no more than 1,845 pounds
per hour of, the Southeastern Adhesive Company 290-L Urea
Formaldehyde resin or equivalent total.

(Section 120-02-11 of State Regulations)

. The adhesive roll coater applicators and hot presses shall not
operate more than 16 hours per day and 5,824 hours per. year.
(Section 120-02-11 of State Regulations) .

10. Hourly, daily, monthly, and annual records of wood/bark boiler-
fuel consumption, resin consumption, adhesive compound
consumption, log consumption, and finished plywood output shall be
maintained. A report of the hourly, daily, and monthly
consumptions of the above listed parameters for each calendar
month shall be submitted to the Department (Director, Region I) no
later than the fifteenth of the following calendar month. The
report of annual consumptions for each calendar year. shall be
submitted no Tater than february fifteenth of the fo)lowing
calendar year. After accumulation and reporting of this data for
one full calendar year, the Department (Director, Region 1) shall
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review the vresults and determine if a change to quarterly, semi-
I annual ‘or annual reporting is indicated.
4

(Section 120-02-11 of State Regulations)

11. « ~ Emissions from the operation of each of the two veneer dryers on
an_individual basis shall not exceed the timitations specified

below:

Volatile Organic
Compounds 6.56 1bs/hr 12.6 tons/yr

(Section 120-05-0403 of State Regulations)

% Emissions from the operation of each of the two Hurst boilers,£6ﬁ§~
“ an individual basis, shall not exceed the Jimitations specified j%¥:

Total Suspeﬁded 6 : o e
Particulates 0.20 1bs/10” Btu 5.80 1bs/hr  25.40 tons/yr B

PM1O " 0.20 1bs/10% Btu  5.20 Tbs/hr  22.70 tons/yr .
Sulfur Dioxide 0.60 Tbs/hr  2.63 tons/yr

Nitrogen Dioxide 2.72 Tbs/hr.  11.92 tons/yr:
Carbon Monoxide 16.03 lbs/hr  70.08" tons/yr
“Volatile Organic 5.62 Tbs/hr 24.53 tons/}P'E‘Vﬁ

Compounds

{Section 120-05-0403 and 120-05-0303 of State Regulations)

13. Fugitive dust emissions from the operation of the log debarking,
and log sawing and wood hogging processes are specified below:

Log Debarking
Total Suspended 0.34 1bs/hr 1.49 tons/yr

I Particulates

PMIO 0.34 Tbs/hr  1.49 tons/yr

Log Sawing

Total Suspended 5.98 1bs/hr 26.19 tons/yr
Particulates
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16.

17.

o (Section 120-05-0403 and 120-05-0303 of State Regulations)
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PMIO 5.98 lbs/hr  26.19 tons/yr
Wood Hogging
Total Suspended 0.04 1bs/hr 0.17 tons/yr
Particulates _
PM10 0.002 Tbs/br 0.01 tons/yr

These emissions are derived from the estimated overall emission
contribution and are included for emission inventory purposes.
Compliance shall be determined as stated in Specific Conditions_:iJJ

number 7, 10, and 18. - Rt
(Sections 120-05-0403 and 120-05-0104 of State Regulations):

Emissions from the operation of the large hot press (as exhausted .
from its scrubber) shall not exceed the limitations specified

below:

Volatile Organic 15.50 1bs/hr  30.41 tons/yr
Compounds

Formaldehyde ' 0.05 ibs/hr 0.13 tons/yr -

Methanol 0.25 Tbs/hr  1.10 tons/y

Emissions from the operation of the small hot press (as exhausted
from its respective scrubber) shall not exceed the limitations ~

specified below:

Volatile Organic 3.87 ibs/hr 7.61 tons/yr
Compounds

Formaldehyde 0.01 1lbs/hr 0.03 tons/yr

Methanol 0.06 1bs/hr 0.28 tons/yr

(Section 120-05-0403 and 120-05-0303 of State Regulations)

Visible emissions from each of the two Hurst boiler stacks shall

not exceed 20 percent opacity. _
(Section 120-02-11 of State Regulations)

Visible emissions from each of the veneer dryer stacks and each
hot press scrubber stack shall not exceed 10 percent opacity.
(Section 120-02-11 of State Regulations)
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18. Visible emissions from each of the log debarking and log sawing

operations shall not exceed 10 percent opacity.
(Section 120-02-11 of State Regulations)

19. ° Within the time limits specified in General Condition No. 3 of
this permit, stack emission tests for formaldehyde and volatile
organic compounds from eich Ceilcote hot press exhaust scrubber,
shall be conducted simultaneously with emission tests for

= formaldehyde and volatile organic compounds from each hot press

. exhaust at a point prior to the scrubber. Stack tests for new or .

%7 modified sources shall be conducted and reported and data reduced . [

. as set forth in Sections 120-05-03 and 120-06-03 of State . ;. A% §

< 'Regulations and the test methods and procedures contained in eachi . 3. 2

“applicable section or subpart listed in:Sections 120-05-0502 and ¥

“120-06-0102 At the same time, opacity tests, in accordance with?-?{

40 CFR, Part 60, Appendix A, Method 9, shall also be conducted on )

the scrubber exhausts. The details of the emission tests are to’

be arranged with the Director, Region I. These tests shall be -
repeated every twelve months and shall be subject to review as -

outlined in Specific Condition Number 22.

(Section 120-08-01 H of State Regulations)

Within the time limits specified in General Condition No. 3 of v
this permit, stack emission tests for formaldehyde, carbon Ay
monoxide, total suspended particulate and PM10, oxides of nitrogen v
and volatile organic compounds from one of two Hurst boiler -

exhausts shall be conducted. These tests shall be conducted when

the boilers are consuming the wood/bark fuel at or near, but not

exceeding the maximum rated fuel consumption. A heating value

analysis shall be conducted on the fuel used during the stack

tests.

Stack tests for new or modified sources shall be conducted and
reported and data reduced as set forth in Sections 120-05-03 and
120-06-03 of State Regulations and the test methods and<procedures
contained in each applicable section or subpart listed fn Sections
120-05-0502 and 126-06-0102. At the same time, opacity tests, in
accordance with 40 CFR, Part 60, Appendix A, Method 9, shall also
be conducted on the tested boiler exhaust stack. The details of
the emission tests are to be arranged with the Director, Region I.
These tests shall be repeated after twenty-four months but not
later than twenty-seven months after the initial test.

(Section 120-08-01 H of State Regulations)

After twelve months, but not Tater than fifteen months after

the stack tests prescribed in Specific Condition Number 20 have
been conducted, stack tests as prescribed in Specific Condition 20
shall be conducted on the other Hurst boiler,

(Section 120-08-01 H and 120-02-11 of State Regulations)
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22. Following the third year’s stack test of the scrubbers and the
boilers, the data wili be reviewed and evaluated by the Department
« (Director, Region I) to determine if the stack test schedules
+ should be modified.
- (Section 120-02-11 of State Regulaticns)

23. Within the time limits specified in General Condition No. 3 of
this permit, simultaneous stack emission tests for formaldehyde
and volatile organic compounds from two stacks (to be determined
', by the Director, Region I) of each veneer dryer shall be
- % conducted. Stack tests for new or modified sources shall be .
" conducted and reported and data reduced as set forth in Sections’ 3
+'120-05-03 and 120-06-03 of State Regulations and the test methods:
=% and procedures contained in each applicable section or subpart: %~
% listed in Sections 120-05-0502 and 120-06-0102. At the same time; - %
" opacity tests, in accordance with 40 CFR, Part 60, Appendix A,
Method 9, shall alse be conducted simultaneously on each of the
two tested stacks. The details of the emission tests are to be B
arranged with the Director, Region I. ' -

g I (Section 120-08-01 H of State Regulations)

SRy,

T

After review of the stack test data on the first Hurst Boiler, as
prescribed in Specific Condition Number 20, the Department
(Directar, Region I) will determine if Woodtech, Incorporated
shall be allowed to conduct a test burn of scrap plywood in the
S Hurst Boiler simultaneous with stack emission tests as prescribed
ETRE ) in Specific Condition Number 20. The details of the determination
- shall be arranged with the Director, Region I[.

(Section 120-02-11 of State Regulations)

25. . The caustic scrubber liquid used in the scrubbers shall be
maintained at the pH of 12. The pressure drop across each
scrubber shall be maintained at 2.5 inches of water. Adequate
access for sampling and/or measurement of scrubber liquid pH and
pressure drop shall be provided. -

(Section 120-02-11 of State Regulations)

26. Fugitive dust emissjons from open storage stockpiles, yard area,
ash storage and disposal, and haul roads shall be controlled by
wet suppression or other reasonable methods so as to prevent
particulate matter from becoming airborne. - Trucks hauling waste
material from the plant area via public roads/highways shall be
wetted or covered to prevent spilling or tracking of dirt or

.debris on such public roads/highway. Any dirt or debris spilled
or tracked onto public roads/highways shall be promptly removed
to prevent particulate matter from becoming airborne or creating

a traffic hazard,
(Sections 120-05-0104 and 120-02-11 of State Regulations)




27.

28.

30,

31.

32.

2 (Section 120-05-04 of State Regulations) o

Department personnel upon request.
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The approved fuels for the two Hurst boilers are wood and bark
waste (excluding any adhesive resin contaminated scrap or by-
product). A change in the fuels may require a permit to modify
and operate,

(Section 120-08-01 of State Regulations)

A continuously displaying and recording emission monitor shall be
installed to measure and record the opacity of the exhaust gas
streams emitted from each of the two Hurst boiler exhaust stacks. .
They shall be maintained and calibrated. in accordance with the ... ¢
manufacturer’s specifications and Appendix J of State Regulations. .
A 30 day notification prior to the demonstration of continuous- ...
monitoring system performance and subsequent notification. i ‘i@
requirements, are to be submitted to the Department (Director,
Region 1). Z s TR

Y

The veneer drying operations shall be equipped with continuous _
temperature monitors that display and record temperatures within - .~ .
the veneer dryer(s). They shall be maintained and operated in ,
accordance with the manufacturer’s specifications. Temperature -
during this operation shall not exceed 360<E. The temperature ...
records shall be maintained at the facility for inspection by

(Section 120705-04 of State Regu]ationsj

Specifications and other technical information for the continuous
emission monitors required in Specific Conditions Number 28 and 29
shall be submitted to the Department (Director, Region I) for _..° .-
review prior to instaliation of the monitors.

(Sections 120-05-04 and 120-02-11 of State Regulations)

A report of raw data, and data summarized by hourly averages along
with a report of the availability and downtime of each opacity
monitor for each calendar month shall be submitted to the
Department (Director, Region. 1) no Tater than the fifteenth of the
following calendar month. .

{Section 120-02-11 of State Regulations)

After the initial emission tests on one Hurst boiler, one veneer
dryer, and one hot press scrubber have been conducted, Woodtech
shall model the extrapolated plant-wide emission of formaldehyde
using a model approved by the Department. Plant-wide formaldehyde
emissions modeling shall be repeated after emission tests on both .
boilers, both veneer dryers, and both hot press scrubbers have

been conducted. If any model predicts an exceedence of

limitations specified in Rule 5-3, Woodtech shall immediately
reduce formaldehyde emissions to levels that comply with Rule
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5-3. Woodtech’s emission reduction actions may include but are
not limited to reduced facility operations, cessation of facility
operations, instaliation and operation of additional control
equipment.

(Section 120-02-11 and 120-05-03 of State Regulations)

Woodtech, Incorporated shall instail, operate, and maintain
continuously monitoring and recording resin flow metering devices
or equivalent as approved by the Department (Director, Region I)
on each outflow of each liquid urea formaldehyde storage tank(s)

¢, system around the monitoring points between the tank outflow .. & -d %
points and the delivery system outflow points. “{This includes,.:
but is not limited to by-pass valves,: etc.) The data from the
monitoring devices shall be reported in-gallons per hour -and .
pounds per hour of outflow from each outflow point. Data shall :
be gathered and recorded using real-time references. The data
from the monitoring devices shall be reported monthly to the _
Department (Director, Region 1) for a period of two years.  After _
the second year of cumulative data, the Department will evaluate
the reporting schedule to determine if it should be modified.
Woodtech, Incorporated shall submit to the Department (Director,
'Region I) a detailed design of the systems to be used for flow
monitoring prior to installation of said systems.. If, for any
reason, the metering devices and/or associated equipment fails,
malfunctions, or is off-line Woodtech, Incorporated shall notify
the Department (Director, Region I) by telephone or facsimile
within four business hours of the nature and anticipated duration
of the breakdown/shut down. The storage tanks, outflow points,

and monitoring and recording devices shall be provided with

adequate access for inspection and evaluation by Department staff.
(Section 120-02-11 of State Regulations)

e




Woodtech, Incorporated
Registration No. 11103
May 23, 1991

Page 10

PART II - GENERAL CONDITIONS

;Ta. The anticipated start-up date of the plywood manufactur1ngfﬂ o

'b.  The actual start- -up date of the p]ywood manufactur1ng(

~ Quarterly reports on the progress of installation and/or
- modification shall be submitted to the Department (Director,

Region 1), beginning upon receipt of permit.
(Section 120-02-11 of State Regulations)

The permittee shall furnish written notification to the Department
(Director, Region I} of:

facility postmarked not more than 60 days nor. 1ess than .30
‘days pr1or to such date 3 &u RN . X

facility within 15 days after such date.

c. The anticipated date of stack emission tests of the sources
at the plywood manufacturing facility postmarked at least 30
days prior to such date.

Copies of written notification .referenced in items a, b, and ¢
above to be sent to:

NSPS Coordinator
Air Radiation and Toxics Division (3AMZ1)
U. S. Environmental Protection Agency
Region III
841 Chestnut Street
Philadelphia, PA 19107

(Section 120-05-05 of State Regulations)

Stack testing, as required in Part I of this perm1t, shall be
performed to determine compliance with the emission Timiis
contained herein within 60 days after achieving the maxifium
production rate but in no event later than 180 days after start-
up of the permitted facility. Compliance test results shall be
reported to the Department (Director, Region I) in writing within
45 days after test completion and shall conform to the test report

format enclosed with this permit.
(Sections 120-05-03 and 120-06-03 of State Regu]at1ons)

The perm:tted facility shall be designed and constructed to allow
emissions testing using appropriate methods upon reasonab]e notice

at any time,
(Sections 120-05-03 and 120-06-03 of State Regulations)
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A1l continuous monitoring systems and monitoring devices, as may
be applicable for your source type, shall be installed and
operational prier to conducting performance tests under Sections
120-05-03 and 120-06-03. Performance evaluations of the
continuous monitoring system shall take place during the
performance tests under Sections 120-05-03 and 120-06-03 or within
30 days thereafter. The Department (Director, Region I} shall be
furnished with two copies of the report of the performance
evaluations within 60 days of the evaluation.

(Sections 120-05-04 and 120-06-04 of State Regulations)

The permittee shall retain records of all emission data and

operating parameters required, to inciude process throughputs,
by the terms of this permit. These records shall be maintained :
by the source for the most current three year period. R
(Sections 120-05-05 and 120-06-05 of State Regulations) R

The permittee shall develop, maintain, and have available to all
operators good written operating procedures for all air pollution
control equipment. A maintenance schedule for all such equipment - . -.
shall be established and made available to the Department e
(Divector, Region I) for review. Records of service and main- -
tenance shall be maintained on file by the source for the most .

- current three year period. : e
{Section 120-02-11 of State Regulations)

. 1f, -for any.reason, the permitted facility or related air™ "
pollution control equipment fails or malfunctions and may cause’
excess emissions for more than one hour, the owner shall notify’
the Department (Director, Regicn I) by telephone or telegraph or:
facsimile within 4 business hours. The portion of the facility
which is subject to the provisions of Rule 6-1 (hazardous
pollutants) shall be shut down safely and expeditiously. The
portion of the facility which is subject to the provision of

Rule 4-3 or Rule 5-3 (non-criteria) shall shut down immediately
upon request of the Department. In addition, the owner shall
provide a written statement explaining the problem and the
estimated duration of the breakdown/shut down.

(Section 120-02-34 of State Regulations)

This permit may be modified or revoked in whole or in part for
cause, including, but not limited to, the following:

a. Violation of any terms or conditions of this permit{

b. Obtaining this permit by misrepresentation or failure to
disclose fully all relevant facts;
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c. A change in any condition that requires either a temporary
or permanent reduction or elimination of a permitted
discharge; or

- d. Information that the permitted discharge of any
pollutant poses a threat to human health, welfare,
or the environment.

(Sections 120-02-11 and 120-08-01 of State Regulations)

The permitted facility is to be constructed and operated as

represented in the permit applications referenced in Condition 2

- of Part I. No changes in the permit application specifications ;

B or any existing facilities shall be made which alter the emissions

% _-into the ambient air or alter the impact of the facility on air .

2 quality without the prior written approval of the Board. - %
(Sections 120-02-11 and 120-08-01 of. State Regulations) B

This permit shall become invalid if installation and/or
modification is not commenced within eighteen months from the date -
of this permit or if it is discontinued for a period of eighteen
months.  (Section 120-08-01 of State Regulations) ‘

In the event of any change in control of ownership of the
permitted source, the permittee shall notify the succeeding owner
of the existence of this permit by letter and send a copy of that
letter to the Department (Director, Region I}.

(Section 120-02-11 of State Regulations)

The conditions of this permit are severable, and if any provision
of this permit, or the application of any provision of this permit
to any circumstance, is held invalid, the remainder of this
permit, shall not be affected thereby.

{(Section 120-02-11 of State Regulations)

This permit approval is only applicable to the permit requirements
of the State Air Pollution Control Board and does not aFter permit
requirements by any other local, state, or federal government
agency. The permittee is cautioned that approval of this permit
should not be construed to mean its operation is automatically in
compliance with all aspects of the Requlations.for the Control and-
Abatement of Air Pollution. Initial compliance shall be verified
by stack test if required, visible emission evaluation if
appropriate, and by other means (process rate, operating practice,
etc.) as applicable. Continuing compliance shall be verified by
Department personnel by constant surveillance in accordance with
the State Air Pollution Control Board regulations. Compliance
w}%h all air pollution regulations must be a continuing, full time
effort.

(Section 120-02-11 of State Regqulations)
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15. Annual requirements to fulfill legal obligations to maintain
current stationary source emissions data will necessitate your
prompt response to requests for information to include, as
appropriate: fuel consumption by type, heat value, sulfur and
ash content; process and production data; refuse disposal by
incineration including auxiliary fuels burned; storage, handling
and use of liquid organic compounds; and, changes in stack data,
control equipment, and operating schedules. Such requests for
information from the Department will either be in writing or by
personal contact. The availability of information submitted to
the Department or.the Board will be governed by applicabie
provisions of the Freedom of Information Act, ss 2.1-340 through
2.1-348 of the Code of Virginia, § 10.1-1314 (addressing
information provided to the Board), and § 120-02-30 of the-State

Air Pollution Control Board Regulations. Information provided to
federal officials is subject to appropriate federal law and
regulations governing confidentiality of such information.
(Section 120-02-31 of State Regulations)

Te

16. A copy of this permit shall be maintained on the premises of the
facility to which it applies.
(Section 120-02-11 of State Regulations)

L
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17. The permittee shall allow authorized state and federal represen-
tatives, upon the presentation of credentials: STERP 8

£ &

e

a. to enter upon the permittee’s premises on which_éﬁesde%Tify
is located or in which any records are required to be kept =3
under the terms and conditions of this permit; Lo

b. to have access to and copy at reasonable times any recordsiﬁﬁi ]
required to be kept under the terms and conditions of this
permit or the State Air Pollution Control Board Regulations;

C. to inspect at reasonable times any facility, equipment, or
process subject to the terms and conditions of this permit
or the State Air Pollution Control Board Regulations; and

d. to sample or test at reasonable times. For purposes of this
section, the time for inspection shall be deemed reasonable
during regular business hours or whenever the facility is in
operation. Nothing contained herein shall make an ’
inspection time unreasonable during an emergency.

(Section 120-02-11 of State Regulations)
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PART II1 - DOCUMENT LIST

1.

. & Federal NSPS Regulation Part 60 Subparf Dc, Standards of
- Performance for New Stationary Source; Small Industrial-
3 Commercial-Institutional Steam Generating units.

* Woodtech, Incorporated permit application, dated November 28, 1990
+ and signed by Kenneth W. Powell, Secretary.

Department of Air Pollution Contrel, Region I engineering

analysis, dated February 28, 1991.

Department of Air Pollution Control notification Tetter to the
Tazewell County Administrator, dated December 3, 1990.

-
r

.‘ i Letter and addendum information from Hazel and Thomas, dated

10.

11.
12
13.

14.

December 13, 1990 and signed by Clayton L. Walton.

Letter and addendum information from Hazel and Thomas, dated
December 28, 1990 and signed by Clayton L. Walton. -

Letter and addendum information from Hazel and Thomas, dated
January 17, 1991 and signed by.Clayton L. Walton.

Facsimile transmission from Hazel and Thomas, dated
February 4, 1991 and signed by Clayton L. Walton.

Department of Air Pollution Control memorandum to Woodtech’s
file, dated February 11, 1991 regarding information received from
Ron Hawks of Environmental Quality Management, Inc.

Letter and addendum information from Environmental Quality
Management, Incorporated, dated February 20, 1991 and signed by

Ronald L. Hawks.

Woodtech, Inc. permit application, dated May 7, 1990 and“signed

. by Kenneth W. Powell, Secretary.

Department of Air Pollution Control, Region I engineering
analysis, dated August 31, 1990.

Department of Air Pollution Control notification letter to the
Tazewell County Administrator, dated June 13, 1990.

Letter and addendum information from Hazel, Thomas, Fiske, Weiner,
geckhorn and Hanes, dated May 18, 1990, signed by Clayton L.
alton.

!




o

15.

16.
17.
18.
19.

20.

21.

22.
23.

24,

25.
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Lettef and addendum information from Hazel, Thomas, Fiske,
Beckhorn and Hanes, dated June 5, 1990, signed by Clayton L.

Walton.

Letter and addendum information from Hazel and Thomas, dated July
2, 1990, signed by Clayton L. Walton.

Letter and amended permit application from Hazel and Thomas, dated
July 3, 1990, signed by Clayton L. Walton.

tetter and addendum information from Hazel and Thomas, dated July
9, 1990, signed by Clayton L. Walton,

Letters and addendum information from Hazel and Thomas, dated July
24, 26, and 27, 1990, signed by Clayton L. Walton.

Facsimile transmission from Hazel,; Thomas, Fiske, Beckhorn and
Hanes of EPA Document Estimating Chemical Releases from Presswood
and Laminated Wood Products Manufacturing received August 1, 1990. .

Facsimile transmission from Hazel, Thomas, Fiske, Beckhorn and
Hanes of NCASI Technical Bulietin 504, dated September 1986,

'received August 1, 1990.

Letter from Hazel and Thomas, dated August 3, 1990, signed by
Ctayton L. Walton.

Letters from Hazel and Thomas, dated August 6, 1990, signed by
Clayton L. Walton.

Letter from Hazel and Thomas and excerpts from U. S. Department
of Agriculture Publication Theories of the Combustion of Wood
and its Control, dated August 15, 1990, signed by William J.
Dinkins for Clayton L. Walton.

Letter from Hazel and Thomas with the entire U. S. Department of
Agriculture Publication Theories of the Combustion of Wood and
its Control, dated August 16, 1990, signed by Clayton L. Walton.




APPENDIX B
OPACITY OBSERVATIONS
BOILER NO. 1
BOILER NO. 2

DIRER STACK 1
D|RIER STACK 2

B-1
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GAS VELOCITY AND VOLUMETRIC FLOW RATE
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GAS VELOCITY AND VOLUMETRIC FLOW RATE

Plant and City [Ja0p Techs Date

Sampling Location Deyce. Ne: & Clock Time //-7-5/
Run No. o Operator

Barometric Pressure, in.Hg Static Pressure, _1n.H20

Moisture, ¥ Molecular wt., Dry Pitot Tube, Cp

Stack Dimension, in. Diameter or Side 1 Side 2
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MOISTURE IN STACK GAS BY WET-BULB/DRY-BULB MEASUREMENT

Plant V\J el TE"(-—(".

Stack

- Location Dﬂiﬁ‘;‘,_ }JL- l

Run Date “’7’511 615):0

Operators

Barometric Pressure, in. Hg

Static Pressure, in.

Wet—-Bulb Temperature, e

Dry-Bulb Temperature, ©

Temp Difference, Td-Tw

Saturation Vapor Pressure of HZO at Tw

(from table)

vapor Pressure of H20

pva = ( /.513)

( 253y 40 )

HZO

Absolute Pressure of Stack

1]

1l

o -

poar = __ AP, 50 in Hg
pg =__ .ol in H20
Pbac + Pg Ps = _: 74 37 in Hg
13.6
™ = T2 °F_
a = 1A °F
ar =__ %
Pvw = /.53 in Ha

Pva = (Pvw)

(Ps - Pvu) (AT)
2800 - (1.3)(Tw)

- LT /. /1% in Ha

T 2800 - (1.33( 722

Proportion of water vapor by volume =

Bws = ( Pva )
{ Ps )
Temp.

Deg. F. o 1

0 0376 0398

10 0631 0660

20 1025 .1080

30 1647 1716

40 2478 2576

50 .3626 3764

60 5213 5407

70 7392 7648
30 1.032 1.066
90 1.422 1.467
100 1.932 1.992
110 2.596 2.672
120 3.446 3.543
110 4.525 4.617
110 5.881 6.034
150 T.569 7.733
160 9652 9 885
170 12.20 12.48
180 15.22 15.63
190 19.01 19.42
200 23.47 23.96
210 28.75 29,33
2120 35.00 35.68
230 42.31 43.11
210 30.84 51.76

~—
Py
™~

S

AZ50

BWws

/’/'/5- : 46927?

VAPOR PRESSURES OF WATER

In Inches of Mercury

0417
.0696
1127
1803
2677

3906

5601

1912
1.102
1.513

2.052
2,749
3.642
4772
6.190

T7.952
10.12
12.77
15.98
19.84

24.46
29.92
36.37
43.92
52.70

3
0441
0728
.1186
.1878
2782

4052

.5802

8183
1.138
1.561

2.114
2.829
3744
4900
6.350

8.150
10.36
13.07
1634
20.27

24.97
30.52
37.07
44.74
53.65

PACIFIC EMVIRONMENTAL SERVICES. INC.

4 5 6 7 B 9
.0463 0489 0517 0541 0571 05698
0768 0810 JLB46 0892 .0932 .0982
1248 1302 1370 .1429 .1502 1567
1955 2035 2118 2203 2292 2383
2891 3004 3120 3240 3364 23493

.4203 4358 A520 4636 4858 5035

.600% .6222 6442 .6669 .6903 Jq144

.8462 8750 9046 9352 0666 9989
1.175 1.213 1.233 1.293 1.335 1.378
1.610 1.660 1.712 1,765 1.819 1.875

2.178 2,243 2.310 2.379 2449 2.521
2.911 2.995 3.081 3.169 3.259 3.351
3.848 3.954 4.063 +.1%4 4.289 4,406
5.031 5,163 5.302 5.442 5.08% 5.732
6.513 6.680 6.850 7.024 7.202 7.384

8.351 B.557 B.767 8.981 9.200 9.424
10.61 10.86 11.12 11.38 11.65 11.22
13.37 13.67 13.98 14.30 14.62 14.96
16.7U 17.07 17.44 17.82 18.21 18.61
20.70 21.14 21.59 22.05 22.52 22.99

25.48 26.00 26.53 27.07 27.62 2818
3113 31.75 32.38 33.02 33.67 3433
37.78 38.50 39.24 39.99 40.75 41.32
45.57 16.41 47.27 18.14 49.03 49.93
54.62 55.60 56.60 537.61 58.63 539.67
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MOISTURE IN STACK GAS BY WET-BULB/DRY-BULB MEASUREMENT
Plant (,\)0 G.DT!':J'\ - Location Dﬂﬁ/(‘,‘l ,\)U- Q\
/ -
Scack Run pace_ J{~7-9)
Operators
Barometric Pressure, in. Hg = Pbar = L2 in Hg
( -
Static Pressure; in. H20 = Pg = Z’ 7,, 0/ in H20
Absolute Pressure of Stack = Pbar + Pg Ps = ZX ;9 in Hg
13.6
. 2] o
Wet-Bulb Temperature, © = Tw = 7 F
a o
Dry-Bulb Temperature, ° = ™™ = /17 F_
- O
Temp Difference, Td-TIw = AT ’% 0 F_
0&3? .
Saturation Vapor Pressure of H20 at Tw Pvw = s 1 in Ha
(from table)
~ - (fs — Pvw) (AT)
Vapor Pressure of H,0 ) f—a pva = (PYW) —Sa55 —(1.3)(Tw)
g2 ! .
pva = (.5 ?)_ (z --ﬁ( 40 ) = . S GHD in Ha
2800 ~ (1.3} 74 )
Proportion of water vapor by volume = Bws
vz A2
Bws = ( Pva ) = ( 37940 = . L
t bs ) 2730
VAPOR PRESSURES OF WATER
In Inches of Mercury
Temp.
Deg. F. 0 1 2 K] 4 5 3 7 8 9
g .0376 .0398 0417 0441 L0463 .048% 0517 0541 0571 0598
10 L0631 0660 0696 0728 0768 0810 L0846 .0892 0932 0982
20 .1025 .1080 1127 .1186 .1248 .1302 1370 .1429 1502 L1567
30 1647 1716 1803 1878 1955 .2035 2118 .2203 .2292 2383
10 2478 2576 2677 2782 2891 3004 .3120 3240 3364 3493
50 .3626 3764 .3906 4052 4203 4359 4520 4636 A858 5035
60 52138 5407 5601 5802 6009 6222 6442 6669 .6903 7144
70 1392 7648 7912 .B183 8462 8750 9046 9352 8666 “0389
30 1.032 1.066 1.102 1.138 1.175 1.213 1.253 1.293 1.335 1.378
290 1.422 1.467 1.513 1.561 1.610 1.660 1.712 1,765 1.819 1.875
100 1.932 1.992 2.052 2.114 2.178 2.243 2310 2.379 2,149 2.521
110 2.596 2.672 2.749 2.829 2.011 2.995 3.081 3.168 3.259 3.351
120 3.446 3.543 3.6-12 3544 3.848 3.954 4.063 1174 4.289 4.406
130 1.525 4.611 4772 4.900 5.031 5.165 5.302 5.442 5.585 5.732
140 5.881 6.034 6.190 6.330 6.513 6.680 6.850 7.024 7.202 7.384
150 7.569 7.75% 7.952 8.150 8.351 8.557 8.767 8.981 9.200 9.424
160 9.652 9.885 16.12 10.36 10.61 10.86 11.12 1138 11.65 11.92
170 12.20 12.48 12.77 13.07 13.37 13.67 13.98 14.30 14.62 14.96
130 15.29 15.63 15.98 16.34 16.70 17.07 17.44 17.82 18.21 18.61
190 19.01 19.42 19.84 20.27 20.70 21.14 21.59 2205 22.52 22.99
200 2347 2396 24.46 2197 25.48 25.00 26.53 27.07 27.62 28.18
210 28.75 29.33 29.92 30.52 31.13 31.75 32.28 33.02 33.67 34.23
220 35.00 35.68 36.37 37.07 3778 38.50 39.24 39.99 40.795 41.32
230 42.31 43.11 43.92 1474 15.57 16.41 17.27 48.14 49.03 49.93
240 50.34 51.76 52.70 53.65 54.62 35.60 56.60 51,61 58.63 59.67

PACIFIC ENVIRC:
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MOISTURE IN STACK GAS BY WET-BULB/DRY-BULB MEASUREMENT
Planc UC'DUT - Location \S.CF‘“/?M 6}}*,@[7%’
Stack Run Date //’f' 9/
Operators
Barometric Pressure, in. Hg = Pbar = ﬂf‘{O in Hg
Static Pressure. int H20 = Pg = +3p(6 in H20
Absolute Pressure of Stack = Pbar + Pg Ps = :f: E L in Hg

13.6

Wet-Bulb Temperature, °F = ™ = [[) °F
Dry-Bulb Temperature, °p = ) Tda = /Zf OE‘_
Temp Difference, Td-Tw = AT = /f OF_

Saturation Vapor Pressure of H,0 at Tw  Pvw = a 5,;‘1/,? in Hg
(from table)

{Ps - Pvw) {(AT)

Vapor Pressure of H,O ‘ ’;J; Pva = (Pvw) TE00 = (1.3) (Tw)

pea = (o8 ) G . .3357 in Ha
2800 - (1.3)¢( 40 )

Proportion of water vapor by volume = Bws

Bws = Pva ) = { ,53‘57 ) = 67 C’/O—)‘

T F 1 T

VAPOR PRESSURES OF WATER

In Inches of Mercury

Temp.
Deg. F. 0 1 2 3 4 5 6 7 8 9
(] 0376 .0398 0417 0441 L0463 .048% 0517 0541 0571 0558
10 0631 0660 0696 0728 0768 .0810 0846 0892 0932 L0982
20 1025 .1080 A127 1186 .1248 .1302 1370 1429 .1502 U567
30 1647 1716 1803 .1878 .1955 2035 2118 2203 2292 2383
40 2478 2576 2677 2782 .2891 3004 3120 23240 3364 .3493
50 .3626 3764 3906 .4052 4203 43509 4520 1686 i858 5035
60 5213 .5407 5601 5802 .6009 6202 6442 .6669 .6903 44
70 7392 7648 7912 8183 .B462 R750 9048 9352 0666 9989
¥o 1.032 1.066 1.102 1.138 1.175 1.213 1.253 1.293 1.235 1.278
90 1.422 1.467 1.513 1.561 1.610 1.660 1.712 1,765 1.819 1.875
106 1.832 i.g92 2.052 2111 2.178 3243 2310 2.379 2.149 2.521
110 2.596 2.672 2.749 2.829 2.911 2.995 3.n81 3.169 3.259 3.351
120 3.446 3.543 3.612 3.744 3.848 3.954 4.063 11744 4.28% 4.406
130 4.525 4.647 4972 4,900 5.031 5.163 5,302 2442 5.585 5.732
140 5.881 6.034 6.190 6.350 6.513 6.680 6.850 T.024 7.202 7.384
150 7.569 7.759 7.952 8.150 8.351 8.557 8.967 8.981 9.200 9,424
160 9,652 9.885 10.12 10.36 10.61 10.86 11.12 11.38 11.65 11.92
170 12.20 12.48 12,77 13.07 13.37 13.67 13.98 14.30 14.62 14.96
130 15.29 15.63 15.98 16.34 16.7V 17.07 17.44 17.82 18.21 18.61

130 19.01 19.42 19.84 20.27 20.70 21.14 21.59 22.05 22.52 22.99

300 23.47 23.96 2.4.46 24.87 25.48 26.00 26.33 27.07 27.62 28.18
210 28.75 29.33 2992 30.52 31.13 3195 32.38 33.02 33.67 34.33
Kt} 35.00 35.68 36.37 37.07 KV 38.50 39.24 39.99 40.75 41.52
it 42,31 43.11 43.92 44.74 45.57 46.4 17.25 18.14 49.03 19.63
REL) 50.84 51.76 52.70 53.632 54.62 55.60 756.60 5317.61 58.63 539.67

PACIFIC ENVIRQOM " ENTAL SEEVICES INC. ——
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MOISTURE IN STACK GAS BY WET--BULB/DRY-BULB MEASUREMENT
(Jooo TErh o Sepbtin Ourler
Plant pol TEL . Location A s ]
Stack Run Date
Operators
Barometric Pressure, in. Hg = Pbar = j—g‘/ 4 in Ha
Static Pressure, in. H,0 = Pg = TS in H20
Absolute Pressure of Stack = Pbar + Pg Ps = 23 ! "/4 in Ha
13.6
o]
Wet-Bulb Temperature, ° = ™ = é’d EF_
o
Dry-Bulb Temperature, © = w =_ b/ F_
/ o
Temp Difference, Td-Tw = A T = F_
Saturation Vapor Pressure of H,O at T™w Pvw = » SHY in Ha
{from table)
_ _ {Ps ~ Pvw) (AT)
Vapor Pressuce of H,0 V- Pva = (Pvw) 3800 = (L.30(Dv) _
pva = ( SAO) _ (ﬁ-"'{"ﬁ)é{ ! = 2 5/Y in 43
2800 - (1.3)( 47 )
Propoction of water vapor by volume = Bws
Bws = | Pva ) = { 45’//; } = 0: d/‘(
B ) Cagdy)
VAPOR PRESSURES OF WATER
In Inches of Mercury
Temp.
Deg. F. 0 1 2 3 4 5 6 7 8 9
0 0376 0398 0417 .0441 0463 0489 0517 0541 0571 0598
10 0631 0660 0696 0728 0768 .0810 .08486 .0892 0932 .0982
20 .1025 .1080 1127 1186 1248 .1302 1370 .1129 1502 1567
30 1647 1716 .1803 .IBTB .1855 2035 2118 2203 2292 .2383 -
10 2478 2576 2677 2782 2891 3004 3120 3240 3364 3493
50 .3626 3764 3906 4052 4203 4358 4520 1686 4858 2035
60 .5213 5407 .5601 .5802 6009 5222 .6442 .6669 .6903 144
70 71392 7648 1912 .B183 8462 8750 8046 9352 9666 5989
80 1.032 1.066 1.102 1.128 1.173 1.213 1.253 1.293 1.335 1.378
30 1422 1.467 1.513 1.561 1.610 1.660 1.712 1,765 1.819 1.875
100 1.832 1.992 2.052 2.114 2.178 2.243 2310 2.379 2.449 2.521
110 2596 2.672 2.749 2.829 2.911 2.995 3.081 3.169 3.259 3.351
120 3.446 3.543 3.642 3744 3.848 3.954 4.063 4.174 4.289 1.406
130 1.525 4.647 4772 4,900 5.031 5.165 5.302 5442 5.585 5.732
140 5.881 6.034 6.190 6.350 6.513 6.680 6.850 7.024 7.202 7.384
150 7.56% 7.759 7.952 8.150 8.351 B.557 8.767 8.981 9.200 9.421
160 9.652 9.885 10.12 10.36 10.61 10.86 11.12 11.38 11.65 11.92
170 12.20 12.48 12.77 13.07 13.37 13.67 13.98 14.30 14.62 14.96
180 15.29 15.63 15.98 16.34 16.70 17.07 17.44 17.82 18.21 18.61
190 19.01 19.42 19.84 20.27 20.70 21.14 21.59 22.05 22,52 22.99
2060 23.47 23.96 24.46 24.97 25.48 26.00 26.53 27.07 27.62 28.18
210 28.75 29.33 29.92 30.52 31.13 3175 3238 33.02 33.67 3433
220 35.00 35.68 36.37 37.07 3178 38.50 39.24 39.99 40.75 41.52
230 42.31 43.11 43.92 44.74 13.537 16.41 47.27 18.14 49.03 19.23
240 30.34 531.76 S2.70 53.65 54.62 55.60 56.60 37.61 58.63 59.67

PACIFIC SMVIRCHMENTAL SERVICES, INC.
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] pacikic ENVIRONMENTAL SERVICES, INC.
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l PRELIMIMARY VELOCITY TRAVERSE : - .

H

=3 - MTIW(ZECA Job No.Z5{3 ¢of
|EDate: T T - 7-9( ;

1S Location: | F)rye, AL

Stack I.D.: Fl ya ..

1 Barometric Pressure, in. Hg: B I7]

n'@stack Gauge Pressure, in. H,p0:. .
"*Operatarw ' (_efée/, Mpry 271

ﬁ;‘»“".Pitot “Tube .I.D. Number: R
5 ﬁ‘em“Etature Peadout I,D,: AG /0

. ;'a:ri,m Tube Leak Check: - (JK '

TE2 rime lSi0u

i

Sampling _p»-
Loca t.io_n“_. ’

: Velocity Stack | Cyclenic Traverse Velocit‘.{ Cyclonic :
' Head (Apg) Temp.. |Flow Check Point [Head (4pg)| Temp. Flow. Check e
in. H50 |{T¢),°F|° from iull Number | ‘dn. M50 J{Tg),°F}° from Hull| i
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TRAVERSE

PRELIMINARY VELOCITY
"'-‘. S Plﬁni:i VMZ(?OA ':JOb No. “].Ul/
Date: IEVAS 74 E
- Location: D g B2
" | :Stack I.D.: iZriZi _ '
Barometric Presaure, in. Hg:. 285, ZQ Sampling _p-|
i (.. Stack Gauge Press e, in. Hy0: . I .Location o
: 'Operators: e, ,/bfﬂ,g_ : ‘, e
Pitot Tube.I,D. Number° 14 -

_4ﬂ,141~/6/
07(7

"‘em,eratuxe Peadout I.D,:
Pi.tot Tube Leak Check:

Veloci ty S t.a.ck_ Cyclonic Traverse| Velocity
Head {4pg)} Temp., |Flow Check " Point Head' {apg)
in. H,0 [(T<)},°F]° from Htull Number | in. 150

()25
- Ob

o5
i/
.
i
/¢
A
ik
iLira
/14
/5

—g -

JISF

5.
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SAMPLE LOG
|
i SAMPLE SAMPLE RUN
| DATE | ID NUMBER LOCATION NUGMBER SAMPLE DESCRIPTION
i i .
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ov j330
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PRELIMIMARY VELOCITY TRAVERSE

Job No.#G2J.cef

3;;6£”Tube.1.0. Nunber:

Seomuditicr i;iﬂtﬂi

2. €75

Barometric Pressure, in. Hg:.
tack Gauge Pre
=:Operators:

) ki

L0

Temgerature Peadout I.D.: _ /€<

unber :':3

‘pitot Tube Leak Check:

Time__

‘

7

Sampling _p-
Location

e . .

Traverse
. Point

Velociéy
Head (4pg)
in. H50

Stack
Temp. .
(Te ), °F

Cyclonic
Flow Check
° from lull

Travers:2
Point

Veloci ty

Head (4pg)

Flow Check.

Numbc:_

° from Hull|:

Number

75

‘in. 150

75

.

e S VRN

N

2,

x

T
5




.. Stack I D-

Ba:ometric Prussure, in. Hg:. l g %
S_tack ‘Gauge Pressure, in. HZO. 1—.50

Ve BT

PRELIMINARY VELOCIT: 'mnw-;;i'ss'

Job No.ﬁﬂ(ﬂf

' 'Loc'a't'ion'

Scrnd he— UM%,?‘-

X

Sampling -
Location

| Operators: Sy
' | PLitot Tube I.D, HumBer: -5 - -
’ '-_': "'Em,erature Peadout I.D.: ﬁ/f—ﬁ - . =
5 Pltot Tube Leak Check: CK Schesatic of Travc;rse Poi.}t;yoz_zd"-.gf,;
'P.un Nurber J.49 - L e Tyl
Joer L _mae LI 205 200 " gogen = cri=
{Traverse| Velocity | Stack | Cyclonic Traversa| Velocity | Staék | Cycloalc .
Point |[#ead (4pg)| Temp. iFlow Check Polnt |Head (Aapg)| Temp. |Flow Check
“Number | in. 50 {Te),°F!® from Hull NMumber | in. H20 |(Tg),°F|° from Hull

92

¢l

1

¢l

£Z

64

¢l

"'é'l'ﬁ

62

6/

Z
3
/
£
7

/0

e




PRELIMINARY VELOCITY TRAVERSE T

dep,;/’\-

Job No.£5 3¢

3 }p@'{gtibn:
Z¢Stack. I.D.:

&x|=Barometric Tressure, in. Hg:

'.;?§§é¢k'6auge Pr

ke

B X

1<\Operators:

mperature  Peadout I.D.:

ezg;iiéét;. Bz??#E%ELgﬁsﬁ_
-5

Tube 1.D, Number:

Sampling _p-
Location

Velociéy
llead (4pg)

Cyclonic
Flow Check

Velocity

in. H,0

° from Hull

Stack | Cyclonic ;. ;-
Head {apg)| Temp. Flow Check -}
° from Hullj

C

e

Vel
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SAMPLE RECOVERY DATA

/e e 1

1/ ¢ fa 1

I Late:

Sampling Location: G0 LT PN
l Sample Type: e [ men
M Run Number: !/ —/
! Sample Box Number: S -l )
IClean-up Man: - 77 P Doy e
Sob Number: (/s 33 o
Cooments:
. FTRONT BALT
l 137 %
Pilter Number: 2 oo =2l
'Description of Filter:
HQISTUORE
.‘-’.:.pingers
final Volunme: LT> 0 ml LU, Y ol Yo, 3 al
- , Iaitial Voluge: <Y, ] ol LGl al G4 2.0 ol
ll Yet Volume: 120, 3% ml [q. 7 al 2.1 al
l Total Ho0O:
Silica Gel
Tinal Volunme: . 265, 9 g S
Initial Volume (- G% (- g g
l Net Volume 7.5 g c
Total Moisture: /54, 4
\Cescription cf Impinger Catch: /{(/u -
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ISOKINETIC CALCULATION

PLANT A STECit
RUN # =1 DATE wlel<
LOCATION Bl | INITIALS _— 7 ﬁ
Moisture
Dry gas meter gamma Y = “5% 6
Volume liquid collected in )
impingers and silica gel V= (599 ml
Net volume of gas through dry gas o 3
meter at meter conditions = SHes cu. ft.
Barometric pressure - absolute BP = 2e 4 in. Hg.
Average absolute meter temperature S
(*F + 460) T - 5 >4 R
Net volume of gas through dry gas ' o (T
meter corrected for gamma VxY=Vm-s= 37,06 cu. ft.
. o L £7
Percent moisture = B
100
Bys = 374.95 (Vm) BP + _ .H
1+ 13.6
(To) (V)
100
374.95 (Zai)) 2wy + %)
1 + ~13.6
(s24 ) (39.49) - (GG

WS




ISOKINETIC CALCULATION--Continued
RUN # Page 2

MOLECULAR WEIGHT

Percent 0, by volume dry basis 0, = 7.5
Percent CO by volume dry basis co =

P
Percent CO, by volume dry basis C0,= 12>

N, = 100-(0, + €O, + CO)
N, = 100 - { + + )

Percent N, by volume dry basis N, = 7.7
Dry molecular weight = MD

MD = 0.44 (CO,) + 0.32 (0,} + 0.28 (N, + CO)

MD = 0.44 ﬂ _) +0.32 Q) +0.28( + )

{
v o 7 MD = I L

Stack gas molecular weight = MS

MS = (MD ) [1 - (B, x 107%)] + 18 (B, x 107

LH

(GEme ) [ - (aufy ) + 18 (k) ) Js 23

MS

Velocity

Static pressure of stack p = in. H0

Pitot tube coefficient, type S CP =

Average absolute stack temperature
(*F + 460) T, = ‘R

Average of the square root of .p ap = in. H,0"

Absolute pressure of stack (BP + p/13.6) P, = in Hg.

Stack velocity = V_

v

s

(85.48) (CP) (1) [Vap]
(P,) (MS)

[t}

-
1}

5

(85.48) ( .&¥ | [ (7t) TS }
YT 35,93 o
/€ as ) 357 )= 35 37 s




ISOKINETIC CALCULATION--Continued
RUN # Page 3

ISOKINETIC PERCENT

Average pressure drop across orifices «H = in. HO
Total sampling time ' 6 = min.
Diameter of nozzle (use micrometer value) d = 307 in.
Area of nozzle = A
A = 54.54 x 10°* (d®) = 54.54 x 107 { )2 = sq. ft.
I = percent isokinetic

Vm
I=(1.667) ( T, ) 0.002667 (V,) '(_T__)(BP+ LISLS_)_)

( 6 v. ) | P, ) A )
I = (1.667) ( "7\ ) [0.002667 (18%4 ) +(M_)(f}&.q(+ I_L.gi_l)

< 13.6
{ 12 ) ( 55.3%) ( 2540 ) (5.qu5 A
I = [C;l‘:{ %
17§
Y112
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PACIFIC ENVIRONMENTAL SERVICES, INC.

SAMPLE RECOVERY DATA

Plant: MDD TE M

Date: H!S_I"?I/ L T
i , A )
W Sampling Location: l 150l Lz I
‘g Sample Type: thl\'f"‘*/-..__gfq/} 5
lRun Number: /=2

Sample Box Number: A,’—- e

I Clean-up Man:

Job Nunmber: HS 33 d0f

Csoments:

FRONT EALT

1 736
filter Number: 3095

IDescripticn of Filter:

MOISTURE
i Iznpingers
® rinal Volune: 7/, al R, a1 {725 a1
g Imitial Volume: _ 9. < 3 m Se3fF a /72 2 ml
I Vet Volume: JHS. ml 14,5 al ). 2 al
Total H,O:
1
Silica Gel
l Tinal Volume: WG g c g
Tnitial Volume 71Z.7 Zek— g g g
I Net Volure 2. k’l g g g
‘ 'i:otal Moigture: (it

[y

Description of Izmpinger Catch:

I




ISOKINETIC CALCULATION

PLANT {LedoieTit

RUN # I DATE felal

—
LOCATION (/éﬁtrw.éﬁi { INITIALS "74@z

___

Dry gas meter gamma Y = aal

Moisture

Volume Tiquid collected in : ,
impingers and silica gel V. = [GY, & ml

Net voiume of gas through dry gas
meter at meter conditions v

]
=
<
W

cu. ft.

w

©
I
hM
x
182
<

Barometric pressure - absolute in. Hg.

Average absolute meter temperature ~
(*F + 460) T - s HI ‘R

Net volume of gas through dry gas e
meter corrected for gamma VxY=Vm-s= 40 k41 cu. ft.

- - AH= (/(_‘

Percent moisture = Bus

160
B, = 374.95 (Vm) BP + «H
1 + 13.6

(T,) (V)

100
374.95 (46.5vG) 2430 +_ 90
1 + 13.6
(S ) (ew o) 17.¢y

WS




B S Tl I N B B B BN Bn B B B B W A BN B .

ISOKINETIC CALCULATION--Continued

RUN #

MOLECULAR_WEIGHT

Percent 0, by volume dry basis
Percent CO by volume dry basis
Percent CO, by volume dry basis

N, = 100-(0, + CO, + CO)

L

N, = 100 - { + + )
Percent N, by volume dry basis
Dry molecular weight = MD

MD

0.44 (CO,) + 0.32 (0,) + 0.28 (N, + CO)

MD =0.44 ( } +0.32 (7%) +0.28( + )

WA 149,77

Stack gas molecular weight = MS

MS

MS = (3Bi=z) [1 - (b17e )] + 18 (17701

Velocity
Static pressure of stack
Pitot tube coefficient, type S

Average absolute stack temperature
(°F + 460)

Average of the square root of .p
Absolute pressure of stack (BP + p/13.6)

Stack velocity = V,

(85.48) (CP) (1)

V
: (P,)(MS)

)

[Vep]

Page 2

“749.7

MD 2 3z

(MD ) {1 - (B x 10°2)] + 18 (B, x 107%)

- 253

-‘.1‘2‘

L&Y

in. HZO

1y R
s Y2l qn.
25.2°

{(794)

<
i

(~Z1-)

(85.48) ( %
( 2529 N

25. 3%+

’] >0

: R FPS




ISOKINETIC CALCULATION--Continued

RUN # Page 3
ISOKINETIC PERCENT

Average pressure drop across orifices sH = g.q¢ in. H,0
Total sampling time 8 = 12 min.
Diameter of nozzle (use micrometer value) d = , 204 in.

Area of nozzle = A

95, GHUSX .!O‘Lf sq. ft.

A = 54.54 x 10 (d®) = 54.54 x 10 { )2 =
[ = percent isokinetic
I =(1.667) ( T, )} 0.002667 (V) (_:_m__)(BP + 1‘3&6 ))
(e e v, ) C P ) (A )
I = (1.667) {749 ) [0.002667 (poq.0) o+ (“Ug‘iq )(J&.%m %3:_2@__1)
( 72 ) (s ) Casoa)  (sews ) g™
I-= e, )= %

C(;L )(, 2. {7_9( 5. L{‘;—L_!-) (I_ = ’:} { Py ')—) “ - Qe

o 2 29\ .
(’:7,(&7)(67{‘0(1’ f-z,ijt)k “:",’;’) : J74C
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SAMPLE RECOVERY DATA

I Plant: WEODTEL i+ -

Date: itf el i

Sampling Location: 2Ly ¢,

Sample Type: PRAET =P 5~
lRun Number: /-3

Sample Box Number: Si3- !

lean-up Man: ) 7} Z.Zow(/q,vu—yf"'

Joh Number: S22 e/

l coments:

TRONT EALF

Filter Number: S 7TYS

IDescription of Filter:

I!‘EOISTURE
Izpingers
l final Volume: 50 nl C30. ¥ al 4653 al
_ Toitial Volume: SC3 Y = GO O 2l o al
I Ne+ Volume: /("-f_ > ml 261 }'d al Q,(} al
Total H,0:
]
Silica Gel
. vinal Volume: 1.7 g g
Initial Voluze 7059 g g
l Net Volume 53’ g g

Total Moisture: D]
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PLANT Weop e o

ISOKINETIC CALCULATION

RUN # -2

LOCATION theis LT

A

INITIALS

DATE v lelar

Moisture
Dry gas meter gamma

Volume liguid collected in
impingers and silica gel

Net volume of gas through dry gas

meter at meter conditions

Barometric pressure - absolute

Average absolute meter temperature

(°F + 460)

Net volume of gas through dry gas

meter corrected for gamma

Percent moisture = B“s

100

B, = 374.95 (Vm) BP + _ .H

WS
1 +

13.6

(To) (V)

100

374.95 (4e.icc) g
1+

+ !

—

13.6

524 ) (we7)

T /42,7

V = L & ¢3

vl
o
1]

L 30

- 52y

cu.

in.

m

VxVY=Vms=

WH = 1. (>

cu.

ml

ft.
Hg.

°R

ft.

(4,75

B = 7




ISOKINETIC CALCULATION--Continued

RUN #

MOLECULAR WEIGHT

Percent 0, by volume dry basis
Percent CO by volume dry basis
Percent CO, by volume dry basis
N, = 100-{0, + €O, + CO)

N, = 100 - + + )
Percent N, by volume dry basis

Dry molecular weight = MD

MD = 0.44 (CO,) + 0.32 (0,) + 0.28 (N, + CO)

MD = 0.44 { ) +0.32 ( ) +0.28 {

12.% 0

Stack gas molecular weight = MS

MS = (MD ) [1 - (B

+ )

-] C{ l/?

MS = (Z¢50)" (1 - (23 )] + 18 (473 )

Velocity

Static pressure of stack

Pitot tube coefficient, type S

Average absolute stack temperature

{*F + 460)

Average of the square root of .p

Absolute pressure of stack (BP + p/13.6)

Stack velocity = Vs

v

[Vap)

. = (85.48) (CP) (T)
(P,) (MS)

MD

1]

x 10°%)] + 18 (B, x 107%)

-
i

({270)

AL w
i SRSy

. = (85.48) ( 5 'J/( (155 )

]

Page 2
‘7.7
tZ. G
14,7
36,504
Y
in. HZO
‘R
. %
in. HEO
in Hg.
::;\; "7){ FPS
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ISOKINETIC CALCULATION--Continued

RUN # Page 3
ISOKINETIC PERCENT

Average pressure drop across orifices «H = in. H,0
Total sampling time 6 = min.
Diameter of nozzle (use micrometer value) d = ] in.
Area of nozzie = A

A = 54.54 x 107% (d?) = 54.54 x 107 { 2 = sq. ft.

I

1}

n

percent isokinetic

v
(1.667} ( T, ) 0.002667 (VL){T'“ )(BP+ (__.H ))

13 6
( & ) vy ) (
(1.667) ( 75% ) [0.002567 (142.7) +(‘7’° 7ee \(»3 + i;b}_l)

DAY

(9 ) (= 553) (3820)  (Sws e

I = 1CG, & %
O3
Y
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SAMPLE RECOVERY DA'I"A
Plant: Ween ice gt Run No.: =
Date: ir/sL"H Sample Box No.: S3 -/ Job No.: 4333 ¢cv
Sample Location: Beicdy2 e L
Sampie Type: FrHlT l EP& ; Filter No.: 320733
Sample Recovery Person: c’7¢/ff;;7’1244;ﬁ?4;Lq,=_,_—
Comments:
FRONT HALF
Acetone Liquid
Container No.: Level Marked: Sealed:
Filter
Container No.: : Sealed:
Description of Filter:
Samples stored and locked:
BACK HALF/MOISTURE
Container No:
Liq;;d Levé] Marked: Sealed:
INITIAL WEIGHT (grams ) I
IMP. NO. CONTENTS VOL (m1) INITIAL FINAL NET
1 D.IT ¢ 1O Ste.9 | o0 Y 19a.2
2 . PO Se3. L | £79,¢ T4 |
3 mT o wit.s (Y125 2.1
4 S, Cel - e b | 04,0 T4
5
6
TOTAL 121.5

Description of Impinger Catch:




N Y
D
D

EMISSION TEST CALCULATIONS

PLANT W oDriEdi SOURCE/RUN = DATE //f5 /91

1. Leakage Correction for Volume Metered
Vm = Vm = (Lp-La)8 = Vg ~ (Lp-0.02)8 = ( )=¢ -0.02) ( )
V. = £t>
e — .

Volume Metered, Standard Conditions (68°F, 29.92 in.Hg)

= 17.647( unic1)(,aate ) (25 33+ e )/13.

17.64 Vi ¥

(Pbar +\H / 13.6

: ( 320 )

Vg g 3k %% 3 dscf

3. Volun'e Water Vapor Collected, Standard Conditions

" Impingers = Vo = 0-04707 (Vg - Vi) = 0.04707 ( )= scf
. ‘3'].5 ———
L. OO sct

I Silica Gel = Viygy=0.04707 (Wg - Wi) = 0.04707 (

0

sztd v'nC + vag = GO0 : scf

4. Percent Moisture, By Volmre
B v std - _ { L.ovji )
+ - )

5 7 Vugea o std ( L.CO\ )+(35.993)

0

1354

5. Molecular Weight, Stack Gas
. Dry Molecular Weight, M3

0.440 (3COz) + 0.320(%03) + 0.280 (%N, + %CO)

0.440 (9.4 ) + 0.320() + 0.280 ( 77.v )

i

Mg 29.93 1b/1b - mole

Percent Excess Air,$EA =
30> - 0.5 %CO -0. .
[ 22 x100 | —! }=0.51 ) X 100
0 264(%N2H%02-0 5 0o ) 0.264( M ~0.5{

REA =

Mg'= Mg (I-Bys) + 18.0 (Byg) = (3943 ) (1~,33v ) +18.0 (.(33y) = 2534 lb/lbnole




s
(]
()

'i whe

l 6. Stack Gas Velccity, Average

;I A . ( 772 )

: s = 85.49C, ( P )avg =5 = 085,49 (LS5 ) (LeveT)

!l avg P bghig ( 2659 ) (263
Vsa.vg = _ 31 240 ft/s

.4

Stack Volusmtric Flow lale, Actual Conditions (Stack Tomprerature and Pressure)

. 2 .
0 X Vs (AN g0 « Vg (5,464 X 107 @)

Qa{circular) =

144
- 2
I = 60 X _ 31.3+¢ (5.450 - h « Be. s )
t " . o ] Xt . . _.3
Ior Qa(rectangular) = 60 X V_{=7,;-)= 60 x ¥ (1.2 W) 6941 X 10
= 60 X ( Cx ) e.va x 07
I Qa=__ 9syp _ acin
ra Stack Volumetric Flow Rate, Starrlard Conditicm:s: (WHTF, 20,92 in. i)
’ . p -
; .. 5 ) 25 .54
=1/. Q o (—— = LG T TSl e
l st 17.64 a(l ‘Ws) Ta 176470 5c ) (1= ,1334) 5T
i Qétd = 5344 dscim
I L]
l Isokinetic Variation
?;I Z K Ts  Vaista)
I Py Vg By © L
. (1) (Criz )
= 0.0944 (o559 ) (2qg ) U e} {720 U h=13s9)

I - Ai!r.'_: -t
I = Q9.0 %
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SAMPLE

YU g P TR 4

RECOVERY DATA

S - i

Eate : -
i ampling Location:

‘sSample Type:

4

B LY n

B N

i un Number:

2 - =

i_Sapmple Box Number:

M-lean-up Man:

Job Number:

_ //’) ) .\2-(.5*.’[:;«"/-'-/

Y- I YD

| Soments:

lescription of Filter:

QISTURE

2pingers
final Volume:

Tnitial Volume

Net Volume:

Total H,0:

Silica Gel

I Tinal Volume:
| Initial Voluzme
l Yet Volume

Total Moisture:

Beo 7R

D

(YA
1

(-3 ¢ ml (- 1653 al Hhk2 al

£ 2. G 2l Lo 2 a2l o (. ) ml

e nl 1G | 2l 1Y nl

A le 7£ ¢ g . g

57, 7 g g g

{1 g g g
134.%

incer Catch:




v

A Y
o =)
g:: &
EMISSION TEST CALCULATIONS
PLANT WD REr i SOURCE/RUN 2-2 DATE _ - -/
1. Leakage Correction for Volume Matered
Vg = Vm - (Lp-La)@ = Vp - (Lp-0.02)8 = -1 -0.02) ¢ )
V. = £t3
me .
2. Volume Metered, Standard Conditions (68°F, 29.92 in.Hg)
' Phay HOH / 13.6 : e ‘ _
std Tn -
{ 3738 )
Vmstd = & 2‘ 106 dscf
3. Volume Water Vapor Collected, Standard Conditions
Irpingers = V. = 0.04707 (Vg - V) = 0.04707 ( . ) = ' scf
Silica Gel = Vygg=0.04707 (Wg - W) = 0.04707 ( T ) = 4,y scE
Vigeg = Vet szg.-?- {; 35 7: scf
4. Percent Moisture, By Volume
| VWerg oo- ( b33 )
Bws = 7 Sidv = - = o, 13471
Ystd Msed (.52 )+ Y2 1006)
5. Molecular Weight, Stack Gas

Dry Molecular Weight, My = 0.440 (3007) + 0.320(%03) + 0.280 (¥N; + %CO)

0.440 { § ¢ ) + 0.320(/22) + 0.280 ( 7% )

Mg = 29 %¢4y  1b/lb ~ mole

Percent Excess Air,%EA =

l: 30, - 0.5 %CO 100 1 }~0.5( ). < 100
0.264(%N2H%02-0.5 ¥$O ) .264 ¢ i -0.5{

$EA =

Mg'= My (I-Bys) + 18.0 (Bys) = (Q%¥C ) Q- 3v7 ) + 18.0 (3y7) = 2537 1b/lbmole




i
I

| ,?_‘;L
| 6. Stack Gas Velocity, Average
. ( 7% )
v = 85.49C L\ av =R = 85,49 (4?7 ) (.64 )
Savg p VA Javg Pghg ) ( (25 29 ) (2877 )

22987  ft/s

Vsavg

~d

Stack Volumtric Flow Rate, Actual Conditions (Stack Tamserature and Pressure)
_/60 X Vs (st a%/4) 3

l Oa{circular) = 60 X Vg {5.451 ¥ 1077 (d2)
' 114
' " e - 2
l = 60 X __%2.484 (5.454 2 10°9 365 )
i or" Qalrectingular) = 60 X Vg (_L:;_) = 60 XV, (1 W) 694 ¥ 107
' = 60 X _ ( - B P L 1o~
. Qa= . [po+4? acim
: - Stack Volunetric Flow Rate, Starrlard Conditicns (88°F, 29,92 in. Hy)
;17 64.Q (1-iA, ) (Ps = 17.647(/0,¢q4 X)) 1-,1347 ) 28 27 )
osm- « Ot a \‘5 .I.s - - ! 1 o ! L{ -] ;g

= 5743 dscfm

Qstd

Isokinetic _Va.riation
'Is vm(stdl

P v T\ e 1-
s s n W

$I = K

S
(726 ) (4200b
' ’XIU' K

It

Joi.4 %
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SEs
SAMPLE RECOVERY DAfA
Plant: woodyze 4 Run No.: 2 -3
Date: /H-5"— | Sample Box No.: Job No.: ¢/333 00/
Sample Location: BarLenr Ao, L
Sample Type: FraT ,/Eg» ;S" Filter No.: 3cg73y
Sample Recovery Person:
Comments:
FRONT HALF
Acetone Liquid
Container No.: Level Marked: Sealed:
Filter
Container No.: Sealed:
Description of Filter:
Samples stored and locked:
BACK HALF/MOISTURE
Container No:
Liqﬁ%d Lev;g Marked: Sealed:
INITIAL WEIGHT (grams)
IMP. NO, CONTENTS VOL (ml) INITIAL ,FINAL NET
1 DI Hao {00 sus. /| edis ran
2 i (00 su37 | 332557 sa
3 mT d Y718 M X
4 SiL &L ~ 709.0 5@1;’ 5.1
5
6
TOTAL [50.7Y

Description of Impinger Catch:

o

W
Ly

i
Ly

B

m

ERE R W)




i

T

EMISSION TEST CALCULATIONS

PLANT _ WoOUD TTT if SOURCE/RUN -3 DATE _ (- 3-<I 1

l. Leakage Correction for lem’e Metered

Vi, = Vm - {Ip-La)8 = Vy - (Lp-0.02)8 = { )= -0.02) | )
v, = £t3
e — .
2. Volume Metered, Standard Conditions (68°F, 29.92 in.lHqg)
' Prar +\H / 13.6 : : R
inud = 17.647( US4 ).( Gy ) (P8301+ L3S ) /13

17.64 Vi Y

Vingea T

{ s520)
vmstd = 42,520 dscf
3. Volume Water Vapor Collected, Standard Conditions

Impingers = V . = 0.04707 (Vg - Vi) = 0.04707 ( _ ) = scf
: [}

Silica Gel = Vg, =0.04707 (Wg - Wi) = 0.04707 ( ) = J.e70 scf

Vgeq = Voo * Viisg = __ 7,070 __ scf

4. Percent Moisture, By Volume

~Tstd ..-

Vwgrg t Vmgeg (7070 )+{42.520)

Bug

5. Molecular Weight, Stack Gas
Dry Molecular Weight, My

0.440 (3C02) + 0.320(%07) + 0.280 (%N, + %CO)

0.440 (/Lo )+ 0.320(2Y) + 0.280 ( 79, )

Mg = 30,13 1lb/lb - mole
Percent Excess Air,%EA =
20> - 0. -
!: 07 - 0.5 3CO xmo[( )-0.5( ). < 100
0.264 (%NzH%OZ—O.S ¥O ) .264( H -0.5(
REA =

“s= Mg (1-By,s) + 18.0 (Byg) = (3(‘.‘3(.;)(1—,.q3(‘“) + 18.0 (,tyze) = 2§l lia/l.b—nble




Aot

IR I B I BN aa

*

L

- T T, . - -

Stack Gas Velocity, Average

T'g

Vs = 85.49C, /AP ) avg poir— = 85.99 (v7ex) (U5 ) -
an P ” \/(;r}r)(‘}d—‘tl

5. e3¢ ft/s

Stack volumtric Flow late, Artual Condilions (Stack Toamrerature arxd Pressure)
60 X Vg {«f d2/4 -
s (O 60 X Vg (5.45%1 X 10 ')) (d12)
144
2

60 X __33.¢54 A2 107 0 2a T )

Qa(circular) =

Qa(x.ectangular) (‘l;M ) =60 XV, (L) 6,940 X .10_3
: -3

= 60 X 4 } 6.941 X 14

. Qa = _. 10 ¢ty acim

Stack Volunetric Flow Rate, Slarrland Conditicn:s (GHTF, 20,92 in. k)

— =g "){;'D
O =17 64.0 (1—:\,)( ) 17.647 0 coy ) U=t ) —;L.Jc,l )

Qstd = YU dscfm

Isokinetic vVariation

'15 Vm(std)

P v n -
5 s n ® . Uws

$I = K

(76:9) (s )0 )

0.0944 Tos 3 ) 2y ny b Umg. - 0 (i U5z
. -1

A

= JUZ %
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APPENDIX D

BOILER STEAM CHARTS
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APPENDIX E

DRYER PROCESS LOG SHEETS
SCRUBBER PROCESS LOG SHEETS
HOT PRESS PROCESS LOG SHEETS

HOT PRESS RECORD (TAPE)
GLUE MIXING RECORD
RESIN MSDS
RESIN CATALYST MSDS (DRY)
RESIN CATALYST MSDS (LIQUID)
GLUE FILLER DATA
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Scrubber L.og

Time

Blowdown,

inlet Gas Temp,

Pressure Drop,

Value gal/min °F in Water
(330 /0-%5 4+ &0 A5
1400 - I V2% 2.5
1430 L2090 4 L6 2.5
/500 | 12-28 ¢ &0 2.5
1536 | 11.90 ¢ 6O 2.5
J600 | 1890 y 40 2.5 ﬂ*
1430 - o 60 Z.5
/700 - 4 6O 2.5
1730 | 12.78 Y 60 2.5
rgce | 13.0/ va 60 25
]$36 | 12.9% vl 60 25
|




.

] -

/o
po
21
2.1
71
77
3

)2~

Hot Press LOgQ

Time | Time | Species | 1D | Type Size Ply | Thick- | Sheets Temp
In Out No XbyY ness, °C
in e
/0854 | 1104 P 250 /e | #xg | 5 /5 3o /14
423 1211331 YP r P | 4xg | 5 15 | 27 1Y
;212 1222 | YP 2511 B yxg | o /5 | 3o )14
133% [/3Y8 ) P 252 ¢ yx gl 741 7% | 32 (Y
sr0 1437 YP  |253| ¢ | 4x8 /5] 45 | 15 1Y
Juse |28l yp  lasy| ¢ | 48 | 15| 45 /5 /14
;533 1600 | YP 55| < yup |15 451 15 "¢
600 (16271 Y z54 | C yxh |15 45 | £5 s
1267 18351 VP bs7le | 4xp |15L 45 /15 /14
seusr 153l yp 1258} € g4xg | 7 | 21 | Zo 2y
19/¢ 1528 VP 7259 C yx g\ 7 2/ 25 /7




l FROM WOODTECH INC FRX % 783-326-2101 1992, 1, 2 8:30 Ko, 1 P, 2

potter
f' -5a

i ARG

7
I " WOODTECH, INC. DRYER DAILY COUNT

SHIFT | 2.5 3.s_
I DATE //-7-6/ 2
TIME /s gro? &les D _Frod G fo 70 ‘o¢ YN

DRYER ‘SPEED 5., | ¥ eea | 72500 | Y00 7%, T | Miess | T 34
l TEMPERATURE 556 |\ s/35 |7 a5 | ¥ 130 _f/t:!v “fse |8Siz0 7/7 45

VENEER SIZE S.st/ |7 — - — - - — —
FRONT s¥2d /362 | ;280 LYoo 135¢ (¥e2 | _t3%e |.£3%2 _
REAR 50 (fo? r7803 /240 /300 R, (130 (200D
. ToP
I BOTTOM
MOISTURE ¥ £ /0 yd /0 /2 22 /2
I PALLE'rys TOTAL
< 2z
1 2C 3 1 5 TOTAL |
I — Loy 1ss 12 g 13 g 144 5. TOmLl .
" COMMENTS: Lo Copn
———————— Sy oy e —— - - e el el v sy ey — — T —— — e S e ol W L S e e e e S T e S S
| [ 7. 172 1 2 1 U —
(5 ]
T WOODTECH, INC. ' " DRYER DAILY COUNT
o .t o o " o 2 o g e e et
SHIFTf| 2.5 | 3.5/
l * DATE/#-Z-9/|____ 1A = v
. TIME ?gﬁm | LR P | 1 Poin | B P | Z e
TEMPERATURE | &5 //.20 $/1S | 14/9Y

I VENEER SIZE | 4x7 419 ixy x| dry ¢ag| ut ¥yy

T
&
7
i g
FRONT
REAR B v e v
N WA
L-r5

TOP AS
BOTTOM

MOISTURE -
PALLETS TOTAL
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h WOODTECH, GLUE MIXING RECORD DATE: ///f ;
i f%iﬁé"h MPERATUR|290-LF | F-3 | H30 |CATALYSE|GLUE ON|INITIAL
R e T
CLME L 44O | Hse | 120 | 75 ,ﬁxi/?s 3¢5 | 4L
: 3¢ LAY H5w | oo | oo ' HlBs 3ée |BL
? /)5 700 HSe Y Joe /0> L) ABs| 3¢ |RE
4 \ ﬁbk—_ SGT - .
1235 | g2 | Heel reo | loo 38 4Bs s KA @e
P lAHNS | T7a° HEC | Jooo | /100 12 Eabs| 364 |AL
Slgoo | 720 | o | seo | TS | D285 :
Tl | 68 | O | o | 2T i 24 | = |= |
S\ E | 700 |33 | s | 65 2/ i
? o 24RE 175 gaC | 4
10 g 1 2
-~ 11 ‘
-12 ‘_ |
13 i
14 !
15 'i w3
16
' ! ! 11§ 2
17 ! POE
18 i .
19 !
20 |
COD-IMEN-TS:‘: 1
~
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SOUTHEASTERN ADHESIVES COMPANY..

ADHES!VES FOR THE WOODWORK]NG INDUSTRY

RIDGE .., .
e

0-CORMUNICATION, smmm 29_CFR 1910 :
5 LEASEAINSTRUCTW N THE:




d by [ARC and NP s in experigental aniaal carcinogen, by [ARC as @

Furuldehydt is liste
¢ Potential for Man, and by -

by ACEIH as an’ ﬂ2 Industrial Suhstance Suspect af Carcinogeni

! ND FIRST AID PROC‘EDURES

.aKIN CONTACT- , ~-'-A - . o ' N
REIGV! cnntumated clathing and wash area with water and, if availabdle, 2 pild soap. If 'rr:Laticn gCours,

-

*r3 F'l sh ulth ] gentle streu uf ntzr, as fron an eye fountain, for 13 ainutess If irritec

{Xis _h"tl_rxu d_
BTN dif{lcnli“ 'adn{n{stemxyqen

stunqe ‘:nﬁdiﬁmi;" :
f:up inpH below 7.0 will cmsa the, rtsi

7 'F-"
,“l\ie tm!rltur- lhm ao F ﬂl'r
b «%» .cnasnlt e} Tedmlr.n nati szets far thesu resins.

W)
Lot A d

AGUS 'Econpd's”‘: |
2. Paly arizztinn uf thm rasing
ION’CONDITIONS Q" AVOID"*@:

znanouggmumemzm
A 'Rapii pnl" erization’ will, “fesult from upnsurl to; hithy acidi




FRECAUTIONS FCR 33

azoeign YTl mmm—m—— === T
F= HANDLING AND use=

_ -:,;,REL.EAS OR SPILL. PROCEDURES
; If aaterial is released or spilled, wear protective equipaent, ventilate the area, iz wil:
osal.

tzr:altfnd scoop inta containers to seal for disp

a incinerator designed for aqueous -
1§ it ts possible to ez
inerator or disposes -

m[arqe quantxties af these resiny aay be disposed of in 4
dlluted, these resins are bioderradable by acclisated arganisas.
Presin with an acid, the cesin siy be hardened and then burned in an inc

landflll accnrd1nq ta {ederal state, and local requlations.

STGRAGE PRECAUTIONS: _
. the protective equipaent descrthed in Section Y11 should be esployed.
ﬁvoxd cnntanxnat:un ulth acids and protect from exposure to above aabient taageratures.

, SECTION VIII
'f'i:tJr41fF!(JL. lﬂiE!\ESlinEEES 2

'; Inau:ed-draft or .
5 ’dep nd zntirely on. whire

3 hi .
d'l ’\ed.

les “and: rubber o plastic
have_ur develnp allerq

SECTION X —-
‘gREEULATORY INFDRHATI

BENTIFIEHTIDH aYSTEH lHHISl

znnnnus narsaxnns 1

.o 1 ppa (8 br. THA)

‘{ gpa (8 hr. TUR} -

V2 ppa (15 ain.. THA)
A




SOUTHEASTERN ADHESIVES COMPANY-

> ADHESIVES FOR THE WOQODWORKING INDUSTRY

vf.n'-i

W

. 815D VIRGINIA STREZT, SW.

 PO.ECX 2070

. LENCIR, NCRTH CAROLINA 28845 °
TELESHONE (704) 754-3493

e

MATERIAL . SAFETY DATA

] E TG mn ' unnuumarrnu STANDARD. 2¢; csa‘"'mo.mo RETIIRES THAT THIS mrmmna BE nnn'-' A%ILAEL. m mua a'.m'

i , PL..LELIHS‘P'JCT THEX'IN. THE PAOPER. HRNILING OF “THIS PRﬂmJI:T g Ak
‘mg_mnumm. USE ONLY RN

- SECTION I
PRCDUCT IDENTIFICATION

-l_r_’:'"OU_OSI?l'

PN e

RESIN CATALYS) PONDER! ' "Rsvxsmu- . 010-2
Lo FAHILY. RESIN CATALYS” F’REFARE_.—\: R

-t

(704) 754-3493 . (LENOIR, NC)- -
(703) 956-3176 ' (RIDGEWAY, VA
1-B00-424-9300 .. (CHEMTREC)
{-B00-451-1403 . (SARA HOTLINE).

EMERGENCY FHONE:

— SECTION II
H \ZARDOUS COMPONENTS

CHEHICAL NAME CAS 0. % RANGE ACGIH TLV
Annnuxun cmams N 12125-2-9 BN 10 agh3




- SECTION III A —
PHYSICAL DATA :

Hat Applicable PERCENT VOLATILE (BY VOLUﬁE) :3-81%

Not Applicabla o SOLUBILITY IN WATER: fioprecible ]

Hat Applicabl - PH - INFORMATION: Heutral in acidic

Hot ﬁppliclhla APPEARANCE AND ODOR:

Not Applicable VAPOR DENSITY: Not Agplicable
sECTIUN v '

FIRE AND EXPLOSION HAZARD DATA

e : : 7 R S 335

ig&* ter spray,‘alcnhul foas, dry theuxcal“#:r Carhun 1u::de is satzgfactn.
S :

; & B b {ff?f s
PE A 'FIRE FIGHTING PROCE JURES : I DR R
Near appruprxata resp:ratnry equxpnent {Section VIII)} if exposure lzvels are excevded in 2 f:re.

ieMmudm m¢cnf

IRE AND EXPLOSION HAZARDS
na f:re, ‘Ansonius Chioride fules lay be evolved which are cunsxdered tuxx:. o

. gECTION V' ——
< HEALTH HAZARD DATA

SKIN CGNTACT. .
L Repeatzd or prolonged exposure to dust aay result in skin irritation and possibly dersatitis.

LEYE CONTACT: :
"I Dust may cause irritation to the eyes and tespnrary visual 1lpa|r:e1t.

fINHALATIGN
> Dust particles eay produce 1rr:tatxon of the upper respiratory tract.

- INGESTION:
14 sualluued, irritation of the ':uth, esnphagus, and gastrointestinal systeu lay result.

OVER—EXPOSURE‘ .
"z Effects of over-exposure to this

' yowder way include nausea and headache; tesporary 1rr1tatxnu o{ upper respxratary_
‘-passaqes._teupurary lung irr;t;t*

on resulting in coughing, difficulty in hreath1ng, nr shortness of hreath

CARCINDGENICITY
Aza v This catilyst is not cnn51dered car:xnagentc.




EYEwﬁoNTACT: -
Flush with.a gentle streas of water, as froa an eye fountain, for 15 sinutes. If irritation occurs,
seek sedical attention, i '

INHALATION: B

;‘Reuuve froa expgsure area to fresh air and keep the affected person wara and cala, 14 breathidg- stnps, begin
* artificial respiration. 1f dreatoing is difficult, adainister axygen. Seek sadical attention.

-

ING:STION. N A _
Da not induce voaiting. Adsinister large asounts of water or gilk, if conscious, and seek medical attention, - .-

SrL OVER-EXPOSURE- ‘
: Traat sylptnnatxcally. Secure se’ical assistance imsediately.

“ﬂ-— SECTION. VI
REACTIVITY DATA -

INCONPATIBILITY S
S ;iﬂvuxd cuntlct with s;rung nxidiz:ng or reducing agents.

ZARDOUS DECOHPOSITIGN PRBNUCTS
; _At teaperatures ahave 653 F, Allon us Chlcrxde will suhlxleh

R

SECTION VII
PRECAUTIONS FOR SAFE HANDLING AND USE

ELEASE OR SPILL PROCEDURES

-1 saterial is released or spilleq, wear protective equipsent, and ventxlate the, ares. The sptlled laterxal
suept xnto :unta1ners for reclala ar dxspnsal.

_G.AND 'STORAGE PRECALTIDNS : :
3.During handlinq, the jrotective e uipaent described in Sectian VIII shnuld he elployed.
tored 1n a2 cool, dry, -ell-vent‘ ated area. This product amay be aildly :nrrusxve to :arhun




g

SPORTATION INFORMATION

: 3hipping N3BE .iieevranecnrsvacnsss Catalyst Ponder
<. Hazard C1ass «ueeveerececneacenc.no Hat Applicable )

DS UM NGy eevnvecsessnarsassceeanssss Hot Applicatle ) . Ll
DOT Classification «euveeseseanssns Not Requiated

V.

:ar3aticn is furnished without warranty, rearesentation, induc2sent or licensa of any tind, excapt that it is accurite to the
Furthersore, this cosgany does not assuae any legal:

i our knonlzdge or obtained froa sources tha: we believe to be accurate.
reliance uson sase. Custosers are encouraged to conduct their cwn tests. Before using any praduct, read

Material Safety Data Sheet, .
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ADHESIVES FOR THE WOODWORKING INDUSTRY

oy
e

o,

g SOUTHEASTERN ADHESIVES COMPANY

AT T
A
A3
e

4 8150 VIRGINIA STREET, SW. <~ RY3STATERD 683

; PO, BOX 2070 - £O. BOX 527,

BE\  LENOIR, NORTH CAROUNA 28645 RIDGEWAY, VIRGINIA 241480527

g" ' TELEPHONE (704} 754-3493 TELEPHONE (703) 9563178

L Fax(os T5e0082 FAX (703) 9563169

i = ‘;

, MATERIAL SAFETY DATA SHEET

miz 03HA HAZARD COMMUNICATION STANDARD 33 CFR 1910.1200 REQUIRES THAT THIS INFORMATION 3% NAOE AVAILABLE T0 YOUR SwPLOYEES

g. PLEASE [MSTRUCT THEM [N THE PROPER HANDLING OF THIS PRODUCT

8 . FOR INDUSTRIAL VSE ONLY
i § SECTION I .

Frog PROIDUCT IDENTIFICATION | -

a . ~

¥ TRADE NAME: E-4A ¥ paTE: 0s/24/9%

- MSDS #: £701-03
i CHEMICAL NAME:  RESIN CATALYS! LIGuID: REVISION: 052
L CHEMICAL FAMILY: RESIN CATALYST PREPARER: . 81

2 _

l EMERGENCY PHONE:  (704) 754=3493 (LENOIR, NC)

a (703) 956-3176 (RIDGEWAY, VA)

R 1-800~424-9300 (CHEMTRECD)

f 1 -B00~451~1403 (SARA HOTLINE)

1 — — SECTION II "
| | - HAZARDOUS COMPONENTS -
-3 _

WL/  CHEMICAL NAME CAS 40. % RANGE ~ ACBIM TLV .  OSHA PEL

|,'; — T :

AMRON UM CHLORIDE 7783202 131 ) XE S LU




FIRE AND EXPLOSION HAZARD DATA

LB .}

e — - SECTION III  —wmmae e,
- FPHYSICAL DATA - — :

BOILING POINT: uLF PERCENT VOLATILE (BY VOLUME): 70 - 50 1
SPECIFIC GRAVITY: (1,000 SOLUBILITY IN WATER: Cosplete
VISCOSITY: ¢ 100 cPs PH INFORMATION: 7.7-1.8
EVAPORATION RATE: ) Yatar AFREARANGCE AND ODOR:  Glesr to tan liquid

2 VAPOR PRESSURE: Mot Applicable VAPOR DENSITY: Not Aoplicaole

3¢ ~ , SECTION IV g

:

M2
IR

FLASH POINT
Not Applicacle

AR LA 3 i

DA
AN '..'t

EXTINGUISHING MEDIA
dater spray, alcohal foas, dry chesmical, or Carbon Dioxide is satisfactary.

SPECIAL FIRE FIGHTING PROCEDURES .
firefigntars should wear “sel §-ceatained breathing apparatus and the approgriate protzi. e 2quigment s described :a
Section Y1iL.

UNUSUAL FIRE AND EXPLOSION HAZARDS
ln 4 fire, Ansaniua Chioride fuses aay be evolved which are coasidered toxic.

e -

3

SECTION V -
HEALTH HAZARD DATA e

EFFECTS OF OVEREXFOSURE

SKIN CONTACT: . '
Repeated or prolonged esposure g3y result ia skin irritation and possibly deraatitls.

EYE CONTACT: o
Vigors and Fuses azy tause irritation to tha ayes and tzwperary visual ispairaent.

INHALAT I0N:
Yagors and fuaes 83y produce irritation of the upper respiratory tract,

INGESTION:
[+ swailowed, irritation of tl ¢ south, esophagus, and gastrointestinal systes sy result.

OVER-EXPASURE: . g
Effects of gver-gxposure to this saterial eay include nausea and headache; teagarary jrritation of upper respireory

passages; teaperary lung irritation resulting ia coughing, difficulty in breathing, or shartness of dreath.

.
1

CARCINOGENICITY
This catalyst {s not coasidered carcinegenic.

O et o)
Poud i




;% S':F'_ S=F1 It 1E 141 SEACOD oL@ -
f;.

el EMERGENCY AND i ‘RST AID PRCCEDURES

493 SkIN CON™ 3CT:

fﬁ*’ famove cant wnated clothing and wash area with water and, if availadle, & eild scap. Uf irritation acturs,

o seek aedicai attention.

s . EYE CONTACT:

) Flush with a2 gentle streas of water, as froa an aye fountain, for {5 ai irritation

] ' ye fountain, for 13 miputas, ([f irritatson eccurs,

] seek aedical attentioa. T

INHALATION:
Reggve From exposure area to frash air and kesp the affected person wara and cala, 1# breathing stops, begin

wrtiticial respiration, If breathing {s difvicult, idainister oxygen. Seek eegical attentioen.
]

INGEST ION:
Do not induce voaiting, Adefaister large zecunts of water or eilk, if conscious, and seek asedical atteation,

AVER~EXFOSURE:
Treat syaptosatically, Secure sedical assistance isaediately,

-

3
L

i

5
1% by
ek
N
. '.-‘
o

S
A%
|‘-“~
L
el
Y]
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;%' SECTION VI ———
5 - REACTIVITY DATA - -
BAY_/ STABILITY/CONDITIONS TQ AVOID

;;“_A,. This product is considered stabla when stored in a coel, dry, well-ventilated arsa.

ST INCOMPATIBILITY

# Avdid contact-with strong oxidizing ar reducing ageats. .

; _ ;

- ’ '

A HAZARDOUS DECOMPUSITION PRIDUCTS

;fi‘ At tesperatures shove 100 L, Astanium Sulfate will decompose to fors Sulfur Uxides and Aasonia qases.

%;E HAZARDOUS POLYMERIZATION/CIONDITIONS TG AVQAID

%2 Falywerization 0f this preduct xill not secur.

t

_'

%ﬁ SECTION VII S
. PRECAUTIONS FOR SAFE HANDLING AND USE . .g—

RELEASE QR SPILL PROCEDURES
: {¢ satertal \s released or spiiled, wear protective equipaent, ventilate the area, and aix #ith an approveﬂ ansarugnt

l | aaterial and scoop inte contasners tq seal tor dispesal,

WASTE DISPOSAL METHOD

. This product say be disposed of in accordance with federal, state, and local cegulations.
v HANDLING AND STORAGE PRECAUTIONS Y

& ' Buring handling, the grotectiv: equipsent described {o Sertion VUL should e enpluye« Thig product should be
.‘ stored in o cool, dry, well-ve: tilated area. This product say Ye tildly corresive to 7:-on steel, Coppers
2 and Copper alloys,

e




ied

=1 P1__Cf r 1 e I S EE O . s,
Bty CONTROL MEASURES  ~=——=———m e e

"RESFIRATORY PROTECTION
A NIOSHIMSHA approved respirator is reccasended when exposure {evels are exceeded,

VENTILATION
Provide adequate ventilaticn to redute vapors belaw exposure levels,

PRUTECTIVE EGQUIPMENT
Personngl handling this eaterlal should be provided with chemical resistant aitrile, neoprene or. rubber gioves
and tafety gugglies or face shields,

- SECTION IX -
REGULATORY INFDRMATION - et e

WORKER RIGHT=TO~KNOW
Sssad on hazardous conponents, this’saterial would be constdered hazardous under the OSHA Hazard Comeunication
Standard (29 CFR 1910,1200).

HAZARDOUS MATERIALS IDENTIFICATION SYSTEN {HnlS)
HEALTH Il'l.l-'d(lllrlllc‘l‘ll'.l
FLANMABILITY Lviiivnvavacosranasd
REACTIVHY tvuvvviniinannccannnd!d
Pﬂu‘@rtm ilﬂll.l.llﬁl'illil‘i'a

EXPOSURE LIHITS (QSHA AND &CEIHY
i;- . Ateonius Chloride
PEL (USHA} - Totil ﬁust n-‘cq-unls lq!.}
PEL (OSHA) - Respirable Fraction v\. § ag/a3
é%
EMERGENCY PLANNING AND COMMUNITY RIGHT-TO~-KNOW (SARA TITLE I11»
SECTION 311 /7 312 INFORMATION (40 CFR 370) ©
This saterdal is considered haz-rdous under CERCLA or SARA. Aesonius Chloride is requlated under CERCLA and if 2 1PQ
of 10,000 1bs. is exceeded, Section 311 requires facilities to¥subuit an NSDS to the appropriate State Esergency
Respznse Cosaissicn ISERC), the Local Emerqency Planning Comaittee (LEPCI, ind the Lacal Flre Departsent. Furtheryure,
Section 312 requires facilities to subsmit an Esergenty ind Hazardous Chexical Iaventory Fore {Tier [ ar 11) by Hath
{ of each year to the previgusly sentioned organizationy.

SECTION 313 INFORMATION (40 CFR 372}
pnagniya Chloride is requiated under Section 313 as a corrosive saterial and sust be reported on the EPR Toxic
Chemical Release Inventory (Reporting Fore R} if imounts 1n excess of 25,000 ths./year ire sanufactured or grocesnhd
or a-uunts in excess of 10,000 Ibs./yedr dre gtherwise ysed.

CERCLA INFURMATIUN (40 CFR 302.4) )
Azaonius Chloride i consideres hazardous under CERCLA due to its corrosive nature. [f an RQ of §,000 ibs, or bor 4
is released inte the environsernt within a 24 hour gpericd, the Matignal Sesponse Center wust be notified by phone
11-800-424-8902), The appropr.ita State Esergency Response Coseission and the Local Eaerqency Plinning Coesittes
aust also be notified,

TRANSFORTATION INFORMATION
Shipping N2R® civerscrersonccsrases Not Opplicable
Hazard Class «ivuevecerrarasraarees Not Applitable

UN Ha"l'l‘illllll‘.l- ¢¢¢¢¢¢ EEER RN Nﬂt aﬂpuﬂlbl!

807 Classification voveevuanee: sess Not Regulated
This infaraation is furnished without warranly, representation, inducement or license of any kind. @ -t it {g seeurite ta the
best of tur knowledqe or obtained frow sources Yiat e believe to be accurate. Furthermers, this <xv - -: a0t gssuse any legal™

resapnsibzlity for use or rillincn upuﬂ ving, Custcner¥ 7@ eacouraged to conduct their own testa, Bed o5 ..ing gny product, read

carmantt Tha Wik aclol Tifabu lape Chaxb
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* DESCRIPTION & TYPICAL SPECIFICATIONS

Reg. VWS, Pat O,

The “Special” Gilue Exfender
For the Plywood Industiy

THE ROBERTSON CORPORATION

P.O. Box 787 P.O. Box A
Bedlord, IN 47421 Brownstown, IN 47220
800-457-4545 812/358-3333

The Special Extender Flour

GLU-X EXTENDER FLOUR is a natural organic cereal product with a non-cereal natural
plant source additive. The natural additive is FDA approved as an adulterant.

It is NOT A CHEMICAL and DOES NOT CONTAIN ANY CHEMICAL additives.

It is milled exclusively and especially for extending plywood glues---ecither
bPhenolic or urea types. -

It has_been used extensxvely as a plywood glue extender in most major hardwood
Plywocod plants and in almost all southern pine plywood for many years. The material
.Ls generally recognized as safe.

Although GLU-X is a proprietary material with many confidential properties, it
is classified as a Proteinaceous Amylaceous Extender.
Ay
Typical analyses for GLU-X indicate a moisture of 12.5%, protein of 8.5-9.0,
MacMichael Viscosity of S0 -60 , ash of 0.45%-0.50% and 6.0 pH. Other factors iroluéing
some of those affecting granularity, texture, mixing qualltles and water absorption or

retention are not generally published. 12/80 i
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APPENDIX F

EXAMPLE CALCULATIONS/COMPUTER SHEETS




fxample Calculations for Particulate Emissions

1. volume of dry gas samples corrected to standard conditions. Note:
Vo must be corrected for leakage if any leakage rates exceed La'

V. = 17.65 x V_x Y ba"T‘ 13.5
std m m

2. Volume of water vapor at standard conditions, fti.

v = 0.04707v
Ystd 1c

3. Moisture content in stack gas.

4. Dry molecular weight of stack gas.

My = 0.440C (% COZ) + 0.32C (% 02) + 0.280 (= N, + % co)

5. Molecular weight of stack gas.

IM's N Md (I-Bus) + 18 Bws

§. Stack velocity at stack conditions, fps.
Vs = 85.49 Cp (\!AP ) avg.

7. Stack gas volumetric flow rate at stack conditions, c¢fm.

Qs = 60 x Vs X As

(continued)




Exanple Calculations for Particulate Emissions (continuec)

8.

10.

1.

Dry stack gas volumetric flow rate at standard conditions, cfm.

std

P
_ s
Q, = 17.65Q ¢ (1-3%)

{oncentration in gr/dscf.

C's = (0.01543)

M
n

v
Merd

Particulate mass emission rate, 1bs/h.

. C's
pmr = ~ssh X

Qs x 60
std

Isokinetic variation.

L. 100 T, [

n:
v, oK
0.002665 ‘¢ + 'm ¥ (Pbar + _13.6):]
00V, F_ A




Nomenclature and Dimensions

As = Cross-sectional area of stack, ft2
A, = Area of sampling nozzle, ft2
Bw0 = Proportion by volume of water vapor in the gas stream, dimensionless

B = proportion by volume of water vapor in the gas stream, dimen-
sionless (x 100 - & HZO)

C_ = Pitot tube coefficient, dimensionless

C's = Concentration of particulate matter in stack gas, gr/scf, dry basis
% CO = Percent of carbon monoxide by volume, dry basis
% C0, = Percent of carbon dioxide by volume, dry basis

sH = Average pressure drop across the orifice meter, in. of H20

Percent of isokinetic sampling

-
L]

L, = Maximum acceptable leakage rate for either 2 pretest leak or for a
leak check following a component change; equal to 0.00057 m3/min
(0.02 cfm) or 4 percent of the average sampling rate, whichever is

less
Hd = Dry molecular weight, 1b/1b-moTe
Mo = Total amount of particulate matter collected, mg

M_ = Molecular weight of stack gas (wet basis), 1b/1b-mole

Percent of nitrogen by volume, dry basis

.1
=
f

Percent of oxygen by volume, dry basis

|1
o
]

&P = Yelocity head of stack gas, in. of HZO
P = Barometric pressure, in.Hg
P_ = Absolute stack gas pressure, in.Hg

pmr = Particulate matter emission rate, 1b/h

(continued)




Homenclature and Dimensions (continued)

Qs = Yolumetric flow rate, wet basis, stack conditions
QS = Yolumetric flow rate, dry basis, standard conditions
std
T, = Average temperzture of dry gas meter, °R
TS = Average temperature of stack gas, °R
Y, = Total volume of liquid collected in impingers and silica gel, ml
c ' :
Vm = Yolume of sample through the dry gas meter at meter conditions, ft3
Vo = Yolume of gas sample through the dry gas meter at standard condi-

std tions, ft3
V, = Stack gas velocity at stack conditions, fps

Vw = Volume of water vapor collected in silica gel corrected to standard
std conditions, scf ' '

Y = Dry gas meter czlibration factor

© = Total sampling time, minutes

Note: Standard condition = 68°F and 29.92 in.Hg.




THe ©

where:

Molar

co

HO

TOTAL HYDROCARBON EMISSION RATE CALCULATION

Crpe (MW C3Hp)
(385.3)(10%)

x 60

QS(STD)

E.,. = Total Hydrocarbon Mass Emission Rate, 1b/h

MW C,;Hy = Molecular Weight of Propane, 1b/1b mole

Qsesrp; = Volumetric Flow Rate, dscfm

Ciuc = Hydrocarbon concentration, parts per million (ppm)
Volume = 385.3 ft>/1b mole

ft3
Volume Ratio

ppm by volume =
10® £t

CARBON MONOXIDE (CO) EMISSION RATE CALCULATION

C., (MW CO)

Q X 60
(385.3) (10%) st

E €0 Mass Emission Rate, 1b/h

co

C CO concentration, parts per million (ppm)

co

NITROGEN OXIDE (NO,) EMISSION RATE CALCULATION

Ceo (MW NO)

Q x 60
(385.3) (10°) sestd)

Ewo = NO, Mass Emission Rate, Tb/h

C

13

wo = NO, concentration, parts per million (ppm)




PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS

CLIENT/PROJECT #: WOODTECH
SAMPLE LOCATION: BOILER #1
DATE/TIME: 11-6-91/1015
RUN #: i-1

STATIC PRESSURE("H20):
BAROMETRIC (YHG) :
SAMPLE TIME(min):
ACTUAL METER VOLUME:
$Q. ROOT /\P:
AVG ORIFICE /\H:
AVG STACK TEMP °F:
AVG METER TEMP °"F:
Cp PITOT :
NOZZLE DIA. (inches):
METER GAMMA:
LEAK RATE(IF<0.02):
CIRC STACK? 1=Y,0=N:
DIA OR DIM (inchesj):
% 02 :

: % Co2
VOL CONDENSATE{ml):
FILTER GAIN(mg):
RINSE GAIN(mg):
F-FACTOR(DSCF/mmBtu) :
FUEL AS REC’D(Btu/1b):
FUEL FEED RATE(lb/hr):

ARkkkkhhkdkkhkhkkkhk
GAS VELOCITY (Vs):

STACK GAS TLOW (Qs):
CONCENTRATION (Cs):
EMISSION RATE (Er):

F~FACTOR EMISSIONS:
HEAT INPUT RATE:
STACK GAS TEMP
MOISTURE (%H20):

ISOKINETIC

COMMENTS:

-0.13
28.41
72.00
39.324
0.411
0.87
306.0
74.0
0.84
0.307
0.99¢6

30.50
7.80
12.50
159.40
122.30
32.00
9446

CALCULATED RESULTS

28.84

8778.2
4771.9

6.45E-02
9.21E-06

2.638
NA

0.139
12.00

3086
16.91

105.94

IIHG
vm(corr)
DSCF

R

An(ft~2)

As(Ft~2)

DRY MOLE WT
ST MOLE WT

% H20

NET WT (mg)

% EXCESS AIR

28.40

39.324

36.855

766.0

5.14E-04

5.07
30.31
28.23
i6.91

154.30

NA

I 2 2 E L EE L EE LRSS LT

FT/SEC

ACFM
DSCFM

Gr/DSCF
1b/DSCF

1b/hr
1b/mmBTU

1b/mmBTU
mmBTU/hr
Deg F

%




PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS -

CLIENT/PROJECT #: WOODTECH
SAMPLE LOCATION: BOILER #1
DATE/TIME: 11-6-91/1200
RUN #: 1-2
STATIC PRESSURE("H20): -0.12
BAROMETRIC{"HG): 28.30
SAMPLE TIME(min): 72.00
ACTUAL METER VOLUME: 41.013
SQ. ROOT /\P: 0.422
AVG ORIFICE /\H: 0.96
AVG STACK TEMP °F: 334.0
AVG METER TEMP °F: 81.0
Cp PITOT : 0.84
NOZZLE DIA. (inches): 0.304
METER GAMMA: 0.996

LEAK RATE (IF<0.02):
CIRC STACK? 1=Y,0=N: 1

DIA OR DIM (inches): 30.50
% 02 : 7.80

3 Co2 12.50

VOL CONDENSATE(ml): 164.60
FILTER GAIN(mg) : 125.50
RINSE GAIN(mg): 34.80

F-FACTOR (DSCF/mmBtu) : 9446
FUEL AS REC‘D{(Btu/lb):
FUEL FEED RATE(lb/hr):

dkkkEkhkhkkhkohkk ok ok ohkokokk CALCULATED RESULTS

GAS VELOCITY (Vs): 30.19
STACK GAS FLOW (Qs): 5191.7
: 4796.5

CONCENTRATION (Cs): 6.53E-02
: 9,33E-06

EMISSION RATE (Er): 2.686
: NA

F~FACTOR EMISSIONS: 0.141
HEAT INPUT RATE: 19.10
STACK GAS TEMP : 334
MOISTURE (%H20): 17.01
ISOKINETIC : 110.285

COMMENTS :

" HG
Vm(corr)

DSCF

'R

An(ft~2)

As(£ft~2)

DRY MOLE WT
ST MOLE WT

% H20

NET WT (mg)

% EXCESS AIR

28.29

41,013

37.803

794.0

5.04E-04

5.07
30.31
28.22
17.01

160.30

NA

hkdkkhkhkkkhkkkkhkkhkk

FT/SEC

ACFM
DSCFM

Gr/DSCF
1b/DSCF

1b/hr
1b/mmBTU

1b/mmuBTU
mmBTU/hr

Deg F

o

o




PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS

CLIENT/PROJECT #: WOCGDTECH
SAMPLE LOCATION: BOILER #1
DATE/TIME: 11-6-91/1715
RUN §: 1-3
STATIC PRESSURE("H20): -0.12
BAROMETRIC ("HG) : 28.30
SAMPLE TIME(min): 72.00
ACTUAL METER VOLUME: 40.863
SQ. ROOT /\P: 0.428
AVG ORIFICE /\H: 1.02
AVG STACK TEMP °F: 328.0
AVG METER TEMP °F: 64.0
Cp PITOT : 0.84
NOZZLE DIA. (inches): 0.307
METER GAMMA: 0.996

LEAK RATE (IF<0.02):
CIRC STACK? 1=Y,0=N: 1

DIA OR DIM (inches): 30.50
% 02 : 7.70

% C02 : 12.60

VOL CONDENSATE{(ml): 142.70
FILTER GAIN(mg): 133.10
RINSE GAIN(ng): 36.40

F-FACTOR (DSCF/mmBtu) : 9446
FUEL AS REC‘D(Btu/1b):
'FUEL FEED RATE(lb/hr):

kkkkkhhkkdokkkhkhhkkkk CALCULATED RESULTS

GAS VELOCITY (Vs): 30.35
STACK GAS FLOW (Qs): 9239.,7
: 4991.9

CONCENTRATION (Cs): 6.71E~02
: 9.59E~06

EMISSION RATE (Er): 2.873
: NA

F~-FACTOR EMISSIONS: 0.143
HEAT INPUT RATE: 20.03
STACK GAS TEMP : 328
MOISTURE {(%H20): 14.73
ISOKINETIC 106.87

COMMENTS :

1] HG
Vm({corr)
DSCF

°R

An(ft~2)

As(£t~2)

DRY MOLE WT
ST MOLE WT

% H20

NET WT (mg)

% EXCESS AIR

28.29

40.863

38.892

788.0

5.14E-04

5.07
30.32
28.51
14.73

169.50

NA

kkkhkkhkkkkhkhhhkhkhhkht

FT/SEC

ACFM
DSCFM

Gr/DSCF
1b/DSCF

1b/hr
1b/mmBTU

1b/mmBTU
mmBTU/hr

Deg F

e

e




PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS

CLIENT/PROJECT #: WOODTECH
SAMPLE LOCATION: BOILER #2
DATE/TIME: 11-5-91/1111
RUN #: 2-1
STATIC PRESSURE("H20}: 0.10
BAROMETRIC ("HG) : 28.53
SAMPLE TIME (min}): 72.00
ACTUAL METER VOLUME: 41.101
SQ. ROOT /\P: 0.447
AVG ORIFICE /\H: 1.05
AVG STACK TEMP °F: 312.90
AVG METER TEMP *‘F: 70.0
Cp PITOT : 0.84
NOZZLE DIA. (inches): 0.307
METER GAMMA: 0.996
LEAK RATE (IF<0.02):
CIRC STACK? 1=Y,0=N: 1
DIA OR DIM (inches): 30.50
o % 02 : 11.40
% Cco2 : 9.20
VOL CONDENSATE (ml) : 127.50
FILTER GAIN(mg): 137.80
RINSE GAIN(mg) : 24.40
F-FACTOR({DSCF/mmBtu) : 9446

FUEL AS REC‘D(Btu/lb):
FUEL FEED RATE(lb/hr):

hhkkkhkkdhkkkhhkhkkhhkhk CALCULATED RESULTS

"HG 28.54
Vm({corr) 41.101
DSCF 38.993

°R 772.0

An(ft~2) 5.14E-04
As(ft~2) 5.07
DRY MOLE WT 29.93
ST MOLE WT 28.34
% H20 13.34

NET WT(mg) 162.20
% EXCESS AIR NA

khkkhkhkkkhkkhkhhkhkhkdtdk

GAS VELOCITY (Vs): 31.34
STACK GAS FLOW (Qs): 9541.4
: 5394.0

CONCENTRATION (Cs): 6.41E-02
: 9.18%5E-06

EMISSION RATE (Er): 2.963
: NA

F-FACTOR EMISSIONS: 0.190
HEAT INPUT RATE: 15.57
STACK GAS TEMP 312
MOISTURE (%H20Q): 13.34
ISOKINETIC : 99.16

COMMENTS :

FT/SEC

ACFM
DSCFM

Gr/DSCF
1b/DSCF

lb/hr
1b/mmBTU

1b/mmBTU
mmBTU/hr
Deg F
%

%




PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS

CLIENT/PROJECT ¢#: WOODTECH
SAMPLE LOCATION: BOILER #2
DATE/TIME: 11-5-91/1301
RUN #: 2-2
STATIC PRESSURE(“H20Q}: 0.10
BAROMETRIC ("HG) : 28.38
SAMPLE TIME({min): 72.00
ACTUAL METER VOLUME: 45.263
SQ. ROOT /\P: 0.473
AVG ORIFICE /\H: 1.28
AVG STACK TEMP °F: 298.0
AVG METER TEMP °F: 78.0
Cp PITOT : 0.84
NOZZLE DIA. (inches): 0.304
METER GAMMA: 0.996
LEAK RATE(IF<0.02):
CIRC STACK? 1=Y,0=N: 1
DIA OR DIM (inches): 30.50
% 02 : 12.20
% Cco2 : B.60
VOL CONDENSATE(ml): 139.30
FILTER GAIN(mg): 127.40
RINSE GAIN(mg}: 34.10
9446

F-FACTOR (DSCF/mmBtu) :
FUEL AS REC’D(Btu/lb):
FUEL FEED RATE (lb/hr):

khkkkkkkkhhkkhkkkhkkhkhkhdk

CALCULATED RESULTS

GAS VELOCITY (Vs): 32.99
STACK GAS FLOW (QOs): 10042.9
: 5743.5

CONCENTRATION (Cs): 5.91E-D2
: 8.44E-06

EMISSION RATE (Er): 2.909
H NA

F-FACTOR EMISSIONS: 0.192
HEAT INPUT RATE: 15.19
STACK GAS TEMP 298
MOISTURE (%H20): 13.47
ISOKINETIC 102.55

COMMENTS :

% EXCESS AIR

"HG 28.39
Vnm(corr) 45.263
DSCF 42.106

°R 758.0

An(ft~2) 5.04E-04
As(ft~2) 5.07
DRY MOLE WT 29.86
ST MOLE WT 28.27
% H20 13.47

NET WT (mg) 161.50

NA

kkkkdkhkkhkhkkkhhkhkhkhkkk

FT/SEC

ACFM
DSCFM

Gr/DSCF
1b/DSCF

1b/hr
1b/mmBTU

lb/mmBTU
mmBTU/hr

Deg F

o

o\




PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS °

CLIENT/PROJECT #:
SAMPLE LOCATION:
DATE/TIME:

RUN #:

STATIC PRESSURE("H20):
BAROMETRIC {"HG) :
SAMPLE TIME(min}):
ACTUAL METER VOLUME:
SQ. ROOT /\P:

AVG ORIFICE /\H:

AVG STACK TEMFP °F:
AVG METER TEMP °F:

Cp PITOT :

NOZZLE DIA. (inches):
METER GAMMA:

LEAK RATE(IF<0.02):
CIRC STACK? 1=Y,0=N:
DIA OR DIM (inches):

$ 02 :

% Cco2 :

VOL CONDENSATE(ml):
FILTER GAIN(mg):

RINSE GAIN(mg):
F-FACTOR (DSCF/mmBtu) :
FUEL AS REC’D(Btu/lb):
FUEL FEED RATE(lb/hr):

kkdkkkhdhhkhkhdhhhkhdhhhkihhd

GAS VELOCITY (Vs):

STACK GAS FLOW (Qs):
CONCENTRATION (Cs) :
EMISSION RATE (Er):

F-FACTOR EMISSIONS:
HEAT INPUT RATE:

STACK GAS TEMP

MOISTURE (%H20):

ISOKINETIC :

COMMENTS :

WOODTECH
BOILER {2
11-5-91/1500

0.10
28.30
72.00

45.159
0.471

1.25
309.0

70.0

0.84
0.307
0.996

1
30.50
9.40
11.00
150.20
137.80
27.10
9446

CALCULATED RESULTS

33.06

16065.1
5606.1

5.97E-02
8.53E-06

2.871
NA

0.147
19.60

309
14.26

104.03

"HG
Vm{corr)
DSCF

*R

An(ft~2)

As (£t~2)

DRY MOLE WT
ST MOLE WT

% H20

NET WT{(mg)

% EXCESS AIR

28.231
45.159
42.520

769.0

5.14E-04

30.14
28.41
14.26
164.90

NA

hhkkkkhkhkhhhkhkhhkhhdhh

FT/SEC

ACFM
DSCFM

Gr/DSCF
1b/DSCF

1b/hr
1b/mmBTU

1b/mmBTU
mmBTU/hy
Deg F

%




PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS

Woodtech/4533.001

CLIENT/PROJECT #:
Boiler No. 1

SAMPLE LOCATION:

DATE/TIME: 11-6-91/1205
RUN #: 2
STATIC PRESSURE("H20): -0.12 "HG 28.29
BAROMETRIC ("HG} : 28.30
Cp PITOT : 0.84
SQ. ROCT aP: 0.422
AVG STACK TEMP °F: 334.0 °R 794.0
CIRC STACK? 1=Y,0=N: 1
DIA OR DIM (inches): 30.50 As(ft~2) 5.07E+00
% H20 : 17.0
% 02 : 7.80 DRY MOLE WT 30.31
% Ccoz2 : 12.500 ST MOLE WT 28.22
SAMPLE TIME (min): 60.00
ORIFICE Q (cc/min): 124.50 DSCF 2.61E-01
AVG ORIFICE TEMP °“F: 45.0
ANALYTE #1 FORMALDEHYDE
MOLE WEIGHT: 30.03
ug/sample : 8.90
PPM :
ANALYTE #2 :
MOLE WEIGHT:
ug/sample : -
PPM:

hkdhddkkkhhkhkdhkkhhdkkhkk

CALCULATED RESULTS

GAS VELOCITY (Vs): 30.19 FT/SEC
STACK GAS FLOW (Qs): 9191.7 ACFM
- : 4796.5 DSCFM

STACK GAS TEMP 334 Deg F

MOISTURE (%H20): 17.0 %
FORMALDEHYDE

CONCENTRATION (Cs): 7.50E-08 1b/DSCF
: 1 PPM

EMISSION RATE (Er): 2.16E-02 1b/hr

CONCENTRATION (Cs): NA  1b/DSCF
: NA PPM

EMISSION RATE (Er): NA 1b/hr

COMMENTS:

khkkhkhhkhkhhkhkhkhkrhkhkhd




PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS -

CLIENT/FPROJECT #:
SAMPLE LOCATION:
DATE/TIME:

RUN #:

STATIC PRESSURE("H20):
BAROMETRIC ("HG) :

Cp PITOT :

5Q. ROOT aP:

AVG STACK TEMP °F:
CIRC STACK? 1=Y,0=N:
DIA OR DIM (inches)
$ H20

¥ 02

¥ CO2

SAMPLE TIME(min):
ORIFICE Q {cc/min):
AVG ORIFICE TEMP °F:
ANALYTE #1 :

MOLE WEIGHT:

ug/sample
PPM

ANALYTE #2 :
MOLE WEIGHT:
Lg/sample
PPM:

(XTI XY

kkkhkkkhkkhkhhkkkkhtkhkitk
GAS VELOCITY (Vs):

STACK GAS FLOW (Qs):

STACK GAS TEMP

MOISTURE (%H20):

CONCENTRATION (Cs):
EMISSION RATE (Er):
CONCENTRATION (Cs):
EMISSION RATE (Er):

COMMENTS ;

Woodtech/4533.001
Boiler No. 1
11-6-91/1716

3

-0.12
28.30
0.84
0.428
328.0
1
30.50
14.7
7.70
12.600
60.00
124.50
45.0
FORMALDEHYDE
30.03
3.70

CALCULATED RESULTS
30.35

9239.7
4991.7

328

14.7

3.12E-08
0

9.34E-03

NA
NA

NA

"HG 28.29

°R 788.0

As(ft~2) 5.07E+00
DRY MOLE WT 30.32
ST MOLE WT 28.51
DSCF 2.61E-01

kkhkhkkhkhhkihkkhkhkhkkhhd®

FT/SEC

ACFM
DSCFM

Deg F

%

1b/DSCF
PPM

ib/hr

1b/DSCF
PPM

lb/hr




PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS

CLIENT/PROJECT #4:
SAMPLE ILOCATION:
DATE/TIME:

RUN #:

STATIC PRESSURE("H20}
BAROMETRIC ( "HG)

Cp PITOT

SQ. ROOT aP:

AVG STACK TEMP °F:
CIRC STACK? 1=Y,0=N:
DIA OR DIM (inches):

% H20 :

% 02 :

¥ Co2 :

SAMPLE TIME (min):
ORIFICE Q (cc/min)
AVG ORIFICE TEMP °'F:
ANALYTE #1 :
MOLE WEIGHT:

pLg/sample
PPM

ANALYTE #2 :
MOLE WEIGHT:

pg/sample
PP

dkhkkkddkhhdkhkhhkhkhhdhkihk
GAS VELOCITY (Vs):

STACK GAS FLOW (Qs):
STACK GAS TEMP
MOISTURE (%H20):

CONCENTRATION (Cs):

EMISSION RATE (Er):

CONCENTRATION (Cs):

-

EMISSION RATE (Er):

COMMENTS :

Woodtech/4533.001
BOILER NQ.2
11-5-91/1111

1

0.10
28.53
0.84
D.447
312.000
1.00
30.5
13.3
11.40
9.200
60.000
124.5
40
FORMALDEHYDE
30.03
6.70

CALCULATED RESULTS
31.34

9541.5
'5393.9

312

13.3

5.54E-08

1.79E-02

NA
NA

NA

"HG 28.54

°*R 772.0

As(ft~2) 5.07E+00
DRY MOLE WT 29.93
ST MOLE WT 28.34
DSCF 2.66E-01

hkhkkkhkhkhkhkhkkhkhkhkhikkdk

FT/SEC

ACFM
DSCFM

Deg F

%

1b/DSCF
PPM

1b/hr

1b/DSCF
PPM

1b/hr




PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS -

Woodtech/4533.001

CLIENT/PROJECT #:
BOILER NO.2

SAMPLE LOCATION:

DATE/TIME: 11-5-91/1301
RUN #: 2

STATIC PRESSURE("“H20}: 0.10
BAROMETRIC("HG) : 28.38
Cp PITOT : 0.84
SQ. ROQT aP: 0.473
AVG STACK TEMP °*F: 298,000
CIRC STACK? 1=Y,0=N: : 1.00
DIA OR DIM (inches): 30.5
% H20 : 13.5
% 02 : 12.20
% CO2 8.600
SAMPLE TIME(min): 60.000
ORIFICE Q (cc/min): 124.5

AVG ORIFICE TEMP °F: 40
ANALYTE #1 : FORMALDEHYDE

MOLE WEIGHT: 30.03
ug/sanple : 3.70
PPM :
ANALYTE #2
MOLE WEIGHT:
pg/sample
PPM

ddkkkkkkhkhkhkkkkkkhkhkkhkk CALCULATED RESULTS

GAS VELOCITY (Vs): 32.99
STACK GAS FLOW (Qs): 10043.8
o : 5743.7

STACK GAS TEMP : 298
MOISTURE (%H20): 13.5
CONCENTRATION (Cs): 3.08E-08
: 0

EMISSION RATE (Er): 1.06E-02
CONCENTRATION (Cs): NA
: NA

EMISSION RATE (Er): NA

COMMENTS:

ST

" HG

R

As(ft~2)

DRY MOLE WT
MOLE WT

DSCF

28.39

758.0
5.07E+00

29.86
28.27

2.65E-01

kkhkhkhhkhkkhhkhkkkhhkdkdk

FT/SEC

ACFM
DSCFM

Deg F

%

1b/DSCF
PPM

lb/hr

1b/DSCF
PPM

l1b/hr




PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS

CLIENT/PROJECT #:
SAMPLE LOCATION:
DATE/TIME:

RUN #:

STATIC PRESSURE("H20):
BAROMETRIC ("HG) :
Cp PITOT :
SQ. ROOT aP:

AVG STACK TEMP °F:
CIRC STACK? 1=Y,0=N:
DIA OR DIM (inches):
% H20

¥ 02

% co2
SAMPLE TIME(min)
ORIFICE Q (cc/min):
AVG ORIFICE TEMP *F:
ANALYTE #1
MOLE WEIGHT

pg/sample
PPM

ANALYTE §2
MOLE WEIGHT:

1g/sample
PPM

48 o6 8 24 42

ddkkdhkdhkhkhkhkhkhkhhkhkkikkhik
GAS VELOCITY (Vs):

STACK GAS FLOW (Qs):

STACK GAS TEMP :
MOISTURE (%H20):

CONCENTRATION (Cs):

EMISSION RATE (Er):

CONCENTRATION (Cs):

EMISSION RATE (Er):

COMMENTS:

Woodtech/4533.001
BOILER NO.2
11-5-91/1501

3

G.10
28.30
0.84
0.471
309.000
1.00
30.5
14.3
9.40
11.000
60.000
124.5
40
FORMALDEHYDE
30.03
3.80

CALCULATED RESULTS
33.06

10065.2
5606.0

309

14.3

3.17E-08
0

1.07E-02

NA
NA

Na

"HG 28.31

*R 769.0

As(ft~2) 5.07E+00
DRY MOLE WT 30.14
ST MOLE WT 28.41
DSCF 2.64E-01

hkkhkhkhkdkhikhkhkkhkkhkkhkhkk

FT/SEC

ACFM
DSCFM

Deg F

o

1b/DSCF
PPM

1b/hr

1b/DSCF
PPM

1b/hr




PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS -

Woodtech/4533.001

CLIENT/PROJECT #:
DRYER NO.1

SAMPLE LOCATION:

DATE/TIME: 11-7-91/1104
RUN #: 1
STATIC PRESSURE("H20): 0.01
BAROMETRIC("HG) : 28.30
Cp PITOT : 0.84
SQ. ROOT 4P: 0.140
AVG STACK TEMP °F: 137.000
CIRC STACK? 1=Y,0=N: 1.00
DIA OR DIM (inches): 24.0
% H20 : 3.9
¥ 02 : 19.00
% Cco2 : 2.000
SAMPLE TIME (min): 60.000
ORIFICE Q (cc/min): 126.8
AVG ORIFICE TEMP °F: 50
ANALYTE #1 : FORMALDEHYDE
MOLE WEIGHT: 30.03
ung/sample 9.90
PPM :
ANALYTE #2 :
MOLE WEIGHT:
ug/sanple :
PPM:

hkhkkkdhkkhhkkhkkkkhkhkkikkkk CALCULATED RESULTS

GAS VELOCITY (Vs): 8.65
STACK GAS FLOW (Qs): 1630.8
e : 1311.1

STACK GAS TEMP : 137
MOISTURE (%H20): . 3.9
CONCENTRATION (Cs): 8.27E-08
: 1

EMISSION RATE (Er): 6.51E-03
CONCENTRATION (Cs): NA
: NA

EMISSION RATE (Er): NA

COMMENTS :

"HG 28.30

°R 587.0

As(ft~2) 3.14E+00
DRY MOLE WT 29.08
ST MOLE WT 28.65
DSCF 2.63E-01

hhkkkhkkhkhkhkhkhhkhkkhhikx

FT/SEC

ACFM
DSCFM

Deg F
%

1b/DSCF
PPM

1b/hr

1b/DSCF
PPM

1b/hr




PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS

CLIENT/PROJECT #:
SAMPLE LOCATIGN:
DATE/TIME:

RUN #:

STATIC PRESSURE("H20):
BAROMETRIC ("HG) :

Cp PITOT :

SQ. ROOT aP:

AVG STACK TEMP *F:
CIRC STACK? 1=Y,0=N:
DIA OR DIM (inches):
% H20 :

% 02 :

$ CO2 :

SAMPLE TIME({min):
ORIFICE Q@ (cc/min):
AVG ORIFICE TEMP °F:
ANALYTE #1

MOLE WEIGHT

pg/sample
PPM

ANALYTE #2 :
MOLE WEIGHT:
yg/sample :
PPM:

“h 28 an

[TEXEEE LT EE LR EEE S 2 2 & X3
GAS VELOCITY (Vs):

STACK GAS FLOW (Qs):

STACK GAS TEMP

MOISTURE (%H20):

CONCENTRATION (Cs):

EMISSION RATE (Er):

CONCENTRATION (Cs):

EMISSION RATE (Er):

COMMENTS:

Woodtech/4533.001
DRYER NO.1

11-7-91/1207
2

0.01
28.30
0.84
0.127
136.000
1.00
24,0
3.9
19.00
2.000
60.000
126.8
50
FORMALDEHYDE
30.03
7.40

CALCULATED RESULTS
7.83

1476.3
*1188.8

136
3.9

6.18E-08
1

4.41E-03

NA

NA

IIHG

'R

As (£t~2)

DRY MOLE WT
ST MOLE WT

DSCF

28.30

596.0
3.14E+00

29.08
28.65

2.63E-01

kkkkhkkkkkkkhkhkhhhkkkk

FT/SEC

ACFM
DSCFM

Deg F

%

1b/DSCF
PPM

lb/hr

1b/DSCF
PPM

1b/hr




PACTFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS

Woodtech,/4533.001

CLIENT/PROJECT #:
DRYER NO.1

SAMPLE LOCATION:

DATE/TIME: 11-7-91/1615
RUN #: 3
STATIC PRESSURE({"H20): 0.01
BAROMETRIC("HG) : 28.30
Cp PITOT : 0.84
5Q. ROOT aP: 0.125
AVG STACK TEMP °F: 137.000
CIRC STACK? 1=Y,0=N: 1.00
DIA OR DIM (inches): 24.0
% H20 : 3.9
¥ 02 : 15.00
% CO02 : 2.000
SAMPLE TIME(min): 60.000
ORIFICE Q {(cc/min): 126.8
AVG ORIFICE TEMP °F: 50
ANALYTE #1 : FORMALDEHYDE
MOLE WEIGHT: 30.03
Lg/sample 2.80
PPM
ANALYTE #2
MOLE WEIGHT:
ug/sample
PPM

khkhkkhkhkdkhkkhkkhkkhkkkhkk CALCULATED RESULTS

GAS VELOCITY (Vs}: 7.69
STACK GAS FLOW (Qs): 1449.6
- e : 1i65.4
STACK GAS TEMP : 137
MOISTURE (%H20): 3.9
CONCENTRATION (Cs): 2.34E-08
: ¢]

EMISSION RATE (Er): 1.64E-0Q3
CONCENTRATION (Cs): NA
: NA

EMISSION RATE (Ex): NA

COMMENTS:

"HG

*R
As(ft~2)

DRY MOLE WT
ST MOLE WT

DSCF

28.30

597.0
3.14E+00

29.08
28.65

2.63E-01

******_*************

FT/SEC

ACFM
DSCFM

Deg F

%

1b/DSCF
PPM

lb/hr

1b/DSCF
PPM

lb/hr




PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS

Woodtech/4533.001

CLIENT/PROJECT #:
DRYER NO.2

SAMPLE IOCATION:

DATE/TIME: 11-7-91/1104
RUN #: 1
STATIC PRESSURE("H20): 0.01 "HG 28.30
BAROMETRIC ("HG) : 28.30
Cp PITOT : 0.84
S5Q. ROOT aP: 0.118
AVG STACK TEMP °F: 114.000 °R 574.0
CIRC STACK? 1l=Y,0=N: 1.00
DIA OR DIM (inches): 24.0 As(ft~2) 3.14E+00
% H20 : 2.1
% 02 : 20.00 DRY MOLE WT 28.96
% C02 1.000 ST MOLE WT 28.73
SAMPLE TIME (min): 60.000
ORIFICE Q (cc/min): 124.5 DSCF 2.59E-01
AVG ORIFICE TEMP °F: 50
ANALYTE #1 : FORMALDEHYDE
MOLE WEIGHT: 30.03
pg/sanple : 8.00
PPM :
ANALYTE #2
MOLE WEIGHT:
ug/sanmple :
PPM:

kdkhhkhkkkhkhkhkhhhhkhhkhik

CALCULATED RESULTS

kdkkhkhkhkdhhkhkhhhkhhhxdk

GAS VELOCITY (Vs): 7.14 FT/SEC
STACK GAS FLOW (Qs): 1345.5 ACFM
- : 1146.1 DSCFM

STACK GAS TEMP 114 Deg F

MOISTURE (%H20): 2.1 )

CONCENTRATION (Cs): 6.81E-08 1b/DSCF
: 1 PPM

EMISSION RATE (Er): 4.68E-03 1b/hr

CONCENTRATION (Cs): NA  1b/DSCF
: NA PPM

EMISSION RATE (Er): NA 1b/hr

COMMENTS :




PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS -

Woodtech,/4533.001
DRYER NO.2

CLIENT/PROJECT 4#:
SAMPLE LOCATION:

DATE/TIME: 11-7-91/1207
RUN #: 2
STATIC PRESSURE("H20): 0.01 YHG 28.30
BAROMETRIC ("HG) : 28.30
Cp PITOT : 0.84
5Q. ROOT aP: 0.155
AVG STACK TEMP °F: 115.000 *R 575.0
CIRC STACK? 1=Y,0=N: 1.00
DIA OR DIM (inches): 24.0 As(ft~2) 3.14E+00
% H20 : 2.1
¥ 02 : 20.00 DRY MOLE WT 28.96
% Co2 : 1.000 ST MOLE WT 28.73
SAMPLE TIME(min): 60.000
ORIFICE Q (cc/min): 124.5 DSCF 2.59E-01
AVG ORIFICE TEMP “F: 50
ANALYTE #1 : FORMALDEHYDE
MOLE WEIGHT: 30.03
pg/sanple 9.00
PPM
ANALYTE §#2
MOLE WEIGHT:
pg/sample
PPM

dhkkkkkhkbhkhkhkhkhkkhkkikik

CALCULATED RESULTS

Ahkkkkkhkhkhkdhhkhkhkhhdk

GAS VELOCITY (Vs): 9.38 FT/SEC
STACK GAS FLOW (Qs): 1768.9 ACFM
- : 1504.2 DSCFM
STACK GAS TEMP 115 Deg F
MOISTURE (%H20): 2.1 %
CONCENTRATION (Cs): .66E-08 1b/DSCF
: 1 PPM
EMISSION RATE (Er): .91E-03 1b/hr
CONCENTRATION (Cs): NA  1lb/DSCF
: NA PPM
EMISSION RATE (Er): NA 1b/hr

COMMENTS :




PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS

CLIENT/PROJECT #:
SAMPLE LOCATION:
DATE/TIME:

RUN #:

STATIC PRESSURE("HZ20j):

BAROMETRIC ("HG) :

Cp PITOT :

SQ. ROOT aP:

AVG STACK TEMP °F:

CIRC STACK? 1=Y,0=N:

DIA OR DIM (inches}):

% H20 :

% 02

¥ Co2

SAMPLE TIME (min)

ORIFICE Q (cc/min):

AVG ORIFICE TEMP °F:
ANALYTE #1

MOLE WEIGHT:

1Hg/sample
PPM

ANALYTE #2 :
MOLE WEIGHT:

pg/sample
PPM

s an e

khkkkhkhkhhkkhhkkhhkkkhkdkikk
GAS VELOCITY (Vs):
STACK GAS FLOW (Qs):

-

STACK GAS TEMP
MOISTURE (%H20):

CONCENTRATICN (Cs):

EMISSION RATE (Er):

CONCENTRATION (Cs):

EMISSION RATE (Er):

COMMENTS :

Woodtech,/4533.001
DRYER NO.2

11-7-91/1615
3

0.01
28.30
0.84
0.157
115.000
1.00
24.0
2.1
20.00
1.000
60.000
124.5
50
FORMALDEHYDE
30.03
3.00

CALCULATED RESULTS
9.46

1782.6
1515.8

115

2.1

2.55E-08

2.32E-03

NA
NA

NA

"HG 28.30

‘R 575.0

As(ft~2) 3.14E+00
DRY MOLE WT 28.96
ST MOLE WT 28.73
DSCF 2.59E-01

khkhkkkhkhkkhkhkhkkkkhkkhkhkk
FT/SEC

ACFM
DSCFM

Deg F

%

1b/DSCF
PPM

lb/hr

1b/DSCF
PPM

l1b/hr




.

PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS

EXAMPLE CALCULATION

CLIENT/PROJECT NUMBER:
SAMPLE LOCATION:
DATE/TIME:
RUN #:
1.SAMPLE VOLUME (DSCF) :
Vstd = 6.23E-4*Q(cc/min) *Time*Pbar ("Hg)/Tor(°R) =
2.MOLECULAR WEIGHT:

Md = 0.44*(%C02)+0.32*(%02)+0.28(%N2+%C0) =
Ms = Md*(1l-Bws}+(18.0*Bws) =

3.VOLUMETRIC FLOW RATE(Q) :
Vs = 85.49*Cp*Avg(/\P~0.5)*[Ts(°R)/ (Ps"Hg*Ms) )~0.5

Qa = Vs*60*As(ft?) =
Qstd = Qa*17.647*(1~%H20)*Ps/Ts(°R) =

EMISSION DATA FOR

CONCENTRATION(Cs) :

Cs(1lb/dscf) = 2.20E-06*Mn(mg)/Vstd =
Cs(ppm) = 3.855E08*Cs(lb/dscf)/mole wt =

EMISSION RATE(Er):
Er(lb/hr) = Cs(lb/dscf) *Qstd*60 =

EMISSION DATA FOR

CONCENTRATION (Cs) :

Cs(lb/dscf) = 2.20E-06*Mn(mg)/Vstd =
Cs(ppm) = 3.855E08*Cs(lb/dscf)/mole wt =

EMISSION RATE(Er):
Er{lb/hr) = Cs(lb/dscf)*Qstd*60 =

2.62E-01

30.31
28.23

28.8
8778.1
4772.2

9.57E-08

2.74E-02

NA
NA

NA




PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS -

CLIENT/PROJECT #:
SAMPLE LOCATION:
DATE/TIME:

RUN #:

STATIC PRESSURE ("H20):
BAROMETRIC ("HG) :

Cp PITOT :

SQ. ROOT a4P:

AVG STACK TEMF °*F:
CIRC STACK? 1=Y,0=N:
DIA OR DIM (inches):
% H20 :

% 02 :

% coz2 :

SAMPLE TIME (min):
ORIFICE Q (cc/min):
AVG ORIFICE TEMP °*F:
ANALYTE #1 :

MOLE WEIGHT:

ug/sample
PPM

ANALYTE #2
MOLE WEIGHT:

ug/sample
PPM

kkkkhkkdkhkkkhkhkhkkhkhhhkik

GAS VELOCITY (Vs):

STACK GAS FLOW (Qs):
STACK GAS TEMP
MOISTURE (%H20):

CONCENTRATION (Cs):

EMISSION RATE (Er):

CONCENTRATION (Cs):
EMISSION RATE (Er):

COMMENTS :

Woodtech/4533.001
SCRUBBER INLET
11-8-91/1330

1

3.60
28.40
0.84
0.915
77.000
1.00
23.9
1.2
20.00
1.000
60.000
126.8
40

FORMALDEHYDE

30.03
7.10

CALCULATED RESULTS

52.98

9882.8
9197.7

77

1.2

FORMALDEHYDE

5.79E-08
1

3.20E-02

NA
NA

NA

llHG

*R
As(ft~2)

DRY MOLE WT
ST MOLE WT

DSCF

28.66

537.0
3.11E+00

28.96
28.83

2.70E-01

khkkkkhkhhkhkhkhkhkhkkkhkhk

FT/SEC

ACFM
DSCFM

Deg F

%

1b/DSCF
PPM

1b/hr

ib/DSCF
PPM

1b/hr




PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS

Woodtech/4533.001

CLIENT/PROJECT #:
SCRUBBER INLET

SAMPLE LOCATION:

DATE/TIME: 11-8-91/1500
RUN #: 2

STATIC PRESSURE("H20): 3.60
BAROMETRIC("HG) : 28.40
Cp PITOT : 0.84
SQ. ROOT a4P: 0.923
AVG STACK TEMP °‘F: 77.600
CIRC STACK? 1=Y,0=N: 1.00
DIA OR DIM (inches): 23.9
% H20 : 1.2
% 02 : 20.00
% co2 : 1.000
SAMPLE TIME (min): 60.000
ORIFICE Q (cc/min): 126.8

AVG ORIFICE TEMP °F: 40
ANALYTE #1 : FORMALDEHYDE

MOLE WEIGHT: 30.03
pg/sample : 7.60
PPM :
ANALYTE #2 :
MOLE WEIGHT:
ug/sample
PPM

dekdekddkdkdekddkkhdkhkohkhkdokk CALCULATED RESULTS

GAS VELOCITY (Vs): 53.45

STACK GAS FLOW (Qs): 9970.4

' : 9268.9

STACK GAS TEMP : 78

MOISTURE (%H20): 1.2
FORMALDEHYDE

CONCENTRATICN (Cs): 6.20E—0§

EMISSION RATE (Er): 3.45E-02

CONCENTRATION (Cs): NA

: NA

EMISSION RATE (Erj}: NA

COMMENTS :

" HG

R

As(ft~2)

DRY MOLE WT
ST MOLE WT

DSCF

28.66

537.6
3.11E+00

28.96
28.83

2.70E-01

kokdkokkokdkkdhokdkdkdkhkdkkkk

FT/SEC

ACFM
DSCFM

Deg F

[
K]

1b/DSCF
PPM

1b/hr

1b/DSCF
PPM

1b/hr




.'1'
-

PACIFIC ENVIRONMENTAL SERVICES

Woodtech/4533.001

CLTENT/PROJECT #:
SCRUBBER INLET

SAMPLE LOCATION:

EMISSICNS CALCULATIONS

DATE/TIME: 11-8-91/11730
RUN #: 3
STATIC PRESSURE("H20): 3.60 "HG 28.66
BAROMETRIC ("HG) : 28.46G
Cp PITOT : 0.84
5Q. ROOT aP: 0.926
AVG STACK TEMP °F: 75.000 ‘R 535.0
CIRC STACK? 1=Y,0=N: 1.00
DIA OR DIM (inches): 23.9 As(ft~2) 3.11E+00
% H20 : 1.2
¥ 02 : 20.00 DRY MOLE WT 28.96
% Co2 : 1.000 ST MOLE WT 28.83
SAMPLE TIME(min): 60.000
ORIFICE Q (cc/min): 126.8 DSCF 2.70E-01
AVG ORIFICE TEMP °*F: 40
ANALYTE #1 : FORMALDEHYDE
MCLE WEIGHT: 30.03
pg/sample : 7.20
FPM :
ANALYTE #2 :
MOLE WEIGHT:
rg/sample
PPM:

kkkkkkhkhkkhhhkdhkddhkdkhhik

CALCULATED RESULTS

khkkdkkhkhhkhkhhkkhhkhkhkkhk

GAS VEILOCITY (Vs): 53.51 FT/SEC
STACK GAS FLOW (Qs): 9981.8 ACFM
.- : .9324.6 DSCFM

STACK GAS TEMP : 75 Deg F

MOISTURE (%H20): 1.2 %

CONCENTRATION (Cs): 5.88E-08 1b/DSCF
: 1 PPM

EMISSION RATE (Er): 3.29E-02 1b/hr

CONCENTRATION (Cs): NA 1b/DSCF
: NA PPM

EMISSION RATE (Er): NA lb/hr

COMMENTS :




n

PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS

CLIENT/PROJECT #:
SAMPLE LOCATION:
DATE/TIME:

RUN #:

STATIC PRESSURE('"H20):

BAROMETRIC ("HG) :

Cp PITOT :

SQ. ROOT aP:

AVG STACK TEMP °F:

CIRC STACK? 1=Y,0=N:

DIA OR DIM (inches):

% H20

% 02

% Co2

SAMPLE TIME(min)

ORIFICE Q (cc/min):

AVG ORIFICE TEMP °F:

ANALYTE #1 :

MOLE WEIGHT:
ug/sample

PPM

ANALYTE #2 :

MOLE WEIGHT:

ug/sample :

PPM:

kdkhkhkhkhhhkhkhhkkhhkhkkksik

GAS VELOCITY (Vs):
STACK GAS FLOW {Qs):

STACK GAS TEMP :
MOISTURE (%H20):
CONCENTRATION (Cs):

EMISSION RATE (Er}):

CONCENTRATION (Cs):
EMISSION RATE (Er):

COMMENTS :

Woodtech/4533.001
SCRUBBER OUTLET

11-8-91/1330
1

0.50
28.40
0.84
0.893
61.000
1.00
24.0
1.8
20.00
1.000
60.000
124.5
40
FORMALDEHYDE
30.03
3.60

CALCULATED RESULTS
51.17

9645.3
9123.0

61
1.8

2.99E-08
0

1.64E-02

NA
NA

Na

"HG 28.44

‘R 521.0

As(ft~2) 3.14E+00
DRY MOLE WT 28.96
ST MOLE WT 28.76
DSCF 2.65E-01

kkkhkkhkhkkhhkkhkhhkkhkkx

FT/SEC

ACFM
DSCFM

Deg F

%

1b/DSCF
PPM

lb/hr

1b/DSCF
PPM

1b/hr




PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS

CLIENT/PROJECT §:
SAMPLE LOCATION:
DATE/TIME:

RUN #:

STATIC PRESSURE("H20):
BAROMETRIC ("HG) :

Cp PITOT :

SQ. ROOT 4&P:

AVG STACK TEMP °F:
CIRC STACK? 1=Y,0=N:
DIA OR DIM (inches)
% H20

% 02

% Co2

SAMPLE TIME (min)
ORIFICE Q (cc/min):
AVG ORIFICE TEMP °F:
ANALYTE #1 :

MOLE WEIGHT:

pg/sample
PPM

ANALYTE #2 :
MOLE WEIGHT:

ug/sample
PPM:

e 48 se e 2a

khkkhkkkdkhkkhkhkkdhhkhkk
GAS VELOCITY (Vs):

STACK GAS FLOW (Qs):
STACK GAS TEMP :

MOISTURE (%H20):

CONCENTRATION (Cs):

EMISSION RATE (Er):

CONCENTRATION (Cs)

4 4n

EMISSION RATE (Er):

COMMENTS:

Woodtech/4533.001
SCRUBBER OUTLET

11-8-91/1500
2

0.50
28.40
0.84
0.879
61.200
1.00
24.0
1.8
20.00
1.000
60.000
124.5
40
FORMALDEHYDE
30.03
5.70

CALCULATED RESULTS
50.39

9499.1
8981.3

61
1.8

4.74E-~08

2.55E~02

NA
NA

NA

"HG 28.44

‘R 521.2

As(ft~2) 3.14E+00
DRY MOLE WT 28.96
ST MOLE WT 28.76
DSCF 2.65E-01

kkkkkkhkhkkhkhkhhkhkixx

FT/SEC

ACFM
DSCFM

Deg F

%

1b/DSCF
PPM

1b/hr

1b/DSCF
PPM

1b/hr




e

PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS -

CLIENT/PROJECT #:
SAMPLE LOCATION:
DATE/TIME:

RUN #:

STATIC PRESSURE("H20):
BAROMETRIC ("HG) :
Cp PITOT :
SQ. ROOT aP:
AVG STACK TEMP °F:
CIRC STACK? 1=Y,0=N:
DIA OR DIM (inches)
% H20

£ 02

% Co2
SAMPLE TIME(min)
ORIFICE Q {cc/min):
AVG ORIFICE TEMP °F:
ANALYTE #1
MOLE WEIGHT:
pg/sample

PPM

ANALYTE $2
MOLE WEIGHT
ug/sample :
PPM:

Wy 48 AU ee as

2 B8 4 0

Kkkkkhkhkkhkkhkdkkkkhkhkhikk
GAS VELOCITY (Vs):

STACK GAS FLOW (Qs)

STACK GAS TEMP
MOISTURE (%H20):

CONCENTRATION (Cs)

R Y)

EMISSION RATE (Er):

CONCENTRATION (Cs):

EMISSION RATE (Er):

COMMENTS :

Woodtech/4533.001
SCRUBBER QUTLET
11-8-91/1730

3

0.50
28.40
0.84
0.829
58.000
1.00
24.0
1.8
20.00
1.000
60.000
124.5
40
FORMALDEHYDE
30.03
4.10

CALCULATED RESULTS
47.38

8930.2
8495.6

58
1.8

3.41E-08
0

1.74E-02

NA
NA

NA

"HG 28.44

‘R 518.0

As(ft~2) 3.14E+00
DRY MOLE WT 28.96
ST MOLE WT 28.76
DSCF 2.65E-01

hkkkhkhkhkkhkhkkhkhkhrkhkhd

FT/SEC

ACFM
DSCFM

Deg F
%

1b/DSCF
PPM

1b/hr

1b/DSCF
PPM

lb/hr




" APPENDIX G

FIELD DATA SHEETS
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PACIFIC ENVIRONMENTAL SERVICES, INC.

EE'
i

PLANT _wWeodhe & (£64)

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

e g TV LT

FRET

f

l DATE _ _te.23.% clwm“a\w-\ '
: SAMPLING LOCATION _Dec:lw 41 !&- o lds
INSIDE OF FAR WALL TO R
l OUTSIDE OF RIPPLE, (DISTARCE A) ___ 33.%5 —
; INSIOE OF NEAR WALL TO
: OUTSIDE OF MIPPLE, (DISTANCE B) . L.1S
l STACK L.D., (DISTANCE A - DISTANCE B) > vpteem
! NEAREST UPSTREAM DISTURBANCE ___ 1+ ¢ 2.4 4}
: HEAREST DOWNSTREAM DISTURBANCE _4{1* (1.5 dd}
l CALCULATOR _Skn%gg - : SCHEMATIC OF SAMPLING LOCATION
i TRAVERSE : PRODUCT OF TRAVERSE POINT LO
I POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF K
_ HUMBER OF STACK LD. STACK 1.D. (TO NEAREST 1/3 INCH) DISTANCE B (SUt OF COLUMNS -
l { o2 35. S 'lr"" .75 Z-Sﬂﬂz--!g
: z 081 2 o4 3.7
l 3 L4 .3.L0 5.3
[ LT s.do .5
' s uso .63 .3y
I b . $-107 ] to. g, 2.0
7 el 1 ed a4
l S se 22.9 14.¢
q Q3 2.1 LY
I 1 992 265 232
. N 433 135 30.2
l 17 Wi i 29.9 VAR X I




TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

. X
PLANT _LUcoD e )
DATE W-7-9t 3
SAMPLING LOCATION _S mALL. ‘Da% €6 sracc  Deve h | v U
INSIDE OF FAR WALL TO ' J X —_-— ()
QUTSIDE OF HIPPLE, (DISTANCE A) @
INSIDE OF NEAR WALL TO ‘ D >— U —>
OUTSIDE OF NIPPLE, (DISTANCE B) :
STACK 1.D., (DISTANCE A - DISTANCE B) 29 "
NEAREST UPSTREAM DISTURBANCE  (|)) 65"
HEAREST DOWNSTREAM DISTURBANCE () —IC ™
CALCULATOR SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUSHS 2 AND 3 | FRo@ OUTSIDE OF RIPPLE
NUMBER OF STACK LD. STACK LD. {TO HEAREST 1.8 JNCH) DISTANCE B (SUH OF COLUMHS § & 5
| 01032. 24“ C.711 — O, 11
Z O 105" 2.5 — 5
3 0.194 4.3 - 4.1
4 ©.32% | ~ 1.5 - 1,75
5 C.s1] 1o, 2 - A
b O .80 9.3 - 14, 3
1 C.P99 L5 — 2.5
R 0.9¢E€ - 4 23.2 — 23.2

PACIFIC S remri AL S5 01288 g
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

X
PLANT _WooDTEC D
DATE _{1-7 -9{ JEy
SAUMPLING LOCATION _RzG_DCuER STAck v U
INSIDE OF FAR WALL TO ¥

OUTSIDE OF NIPPLE, {DISTANCE A) X = t (.))
INSIDE OF HEAR ¥ALL TO D U —
OUTSIDE OF NIFPLE, (DISTAKCE B) _ :

STACK 1.D., (DISTANCE A - OISTANCE B) __44.2%

NEAREST UPSTREAM DISTURBARCE  (|J) 173
NEAREST DOWNSTREAM DISTURBANCE (D) ok “
CALCULATOR SCHEMATIC OF SAMPLING LOCATION
TRAVERSE ‘ PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMKS 2 AND 3 £ROI4 QUTSIDE OF HIPPLE
NUMBER OF STACK LD. STACK 1.D. {TO HEAREST 1.8 INCH) DISTANCE B (SUM OF COLUMNS 4 & )
i ©.032 44,25 " | - (.4
2 O Cs 4.45 - 4.5
3 0194 B - €%
q ©.323 1<1.3 - 14, 3
5 O 35.0 — 30.0
& O.PCL 35.7 ~ 35.1
1 Q. 895 29. ¢ - 39. 6
g . 968, N 42.8 — 42.€

1
n
1

raLTERC

[
m
o




A
TA, 24" ™ SO Pryes STk
Aees "
A\ '70 ) Qlﬁl . .
g " e
P =Y N [ ¢¢
<] 3.7 b
" 0.7
—L z 2.5
3 ST
Y 115
S ik.2
& 9.2
7 2.5
% 33, %
e — {‘ﬂ{j
I o dtfu B"S FX‘LTQI Stodde
Toron %
e .
Op 113 ~ oy
P I'S o - c?'/‘;
-/
‘ Ly | daq'!
_ Yy :
2 4. l> |
5.6
3
9 [‘-‘5 " 36) i |
C 20.0 03 [G (70‘-/C
i 335




E
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L
1
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1
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1
1
|
/a\é-———-—-—"

e Ys33. 00/
{
|23 (?\\%Diiﬁ 5‘4‘:—6}5” E:s D;n)
y

23,575 TD Wﬂeé/v\ 70
SCEWGAEST]

/ L0 /.05

< 1Y 6 33

S - 296 7,07

Y 76N 't

5 L ESy 204

lo Sk 22.&
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

PLANT _JconTEril

DATE __Nn-§f-94

SAMPLING LOCATION

SeRuBRce  Taowey

INSIDE OF FAR WALL TO
QUTSIDE OF HIPPLE, (DISTANCE A)

IRSIDE OF NEAR WALL TO
QUTSIDE OF NIPPLE, (DISTAKCE B)

i
|

nt

X
<D 1

=,

STACK L.D., (DISTANCE A~ DISTANCE By __23. g 75
NEAREST UPSTREAM DISTURBANCE ()}
NEAREST DOXNSTREAM DISTURBANCE ()
CALCULATOR SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMHS 2 AND 3 FRO!4 QUTSIDE OF NIPPLE
NUMBER OF STACK L.D. STACK 1.D. (TO NEAREST 1,8 INCH) DISTANCE B (SUM OF COLUMNS 4 2 5)
[ 0.044 23. 615" [.05 - .05
2 0. 4% 3.5 — 2.5
3 ¢ By 1.C3 — 1.C7
4 &.1c4 i . & - TR
s 0. 854 26,4 - 0.4
b ¢ 35¢ 2.8 — 22.8

PACIFIC Errvinln iy

in
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

T
{
|

, A
PLANT _luccnTECH n
DATE -8 -G _ *
SAMPLING LOCATION __SLLUBRReERr L uT T " U
INSIDE OF FAR WALL TO X g d
OUTSIDE OF NIPPLE. (DISTANCE A) JD
IXSIDE OF HEAR ¥ALL TO |-<D >—V ——>-|
OUTSIDE OF NIPPLE, (DISTANCE B) ,
STACK L.D., (DISTANCE A - DISTANCE B) 24
NEAREST UPSTREAM DISTURBANCE  (|) £
NEAREST DORNSTREAM DISTURBANCE (p) — P
CALCULATOR SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAYERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 FROM QUTSIOE OF NIPPLE
NUMBER OF STACK LD, STACK 1.0. (TD HEAREST 1.8 INCH) DISTANCE B (SUM OF COLUMNS 4 2 5)
! €.032 24" o.77 — c.17
Z C 1G5 2.5 - 2.9
3 <194 o, 7 — 4,7
4 0.323 7.715 — 175
5 0. 617 Ay — 6. 25
(o 0. L300 9.3 — i9. 3
7 C. 95 AN - . s
ud 0. 9eE 23,2 — 23.2

SOHI AT AL TER LG
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i

0
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- APPENDIX H

STRIP CHART DATA/CEM CALIBRATION SHEETS

H-1




DATLY CEM CALIBRATION AND PERFORMANCE EVALUATION

Plant Laan Tech Parameter  $0,, CO,, 0,, NO_, [THC/
Location S ,;p‘,lwvglf,fp Monitor Jum ~
Date I} -2 -4 Span velue ppm or % "7L,f
Operztor 1‘}? Chart scale 100
PN (L5%7 00) Pbar, in.Hg
Time, Pretest Post-test Tamb, °F
Run Nho.
\ Q\D Concentration Aralyzer
J?Et: N predicted by cali-
Cal. gaJ art d1v15ﬁons equation* bration
Cylinder conc. error,**  Drift ***
No. ppm or } Pretest Posttest Pretest Posttest % of span % of span
................. e e e e e m e e ——— s ——
14 7 -~
St3  4ss5 65 1 LY 5.9, 2.1

T Ky ogrh 357 g

~ a0 -
1)) #5 50 %0 & i 0

- R e e e R D Al oy o e R M ER AR N e R m e e R L M e R R A e TR e M T e ey e e - A e MR de o e T s e e e e

® Perform linear rearession of pretest cal. gas concentration vs. chart
c¢ivisions to determine followino equation:

y=mx < b X = ppm y = chart division

Cor deteé recuction: J3
(Chart division - b} _ {CD —3‘6 )

Pollutant omm/% = ( : )
m /. e
Correlation coef. = 0,76¢
. o _ (Cal. aas conc. - conc. predicteg) x 100
** fnglyzer cal. error, % span = Span value

Acceptable limit = <2% of span (25% for THC).

(Posttest cal. response - initial cal. response) x 100
Span vatue

*++ Drift % span =

Acceptable limit <3% of span
Minimum detectable limit = 2% of span or ppm or 3 {circle one)
% of span or ppm or ¥ {circle one)

1]

Maximum zero drift

" Maximum cal. drift L of span or ppm or ¥ (circle one)

COMMENTS: Pretest or posttest [circle one) calibration used to quantitate
sample data. Posttest is used if drift exceeds limits and if post-
test yields higher concentrations.




l DAILY CEM CALIBRATION AND PERFORMANCE EVALUATION
l Plant () o=h T:§=_¢/ﬂ Parameter S0,, €0, 0,, NO |, \(T;{}\'
Location (20 ]ep. 2]  Monitor J U
) - ) Aa 7
l Date I e 1 Span value ppm or % 77+
. Operetor LS Chart scale 100
I PN 45T, o0 Pbar, in.Hg
Time, Pretest Post-test Tamb, °F
I Run Ho.
/ C i i
A oncentration Analyzer
l ;ﬂﬂ i\.\ ’;P fy predicted by cali-
Cal. gag Chdrt d1v1su‘ms equation* bration
_ Cylinder conc., error,**  Drift, ***
I No. ppm or = Pretest Posttest Pretest Posttest % of span % of span
.................. | T Uy RS LS
513 g5 b6 4] )V 523 T2
-1 ﬂ’/
l W1 55T 3L 33 57 72 237 ~LY
-~
" /5% 3 258 B p58 150 /5.0 “/7
O » (9595 42 (3 Tk
' * Perform linear regression of pretest cal. gas concentration vs, chart
givisions to determine 7Yollowing equation:
l y=Emx +b X = ppm y = chart division Pp
For datz recuction: “‘(9__(.:,-/;
= 1w 1 - _ﬂ?’]7 l‘th—-‘ :;1’77
l Pollutant pem/g = (Chert division - b) _ (CD £ ) D £
s m f/ Y7 — ey
| - ‘ = £55¢
i

I Correlation coef. =

(Cal. aas conc. - conc. predicted) x 100
Span value

o

~ Span =

I ** fnalyzer cal. error,

hcceptable limit = <2% of span (25% for THC).

I exs Orift % span = (Posttest cal. response - initial cal. response) x 100
Span value

I Acceptable limit <3% of span
Minimum detectable limit = 2% of span or ppm or % (circle one)
I Maximum zero drift = % of span or ppm or I (circle one)
Maximum cal. drift = % of span or ppm or % (circle one)

l COMMENTS: Pretest or posttest {circle one) calibration used to quantitate
: sample data. Posttest is used if drift exceeds limits and if post-
I test yields higher concentrations.




DAILY CO CEM CALIBRATION ALD rt

PERFORMANCE EVALU~T:ON

#fEe O

Plant Iﬁhwrf-ftal- Monitor
Location Tl N Span value /Z[ﬂ
Date A _~ Chart scale 100
Operator Q}S- Pbar, in.Hg
PN ¢T3 A0 Tamb, deg. F
Run HNo. Time, Pretest Post-test
’,
S R 4 .
40 ”}/'371 '35' Concentration Analyzer
Vi ! 3 predicted by cali-
Cal. gas ~ Chart divisjons pquation* bration
Cylinder conc., / error,** Drift,***
No. ppm Pretest Posttest Pretest Posttest % of span % of span
""""""""""" it abit ailebiet il e
T 5453 52 5D azpd gL
L3 PE .5 BB g - g
T e - -~ 2 . — FEd
R .2 pe tf [] f f; ;}“f" ? '3/
& 5,5 5,8 I 5.¥ L2 el

..-—-._-.-q._..-_..-.._..-_-—..-_-._-_q.__.-_-_...-_-_.-_-_.—-__-_-—_...-.-._..--..---._---..-_-_-_-_..__

* perform linear regression of pretest cal. gas concentration vs, chart
divisions to determine following equation:
y = chart division

y =mx *Db X = ppm
For data reduction: )
PR _ . _C_'}J';'\
Pollutant ppm/% = (Chert d1\;s1on b} _ %CD 2 j
: Al THN
Correlation coef. = 0.

(Cal. gas conc. - conc. predicted) x 100
Span value

** fAnalyzer cal. error, % span =

Acceptable limit = <2% of span
(Posttest cal. response - initial cal. response) x 100
Span value

*** Drift % span =

Acceptable limit <10% of span in 8 hours {EPA Method 10)

Mirimum detectable limit = 2% of span or ppm
% of span or ppm or % {circle one)

% of span or

H

Maximum zero drift

ppm or % {circle one)

”

Maximum cal. drift

COMMENTS: Pretest or posttest {circle one) calibration used to quantitate
sample data. Posttest is used if drift exceeds Timits and 1f post-

test yields higher concentrations.




DAILY CEM CALIBRATION AND PERFORMANCE EVALUATION

Plant g)chﬁi)ﬂ?ibg\ Parameter 50,, €0,, 0,,/8G ;) THC
Location Gogiew Dt P Monitor TEX.D \_~
Date jl- o9 Span value  ppm or %
Operetor TS Chart scale 100 /7/3/
PN 4552, 600 Pbar, in.Hg
Time, Pretest Post-test Tamb, °F
Run Ho.
o 47ﬁ 34}9 Concentration Analyzer
3? a / precdicted by cali-
Cal. gas Chart d1v1s1on equation* bration
Cylinder conc., error,**  Drift, ***
No. ppm or % Pretest Posttest Pretest Posttest % of span % of span
| :
------------------ Jemmmm———— -—---;".,*""'““"”“"’““““'“'f'_""‘“"'""""‘
5320 51055 5B 505 W2 .
4 - i d 1 7/
2z22.% 723¢ 1S Mo 22 2F T s
- } .
837 45 JAL i (2 LY -6
B ) -
a 3.:’) Jf’ 5.0 j,ﬂ £7 105

e e Ak = - = e L L - S M e e A Ee L A A M e A R M R e T = G S e = e = e Y W — e e W TR — omoae — —

* perform linezr regression of pretest cal. gas concentration vs. chart
¢ivisions to determine following equation:

v =mx b X = ppm y = chart division

For data recuction:
(Chert division - b) _ (CD %5 4f3

PO]]Utanu e ‘/’ -

m %?>7
250
Correlation coef. = J.z.ff)/
(Cal. aas conc. - conc. predicteg) x 100
*k 5 i « =
Analyzer cal. error, % span Span value

(Posttest cal. response - initial cal. response) x 100

***+ Orift % span = Span value
Acceptable limit <3% of span
Minimum detectable limit = 2% of span or ppm or ¥ (circle one)
Maximum zero drift = I of span or ppm or ¥ (circle one)
Maximum cal. drift = % of span or ppm or ¢ (circle one)

COMMENTS: Pretest or posttest (circle one) calibration used to quantitate
sample data. Posttest is used if drift exceeds limits and if post-
test vields higher concentrations.




CEM DATA REDUCTION SHEET FOR BAG ANALYSIS OR STEADY READINGS

Rate

.'! ."—5 - f‘/

Operator

Pollutant ppm/% =

PN YA

Parameter S0,, NO_

Location

b ]

€0,, 0,,(THC? CO

v .
foria M/

(Chart division - b) _ (CD -4 5/7)

m

YRR Y it
foev o f

Average
Time** ‘chart
Run No. | (24-H) | division| Conc Comments
I AR Bk
iA ; 1,9
/'/ - Z}/ |"r e
2 Y jet
/L,;,),{ [70 7.7
/."Af/'/ /4.2 5.0 , vl
hf(/ X3 PR Ve E A
= Ao T - 2 . -
Z  ree /};o ,;Et ;5;/ (D— Z.277
1220 .55 IR~ /o /A=
el o6 g5
i2%v| ¥ L )
iZod jb 35 fits = /'""“-‘/ !
I — —- ]
'3 /7.’“\-*/7"_‘{ 5'7 (/./- If :
17i:5 4 P :
- . Sod 3/
J74 ‘4} AN “
4 e 150
ot kg
- s
/} f:)/ = ) L'j ” D c:"-/y:/

*k

®
For NOX indicate whether NO, NO + NOZ' or N0, for specific interval.

,j; o7 /"'/i\/
(ke & [

Indicate whether time interval is from beginning of first time to beqin-

ning of second time or to end of second time (circle one, or describe

alternate).

Calculated by

on

Checked by

on
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CEM DATA REDUCTION SHEET FOR BAG ANALYSIS OR STEADY READINGS

Dategggﬁi-é«f@/

Parameter S0,, NO_,  CO,, 0,, THC,/CO.

Operator

2

PN #4250 )

Pollutant ppm/% =

Location

%)

{(Chart division - b) _ (€D -5 25

m [{ ,p-)’[,:;‘T
Average
Time** chart
Run No. | (24-F) } division| Conc. Comments
B R REE
B3| HE | s5
(] 158 WIAS
1654 185 i
pos| 178 el a4 9
N A
o2t sz 0 2o,
(2L 7o 72
1250 1757 M54
24 155 gty
;260 15V - p
P A L oy
308758 iyl | Ave 1957
T A 130 |ved
7735 156 T
7¢5] 1. b s
/7;}; "y {1685
/;ﬂqu j4-4 .L{54ﬂ\
Wi 7 bbb fve 18

[ ]
For NOx indicate whether NO, NO + NOZ’ or NO, for specific interval.

+*
Indicate whether time interval is from beginning of first time to begin-
ning of second time or to end of second time (circle one, or describe
alternate).

Calculat

ed by

on

Checked by

on




. . . - e

CEM DATA REDUCTION SHEET FOR BAG ANALYSIS OR STEADY READINGS

. e "
Date il -4 Parameter SO,,(N0_/ €O,, 0,, THC, CO
Operator [ JS PN /35 G0 Location Jz—'o.'é-,( /J/
. ,- - - _ .“J
Pollutant ppm/% = (Chart division - b) _ (CD - ¥54F)
m ¢ ) L’U"{’])
Average
Time** chart
Run No. | (24-#) | division| Conc. Comments

[ YEr2st e 3 i
/¢35 /el |3t

wts] 764 Wi
Ve
yoé (72 sl
s\ 175 e
/& Joo-nng 4L 1i3.]
2R 125 e
2200 /40 1.4
249 sy Ve
iZ 14 4142 "
B2 0 |0y | b e
s s | e
(7 ise find
(744 155 [iags
/CTSTfW /544? (204
st sk L
018 S b

ﬂ.{/‘yj- = /'/f "/

\N

" For NO, indicate whether NO, NO + NO,, or N0, for specific interval.

* Indicate whether time interval is from beginning of first time to begin-
ning of second time or to end of second time {circle one, or describe
alternate).

Calculated by on Checked by on




i i wers wAL2DRATION AND PERFORMANCE EVALUATION
Plant ,,\/:f:-Q A Parameter S0,, €0,, O, mTHC
. Location s le LS1ET Monitor ElD
Date - < Span value ppm or ¥ 726 oo
' Operator 59 Chart scale 100 7
I PN g A, D, Pbar, in.Hg
' Chart d1v1s1onsqé 0 concentra-
l z tion pre- Cali- SampTing
Cal. gas Direct Injection dicted by bration = system
’ Cylinder conc., injection through equation,* error,** bias,***
l No. ppm or % to monitor System Direct System % of span % of span
A CIFT ::‘.37‘,"2_ N7 75 U 53/ - A/ o
Bocri-ot® 2224 582 300 244 30 5
ylem 2 278 857 (77 5.5 766 5 5
l D 5’,5 \.r?'zl /?.L #13 -D;(.’,'
* Perform linear regression of pretest cal. gas concentration vs. chart

divisions to determine following equation:

v=mx+b = ppm y = chart division

For datez reduction:
ician - AR

Poliutant ppn/s = {Chert division b) _ %CD £ %
i IJ'.]"DJ

il ;I.E'

(":-..

Correlation coef. =

Calculation concentration predicted by equation using actual chart

respense -cbtained from each calibration gas response.

gas,

om - predicted conc., ppm)

{Concentretion cf cal.
*+ (alibration error,  span = EBT

x 100

Span, ppm

Acceptable limit = z2% each gzs (THC limit is 25%).
*+* Sampling system bies =

(Direct injection gas conc.

- system injection gas conc.) x 100

Span value
Acceptable limit <5% of span

Minimum detectable limit = 2 percent of span or
one)

Rise time to 95% of response for high cal.

(return to zero after each injection}:

gas injected through system

ppm or % {circle

(28 s, s s, s Avg. s
Precision, % scale = difference in chart division response for two repeated

injections of the same gas concentration = - =

ne

{(clock time = }

COMMENTS:




l INTTIAL CO CEM CALIBRATIOH AKD PERFORMANCE EVALUZTION
I Plant é/,_-’";:" [ Tl Monitor LD e
i Location (L] p e T T Span value s ppm /;yﬁk?ﬂu
: Date 2 Chart scale 100 , i A
Operator 525 Pbar, in.Hg
I PN Al G 7 Tamb, °F
. Chart divisions Concentra- -
tion pre- . Cali- Sampling
Cal. gas Direct Injection dicted by bration system
Cylincer conc., injection through equation,* error,** bias,***
l No. ppm to monitor system Direct System % of span ¥ of span
R RO A S P sl = a0 0F
g N .{. '.—‘—::{."-— s = - NS ‘.‘!_I 7 r. 7
l A/ Ve E G s el o ‘7_.1 ~ 9 T/f. L o {/. 7 i’)
LIS 0 e 2. 3 o -
i 2 L YA 7= - n1 /‘/
. 5 - -
| v SL (- y = & T
* perform linear reqression of pretest cal. gas concentration vs. chart
divisions to determine following equation:
y=mx +b X = ppm y = chart division
- : - _ - L/ "!"'j
l Pollutant ppm/% = {(Chart division - b) _ (CD / )
m U )
l Correlation coef, = o i
- 1ct
«+ Calibration error, % span = (Cal. qas conc. - conc. predicted) < 100
I Span value
Acceptable limit <2% of span
l *** Sampling system bizs =
] {Direct injection qas con¢. - system injection gas conc.) x 100
: Span value
l Acceptable limit <5% of span
Hinimum detectable limit = 2 percent of span or ppm

Rise time to 90% of response for high cal. gas value: direct, system.
124 s, 4FD s, s Avg. s

Acceptable limits <30 seconds (direct injection).
Response for system injections must also be recorded.

Precision = difference in chart division response for two repeated injections
of the same gas concentration = - = T {clock time

= )

Acceptable limits = * 2 percent of full scale.

COMMENTS :




INITIAL CEM CALIBRATION AND PERFORMANCE EVALUATION

I Plant S 2or TE Parameter  S0,, C0,, 0,, NO ,/THC
Location Lot (. vf)— Monitor gy T~
Date S 2. Span value pprm or % FA4°¢
Operator s Chart scale 100
I P SRS AL Pbar, in.Hg
: Chart division T?il Concentra
r : -
l %f / tion pre- Cali- Sampling
: Cal. gas Direct Injection dicted by bration system
Cylinder conc., injection threugh equation,* error,** bias,***
I No. ppm or § to monitor System Direct System % of span % of span

. s . . Wm . e Ak i . S R A= M = e PN AR M M MR e em e e = e e e S W W A G e A R M MR MR M A W e e AL e

e A 4z,% RIS N S ¥
- rd
o (24T ] e 412 e - pa 1.8
N SRSV X

@ A A o A T o o A . T W e e - -

* Parform linear regression of pretest cal. gas concentration vs. chart
divisions to determine following equation:

v=mx+b X = ppm y = chart division

For date reduction:
. L2 104
Pollutant ppm/% = (Chart d‘“;51°” - b) . %CDﬁ‘%%ﬂ;; S
N "7‘& s J

~

; ZLa D
Correlation coef. = 4547~ , 975+

2 3

Calculation conceniration predicted by equation using actuzl chart
response obtained from each calibration gas response.

(Concentration cf cal. gas,
- predicted conc., ppm)
Span, ppm x 100

Acceptable limit = =22% each ges (THC limit is 25%).

o

== Calibration error, % span = EEC

**++ Sampling system bigs =

(Direct injection gas conc. - system injection gas conc.) x 100
Span vatue

Acceptable limit <55 of span

Minimum detectable limit = 2 percent of span or ppm or ¥ (circle
one)

Rise time to 95% of response for high cal. gas injected through system
(return to zero after each injection):

S, S, s  Avg. s

Precision, % scale = difference in chart division response for two repeated

injections of the same gas concentration = - =
{clock time = )

A

COVHE?\'TS :




| I DATILY CEM CALIBRATION AND PERFORMANCE EVALUATION
i
l Plant //3;19?&‘:;2— Parameter s0,, €0,, 0,, No_m
! . : ; : ) — AT
i Location _Aoi/up (D, e 7 Monitor J U S
l Date S < Gy Span value (pﬁn?oh' * %5
% Operator Chart scale 100 o
l PN #5D2 0D/ Pbar, in.Hg
% Time, Pretest Post-test Tamb, °F
l Run Ho.
H “, -/ .
; 0 .4,? 47 Concentration Bralyzer
I T R precicted by cali-
i Cal. gas CH&Ft divisions equation* bration
g Cylinder conc., - error,**  Drift, ***
I No. ppm or % PreFtest Posttest Pretest Posttest % of span % of span
&&3 """" P AP it ) et LY PSS SToTToTTTTTTTTTTTTT
5 7SR PR AR TR Jies T4
I" /507 gi sy gt g 45 . ﬁ J
L ’ w "!. A - . l'.
Y >/ 3 apd 93¢ 135 438 f
l # AR 57}" -‘"ﬁg_
O /o3 b0 ok ~#,0 7

* Perform linear rearession of pretest cal. gas concentration vs. chart
divisions to determine following equation:

v=mx +b X = ppm y = chart division " ;
For datz recuction: 125
. {Chert division - b) _ (CD -&HF) (D - joyiz
PO"‘*ULCFIL p;'ili/f: - m - ( ) e e
- 2 Gla
Correlation coef. = D oege '
o _ {Cal. aes conc. - conc. predicted) x 100

** fnglyzer c&l. error, % span

Acceptable limit = <2% of span (25% for THC).

Span value

(Posttest cal. response - initial cal. response) x 100

**+ Orift % span = Span value

hcceptable limit <3% of span
Minimum detectable limit = 2% of span or

Maximum zero drift

ppm or % {circle one)

ppm or % (circle one)

% of span or

f

Maximum cal. drift

ppm or % (circle one)

¥ of span or

CCMMENTS:

Pretest or posttest (circle one) calibration used to quantitate

sample data.

Posttest is used if drift exceeds limits and if post-

test yieids higher concentrations.




o
DLILT 0 CIM CALTBRATIUN AL rErrURMANLE cVALuA Ui

Plant J S op TR e Moni tor (D Mot bl
Location fng/;@ .- e Span value [ o /Afiﬁ%ﬂ?
rdan
Date SN g ) Chart scale 100 ‘
Operator NS Pbar, in.Hg
PN ?fﬁfﬁ%.ﬂé?/ Tamb, deg. F
Run No. Time, Pretest Post-test
\ Concentration Analyzer
) 4
C‘L \/de predicted by cali-
Cal. gas Cha¥t divisions’ equation* bration
Cylinder conc., error,** Drift,***
No. ppm Pretest Posttest Pretest Posttest % of span % of span
""""""" ;33;}f"tfjf"i:"‘:j:""'"“"f";Zf"“"""‘"“"""“"“""*'
FE7E Sy 65V 535 505 15T - //
YL 99l Fe 70.% %6 8 Yty Y
g“:’. “ /'-L" “/ /d:L‘ /dl ‘]-' -?‘U lf:_. ?: —"f" ‘.3
& (y 6> b 5 2 0§

e e e e —— - ———_— e A E AN Em o LaSMLoAassSLasoSoSSnoSae S, SeeSe-

* perform linear regression of pretest cal. gas concentration vs. chart
divisions to determ1ne following equation:

‘y = mx + b X = ppm y = Chart d‘iV]S]On
For data reduction: '{7@
] , _ (Chart division - b] _ {CD -7 )
Pollutant ppm/ p [ ,0455L j
Correlation coef. = 5. 377 '

#* Analyzer cal. error, % span = (Cal. gas conc. gpggnséTﬂ;ed1cted) x 100

Acceptabie limit = <2% of span

. _ (Posttest cal. response - initial cal. response) x 100
*** Drift % span = Span value

Acceptable 1imit <10% of span in 8 hours (EPA Method 10)

Minimum detectable limit = 2% of span or pom
% of span or ppm or % {circle one)

% of span or ppm or % (circie one)

n

Maximum zero drift

]

Maximum cal. drift

COMMENTS: Pretest or posttest (c1rc]e one) calibration used to quantitate
sample data. Posttest is used if drift exceeds limits and if post-

test yields higher concentrations.




I OATLY CEM CALIBRATION AND PERFOPRMANCE EVALUATION
I Plant {):-;@p,’-;az/‘«_ Parameter s¢,, CO,, 0?,(N®THC

Location /2. Az ey “'/_f’ Monitor B2

: - - - A
' Date VR4 Span value _fom pr % HES
. Operetor N Chert scale 100
l PN L2300 Pbar, in.Hg
' Time, Pretest Post-test Tamb, °F
I Run Koo
o road .
}ﬁ *@0 L Concentration Analyzer
I ?\ J precicted by cali-
Cal. gas Chart divisiéns equation* bration
; Cylinder conc., error,** Drift, **~
l No. ppm or %! Pretest Posttest Pretest Posttest ¥ of span % of span
] H <
i TIOTTTT Cor AT - sttty Saiaiotr Pt L it i
il “\-"lt 372 k) 7(,[; 7 7! Gl ? “ It
An . -
I' 23z Zt 3/ Af 2y N Ty
ra "'\_ - P / —
| A R O B U
O > ; j"U 5 .Y ""/L' /.f‘;"’ ’/'i’

' * Perform linear regression of pretest cal. gas concentration vs. chart
divisions to determine {ollowing ecuztion:

Acceptable limit = <2

% of span (25% for THC).

y=mx+b X = ppm y = chart division / S Y SV
For date recuction: i ! J
e \ N LS R v
sollutant pea/s - (Chars division - b) _ ECD ; L a3
" -}2/ . f{}r’f
Cerrelaticn coef. = 9437 -
_":.;'."‘,: 7 “_‘: . {.\/ P {: VI :5-‘ U/ . r{;{
6/
*+ pnalyzer cal. error, % span = (Cal. ges conc. ;pggnsé}gged1cteo) x 100

(Posttest cal. response - initial cal. response) x 100

*** Orift % span @

Acceptable limit <3%
Minimum detectable 11

Maximum zero drift

vMaximum cal. drift

Span value

of span
mit = 2% of span or

¥ of span or

% of span or

—

ppm or % (circle one)

ppm or ¥ (circle one)

ppm or ¥ (circle one)

COMMENTS: Pretest or posttest {circle one) calibration used to quantitate

sample data.

Posttest is used if drift exceeds limits and if post-

test vieids hig

her concentrations.




CEM DATA REDUCTION SHEET FOR BAG ANALYSIS OR STEADY READINGS

4 -~ o * . -~
Pate /-4 fﬁ/ Parameter SO,, NO_, C€O0,, 0,{ THC,’CO
~ ; . A “
Operator J)AS PN ;/525,5'?/ Location A‘L!ég_ ’&a(_
"/
Pollutant ppny% = LChart division - b) _ %co W% pre
- .
STy
Average
Time** chart
Run No. | (24-F) | division| Conc. Comments
/‘ r//’-l_;’ 17 30 ] 75: / R [,j_,‘ ot '5...«7',' P Ly “T Ki’- P/
o B V)
22 Y 1247
AP | 17e 3.
o (7 vz
% _ 2L G
/-'725?'5?l /:; ] f.‘%"f

™\

/,']..[.'D /(J / :’

N
-t

hev = DL
yres /_f’/ﬂ

7 seo gyl 160 | s . r Syl
L_, /_ '-’/:/L q . /!.'1 S—t’/-‘i‘ﬂ\ "\'y t;{/’&irf"..
[EA| /T 0. '
25l i34 155
2ol 13 |7 7

—
(3% L5

A

o

APV

<) ™ ‘_TA
"'\\" }\\_'__

Lo = J

3
For NO  indicate whether KO, NO + NO,, or NO, for specific interval.

* . . : .
Indicate whether time interval is from beginning of first time to begin-
ning of second time or to end of second time (circle one, or describe
alternate).

Caiculated by on Checked by on
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~30

CEM DATA REDUCTION SHEET FOR BAG ANALYSIS OR STEADY READINGS

™ LI . . ! ,
Operator "y% PN jr-;'gc: Location ﬂ%: N L
P _ _ ‘.,::5')1:’
Pollutant ppm/% = (Chart division - b) _ (CD - /1 27%)
m ( LY ket T
Average
Time** chart
Run No. | (24-F) | division| Conc. Comments
5 Vsmge| (3o Y
e | 1 ] 2
S g 20
- Ve
2T B B
P g = C) : ’/
’ -~ - 4 . i
sl 7 ¢ .%'f piih = L{.[

L]
For NO, indicate whether KO, NO + NO

o OF NO, for specific interval.

+* . . - . .
Indicate whether time interval is from beginning of first time to begin-
ning of second time or to end of second time (circle one, or describe
alternate}.

Calculated by

on

Checked by on
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CEM DATA REDUCTION SHEET FOR BAG ANALYSIS OR STEADY READINGS

Date 44?“;;’/’¥/ Parameter S0,, NOU,*'CO}, 0., THC,(E&Z}
Operator _])'5 PN <5500/ ipcation Z‘ﬁ.'/zi7’~ﬂ9"
_ (Chart division - bh) _ (CD -S77& )
Pollutant ppm/% = - T A
Average
Time** chart
Run No. | (24-H) | division| Conc. Comments

*%

R R e

-0\ 13, = NG
/130 1) 1217
AN A R

///ﬁ /‘//".’\ ‘55 ’;/“

0] ;par . é;'pt G‘c‘{"/ﬁ‘d‘-‘jj{' ) Ao = </_,-/

e l/oT Vigan | 6Tl - A = 2 o ol
9 [32- 516} G0 ; "]‘.‘J
& e R L

Y

Aud | LY 2

(s . .,- - ;‘ ) By J‘_‘/

pof o |79 g piner? SO0

- 2 u-/ — ' ) ‘

%dg’f"’/f zb/ 4') /’

Avs = 7 7/'//:’, 7

»
For NOX indicate whether NO, NO + NOZ’ or NO, for specific interval.

Indicate whether time interval is from beginning of first time to beqin-
ning of second time or to end of second time {circle one, or describe
alternate).

Calculated by on Checked by on




CEM DATA REDUCTION SHEET FOR BAG ANALYSIS OR STEADY READINGS

. P . * .
Nate ‘_I;" Py ,:.?;‘ Parameter. Sop,.’Na COQ, 0?, THC, co
Y ~ ; AT
P bl - ; . ; e .
Operator 125 PN s = A1 Location oty ™ o
P
Pollutant ppm/% = (Chart division - b} _ (€D - £ 5¢65)
‘m - A"
( 15 Or )
Average
Time** chart
Run No. | (24-H) | division| Conc. Comments
7220700 VTS 2N PR
f"/..’.;_e A’g s _l'-/-"': '5’.
Fr -
B T R
gdo| I
-~ " -~
/}:(:' 2/ D ‘I'.‘r::‘ ‘
e e poe LD pra
-~y LT e o ;
/E"J :’:) T & — e L,,Z‘_/[_)
. o Z— =
L] - - : - vae Vs 4 el "% /"L-} Lo ,.: ,..;-"- it
Pl R tl I e £ ——T M
- 12
i bz At ' D
. rd L.
. 16,7 Y7
gy H .54
P VA o v ;o S SR eI
,-' o [ ! é L /: £ /"/’/'._44 ed - - s
. u Vi T -
ﬂ%’fi/%ﬁJ S b
: _ L -
- e =

*
For NOx indicate whether NO, NO + NOZ, or HO, for specific interval.

Indicate whether time interval is from beginning of first time to begin-
ning of second time or to end of second time {circle one, or describe
alternate).

Calculated by on Checked by on




CEM DATA REDUCTION SHEET FOR BAG ANALYSIS OR STEADY READINGS

Date /-5 -G Parameter so;,,fﬁ'co?. 0,, THC, CO

Operator (X PN #5735 HP/  Location J/SZZT:;4f/44‘ )

(Chart division - b) _ (CD - &,749)

Pollutant ppm/% =

" C Lz
Average
Time** | chart
Run No. | (24-H) [ division| Conc. Comments
- .~
3 Kzl 4S5 )T
f -
/530 4, ; <0
Fe| 17 |15
— - .- /
VLA WA
- |
3T Sl 7L, =
by _ - p
o7 | 195 |TEA Ave 15,0

*
For NOx indicate whether NO, NO + NOZ’ or NO, for specific interval,

Indicate whether time interval is from beginning of first time to begin-
ning of second time or to end of second time (circle one, or describe
alternate).

Calculated by on Checked by en




CEM DATA REDUCTION SHEET FOR BAG ANALYSIS OR STEADY READINGS

ucy * A
Date /!I’- -: -7 Parameter 502’ Novy CO?, 021 THCx/COI-’
Operator J>c} PN 4 7<7 i Location f2 o/ Me ke
- 3 & - - 6'..-‘.
Pollutant ppm/% = (Chart division - b) _ (CD -.57/7%)
M U smsg)
Average
Time** chart
Run No.{ (24-F) | division| Conc. Comments
gy q-:vt AL y ; -
= VB E | 6. {/ 5
/| 57 7.
- '41 -
/Ta | 50 3
syl 5.4 .
yew | SN7 7
g | o1 T s s Vs

*
For NOx indicate whether NO, NO + NOZ‘ cr NO, for specific interval.

*" Indicate whether time interval is from beginning of first time to begin-

ning of second time or to end of second time (circle one, or describe
alternate}.

Calculated by on Checked by on




CEM DATA REDUCTION SHEET FGR BAG ANALYSIS OR STEADY READINGS

Date [ -F- ‘f‘/' Parameter S0, , NOU,*lCO?, 0,,/THC, CO

l Operator _ {35 PN 5T/ Location S cpubic

(Chart division - b) _ (CD - J-£¥5)
m { f2Le )

Pollutant ppm/% =

: Average
j Time** chart
' Run No. | {24-H) | division| Conc. Comments

Q-1 | Visopds) 7 g gAc.@;zo.W/ /;f/,)/,,,,,

1
| i v
i

My &Ny

jdio- 195 B 4 hite P {

k= ppeppio| B |3 | ave 3.4

iy /’50::/,5;51- 35 |20
] -~ " . . . B B
I$15-15300 5.9 {1 W,G%ﬂd%. L en
-~ J?’{ &ﬁ f"l__/ |
- 545-109) 5 0
f / b e
§olem > (s s 18
S B Y
' -85 (o |19 | pve /G
T A ).

IEJ)E".’ Gi<-tizo b, /

For NOx indicate whether NO, NO + NOZ’ or NO, for specific interval.

* . - .
I * Indicate whether time interval is from beginning of first time to begin-
ning of second time or to end of second time (circle one, or describe
alternate).

Calculated by on Checked by on




DAILY CEM CALIBRATION AND PERFORMANCE EVALUATION

Plant 4&4%%977f0é Parameter s0,, €0,, 0., NOMK/;aéa
) A - "
Location [ZQLﬁvi Monitor Tt
Date V2 7 f/ Span velue ppm or % éé%?
Operztor ;:P . Chart scale 100
PR S5 PP Pbar, in.Hg
Time, Pretest Post-test Tamb, °F
Run Ho.
A }Qd3 Concentration Eralyzer
v b 1 precicted by cali-
Cal. gas Chart divisighs equation* bration
Cylinder conc., error,**  Drift, ***
No. ppm or = Pretest Posttest Pretest Posttest % of span % of span

""""'""""': """" '!'""";,"" ' f'/"":"';{"'"”_"--"_"" -------- ; """"""""""""""

3. g 7 g2 8 50.¢ /!

2 ¢ TR -~ £ a5

/"// q"’ 2 Y47 ?/-'u/ & % 1 Z/

/J Zg 2;,’7,3 ?’?7 1z _5/ //J/ 4J¥

e ” . - —

a 5 0 ?.b ;,J 50 K/ ﬁré

—— - h S e e R e e e R M T M e SR R e A R W T e e e e e ey e e e S A e e e MR e cn R R R S N R e ey e

* Perform lineer regression of pretest cal. gas concentration vs. chart
divicions to dstermine following egquation:

v E=mx+h X = ppm .y = chart division

_ (Chert givision - b} _ (c0 -4 7

Polluternt oom/% = = "
m U&7 )
Correlezion coef. = 0,274
. . e ____ _ (Cal. a&s conc. - conc. predicted) x 100
** fnalyzer cél. error, % spén = Span value

hccepteble limit = <2% of span {25% for THC}).
{Posttest cal. response - initial cal. response) x 100

*++ rift % span =

Span value
Acceptable limit <3% of span
Minimum detectable limit = 2% of span or pom or ¥ (circle one)
Maximum zero drift = { of span or ppm or ¥ {(circle one)
Maximum cal. drift = % of span or ppm or ¥ (circle one)

COMMENTS: Pretest or posttest {circle one} calibration used to quantitate
sample data. Posttest is used if drift exceeds limits and if post-
test vieids hiagher concentretions.




Date

CEM DATA REDUCTION SHEET FOR BAG ANALYSIS OR STEADY READINGS

1711

* .
Parameter S0,, NO_, CO,, 02;/?Eéi 0

Operator XS

PN H42f ot

Dryep. )1~

Location

Pollutant ppm/% =

. N
(Chart division - b) _ (CD -j(77/’)

Average
Time** chart
Run No. | (24-H) | division]| Conc. Comments
% 1h | T 7 e - )
1 s /é"f A Dryet 2~ [Gsc€ SiTE fAk overd/
l syl /45 ¢.7 / "ﬁ 7’
aeys| 120 |57
i o130 oFFAVE Avs LS
ey 2= 2 /1.5
l /500 (51 50 .
I ySS-fed| 1§ 37 ,
poo-mi5 10 (37| Ave T
I e 5 ids- 70| 418 8.
i ’ t 7501 715 24 &/ Ave T
| [76’[;5’0 ,/L; 74' 1:_.::,_:/:.:.1‘ D"“‘"J ~ GDE

Calculated by

L]
For NOx indicate whether NO, NO + N02, or NO, for specific interval.

* Indicate whether time interval is from beginning of first time to begin-
ning of second time or to end of second time (circle one, or describe
alternate).

on Checked by on




CEM DATA REDUCTION SHEET FOR BAG ANALYSIS OR STEADY READINGS

*
Date YT 7] Parameter S0,, NO , CO,, 02{/;52? €O

I Operator [ J< PN ¢_~° JA  Location pﬁi/fz.ﬁ /7L
)

(Chart division - b) _ (CD —;2?951)/

p =
ollutant ppm/% - ( /{:3227 )

Average
Time** chart
Run No. jgd-F) division{ Conc. Comments

2. L) XV o} 1 ij_ [z TN[ N Snall gy
l Y R (P 7s

f!lhz'ﬂﬁ l 515550 1577 “7
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L2V = r

Y, 3 it 2p 453
/20 NI 7
(736 -{715] )2 (.7

+*
For NO indicate whether NO, NO + NOZ’ or NO, for specific interval.

* Ind1cate whether time interval is from beginning of first time to begin-
ning of second time or to end of second time (circle one, or describe
alternate).

T I BN BN B STl ..
*
F
]
Rv ]

Calculated by on Checked by on
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APPENDIX |

LABORATORY DATA




Tue, Dec 3, 1991

ANALYTICAL REPORT

Submutted To: Dan Scheffel
PES
4700 Duke Drive Suite 150
Mason, Ohio 45040

Submitted By: Tami S. Miller

Reference Data:

Analysis of: Formaldehyde

Method Reference: NIOSH 2541

Sample Set ID: 91-C-3536

DataChem Lab No.: 91-29234 through 91-29251

Eighteen ORBO-22 tubes were submitted to this laboratory for the analysis of formaldehyde.
The samples were desorbed in 1.0 mL of toluene. The analytes were separated using a DB1301
capillary column. The oven temperature was programmed from 70°C to 260°C.

The results are given on the enclosed tables.

Taml S. Vh]ler Edward J. Stfick
Analyst Group Leader




Tue, Dec 3, 1991
Set 1.D. No.: 91-C-3536

RESULTS
Client LD. Lab LD. ug/sample ug/sample
front back
SI-1 91-29234 4.9 2.2%
SI-2 91-29235 4.8 2.8
S1-3 91-29236 4.5 2.7
SO-1 91-29237 1.0 2.6
SO-2 91-29238 2.8 2.9
SO-3 91-29239 4.1 NA
Di-1 91.29240 5.3 4.6
D1-2 91-29241 4.6 2.8
D1-3 91-29242 2.8 NA
D2-1 91-29243 3.2 4.8
D2-2 91-29244 4.2 4.8
D2-3 91-29245 3.0 NA
1-1 91-29246 5.4 6.0
1-2 91-29247 4.9 4.0
- 1-3 91-29248 3.7 NA
2-H-1 91-29249 3.6 3.1
2-H-2 91-29250 3.7 ND
2-H-3 91-29251 3.8 NA
Limit of De:ec_tion 1.0

* 3.1 ug of formaldehyde was found in the "C" section.

ND - Not Detected

78

U e

Tami S. Miller
Analyst

The above data is based upon retention time matching only.
Any compound with a similar retention time will interfere.
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SOURCE TEST FILTER LOG

Note:
are obtained.

Filter No._3CCI3L PES No. P.N.
Client Date
Run No. Method Date/Time Desiccated
TARE WEIGHTS FINAL WEIGHTS
Date/Time Analyst Weight Date/Time Analyst Weight
#1!&2&:/*90 <G 340.3 my #1 ng
42 fo.5.5] [ 230 36 3do. < mg #2 mg
#3 4 mg 43 mg
#4 mg #4 ng
#5 mg #5 mg
Avg. Tare Wt. 2dc.3 mg Avg. Final Wt. ng
' Net Gain mg
Filter No._3o073%  PES No._al-(17c¢ P.N._ 4v33
Client Date
Run No._Hz-\ Method Date/Time Desiccated
TARE WEIGHTS FINAL WEIGHTS
Date/Time Analyst Weight Date/Time Analyst Weight
$1 402,50 _[406 b.< 352.%  mg FLH-ND- Dy SN XA\ mg
$2_sen vt f230 _so 353.9  mg #2011 938 P AN DY g
#3 mg #3 mg
#4 - L mg #4. mng
#5 mg #5 mg
Avg. Tare Wt. 3¢3.4 ng Avg. Final Wt. NAVA mg
Net Gain mg
Filter No._ 390734 PES No.___A\-\1H\ P.N.__ % G{b D
Client R AR Date
Run No._Sohv—N Method Date/Time Desiccated
TARE WEIGHTS FINAL WEIGHTS
pate/Time Analyst Weight Date/Time Analyst Weight
41 _10.z.5¢ fdoo 36 3547 mg 1o\ e 2 54N\ v Mg
#2;asﬂtjzm, 56 35751 mg F20 oye b8 Y™ mg
#3 mg #3 mg
#4 mg #4 myg
#5 mg #5 mg
avg. Tare Wt. 354.9 mg Avg. Final Wt. 5. mg
Net Gain ng

Samples must be weighed until two weights (within 0.5 mg)




SOURCE TEST FILTER LOG

Filter No._2co073¢ PES No._9!-127¢ P.N. 45533
Client Woso Teiw Date_
Run No._b:-7 Method Date/Time Desiccated
TARE WEIGHTS FYINAL WEIGHTS
Date/Time Analyst Weight Date/Time Analyst Weight
#I_MI%J&-' S& 3Ci.c mg #1 N\ S 2 Br Y, mg
#2_se.5.91 [25¢ > 3¢ 1.6 mg $#2_ oW Ao o aaS. g
23 ! mg #3 mng
$#4 mg #4 mg
#5 mg #5 mg
Avg. Tare Wt. 3.r9€% mg Avg. Final Wt.__ %99 3% mg
Net Gain mng
Filter No._=2oc 73¢C PES No._dl—-136¢ P.N._ %5233
Client Date '
Run No._fi~ L Method Date/Time Desiccated
TARE WEIGHTS FINAL WEIGHTS
Date/Time Analyst Weight Date/Time Analyst Weight
41 0.2 o J4ee <G 359 % myg $1 0 o s 50 had v mg
#2003 5 {230 o 355.% mg #2_ v 0 ant o2 &33 % mg
#3 mg #3 mg
T T mg 4 g
#5 mg #5 mg
Avg. Tare Wt. 354.% mg Avg. Fipal Wt. 44353 mg
Net Gain ng
Filter No._ 3co737 PES No._A\\Zi.: P.N.__ 43>
Client M EC e sV Date
Run No._Di-y Method Date/Time Desiccated
TARE WEIGHTS FINAL WEIGHTS
Date/Time Analyst Weight Date/Time Analyst Weight
31 46.2.5¢ !‘{cc- 3y S % mg #1a-vo Ang 5, o 17, L mg
#2Iu&fwi¥3¢ S 3619 mg $2_ o Q- e =)%Y mg
#3 mg #3 mg
#4 mg 4 mg
#5 mg #5 mg
Avg. Tare Wt. Ser ¥ mg Avg. Final Wt. A1 mg
Net Gain mg

Note: Samples must be weighed until two welghts (within 0.5 ng)
are cbtained.
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SOURCE TEST FILTER LOG

Filter No. Jocid| PES No. P.N.
Client Date_
Run No. Method Date/Time Desiccated

TARE _WEIGHTS

FINAL WEIGHTS

Date/Time Analyst Weight Date/Time Analyst Weight
4l -, !‘lw 56 3643 mg #1- mng
#2 . 5w Jzs0 v 3¢.3 mng #2 ng
#3 mg #3 mg
#4 mng #4 mg
#5 mg #5 mg
Avg. Tare Wt. 3513 mg Avg. Final Wt. mg
Net Gain mg
Filter No._ 2cuild2 PES No. P.N.
Client Date
Run No. Metheod Date/Time Desiccated
TARE WEIGHTS FINAI, WEIGHTS
Date/Time Analyst Weight Date/Time Analyst Weight
#1 lc-Z—‘n!dco S 353, mg . #1 mg
#2!&{ﬁlﬁ3c S50 3353, mg $#2 mg
#3 ' mg #3 mg
g4 = mg 44 - ng
#5 mg #5 mg
Avg. Tare Wt. 3s3 .4 mg Avg. Final Wt. mg
Net Gain mg
Filter No._3cc743 PES No. 11367 P.N._&33
Client Ay sgayec Date
Run No._Bi-3 Method Date/Time Desiccated
TARE WEIGHTS FINAIL WEIGHTS
pate/Time Analyst  Weight Date/Time Analyst Weight
#ltog.ﬂ‘*£:' SE,, Rsz.e mg 10\ ang . achS A\ mg
42 p.Lsifmﬁf S 342.0 mg #2 0N\ on B A La5.v  mg
mg #3 mg
44 mg #4 mg
#5 mg #5 mg
Avg. Tare Wt. 352.¢ mg Avg. Final Wt. RSN ng
Net Gain mg
Note: Samples must be weighed until two welghts (within 0.5 rg)

are obtained.




Beaker No._3ft PES No._ ql1-i%¢kh Company__ ' Cco e«
Run No._f3~- 1 Contents Rcae-< 1Sorl
P.N._ 4533 - __Visual Inspection

Date and Time Desiccated

TARE WEIGHTS FINAL WEIGHTS

Date/Time_y» qo. WE. 1_30kAS *mg Date/TimeMm-vwasq WE. 194.5.51 mg
Date/Time - &a WE. 2_8aaocr.amg | Date/Time .-w eao: WE. 2344.¢wmg
Date/Time Wt. 3 mg | Date/Time wet. 3 my
Date/Tine - Wt. 4 mg .{ Date/Time Wt. 4 mg

pDate/Time Wt. 5 mg Date/Time Wt. 5 mg
Avg. Tare wt.19443%g Avg. Tare WtﬁQS“”hmg
Net Gain myg
Beaker No._5¥71 PES No. qi-i2 (3 Company__ Wocit Teved
Run No. B-1 Contents H1o Y&
P.N._4&s>% Visual Inspection

Date and Time Desiccated

TARE WEIGHTS FINAL WEIGHTS

Date/Timeys s Wt. 1ivoSlozmg | Date/TimeM'$ WS Wt., 1308 >4 mg
Date/Time_ s ora Wt. 23nc N®AMg Date/Time_ g u-ace,  WE. 2300 v\himg
Date/Time Wwe. 3 mg Date/Time Wwt. 3 mg
pate/Time Wt. 4 mg | Date/Time Wt. 4 mg
pate/Time We. 5 mg Date/Time Wt. 5 mg
Avg. Tare wWt.'’ ﬁo\‘\mg Avg. Tare Wti ° ™ j\itﬁg

Net Gain ulef

Note: Samples nmust be weighed until two weights (within 0.5 mg)
are ocbtained.




- ———

SOURCE TEST BEAKER LOG -

Beaker No._53% _ PES No._ A\-{1n¢s Company__\ oo Técj
Run No._ % -1 Contents Reavo~ \awm\
P.N.__&<5h> Visual Inspection

Date and Time Desiccated

TARE WEIGHTS

Date/Time a a0l Wt. 1 \45~304mg
Date/Timew.q %ot WE. 233> %damg

Date/Tinme Wt. 3 mg
Date/Time Wt. 4 mg
Date/Time Wt. 5 mg

\o‘b:‘aio 4

Avg. Tare Wt. mng

FINAL WEIGHTS

Date/Time\> %od WE. 1 \uvyds.mg
Date/Time . w-qsl WE. 2 \0Dks.4mg

Date/Time Wt. 3 mng
Date/Time WE. 4 mg
Date/Time Wt. § mg

Avg. Tare Wt)OD&‘5'gnyg
Net Gain ng

Beaker No. 5 34  PES Nodl-\1l¢co

Company_Wwooeo tec i}

Run No._ B-7- Contents

Htlo

P.N. 6&’531;

Visual Inspection

Date and Time Desiccated

TARE WEIGHTS

Date/Time\M ooy WE. 1\o) 0\l mg
Date/TimeM %, Wt. 2\n\uni1gamg

FINAY, WEIGHTS

Date/Timeyn~\$-wh, Wt. 1\01cd mg
Date/Time. -\ ac% Wt. 2.1 0\yamg

Date/Time ___ . _Wt. 3 mg Date/Time Wwt. 3_ __ mg
Date/Time Wt. 4 ng Date/Time We. 4 mg
Date/Time Wt. 5 mg Date/Time We. 5.~ mg
Avg. Tare Wé?j olos mg Avg. Tare W N NS g
Net Gain mg
Beaker No. 4%  PES No._ 4\~ (L 6@ Company__ WoooT€ey
Run No._g@-5 Contents___ fi¢eTov & \Somy
P.N.__asbn Visual Inspection
Date and Time Desiccated
TARE WEIGHTS FINAL WEIGHTS
Date/Time\-wouer WE. 1\ gy g Date/TimeNwyaee - WEt. 1\O0acsomg
Date/Times-w\ y~\ WE. 2_ygogie ymg Date/Time_wase WE. 2 \oonwsimg
Date/Time We. 3 mg Date/Time Wt. 3 ng
Date/Time Wt. 4 mg Date/Tinme Wt. 4 mng
Date/Time Wwt. s mg Date/Tinme Wet. S mng
1000%40 R TNENCY
Avg. Tare Wwt. mg Avg. Tare Wt. mg
Net Gain mg
Note: Samples must be weighed until two weights (within 0.5 mg)

are obtained,




i
0§

e

SOURCE TEST BEAKER LOG

Beaker No. 44\ PES No._A\-\3162 Company__ wWyeg TV
Run NoO._ g-7 Contents AR
P.N. Yo Visual Inspection

Date and Time Desiccated

TARE WEIGHTS

Date/Time -\ agv Wt.

Date/Time_ 4 ,., Wt.
Date/Time __Wt.
Date/Time Wwt.
Date/Time Wt.

Avg. Tare Wt

—— i — ———— A T S S S —— ——— -

Beaker No. G4V PES No._A\-3Y%7\

Run No._ G-\

FINATL, WEIGHTS

P.N.___%<%>

Date and Time Desiccated

TARE _WEIGHTS

Date/Time . ao» WE.
Date/Time -\ ade WE.

Date/Time Wt.
Date/Time Wt.
Date/Time Wt.

Avg. Tare

Y . o S S S W — T —a S—— At —

Beaker No. 541 PES No.

Run No._ D7 .\
P.N. 453

1o Wb} mg | Date/TimeM¥ il Wt. 1wews.¢ mg
23g0 WY b WY Date/Timexy 9% Wt. 21w wsdh mg
3 mg | Date/Time Wwt. 3 mg
4 mg Date/Time Wt. 4 mg
5 mg Date/Time Wt. 5 mg
\Co 11 b6,
o Avg. Tare wt.\°Mmg
Net Gain mg
Comgény woop Tl
Contents__ “coyo-~t— \{o v
Visual Inspection
FINAY, WEIGHTS
1017y mg | Date/Time w-\wdn,n, WE. 130y %mg
2061148 4 mg Date/Time_y.-\-q¢) WE. 24Gqao%.amg
3 mg. | Date/Time Wt. 3 mng
4 mg Date/Time Wt. 4 mg
5 myg Date/Time Wt. 5 mg
Wt.q("“q'kg Avg. Tare Wt‘f\(’%\wmg
Net Gain mg
ai-ity v Company Woos TEey
Contents N3O

Visual Inspection

pate and Time Desiccated

TARE WEIGHTS

pate/Time 2\ o ga WEL

pate/Time w Ab\ Wt.

Date/Time Wt.
pate/Time Wt.
pDate/Time Wt.

Avg. Tare
Note:

are obtained.

1yeS S Mg
2.¢5%30 0Omg
3__ ng
4__ _~ _Wmg
S ___ . mg

£ 430
W 10 0,

g

FINAL WEIGHTS

Date/Timeny drs W,

10568 \ mg

Date/Timey-w %oy WE., 2303\ .0mg
Date/Time Wt. 3 mng
Date/Time Wwt. 4 mg
Date/Time Wt. 5 mg
Avg. Tare Wt S$%%dng
Net Gain mg

Samples must be weighed until two weights (within 0.5 mg)
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SOURCE TEST BEAKER LOG -

Beaker No. §a& _ PES No. A\ -\31% Company_‘wese Ttclk
Run No. S~ Contents_ __fczTovd \fombl
P.N. &S5y Visual Inspection
Date and Time Desiccated
TARE WEIGHTS FINAT, WEIGHTS
Date/Time y\-\as&s Wt. 1413M \ mg Date/Time 172\ %o Wt. 1 M\ e\ me
Date/Time y.u v39 Wt. 233 3\ mg Date/Time \-Wasq  Wt. 2_0\nes.bmg
Date/Time Wt. mg Date/Time Wt. 3 mg
Date/Tinme Wt. 4 mg Date/Time Wt. 4 ng
Date/Time Wt. 5 mg | Date/Time Wt. S ng
¥
Avg. Tare wt.A\\i1\mg Avg. Tare we AV hg
Net Gain mg

Beaker No._<ag PES No._ A\-\»N¢ company_ \eopgec®

Run No._&%. Contents_waxO
P.N. 5D Visual Inspection
Date and Time Desiccated
TARE WEIGHTS FINAL WETGHTS
Date/Timey s aws WE. 1\o\GAL mg | Date/Timex-ts.a\ Wt. 1Yo 3333,3 mg
Date/Time, = v WE. 2.0\%621-mg Date/Timesw &.ov WE. 21n{q7\S ng
Date/Time _Wt. 3 mg Date/Time Wt. 3 mg
Date/Time WE. 4 mg | Date/Time Wt. 4 mg
Date/Time Wt. 5 mg Date/Time We. S mg
\ 4
Avg. Tare Wt.b'qm'\‘mg Avg. Tare Wt.lo laat ng
Net Gain mg

Beaker No._<&,  PES No.__ 4'-=1177 Company__ weooo TCeh
Run No.¢-%-> Contents ACeThag, Vo

P.N. A$33

Visual Inspection

pate and Time Desiccated

TARE WEIGHTS

pate/TimeN\ 2 350 Wt. 1\3v) \?¥emg

—

Date/Time.\\\  « Wt.
pate/Time Wt.
Date/Time wt.
Date/Time Wt.

Avg. Tare

Note:

2_, 0030 g
3 mg
4 = mg
5 ng

Vo0 o
we 0% o

NAL WEIGHTS
Date/Time N-» org, WE. 1lgoisa eng
Date/Time-¥-1a__ Wt. 2_1ponasoomy
Date/Time Wt. 3 mg
Date/Time Wt. 4 my
Date/Time Wt. 5 ng

Ao N
Avg. Tare Wt} o0
Net Gain mg

Samples must be weighed until two weights (within 0.5 mg)
are obtained.
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Beaker No. 541 PES No._ &\-\14%
Run No. ©a-" Contents RS

P.N. 8¢5~ 1y

SOURCE TEST BEAKER LOG

Company,

wuooe Ree?

Date and Time Desiccated

TARE WEIGHTS

Date/Time_ i\ oy} WE.
Date/Time w.m &5 Wt.

Date/Time Wt.
Date/Time Wt.
Date/Time Wt.

Avg. Tare

Visual Inspection

101 .M Aamg
2_01 L6 Mg
3 mg
4 mg
5 mg

__— fobS‘lmg

FINAL WEIGHTS

Date/Time 1§ 0N\ WE.
Date/Time \ ¢~ Wt.

Date/Time
Date/Time
Date/Time

Wt.
Wt.
wt.

180 N\ BG
2_AN\ o amg
3 mg
4 ng
5 ng

Avg. Tare wt.%\“9%'ng

Net Gain

ng

— ——




APPENDIX J

EQUIPMENT CALIBRATION SHEETS

J-1




ORIFICE # _ 27/
INITIAL CALIBRATION
DATE _9/¢~ /2t
P bar _24.37
TEMP oF 72.°

VACUUM

PROJECT:

2?//

FLOWMETER (o (0 b

FINAL CALIBRATION
DATE __ L/t /al
P bar 29 .40
TEMP oF _ 7!

VACUUM

FLOWMETER (s, foi

4 <533 soi

-
2 ¢

VOLUME | TIME | Qa | @std | VOLUME | TIME ! } Qatd
URED, (SECONDS) | CC/MIN | CC/MIN | MEASURED| (SECONDS) | CC/MIN | CC/MIN
| ! | ; i 'l
w200 : ! i (329 E i
: [ ; f R i
’Ich,o g | : % i22.¢ : ;
_luo,q | | 11329 _f
:
I i ? é ; : i '
? : i ; é :
: ! E : i | i
l : i a i : ;
' ! .= ; i 5 : i
' I ; ! i i H
< i ‘ 5 i i z
, ! ; ; ; e 5
! |- ? : ! 5 j
il § i | i i ?
| | ; i : .
| 5 z : i
(20. 2 | VAL A ! AVERAGE | {322.6 Pl

|
[y
)
N
V.Y
-]
w
?
{
v

'std(init) =

ia(fin)

60 x ———————~ =

1l

I
-3
02}
o
-
™

chﬁr v Y sy
Lh:}_ C;:[ﬁnfwf

o —_————— = = LT

Ja(fin)




1__
=

!

| _ ORIFICE # __ 2B PROJECT: _EQLY_ bkl g CS37co/

B INITIAL CALIBRATION : FINAL CALIBRATION :

| DATE _g/r2/n DATE _ ((/cc/4(

' P bar __ 27137 vacooM _ 27" P bar _ 2742 _ VACUOM _ 27
TEMP oF _72 " FLOWMETER (o /¢ bondor TEMP oF 2/ FLOWMETER &€ 42hr

n

VOLUME . TIME | Qa Qstd | VOLUME | TIME | ' Qstd
ORED' (SECONDS) | ccmm CC/MIN | MEASURED (SECONDS);CC/HIN . CC/MIN
' i

/284 ! ;

(27(, 3 -

q

[27.8 i /286 |

: H i it i ! :

l77° : | f /287 ; |

- i H ! W 3 H

H H 1 " i '

- : : | i ; : :

: : ; : ; i i

: : ; 3 t i :

{ 3 5 | ; |

| f‘ j : ‘ 5

: { ! : |

-

' i i i ! : :

; ! i ! : !

! 3 s E s

, : : : ¥ t : :

ill* ! ; : A : i i

' - 5 ; ; ; 5

i il - ! i i

i ! : i i i

l i i 4 g 5 ?

: : i : " : 1 {

? * . i 1 5 ; ':
EIAVERAGE (279 Do ave AVERAGE | /2.8( | P 7

l vol. meas. Loy Coclibat

'std(init) = 17.647 x _ 2 7% x —-t=—z-— = 2 3

ia(fin) =

Ja(fin) = 17.647 x __ .- o  x =—-——=-—=

t
[ap]
O
b
t
W]
(.‘
€

!
ok
3
o
S
)
>
v
(
r
»
1
1
/




POSTTEST DRY GAS METER CALIBRATION

e ————— .  —————— — —— Al . o T Tt T ————

MB #: MB-10 BAROMETRIC PRESS. 29.46 (in. hg.)

DATE : 11-25-91 PERFORMED BY: D. MACHUGA

PLANT: EQM PRETEST Y 0.996

BLUEFIELD, VA.
RUN 1 RUN 2 RUN 3

VACUUM ("Hg) 2.00 2.00 2.00
/\H ("H20) 1.70 1.70 1.70
INITIAL RTM 308.339 315.655 322.968
FINAL RTM 315.655 322.968 330.249
INITIAL DGM 421.609 428.986 436.239
FINAL DGM 428.986 436.239 443.619
TEMP. RTM (F) 67.0 65.0 65.0
TEMP. DGM (F) 63.0 67.0 70.0
TEST TIME (MIN.) = 10.0 10.0 10.0

khkrk Ak A AT hh A Ak khkh kR kT Ak Akk kT kb kb A khkhhhkhkhhhbhkhkhkhhbhhkhkhhk btk hdhhhhkhhhhktitd

kkkkhhkhkkkhkhkhkhkhkhkhbhhhkhkhkhhhhhkhhkkdrhhhhkhkhkhhhkhbdhhhkkdhrhhdrhhhhkhhhkhhkhhhki*k

NET VOLUME RTM 7.316
NET VOLUME DGM 7.377
Y 0.980
/\He 1.815
PRIOR Y = 0.996
RECHECK Y = 0.993
% DIFFERENCE = -0.279
AVERAGE /\H€é = 1.799

Yy = (Vw X

/\H@ = 0.0317 x /\H / (Pb

Pb x (Td + 460)) / (Vd (Pb + (dHA / 13.6))x(Tw + 460)

7.313
7.253
1.008

1.789

7.281
7.380
0.992

1.7%94

(Td + 460)) X% ((Tw + 460) x time) / vw)~2
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- -'{""'-'_"'"-_' - . - - - -

1

Date: ). i2.49/

BALANCE CALIBRATION

0
0

1
Il
Iy

Balance §#: /Aandoe A

Std. Wwt. Tolerance Observed Weight
100.000g + 0.001g a9.99¢%s
10.000g + 0.001g 10 - 0oL
1.000g + 0.0005g L9997
0.100g + 0.0005g ‘09493
0.01lo0g + 0.0001g L C0T9
0.001g + 0.0001g
Date: 8.26-9 Balance #:__SPIZi
Std. Wt. Tolerance Observed Weight
100.000g + 0.001g 45.99499
10.000g + 0.001g 9.99%4
1.000g + 0.0005qg (Welelew)
0.100g + 0.0005g - 0499
0.010g + 0.0001g L 010
0.001g + 0.0001g »o0l
Date: Balance #§:
std. Wt. Tolerance Observed Weight
100.000g + 0.001g
10.000g + 0.001g
1.000g + 0.0005g
0.100g + 0.0005qg
0.010g + 0.0001g
0.001g + 0.0001g

PACIFIC ERABSIUAENTAL SE2RVICES, INC.




APPENDIX K

CORRESPONDENCE WITH SAPCB
(i.e., Test Protocol)

K-1
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ENVIRONMENTAL QUALITY MANAGEMENT, INC.
3109 University Drive = Suite B

Durham, North Carolina 27707

{919) 489-5299

TAN (919) 489-5532

October 11, 1991

Mr. Rob Feagins

Department of Air Pollution Control

Commonwealth of Virginia

Region |

Post Office Box 1190

121 Russell Road .
Abington, Virginia 24210

Re: Woodtech Compliance Tests
PN 5015-2

Dear Feagins:

This letter is to advise you that Woodtech praposes to stack test their wood-fired boilers,
hot press scrubber, and veneer dryer during the week of November 4, 1991. The tests

will be conducted as a requirement of the operating permit.

Testing will be conducted by Pacific Environmental Services, Inc. (PES) under contract
to Environmental Quality Management, Inc. (EQ). EQ will coordinate test activities, gather
process data, documentation, and prepare a final submittal to the State Air Poliution

Controt Board-(SAPCB) for review. X

The agency is welcome to observe all tests and operations during the week. All attempts
will be made to operate at maximum process rates during the tests in accordance with---
the permit conditions. A final test schedule has not been completed for the individuat
stacks at this time. When a final schedule is prepared it will be provided to you. At the
present time set-up is planned for Monday, November 4 with testing on November 5 to

8 as required to complete all runs.

Per our recent telephone conversation, the test protocols listed in Table 1 will be
observed. Process data as indicated in Tables 2, 3, and 4 will collected during each run.

Method 9 observation per conversation with Don Hilt will be conducted by SAPCB. f this
is not possible, EQ or Woodtech staff may be used for Method 9 observations.

Q Mecting America’s Needs for Experienced and Comprehensive Environmenial Management




Mr. Rob Feagins

Qctober 11, 1891

TABLE 1. TEST PROTOCOLS

Source Pollutant Method | No. of Runs Notes
Boiler No. 1 TSP EPA S 3
CO EPA 10 3 a
NO, EPA 7E 3
vOC EPA 25A 3
Formaidehyde NIOSH 2541 3
Boiler No. 2 TSP EPA S 3
CO EPA 10 3 a
NO, EPA 7E 3
vOC EPA 25A 3 b
Formaldehyde NIOSH 2541 3
Scrubber® VvOC EPA 25A 3 b
inlet
Formaldehyde NIOSH 2541 3 b
Scrubber® VvOC EPA 25A
Outlet
Formaldehyde NIOSH 2541 3
Dryer Stack VOC EPA 25A 3 b
No. 1¢
Formaldehyde NIOSH 2541 3 b
Dryer Stack VOC EPA 25A 3 b
No. 2¢
Formaldehyde | NIOSH 2541 3 b

2An integrated CO sample will be collected during Method 5 tests runs and analyzed on-

site.

bEPA 25A/NIOSH 2541 will be conducted simultaneousty.
“Inlet and outlet will be sampled simultaneously.
“Stacks will be conducted separately at identical operating conditions.




Mr. Rob Feagin

3 ' October 11, 1991

TABLE 2. DOCUMENT BOILER

Item Method
Steam flow Integrator, charts
Steam temperature Log, inst.
Steam pressure Log, inst.
FD air temperature Log, inst.
Feedwater temperature Log, inst.
M/C aP Log, inst.
Fuel analysis Ultimate

TABLE 3. DOCUMENT DRYER

ltem Method

Feed rate Veneer sheets/h

Dryer temperature

Chart

TABLE 4. DOCUMENT HOT PRESS

ltem

Method

Process weight

m>/h, log

Glue line usage rate

Glue usage
Type Log, time

| Cycles L og, time
Scrubber pH Log, inst.
Scrubber aP Log, inst.
Nozzle press Log, inst.

I‘:( )




Mr. Rob Feagins 4 : October 11, 1991

if you have any questions or need additional data, please give me a call at (919} 489-
5299.

Sincerely,

ENVIRONMENTAL QUALITY MANAGEMENT, INC.
Ronald L. Hawks
RLH/tip

cc: Chuck Blevins




