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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 plywood 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. 

1 
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Source 

Boiler Nos. 1 and 2 

I 

Pollutant Method 

PM EPA Method 5 

NO.. EPA Method 7E 

I 

co 
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.. CI 

EPA Method 10 

1.4 POLLUTANTS TESTED 

Dryer (stack Nos. 1 and 2) 
I , Hot press scrubber 

(inlet/outlet) 

m e  boilers were tes:ed for particulate matter (PM), nitrogen oxides (NO,), 

carbon monoxide (CO), volatile organic compound (VOC), and formaldehyde with flue 

gas moisture and oxygen (4) being determined using the US. 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. 

Formaldehyde NIOSH Method 2541 

VOC EPA Method 25A 

Formaldehyde NIOSH Method 2541 

voc EPA Method 25A 

Formaldehyde NIOSH Method 2547 

1.5 TEST METHODS USED 

The following test methods were used for the sources listed: 

I voc 1 EPA Method 25A II 

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 

n L 



Don Hilt, SAPCB 

1.7 OPERATORS NAMES 

Personnel operatiog 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. 

Dan Scheffel, PES 
(PES) 
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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 Boiler 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 (12,791 Ib/h true steam flow). The represented 

approximately 62 percent of the rated capacity of 20,700 lb/h (270 psig) and the 

highest steam flow obtainable because of the physical limitations of the boiler [Le., 

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 (Ib/h) are specified at full boiler rating and 

measured values can be compared to permit limits by prorating measured values. It is 

assumed that measured values are linear with boiler load 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). 

4 
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Flow rate 

Velocity, Temp., 
Run No. ft/s" OF acfm" dscfrn' Moisture, % C02, %" 

1-1 28.8 306 8,778 4,772 16.9 12.5 

1-2 30.2 334 9,191 4.796 17.0 12.5 
8 I 

02, %d 

7.8" 

7.8 

Average 29.8 323 9,069 4.853 I 16.2 12.5 7.8 

1-3 128 121 25.7 0.0 2.8 4.3 0.88 0.009 2.87 0.143 

Average 172 126 18.2 0.7 3.6 4.4 0.61 0.019 2.73 0.141 
* 

5 
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Heat input, lo" 
Btu/h 

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

'600 HP rated at 33,520 Btu/h.p. (boiler). 
bSteam flow at net enthalpy of 1005.175 Btu/lb. 

29.0 19.37 29.0 
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Attempts were made by the boiler operators to maintain maximum steam flow 

Because wood fuel is nonhomogeneous, from the boilers during the test runs. 

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 flue 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 obtainable 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-126-97 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 samples for Orsat analysis for run Nos. 1 and 2. A continuous 0, analyzer 

placed in the stack at a single point (center line) indicated 9.4 percent 0, 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 0, could 

be in the 11 to 12 percent range. Further boiler efficiency for the 0, 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 0, of 9.4 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. 

7 
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TABLE 5. SUMMARY OF TEST RESULTS BOILER NO. 2 FLUE GAS DATA 

'Velocity in feet per second, ft/s. 
bFlue gas flow rate at actual temperature and pressure. 
'Flue gas Row rate in dry standard cubic feet per minute at 68O F and 29.92 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. 

d 

f 

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

"Concentration in parts per million, pprn. 

"Heat input calculated based on flue gas O2 of 9.4 percent. 
Emission rates in pounds per hour, Ib/h. b 

8 
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TABLE 7. COMPARISON OF TEST OPERATING CONDITIONS AND PERMIT 
SPECIFICATIONS BOILER NO. 2 

"600 HP rated at 33,520 But/h.p. (boiler). 
bSteam flow at net enthalpy of 1005.175 Btu/lb. 

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

"Permit limits applicable at full boiler load. 

"No permit value specified. 
dlb/h based on detectable limit for each pollutant. 

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

9 



2.3 VENEER DRYER 

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

The unit has two exhaust stacks that rernovt@moisture from the dryer and maintain@ 

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 

"Velocity in feet per second, lt/s. 

'Flue gas flow rate in dry standard cubic feet per minute at 68O F and 29.92 in. Hg. 
Flue gas flow rate at actual temperature and pressure. 

Percentage by volume on a dry basis. 

b 

d 

10 
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-ik w3 n<op3.a.- "Concentration in parts per million, ppm. 
Emission rate in pounds per hour, Ib/h. \-% 

b 

Calculated process rates were between 3.345 and 3.84 m3/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 

Combined formalde 6 y e 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. 

re 0.0.35 Id/h, which is well below the permitted allowable level. 

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 6). 

difficult to maintain optimum steam pressure to the dryer. 

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

For this reason, zone 

11 
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Run No. 

1 

2 

3 

Average 

1 

2 

3 

Average - 

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

cause a variation in emissions. 

Flow rate 

Moisture, 
a d d  dscfrn" % 

9,906 9,221 1.2 

9,994 9,292 1.2 

2.4 HOTPRESS 

me hot press is hooded and the emissions are controlled by a packed-bed 

caustic scrubber. m e  inlet and outlet of the scrubber were tested for VOC and 

formaldehyde. Table 11 summarizes the flue gas data for the inlet and outlet of the 

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

O?, %d 

20.5 

20.5 

TABLE 11. SUMMARY SCRUBBER 

Location 

Scrubber 53.1 
Inlet 

53.6 I 78 
I I 

Scrubber 
Outlet 

50.9 58 

50.9 60 

I I 1 

9.521 1 9.003 1 1.8 20.5 

"Velocity in feet per second, ft/s. 

'Flue gas flow rate in dry standard cubic feet per minute at 68O F and 29.92 in. Hg. 
dPercentage by volume on a dry basis. 

Flue gas flow rate at actual temperature and pressure. b 

12 
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TABLE 12. SUMMARY HEAT PRESS EMISSIONS DATA 

'Emission rate in pounds per hour, Ib/h. m c  -3 c c y -  

Production through the press was 4.56 to 7.00 m3 of finished plywood. The 

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 formaldehyde, 

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. 

productthickness was between 15 and 45 mm and the sheet count was 15 to 30. 

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 
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Location 

Boiler 1 & 2 

Scrubber 
Inlet/Outiet 

Dryer 1 & 2 

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 iists the sample locations, pollutants, and method detection limits. 

Pollutant Method Detection Limits (MDL) 

co, NO,, THC, Formaldehyde, 
PPm PPm PPm P9 

20 14 7 1 .o 
NA NA 1.5 1 .o 

NA NA , 1.5 1 .o 

14 
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SECTION 3 

SOURCE OPERATION 

The following section describes the control devices and processes operated at 

Woodtech. A summary of process operating logs, 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 

ftz. 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 225O 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 1 is 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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Air 
Heater 

Boiler 
---w 

Fly Ash 

1 I 

Figure 1. Simplified boiler flow diagram for Boilers 1 and 2. 
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Ib/h which is 61.8 percent of the boiler rating. Based on the design heating suriace 

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. I OPERATING CONDITIONS 

17 
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During run 3 the fuel 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 

Boiler No. 2 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 EO. 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 
ftz. 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 215O to 225O 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 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 
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1023.23 1050.93 1025.97 1033.37 

TABLE 15. SUMMARY OF BOILER NO. 2 OPERATING CONDITIONS 

Boiler efficiency, % 

Run I 1 I 2 I 3 1 Average 

71.04 65.50 70.12 68.88 

Btullb 

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. A dry veneer is required to produce a 



source cfltegory: Plywood 
Plantname : Woodtech, Inc. 
Test date : 

FILE: PLY-EFM. Date: 05/23/94 
Localion: BlueReld, VA 
Ref. No.: 2 

G 
* 0,; 

'Y.Q*'? . !,- 

MSM = thousand square meters of 9.5 mm thick board. 
MSF = thousand square feet of 318 in. thick board 



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

dimensionally stable plywood and insure adhesive bonding in the hot press. Improperly 

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 

rollers. 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 m3/pallet). 

TABLE 16. DRYER PROCESS RATE RUN NO. 1 
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TABLE 17. CRYER PROCESS RATE RUN NO. 2 
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7 

Drier Drive, 
Temp. zone speed rpm 

Process Steam 

TABLE 18. DRYER PROCESS RATE RUN NO. 3 

rate, press, 

The production during the run 1 was 3.345 m3/h, run 2 was 3.468 m3/h, and run 

3 was 3.84 m3/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. 

~~ 

1 10, ... . 
2 126.3 161.7 153.4 155.8 390 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 
- 

- 

1 a 
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Figure 2. Dryer flow diagram. 
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3.4 HOTPRESS 

The hot press is used to heat the plywood to allow the thermosetting 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, 

cycle time, and press temperatures. The production rate was 6.73 &/cycle or 6.98 

h$/h equivalent rate., Table 20 summarizes the production rates and the process logs 

/7 
L . .  

7-- 

c- 1 
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Figure 3. Hot press flow diagram. 
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Inlet gas 
temperature 

60 

60 
60 

60 

60 
60 

60 

60 
60 

TABLE 20. HOT PRESS OPERATING CONDITIONS 

Nozzle press, 
Pressure drop Psig 

2.5 118 
118 
118 

2.5 118 

2.5 118 
118 , 

118 
2.5 118 

2.5 118 
118 
118 

2.5 118 

are provided in Appendix E. Table 21 summarizes the packed-bed scrubber operating 

conditions and Table 22 summarizes the press cycle times and conditions. 

Run 

1 Start 
Mid pt. 
End 
Avg. 

2 Start 
Mid pt. 
End 
Avg . 

3 Start 
Mid pt. 
End 
Avg. 

TABLE 21 

I 
PH 

10.85 

10.80 
. ._ 

12.28 
11.90 
10.90 

12.78 
13.01 
12.88 
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TABLE 22. PRESS CYCLE TIMES AND CONDITIONS 

-l 30 1 

;?, 
/.) 
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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. 

4.1 QUALITY ASSUAANCE/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: 

0 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'Reaister, 40 CFR 60, 
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 111 - 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. 

0 

0 

0 

0 

0 
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0 Pretest and post-test calibrations of instrumental analyzers with €PA 
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 laboratory for analysis. This ensures the proper 
handling of filters in the field. 

0 

0 

0 

0 Maintaining a sample "Chain-of-Custody." 

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

filters 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: 

0 

0 Proper desiccating of samples 

0 

0 Maintaining a sample "Chain-of-Custody." 

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

Weighing individual samples to constant weights 

4.2 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 I.D. ducts. 
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ID 

4 m 
0 1 

TRAVERSE 
POINT NO. 

1 
2 
3 
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5 
6 
7 
8 
9 

10 
11 
12 

FRACTION OF 
STACK ID 

2.1 
6.7 

11.8 
17.7 
25.0 
35.6 
64.4 
75.0 
82.3 
88.2 
93.3 
97.9 

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

Sampling was conducted &t :%e wt let  duct serving Dryer No. 1. Figure 5 shows 

the outlet sample locatiofis and traverse points. The outlet ports aie 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 I.D. duct. 

4.2.3 Drver 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 I.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 located 

>8 duct diameters downstream and 6.5 duct diameters upstream from the nearest Row 

disturbances. . Twelve sampling points (6 points per port) were used to traverse the 

cross-sectional area of the 23.9 inch I.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 Row disturbances. Sixteen sampling points (8 points per port) were used to 

traverse the cross-sectional area of the 24 inch I.D. duct. 
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Figure 5. Dryer No. 1 sampling locations. 

32 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
' I  
I 
I 
I 
I 
I 
II 
II 
I 

~ 

44.25. 
ID 

1 D 
0 

ROOF 

I 

Y 

17T 

TRAVERSE i FRACTIONOF 
POINTNO. i STACKID 

1 1 
2 
3 
4 ! 
5 
6 

8 ! 

I 
I 

7 j 

Figure 6. Dryer No. 2 sampling locations. 
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Figure 7. Scrubber inlet sampling locations. 

34 



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

0 
24- 
ID a D 

1B' 

I 

I 

TRAVERSE 
POINT NO. 

181' 

i 
7 

1 
2 

3 
4 
5 
6 
1 
8 

Figure 8. Scrubber outlet 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 

A brief requirements of the Federal U.S. Environmental Protection Agency (€PA). 

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 we:e 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. Drv Molecular Weiaht. 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 simultaneously with each particulate 

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

4.3.4 Stack Gas Moisture Content 

U.S. 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 f 25O F. Thermocouples were used to monitor 

temperatures of the stack gas, sample probe, filter, and impinger exit gas. Figure 9 is a 

diagram of the sampling train. 

4.3.6 Nitroaen 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 NO, analyzer, manufactured by Thermo 

Electron Corporation, for nitrogen oxide emission monitoring. The NOx 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 5). 
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4.3.7 Volatile Orqanic Compounds NOC) 

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 stack and analyzed continuously using a 

nondispersive infrared analyzer (NDIR). The NDIR was calibrated using gases certified 

by the manufacturer to be within rt 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 Formaldehvde 
,.  

A modified U.S. EPA Method 18 sampling system was used to determine 

formaldehyde concentrations. The sample train consisted of a stainless steel probe, 

teflon sample line, treated XAD-2 collection tube (ORBO-22), critical orifice, and sample 

pump. Tubes were sealed and placed on ice until delivery to the lab. Tubes were then 

desorbed in 1 milliliter of toluene, separated by a DE3 1301 capillary column prior to 

analyses by gas chromatography/flame ionization detector. This method is similar to 

NIOSH Method 2541. 
/ 
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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 I 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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Registration No. 11103 
May 23, 1991 
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PART I - SPECIFIC CONDITIONS - the regulatory reference and authority for each 
condition is listed in parenthesis ( )  after each condition. 

I 
I 

1. * 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 applications dated May 7, 1990 and November 28, 1990 
including amendments referenced in the Document List 

. 
2. 

111 of this permit. 
tion 120-02-11 of State Regulations 

t o  be installed and/or m 
. .  
.i . :  

sf 'Boi 1 er Company Mod 
oilers rated at 29 million.:Btu . . . .  per, h 

. . . .  heat input each; 

- log debarking equipment; 
- log cutting and sawing equipment; 

. . . . .  . . . .  . .  .. . . . .  . .  . . . . .  
. . . . . .  ...... . . . . . .  . . . . . .  . . . . . . . .  : ... 

.. . .  

- sixteen log steaming rooms; . . .  

- .  two log peeling (veneering) lathes; 

- two veneer dryers; 

- veneer jointing and scarfing operati ; . . 

consisting of: 

. .  , . -  

. .  

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

three scarf composers I I! 
i ,,k . .  

. . .  ; '  'I'" . 2 three joint composers . . . .  .'. .: 

+ < 
< t  *,.y - three adhesive roll coater applicators; - ' \- I:  

I 
- two cold presses; 

- two hot presses; 
- 

- 

trimming and sanding operations; and 

two 6,200 gallon capacity heavy gauge plastic 
adhesive storage tanks. 

. .  .... .. I ....... 
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Particulate and PMlO emissions from each of the two Hurst boilers 
shall'be controlled by one I2K-21T multicyclone or equivalent 

* each. The multicyclones shall be provided with adequate access 
I .::: + for inspection. 

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

5. Particulate and PMlO emissions from the plywood sanding and 
trimmina ooerations shall be controlled by a Bruning and Federal 1 .: , , . '.. 

.a ~I~ ~ 

. . ~  . .  . .  .. 
Manufacturing Company dust collector system or equivalent which 
exhausts to the interior of the building. 

.. system shall be provided with adequate access for inspect 
(Section 120-08-01 F of State Regulat 

.Total VOC 'and Formaldehyde emissions 
operation..exhausts shall be controlled.by.'one Ceilcote pac 
caustic scrubber or equivalent on each hot press exhaust. 

.. scrubbers and exhaust systems shall be provided with adequate '' 

access for inspection, and must be equipped with devices for 

The dust collector 

. .  .:. . .  

. ,  

.. . . . . . .. . continuous measurement of Dressure drop across the scrubbers, and:: .~ . ~ ~ . ~ ~  ~~~ ~ 

measurement of scrubber liquid pH. 
(Section 120-08-01 F o f  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 

(Section 120-02-11 o f  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) 

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. 
report of annual consumptions for each calendar year. shall be 

' -  . .  .. submitted no later than February fifteenth of the following 
calendar year. After accumulation and reporting of this data for 

:':.: one full calendar year, the Department (Director, Region I) shall 

' 

. .  tons) per year. 
/ '  

,. ,'. 

. 
10. 

The 

. .  
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review the results and determine if a change to quarterly, semi- 
annual 'or annual reporting i s  indicated. 
(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 limitations specified 
below: 

Volatile Organic 
Compounds 6.56 lbs/hr 12.6 tons/yr ,. , 

(Section 120-05-0403 of State Regulations) . .. 
I 

Emissions from the operation of. each.of the two Hurst boil,ers,Zon. 
basis, shall not exceed, . .. limitations . . . . ,:. specifi , .> 

. .  . . : .  . .  . . .  j . .. . .. 

.:, . i .  . 
. .  . .  . .. 

. . : . . . . .  . .  

.- > . .. . .  Total Suspended 
Particulates 0.20 lbs/106 Btu 5.80 lbs/hr 25.40 tons/yr ::':.:.:: . .. . .  i: . - 

PMlO 0.20 lbs/106 Btu 5.20 lbs/hr 22.70 tons/yr 

I 13. 

I 
I 

Sulfur Dioxide 

Nitrogen Dioxide 

Carbon Monoxide 

Volatile Organic 
Compounds 

, .- 

0.60 lbs/hr 

2.72 lbs/hr: 

2.63 tons/yr . .  . . ~ .  , . . . .. ' : .  

11.92 tons/yr:I?+ .- . .., . . . 1. 
. .  :p ;: :. .,:...: 

16.03 lbs/hr 70.08-tons/yr .,!$.: 

. . . . .  . . ;  . .  

. ..:. , :. .. . ... . ,. . . . . . : . . .  . 
5.62 lbs/hr 24.53 tons/yr ;,'.:: 

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

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

Loq Debarkinq 

Total Suspended 0.34 lbs/hr 1.49 tonslyr 

PMlO 0.34 lbs/hr 1.49 tons/yr 

loa Sawinq 

Total Suspended 5.98 lbs/hr 26.19 tons/yr 

. 
Particulates 

Particulates 



I 
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I PMlO 

Wood Hoqqinq 

' Total Suspended 
Particulates 
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5.98 lbs/hr 26.19 tons/yr 

0.04 lbs/hr 0.17 tons/yr 

I 
. .  . . .  
.i . . .  

. .  
.. .. . .  
.i ~ 

. .  - .  
I " 

I . . . . . . . . -2 ;. .. . .. .I. . 3 .  
.~ 

PMlO 0.002 lbs/hr 0.01 tons/yr 

These emissions are derived from the Estimated overall emission 
contribution and are included for emission inventory purposes. 
Comoliance shall be determined as stated in Specific Conditions .: ~~ 

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

Volatile Organic 
Compounds 

Formaldehyde 

15.50 Ibs/hr 30.41 tonslyr 

0.05 lbs/hr 0.13 tons/yr . .  

. .. . 
Methanol 0.25 lbs/hr 1.10 tons/yr , ,;. . '  .. 

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

Emissions from the operation of the small hot press (as exhausted :?. 

from its respective scrubber) shall not exceed the limitations . ' 

specified below: 

Volatile Organic 
Compounds 

3.87 lbs/hr 7.61 tons/yr 

0.01 lbs/hr 0.03 tons/yr 

Methanol 0.06 lbs/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) 

Formaldehyde * 

16. 

17. 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) . 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. .  19. ' Within the time limits specified in General Condition No. 3 of 
this permit, stack emission tests for formaldehyde and volatile 
organic compounds from each 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 
modified sources shall be conducted and reported and data red 

.' as set forth in Sections 120-05-03 and 120-06-03 of State . 
Regulations and the test methods and procedures contained in 
.applicable section or subpart 1 isted in:Sections 120-05-0502 
120-06-0102:' At the same time, ' opacity'tests'; in accordance 
40 CFR, Part 60, Appendix A, Method 9, shall also be conducte 
the scrubber exhausts. The details of the emission tests are 

I 

. . 

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

These tests shall be -. 

. .  
. . .  20. 

. . . .  .. .... : . .  .. <.. . .  : 
. . . . . . . . . . . . .  
, '.: . ' . 
. . . . .  . .  

. . .  _.. . .  ..? 
. . . . . . . . . . . . .  

. .  .. 
. . e . >  ~I 
-.,. .:. 

-.:- .. 
. s i  . . .  

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

. . . .  

. . . . . . . .  
I .  . . . .  .:-. i., ~ >.. , 
; . . . . . . . .  
. .:.. 

. .:. .. . .  

. .  

... . .  
. .  . .  : 

.. - . .  

21. 

ouilined in Specific Condition Number 22. 
(Section 120-08-01 H of State Regulations) 

Within the time limits specified in General Condition NO. 3 of 

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 

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 andcprocedures 
contained in each applicable section or subpart listed fn 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 tested boiler exhaust stack. 
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 o f  State Regulations) 

After twelve months, but not later than fifteen months after 
the stack tests prescribed in Specific Condition Numbe'r 20 have 
been conducted, stack tests as prescribed in Specific Condition 20 
shall be conducted on the other Hurst boiler. 

..'ti' 
,..*. .'. 
.... .. 

. .  this permit, stack emission tests for formaldehyde, carbon 
monoxide, total suspended particulate and PMlO, oxides o f  nitrogen 

exceeding the maximum rated fuel consumption. A heating value , 

...,, .. 

. .  

... 

., : 
: .. The details o f  

.'/ 

.. ::: (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 will be reviewed and evaluated by the Department 
(Director, Region I) to determine if the stack test schedules 

(Section 120-02-11 of State Regulations) 

I 
I * should be modified. 

I 
2 1  

I 
I 
I 
I 
I 
I 
I 
I 

~ 

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' 
.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. 
opacity tests, in accordance with 40 CFR, Part 60, Appendix A, 
Method 9, shall also be conducted simultaneously on each of the 
two testdstacks. The details of the emission tests are to be 

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

At the same time:. 
. .. 

arranged with the Director, Region I. -. 

25. 

26. 

. . .  . . 
. . ~  ..:. . . .  

.: . .  ,... . .. . , . . ..,: .: . .  . .. . 

After review of the stack test data on the first Hurst Boiler, as 
'prescribed in Specific Condition Number 20, the Department 
(Director, Region I) will determine if Woodtech, Incorporated 
shall be allowed to conduct a test burn of scrap plywood in the 
Hurst Boiler simultaneous with stack emission tests as prescribed 
in Specific Condition Number 20. 
shall be arranged with the Director, Region I. 
(Section 120-02-11 of State Regulations) 

The caustic &rubber 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) 

Fugitive dust emissions 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 pub1 ic 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) 

The details of the determination 

c . 
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27. 

* 

28. 

' y  
; .. 

. " 1  

I 
I 
I 
I 
I 
I 
I 
- 

31. 

32. 
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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- 
Droduct). 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 continuou ' 

monitoring system performance and subsequent notification. .:: ,. 
requirements, are to be submitted to t Department (Director; . .  
Region I). '. 

(Section 120-05-04 of State Regulation 

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 i n  . : c, 
accordance with the manufacturer's specifications. Temperature 
during this operation shall not exceed-. , The tempera 
records shall be maintained at the facility for inspection by 
,Department personnel upon request. 
(Section 120-05-04 of State Regulations) 

Specifications and other technical information for the c 
emission monitors required in Specific Conditions Number 28 and 29..  
shall be submitted to the Department (Director, Region I) for ~ ::..., . .  :,.' 

review prior,to installation 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 o f  the availability and downtime of each opacity 
monitor for each calendar month shall be submitted t o  the 
Department (Director, Region. I) no later 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 o f  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. I f  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. 
not limited to reduced facility operations, cessation of facility 
operations, installation and operation of additional control 

Woodtech's emission reduction actions may include but are 

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

33. Woodtech, Incorporated shall install, 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 
at the facility. There shall be no physical by-pass or diver 
system around the monitoring points between the tank outflow 
points and the delivery system outflow points. .'.-(This include 
but i s  not limited to by-pass va1ves;etc.) 
monitoring devices shall be reported in,gallons per hour :and 
oounds Der hour of outflow from each outflow point. Data sha 

I : ,  .. 

The data.from the. 

. .  . . .  

~ ~ r~ . .. 
be gathered and recorded using real-time references. 

Department (Director,. Region I) 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) 

The data 
from the monitoring devices shall be reported monthly to the -. 

. .  . .  . . . .. . . . .  . .. IL 
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PART I1 - GENERAL CONDITIONS 
1. Quarterly reports on the progress of installation and/or 

Region I), beginning upon receipt of permit. 
. modification shall be submitted to the Department (Director, 

. . . .  : (Section 120-02-11 of State Regulations) 

.:. :.: ':.,.cj :' The permittee shall furnish written 'notification to the Department 
->;ij. ;' 

> . .  ~.~ ..>,;>::+;;:,:. ~ . . ..x I I.. ,. . (Director, Region I) of: . . . .  _. 

I 
' I  
I 
I 
I 
I 
I 
I 
I 

~ 

\I 

. .  a. The anticipated start-up date of the plywood manufac 
... . -  facility postmarked not more t ays nor..less t 

. . . .  !'.. .. .: days prior to.such date. 

b. The actual start-up date of th d manufacturin 

. . . .  .. ~ 

. . .  . ,.. , 

. . . .  
. .  

. . .  . .  . .  

facility within 15 days after such date. . .  .... .. . .  -. 
- . j c. The anticipated date of stack emission tests of the sources _. 

at the plywood manufacturing facility postmarked at least 30 
days prior t o  such date. 

. .  
. .  . .  .. . _  ' .  . 
i' 

' .  Capies of written notification,referenced in items a, b, and c 
. .  above to be sent to: 

- 

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

NSPS Coordinator 
Air Radiation and Toxics Division (3AM21) 
U. S. Environmental Protection Agency . .  

I -  . . . . . . .  
. . . . .  .. , Region I 1 1  

841 Chestnut Street 
. .  . . .  
:: . . 
.:.e L :  : .... : .. : > .  . ..... 

.... ~- . . . . . . . .  Philadelphia, PA 19107 ._ . 
. . .  -. (Section 120-05-05 o f  State Regulations) 

.. 
... 
... 

. .  
Stack testing, as required in Part I of this permit, shall be 
performed to determine compliance with the emission limits 
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 Regulations) 

The permitted facility shall be designed and constructed to allow 
emissions testing using appropriate methods upon reasonable notice 
at any time. 

C.. , 

3. . .  
-. ~ .- . 

. . . . . .  . . . . . . .  
.:.: ., . . .  . . 

. ,  I . .  .... r .  

.:. : '  ., .. 
. 

..:.: ... :. . i  .:. 

.>.: 
. . . . . . . .  

. .  .> 
. . .  

. .  

4. 

. . .  . .  .: (Sections 120-05-03 and 120-06-03 of State Regulations) 
. .  

.... . .  : 

. .  
~~ ~ 
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5. I 
. 

I ':: 6 .  

. .  

. 7 .  I .: 

. .  

. . . . .  

I 
I 
I 
I 

9. 

All continuous monitoring systems and monitoring devices, as may 
be applicable for your source type, shall be installed and 
operational prior 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. 
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 include process throughputs, . .' : 

by the terms of this permit. 

The Department (Director, Region I )  shall be 

These records shall be maintained ,:.. :: . .. ~ ,. 
.. ... - < .  . .  > . -  t .  ' by the source for the most current three year period. 

(Sections 120-05-05 and 120-06-05 of State Regulations) '- . :.;; . .  ,~"c?. ' :  : : . ,,._ -:<: :.. . : . . .  

The permittee shall develop, maintain, and have available to all 
operators good written operating procedures for all air pollution 
control equipment. 
shall be established and made available to the Department 
(Director, 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. 
(Section 120-02-11 of State Regulations) 

If, .for any .reason, the permitted facility or related 
pollution control equipment fails or malfunctions and 
excess emissions for more than one hour, the owner sha 
the Department (Director, Region I) by telephone or te 
facsimile within 4 business hours. 
which i s  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 120r02-34 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 maintenance schedule for all such equipment - ::.:.. 

.. 

. .  

The portion of the facility 

a. Violation o f  any terms or conditions o f  this permit; 

b. Obtaining this permit by misrepresentation or failure to 
disclose fully a l l  relevant facts; 
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I 
I 
I 
I 
I 

c. A change in any condition that requires either a temporary 
6 r  permanent reduction or elimination of a permitted 
discharge; or 

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

d. 

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

I 
I 

I 
I 
I 
I 
I 

\ I 

ll; ~ 

The permitted facility is to be constructed and operated as . 
represented in the permit applications referenced in Condition 2 : 

or any existing facilities shall be made which alter the emissions.; 
'into the ambient air or alter the impact of the ,facility ,on .. air :,*:..*. .;% '. 
quality without the prior written approval o f  the Board. ' .: .si-.:? 

of Part I. No changes in the permit application specifications k, 

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

: .. . .  
. .  
: .- .. . . ... 

. .  . .  
. .  . .  

. .  

. .  

. .  
. .  
. , .  , 

. . .. ., .. 
- c i  . . . 

.,.: >.: . . _. 
::..: J * ~  
)V. ' . '  ' .  .. , . .  . . -. 
.. , -. .. 

.. . 
' . 7- . . .  .. 

... . .  

12. ' 

13. 

14. 

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) 

.I-n 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 aTter permit 
requirements by any other local, state, or federal government 
agency. 
should not be construed to mean its operation is automatically in 
compliance with all aspects of the Regulations 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. 
with all air pollution regulations must be a continuing, full time 
effort. 
(Section 120-02-11 of State Regulations) 

The permittee is cautioned that approval of this permit 

Compliance 
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Annual requirements to fulfill legal ob1 igations 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. 
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 applicable 
provisions of the Freedom of Information Act, 5 s  2.1-340 through 
2.1-348 of the Code of Virginia, s 10.1-1314 (addressing . 
information provided to the Board), and s 120-02-30 o f  the,State 
Air Pollution Control Board Regulations. 
federal officials is subject to appropriate federal law and 
regulations governing confidentiality of such information. 
(Section 120-02-31 of State Regulations) 

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

Such requests for 

Information provided to 

:y:: . .  . . .  . .  

. .  

The permittee shall allow authorized state and federal 
tatives, upon the presentation of credentials: 

a, to enter upon the permittee's premises on which 
is located or in which any records are required to be 
under the terms and conditions of this permit; 

~, : . .  :, 

b. to have access to and copy at reasonable times any records'--...:'i'.: . 

required to be kept under the terms and conditions of this 
permit or the State Air Pollution Control Board Regulations; 

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

to sample or test at reasonable times. 'For purposes o f  this 
section, the time for inspection shall be. deemed reasonable 
during regular business hours or whenever the facility i s  i n  
operation. 
inspection time unreasonable during an emergency. 

.i 

c. 

d. 

Nothing contained herein shall make an 

(Section 120-02-11 o f  State Regulations) 
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PART 111 - DOCUMENT LIST 
, .  . 1. ' Woodtech, Incorporated permit application, dated November 28, 1990 

and signed by Kenneth W. Powell, Secretary. 

Department of Air Pollution Control, Region I engineering 
analysis, dated February 28, 1991. 

Department of Air Pollution Control notification letter to the 

2 .  

. . . . .  3 .  . . . .  . . . .  . _  . .  . .  :. Tazewell County Administrator, dated December 3, 1990. 

I 
$ 1  
I 
I 
I 
I 
I 
I 
I 

I!! 

. . . . . .  

Federal NSPS Regulation Part 60 Subpart Dc, Standards of ., 

Performance for New Stationary Source; Small Industrial --;J 
Commercial-Institutional Steam Generating units. 

Letter and addendum information from Hazel and Thomas, dated 
- . . .  '. December 13, 1990 and signed by Clayton L. Walton. 

6. 

7. 

8. 

9: 

10. 

11. 
. .  
. .  

12. . .  

13. 

14. 

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

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 
ilanuary 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 
file, dated February 11, 1991 regarding information received from 
Ron Hawks o f  fnvironmental 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 o f  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, 
Beckhorn and Hanes, dated May 18, 1990, signed by Clayton L. 
Walton. 

Woodtech's 

- 
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15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

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

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. 

Letter 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 Estimatinq Chemical Releases from Presswood 
and Laminated Wood Products Manufacturinq received August 1, 1990. 

Facsimile transmission from Hazel, Thomas, Fiske, Beckhorn and 
Hanes of NCASI Technical Bulletin 504, dated September 1986, 
received August 1, 1990. 

Letter from Hazel and Thomas, dated August 3, 1990, signed by 
Clayton 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 o f  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 o f  
Agriculture Publication Theories of the Combustion of Wood and 
its Control, dated August 16, 1990, signed by Clayton L. Walton. 

I _  
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APPENDIX B 

OPACITY OBSERVATIONS 

BOILER NO. 1 
BOILER NO. 2 

DIRER STACK 1 
DRIER STACK 2 

B-1 



I 
VlRGlfllA STATE A I R  POLLUTION CONTROL EOARD 

V I S I B L E  E b i l s S l O r i  EVALUATION RECORD 

c W - 8  5 , 1 9 4  I 
I 
(f:LEA!IY '\hjCTz& &, . ; 9yu_ 

&MISSION POIHT NAME W& 

REGISTRATION NO. " 
LOCATI0:I b S $ & P 6 )  , vch I nt-. I O &  " 

4. yo&# &&.AL HEIGHT TO DISCHARGE POINT 
3-2>-- 72- OBSERVER -pov\ \LE? CERTl FICATION EXPl RAT1 ON DATE 

I 
CLOCK TII3E: INITIAL / / : 1s- FINAL 

visieLE EMISSION READINGS 



L - 
VIRGlNlA STATE A I R  POLLUTION CONTROL BOARD 

V I S I B L E  ENISSION EVALUATION RECORD 

REGISTRATION NO. l I l6 .3  

HEIGHT TO DISCHARGE POINT - ‘f0 l-f &&,dL- 
CERTIFICATION EXPIRATION DATE 3-A- -=/ 1 



I -.' . .. 
V I R G I I I I A  STATE A I R  POLLUTION CONTROL ROAR0 

V I S I B L E  EiiIssioN EVALUATION RECCRLI 
.-I 

E A T E  !d?XT. I \c5 I 
OMPAliY L L l M - G  L, , cb,..t, REGISTRATION NO. 1 'b3  

m- \ o x  
bL;aC.,. L HEIGHT TO DISCHARGE POINT +* f* .a& 

OaSERVER CERTIFICATION EXPIRATION DATE .+ZS -'i I 

I 
I 

CLOCK TIME: 

VISIBLE EMISSION READINGS 

.. . ..- -*\.-!l Fora 13 
. . . . . . . 



i : .. v b 2 e -;-:I Lt- 
VIRGINIA STATE A I R  POLLUTION COliTROL BOARD 

V I S I B L E  E~iission EVALUATION RECORD ---- 



.- 

b ' E  E 4-5- V1RGI;IIA STATE A I R  POLLUTION CONTROL BOARD 
V I S I B L E  E ~ i r s s i o ~  EVALUATION RECORD 

*JL<f G ,  194 i 
I 
DATE -/ 

I l l  0 3 0:1PA:lY u,3CL*xxtx-e, , &.-€ I REGISTRATION NO. 
r\ LOiAT!O:: (3.Q.ieyAo-,,, 1 \) (i I 

.~,<Isslo:, 20i::T IlAilE &L.LcwhT bdn!.. += I HEIGHT TO DISCHARGE POItIT /c 4-'f+ 
I n  

oasiavis bon L = =  CERTIFICATION EXPIRATION DATE 3-cs--ct 
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V l R G l ~ t l A  STATE A I R  POLLUTION CONTROL BOARD 
V I S I B L E  EMISSION EVALUATION RECORD 

COMPA'IY i 0 t Y C - e . -  -=Lk,Ls  REGISTRATION NO. jl(6 % 
u,, l u t  . I  

LOCATI0:i U ! Q J  
EMISSI0:I POINT NAME 

OBSERVER CERTIFICATION EXPIRATION DATE g-zc -y  
d * x A <  @dJU- %= 1 HEIGHT TO DISCHARGE POINT '-%f&LwL 

CLOCK T I X :  INITIAL 1 \ : @/e FINAL / !  : 30 @/a 

VISIBLE EMISSION READINGS 
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VISIBLE EMISSION READINGS 

S A K S  Fom 13 
( 5 / 1 / 7 5 )  
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-I .\; E @: ,y 
.. -------- V I R G I N I A  STATE A I R  POLLUTION CONTROL BOARD 

V I S I B L E  EMISSIO:~ EVALUATION RECORD 







I 
I 

. .. 
‘/lRGl~dlA STATE A I R  POLLUTlOfi COt.ITHOL BOARD 

V I S I B L E  Enlsslo~ EVALUATION RECORO 

i .  . I 



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

APPENDIX C 

BOILER LOGS 

c-1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

8 1  

I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

~ 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
; I  
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

$ 1  
I 
I 
I 
I 
I 
,I 
I 
I 



I I 
i I 
is I 
I I 
i I 
.I 

1 

i 

GAS VELOCITY AN0 VOLUMETRIC FLOW RATE 
Plant  and City LJOOG-& Date 1 /Nf$ 
Sampling Locat ion <(+i&* &d6- Clock Time 

Run No. Operator 
Barometric Pressure. in.Hg ,z,.(o S t a t i c  Pressure, in.H20 -k, 5 
Moisture. X Molecular ut.. Dry P i t o t  Tube, Cp 
Stack Dimension. i n .  Diameter o r  Side 1 Side 2 

I I 
I 

I 

I I I 
I 

It 
I 
I 

I 
I l l  I 

1 I 

I I I 

I I 

L . " A .  I '  

'-; ,. - j e u  5 / .  ; 7- 

c-5 
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. . -  *lCLD DIlI 

GAS V E L O C I T Y  AND VOLUMETRIC FLOW RATE 

Run No. Opera tor 
Barometric Pressure, in.Hg 2 fix , {  0 
Moisture, % Molecular w t . .  Dry Pitot Tube, Cp , $'# 
Stack Dimension. in. Diameter o r  Side 1 Side 2 

Static Pressure, ln.H20 + g . I -  

I 

I I 

I 
I 
I 

I 1 

I 
I 

C - 5  



I GAS VELOCITY AND VOLUMETRIC RATE 

plant: and City LduaLI 7& Date 

Run NO. Operator - 
I ~ a m p l  ing Location &= Clock Time It-7-91 p-,fq- 

I Barometric Pmssure. in.Ht 
L(noisture, Molecular w t . .  D r y  Pitot Tube, Cp 
I 
I Stack Dimension. in. Diameter or S i d e  1 

Sta t ic  Pressure, In.H20 

S ide  2 

1 

t I L 
I I I 

-~ ~ 

m 1 I 
I I 1 
1 -  

I 1 

I I 
I 

I 
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GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Date 
C I O C ~  Time //-7+/ * 

1 Plant and City LJ60C d 
Sampling Location @+zL r J c  P I 
Run No. Opera t o r  

Moisture. X Molecular u t . .  Dry Pi tot  Tube, Cp 

11 Barometric Pressure. in.Hg 
! 

Stat i c  Pressure. In.H20 

1 Stack Dimension. in. Diameter o r  Side 1 Side 2 

I 

I I 
I I 
I I 

I1 
I I 

I I 

I 
I I 

I 

A 

C - 3  
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:I 

MoIslllRE IN STACK GRS BY W E X - i ? € l L B / D R y - ~  

Location D&x /Ji 1 P l a n t  i.J ! a 5  7cf-I: 

Stack RUn bate 11-7-<I I", i5-D 
operators  

i n  Hg eacometric Pressure. in. Hg = p w  = 2&,32 
- - * ? I  i n  H20 w =  - Static Pressure,  in. H20 - 

Absolute pressure of S t a d  = P ~ K  5 X P S  = 25. > in H a  -.? < ,  

13.6 

F 0 
0 Tv = 52. - 

Td = IT& F- 

- - A T  .fL' OF - 

Wet-Bulb Temperature, F = 

Dry-Bulb Temperature, OF = 
0 

Temp Difference. Td-Tu 

Sa tu ra t ion  Vapor Pressure of H ~ O  a t  TV PW = 
(from t a b l e )  

in Ha /, 51 3 

Proportion of water vapor by volume = B w s  

BUS = ( Pva ) = fl; ftj'3 = 
( PS 1 A?. j 0 

. ... 

Temp. 
Deg. F. 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
I20 
130 
110 

150 
I60 
I70 
I R O  
190 
200 
210 
'"'0 
230 
!.to 

... VAPOR PRESSURES OF WATER 
In Inches of Mercury 

0 
,0376 
,0631 
,1025 
.1647 
2478 

,3626 
,5218 
,7392 

1.032 
1.422 
1.932 
2.596 
3.446 
4.525 
5.881 
7.569 
9.652 
12.20 
15.29 
19.01 
23.47 
28.75 
35.00 
.42.31 
50.94 

1 
.0398 
,0660 
,1080 
,1716 
2 5 7 6  
.3i6J 
,5407 
,7648 

1.066 
1.167 

1.992 
2.672 
3.543 
4.647 
6.034 
7.753 
9.885 
12.48 
15.63 
19.42 
23.96 
29.33 
35.68 
43.11 
51.76 

2 
,0417 
,0696 
.I127 
.I803 
,2677 

.3906 
,5601 
.7912 

1.102 
1.513 

2.749 
3.642 
4.772 
6.190 
7.952 
10.12 
12.77 
15.98 
19.84 
24.46 
29.92 
36.37 
43.92 
52.70 

2.052 

3 
,0441 
.0728 
,1186 
,1878 
.2782 
,4052 
S802 
3183 

1.138 
1.561 

2.114 
2.829 
3.744 
4.000 
6.350 
8.150 
10.36 
13.07 
16.34 
",.27 
2-1.97 

37.07 
44.74 
53.63 

30.52 

4 
,0553 
.0768 
,1248 
,1955 
,2891 
,4203 
,6009 
,8462 

1.175 
1.610 

2.178 
2.911 
3.848 
5.031 
6.513 
8.351 
10.61 
13.37 
16.70 
20.70 
25.48 
31.13 
37.78 
45.57 
54.62 

5 
,0489 
,0810 
,1302 
,2035 
,3004 
.4359 
,6222 
.R750 

1.213 
1.660 
2.2.13 
2.99.5 
3.9.54 
5.165 
6.680 
8.557 
10.86 
13.6i 
17.07 
21.14 

26.00 
31.71, 
38.50 
46.41  
55.60 

6 
.OS17 
.OS56 
,1370 
.2118 
,3120 
A520 
.6442 
,9046 

1.2.73 
1.712 
2.310 
3.081 
4.0153 
5.307 
6.850 
8.767 
11.12 
13.98 
17.44 
21.59 
26.53 
32.38 
39% 
47.27 
56.60 

1 
.OS41 
.os92 
.I429 
.2203 
.3240 
,4686 
.6669 
.9352 

1.293 
1:76.5 
2.379 
3.169 
4.li.l 
.5.442 
7.024 
8.951 
11.35 

17.82 
22.05 
27.07 
33.02 
39.99 
48.14 
.5i.61 

14.30 

8 
.OS71 
,0932 
.I502 
,2292 
.3364 
:18.58 
.6903 
3666 

1.335 
1.819 
2.449 
3.259 
4.289 
5.585 
7.202 
9.200 
11.65 
14.62 
18.21 
22.52 
27.62 
33.67 
40.75 
49.03 
58.63 

,0598 
,0982 
,1567 
.2383 
,3493 
5035 
,7114 
.9989 

1.3i8 
1.8i5 
2.521 
3.351 
4.406 
5.i32 
7.384 
9.421 
11.02 
14.96 
18.61 
22.99 
29.13 
34.33 
41.52 
49.93 
5'3.67 

PACIFIC EPIVIRONMENTCL SERVICES. INC. 
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D O L 3  3 - G c; 

WISIURF, IN STACK GAS BY WET-BULB/DRY-=B 

Plant L J O O P  - I t 5  . .Location flJLX h] 5. 3-. 
Stack RWl Date 11 -7-7) I 

Operators 

Barometric Pressure, in. Hg = 
.7 Pbar = u, 3 in Hg 

in H2O Static Pressure, in. H,O = Pg = 
. L  

73 9 8  in Hg Absolute Pressure of Stack = Pbar 2 X P s  = 
13.6 

F 0 
T v =  - 0 Wet-Bulb Temperature. F = 

F 

F 

,. 778'84 in Ho 

0 
Dry-Bulb Temperature, 0 F = Td = // 4 - 
Temp Difference, Td-Tv - - A T  = L/P - 0 

Saturation Vapor Pressure of HzO at Tv PW = 
(from table) 

Proportion of water vapor by volume = BWS 

BWS = ( Pva ) 
( PS 

Temp. 
D~E. F. 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 

150 
160 
I i o  
I so 
190 
200 
210 
.'"O 
XI0 
".IO 

_ _  

0 
.0376 
,0631 
,1025 
.1647 
2478 

.3626 
,5218 
.I392 

1.032 
1.422 
1.932 
2.596 
3.446 
4.525 
5.881 
7.569 
9.652 
12.20 
15.29 
19.01 
23.47 
28.75 
35.00 
,12.31 
50.3.1 

) 

1 
.0398 
,0660 
.IO80 
,1716 
.2576 
.3764 
S407 
36.18 

1.066 
1.467 
1.992 
2.6i2 
3.543 
4.647 
6.034 
7.i59 
9.885 
12.18 
15.63 
19.42 
23.96 
29.33 
35.68 
43.11 
51.76 

In Inches of Mercurv 

2 
,0417 
,0696 
,1127 
,1803 
,2677 
,3906 
,5601 
.i912 

1.102 
1.513 

2.749 
3.642 
4.772 
6.190 
i.952 
10.12 
12.77 
15.98 
19.84 
24.46 
29.92 
36.37 
43.92 
52.iO 

2.052 

3 
,0441 
.0723 
,1186 
,1878 
,2182 
A052 
,5802 
3183 

1.138 
1.561 
2.11.1 
2.829 
Xi44 
4.900 
6.350 
8.150 
10.36 
13.07 
16.34 
20.27 
1.1.97 

37.07 
44.i.1 
53.65 

30.51 

1 
.OJ63 
,0768 
.I248 
.1955 
.2891 
,4203 
,6009 
,8462 

1.175 
1.610 
2.178 
2.911 
3.848 
5.031 
6.513 
5.351 
10.61 
13.37 
16.70 
2O.iO 
?5..18 
31.13 
37.i8 
45.57 
i L G ?  

5 
.0489 
,0810 
,1302 
,2035 
.3004 
,4359 
.6222 
,8750 

1.213 
1.660 
2.2.13 
2.?9.5 
3.954 
.<.I65 
6.680 
8.5.57 
10.86 
13.67 
17.07 
21.14 
16.00 
31.75 
38.50 
46.41 
j 5 . m  

6 
,0517 
.OS46 
.13iO 
.2118 
,3120 
A520 
.I5442 
3 0 4 6  

1.253 
1.712 
2.3 10 
3.081 
4 . ~ 3  
5.302 
6.8.50 
8.i6i  
11.12 
13.?8 
17.44 
21.59 
26.53 
32.38 
3924 
4i.27 
56.60 

1 
.OS41 
,0892 
,1429 
,2203 
,3240 
,4656 
.6669 
,9352 

1.293 
11i6S 
2.379 
3. I69 
4 . l i . I  
.i.442 
7.024 

8.981 
11.38 
14.30 
17.82 
22.05 
27.07 
33.02 
39.99 
48.14 
.5i.61 

8 
,0571 
.0932 
,1502 
.2292 
.3364 
,4858 
,6903 
,9666 

1.335 
1.819 
2.449 
3.259 
4.289 
5.585 
7.202 
9.200 
11.65 
14.62 
18.21 
22.52 

27.62 
33.67 
40.75 
49.03 
58.63 

9 
,0598 
,0982 
.1567 
,2383 
.3493 
503.5 
.7144 
:9?89 

1.378 
1.875 
2.521 
3.351 
.IAI)6 
5.i32 
7.384 
9.421 
11.92 
14.?6 
18.61 
22.09 
33.18 
34.13 
41.52 
49.93 
59.G 

! 

~ 

! 
! 

I 
i 
! 
! 
i 

1 
! 

j 
i 

! 

i 
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i 
I 
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M~ISLVRE IN ~ C K  GAS BY WET-BULB/DRY-BULB MFASURMENT 

P l a n C  LI coo 7P-k Location scp4!& JJ3jkt 

R u n  Date Stack 

Operators 

Bacometrlc Pressure, in. Hg = 

Static Pressure, in. H20 = 

Rbsolute Pressure of Stack = Pbar + a P s  = 

P b K  = 2840 i n  Hg 

Pg = + 3,b in H2O 

2 h L  in Hg 
13.6 

OF Wet-Bulb Temperature, OF = T v =  - 
0 Dry-Sulb Temperature, F = 

Temp Difference, Td-'hr = 

Td = OF- 
5A,P i n  Hq Saturation Vapor Pressure of H20 a t  Tv PVW = 

(fron table) 

Proportion of water vapor by volume = Brrs 

Temp. 
Deg. F. 

0 
10 
20 
30 
40 
50 
60 
i o  
80 
90 

100 
110 
1 ?O 
130 
140 

1 r,o 
I60 
I70 
1 SO 
190 

"00 
"IO 
?'? 0 
?:IO 
2 IO 

0 
,0376 
.0631 
.IO25 
.I647 
.2478 
,3626 
.521d 
.I392 

1.032 
1.422 

1.932 
2.596 
3.446 
4.525 
5.881 

7.569 
9.652 
12.20 
15.29 
19.01 

23.4i 
28.75 
3.5.00 
.12.Sl 
50.94 

I 

1 
,0398 
,0660 
,1080 
,1716 
,2576 
.3764 
.5407 
.i648 

1.066 
1.467 

1.992 
2.672 
3.543 
4.641 
6.034 

7.759 
9.885 
12.48 
15.63 
19.42 

23.96 
29.33 
35.68 
43.11 
51.76 

VAPOR PRESSURES OF WATER 
In Inches of Mercury 

2 
,0411 
,0696 
.I121 
,1803 
.2677 

.3906 
,5601 
.7912 

1.102 
1.513 

2.052 
2.749 
3.642 
4.772 
6.190 

7.952 
10.12 
12.77 
15.98 
19.84 
24.46 
29.92 
36.37 
43.92 
52.iO 

3 
,0441 
,0728 
.I186 
.I878 
.2782 
A052 
,5802 
,8183 

1.138 
1.561 
2.11-1 
2.829 
3.i4-1 

6.350 

8.150 
10.36 
13.07 
16.34 
20.27 

2-1.97 

37.07 
44.74 
53.6.5 

4.900 

30.52 

4 
.OJ63 
.0168 
,1248 
.I955 
2 8 9 1  

.4203 

.6009 
,8462 

1.175 
1.610 
2.178 
2.911 
3.848 
5.031 
6.513 

9.351 
10.61 
13.37 
16.iU 
2o.io 
25.45 
31.13 
37.79 
4.5.57 
i4 .62 

S 
.0489 
.OB10 
.I302 
,2035 
.3004 

.J3.59 
,6222 
. R i . i O  

1.213 
1.660 

2.2.13 
2.995 
3.9.54 
5.165 
6.680 

3.5.5i 
10.86 
13.6i 
1 i .Oi  
21.14 

26.00 
31.i; 
35.50 
4 6 . 4 1  
:,.;;.Go 

6 
.0511 
,0846 
.13iO 
,2118 
.3120 

,4520 
,6442 
,9046 

1.253 
1.712 

2.310 
3.081 
4.013 
5.302 
6.8.50 
3 . i 6 i  
11.12 
13.98 
17.44 
21.59 

26.22 
2 . 3 8  
39.2.1 
4 i . 5  
.56.60 

7 
.OS41 
.0892 
,1429 
,2203 
,3240 

,4636 
,6669 
,9352 

1.293 
1176.5 
2.379 
3. I69 
4 . l i . l  
.i..I42 
7.024 

8.981 
11.35 
14.30 
17.82 
22.05 
27.07 
33.02 
39.99 
48.14 
.5i.61 

8 
,0571 
.0932 
.1502 
,2292 
,3364 

:1858 
,6903 
3666 

1.335 
1.819 

2.449 
3.2.59 
4.289 
5.585 
7.202 

9.200 
11.65 
14.62 
18.21 
22.52 

27.62 
33.67 
40.7.5 
49.03 
58.63 

9 
,0598 
.0982 
,1567 
,2383 
.3493 

5035 
,7144 
,9989 

1.378 
1.875 

2.521 
3.351 
,1.41)6 
5.132 
7.384 

9.424 
11.92 
14.96 
18.61 
22.99 

28.18 
34.33 
41.52 
49.53 
59.67 
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I 

RUn Date Stack 

Cprators 

Barometric Pressure, in. Hg = 

Static Pressure, in. H20 = 

Absolute Pressure of Stadc = Pbar L+PS = 

Pbar = MJC in H9 

pg = +, 5- in H2O 

44 in Ha 
13.6 

OF Wet-Bulb Temperature. 0 F = Tv = La - 

- - A T  = / - 
Td = OF- 0 Dry-Bulb Temperature, F = 

Temp Difference. Td-lb 

Saturation Vapor Pressure of H20 at Tir P W  = 
( from table) 

F 

c 5AY in Ha 

0 

Proportion of water vapor by volume.= Bws 
= ( ..2 4J/6 ) - - 0: c / t  BWS = ( PVa ) 

( PS 1 1 ;Irp.L/Y ) 

Temp. 
WE. F. 

0 
10 
20 
30 
40 

50 
60 
70 
80 
90 

100 
110 
120 
190 
140 

150 
160 
170 
1 no 
190 
100 
"IO 
""0 
230 
2.10 

VAPOR PRESSURES OF WATER 
In Inches of Mercury 

0 
,0376 
,0631 
,1025 
,1647 
,2478 

1 
.0398 
,0660 
,1080 
,1716 
.25X 

2 
.0417 
.0696 
,1127 
.la03 
.26i7 

3 
,0441 
.0728 
,1186 
.I878 
,2782 

4 
.0463 
,0768 
.I248 
,1955 
,2891 

5 
,0489 
,0810 
,1302 
.2035 
.3004 

6 
,0517 
.OB46 
.13iO 
2118 
,3120 

1 
,0541 
,0892 
.1429 
2203 
,3240 

8 
,0571 
.0932 
.I502 
2292 
,3364 

9 
,0598 
,0982 
,1567 
2383 
,3493 

,3626 ,3764 .3906 .4 052 ,4203 ,4359 ..IS20 ,4656 ..1859 5035 
,5218 ,5407 ,5601 5802 ,6009 ,6222 ,6442 .6669 ,6903 ,7144 
.7392 . i648 .'I912 3183 ,8462 37.50 ,9046 .9%2 3666 3989 
1.032 1.066 1.102 1.138 1.175 1.213 1.253 1293 1.335 1.378 
1.422 1.467 1.513 1.561 1.610 1.660 1312 1:i6.5 1.819 1.875 
1.932 1.992 2.052 2.114 2.178 2.2-13 2.310 2.379 2.449 2.521 
2.596 2.672 2.749 2.829 2.911 2.995 3.081 3.169 3.259 3.351 
3.446 3.543 3.642 3.744 3.848 3.954 4.063 4.17.1 4.289 4.406 
4.525 4.1517 4.772 4.900 5.031 5 1 6 5  5.302 .:A42 5.585 5.732 
5.881 6.031 6.190 6.350 6.513 6.680 6.8.50 7.021 7.202 7.384 
7.569 7.759 7.952 8.150 8.351 8.557 8.767 8.981 9.200 9.424 
9.652 9.885 10.12 10.36 10.61 10.86 11.12 11.38 11.65 11.92 
12.20 12.48 12.77 13.07 13.37 13.67 13.98 14.30 14.62 14.96 
15.29 15.63 15.98 16.34 16.70 17.07 17.44 17.82 18.21 18.61 
19.01 19.42 19.81 Z0.27 20.70 21.14 21.59 22.05 22.52 22.99 

23.47 23.96 24.46 24.97 25.48 26.00 26.53 27.07 27.62 28.18 
28.75 29.33 29.92 30.52 31.13 31.75 32.38 33.02 33.67 34.33 
35.00 35.68 36.37 37.07 37.78 38.50 39.24 39.99 40.75 41.52 
.IT31 43.11 43.92 44.74 45.57 46.:1 47.27 48.14 49.03 49.?3 
jo.s.1 51.76 52.70 53.6.j 54.62 55.60 56.60 57.61 58.63 39.67 

I 
! 

! 

i 
i 
I 

I 
I 

I 
I 

i 

I 

1 

i 
i 
I 
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-uu n PACIFIC ENVIRONMENTAL SERVICES, INC. 

S M L Z  LOG 
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SAMPLE LOG 

DATE 
SAMPLE I SAMPLE lim 

ID NUMBER I LOCATION NUMBER 
i 

I I 

SAMPLE DESCRI?TION = I  



-4 l i  I 

. .  . .. . .  
I. . .. 

.. .- . .c.. i. 
._.," ..... . i . . ,  :. 

::<,.,: i:...:c.i .. ... :,,- 

Average 
I I I I 
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I ala=- 
SERVICES INC. 

SAHPLE RECOVERY DATA 

Description of F i l t e r :  I 



'I i 
I I 

ISOKINETIC CALCULATION 

I j &;; , > ;>-c ,+ PLANT , 

RUN # 1-1 DATE / I  If2 / cr i  
LOCATION B, , /  Li3L / INITIALS 

i 
i 

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

Moisture 

Dry gas meter gamma 

Volume liquid collected in 
impingers and silica gel 

Net volume o f  gas through dry gas 
meter at meter conditions 

Barometric pressure - absolute 

Average absolute meter temperature 
( 'F  t 460) 

Net volume o f  gas through dry gas 
meter corrected for gamma 

- . .. - 

L7 c/ Y =  

v, = 1 c/ ml 

cu. ft. 

BP = 2,c. 9 I in. Hg. 

3 -  v =  3 . ' / ,  3.>q 

Tm = 
3- 3q 'R 

V x Y = V m =  3r7, ( 47 cu. ft. 

.H = 9 8 7  

Percent moisture = B,, 

100 
374.95 (Vm) BP t .H 

1 t  13.6 Bus = 

(T,) (V,) 



! 
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I S O K I N E T I C  CALCULATION--Continued 

RUN #' 

MOLECULAR WEIGHT 

Page 2 

Percent 0, by volume d r y  bas i s  

Percent CO by volume d r y  bas is  

Percent CO, by volume d r y  bas is  

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

N, = 100 - ( + + I  

0, = 7. K 

co,= IZ.,  

e-- co = 
f 

Percent N, by  volume d r y  bas is  N, = 7'7 7 
Dry molecu la r  weight = MO 

MO = 0.44 (CO,) t 0.32 (0,) t 0.28 (Nz t CO) 

MD = 0.44 ( r ) t 0.32 ( ) t 0.28 ( t ) 

7% 7 MD = '3C' 51 I/ i 1.k -I.% 

Stack gas molecu la r  weight = MS 

MS = (MO ) [ l  - (Bus x lo-')] t 18 (Bus X lo-') 

MS = (3::?12.)'[1 - ( , ikciI  ) ]  t 18 ( , (k ' i  1 ) - - J &  :J 3 

V e l o c i t y  

S t a t i c  p ressure  o f  s tack P =  i n .  H,O 

P i t o t  tube c o e f f i c i e n t ,  t ype  S 

Average abso lu te  s tack temperature 
('F + 460) T, = 'R 

Average o f  t h e  square r o o t  o f  .p 

Abso lu te  pressure o f  s tack  (BP t p/13.6) 

S tack  v e l o c i t y  = Vs 

CP = 

.p = i n .  H,O~ 

Ps = i n  Hg. 

Vs = (85.48) (CP) [@GF] cJ.p' 

- /  I 2s b;: FPS 

( 11.1,) ( . r / c i  ) 

- - ( > J ? Y C  J$<23 1 
Vs = (85.48) ( %kq 



ISOKINETIC CALCULATION--Continued 

I = (1.667) ( T, ) 

I 
I 

.H 1 - 13.6 
0.002667 (V,) i( 

)(BP + 1 

I 
I 

i 
I 
I 
i l  
I 

517% . 

y 7 7 z  

I 
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PACIFIC ENVIRONMENTAL SERVICES. INC. 
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I S O K I N E T I C  CALCULATION 

PLANT , i'( CJ Z X - I ~  

RUN t i -2-  DATE / /  IC /.I/ 

LOCAT ION INITIALS 4 

Dry gas meter gamma 

Volume l i q u i d  c o l l e c t e d  i n  
impingers and s i l i c a  ge l  

Net volume o f  gas through d r y  gas 
meter a t  meter c o n d i t i o n s  

Barometr ic  pressure - abso lu te  

Average abso lu te  meter temperature 
('F + 460) 

Net volume o f  gas through d r y  gas 
meter co r rec ted  f o r  gamma 

Y =  , q =/ I; 

v, = i k v ,  6 m l  

V =  41. i1f3 cu. f t .  

BP = ;?6,3c' i n .  Hg. 

Tm = 3-q I 'R 

V x Y = V m =  40: kY 'i cu. ft. 

I-. 
A H  = , I(- 

Percent mo is tu re  = B,, 

100 
B, = 374.95 (Vm) BP t .H 

1 +  13.6 
(T,) (V,) 

100 
374.95 (Yti.SY$) Ji.,3(. +> 

1 +  13.6 
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ISOKINETIC CALCULATION--Continued 

RUN # Page 2 

MOLECULAR WEIGHT 

7, k Percent 0, by volume dry basis 

Percent CO by volume dry basis co = L' 

Percent CO, by volume dry basis co,= I2%> 

N, = 100 - ( t + I  

02 = 

t-- 
r 

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

N, = 1'1.7 Percent N, by volume dry basis 

Dry molecular weight = MO 

MO = 0.44 (CO,) t 0.32 (0,) t 0.28 (Nr t CO) 

MO = 0.44 ( ) t 0.32 ( i , k )  + 0.28 ( t ) 

MD = k: 3lz I > . >  1%7 

Stack gas molecular weight = MS 

MS = (MD ) [ l  - (Bus x IO")] t 18 (Bus x IO-,) 
- - 2k,>? MS = ( 3 ~ 3 , ~ )  [1..-- (,17L'l ) ]  + 18 (t1701 

Velocitv 

Static pressure of stack P =  -, IZ in. H,O 

Pitot tube coefficient, type S CP = , k q  

('F t 460) T, = 7 cI v 'R 
Average absolute stack temperature 

Average of the square root of .p .p = I Y LfL- in. H,O~ 

Absolute pressure of stack (BP + p/13.6) P* = 28. I.=/ in Hg. 

stack velocity = Vs 

v 5 = (85.48) (CP) [J*] r.r.p' 

1 3 9  ;'I3 FPS 

( 7'7 J ) ( . - cZ f l .  ) 

- - ( 'F %'I >$-, P 1 
v = (85.48) ( ,kL( 

5 
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~ 

I = (1.667) ( T, ) 

ISOKINETIC CALCULATION--Continued 

- - 
.H 
13.6 

z 
b 

0.002667 (V,) -( : vm )(BP t ( 
T- 
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I 

Descziption of Filter: I 



ISOKINETIC CALCULATION 
1 .I 
J 
I 
I 
I 

.. 

PLANT I t  'cy 3 TL'L If 

RUN 4 1 - 2  3 DATE 1 1  IC- l C I /  

LOCATION bl,, ~ i j ~  / INITIALS 

Mois tu re  

Dry gas meter gamma 

Volume l i q u i d  c o l l e c t e d  i n  
impingers and s i l i c a  g e l  

Net volume o f  gas through d r y  gas 
meter a t  meter c o n d i t i o n s  

Barometr ic  pressure - abso lu te  

Average abso lu te  meter temperature 
('F t 460) 

Net volume o f  gas th rough d r y  gas 
meter c o r r e c t e d  f o r  gamma 

Percent mo is tu re  = Bus 

Y =  ,q$(cc 

v, = /ql- 7 m l  

v =  4 0 .  .f- c-3 cu. f t .  

BP = 2,k 3c i n .  Hg. 

T, = 5 2 q  'R 

V x Y = Vm = ' fo ,  700 cu. ft. 

.H = I I (,! :> 

100 
374.95  (Vm) BP t .H 

1 t  13.6 
Bus = 

(T,) (V,) 
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ISOKINETIC CALCULATION--Continued 

RUN ty 

MOLECULAR WEIGHT 

Percent 0, by volume dry basis 

Percent CO by volume dry basis 

Percent CO, by volume dry basis 

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

N, = 100 - ( t + I  
Percent N, by volume dry basis 

Dry molecular weight = MD 

MO = 0.44 (CO,) t 0.32 (0,) + 0.28 (N, t CO) 

MO = 0.44 ( ) t 0.32 ( ) t 0.28 ( + ) 
30< 52-4 MD = I2.G I 7  #7 

Stack gas molecular weight = MS 

MS = (MD ) [ I  - (Bus x lo-')] t 18 (Bws x lo-') 
- - 3k.S I MS = ( ? 2 , . 5 L 4 ) ' ' [ 1  - ( , i V 7 3  ) I  t 18 ( , t 4 7 3  

Page 2 

0, = '7,7 
e------ co = 

co,= I Z . .  i, 

N, = T i , 7  

Velocity 

Static pressure of stack 

Pitot tube coefficient, type S 

Average absol Ute stack temperature 
('F t 460) 

Average of the square root of .p  

Absolute pressure o f  stack (BP t p/13.6) 

Stack velocity = Vs 
r 7 

V s  = (85.48) (CP) 

P =  in. H,O 

CP = 

T, = 'R 

.p = in. H,O' 

P, = in Hg. 
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I = (1.667) ( T, ) .H 1 - 13.6 
0.002667 (V,) -( ~ ; )(BP t 1 
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SAMPLE RECOVERY DATA 

Sample Type: f N 2 7  I t7& s- Filter No.: 3diJ733 

- - ,  Sample Recovery Person : - 7A-e.d;- 
Comments : 

FRONT HALF 

Acetone Liquid 
Container No.: Level Marked: Sealed: 

F i l t e r  
Container No.: Sealed: 

Description o f  F i l t e r :  

Samples stored and locked: 

BACK HALFIMOISTURE 

Container No: 

L i q u i d  Level Marked: Sealed: 
- . _- 

- I - . - . -  :... =,-_ ,,;. _ .  ..- -.- , . ~ 

. . .. - -  ~. .. . . . . . . . .  -. . . 
.. 



I E M I S S I O N  TEST CALCULATIONS 

I PLANT WL't'3XCif SOUKCE/RUN 3-  DATE / / J > / ~ J  

I 1. -age Correction for volume etered 
vmc = v, - ( ~ p ~ a ) e  = v, - ( 4 0 . 0 2 1 8  = ( I - (  -0.02) ( 1 
vmc = f t3 

2. V o l m  Metered, S t a n d a r d  Corditions (6E°F, 29.92 h . I l g )  
I 

3. Volume Ihater V a p r  Collected, S t a n d a r d  Conditions 

B p i r i g e ~  = V = 0.04707 (Vf - V i )  = 0.04707 ( ) =  scf 
Silica Gel = Vw,,=0.04707 (Wf - Wi) = 0.04707 ( ) = L. OUI scf 

wc 127. j- 
I " 

'I 
I 4. 

I 

I 
I 
I 
I 
I 
I 

I 5- 

- 
G.009 scf - - vwsta  : vhc + vwsg,- 

P e r c e n t  Moisture, By V01m-e 



I ' .  

t 
I 

Isokinetic Variation 

Ts ""l(SW) 
IT(- 

w.5 
A C 3  %I = K 

ps vs n 
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I /.am=- nu 
ENVIRONMENTAL SERVICES. INC. I 

! 

R O N T  EX.7 

.?L 2 7 3 4 
I 
lilt er Number : 

s c r i p d o n  of F i l t e r :  J I ( .  L \ I ~ L - L ,  
I 



EMISSION TEST CALCULATIONS 

I 
I 
I 
I 3- 
I 
I 4. 
I 

I 
I 
I 
I 
I 
I 

! 2. 

I 

I I 5. 

.vm, = v, - ( ~ p ~ 3 ) e  = v, - ( ~ 0 . 0 2 ) e  = ( I - (  -0.02) ( 1 
- f t 3  vR - 

V o l m  Mete red ,  Standard Corditions (68"F, 29.92 in.Ilg) 

42. /OL dscf v%td = 

minger~ = Vw = 0.04707 (Vf - Vi) = 0.04707 ( 

silica Gel = Vw,,=0.04707 (WE - Wi) = 0.04707 
- + vwss, = L.537 scf "wstd .- vw 

v o l m  water Vapr Collected, S t a n d a d  Conditions 
) =  

) = _L, y;-) scf 

scf 
i37.3 

( 

percent bbisture, By V o l m  

Molecular Weight, Stack Cas 

Dry Wlecular Weight, 4 = 0.440 (%CO2) + 0.320(%02) + 0.280. (%N2 + KO] 

= 0.440 ( 5. b ) + 0.320( 12.7.) + 0.280 ( .7'l.2- ) 

. .  t4.j = ~ ' i ,  & L . c I  b/lb - nule 



I 
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Run No.: 2-3 Plant: id JCJ TES // 

Date: /1-5--<1 I Sample Box NO.: Job No.: J S ~ ~ L J O I  

Sample Location: gcr,LL=r, dL, 2 

Sample Type: PWLT /e?+>- F i l t e r  No.: 3ca73b- 
Sample Recovery Person: 

Connnents: 

FRONT HALF 

Acetone Liquid 
Container No.: Level Marked: Sealed: 
Fi 1 t e r  

Container No.: Sealed: 
Oescription o f  F i l t e r :  

Samples s tored and locked: 

BACK HALF/MOISTURE 

Container No: 
.,. - .. 

Sealed: Liquid Level Marked: 



I E M I S S I O N  T E S T  CALCULATIONS 

1 PLANT W C O D ~ T S Z  I f  SOURCE/RUN 3 -  3 DATE I / -  < - ' I  

1 1. m g e  correction for v o l m  Metered 

.vmc =,v, - (+&)e = vm - (+0.02)8 = ( 

- f t3  ".c - 
I - (  -0.02) 

2. V o l a  Metered, Standard Coditions (68OF, 29.92 in.llg) 
I 
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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 

E-1 
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Scrubber Log 
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Hot Press Log 
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F R O H  M O O D T E C H  I N C  F R X  # 783-326-2161 1992,  1. 2 8:36 NO, 1 P. 2 

DATE//-7-$/ 2' 
TIME yro. 
DRYER 'SPEED 
TEMPERATURE 
VENEER SIZE 
FRONT / f X a  />GO 
REAR 4% /#OD 
TOP 
BOTTOM 

PALLETS TOTAL 
MOISTURE L 3 z  

I 
1: 
I 
I 
I 
I 
I 
I 
I 

DATE f (d -7-4 
TIME 

/ ' I  
DRYER SPEED IZZ 
TEMPERATURE 

FkONT 
VENEER SIZE 

REAR 
TOP 

MOISTURE /2 - I J  
BOTTOM - 
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MATER I AL SAFETY T>f=lTA S H E i E T  

. 

- - . .. - . . - _. . - -. ._ __. -- ---  _-_ 
P .  0 2  

-- 

SOUTHEASERN WBH€SIVES COMPANY 
AOHESIVES FOR THE WOOOWORKINQ INOUSTRY 

c- i -- SECTION I 
' -------------- PRrlPUCT IDENTIFICATION ., 

~ A D E  NfiME: E-44 DdTE: bS/?k191 

HSDS t: l701-bJ 

.* 

cHEJIICAL NAME: RESIN MTALYSl LIEUID' REVISION: 015-2 

CHEnICAL FAMILY: RESIN CATTALYST PR€=AKEFt: R. IKM 

EHERGWCY PHONE: (704) 754-2493 (LENOIR, NC) 
(705) 956-3176 (RIDGEMAY, ' V W  

1-800-451-1405 (SAW HOTLINE) 
i -eo0-424-9300 (CHMTFi€C) 

', 
--------.--- -- SECTION I1  .,. 

E- . .  - H4ZAWOUS MNPONENTS . .  

CAS '40. Z RANGE A f f i I H  71v .. ~ O g l A  P a  CHEHICAL NANE 
.- 

-7- - 
TIEX-23-2 < IS a NE 5 a q l d  J Ifti?ONIU!l CHLORIDE 



BOILING POINT: 212 f 
. .  
..% 14 .;' SPECIFIC GRAVITY: ( 1.000 

- VISCOSITY: ( 100 CPS 

PERCENT VOLATILE (BY VOLUME) : 70 - 50 1 

SOLUBILITY IN WATER: Cooplets  

PH INFORNATION: 1.7 - 1.8 

EVfiPaRATIaN RGTE: ) l d t a r  APPEARANCE AND ODOR: cidr to tan Liquid 

VAPOR PRESSURE: Hat A p p l i c a t l e  VAPOR DENSITY: Not Ropl icaol r  

----------- - ------.! , SECTION IV ---- 
-----__---I- FIRE mm EXPLOSION HAZARD DATA ---- 

c 

FLASX POINT 
Not 4 e p i i c d a l e  

EXTINGUISHING HEDIA 
ddter spray, alc3hoI  foac, dry ehebic;l, or Carbon O i o x i d e  i s  SatiSfaCtWy. 

SPECZAL FIRE FIGdTING PROCEDURES 
i i r e f i q h t z r s  ihvild wear*3elf- tcntained brea th ing  a p p a a t u s  and :!R dPprOOr!dte PrO?i;: , 9  WUipbent 35 Cesxibei :a  
S e c t i a n  Vlll. 

I n  a l!r8, Aiianium Chloride f u x s  aay be evolved r h i c h  are considered toric. 
_ _  UNUSUAL FIRE AND EXPLOSION HA2ARI)S 

. 
.r --- - ___---------------------- SECTION v -------- ..> 

_-_-..̂ --"------ HERLTH HAZARD DATA ------- -. --.- 

aVER-EXPasURE: 
Effects of over-prpoawn t o  t h i s  i a t e r i a l  aay inc lude  OduSea and headache; t e a p o r d q  imtrt im of upger raspir+ory 
passages;  temporary lung irri!atlon r a u l t i n q  I n  coughing, d i f f i c u l t y  I n  brea th ing;  or SIIErtners of breath. 

CARCINOGENICITY 
This cata lyst  i s  not considered carc inogenic .  

EFFECTS OF OVEREXFOSURE 

SKIN CONTACT: 
Reverted or prolonged exposurb nay r e s u l t  i n  skin i r r l t d t i o n  a d  wsibly b e r a l t l t l s .  

EYE CONTACT: 
Vipari and h e 5  may cause irritation to  t h a  ayes and t a p o r a r y  v isua l  impai r len t .  

INHOLATION: 
Vqors i n d  fuies ray produce irritation of t h e  upper respiratory t r a c t .  

INGESTION: 
1f 9Nailo*ed, i r r i b t lm  of tl t aouth, ewphaqss ,  and q a s t r o l n t e s t l n a l  Systel bay result. 



EilERGEiNCY AND i :RSf RID PRCCEDURES 

Ck:iN CON' ACT: 
R m v e  c a t  m t e d  clcthinq and rash area eith Niter and, i f  available,  a mild raap. If i r r i t a t i o n  occurs, 
reek aedicii a t t e n t i o n .  

EYE CONTACT: 
c l u m  Nlth a gentle stream of ratgr, a9 {roo an aye fountain,  for 15 m u t e s ,  If irritat:o(i'occurs, 
seek a e d i c a l  a t ten t ion .  

: NHfiLATI ON: 
Reonre f r a a  exposure U e L  to  fresh air ad ne?? the af fec ted  person narn and caln. If bresthinq stops, begin 
i r t i f i c i a l  r e s g i r a t i o n .  I f  breathinq 15  d l f i i c u i t ,  administer oxygen. Eeek redical attention. . 

INGESTION: 
Oa not Induce vaai t inq ,  Ildmlni$ter large aaounb nf water or #ilk, if conscious, and seek a e d i c d  a t t e n t i o n ,  

JVEH-EXFWJRE: 
Treat r y a ~ t o a d t i r a l l y .  Secure a e d l c a l  asslstance i w e d i a t e l y .  ' .  
-_------------ SECTXON V I  -I----------.-------------T- 

T- -------------- REACTIVITY DATA -------- ?; . 
STABILITY/CONDITIONS TO AVOID 

I h i c  product is considered s t a b l a  nhen s tored  in a cool,  d ry ;~xel I - ren t i la ted  U!a. 

INCOMPRTIBILITY 
avaid c a n t a c t - r i M  strrmq oxidizing o f  reducing agents. . 

.i 
HAZARDOUS DECOMPOSITION PH.3DUCTS 

fit terperatures above LOO C, Awniur Sul fa t e  r i l l  decoapore t o  fnru S u l f u r  Oxides and A m n i a  qaSe3. 

HAZARDOUS POLY~ERIZATION/f9NDITIONS TO AVOID 
Fa1vmeri:at:on of this product nil1 n o t  'occur. 

- .+ - ---- _---------- ---- SECTION V I 1  --- 
---; 4- \. 

__---I---- 4 PRECAUTIONS FOR SAFE HANDLING AND USE 

RELEASE OR SPILL PROCEDURCS 
I f  aater!al I S  rcleased 01 s p l l l e d ,  near p r o t r c t i v e  equiprent, v e n t i l a t e  the area, and nix with an approved absorpgnt 
ratwirl and scoop i n t o  contrlners t o  seal iar disposa l .  

was€ DISPOSAL mEi-naD 
This product u y  be disposed of i n  a c c o r d a c e  a i t h  federal, s t a t e ,  and l o c a l  r q u l a t i o n s .  

HANDLING AND STORAGE PRECAWIONS 
:L 

Pwinq handling, the protecttv:  equiplent descrihed In Section VI11 should b e  esployed. This product should be 
stored :r ; cool, dry, well-veitilrted area. This praduct l a y  be c i l d l y  cur ros ive  :2  :?-:.a s t e e l ,  Copper; 
vd Copper alloys. 

i 



' M S F l R ~ T O f i Y  PROTECTION 
R f1~0SKMSUA approved respirator i s  reconsendtd #hen expowre levels are exceeded. 

VENT1 LAT [OM 
Pruvida adequate ventllatian t o  I educe vapors b e l o w  PYpOsura levell. 

PROTECTIVE EQUIPMEN7 
Personnsl hrndlinq th is  naterlrl should b8 provided with chemical r e s l s t m t  n i t r i l e ,  neoprene or rubber qlover 
and safsty qoqqlei or face  shield^ 

.- 
-------.- 

__----__--c---l------- REGULATORY INFORMRTION --------- 

WORKER RIGHT-TO-KNOW 
Bas26 on hazardous caaponentsl thls'oaterlal would bo conslderad h2ZwdOUJ under the Onla Hazard Conrunication 
Standard I29 PA 1910.1200~. 

2' 

H1IZA!IOOU5 nPfUllRLS IDE!!TlFlUITION SYSTEM iW19 
HElulH ......................... 1 
mmaawv .... #..............I 
REACTIVUY ............. ,<,..,..I 
PAO'IECTIOW 4 a a ,  8 8 4 e *. 1 a a * <  .E 

i@ 
@ . Aatonlur Chloride 

ElPOSURE !JNtlS (OSHA RHO 1ICSii.l 

PEL (OSHA1 -Total  Oust ............ 19 q l r 3  
MI - Rnpirable F i x t i a n  ,,. 5 rq1.5 

ENERGUJCY PLANNING AND CDMMUNITY RIGHT-TO-KNOW (SARA TITLE 111) 
SECTION S 1 l . l  312 INFURHGTIPN (40 CFR 370)" 

This ~ a t o f l r l  i$ considered hu:.rdws under C E R U R  or SARA. Aaaonlum Chloride i$ regulated under ERN\ md i f  a :l?q 
of  10,000 lbs. i s  exceeded, Section 311 requires i a c i l i t l e 3  t6sublit  m ilSD5 t o  the approprlitr f tate  E i e r p ~ y  
Responre caraissicn ISERCI, thb l o c a l  Eaerqency Plannlng Comalttee LLEPCl, ind the Local Fire  Delirtrent. Fwther,>re, 
Sectlon 512 require3 l r t i l l t i e s  t o  rubmit an Eitrgency and Hazardous Chetical lnrentwy Fori Ilier I or t i )  by Harsh 
I of tach year t o  the p r ~ r i o u s l y  mentioned o r g a i z a t i o n h  

SECTION 313 INFORMflTIDN (40 CFR 372) 
ansaniur Chloride i s  requiated under Section 313 as a corroslvc satarial md lust  be reD0r:t.j on the EP4 lo t ic  
Cheaical Relrare Inventory (Reportlnq Fora R l  if rrounts I n  eicsr 04 25,000 Ibs.lyear are crnufactured or pfOCejb$d ,. 

or dmounts in excess of l0,dOO Ibs.lyear ire atherwise ued. 

CESCLA INFORMATION (40 CFK 302.4) 
Rnaoniui Chloride i; cansideref, hazardous under CERO4 due to i t s  currwive ndtur,. If an RO of S,OOO Ibq .  or nu.$ 
i s  released Into the mrironser,t within a Z4 hour period, the Nrtlonal Re3ponse Center rust be notified by phone " 

fl-800-424-8802l. The aplropr,rte State Eaergency Resoonre Corrission arid t h e  Local Eserqency Pkanoinq  Coaaitter 
rust also bo notfflrd. 

TRANSFORTGTION 1NFORMATIO:I 
Shigpiy  Nrre ..................... Not Applicable 
Harard Clrsa ...................... Hot Applieablc 

OPT Claralticrtlon ................ Not Regulated 

_ .  

UH Ha .............................. Not Applfcable 

..): i t  is  tccuritr ta tl,: 
I :  ?at assule my I c q a I ~ ~  

0 
.This infurratIan i i  furnished r i lhout  warranty, rcpreml t r t ioo ,  inducement or l ic tnse of a n y  kind.  ? " '  
best of our knonladqc or obtained fror source$ h a t  #e believe t o  b e  accurate. Furtherare,  th i s  ::a - 

responsibility for 050 or rellanca upon r u e .  Lustcnerr are mrourrqed to  conduct thtir o m  tests. at:.: i :':;q any produet, raid ................................... n.,. e&^-, 
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FLrR-acI/ 

D E S C R I P T I O N  & TYPICAL SPECIFICATIONS 

Reg. U.S. Pill 0 1 1  
.. . 

The "Special" Glue Exlrrtdcr 
FOI Ilw Plywood lnduslry 

THE ROBERTSON CORPORATION 
P.O. 801 787 P.O. Bor A 

Bedlord. IN 47421 Brownstown. IN 47220 
800-457-4545 812/3 58 -3333 

The Spec ia l  Extender  Flour 

GLU-X EXTENDER FLOUR i s  a na tu ra l  o rgan ic  c e r e a l  product with a non-cereal n a t u r a l  
p l a n t  source a d d i t i v e .  The n a t u r a l  a d d i t i v e  is F D A  approved a s  an  a d u l t e r a n t .  

It i s  NOT A CHEMICAL and WES N O T  CONTAIN ANY CHEMICAL add i t ives .  

It i s  mi l led  exc lus ive ly  and e s p e c i a l l y  f o r  extendinq plywood glues---either 
phenol ic  o r  ure.a~ types.  

It has been used ex tens ive ly  as a plywood g lue  extender i n  most m a j o r  hardwood 
plywood p l a n t s  and- in  almost a l l  southern  p i n e  plywood for many years .  
is gene ra l ly  recognized as s a f e .  

The m a t e r i a l  

Although GL.U-X is a p ropr i e t a ry  m a t e r i a l  w i t h  many conf iden t i a l  p r o p e r t i e s ,  it 
i s  c l a s s i f i e d  as a Proteinaceous Amylaceous Extender .  

4 

Typical  analyses  for GLU-X i n d i c a t e  a moisture  of 12.59, p r o t e i n  of  8.5-9.0. 
MdcMichael Viscos i ty  of 5Oo-'6O0, ash  of 0.45%-0.509 and 6.0 pH. 
sane o f . t h o s e  a f f e c t i n g  g r a n u l a r i t y ,  t e x t u r e ,  mixing q u a l i t i e s  and water  absorp t ion  01 

r e t e n t i o n  a r e  no t  genera l ly  publ ished.  

Other f a c t o r s  i!.:l .~Cin? 

12/80 
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APPENDIX F 

EXAMPLE CALCULATlONS/COMPUTER SHEETS 

F- 1 
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I .  

2. 

3.  

4 .  

5~. 

6. 

7. 

fxanale Calculations for Particulate Emissions 

volume of dry gas samples corrected to standard conditions. 
v must  be corrected f o r  leakage if any leakage rates exceed La. 

Note: 

m 
AH 

= 17.65 x Vm x Y [  7 1  'bar + 13.6 
std "m 

Volume of water vapor at standard conditions. ft' 

= 0.04707V1 
Std C 

vW 

Moisture content in stack gas. 
V 

std ' Y  
0 

"std + "std 

Dry molecLlar weiaht c f  stack gas. 

= 0.44C (% C02) + 0.32C ( %  02) + 0.280 (T N2 + : CO) 'd 

Molecular weight o f  stack gas. 

Stack velocity at stack conditions, fPS. 

TS 

ps ks 
VS = 85.49 cp (F) avg. 4 

Stack gas volumetric f low rate at stack conditions, cfm. 

Qs = 60 x Vs x As 

(continued 1 



E x m p l e  Calculations f o r  Particulate Emissions (continued) I 

'OoTs 
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r 
K; 

V 

v1 -0.002665 c + 

0. 

9. 

10. 

11. 

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

Concentration in gr/dscf. 

Mn C's = (0.01543) 
std 

Particulate mass emission rate, lbs /h .  

C ' S  prnr = x Q x 60 
0 SStd 

Isokinetic variation. 
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Nomenclature and Dimensions 

2 
= Cross-sectional area of stack, ft 

An = Area of sampling nozzle, ft 2 

sionless ( x  l oo  - : H20) 

= Proportion by volume of water vapor in the gas stream, dimensionless 

= proportion by volume of water vapor in the gas stream, dimen- 

E Pitot tube coefficient, dimensionless 

Bwo 

cP 
C ' s  = Concentration o f  particulate matter in stack gas. gr/scf. dry basis 

5 Co = Percent of carbon monoxide by volume, dry basis 

5 C02 = Percent of carbon dioxide by volume. dry basis 

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

I = Percent of isokinetic sampling 

La = Maximum acceptable leakage rate for either a pretest leak or for a 
leak check following a component change; equal to 0.00057 m'/min 
(0.02 cfm) o r  4 percent of the average sampling rate, whichever is 
1 ess 

Hd = Dry molecular weight, lb/lb-mole 

Hn ='Total 'amount of particulate matter'collected, mg 

HS = Molecular weight of stack gas (wet basis), lb/lb-mole 

X N2 = Percent of nitrogen by volume, dry basis 

X O2 = Percent of oxygen by volume, dry basis 

AP = Velocity head of s G c k  gas, in. of H20 

= Barometric pressure, in.Hg 'bar 
Ps = Absolute stack gas pressure, in.Hg 

p r  = Particulate matter emission rate, lb/h 

(continued) 
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9, 
- - 

"std 
T =  m 

TS = 

- 
v1 - 

"m 

s td  

C 

- - 
- - 

"m 

"s = 

Nomenclature a n d  Dimensions (cont inued)  

Volumetric flow r a t e .  wet bas i s .  stack condi t ions 

Volumetric flow r a t e ,  dry bas i s .  s t a n d a r d  conditions 

Average temperature of dry gas meter, "R 

Average temperature o f  stack gas ,  "R 

Total volume of l i qu id  co l lec ted  in impingers and s i l i c2  ge l .  ml 

Volume of sample through the dry gas meter a t  meter condi t ions.  f t 3  

Volume of gas sample through the dry gas meter a t  standard condi- 
t i ons ,  f t 3  

Stack gas  veloci ty  a t  s t a c k  condi t ions,  f p s  

I 
I 

= Volume of water vapor co l lec ted  in  s i l i c a  gel corrected t o  standard 
s td  conditions,  sc f  W 

V 

Y = Dry gas meter c a l i b r a t i o n  f a c t o r  

€I = Total sampling t ime, minutes 

ko te :  Standard condition = 68'F and 29.92 i n . H g .  . .- I 
-I 
I 
I 
I 
I 
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TOTAL HYDROCARBON E M I S S I O N  RATE CALCULATION 

cTHC (MW C3H,) 

EIHC = Qs( STD) x 60 
(385.3) ( lo6) 

where: E,,, = To ta l  Hydrocarbon Mass Emission Rate, l b / h  

MW C3H, = Mo lecu la r  Weight o f  Propane, l b / l b  mole 

Qs(s,D) = Vo lumet r ic  Flow Rate, dscfm 

C,,, = Hydrocarbon concen t ra t i on ,  p a r t s  per  m i l l i o n  (ppm) 

Molar Volume = 385.3 f t 3 / l b  mole 

ft3 

106 f t 3  
ppm by volume - Volume Ra t io  

CARBON MONOXIDE (CO) EMISSION RATE CALCULATION 

E,, = CO Mass Emission Rate, l b / h  

C,, = CO concent ra t ion ,  p a r t s  p e r  m i l l i o n  (ppm) 

NITROGEN OXIDE (NO,) EMISSION RATE CALCULATION 

E,, = NO, Mass Emission Rate, l b / h  

C,, = NO, concen t ra t i on ,  p a r t s  p e r  m i l l i o n  (ppm) 
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PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS 

CLIENT/PROJECT e :  WOODTECH 
SAMPLE LOCATION: BOILER #1 
DATE/TIME: 
RUN # :  

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

SAMPLE TIME (min) : 
ACTUAL METER VOLUME : 

SQ. ROOT /\P: 
AVG ORIFICE /\n: 

AVG STACK TEMP “F: 
AVG METER TEMP ‘F: 

Cp PITOT : 
NOZZLE DIA. (inches) : 

METER GAMMA: 
LEAK RATE(IF<0.02): 
CIRC STACK? l=Y,O=N: 
DIA OR DIM (inches) : 

% 02 : 
% c02 : 

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

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

F-FACTOR (DSCF/mBtu) : 

11-6-9 1/ 10 15 
1-1 

-0.13 “HG 
28.41 
72.00 Vm(corr) 
39.324 DSCF 
0.411 
0.87 

306.0 ‘R 
74.0 
0.84 

0.996 
0.307 An ( f t A 2  ) 

1 As ( ftA2) 

7.80 DRY MOLE WT 
30.50 

12.50 ST MOLE WT 
159.40 % H20 
122.30 
32.00 NET WT(mg) 
9446 

% EXCESS AIR 

28.40 

39.324 
36.855 

766.0 

5.14E-04 

5.07 

30.31 
28.23 
16.91 

154.30 

NA 

GAS VELOCITY 

STACK GAS FLOW 

CONCENTRATION 

EMISSION RATE 

(VS) : 

(Qs) : 

(CS) : 

(Er) : 

F-FACTOR EMISSIONS: 

HEAT INPUT RATE: 

STACK GAS TEMP : 

MOISTURE (%H20) : 

ISOKINETIC : 

COMMENTS : 

28.84 FT/SEC 

8778.2 ACFM 
4771.9 DSCFM 

6.45E-02 Gr/DSCF 
9.21E-06 lb/DSCF 

2.638 lb/hr 
NA lb/mmBTU 

0.139 lb/mmBTU 

19.00 mmBTU/hr 

306 Deg F 

16.91 % 

105.94 % 
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PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS 

CLIENT/PROJECT 4 :  WOODTECH 
SAMPLE LOCATION: BOILER 81 
DATE/TIME: 11-6-91/1200 
RUN 8 :  1-2 

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

SAMPLE TIME(min): 
ACTUAL METER VOLUME: 

SQ,. 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? l=Y,O=N: 
DIA OR DIM (inches) : 

% 02 : 
% c02 : 

VOL CONDENSATE(m1): 
FILTER GAIN(mg) : 
RINSE GAIN (mg) : 

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

F-FACTOR (DSCF/mmBtu) : 

-0.12 
28.30 
72.00 

41.013 
0.422 
0.96 

334.0 
81.0 
0.84 

0.304 
0.996 

1 
30.50 
7.80 
12.50 
164.60 
125.50 
34.80 
9446 

"HG 

Vm (corr) 
DSCF 

'R 

An ( ftA2) 

As(ft"2) 

DRY MOLE h'T 
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 

. . . . . . . . . . . . . . . . . . . . .  CALCULATED RESULTS ************e******  

GAS VELOCITY (Vs): 30.19 FT/SEC 

STACK GAS FLOW (Qs) : 9191.7 ACFM 
4796.5 DSCFM 

CONCENTRATION (Cs) : 6.53E-02 Gr/DSCF 
9.33E-06 lb/DSCF 

EMISSION RATE (Er) : 2.686 lb/hr 
NA lb/mmBTU 

F-FACTOR EMISSIONS: 0.14 1 lb/mmBTU 

HEAT INPUT RATE: 19.10 mmBTU/hr 

STACK GAS TEMP : 334 Deg F 

MOISTURE (%K20) : 17.01 % 

ISOKINETIC : 110.25 % 

COMMENTS : 
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PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS 

CLIENT/PROJECT # :  WOODTECIi 
SAMPLE LOCATION: BOILER #1 
DATE/TIME : 11-6-91/1715 
RUN # :  1-3 

STATIC PRESSURE ('"20) : 
BAROMETRIC ("HG) : 

ACTUAL METER VOLUME: 
SAMPLE TIME(rnin) : 

SQ. ROOT /\P: 
AVG ORIFICE /\H: 

AVG STACK TEMP 'F: 
AVG METER TEMP 'F: 

Cp PITOT : 
NOZZLE DIA. (inches) : 

METER GAMMA: 
LEAK RATE(IF<O.02) : 
CIRC STACK? l=Y, O=N: 
DIA OR DIM (inches): 

% 02 : 
% c02 : 

VOL CONDENSATE(m1) : 
FILTER GAIN(mg): 
RINSE GAIN(mg) : 

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

F-FACTOR (DSCF/mBtu) : 

-0.12 "HG 
28.30 
72.00 Vm(corr) 

40.863 .... DSCF 
0.428 
1.02 
328.0 'R 
64.0 
0.84 

0.996 
0.307 An ( f t -2) 

1 As ( f tA2 ) 
30.50 
7.70 DRY MOLE WT 
12.60 ST MOLE WT 
142.70 % H20 
133.10 
36.40 NET WT(mg) 
9446 

% EXCESS AIR 

28.29 

40.863 
38.892 

788.0 

5.14E-04 

5.07 

30.32 
28.51 
14.73 

169.50 

NA 

GAS VELOCITY 

STACK GAS FLOW 

CONCENTRATION 

EMISSION RATE 

(VS) : 

(Qs) : 

(CS) : 

(Er) : 

F-FACTOR EMISSIONS: 

HEAT INPUT RATE: 

STACK GAS TEMP : 

MOISTURE (%H20) : 

ISOKINETIC : 

COMMENTS : 

30.35 

9239.7 
4991.9 

6.71E-02 
9.59E-06 

2.873 
NA 

0.143 

20.03 

328 

14.73 

106.87 

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

FT/SEC 

ACFM 
DSCFM 

Gr/DSCF 
1 b/ DSCF 

lb/hr 
lb/mmBTU 

lb/mmBTU 

mm BTU/hr 

Deg F 

% 

% 
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P A C I F I C  ENVIRONMENTAL S E R V I C E S  E M I S S I O N S  CALCULATIONS 

CLIENT/PROJECT #:  WOODTECH 
SAMPLE LOCATION: BOILER #2 
DATE/TIME : 
RUN # :  

S T A T I C  PRESSURE (‘“20) : 
BAROMETRIC (“HG) : 

SAMPLE T I M E ( m i n )  : 
ACTUAL METER VOLUME: 

SQ. ROOT //P: 
AVG O R I F I C E  /\H: 

AVG STACK TEMP ‘F: 
AVG METER TEMP ‘F: 

C p  P I T O T  : 
NOZZLE DIA.  ( i n c h e s )  : 

METER GAMMA: 
LEAK RATE (IF<O. 02) : 

C I R C  STACK? l=Y,O=N: 
D I A  OR DIM ( i n c h e s )  : 

% 02 : 
% c 0 2  : 

VOL CONDENSATE ( m l )  : 
F I L T E R  GAIN ( m g )  : 

R I N S E  G A I N ( m g )  : 

FUEL AS R E C ’ D ( B t u / l b )  : 
FUEL FEED R A T E ( l b / h r )  : 

F - F A C T O R ( D S C F / W B t U ) :  

11-5-91/1111 
2-1 

0.10 “HG 28.54 
28.53 
72-00 V m ( c o r r )  41.101 

41.101 DSCF 38.993 
0.447 
1.05 

312.0 “ R  772.0 
70.0 
0.84 

0.996 
0.307 An(ft-2) 5.14E-04 

1 A s ( f t - 2 )  5.07 
30.50 
11.40 DRY MOLE WT 29.93 
9.20 ST MOLE WT 28.34 

127.50 % H20 13.34 
137.80 
24.40 NET WT(mg)  162.20 
9446 

% EXCESS A I R  NA 

GAS VELOCITY 

STACK GAS FLOW 

CONCENTRATION 

E M I S S I O N  RATE 

(VS) : 31.34 

(Qs) : 9541.4 
5394.0 

( C S )  : 6.41E-02 
9.15E-06 

( E r )  : 2.963 
NA 

F-FACTOR EMISSIONS:  

HEAT I N P U T  RATE: 

STACK GAS TEMP : 

MOISTURE (%H20) : 

I S O K I N E T I C  : 

COMMENTS : 

0.190 

15.57 

3 12 

13.34 

99.16 

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

FT/SEC 

ACFM 
DSCFM 

G r / D S C F  
Ib/ DSCF 

l b / h r  
lb/mmBTU 

lb/mmBTU 

mmBTU/hr  

Deg F 

% 

% 
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PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS 

CLIENT/PROJECT !!: WOODTECH 
SAMPLE LOCATION: BOILER # 2  
DATE/TIME : 11-5-9 1/ 13 0 1 
RUN #: 2 -2 

STATIC PRESSURE ( '"20) : 
BAROMETRIC ("HG) : 
SAMPLE TIME(min) : 

ACTUAL METER VOLUME: 
SQ. ROOT /\P: 

AVG ORIFICE /\H: 

AVG METER TEMP 'F: 
Cp PITOT : 

NOZZLE DIA. (inches) : 
METER GAMMA: 

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

8 02 : 
% c02 : 

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

F-FACTOR (DSCF/mBtu) : 
FUEL AS REC'D(BtU/lb): 

AVG STACK TEMP 'F: 

FUEL FEED RATE(lb/hr) : 

0.10 "HG 
28.38 
72.00 Vm (corr) 
45.263 DSCF 
0.473 
1.28 

298.0 'R 
78.0 
0.84 

0.996 
0.304 An ( f tA 2 ) 

1 As (ft-2) 
30.50 
12.20 DRY MOLE WT 
8.60 ST MOLE WT 

139.30 % H20 
127.40 
34.10 NET WT(mg) 
9446 

% EXCESS AIR 

28.39 

45.263 
42.106 

758.0 

5.04E-04 

5.07 

29.86 
28.27 
13.47 

161.50 

NA 

STACK GAS FLOW (Qs): 10043.9 ACFM 
5743.5 DSCFM 

CONCENTRATION (Cs) : 

EMISSION RATE (Er): 

5.91E-02 Gr/DSCF 
8.44E-06 lb/DSCF 

2.909 lb/hr 
NA lb/mmBTU 

F-FACTOR EMISSIONS: 0.192 lb/mmBTU 

HEAT INPUT RATE: 15.19 mmBTU/hr 

STACK GAS TEMP : 298 Deg F 

MOISTURE (%H20): 13.47 % 

ISOKINETIC : 102.55 % 

COMMENTS : 
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PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS 

CLIENT/PROJECT # :  WOODTECH 
SAMPLE LOCATION: BOILER #2 
DATE/TIME : 11-5-91/1500 
RUN # :  2-3 

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

SAMPLE TIME(min) : 
ACTUAL METER VOLUME: 

SQ. 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? l=Y,O=N: 
DIA OR DIM (inches) : 

% 02 : 
% c02 : 

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

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

F-FACTOR(DSCF/mmBtu) : 

0.10 "HG 
28.30 
72.00 Vm (corr) 
45.159 DSCF 
0.471 
1.25 
309.0 'R 
70.0 
0.84 

0.996 
0.307 An ( ftA2) 

1 As(ft"2) 
30.50 
9.40 DRY MOLE WT 
11.00 ST MOLE WT 
150.20 % H20 
137.80 
27.10 NET WT(mg) 
9446 

% EXCESS AIR 

28.31 

45.159 
42.520 

769.0 

5.14E-04 

5.07 

30.14 
28.41 
14.26 

164.90 

NA 

GAS VELOCITY (Vs): 33.06 FT/SEC 

STACK GAS FLOW (QS) : 10065.1 ACFM 
5606.1 DSCFM 

CONCENTRATION (Cs) : 5.97E-02 Gr/DSCF 
8.53E-06 lb/DSCF 

EMISSION RATE (Er): 2.871 lb/hr 
NA lb/mmBTU 

F-FACTOR EMISSIONS: 0.147 lb/mmBTU 

HEAT INPUT RATE: 19.60 mmBTU/hr 

STACK GAS TEMP : 309 Deg F 

MOISTURE (%H20) : 14.26 % 

ISOKINETIC : 104.03 % 

COMMENTS : 
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PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS 

CLIENT/PROJECT # : Woodtech/4533-001 
SAMPLE LOCATION: Boiler No. 1 
DATE/TIME : 11 -6 -9 1/ 12 0 5 
RUN # :  2 

STATIC PRESSURE (‘“20) : 
BAROMETRIC ( “HG) : 

Cp PITOT : - 
SQ. ROOT AP: 

AVG STACK TEMP ‘F: 
CIRC STACK? l=Y,O=N: 
DIA OR DIM (inches) : 

% 1320 : 
% 02 : 

% c02 : 
SAMPLE TIME (min) : 

ORIFICE Q (CC/min) : 
AVG ORIFICE TEMP ‘F: 

ANALYTE #1 : 
MOLE WEIGHT: 
pg/sample : 

PPM : 

-0.12 
28.30 
0.84 
0.422 
334.0 

1 
30.50 
17.0 
7.80 

12.500 
60.00 
124.50 
45.0 

30.03 
8-90 

FORMALDEHYDE 

ANALYTE #2 : 
MOLE WEIGHT: 
pg/sample : 

PPM: 

STACK GAS FLOW (QS): 9191.7 
4796.5 

334 

17.0 

STACK GAS TEMP : 

MOISTURE (%H20) : 

FORMALDEHYDE 

CONCENTRATION (CS) : 7.50E-08 
1 

EMISSION RATE (Er): 2.16E-02 

CONCENTRATION (CS) : NA 
NA 

EMISSION RATE (Er): NA 

COMMENTS : 

“HG 

“R 

AS ( ftA2) 

DRY MOLE WT 
ST MOLE WT 

DSCF 

5. 

2. 

28.29 

794.0 

07E+00 

30.31 
28.22 

61E-01 

******************* 
FT/SEC 

ACFM 
DSCFM 

Deg F 

% 

lb/ DSCF 
PPM 

lb/hr 

lb/DSCF 
PPM 

lb/hr 
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PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS 

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

STATIC PRESSURE ('"20) : 
BAROMETRIC ("HG) : 

C p  PITOT : 
SQ. ROOT AP: 

AVG STACK TEMP 'F: 
CIRC STACK? l=Y, O=N: 
DIA OR DIM (inches) : 

% H20 : 
% 02 : 

% c02 : . _._ 

SAMPLE TIME (min) : 
ORIFICE Q (cc/min): 
AVG ORIFICE TEMP 'F: 

ANALYTE #1 : 
MOLE WEIGHT: 
pg/sample : 

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

PPM: 

. . . . . . . . . . . . . . . . . . . . .  
GAS VELOCITY (Vs) : 

STACK GAS FLOW (Qs): - . _  

STACK GAS TEMP : 

MOISTURE (%H20): 

CONCENTRATION 

EMISSION RATE 

CONCENTRATION 

EMISSION RATE 

COMMENTS : 

(CS) : 

(Er) : 

(CS) : 

(Er) : 

Woodtech/4533.001 
Boiler No. 1 
11-6-91/ 17 16 
3 

-0.12 "HG 28.29 
28.30 
0.84 
0.428 
328.0 'R 788.0 

1 
30.50 As(ftA2) 5.07E+00 
14.7 
7.70 DRY MOLE WT 30.32 

12.600 
60.00 

124.50 
45.0 

30.03 
3.70 

FORMALDEHYDE 

CALCULATED RESULTS 

30.35 

9239.7 
4991.7 

328 

14.7 

3.12E-08 
0 

9.34E-03 

NA 
NA 

NA 

ST MOLE WT 28.51 

DSCF 2.61E-01 

******************* 
FT/SEC 

ACFM 
DSCFM 

Deg F 

% 

lb/DSCF 
PPM 

lb/hr 

lb/DSCF 
PPM 

lb/hr 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
-1 
I 
I 
I 
I 
I 
I 
I 
I 

~ 

PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS 

CLIENT/PROJECT #: Woodtech/4533.001 
SAFPPLE LOCATION: BOILER N0.2 
DATE/TIME: 11-5-9 1/ 1111 
RUN # :  1 

STATIC PRESSURE ("H20: : 
BAROMETRIC I "HGI : 

cp P~TOT' : 
SQ. ROOT AP: 

AVG STACK TEMP 'F: 
CIRC STACK? l=Y,O=N: 
DIA OR DIM (inches): 

% H20 : 
% 02 : 

% c02 : 
SAMPLE TIME(min) : 

ORIFICE Q (cc/min) : 
AVG ORIFICE TEMP 'F: 

0.10 "HG 28.54 
28.53 
0.84 
0.447 

312.000 'R 772.0 
1.00 
30.5 As(ft-2) 5.07E+00 
13.3 
11.40 DRY MOLE WT 29.93 

ST MOLE WT 28.34 

DSCF 2.66E-01 

9.200 
60.000 
124.5 

40 
~NALYTE #i : FORMALDEHYDE 
MOLE WEIGHT: 30.03 

vg/ sample : 
PPM : 

ANALYTE #2 : 
MOLE WEIGHT: 
pg/sample : 

PPM: 

6.70 

STACK GAS FLOW (Qs): - ., - . 

STACK GAS TEMP : 

MOISTURE (%H20) : 

9541.5 
,5393.9 

3 12 

13.3 

CONCENTRATION (Cs) : 5.54E-08 
1 

EMISSION RATE (Er) : 1.79E-02 

CONCENTRATION (Cs) : NA 
NA 

EMISSION RATE (Er) : NA 

COMMENTS : 

******************* 
FT/SEC 

ACFM 
DSCFM 

Deg F 

% 

lb/DSCF 
PPM 

lb/hr 

1 b/ DSCF 
PPM 

lb/hr 
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PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS 

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

STATIC PRESSURE (‘“20) : 
BAROMETRIC (“HG) : 

Cv PITOT : 
SQ.~ROOT AP: 

AVG STACK TEMP ‘F: 
CIRC STACK? l=Y,O=N: 
DIA OR DIM (inches) : 

% H20 : 
% 02 : 

% c02 : 
SAMPLE TIME (min) : 

ORIFICE Q (ccjmin): 
AVG ORIFICE TEMP ‘F: 

ANALYTE #1 : 
MOLE WEIGHT: 
uq/sample : 

Woodtech/4533.001 
BOILER N0.2 
11-5-91/1301 
2 

0.10 
28.38 
0.84 
0.473 

298.000 
1.00 
30.5 
13.5 
12.20 
8.600 
60.000 
124.5 

40 
FORMALDEHYDE 

30.03 
3.70 . -. - 

PPM : 

pg/sample : 
PPM : 

. . . . . . . . . . . . . . . . . . . . .  CALCULATED RESULTS 
GAS VELOCITY (VS): 32.99 

ANALYTE #2 : 
MOLE WEIGHT: 

STACK GAS FLOW (QS): . .  . 

STACK GAS TEMP : 

MOISTURE (%H20) : 

10043.8 
5743.7 

298 

13.5 

CONCENTRATION (CS) : 3.08E-08 
0 

EMISSION RATE (Er): 1,06E-02 

CONCENTRATION (CS) : NA 
NA 

EMISSION RATE (Er) : NA 

COMMENTS : 

“HG 

‘R 

As(ft”2) 

DRY MOLE WT 
ST MOLE WT 

28.39 

758.0 

5.07E+00 

29-86 
28.27 

DSCF 2.65E-01 

******************* 
FT/SEC 

ACFM 
DSCFM 

Deg F 

% 

lb/DSCF 
PPM 

lb/hr 

1 b/ DSCF 
PPM 

lb/hr 
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PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS 

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

STATIC PRESSURE ('"20) : 
BAROMETRIC ("HG) : 

CD PITOT : 
SQ.'ROOT AP: 

AVG STACK TEMP 'F: 
CIRC STACK? l=Y,O=N: 
DIA OR DIM (inches) : 

% H20 : 
% 02 : 

% c02 : 
SAMPLE TIME (min) : 

ORIFICE Q (cc/min): 
AVG ORIFICE TEMP 'F: 

ANALYTE #1 : 
MOLE WEIGHT: 
Fg/sample : 

PPM : _ _ ~ ~  
ANALYTE #2 : 
MOLE WEIGHT: 
pg/sample : 

PPM : 

. . . . . . . . . . . . . . . . . . . . .  
GAS VELOCITY (VS): 

STACK GAS FLOW (QS): . .  

STACK GAS TEMP : 

MOISTURE (S;H20) : 

CONCENTRATION 

EMISSION RATE 

CONCENTRATION 

EMISSION RATE 

COMMENTS : 

(CS) : 

(Er) : 

(CS) : 

(Er) : 

Woodtech/4533.001 
BOILER N0.2 
11-5-9 1/ 150 1 
3 

0.10 "HG 28.31 
28.30 
0.84 
0.471 

309.000 'R 769.0 
1.00 
30.5 As(ft-2) 5.07E+00 
14.3 
9.40 DRY MOLE WT 30.14 

11.000 ST MOLE WT 28.41 
60.000 
124.5 DSCF 2.64E-01 

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 

******************* 
FT/SEC 

ACFM 
DSCFM 

Deg F 

% 

lb/DSCF 
PPM 

lb/hr 

1 b/ DSCF 
PPM 

lb/hr 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

:1  
I 
I 
I 
I 
I 
I 
I 
I 

PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS 

CLIENT/PROJECT # :  Woodtech/4533.001 
SAMPLE LOCATION: DRYER NO. 1 
DATE/TIME : 11-7 -9 1/1104 
RUN # :  1 

STATIC PRESSURE ('"20) : 0.01 "HG 28.30 
BAROMETRIC ("HG) : 28.30 

Cp PITOT : 0.84 
SQ. ROOT rP: 0.140 

AVG STACK TEMP 'F: 137.000 'R 597.0 
CIRC STACK? l=Y,O=N: 1.00 

24.0 As (ft"2) 3.14E+00 
% H20 : 3.9 

% 02 : 19.00 DRY MOLE WT 29.08 
8 c02 : 2.000 ST MOLE WT 28.65 

ORIFICE Q (cc/min): 126.8 DSCF 2.63E-01 

DIA OR DIM (inches) : 

SAMPLE TIME(min) : 60.000 

AVG ORIFICE TEMP 'F: 50  

MOLE WEIGHT: 30.03 
ANALYTE #1 : FORMALDEHYDE 

fig/sample : 9.90 
PPM : 

ANALYTE #2 : 
MOLE WEIGHT: 
fig/sample : 

PPM: 

. . . . . . . . . . . . . . . . . . . . .  CALCULATED RESULTS ******************* 
GAS VELOCITY (VS): 8.65 FT/SEC 

STACK GAS FLOW (Qs) : 

STACK GAS TEMP : 

MOISTURE (%H20) : 

,: 

CONCENTRATION (Cs): 

1630.8 ACFM 
1311.1 DSCFM 

137 Deg F 

3.9 % 

8.27E-08 lb/DSCF 
1 PPM 

EMISSION RATE (Er): 6.51E-03 lb/hr 

CONCENTRATION (Cs) : NA lb/DSCF 
NA PPM 

EMISSION RATE (Er) : NA lb/hr 

COMMENTS : 



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

~~ 

P A C I F I C  ENVIRONMENTAL S E R V I C E S  E M I S S I O N S  CALCULATIONS 

CLIENT/PROJECT # : W o o d t e c h / 4 5 3 3 . 0 0 1  
SAMPLE LOCATION: DRYER NO. 1 
DATE/TIME: 
RUN # :  2 

1 1 - 7 - 9 1/ I. 2 0 7 

S T A T I C  PRESSURE ( ‘“20)  : 
BAROMETRIC (“HG) : 

C p  P I T O T  : 
SQ. ROOT AP: 

AVG STACK TEMP ‘F: 
C I R C  STACK? l = Y ,  O=N: 
D I A  OR D I M  (inches) : 

% H 2 0  : 
% 0 2  : 

0 . 0 1  ”HG 
28.30 

0 . 8 4  
0 . 1 2 7  

136.000 
1 . 0 0  

‘R 

24 .0  AS ( f t - 2 )  
3 .9  

19 .00  DRY MOLE WT 
ST MOLE WT % c02 : 2.000 

SAMPLE TIME (min) : 60.000 
O R I F I C E  Q (cc/min): 126.8 

AVG O R I F I C E  TEMP ‘F: 50 
ANALYTE #1 : FORMALDEHYDE 
MOLE WEIGHT: 3 0 . 0 3  

uq/sanple : 7 . 4 0  . -. - 
PPM : 

ANALYTE # 2  : 
MOLE WEIGHT: 

pg/sample : 
PPM : 

. . . . . . . . . . . . . . . . . . . . .  CALCULATED RESULTS 

GAS VELOCITY (Vs): 7.83 

STACK GAS FLOW (QS): 
I - - 1 4 7 6 . 3  

‘1188.8 

STACK GAS TEMP : 136 

MOISTURE (%HZO) : 3 . 9  

CONCENTRATION ( C s ) :  

E M I S S I O N  RATE ( E r ) :  

CONCENTRATION ( C s  

E M I S S I O N  RATE ( E r  

COMMENTS : 

6 . 1 8 E - 0 8  
1 

4 . 4 1 E - 0 3  

NA 
NA 

NA 

28 .30  

596.0 

3 . 1 4 E + 0 0  

29 .08  
28 .65  

DSCF 2 . 6 3 E - 0 1  

******************* 
FT/SEC 

ACFM 
DSCFM 

Deg F 

% 

l b / D S C F  
PPM 

lb/hr 

l b / D S C F  
PPM 

lb/hr 



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

PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS 

CLIENT/PROJECT # : 
SAMPLE LOCATION: 
DATE/TIME : 
RUN 4 :  

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

-Cp PiTOT' : 
SQ. ROOT AP: 

AVG STACK TEMP 'F: 
CIRC STACK? l=Y,O=N: 
DIA OR DIM (inches) : 

% H20 : 
% 02 : 

% e02 : 
SAMPLE TIME (min) : 

ORIFICE Q (cc/min) : 
AVG ORIFICE TEMP 'F: 

ANALYTE #1 : 
MOLE WEIGHT: 
pg/sample : 

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

PPM: 

. . . . . . . . . . . . . . . . . . . . .  
GAS VEIDCITY (Vs): 

STACK GAS FLOW (Qs): 

STACK GAS TEMP : 

MOISTURE (%H20) : 

- 

CONCENTRATION ( C s ) :  

EMISSION RATE (Er) : 

CONCENTRATION (Cs) : 

EMISSION RATE (Er): 

COMMENTS : 

Woodtech/4533.001 
DRYER NO. 1 
11-7-91/1615 
3 

0.01 "HG 28.30 
28.30 
0.84 
0.125 

137.000 'R 597.0 
1.00 
24.0 As(ftA2) 3.14E+00 
3.9 

19-00 DRY MOLE WT 29.08 
2.000 ST MOLE WT 28.65 

126.8 DSCF 2.63E-01 
60.000 

50 

30.03 
2.80 

FORMALDEHYDE 

2.34E-08 lb/DSCF 
0 PPM 

1.64E-03 lb/hr 

NA lb/DSCF 
NA PPM 

NA lb/hr 



i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
' I  
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I 
I 
I 
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PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS 

CLIENT/PROJECT ii: 
SAMPLE LOCATION: 
DATE/TIME: 
RUN +:  

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

CD PITOT : 
SQ.-ROOT AP: 

AVG STACK TEMP 'F: 
CIRC STACK? l=Y,O=N: 
DIA OR DIM ( inches )  : 

% H20 : 
% 02 : 

% c02 : 
SAMPLE TIME (min) : 

ORIFICE Q (ccjmin):  
AVG ORIFICE TEMP 'F: .. ~ .~ ~~ ~~ ~ ~~~~ 

ANALYTE #1 : 
MOLE WEIGHT: 

pg/ sample : 
PPM : 

ANALYTE #2 : 
MOLE WEIGHT: 

pg/ samp le : 
PPM: 

. . . . . . . . . . . . . . . . . . . . .  
GAS VEMCITY (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 N0.2 
11-7-91/1104 
1 

0.01 "HG 28.30 
28.30 
0.84 
0.118 

114.000 'R 574.0 
1.00 
24.0 As(ft"21 3.14E+00 
2.1 

20.00 DRY MOLE WT 28.96 
1.000 ST MOLE WT 28.73 

60.000 . . . . ~ ~  
124.5 DSCF 2.593-01 

50 

30.03 
8.00 

FORMALDEHYDE 

6.81E-08 lb/DSCF 
1 PPM 

4.68E-03 lb/hr 

NA lb/DSCF 
NA PPM 

NA lb/hr 



i 
I 
I 
I 
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PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS 

CLIENT/PROJECT # :  
SAMPLE MCATION: 
DATE/TIME: 
RUN # :  

STATIC PRESSURE ('"20) : 
BAROMETRIC f "HG) : ~~ 

cp PITOT' : 
SQ. ROOT rP: 

AVG STACK TEMP 'F: 
CIRC STACK? l=Y,O=N: 
DIA OR DIM (inches): 

% 1120 : 
% 02 : 

% c02 : 
SAMPLE TIME(min) : 

ORIFICE Q (CC/min): 
AVG ORIFICE TEMP 'F: 

ANALYTE #1 : 
MOLE WEIGHT: 
pg/sample : 

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

PPM: 

. . . . . . . . . . . . . . . . . . . . .  
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 N0.2 
11-7-91/1207 
2 

0.01 " HG 28.30 
28.30 

0 . 8 4  -.- .  
0.155 

115.000 'R 575.0 
1.00 
24.0 As (ft"2) 3.14E+00 
2.1 

20.00 DRY MOLE WT 28.96 
1.000 ST MOLE h'T 28.73 

124.5 DSCF 2.59E-01 
60.000 

50 
FORMALDEHYDE 

30.03 
9.00 

7.66E-08 lb/DSCF 
1 PPM 

6.91E-03 lb/hr 

NA lb/DSCF 
NA PPM 

NA lb/hr 



i 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PACIFiC ENVIRONMENTAL SEXVICES EMISSIONS CALCULATIONS 

CLIENT/PROJECT # :  Woodtech/4533.001 
SAMPLE MCATION: DRYER N0.2 
DATE/TIME : 
RUN # :  3 

11-7 -9 1/ 16 15 

STATIC PRESSURE ("H20) : 0.01 "HG 28.30 
BAROMETRIC ( "HG) : 28.30 

Cp PITOT : 0.84 
SQ. ROOT AP: 0.157 

AVG STACK TEMP 'F: 115.000 'R 575.0 
CIRC STACK? l=Y,O=N: 1.00 
DIA OR DIM ( i n c h e s )  : 2 4 . 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/sample : 3.00 

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

PPM: 

STACK GAS FLOW (QS): - 
STACK GAS TEMP : 

MOISTURE (%H20): 

1782.6 
1515.8 

115 

2.1 

CONCENTRATION (CS): 2.55E-08 
0 

EMISSION RATE (Er): 2.32E-03 

CONCENTRATION (CS 

EMISSION RATE (Er 

COMMENTS : 

NA 
NA 

NA 

******************* 
FT/SEC 

ACFM 
DSCFM 

Deg F 

% 

lb/ DSCF 
PPM 

lb/hr 

lb/DSCF 
PPM 

lb/hr 



i i  

I 
I 
I 
I 
I 
I 
I 
I 
I 

4 
I 
I 
I 
I 
I 
I 

PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS 

EXAMPLE CALCULATION 

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

1. SAMPLE VOLUME (DSCF) : 

RUN # :  

Vstd = 6.23E-4*Q(cc/min) *Time*Pbar("Hg)/Tor( 'R) = 

2.MOLECULAR WEIGHT: 

Md = 0.44*(8C02)+0.32*(%02)+0.28(%N2+%CO) = 
Ms = Md* (1-BWS) + (lB.O*Bws) = 

3. VOLUMETRIC F M W  RATE (Q) : 

Vs = 85. 49*Cp*Avg(/\PA0. 5) * [Ts ( ' R )  / (PS"Hg*Ms) ]"O. 5 = 
Qa = Vs*60*As(ftZ) = 
Qstd = Qa*17.647*(1-%H20) *Ps/Ts( 'R) = 

EMISSION DATA FOR 

CONCENTRATION(Cs): 

Cs(lb/dscf) = 2.20E-O6*Mn(mg)/Vstd = 
Cs(ppm) = 3.855E08*Cs(lb/dscf)/mole wt = 

-. . ,_ - 
EMISSION RATE (Er) : 

Er (lb/hr) = C s  (lb/dscf) *Qstd*60 = 

EMISSION DATA FOR 

CONCENTRATION(Cs): 

Cs(lb/dscf) = 2.20E-O6*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 

2 8 . 8  
8778.1 
4772.2 

9.57E-08 
I 

2.74E-02 

NA 
NA 

NA 

I 
I 
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PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS 

CLIENT/PROJECT # : Woodtech/4533.003 
SAMPLE LOCATION: SCRUBBER INLET 
DATE/TIME : 11-8-91/1330 
RUN # :  1 

STATIC PRESSURE ('"20) : 
BAROMETRIC ("HG) : 

CD PITOT : 
SQ.-ROOT AP: 

AVG STACK TEMP 'F: 
CIRC STACK? l = Y ,  O=N: 
DIA OR DIM (inches) : 

% H20 : 
% 02 : 

% c02 : 
SAMPLE TIME (min) : 

ORIFICE Q (cc/min):  
AVG ORIFICE TEMP 'F: - ~ ~ ~ 

ANALYTE #I : 
MOLE WEIGHT: 
pg/sample : 

PPM : 
ANALYTE #2 : 
MOLE WEIGHT: 

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 

30.03 
7.10 

FORMALDEHYDE 

"HG 

'R 

As(ftA2) 

DRY MOLE WT 
ST MOLE WT 

DSCF 

28.66 

537.0 

3.llE+00 

28.96 
28.83 

2.70E-01 

pg/sample : 
PPM : 

GAS VELOCITY (VS): 52.98 FT/SEC 

STACK GAS FLOW (QS): - 
9882.8 ACFM 
,9197.7 DSCFM 

STACK GAS TEMP : 77 Deg F 

MOISTURE (%H20): 1.2 % 

FORMALDEHYDE 

CONCENTRATION (Cs) : 5.79E-08 
1 

lb/DSCF 
PPM 

EMISSION RATE (Er): 3.20E-02 lb/hr 

CONCENTRATION (Cs): 

EMISSION RATE (Er) : 

COMMENTS : 

NA lb/DSCF 
NA PPM 

NA lb/hr 



I 
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PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS 

CLIENT/PROJECT # :  woodtech/4533.001 
SAMPLE LOCATION: SCRUBBER INLET 
DATE/TIME : 11-8-91/1500 
RUN # :  2 

STATIC PRESSURE (‘“20) : 
BAROMETRIC (“HG) : 

Cp PITOT : 
SQ. ROOT AP: 

AVG STACK TEMP ‘F: 
CIRC STACK? l=Y,O=N: 
DIA OR DIM (inches) : 

% H20 : . ~~~ 

% 02 : 
% c02 : 

SAMPLE TIME(min) : 
ORIFICE Q (CC/min) : 
AVG ORIFICE TEMP ‘F: 

ANALYTE #1 : 
MOLE WEIGHT: 
ua/sample : . _I - 

PPM : 

MOLE WEIGHT: 
ANALYTE #2 : 

Qg/sample : 
PPM: 

. . . . . . . . . . . . . . . . . . . . .  
GAS VELOCITY (VS) : 

STACK GAS FLOW (QS): 

3.60 
28.40 
0.84 
0.923 
77.600 

1.00 
23.9 
1.2 

20.00 
1.000 

60.000 
126.8 

40 
FORMALDEHYDE 

30.03 
7.60 

CALCULATED RESULTS 

53.45 

“HG 28.66 

‘R 537.6 

As ( ftA2) 3.llE+00 

DRY MOLE WT 28.96 
ST MOLE WT 28.83 

DSCF 2.70E-01 

******************* 
FT/SEC 

9970.4 ACFM 
9268.9 DSCFM 

STACK GAS TEMP : 78 Deg F 

MOISTURE (%H20) : 1.2 % 

FORMALDEHYDE 

CONCENTRATION (CS) : 6.20E-08 lb/DSCF 
1 PPM 

EMISSION RATE (Er) : 3.45E-02 lb/hr 

CONCENTRATION (CS): NA lb/DSCF 
NA PPM 

EMISSION RATE (Er) : NA lb/hr 

COMMENTS : 



I 
I 
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PACIFIC ENVIRONMENTAL SERVICZS EMISSIONS CALCULATIONS 

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

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

Cp PITOT : 
SQ: ROOT &I?: 

AVG STACK TEMP F: ~ ~ . . -  . 
CIRC STACK? i=y, O=N: 
DIA OR DIM ( i n c h e s ) :  

% 1320 : 
% 02 : 

% c02 : 
SAMPLE TIME (min) : 

ORIFICE Q (cc/min) : 
AVG ORIFICE TEMP 'F: 

ANALYTE #1 : 
MOLE WEIGHT: 

pq/sample : 
PPM : ~ ~ ~~ 

ANALYTE # 2  : 
MOLE WEIGHT: 

pq/sample : 
PPM : 

. . . . . . . . . . . . . . . . . . . . .  
GAS VELOCITY (Vs): 

STACK GAS FLOW (Qs): 

STACK GAS TEMP : 

MOISTURE (%H20) : 

,: 

CONCENTRATION 

EMISSION RATE 

CONCENTRATION 

EMISSION RATE 

COMMENTS : 

(CS) : 

(Er) : 

(CS) : 

(Er) : 

Woodtech/4533.001 
SCRUBBER INLET 
11 -8 -9 1/ 117 3 0 
3 

3.60 "HG 28.66 
28.45 
0.84 
0.926 
75.000 'R 535.0 
1.00 
23.9 As (ft"2) 3.llE+00 
3 -  
1 . L  

20.00 DRY MOLE WT 
1.000 ST MOLE WT 

60.000 
12678 

40 

30.03 
7.20 

FORMALDEHYDE 

CALCULATED RESULTS 

53.51 

9981.8 
,9324.6 

75 

1.2 

5.88E-08 

3.29E-02 

NA 
NA 

NA 

28.96 
28.83 

DSCF 2.70E-01 

******************* 
FT/SEC 

ACFM 
DSCFM 

Deq F 

% 

lb/DSCF 
PPM 

lb /hr  

lb/ DSCF 
PPM 

lb /hr  



I 
I 
I 
I 
I 
I 
I 
I 
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PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS 

CLIENT/PROJECT # :  Woodtech/4533.001 
SAMPLE LOCATION: SCRUBBER OUTLET 
DATE/TIME: 11-8-91/1330 
RUN # :  1 

STATIC PRESSURE ('"20) : 
BAROMETRIC ("HG) : 

Cp PITOT : 
SQ. ROOT rP: 

AVG STACX TEMP 'F: 
CIRC STACX? l=Y,O=N: 
DIA OR DIM ( i n c h e s )  : 

% H20 : 
% 02 : 

% c02 : 

0.50 
28.40 
0.84 
0.893 
61.000 

"HG 

'R 

28.44 

521.0 
1.00 
24.0 As(ftA2) 3.14E+00 
1.8. 

20.00 DRY MOLE WT 28.96 
1.000 ST MOLE WT 28.76 

SAMPLE TIME (min) : 60.000 

AVG ORIFICE TEMP 'F: 40 
ANALYTE #1 : FORMALDEHYDE 
MOLE WEIGHT: 30.03 

ORIFICE Q (cc/min):  124.5 DSCF 2.65E-01 

~ ~~ 

pg/sample : 3.60 
PPM : 

ANALYTE #2 : 
MOLE WEIGHT: 
pg/sample : 

PPM : 

STACK GAS FLOW (Qs): 9645.3 ACFM 
9123.0 DSCFM 

STACK GAS TEMP : 61 Deg F 

MOISTURE (%H20) : 1.8 % 

CONCENTRATION 

EMISSION RATE 

CONCENTRATION 

EMISSION RATE 

COMMENTS : 

(CS) : 

(Er) : 

(CS) : 

(Er) : 

2.99E-08 lb/DSCF 
0 PPM 

1.64E-02 lb/hr 

NA lb/DSCF 
NA PPM 

NA lb/hr 

\ 



I 
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PACIFIC ENVIRONMENTAL SERVICES EMISSIONS CALCULATIONS 

CLIENT/PROJECT # :  Woodtech/4533.00? 
SAMPLE MCATION: SCRUBBER OUTLET 
DATE/TIME: 11-8-9 1/ 1500 
RUN # :  2 

STATIC PRESSURE ("H20) : 

Cp PITOT : 
BAROMETRIC ("HG) : 

SQ:ROOT AP: 
AVG STACK TEMP 'F: ~ 

CIRC STACK? l=Y,O=N: 
DIA OR DIM (inches) : 

% H20 : 
% 02 : 

% c02 : 

0.50 "HG 28.44 
28.40 
0.84 
0.879 
61.200 'R 521.2 
1.00 
24.0 AS(ft"2) 3.14E+00 
1.8 

20.00 DRY MOLE WT 28.96 
1.000 ST MOLE WT 28.76 ..- . 

SAMPLE TIME(min): 60.000 
ORIFICE Q (cc/min):  124.5 
AVG ORIFICE TEMP 'F: 40 

MOLE WEIGHT: 30.03 
pg/sample : 5.70 

ANALYTE #1 : FORMALDEHYDE 

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

PPM: 

STACK GAS FLOW (Qs): 

STACK GAS TEMP : 

MOISTURE (%H20) : 

. .  
9499.1 
8981.3 

61 

1.8 

CONCENTRATION (Cs) : 4.74E-08 
1 

EMISSION RATE (Er): 2.55E-02 

CONCENTRATION (Cs 

EMISSION RATE (Er 

COMMENTS : 

NA 
NA 

NA 

DSCF 2.65E-01 

******************* 
FT/SEC 

ACFM 
DSCFM 

Deg F 

% 

1 b/ DSCF 
PPM 

lb/hr 

1 b/DSCF 
PPM 

lb/hr 
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1 

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? l=Y.O=N: 
DIA OR DIM (inches) : 

% H20 : 
% 02 : 

% c02 : 
SAMPLE TIME (min) : 

ORIFICE Q (cc/min): 
AVG ORIFICE TEMP 'F: 

ANALYTE #1 : 
MOLE WETGHT: 
pg/sample : 

PPM : _ _ ~ ~  . 
ANALYTE # 2  : 
MOLE WEIGHT: 
pg/sample : 

PPM : 

. . . . . . . . . . . . . . . . . . . . .  
GAS VELOCITY (Vs): 

STACK GAS FLOW (Qs) : 

STACK GAS TEMP : 

MOISTURE (%H20) : 

.. . 

CONCENTRATION 

EMISSION RATE 

CONCENTRATION 

EMISSION RATE 

COMMENTS : 

(CS) : 

(Er) : 

(CS) : 

(Er) : 

Woodtech/4533.001 
SCRUBBER OUTLET 
11-8-91/1730 
3 

0.50 "HG 28.44 
28.40 
0.84 
0.829 
58.000 'R 518.0 
1.00 
24.0 As (ft"2) 3.14E+00 
1.8 

20.00 DRY MOLE h'T 28.96 
1.000 ST MOLE WT 28.76 
60.000 

DSCF 2.65E-01 124.5 
40 

FORMALDEHYDE 
30.03 
4.10 

CALCULATED RESULTS ******************* 
47.38 FT/SEC 

8930.2 ACFM 
8495.6 DSCFM 

Deg F 58 

1.8 % 

3.41E-08 lb/DSCF 
0 PPM 

1.743-02 lb/hr 

NA lb/DSCF 
NA PPM 

NA lb/hr 



'I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

APPENDIX G 

FIELD DATA SHEETS 

G-1 
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TRAVERSE POINT LOCATION F O R  CIRCULAR D U C T S  

OUTSIDE OF NIPPLE, (DISTANCE A) 3'. zs 
INSIDE OF NEAR HALL TO 

OUTSIOE OF NIPPLE. (DISTANCE B) 1,'s 
STACK 1.0.. DISTANCE A - DISTANCE Q 
NEAREST UPSTREAM DISTURBANCE 74'' 2 . 4  dd) 

'"' 
NEAREST DOWNSTREAM OlSTUdBANCE '47.' 1 1.5 dd) 

c 
CALCUUTOR . I  W U l A T l C  OF SPJPLING LOCATIDS 
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

PUNT ~ c j c o i l i ~ ~ 1 4  
OATE 11-7-91 

INSIDE OF FAR WALL TO 
OUTSIDE OF RIPPLE. IOISTMCE A) 

IWSlOE OF WEAR WALL TO 
OUTSlOE OF RIPPLE. (OBTMCE 8) 

STAW 1.0.. IOISTAHCE A - OlSTAllCE 8 )  

SATPLIHC LOCATIOW 5 MALL- h * ~ e  S r  ACK D P v 4 h h . l  
t- 

P - + F - U - + I  
24 " 

SCHEMATIC OF SAfdPUWC LOCATION 

SE POlRT LOCATIOII 

1. I I I I I I 
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TRAVERSE 

TRAVERSE POINT LOCATlOll FOR CIRCULAR DUCTS 

I PROOUCT OF I TRAVERSE POlHT LOCATlOfl 

PLAHT I.ijoC2TfCl4 
DATE II -1 -?f 
W~PLINC LOCATIOH %EL  CUE+ irwlc 
INSIDE OF FAR WALL TO 

OUTSlOE OF NIPPLE. IOISTAHCE A) 
INSIOE OF NEAR WALL TO 

OUTSIDE OF NIPPLE. (OISTAHCE E) 
STACK 1.0.. (OISTANCE A - OISTAHCE 81 
NEAREST UPSTREAM OISTUREAHCE (U )  17'3'' 
NEAREST OOWHSTREAM OISTUREAHCE (0) bf '' 
CALCULATOR SCHEldATIC OF SNdPLIHG LOCATIOH 

q4 ,  z5 ' I  

I 
~~ ~~ 

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

I 
I 

I 

.... 
POINT FRACTlOfl I COLUWIS 2 At10 3 I FROf~OUTSIOE OF HIPPLE 

HUf&3ER 1 OF STACK 1.0. I STACK 1.0. IT0 HEAREST l i d  ItICHl 1 QISTAHCEE ISUM OF COLUMHS 4 6 51 
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3 
v 
5- 
i3 

7 
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TRAVERSE PoiNr LOCATIOII 
FROM OUTSIDE OF HlPPLE 

(SUM OF COLUMHS 4 6 51 

1. o g  
? A  

7 , C l  

fL.6 
zo.4 I 
zz. 8 , 

TRAVERSE POINT LOCATlOtl FOR CIRCULAR DUCTS 

. .L 

i 
I I I I I I 

OUTSlOE OF RIPPLE. IOISTAHCE AI 
INSIDE OF HEAR WALL TO 

I OUTSIOE OF NIPPLE. LOISTAKE B) 
STAU 1.0.. (OISTAHCE A - OISTAHCE e) 2 3 .  7 5 
HEAREST UPSTREAhl OISTUREAHCE (U) 
NEAREST OOWHSTREAId OlXlLlRBAnCE ( D )  
CALCULATOR SCHEhlATlC OF SAWUHC LOCATlOH 

TRAVERSE 
POIHT FRACTIOH 

NUMBER OF STACK 1.0. 

PRODUCT OF 1 COLUXIIS 2 All0 3 
STACK 1.0. I (TO HEAREST 1A IlIW OISTAI(CE B 
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;I 

; 

1 

i 

T R A V E R S E  POlN L O C A T l O f l  FOR CIRCULAR DUCTS 

PLAHr k , T L D  Tl?U 
OATE 11-P - V I  

INSIOE OF FAR WALL TO 
OUTSIDE OF NIPPLE. IOISTANCE A) 

INSIDE OF NEAR WALL TO 
OUTSIDE OF NIPPLE. (DISTANCE BI 

STACK 1.0.. (OISTAHCE A - DISTANCE 8) 

NEAREST DOWNSTREAM DISTURBANCE (D) I p. " 
CALCULATOR SCHEklATIC OF SAMPLING LOCATION 

SAUPLINC LOCATION % C U G E Q  LLrccT 

24 ' 
NEAREST UPSTREAhl OISTUREANCE ( U )  P,I .' 

'I 
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1 
2 
3 
Y 
5 
6 
3 
b 
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' APPENDIX H 

STRIP CHART DATA/CEM CALIBRATION SHEETS 

H-1 
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D A I L Y  CEH CALIBRATION AN0 PERFOW'ANCE E V A L U A T I O N  

0 Plant lJ3dr)  YEA-; Parameter SO,, CO, ,  0 , ,  NO,,,  (THC/ 
A ,  

Location 5 i(L& ?%w Monitor m VI g cl ,  

Date 1) 'Vq  Span value porn o r  X ,  i 
Opera tor Char; s ca l e  100 

PN l.&;3? PO/ Pbar, i n .Hg 

Tine, Pr? tes t  Post- t e s t  Tamb, O F  

Run RO. 

Y -  

Concentration h a  lyzer 
predicted by c a l i -  

equation* b ra t  i on 
Cylinder conc., e r ror ,**  Drift,*** 

% of span 
----------------- -------.*---------'------------------------------- No . ppm or  'j Pretest  Postte.st Pretest Pos t t e s t  % of spsn 

5/. LJ - d.1 ' 573 &$.~'61,$ ,${ Lf 

Perform l inezr  rearession of p r e t e s t  ca l .  gas concentration vs. c h s r t  
6 i v i  s i ons t o  de term i ne f o ! 1 ow i n a  equz t i  on  : 

v = m x - b  x = ppm y = cha r t  divis ion 

F c r  data rec'uction: 

( C a l .  a z s  conc. - conc. predicteG) x 100 ** Analyzer c a l .  e r ro r ,  Z span = Span value 

Acceptable l i p i t  = - 43 of span ( 2 5 :  for  T H C ) .  

(Pos t t e s t  ca l .  response - i n i t i a l  c a l .  response) x 100 *** Dri f t  % span = Span v a l u e  

Acceptable l imit  - <3% of span 

Minimum detectable  l imit  = 2% of span o r  
Maximum zero d r i f t  = - X of span o r  
Maximum ca l .  d r i f t  = - X of span o r  

ppm o r  % ( c i r c l e  one) 
PP o r  % ( c i r c l e  one) 
ppm o r  % ( c i r c l e  one) 

I COI/S(ENTS: P re tes t  o r  pos t tes t  ( c i r c l e  one) ca l ib ra t ion  used t o  quan t i t a t e  
sample d a t a .  Pos t tes t  i s  used i f  d r i f t  exceeds l imi t s  a n d  i f  D O S t -  
t e s t  yields hiaher concentrat ions.  I 



~~ 

D A I L Y  C E N  C A L I B R A T I O N  A N D  PERFORYPNCE EVALUATION 

(Cal. azs conc. - C O ~ C .  p red ic te i )  x 100 +* Anclyzer c a l .  e r r o r ,  Z span = I Span v a l u e  
Acceptable l i p i t  = - 4‘; of s p a n  (-5; for  THC).  

(Pos t t e s t  ca l .  response - i n i t i a l  c a l .  response) x 100 *+* Drif t  % s p a n  = Span value 
I 
1 
1 
I CO~J.(ENTS: Pretest o r  pos t tes t  ( c i r c l e  one) ca l ib ra t ion  used t o  quant i ta te  

Acceptable l imit  - <3% of s p a n  
Minimum detectable  l imi t  = 2% of span or  
Maximum zero d r i f t  = - % of span o r  
Maximum c a l .  d r i f t  = - % of span o r  

ppm o r  % ( c i r c l e  one) 
ppm or % ( c i r c l e  one) 
ppm or % ( c i r c l e  one) 

sample d a t a .  
t e s t  yleids  hiaher ConcentraTlons. 

Pos t tes t  i s  used i f  d r i f t  exceeds l imi t s  and  i f  Dost- 
- I 



I 
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I 
I 
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‘I 
‘I 
I 
I 
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I 
I 
I 

. /  
I .- ,j - 7  

c I. :.; .+l 5, j if! <./ 3,-, ;y .” 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* Perform l i n e a r  reTression of p r e t e s t  c a l .  g a s  concent ra t ion  vs. c h a r t  
d i v i s i o n s  t o  determine fol lowina equat ion:  

p = m x + b  x = ppm y = c h a r t  d i v i s i o n  

For data  reduct ion:  - 
f 7;‘) ( C h z r t  d i v i s i c n  - b j  - - ( C D  -2. 
*. :1 T . ? > L l  ) P o l l u t a n t  ppm/Z = m 

Cor re l a t ion  coe f .  = 0.7 ’,’., ’ 

(Ca l .  ;as conc. - conc. pred ic ted)  x 100 ** Analyzer c a l .  e r r o r ,  4, span = Span value 

Acceptable l i m i t  = - <2% of span 
( P o s t t e s t  c a l .  response - i n i t i a l  c a l .  response) x 100 *** D r i f t  X s p a n  = Span va lue  

Acceptable l i m i t  - <lo% of  span i n  8 hours ( E P A  Method 10) 

Micircum d e t e c t a b l e  l i m i t  = 2% of span o r  PPm 
Maximum ze ro  d r i f t  = __ % of  span o r  
Maximum c a l .  d r i f t  = __ % of span o r  

ppm o r  % ( c i r c l e  one) 

ppm o r  % ( c i r c l e  one) 

COMMENTS: P r e t c s t  or p o s t t e s t  ( c i r c l e  one) c a l i b r a t i o n  used t o  q u a n t i t a t e  
sample d a t a .  
t e s t  y i e l d s  higher  concen t r a t ions .  

Posttest  i s  used i f  d r i f t  exceeds l i m i t s  and i f  post-  



D A I L Y  CEH C A L I B R A T I O N  AND P E R F O W A N C E  EVALUATION i I 

(Ca l .  02s conc. - conc. p r e d i c t e d )  x lo@ 
Span value 1 ** fi.nalyzer c a i .  e r r o r ,  : span = 

Acceptable l i p i t  = - c 2 :  of span (55: f o r  T H C ) .  

( P o s t t e s t  c a l .  response - i n i t i a l  c a l .  response)  x 100 
Span value *** D r i f t  % spar! = I 

I 
I 
I covJ4ENTS: P r e t e s t  o r  p o s t t e s t  ( c i r c l e  one) c a l i b r a t i o n  used t o  q u a n t i t a t e  

Acceptable  l i m i t  - .3od of span 

Minimum d e t e c t a b l e  l i m i t  = 2% of span o r  
Maximum ze ro  d r i f t  = - % o f  span o r  
Maximum c a l .  d r i f t  = - X o f  span or 

ppm o r  % ( c i r c l e  one)  
ppm or % ( c i r c l e  one) 
pprn o r  % ( c i r c l e  one) 

sample da tz .  P o s t t e s t  i s  used i f  d r i f t  exceeds l i m i t s  a n d  i f  p o s t -  
t e s t  yields hiaher  c o n c e n t r a t i o n s .  I 
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CEK DATA REDllCTION SHEET FOR BAG ANALYSIS OR STEADY READINGS 

Run No. 

I 

__ z 

'7 > 

Coments 

I 

For NOx indicate whether NO, NO + NO2, o r  NO, f o r  spec i f ic  in te rva l .  
Indicate  whether time interval  i s  from beginning of f i r s t  time t o  b e g i n -  
n i n g  of second time or  t o  end o f  second time ( c i r c l e  one, o r  describe 
a1 t e rna t e ) .  

tt 

Calculated by on Checked by on 



I 
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I 

I 

:I 

Time** 
(244’) 

CEM DATA REDllCTION SHEET FOR BAG ANALYSIS OR STEADY READINGS 

Date AL. , +I/ Parameter S O , ,  N O _ ,  t .  CO,, 0,,  T H C , / C O .  r j  
Operator PN =+-g:g~j Location .&LZ hh: / 

( C h a r t  d ivis ion - b)  - - (-CD - 5 2 5 )  
Pollutant ppm/% = , m ( I c z t ’ j  

I Average 
char t  

division Conc. Run No. Coments 

For NOx indicate whether NO,  NO + NO2. or  NO, f o r  spec i f i c  in te rva l .  
Indicate whether time interval  i s  from beginnina of f i r s t  time t o  begin- 
ning of second time or  t o  end of second time ( c i r c l e  one, o r  describe 
a1  te rna te )  . 

** 

Calculated by on Checked by on 
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I 

CEl! DATA REOIICTION SHEET FOR BAG ANALYSIS O R  STEADY READINGS 

r t .  
Date j / /  L $1 
Operator 6 PN ~ 5 ~ 3 ; .  mi  Location j $ . . l - L / h .  / 
Pollutant ppmf% = 

P a r a m e t e r  SO,,(NOJ CO, ,  o,, T H C ,  co 
L*. 

( C h a r t  d ivis ion - b )  
m 

* 
For NOx indicate whether NO, NO + NO2. o r  NO, f o r  spec i f i c  in te rva l .  
Indicate whether time interval  i s  from beginnina of f i r s t  time to  begin- 
n i n g  of second time or to  end of second time ( c i r c l e  one, o r  describe 
a l t e r n a t e ) .  

** 

Calculated by on Checked by on 



.,.. . lLvl , ~ L A D ~ A T I O N  AN0 PERFORMANCE EVALIIATION I 
i P l a n t  ,J :, :-. ,;. j-c '.A, Parameter SO,, CO,, 0,. - 

h l  

Location ii; ;lc:- n,.+cT Monitor * d l l  
/// L- .. :: ! Span value ppm' or  % , A  L p ,;i 

iic Chart s c a l e  100 
Date 
Operator 
PI\' qG.74, :4; Pbar .  in.Hg 

1 
I 

I >  

C h a r t  d ivis ions ..&.@ Concentra- 

Cylinder conc., in ject ion thrcugh equation,' error,** bias,*** 

3 I, t ion  pre- C a l i -  Sampling 
C a l .  gas Direct Irljectl(on d ic ted  by b r a t i o n  sys tem I 

I KO. ppm or % t o  monitor system Oirec t  System % of s p a n  5 of s p a n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
KW.1 I C/*V S?, 7, 75.5 531 ? 

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

For d a t a  reduction: 

(Chart division - b )  - ( C O  - L . f j l  ) Pol lu tan t  ppm/';. = 
m ( ,iH 

- ,. I. Correlation coef. = @. j.7; 

Calculation concen:ration predicted by equation using actuzl char t  
response ,cbtaine6 from each cz l ibra t ion  gas response. 

(Concentratiofi cf c a l .  gas,  
07 - predicted conc.,  pp  

S p a n ,  ppm x lo@ ** Calibrat ion e r r o r ,  : span = p ,  

Acceptable l imit  = ~2:: each 92s (THC l i m i t  i s  5 5 % ) .  

*** Sampl ing  system b i z s  = 

(Direct inject ion gas conc. - system in j ec t ion  qas conc.) x 100 
S p a n  value 

Acceptable l imi t  - <Sod of span 

Minimum detectable  l imi t  = 2 percent of s p a n  o r  
one) 

ppm or % ( c i r c l e  

Rise time t o  95% of response f o r  high ca l .  gas in jec ted  through system 
( re turn  t o  zero a f t e r  each in jec t ion) :  

s Avg. S n . - ,/ 
//A? 5 .  //- 5 .  

Precision, % scale  = difference in char t  divis ion response f o r  two repeated 
- D - c inject ions of  t h e  same gas concentration = - 

(clock time = ) 



C h a r t  d i v i s f o n s  Concentra-  
t f o n  p r e -  . C a l f -  Sampl ing 

Cy1 inder conc., f n j e c t l o n  t h r o u g h  equa t ion ,+  error.**  bias.** 
Cal .  gas D i r e c t  I n j e c t f o n  dfcted by b r a t i o n  system 

I 
I No. ppm to  m o n i t o r  system D f r e c t  Systm % o f  span X o f  span 

____________________----------------------------------------------------------- 
Per fo rm l i n e a r  r e g r e s s i o n  o f  p r e t e s t  c a l .  gas c o n c e n t r a t i o n  vs.  c h a r t  
d i v i s i o n s  t o  determine f o l l o w i n g  equa t ion :  

y. = mx + b x = ppm y = c h a r t  d i v i s i o n  
I 

( C h z r t  d i v i s i o n  - b )  - (CD - !'.;?!) 
m ( . .:+ I. J P o l l u t a n t  ppmlX = 

~. 
C o r r e l a t i o n  coef. = ;;'..: : 

x 100 Ca l .  q a s  conc. - conc. p r e d i c t e d )  
Span v a l u e  * *  C a l i b r a t i o n  e r r o r ,  % span = I 

AcceptZb1,e l i m i t  - ~ 2 ;  o f  span I 
* * *  Sampl ing system b k z  = 

! ( D i r e c t  i n j e c t i o n  gas conc. - system i n j e c t i o n  aas conc.)  
Span v a l u e  

I 
Accep tab le  l i m i t  - 4: o f  span 

M i n i m u m  d e t e c t a b l e  l i m i t  = 2 p e r c e n t  o f  span o r  P Pm 

I 
R i s e  t i m e  t o  90; o f  response f o r  h i q h  c a l .  gas va lue:  d i r e c t ,  system. 

11 ,. .,. :i s ,  !-;E s ,  s Avg. S 

Accep tab le  l i m i t s  - <30 seconds ( d i r e c t  i n j e c t i o n ) .  

Response f o r  system i n j e c t i o n s  must a l s o  be recorded. 

P r e c i s i o n  = d i f f e r e n c e  i n  c h a r t  d i v i s i o n  response f o r  two repea ted  i n j e c t i o n s  
I 

- of t h e  same gas c o n c e n t r a t i o n  = - - X ( c l o c k  t i m e  
- ' I  - -1 

AcceDtable l i m i t s  = t 2 p e r c e n t  of  f u l l  s c a l e  

I COMMENTS: 

. 
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I N I T I A L  C E K  C A L I B R A T I O N  AND PERFORMANCE EVALIIATIOR 
i / 

P l a n t  1. J c - l ~  ~~-4: Parameter SO,, CO,. 0,. N O _ , / T H C  

Date ; j -  a,-.. ::, Span value ppm o r  % 
Opera tor  
Ft! q- .->A (1 ct Pbar, in.Hg 

Location ' . . I  ~. .r.:: - 1: - >I. - Monitor TlA4 ! n - 
/- 

... 3 P  
1 s  C h a r t  s ca l e  100 

I 
I 

!I 
Chart 6 i  v i s ions&" '  Concentra- 

t i o n  pre- Cali- Sampling 
C a l .  gas Direct Inject ion dicted by bration system 
conc., injection t h r c u g h  equation,* error,** bias,*** 

ppm or 'd t o  monitor system Direct System % of span  f of span  

r 
I 
I 
I 
I 
I I 

i 
I 
I 
I 
I 
I 
I 

For d a t z  reduction: 
/d .  3% (Chzrt divis ion - b )  - ( C D  -e;) 

n '& ,,z c-' Pollutant ppe/'; = 

- - -  ; p77 " /  
Correlation coef. = ,. I I J 

Cslculation concen:ration predicted by equation using ac tuz l  chart  
respense obtzinee from each cz l ibra t ion  g a s  response. 

(Concentratiofi cf c a l .  g a s ,  
p , ~  - predicted conc., ppm) 

S p a n ,  ppm 
** Calibration e r ro r ,  Z span = 

Acceptable l imit  = ~2:: each 9 2 s  (THC l imi t  i s  2 5 % ) .  

+*+ Sampling system bi t s  = 

(Direct injection gas  conc. - system inject ion gas  conc.) x 100 
Span value 

Acceptable l imit  - <5: of s p a n  

Minimum detectable l imi t  = 2 percent of span  or 
one) 

ppm or % ( c i r c l e  

Rise time t o  95% of response for  high ca l .  gas injected through system 
(return t o  zero a f t e r  each in jec t ion) :  

s.  s. s Avg. 5 

Precision, % scale = difference i n  char t  division response f o r  two repeated 
e - injections of the same g a s  concentration = - r 

(clock time = ) 
- 



( C a l .  0 2 s  conc. - conc. predictec ' )  x 100 1 ** P.nalyzer cz1. e r r o r ,  ; span = Span value 

Acceptable l i R i t  = - < 2 Z  of  span (25; f o r  T H C ) .  

( P o s t t e s t  c a l .  response - i n i t i a l  c a l .  response)  x 100 
Span value *** Drift Z spar! = 

I 
I 
I 

Acceptable  l i m i t  - ~ 3 %  of span 
Minimum d e t e c t a b l e  l i m i t  = 2% o f  span o r  
Maximum zero  d r i f t  = - % o f  span or 
Maximum c a l .  d r i f t  = - X of  span o r  

ppm o r  % ( c i r c l e  one) 

ppn o r  % ( c i r c l e  one) 
ppm o r  % ( c i r c l e  one) 

c y ~ E N T S :  Pretest o r  p o s t t e s t  ( c i r c l e  one)  c a l i b r a t i o n  used t o  q u a n t i t a t e  
sarnole d z t a .  P o s t t e s t  i s  used i f  d r i f t  exceeds l i m i t s  and i f  o o s t -  
t e s t  v ie ids  hioher  c o n c e n t r a i i o n s .  

I 
I - 



I 

#I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

P l a n t  /. . . , .  , .  1 .,:-p , - : t .., f. Monitor 0 A D C b -  

Location & .  ..<.c ~ 7 . .  .vi,- Span value i f i s r , 6  /,?,* ,, 
Char t  s c a l e  100 - Date //-' -. . .; ,; 

Operator >I- Pbar.  in.Hg 
PN d5 - +, 3 '? j lamb, deg.  F 
Run No. Time, P r e t e s t  P o s t - t e s t  - 

' 1" Concent ra t ion  Analyzer d".;' \' pred ic t ed  by c a l i -  
C a l .  g a s  Cha 1 .  t d T v i s i o n s '  equat ion* b r a t i o n  

p = mx + b x = ppm y = c h a r t  d i v i s i o n  

For da ta  reduct ion:  

P o l l u t a n t  ppm/% = 
L:! 7-i 1 ( C h a r t  d i v i s i o n  - b )  = (CD -J 

m 1 , O G L  
. , ~  . - c y  Cor re l a t ion  coef .  = 0. ;! I ,, 

(Cal .  gas  conc. - conc. p r e d i c t e d )  x 100 ** Analyzer c a l .  e r r o r ,  % span = Span va lue  
Acceptable l i m i t  = - 4% o f  span 

( P o s t t e s t  c a l .  response  - i n i t i a l  c a l .  response)  x 100 *** Drift 4 span = Span value 

Acceptable  l imit  - <lo% of  span i n  8 hours ( E P A  Method 10) 
M i n i s u m  d e t e c t a b l e  l i m i t  = 2% of  span o r  PPm 
Maximum zero d r i f t  = __ % of span o r  
Maximum c a l .  d r i f t  = __ X o f  span o r  

ppm o r  4, ( c i r c l e  one) 
ppm o r  % ( c i r c l e  one) 

COMMENTS: P r e t e s t  o r  p o s t t e s t  ( c i r c l e  one) c a l i b r a t i o n  used t o  q u a n t i t a t e  
sample da t a .  
t e s t  y i e l d s  higher c o n c e n t r a t i o n s .  

P o s t t e s t  is  used i f  d r i f t  exceeds limits and i f  post-  



,I D A I L Y  CEF! C A L I B R A T I O N  AN0 PERFORKANCE EVALUATION 

1 Plant ! I < x G  7; i J-. Parameter SO,, CO, , 0, , B ~ T H C  

i Operztor 35-  Chart scale  100 

Monitor T. c.29 Location /::::L< oL, c I A,.< 
/ //: 5-. :;,I S p a n  value .@pr z .7(!i',L 1 Date c 

.I PN ~ . ? 7 ~ . - ' D / j  / Pbar, in.Hg 

: Tine, Pr5 tes t  Post-tes: Tamb, "F 

1 Run Ro: 

Concentration h a  lyzer ,@ II. 2 

73 -rL..O ,;t 77 a 

Z Z Z . 4  3 . L  34 +/ ;{ ,.~ .. . . 

? predicted by c a l i -  
C a l .  gas Chart divis ihns equation* bra  t i  on 

e r r o r  ,** Drift,*** 
Nc. ppm or  Z :  Pretest  Pos t t e s t  P r e t e s t  Pos t tes t  % of span % o f  span 

I 
I 

j Cylinder conc., 

,-;------- I ' _______----__----- ss[ 5 

>:. (7  
-ill= 

-t y.'. 

.. 5322 
A" 

I 
I 
I (Cal .  a z s  conc. - C O n c .  predicted) x lo@ 

Span value ** h a l y z e r  c z l .  e r ro r ,  : s p a n  = 

Acceptable l i F i t  = - <Z: o f  span ( ? 5 Z  f o r  T H C ) .  
(Pos t tes t  c a l .  response - i n i t i a l  ca l .  response) x 100 

S p a n  value *** Dri f t  % spar! 
I 
1 
I 

Acceptable l imit  - ~ 3 %  o f  span 
Minimum detectable  l imit  = 2% of span or  
M a x i m u m  zero d r i f t  = - % of span o r  
Maximum c a l .  d r i f t  = - X of span o r  

ppm or % ( c i r c l e  one) 
ppm or % ( c i r c l e  one) 

ppm o r  % ( c i r c l e  one) 

COfq.lfNTS: P re t e s t  or  pos t tes t  ( c i r c l e  one) ca l ib ra t ion  used t o  quant i ta te  
sample d a r a .  Post tes t  i s  used i f  d r i f t  exceeds l imi t s  a n d  i f  Dost- 
tes :  , / l e i a s  hioner concentra;ions. 

I 
I 
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CEK DATA REDUCTION SHEET FOR BAG ANALYSIS OR STEADY READINGS 

Date //,-j r / :  ,,/ Parameter so,, N O y ,  co,, O,@CO 

Operator . p PN ,453.~’!/ Loca t ion  Lofl i /r- I>, 

(Char t  d i v i s i o n  - b) - - ( C D  

* 

, 
m P o l l u t a n t  ppm/% = 

Run No. 

Average 
c h a r t  

d i  v i  s i o r  

For NOx i n d i c a t e  whether NO, NO + NO2. o r  NO2 f o r  s p e c i f i c  i n t e r v a l .  

I n d i c a t e  whether t ime i n t e r v a l  i s  f rom beg inn ing  of  f i r s t  t i m e  t o  begin- 
n i n g  o f  second t ime o r  t o  end o f  second t ime  ( c i r c l e  one. o r  descr ibe  
a1 t e rna te ) .  

* C  

Ca 1 c u l  a t e d  by on Checked by on 
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C E K  DATA R E O M T I O N  SHEET FOR BAG ANALYSIS OR STEADY READINGS 

- . 3 j  * .  - Pate /, /,. 4, - ';, Parameter SO,, NO", CO,, O,,;THC/ CO 
, / 

p ! Operator ,..v. ? P N  1 /J ;, ,-e (.,I ; Location ,:<; ;.; 
i-\ & 

(Char t  d ivis ion - b )  - ( C D  -/:':?!.:) 
m Pollutant ppm/% = 

Run  No 
2 
J 

Time** 
(24-t') 

Average 
chart  

divisioi Coments 

For NOx indicate whether NO, NO + NO2. o r  NO, f o r  spec i f ic  in te rva l .  
Indicate  whether time interval  i s  from beginning of f i r s t  time t o  begin- 
ning of second time or t o  end of second time ( c i r c l e  one, o r  descr ibe 
a1 ternate). 

** 

Calculated by on Checked by on 
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CEE: DATA REDUCTION SHEET FOR BAG ANALYSIS OR STEADY READINGS 

* .  
pate 4.--Dfj  121 Parameter so,, NO", CO,, 0,, THC, 
Operator -B- PN Y/>>SO~J Location p ~ .. j& +" 
Pollutant ppm/% = - 

1 

(Chart division - b) - (CD -5% ) 
m ( . E<& 1 

Run No. 

i 

.7 
t- 

Coments 

For NOx indicate whether NO, NO + NO2. or NO, for specific interval. 
Indicate whether time interval is from beginnina Of first time to begin- 
ning of second time or to end o f  second time (circle one, o r  describe 
a1 ternate). 

++ 

Calculated by on Checked by on 
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CEK DATA REDIICTION SHEET FOR BAG A N A L Y S I S  OR STEADY READINGS 

Parameter S O , , : N ~ ~ * ~ C O , ,  0,, THC, co q / Pate ,/ ,.L , , 
Operator !k-> PN 42 e'- .I ,, .. I L o c a t i o n  I /  !>, ' -~  L -7- - 

C.' 
i - . c  / -7,- . Q i 4-7 

(Char t  d i v i s i o n  - b) - (CD - L . ! cq  P o l l u t a n t  pprn/% = 
.m 

Run No. 
Time** 
(24-P)  Coments 

For NOx i n d i c a t e  whether NO, NO f N O 2 ,  o r  NO, f o r  s p e c i f i c  i n t e r v a l .  

I n d i c a t e  whether t ime i n t e r v a l  i s  f rom beg inn ing  of f i r s t  t ime  t o  begin- 
n i n g  o f  second t ime o r  t o  end o f  second t in? ( c i r c l e  one, o r  desc r ibe  
a 1  t e rna te ) .  

+* 

-- Calcu la ted  by on Checked by on 
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I 
0 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

! 

Conc. 

CEK DATA REDIICTION SHEET FOR BAG ANALYSIS OR STEADY READINGS 

Corments 

Date /.I- 5- -' 3,  1 .  Parameter S O , ; ~ ~ C O , .  0,, THC, co 
Operator PN j%52.3~/ Loca t ion  /q 99, kfJ- 

(Char t  d i v i s i o n  - b )  - [CD -q ; f>y!  P o l l u t a n t  ppm/% = 
.13/7 m 

Run No. 

'3 

Average 

7 !F,3 

t 
For NOx i n d i c a t e  whether NO, NO + NO2, o r  NO, f o r  s p e c i f i c  i n t e r v a l .  

I n d i c a t e  whether t ime  i n t e r v a l  i s  f rom beg inn ina  o f  f i r s t  t i m e  t o  begin-  
n i n g  of second t ime o r  t o  end o f  second t ime  ( c i r c l e  one, o r  descr ibe 
a1 te rna te ) .  

t i  

Calcu la ted  by  on Checked by on 
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CEK DATA REDUCTION SHEET FOR BAG ANALYSIS OR STEADY READINGS 

,--  * 6 _ .  ._ . (< i Parameter SO,, NO", CO,, 0,, THC,'CO,.' 
A _- Date 

-- Operator 1)s PN < f:.;.'C Location q.L..~/.!c.  L 

Pollutant ppm/% = (Chart division - b) - (CD -Sr'f%!) 
m 

Run No. 

.- 
J 
i 

Average 
chart 

division Coments 

t 
For NOx indicate whether NO, NO + NO2, cr NO, for specific interval. 
Indicate whether time interval is from beginnina of first time to begin- 
Ring of second time or to end of second time (circle one, or describe 
a 1 ternate) . 

t i  

Calculated by on Checked by on 
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CEM DATA REOllCTION SHEET FOR BAG ANALYSIS OR STEADY READINGS 

* .  
Date /j.,f- $'j 

- 
m L2L i  ) 

1 P o l l u t a n t  ppm/: = 

j 

Average 
i Time** c h a r t  

. 
I 

I 

Comments 

d L- J, I 

- 

f l / < - i j p  b , I f  

For NOx i n d i c a t e  whether NO, NO + NO2. o r  NO, f o r  s p e c i f i c  i n t e r v a l .  

I n d i c a t e  whether t ime i n t e r v a l  i s  from beg inn ing  of f i r s t  t ime t o  begin-  
n i n g  o f  second t ime o r  t o  end o f  second t ime ( c i r c l e  one, o r  descr ibe  
a1 te rna te ) .  

** 
[ 

on Checked by on 
I 
I 
I 

: Ca lcu la ted  by 
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D A i L Y  C E k  CALiGRATION AND PERFORFANCE EVALUATION 

P lan t  [ ,/J@ 7-t 4 
Location f i ~ b ~ - / ~  Monitor =p w\ 

Parameter  SO , , CO , , 0 , , NO &3 
Date //I 7. -71 Span vz lue  porn o r  % i 

Operz i o r  2.5- Chart  s c a l e  100 

PN Y5,T @I P b a r ,  in.Hg 
I ICE, P r s i e s t  Pos t - t e s t  
Run K O .  

C n  .> 

iamb, "F - .  

,@ Concent ra t ion  P.ra lyvzer 
i1- p r e d i c t e d  by c a l i -  i)9c $1 

Cal .  92s  C h a r t  divisio/(s equat ion*  b ra t ion  
Cylinder  conc . ,  e r r o r  ,** Drift, *** 

Nc. oom o r  : P r e t e s t  P o s t t e s t  P r e t e s t  P o s t t e s t  % of soan X of span  

* Perforn 1ine;r  regress ion  of p r e t e s t  c a l .  gas concent ra t ion  vs. c h a r t  
d iv . ; s ions  :o 6:termine fo!lowina equzt ion:  

v = K X  - b x = ppm y = chzr ;  d i v i s i o n  

Fcr a z t z  r e c i i c t i o n :  

(Ca i .  oac conc. - conc. p red ic t ed )  x 100 
Span value ** F.nilyzer c z i .  e r r o r ,  % sp tn  = 

Accept.?ble l i c i t  = - < Z Z  o f  span ( ? S Z  f o r  T H C ) .  

( P o s t t e s t  c a l .  response - i n i t i a l  c a l .  response) x 100 
Span value *** D r i f t  % spar!  = 

Acceptable  l i m i t  - <3% of  span 
Min imum d e t e c t a b l e  l i m i t  = 2% of span o r  
Maximum ze ro  d r i f t  = - % o f  span o r  
Maximum c a l .  d r i f t  = 

ppm o r  % ( c i r c l e  one)  
PW o r  % (c i rc le  one) 

X of span o r  --- ppm or % ( c i r c l e  one) __ 

COY~ENTS: Pretest o r  p o s t t e s t  ( c i r c l e  one) c a l i b r a t i o n  used t o  q u a n t i t a t e  
samole d z t 2 .  Post tes :  i s  used i f  d r i f t  exceeds l i m i t s  a n d  i f  Dost- 
:es; y i e i o s  h ioher  c o n c e a t r z i i o n s .  



CEK DATA REDUCTION SHEET FOR BAG ANALYSIS O R  STEADY READINGS 
,I 
j 

t 
Date //.7- -?/ Parameter SO,, N O y ,  CO,, 0, 

I I 
I 

IL ./ 
I PN f/’?J“( Location Q!,/et- Ird- 

I 

(Chart divis ion - b )  - ( C D  - 
m 

I 1 Pollutant  ppm/% = 

I 
Run No. Q!% 

‘I 

I 

I 
I 
I 
I 
I 
I 

Average 
Time** char t  
(24-P)  I divisior Coments 

For NOx indicate whether N O ,  NO + NO2. o r  NO, f o r  spec i f ic  in te rva l .  
Indicate  whether time interval  i s  from beginning of f i r s t  time to  begin-  
ning of second time o r  t o  end of second time ( c i r c l e  one, or describe 
a1 t e rna te ) .  

** 

Ca 1 t u  1 a ted by on Checked by on 



CEF: DATA REDIJCTION SHEET FOR BAG ANALYSIS OR STEADY READINGS 

f3, * .  
A /,,:/- -71 Parameter SO?, NO", CO,, O,h T H G  CO 

I 

(Chart division - b )  Pollutant ppm/% = I m 

For NOx indicate whether NO, NO + K O 2 ,  or NO, for specific interval. 
Indicate whether time intervzl is from beginnina of first time to begin- 
ning of second time or to end of second time (circl? one, or describe 
alternate). 

tt I 
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I 
Tue, Dec 3, 1991 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Submitted To: 

ANA LYTIC A L REPORT 

Dan Scheffel 
PES 
4700 Duke Drive Suite 150 
Mason, Ohio 45040 

Submitted By: Tami S. Miller 

Reference Data: 
Analysis of: Formaldehyde 
Method Reference: NOSH 2541 
Sample Set ID: 
DataChem Lab No.: 

91-C-3536 
91-29234 through 91-29251 

Eighteen 0-0-22 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. 

Edward J. Sick 
Group Leader 

I . . .  . . .  
' .. . I ,  4.. . . . .  

Tami S .  Milier 
Analyst 

I 
I 
I 
I 
I 
I 
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I 

~ 

Client 

Tue, Dec 3, 1991 
Set I.D. No.: 91-C-3536 

RESULTS 

D. Lab I.D. u glsa m p I e uglsampl : 

SI-1 91-29234 4.9 2.2* 
SI-2 91-29235 4.8 2.8 
SI-3 91-29236 4.5 2.7 

so- 1 91-29237 1 .o 2.6 
so-2 91-29238 2.8 2.9 
SO-3 91-29239 4.1 NA 

D1-1 9 1-29240 
D1-2 9 1-2924 1 
D1-3 91-29242 

D2- 1 
D2-2 
D2-3 

9 1-29243 
9 1 -29244 
9 1-29245 

3.2 
4.2 
3 .O 

1-1 91-29246 5.4 
4.9 
3.7 

1-2 91-29247 
91-29248 1-3 

2-H- 1 9 1-29249 3.6 
2-H-2 91-29250 3.7 
2-H-3 91-2925 1 3.8 

- 

Linit of De:ectior; 1 .c 

* 3.1 ug of formaldehyde was found in the "C" section. 

ND - Not Detected 

Tami S. Miller 
Analyst 

The  above data is based upon retention time matching only. 
Any compound with 3 similar retention time will interfere. 

4.8 
4.8 
NA 

6.0 
4.0 
NA 

3.1 
ND 
NA 
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SOURCE TEST FILTER LOG 

Filter No. 3 c C 7 3 2  PES No. P.N. 
Client Date 
Run No. Method Date/Time Desiccated 

I 

TARE WEIGHTS FINAL WEIGHTS 

Date/Time Analvst Weiaht Date/Time Analvst Weiqht 

3 5 4 . 7  mg #1\\\> q i r  ' f ~  h c 3 ~ i .  mg 
4\-..? mg 35F./ mg #2.,\\% 4-57 c 

# 3  mg #3 mg 
- # 4  mg #4  m g  
55 mg #5 m9 

Avg. Tare Wt. i 5 J . 5  m g  Avg. Final Wt. 4G1.5 m9 
Net Gain m9 

Note: Samples must be weighed until two weights (within 0.5 mg) 
are obtained. 



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

SOURCE TEST FILTER LOG 

Filter No. 3a-737 PES NO. c \ 1 - 1 2 7 ~  P.N. 4 S j  5 
Client i r L - t \  i L - *  Date 
Run No. 6 ? - ?  Method Date/Time Desiccated 

TARE WEIGHTS FINAL WEIGHTS 

TARE WEIGHTS FINAL WEIGHTS 

TARE WEIGHTS FINAL WEIGHTS 

Date/Time Analvst Weiaht Date/Time Analvst Weisht 

$1 I C . L . C , ,  !qw Sr, h i .  'j mg $ l,\->,.- .L'Lc. L ~ 1 7 .  L mg 
82 , o . i . ' < , , / z 3 i  >(, 3LI.C mg $ 2  .\.\% *\..., h., %>-i.-- mg 
$3 mg $3 mg 
# 4  m9 # 4  mg 
$ 5  mg # 5  mg 

mg 
:<et Gain mg 

x-,-?. :_ mg Avg. Final Wt. < L a . ?  Avg. Tare Wt. 

Note: Samples must be weighed u n c i 1  two welights (within 0.5 ng) 
are obtained. 



SOURCE TEST FILTER LOG 

Filter No. 30c7Ji  PES NO.- P.N. 
Client Date 
Run No. Method Date/Time Desiccated 

I 
I 

I 
I 
I 

I 

TARE WEIGHTS FINAL WEIGHTS 

Date/Time Analvst Weiqht Date/Time Analvst Weiaht 

11 ,n= ... /q- SC. 35-, 3 m g  #1 m9 
# 2  ( <  i . I ,  / L C C  > c .  m g  # 2  mg 
# 3  m g  # 3  mg 
#4 m g  #4  m g  
#5 m g  #5 mg 

Avg. Tare Wt. 351 3 m g  Avg. Final wt. mg 
Net Gain m g  

TARE WEIGHTS FINAL WEIGHTS 

Date/Time Analvst Weiaht Date/Time Analvst Weiaht 

#1 IC r . . , l / J c o  9- 3 . 3  , mg #1 m g  
# 2  I C  5 51 [L,' 3 L-7 3 5 3  I mg #2 mg 

m g  #3  m g  
m g  #4  m g  

# 3  
# 4  
#5 mg #5 mg 

- 

Avg. Tare Wt. 3.3. I mg Avg. Final Wt. mg 
Net Gain 

Filter NO. 3 c u . l J j  PES No. 9 1 - 1 2 6 7  P.N. 4Y>> 
client L < . , , l ~ C L l +  Date 
Run No. 6k-3  Method Date/Time Desiccated I 

TARE WEIGHTS FINAL WEIGHTS J 

I 
1 Date/Time Analvst Weiaht Date/Time Analvst Weiaht 

#1 IO ? . W I Y % < ~ ,  sc. 7 q2.c m g  #I+\\ 4 4 < ,  -In +\ . \  mg , 7%::. \ mg , # 2  /..2.% I si .  392.0 m g  #2  '\\-=- ih4'. 'n 
# 3  m g  # 3  mg 
# 4  m g  # 4  mg ' 
#5 m g  # 5  m9 I 

i ~ v g .  Tare Wt. 3 5 L . c  mg Avg. Final Wt. . \  mg 
Net Gain mg 

Note: Samples must be weighed until two weights (within 0.5 ng) 
are obtained. 
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D a t e / T i m e  Wt. 3 m g  
D a t e / T i m e  Wt. 4 m g  

T A R E  WEIGHTS 

D a t e / T i m e  Wt. 3 m 9  
D a t e / T i m e  Wt. 4 m g  

F I N A L  W E I G H T S  



I I .=a5 
I I 

Date /T ime \ \ . . \  YOL W t .  2 \o‘3>ch 0 3 m g  
D a t e / T i m e  W t .  3 m g  
D a t e / T i m e  w t .  4 m g  

I I I 
I I  

I 
! 

i 
I I 

I 
I 
I 
I 
I 

i 
I 
I 
I 
I 
I 

I 

D a t e / T i m e  \\-\c~bL W t .  2 \ah<.%mg 
D a t e / T h e  W t .  3 m g  
D a t e / T h e  W t .  4 mg 

SOURCE TEST BEAKER M G  

D a t e / T i m e l \ - *  %C W t .  2\n?t,\n& m g  
D a t e / T h e  W t .  3 m g  
D a t e / T i m e  W t .  4 mg 

D a t e / T i m e  A -14 <at. W t .  2 \a‘l O\> mg 
D a t e / T i m e  W t .  3 mg 
D a t e / T i m e  W t .  4 m g  

A07 010s Avg.  T a r e  W . m g  

D a t e / T i m e l \ - \ \  M? W t .  2 \cj~n~*i m g  
D a t e / T i m e  W t .  3 m g  
D a t e / T i m e  W t .  4 m g  

mg 
N e t  G a i n  mg 
A v g .  Tare W t .  \+a u\>4 

D a t e / T i m e  \\-\+%do W t .  2 \ Q Q ~ , , < \  m g  
D a t e / T h e  W t .  3 m g  
D a t e / T h e  W t .  4 m g  
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I 
1 

W t .  2 X O \ \ \  P m g  Date/Time 4 &,, 

Date/Time W t .  3 mg 
Date/Time W t .  4 mg 

SOURCE TEST BEAKER LOG 

Beaker N o .  <?\ PES NO. \\-\\a69 Company d n o n  V L \ ~  
R u n  N o .  vi --I Contents  b % o  
P.N.  44\ visual Inspection 
D a t e  and Time Desiccated 

D a t e / T h e A \ + t  905 W t .  2\co\\<<% mg 
D a t e / T h e  W t .  3 m g  
D a f e / T h e  W t .  4 m g  

TARE WEIGHTS 

Date/Time I\+' t>\ W t .  2 \ i ,S\ \ \ .omg 
D a t e / T i m e  W t .  3 m g  
Date /Time W t .  4 mg 

F I N A L  WEIGHTS 

Date/Time\\-\+ V.n+ W t .  2 \oJrr.y.img 
D a t e / T h e  W t .  3 m g  
Date/Time W t .  4 m g  

\GO \\?LL 
A v g .  Tare W t .  mg Avg. Tare Wt.\oo\ ' 'nmg 

N e t  G a i n  m g  

P.N.  %<%>- visual Inspection 
D a t e  and Time Desiccated 

TARE WEIGHTS F I N A L  WEIGHTS 
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D a t e / T i m e  IW ~ 3 5  W t .  2 a?\ .I m g  
D a t e / T h e  W t .  3 m g  
D a t e / T i m e  W t .  4 m g  

SOURCE TEST BEAKER LOG 

Beaker N o .  544- PES N o .  \\ -\a?* Company oao -T< c It 
R u n  NO. Contents  R L c c Q L  \SOdL 
P.N. kL.3 4 visual Inspection 
D a t e  and Time D e s i c c a t e d -  

FINAL W E I G H T S  

D a t e / T h e  8-\Cs4 W t  . 2 & b L k m 9  
D a t e / T h e  W t .  3 m 9  
D a t e / T i m e  W t .  4 mg 

Date/Time 6 7  W t .  2 , n m - X \ a  g 
D a t e / T h e  W t .  3 mg 
Date/Time W t .  4 m g  

lbl 4h.Lmg Avg.  Tare W t .  10 Cqiae,, 
N e t  G a i n  m 9  

A v g .  T a r e  W t .  

D a t e / T h e  +WW W t .  2 \0\71 5 o Qmg 
D a t e / T h e '  W t .  3 mg 
D a t e / T h e  W t .  4 mg 
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SOURCE TEST BEAKER M G  
B e a k e r  No. 541 PES N o .  q\-'s?% C o m p a n y  WUOCTCL' '  

R u n  N o .  bX-'3 Contents  u-0 
P.N. k 5 y h  
D a t e  and Time D e s i c c a t e d  

V i s u a l  Inspection 

TARE WEIGHTS F I N A L  WEIGHTS 

D a t e / T i m e  i t ( - * \  W t .  
D a t e / T i m e  %% W t .  
D a t e / T i m e  W t .  
D a t e / T i m e  W t .  
D a t e / T i m e  W t .  

A v g .  T a r e  A v g .  Tare Wt.- 41 %&g 
N e t  G a i n  mg 

--- 
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APPENDIX J 

EQUIPMENT CALIBRATION SHEETS 

J-1 



O R I F I C E  # 27' PROJECT: k-? f i  :%f./c,\. 12 # vi-3 3 sol 

I I N I T I A L  CALIBRP.TION : FINAL CALIBRATION : 

I T m o F  7 2 '  
UHF, I TIME 
rmED (SECONDS ) 

i 

:I*: 
: :v, 

1.33, L/ j 
! 

'1 ! 

! 

j 

j 

= 60 

1 s t d  = 

b( init 
s t d (  in 0 
rfin) 

vol. meas. x -_----- 
t i m e  

VACUUM 2 7 "  

FLOWMETER L A ' d U c  

I 
/i 
I! 
8 1  
j l  
Ij 
jj 
j j  
j! 

! 

! 

TIME Q a  i Q s t d  
(SECONDS)iCC/MIN C C m I N  

! 

! ; 
1 

! 

! 

! ! 
i 

i i 

P bar 
Qa X 17.647 X ----- 

TOR 



i VOLUME ; TIME QR 
F W D  (SECONDS) j CC/MIN 

i ?  7, 

Qstd ii VOLUME 
CC/MIN jj MEASmzEC 

:; 

;; 
i! 

TIHE i Qa 
(SECONDS)iCC/MIN 

I 

! 

I 

I 

vol. meas. la = 60 X _ _ _ _ _ _ _  
time 

P bar 1 s t d  z Qa X 17.647 X ----- 
TOR 

Qstd 
CC/MIN i 
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P O S T T E S T  DRY GAS METER C A L I B R A T I O N  _____________________--_-_-------- 

MB t :  MB-10 BAROMETRIC P R E S S .  29.46 ( i n .  h g . )  

DATE : 1 1 - 2  5-9 1 PERFORMED BY: D. MACHUGA 

P U N T  : EQM P R E T E S T  Y 0.996 
B L U E F I E L D ,  VA. 

RUN 1 ----- 
VACUUM ( " H g )  2.00 

/ \ H  ('"20) 1 . 7 0  

I N I T I A L  RTM 308.339 

F I N A L  RTM 315.655 

I N I T I A L  DGM 421.609 

F I N A L  DGM 428.966 

RUN 2 ----- 
2.00 

1.70 

315.655 

322.968 

428.986 

436.239 

RUN 3 ----_ 
2.00 

1.70 

322.968 

330.249 

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 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
N E T  VOLUME RTM 7.316 

NET VOLUME DGM 7.377 

Y 0.980 

/ \H@ 1.815 

7.313 

7.253 

1.008 

1.789 

7.281 

7.380 

0.992 

1.794 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
P R I O R  Y = 0.996 
RECHECK Y = 0.993 
% D I F F E R E N C E  = -0.279 

AVERAGE / \ H @  = 1.799 

y = (VW X Pb x ( T d  + 460)) / ( V d  (i'b + ( d H d  / 1 3 . 6 ) ) x ( T w  + 460) 
/ \ H @  = 0.0317 x / \H / ( P b  ( T d  + 460)) x ( ( T w  + 460) x time) / V w ) ^ 2  
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Std. Wt. 

BALANCE CALIBRATION 

Tolerance Observed Weight 

100. 0009 
10. 0009 
1. 0009 
O.lO0g 
0 f 0109 
0.001g 

- + 0.001g 
- + 0.001g 

- + 0.0001g 
- + 0.0001g 

- + 0.0005g 
- + 0.0005g 

99 9984- 
10 - o o o c  
-9447 
eo 4 4 3 

. o o - i 9  

Date: 3 L$-9 I Balance 8:- S P l g L  

Std. Wt. 

100. 0009 
10. 0009 
1. 0009 
0 * 1009 
O.Ol0g .. 
0.OOlg 

Tolerance 

* 0.001g 
+ 0.001g 

- + 0.0001g 
- + 0.0001g 

- T 0.0005g 
- + 0.0005g 

Observed Weight 

1.oom - 0499 
, 0 1 0  
, 0 0  1 

Date: Balance #: 

100 - ooog 
10. 0009 
1.ooog 
0.1oog 
0. 0109 
0.001g 

- + 0.001g 
- + 0.001g 
- + 0.0005g 

- + 0.0001g 
- + 0.0001g 

- + 0.0005g 
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APPENDIX K 

CORRESPONDENCE WITH SAPCB 
(i.e., Test Protocol) 

K- 1 
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October 11, 1991 

Mr. Rob Feagins 
Department of Air Pollution Control 
Commonwealth of Virginia 
Region I 
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 proposes 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 Pollution 
Control Board-(SAPCB) for review. 

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 individual 
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. If this 
is not possible, EQ or Woodtech staff may be used for Method 9 bbservations. 
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__ 
€PA 25A 3 

NIOSH 2541 3 

€PA 5 3 

EPA 10 3 

EPA 7E 3 

EPA 25A 3 

NIOSH 2541 3 

EPA 25A 3 

NlOSH 2541 3 

Mr. Rob Feagins 

€PA 10 

Source 

3 

Boiler No. 1 

-q Boiler No. 2 

EPA 25A 

NlOSH 2541 

EPA 25A 

NlOSH 2541 

€PA 25A 

NIOSH 2541 

Scrubber‘ 
Inlet 

3 

3 

3 

3 

3 

3 

.,_- 
Scrubberc 
Outlet 

Dryer Stack 
No. Id 

Dryer Stack 
No. 2d 

2 October 11, 1991 

TABLE 1. TEST PROTOCOLS 

Pollutant 
- 

TSP 

co 

NO, 

voc 
Formaldehyde 

TSP 

co 

NO, 

voc 
Formaldehyde 

voc 

Formaldehyde 

voc 

Formaldehyde 

voc 

Formaldehyde 

voc 

Formaldehyde 

Method I No. of Runs 

€PA 5 3 

€PA 7E I 3 

... 

_I 
{n integrated CO sample will be collected during Method 5 tests runs and analyzed on- 

site. 
bEPA 25A/NIOSH 2541 will be conducted simultzneously. 
‘Inlet and outlet will be sampled simultaneously. 
‘Stacks will be conducted separately at identical operating conditions 
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Item 

Steam flow 

Steam temperature 

Steam pressure 

FD air temperature 

Feedwater temperature 

M/C Af' 

Fuel analysis 

Mr. Rob Feagin 

Method 

Integrator. charts 

Log, inst. 

Log, inst. 

Log, inst. , 

Log, inst. 

Log, inst. 

Ultimate 

3 

Item 

Steam flow 

Steam temperature 

Steam pressure 

FD air temperature 

Feedwater temperature 

M/C Af' 

Fuel analysis 

October 1 1 ,  1991 

Method 

Integrator. charts 

Log, inst. 

Log, inst. 

Log, inst. , 

Log, inst. 

Log, inst. 

Ultimate 

Item 

Feed rate 

Dryer temperature 

Method 

Veneer sheets/h 

Chart 

Item Method 

Process weight m3/h, log 

Glue usage 

Type Log, time 

Cycles Log, time 

Scrubber pH Log, inst. 

Scrubber AP Log, inst. 

Nozzle press Log, inst. 

Glue line usage rate 

. _ -  
- 

- 
L 



I 
Mr. Rob Feagins 4 October 1 1 ,  1991 

If you have any questions or need additional data, please give me a call at (919) 489- 

I 
I 
1 5299. 

.,.- 

Sincerely, 

ENVIRONMENTAL QUALITY MANAGEMENT, INC. I 
I -* 
I 
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I 
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Ronald L. Hawks 

RLH/tlp 

I cc: Chuck Elevins 

% 

.. 


