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Louisiana Pacific Board Plant - Dungannon, Virginia 
Trip Report - Date March 29, 1995 

Definition of the Problem: 

The Louisiana Pacific Board Plant in Dungannon, Virginia has installed a Wheelabrator 
Clean Air (WCA) System’s Regenerative Thermal Oxidizer @TO) Unit for the destruction of 
VOC and organic contaminants from Plant Stack Gases. A Monsanto DynaWave Scrubber is 
installed upstream of the RTO to scrub particulate from the gases prior to entering the RTO. 
This scrubber is not meeting performance, so that, the gases to the RTO are carrying along 
entrained particulate. Major buildup of solids was seen in the RTO duct manifolds and inside 
the stoneware bed during the March 29, 1995 outage for cleaning. The buildup has adversely 
effected the RTO operation and performance. 

DynaWave Scrubber Process Description 

Flue Gases from the wood chip rotary drier are treated for the removal of particulate matter 
in a Monsanto DynaWave Scrubber. An ID fan draws the gases from the rotary drier through 
a cyclone and scrubber into the Wheelabrator Clean Air System’s RTO Unit for the 
destruction of VOC and organic matter. The clean and treated flue gases are discharged to 
the atmosphere through a stack. 

Dried wood chips are drawn from the rotary drier along with the drier air and directed to a 
cyclone separator where the wood chips are separated from the hot air stream. The wood 
chips exit at the bottom of the cyclone separator and are conveyed to the dry wood chips 
storage bin. The hot air stream along with fine entrained particulate matter leaves from the 
top of the cyclone separator at about 240°F. 

The gases enter the particulate scrubber at the top and flow downwards. The scrubber inlet 
gas ductwork extends about 10 feet inside the RFP constructed scrubber vessel. The lower 
section of the vessel is the holding tank for the reycle water. One recirculation pump is 
provided, this pump sprays the recirculation water upwards, at two elevations, into the 
downflow gas stream to provide a countercurrent contact of water with the gas stream. The 
top spray is at an elevation above the actual scrubber in the 4 ft. diameter inlet duct, the 
lower spray is about 2 feet above the recirculation water level. The heat of the drier gar, 
stream evaporates some water from the spray nozzles and cools the gas to its saturation 
temperature. The gases exit the 4 feet diameter inlet duct to the 12 feet diameter absorber 
vessel and turn upwards, passing through two banks of Chevron Mist Eliminators and leave 
the scrubber. An ID Fan provided draws the gases from the scrubber and feeds it to the RTO 
unit. 

The solids collected in the recirculation water are removed; a 2 inch slip stream from the 
recircirculatjon pump provides feed to a Kornline Sanderson Rotary Vacuum Filter but there 
is no liquor blowdown provided to control the liquor chemistry. Make-up water is added to 
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Louisiana Pacific Board PIant - Dungannon, Virginia 
Trip Report - Date March 29, 1995 

the recirculation water sump. There is no mist eliminator washing provided. 

Observation 

The dryer unit was down, the scrubber was open for maintenance, the scrubber was 
inspected in detail to observe and investigate the problem. The following observations were 
made: 

1. 

2. 

3. 

4. 

5 .  

6 .  

7. 

8. 

The scrubber is designed for a two stage mist eliminator with no mist eliminator 
wash. The first stage mist eliminator had melted when gases passed through the 
scrubber without the sprays operatinge. The first stage mist eliminator was removed 
and the scrubber was operating with only the second stage installed. The second stage 
mist eliminator was severely plugged (see photo). The plant was installing the first 
stage and replacing the second stage chevrons in this downtime. 

Plant (service) water used for make-up was added to the recirculation sump; I was 
advised that the water flow to recirculation pump seals exceeded the makeup water 
requirements which effected the water balance and constantly raised the recycle tank 
level. Mechanical s e a l  requiring no water, not even for quench, was being installed. 

There is no blowdown provided to control the recirculation liquor chemistry. 

There is no primary dewatering (such as a hydroclone) device before the rotary 
vacuum filter, the dilute filter feed ( < 6 %  solids) is probably contributing to the 
inefficient operation of the rotary vacuum filter. 

The superficial velocity through the mist eliminator, calculated, is approximately 
11 f p s  

Particle size data indicates sub-micron size and fine particulate matter in the gas 
stream. The fine particles are difficult to wet, and dry fine material is difficult to de- 
entrain. 

The spray pattern was not observed since the recirculation pump was under repair. 
The nozzles did not appear to be plugged. No external buildup was noted. 

It was mentioned that buildup in the ID Fan has caused abnormal vibrations during 
operation. ID Fan is between scrubber and RTO 
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Louisiana Pacific Board Plant - Dungannon, Virginia 
Trip Report - Date March 29, 1995 

Recommendations and Conclusions: 

1. 
2. 
3. 

Saturated Gas Velocity through the Mist Eliminator should be lower. 
Mist eliminator washing utilizing make-up water should be provided. 
Establish a blowdown criteria based on the chemistry of the recycle liquid. The 
recycle liquid should be analyzed regularly for hydrocarbons, total dissolved solids 
(tds) and suspended solids (ss) 
Improve gas-liquid contact in the inlet pipe. 
Improve gas distribution to the mist eliminator 

4. 
5. 
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1501 E. Woodfield Road 
Suite 200 West 
Schaumburg, IL 60173 
Tel. 708.706-6900 
Fax. 708.706-6945 
TWX 910-693-1591 

whehbrator Clean Ajl. Systems hc 

April 12, 1995 

SUBJECT: Louisiana-Pacific, Dungannon 

Tony; 

Attached please find data for the Dungannon facility. After reviewing the information the 
following can be determined. (Reference Table 4, P. 6 of ETS report). 

VOC destruction efficiency is low. Likely cause is the known existence of about a 1- 
2% inefficiency in RTO's due to valve leakage. Basically, when inlet concentrations 
are low (Le., 20 ppmV), the inlet concentration plus the BTUE addition (about 1000 
ppm as propane) will yield an outlet of about 20.4 ppmV (about 98% DE). When we 
are testing for the EPA they unfortunately don't want to count the B M  addition. 
To meet a 95% DE on VOC using the same numbers as giving above, the process 
(Le., press or dryer) would have to contribute 408 ppmV with BTUE contributing 612 
PPmV. 

NOx is reduced 

CO is increased. Obviously on this unit, the interference by massive particulate 
loadings can not be ignored. From the attached photographs, not only is the lower bed 
plugged but the amount of material is significant. The fact that the CO increased is 
extremely troubling and it is the opinion of WCAS that this unit has suffered a 
significant setback. 

Particulate distributions on the inlet and outlet are attached. They should be very 
useful in determining how efficient the scrubber is at this site. (Reference attached 
photo reproductions.) 

Pictures show the net effect of the OSB operation on the RTO 

Akech Systems / Amcec / ARI Technologies / Huntington Energy Systems I Westates Carbon 
A I$HEEUBR\TOR TICHNOLOGIES COMPANY PRINTED ON RlClCLlD PAPER 



Page 2 
h4r. T. Cavadeas 
Louisiana Pacific 

Pictures show the excessive amount of organic material igniting under the bed during a 
bakeout. It should be noted by LP that this condition is dangerous due to the flame 
temperatures on the cold face support steel and everything should be done to prevent 
this condition from re-occurring. It will eventually cause the failure of the cold face 
support and WCAS may be unable to warrant this situation. 

Picture exhibit the plugging of the cold face support. 

Overall, the Dungannon RTO situation is disappointing. WCAS feels that this RTO has 
tittle chance of performing in this environment unless something drastically different is 
done concerning particulate removal. Please keep us informed as to your efforts in 
correcting this situation. Also enclosed is a copy of an internal report from WAPC 
concerning some of their observations regarding the scrubber 

If you have any questions please contact me. 

RAC:pm 
Enclosures 

.. 
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Monsanto DynaWave Scrubber installation At Louisiana Pacific Board Plant i n  Dunnagnon - 

I3tiildiiii l i n t  staee i i i i s t  eliminator sumoris. The chevrons are missing. 

Buildup on the second stage (tipper bank) clievroti M E  sections. 
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Monsanto DynaWave Scrubber Installation At Louisiana Pacific Board Plant in Dunnagnon - 

~ ~~ 

Buildup throughout second stage (upper bank) mist eliminator cross-section 
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Monsanto DynaWave Scrubber Installation At Louisiana Pacific Board Plant in Dunnagnon - 
Vireinia - Photos taken on March 29, 1995 
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- I Iii1tL.r I:I~~V;III~III \ i i r ; t y  No/,Ac iiisidc Gas Inlet Duct Above the Scrubber Vessel 

J 
Lower Elevation Spray Nozzle Inside Scrubber. Recirc. Liquid Level in Foreground 



Monsanto DynaWave Scrubber Installation At Louisiana Pacific Board Plant in Dunnagnon - 
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Waste Solids Cake from Rotary Filter Collected in Dumpster 



Monsanto DynaWave Scrubber Installation At Louisiana Pacific Board Plant in Dunnagnon - 
Virginia - Photos taken on March 29. 1995 
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Debris Removed from the RTO Manifolds and Ceramic Bed 
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1.0 INTRODUCTION 

1.1 Backsround: An air emissions diagnostic test program was 

conducted for Wheelabrator Clean Air Systems at Louisiana Pacific 

Corporation in Dungannon, Virginia. The test program was 

performed on March 09 through 10, 1995 by ETS, Incorporated (ETS) 

of Roanoke, Virginia. ETS personnel participating in the test 

program were Kevin Baird, Carl Powell, and Colgate Selden. 

Program coordination was provided by Rick Mueller of Wheelabrator 

Clean Air Systems. 

1.2 Objective: The purpose of the test program was to evaluate 

the performance of the Regenerative Thermal Oxidizer (RTO) and to 

conduct particle size testing at the inlet and outlet of the wet 

scrubber. 

1.3 Test: Table 1 presents a summary of the test 

program conducted at Louisiana Pacific. All sampling methods 

were conducted in general accordance with the U.S. Environmental 

Protection Agency (EPA) reference test methods published in the 

Code of Federal Reoulations, Title 40, Part 60 (40 CFR 6 0 ) ,  

Appendix A. 

log detailing the date and time of each test run. 

Appendix A of this report contains a complete test 
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Table 1. Summary of Test Prosram Conducted at Louisiana Pacific. 

EPA Method 202; 
Analysis by 
Bahco Classifier 

Analysis by 
X-Ray Sedigraphy 

EPA Method 202; 

EPA Methods 2, 4 

Location 

1 60 

1 60 

2 30 

Scrubber 
Inlet 

EPA Methods 3A, 
7E, 10, 25A 

EPA Methods 3A, 

EPA Methods 2, 4 

7E, 10, 25A 

EPA Methods 3A, 
7E, 10, 25A 

a 
1 17 0 

1 248 

4 30 

3 1 - 170 
1 - 180 
1 - 248 

Scrubber 
Outlet 

EPA Methods 3A, 
7E, 10, 25A 

Inlet 

Outlet 

1 180 

Press 
Inlet 

- 
Dungannon, Virgi 

Flow, 
-Moisture 

Particle 
Sizing 

Particle 
sizing 

Flow, 
Moisture 

co, voc 
0 2 ,  ' 3 3 2 '  NO,, 
co, voc 

Moisture 

02, co2, NO,' 

Flow, 

- 
ia - Wheelabrator Clean Air Systems 

I I . 3 0  II EPA Methods 2, 4 

I I 30 II EPA Methods 2, 4 

* From 40 CFR, Appendix A. 
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2 . 0  SUMMAR Y OF RESULTS 

Tables 2 and 3 contain particle sizing results and Particle 

distribution graphs for the scrubber inlet and outlet, 

respectively. 

in Appendix H. 

Laboratory data for these analyses are contained 

Table 4 presents a summary of the CO, NOx, and VOC emissions 

measured simultaneously at the RTO inlet and outlet. 

reduction efficiencies of the RTO are also included. Mass 

emissions rates calculated for the inlet are based on gas flow 

rates taken at the outlet. 

assuming that the outlet location has no additional flow caused 

by air inleakage or VOC combustion across the RTO. 

data and results are contained in Appendices C and D. 

The 

These data provide cursory estimates 

More detailed 

Table 5 presents a summary of the CO, NOx, and VOC 

measurements taken concurrently at the press inlet at the press 

inlet and the RTO outlet. More detailed data and results are 

presented in Appendices C and D. 

A summary of the CO, NOx, and VOC emissions from the 

scrubber outlet and a comparison between scrubber outlet averages 

and RTO outlet averages is presented in Table 6. 

flow data utilized to calculate mass emissions rates was not 

collected concurrently with the continuous emissions monitoring 

The RTO outlet 

3 
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TABLE 4 

RUN ID. 
DATE 
TIME STARTED 
TlME ENDED 

SAMPLING PARAMETERS 

Metered Volume - d d  
Corrected Volume - dscf 
Total Test Time - min 

GAS PARAMETERS 

Gas Temperature - * F 
Oxygen - % 
Carbon Dioxide - % 
Moisture - % 

GAS FLOWRATE 

Velocity - Wsec 
Actual Volume - acfm 
Standard Volume - dsdm 

SUMMARY OF CO, NOx. AND VOC EMISSIONS 
WHEELABRATOR CLEAN AIR SYSTEMS 

RTO INLET AND OUTLET 

NOx EMISSIONS (as N02) 

Concentration - ppmdv 
Mass Rate - Ibhr 

VOC EMISSIONS (as Prooane) 

Concentration - ppmwv 
Concentration - ppmdv 
Mass Rate - Ibhr 

CO EMISSIONS 

Concentration - ppmdv 
Mass Rate - Ibhr 

RTO EFFICIENCY -% 

NOx Reduction Efficiency 
VOC Reduction Efficiency 
CO Reduction Efficiency 

M14R1 M1-4-w AVERAGE AVERAGE 
03/09/95 03/09195 I N L P  O U M  

1 526 1735 
1556 17:45 

21.570 21.877 21.724 21.724 
21.697 22.326 22.01 1 22.01 1 

30 30 30 30 

153 165 159 159 
18.7 18.7 18.8 18.7 
1.16 1.16 1.78 1.16 
6.49 7.49 6.99 6.99 

45.94 4624 46.04 46.09 
138549 139444 138868 138996 
106115 ID3754 104838 104934 

J 
20.06 13.31 o c  
15.07 10.01 

26.80 21.60 ~~ 

zz* c 28.81 
20.74 16.73 p 

2 4 4 

k P  99.81 139.17 
45.64 63.70 >> 

J 
33.59 , 
19.33 

-39.56 

- 
* Emissions are based on gas flow rates taken at the outlet location. These data assume no additional 
flow caused by air inleakage or VOC combustion. 
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TABLE 6 

SUMMARY OF CO. NOx AND VOC EMISSIONS 
WEELABRATOR CLEAN AIR SYSTEMS 
SCRUBBER OUTLET AND RTO OUTLET 

RUN I.D. 
DATE 
TIME STARTED 
TIME ENDED 

5 (d*MbQ 
RTO OUTLET 

S O M l 4 R l  AVERAGE 
0311 0195 0311 W95 
I 1 :20 MORNING' 
11:50 

SAMPLING PARAMETERS 

Metered Volume - dcf 
Corrected Volume - dscf 
Total Test Time - min 

GAS PARAMETERS 

Gas Temperature - ' F 
Oxygen - YO 
Carbon Dioxide - % 
Moisture - % 

GAS FLOWRATE 

Velocity - Wsec 
Actual Volume - acfm 
Standard Volume - dscfm 

NOx EMISSIONS (as NO22 

Concentration - ppmdv 
Mass Rate - lbmr 

VOC EMISSIONS (as Prooane) 

Concentration - ppmwv 
Concentration - ppmdv 
Mass Rate - lbhr 

CO EMISSIONS" 

Concentration - ppmdv 
Mass Rate - IWhr 

22.000 22.818 
21 .I 86. 21.797 

30 30 

146 
17.7 
2.75 

22.75 

67.56 
50941 
32773 

30.25 
7.10 

30.90 
40.00 

9.00 

134 
19.0 
1.45 

16.41 

49.18 
148318 
104952 

16.71 
12.56 

596.68 
8529 

17.60 
21.06 
15.17 

90.65 
41 S O  

* No flow data was taken at the RTO outlet on the morning of 3/10/95. 
Emissions are based on gas flow rates taken in the afternoon of 3/10/95. 

-CO emissions reported are lower than actual em'mions due to the 
fact that the CO monitoring system has a limit of I000 ppm. 
CO values over I000 ppm are recorded as 1002 ppm by the datalogger. 
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data. 

C and D. 

More detailed data and results are contained in Appendices 

3.0 SAMPLING AND ANALYTICAL PROCEDURES 

All sampling and analytical procedures followed those 

recommended by the EPA in 40 CFR 60, Appendix A, or other methods 

generally accepted by the EPA and the Virginia Department of 

Environmental Quality (VDEQ). The following specific methods 

were used: 

EPA Method 1 for determination of sampling and traverse 
points; 

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

EPA Method 3 for sampling for flue gas composition and 
molecular weight; 

EPA Method 3A for flue gas composition and molecular 
weight; 

EPA Method 4 for flue gas moisture content; 

Modified EPA Method 4lMethod 202 for particle size 
determination; 

EPA Method 7E for determination of NO, emissions; 

EPA Method 10 for determination of CO emissions; 

EPA Method 25A for determination of total hydrocarbon 
emissions. 

Appendices F and G contain all of the field sampling data. 

Laboratory data for the particle size analyses are contained in 

Appendix H. 
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3.1 Samplina Procedures 

3.1.1 SamDlina Point Determination - EPA Method 1: 
3.1.1.1 Wet Scrubber SamDlina and Traverse Points: A total of 

24 sampling and traverse points (12 f o r  each of two ports) were 

utilized at the wet scrubber inlet and outlet for all pollutant 

and gas flow rate measurements. The scrubber inlet and outlet 

ducts each had a diameter of 48 inches. 

location of the sampling and traverse points for the wet scrubber 

inlet and outlet. 

Figure 1 shows the 

3.1.1.2 RTO Outlet SamDlins and Traverse Points: A total of 24 

sampling and traverse points (12 for each of two ports) were 

utilized at the RTO outlet for all pollutant and gas flow rate 

measurements. The RTO outlet had a diameter of 96 inches. 

Figure 2 shows the location of the sampling and traverse points 

for the RTO outlet. 

3.1.1.3 Press Inlet Samulins and Traverse Points: A total of 

six sampling and traverse points at one port were utilized at the 

press inlet for all pollutant and gas flow rate measurements. 

The press inlet duct had a diameter of 53.5 inches. Figure 3 

shows the location of the sampling and traverse points for the 

press inlet. 

3.1.2 Volumetric Measurements - EPA Method 2: EPA Method 2 was 

used to determine the velocity and volumetric flow rates of the 

i 10 
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stack gases. Stainless steel Type-S pitot tubes were used to 

measure the gas velocity heads. 

against a NBS traceable pitot tube in accordance with Method 2. 

Calibrated Type-K thermocouples were used to determine gas 

temperatures. Velocity and temperature measurements were made at 

each point in the traverse as shown in Figure 1 through 3. 

The pitot tubes were calibrated 

3.1.3 Molecular Weiaht Determination - EPA Method 3: Gas 

compositional measurements (0, and CO,) for determining the 

average molecular weight of the stack gases were done in 

accordance with EPA Reference Method 3. Multi-point, integrated 

sampling was used to obtain a constant rate sample of flue gas 

concurrent with the pollutant testing. Sampling was of the same 

duration (except purges following port changes) as the pollutant 

! 

runs. 

A stainless steel probe was affixed to the pollutant 

sampling probe for this purpose. A peristaltic pump, delivering 

500 to 750 mljmin of flue gas, was used to fill a Tedlar bag. 

Moisture was removed from the sample gas by means of an air- 

cooled condenser located prior to the pump. Figure 4 shows a 

schematic of the Method 3 sampling train. 

3.1.4 Flue Gas Moisture Content - EPA Method 4: The flue gas 

moisture was measured in conjunction with each of the particulate 

tests according to the sampling and analytical procedures 

14 
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stack 9teel Type-S pitot tubes were used to 

measureheads. 

against,itot tube in accordance with Method 2 .  

Calibra:ouples were used to determine gas 

temperaand temperature measurements were made at 

each Pose as shown in Figure 1 through 3 -  

The pitot tubes were calibrated 

3 - 1 - 3  bDetermination - EPA Method 3: Gas 

cOmposihts (or and Co2) for determining the 
average: of the stack gases were done in 

accordamrence Method 3. Multi-point, integrated 

Samplingtain a constant rate sample of flue gas 

concurralutant testing. Sampling was of the same 

duration. following port changes) as the pollutant 

runs. 

A stprobe was affixed to the pollutant 

Sampling S purpose. A peristaltic pump, delivering 

500 to 75lue gas, was used to fill a Tedlar bag. 

Moisture .ram the sample gas .by means of an air- 

- .. cooled c&d prior to the pump. Figure 4 shows .a 
. . . .  i: . . . . . .. . . .: . . . 

:r .. i -. Schematicid- 3' sampling train. . . .  
:. 

! !. 
i . .  i . 3-1-4 FlGre Content - EPA Method 4: The flue gas 

i ~ .  'i 

\ 
.moisture \' in conjunction with each of the par'+CUlate 

tests acce sampling and analytical procedures 
1 i. 
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Figure 4 - EPA Method 3 Sampling Train 
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outlined in EPA Method 4. The flue gas moisture for each test 

was determined by gravimetric analyses of the water collected in 

the impinger condensers of the particulate sampling train. All 

impingers were contained in an ice bath throughout the testing in 

order to assure complete condensation of the moisture in the flue 

gas stream. Any moisture which was not condensed in the 

impingers was captured in the silica gel contained in the final 

impinger . 

3.1.5 Particle Size Determination - Modified Method 4lMethod 
202: Samples for particle size analysis were collected in an 

impinger train using Modified Method 4 .  Analysis on these 

samples is described in Section 3.2.2. 

3.1.6 Continuous Monitorins for NO,. CO. THC. 0, and COS 

Instrumental Methods: 

was performed in accordance with the following procedures: 

Instrumental monitoring of the stack gases 

- GAS REFERENCE METHOD INSTRUMENT TYPE 
Method 7E TECO Model lOAR Chemilu- 

minesence NO, Analyzer 
NO, 

co Method 10 TECO Model 48 NDIR CO Analyzer 

THC Method 25A J.U.M. Engineering Model VE7 
FID Total Hydrocarbon Analyzer 

02  Method 3A 

co2 Method 3A 

Teledyne Model 320A Chemical 
Cell Portable O2 Analyzer 

HORIBA Model PIR-2000 NDIR 
C02 Analyzer 

16 



All of the analyzers except the hydrocarbon analyzer 

measured gas concentrations on a dry volume basis. 

hydrocarbon analyzer measured the concentrations on a wet volume 

basis as propane. 

The 

3.1.6.1 Samnlinu Svstem Descriutioq: An integrated, remote 

instrumental system housing the pollutant gas analyzers as well 

as the diluent gas (02 and COz) monitors was used. 

outlines the general schematic of the system. 

incorporated two extractive systems .- one for the d r y  analyzers 

and one for the wet hydrocarbon analyzer. 

instruments were housed in a trailer located at ground level. 

Figure 5 

The design 

All of the 

The dry sampling system consisted of a heated stainless 

steel probe located at the stack port location. 

fiber filter was attached to the probe for rough particulate 

removal. 

to deliver the sample to an ice-cooled condenser designed to 

A heated glass 

A short section of heated Teflon sample line was used 

remave the flue gas moisture. An unheated Teflon sample line was 

used to transport the dry gas sample from the stack part location 

down to the instrumental system. The sample gas exiting the 

Teflon sample line was pumped to the NO,, CO, COz, and Ot 

monitors. 

The sampling system far the hydrocarbon analyzer 

incorporated a heated stainless steel probe, a heated glass fib 

17 
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Figure 5 - Continuous Emissions Monitoring System for 
EPA Methods 3A, 6C, 7E, 10 and 25A 
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filter, and a heated Teflon sample line. The sample line was 

heated along its entire length from the stack sampling location 

to the analyzer. 

3.1.6.2 Data Acauisition Svstem: The response outputs of the 

monitors were recorded digitally by a Campbell Scientific Model 

CRlOWP multi-channel data acquisition system. The system sampled 

at a rate of 60 Hz and stored one-minute average values. 

3.1.6.3 Dry System Catibration: At the beginning of each test 

run, each monitor on the d r y  sampling system was zeroed using 

Zero Nitrogen and spanned using a certified calibration gas with 

a concentration of 8 0  to 100 percent of the instrument span. 

Following calibration a mid range gas, 4 0  to 60 percent of the 

instrument span, was introduced to each monitor. The mid range 

response error never exceeded two percent of the instrument span 

as required by EPA Reference Method 6C. 

After calibrating the monitors, calibration gas was 

introduced remotely through the probe in order to verify the 

absence of sampling system bias. The bias error never exceeded 

five percent of the instrument span as required by EPA Reference 

Method 6C.  

After each test run, Zero Nitrogen and either a mid or high 

range calibration gas were introduced remotely through the 

19 



sampling system to each monitor to check for calibration drift 

error. In accordance with Method 6C, the calibration drift did 

not exceed three percent of the instrument span for all valid 

test runs. 

3.1.6.4 Wet Svstem Calibration: All calibration gas standards 

used were EPA Protocol 1 certified. 

test period, the VOC measurement system was zeroed, using Zero 

Nitrogen, and spanned, using a calibration gas with a 

concentration of 80 to 90 percent of the instrument span. 

Following calibration a mid range gas (45 to 55 pircent of the 

instrument span) and then a low range calibration gas (25 to 35 

percent of the instrument span) were introduced to the 

measurement system to check response linearity. The mid and low 

range response error did not exceed five percent of the 

calibration gas value as required by EPA Reference Method 25A. 

At the beginning of each 

~ ~ 

After each test run, calibration gas was introduced to the 

VOC measurement system in order to indicate the zero and 

calibration drift. 

calibration drift errors not exceed three percent of the 

instrument span. 

EPA Method 25A requires that the zero and 

3.2 Analvtical Procedures 

3.2.1 Moisture Content Analvsis- EPA Method 4: Moisture 

contents were determined gravimetrically in accordance with 

20 



Method 4 by measuring either the volume or mass gains of each 
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impinger in the pollutant sampling trains. 

measurements are included in the respective analytical appendices 

for each pollutant. 

Data for these 

3.2.2 Particle Size Analvses - Modified Method 4lMethod 202: 
The particle sizing samples were dried and an organic extraction 

was performed in accordance with EPA Method 202. 

Microparticle Classifier was utilized on the inlet sample to 

determine the particle size distribution below 150 microns. 

to limited sample mass, the outlet sample was analyzed u s h g  X- 

Ray Sedigraphy. Appendix H contains the laboratory data for the 

analyses. 

A Bahco 

Due 

The Bacho Microparticle Classifier classifies particles 

aerodynamically by density and throttle size. 

calibrated using a set of standard samples (Type DB-5) obtained 

from the American Society of Mechanical Engineers. 

terminal velocities for each throttle size was determined: 

The classifier was 

The following 

-THROTTLE # TERMINAL VELOCITY f inlminl 
18 0.62 
17 2.41 
16 16.20 ' 

14 22.10 
12 51.00 
8 168.00 
4 262.00 
0 315.00 

21 



The classifier was inspected prior to testing for worn 

parts, loose bolts, or physical damage that would interfere with 

the operation of the instrument. Before testing, the classifier 

was cleaned thoroughly to remove any particulate which would 

contaminate the test sample. A blank run was then conducted to 

ensure that the unit was free of contamination particles. 

Prior to particle size determination, the sample was 

screened to remove particles greater than 150 microns. The 

sample was weighed to the nearest 0.0001 grams using an 

analytical balance. 

4.0 DATA ANALYSIS 

All equations and calculations used to determine the 

pollutant emissions in.this.test program are documented in 

Appendix E. 

5.0 FIELD EOUIPMENT CALIBRATIONS 

All field equipment was calibrated in accordance with the 

requirements of the applicable EPA Methods and those recommended 

within the "Quality Assurance Handbook for Air Pollution 

Measurement Systems: Volume 111" (FPA-600/4-77-027b, August, 

1977). Equipment calibration documentation is found in 

Appendix I. 
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6 . 0  ANALYZER PERFORMANCE CHECKS 

Analyzer quality control documentation is contained i n  

! Appendix I. Analyzer interference response checks and NO, 

converter checks are included. 

were performed in accordance w i t h  EPA Methods 3A, 7E, and 10- 

These quality assurance checks 
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DATA AND RESULTS FOR PARTICLE SIZE TESTING 

- SCRUBBER OUTLET - 
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RUN NUMBER 

Date 
Start Time 
End Time 
Stack Diam. 
Meter Box Gamma 
Meter Box dH@ 
Barometric 
CP 
Test Duration 

METHOD 1-4 RESULTS 
Metered Volume 
Volume @ Std.Cond. 
%Water 
Velocity 
Actual Flow 
Std. Flow 
Dry Std. Flow 

SO-M4/202Ri 

03/09/95 
1757 
1900 

0.9993 
1.7269 . 

48 inches 

28.50 in.Hg 
0.84 

60 minutes 

42.077 dcf 
40.075 dsd 
20.97 % 
71.35 Wsec 
53798 acfm 
44622 scfm 
35264 dscfm 

METHOD 4 DATA 
INIT. 
m 

IMP.l 644.8 
fMP.2 743.1 
IMP.3 593.2 
IMP.4 
IMPS 
IMP.6 
IMP.7 

TOTAL 1981.1 
S.G. 775.9 

METHOD 3 DATA 
%02 17.6 

%C02 2.90 
%CO 0.0 
%N2 79.5 

02+c02 20.5 

FINAL NET 
m m  
846.8 202.0 ~ 

748.7 5.6 
598.0 4.8 

0.0 
0.0 
0.0 
0.0 

2193.5 212.4 
789.4 13.5 

Md 29.17 
Ms 26.83 
Ps 20.32 
Fa 1.138 

%EA 519 

STACK METER METER TEMPERATURE 
TEMP STATIC DP DH VOLUME INLET OUTLET 

POINT (DegF) ' (in.WC) (in. WC) (in.wc) (dcf) (De!$=) (D€?QF) 
1 137 0.65 0.78 137.513 64 64 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

j 17 
I 18 

19 
20 1 

AVG. 

141 
141 
141 
143 
143 
143 
143 
143 
144 
135 
140 
144 
144 
144 
143 
145 
145 
145 
145 

142 

-2.50 

-2.50 

-2.50 

1 S O  
1.60 
1 B O  
1.70 
1.90 
1 .a5 
1.70 
1.45 
0.78 
0.68 
0.74 
0.88 
0.94 
1.10 
1.20 
1.35 
1.45 
1.48 
1 .oo 

1.28 

1.80 
1.92 
1.92 
2.04 
2.28 
2.20 
2.04 
1.74 
0.94 
0.82 
0.88 
1.06 
1.13 
1.32 
1.49 
1.62 
1.74 
1.74 
1.20 

1.53 

179.590 66 
67 
70 
70 
72 
73 
75 
75 
74 
69 
71 
72 
73 
74 
74 
76 
76 
76 
77 

179.590 
42.077 

65 
65 
65 
66 
66 
66 
67 
67 
67 
66 
67 
67 
68 
68 
68 
69 
69 
69 
70 

70 

.J 

J 



I" 

t 
- 0  

I 



! 

! 

APPENDIX C 

DATA AND RESULTS APPENDICES FOR EPA METHODS 2 AND 4 TESTING 

1 

1 



APPENDIX c. 1 

DATA AND RESULTS FOR E P A  METHODS 2 AND 4 T E S T I N G  

- RTO OUTLET (03/09/95) - 
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RUN NUMBER 

Date 
Start Time 
End Time 
Stack Oiam. 
Meter Box Gamma 
Meter Box dH@ 
Barometric 
CP 
Test Duration 

METHOD I4 RESULTS 
Metered Volume 
Volume @ Std.Cond. 
%Water 
Velocity 
Actual Flow 
Std. Flow 
Dry Std. Flow 

STACK 
TEMP STATIC 

MI-4-RI 

03/09/95 
1526 
1556 

1.0051 
1.8500 

0.84 

96 inches 

28.50 in.Hg 

30 minutes 

21.570 dcf 

6.49 % 
21.697 dscf 

45.94 Wsec 
138549 acfm 
113482 scfm 
106115 dscfm 

OP DH 

METHOD 4 DATA 
INIT. 
m 

IMP.l 590.7 
imp.2 596.6 
1mp.3 494.2 
1mp.4 
IMPS 
1mp.6 
imp.7 

TOTAL 1681.5 
S.G. 729.5 

METHOD 3 DATA 
%02 18.7 

%C02 1.16 
%CO 0.0 
%N2 80.2 

02+c02 19.8 

FINAL NET 
m m  
622.4 31.7 
595.5 -1.1 
494.2 0.0 

0.0 
0.0 
0.0 
0.0 

1712.1 30.6 
730.9 I .4 

Md 20.93 
Ms 28.22 
Ps 28.47 
Fo 1.908 

%€A 757 

METER METER TEMPERATURE 
VOLUME INLET ounm 

POINT (DegF) (in.WC) (in.WC) (in.WC) (da) Peg0 Peg0 
1 150 -0.42 0.54 1 3 5  424.830 40 40 
2 150 
3 150 
4 145 
5 130 
6 125 
7 120 
8 130 
9 148 

10 173 
11 198 
12 200 
13 148 
14 150 
15 142 
16 139 
17 127 
18 120 
19 135 
20 156 
21 166 
22 188 
23 194 
24 198 

AVG. 153 

0.57 1 .85 446.400 45 54 
0.58 
0.57 
0.54 
0.54 
0.53 
0.53 
0.53 
0.58 
0.56 
0.54 

-0.36 0.54 
0.50 
0.53 
0.54 
0.54 
0.56 
0.53 
0.54 
0.53 
0.53 
0.53 
0.40 

446.400 
-0.39 0.54 1 .85 21.570 45 



RUN NUMBER 

Date 
Start Time 
End l i m e  
Stack Diarn. 
Meter Box Gamma 
Meter Box dH@ 
Barnmetric 
CP 
Test Duration 

METHOD 1-4 RESULTS 
Metered Volume 
Volume @ Std.Cond. 
%Water 
Velocity 
Actual Flow 
Std. flow 
Dry Std. Flow 

STACK 
TEMP STATIC 

POINT (DegF) 0n.wc) 
1 155 -0.45 
2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 
15 
16 
17 

19 
20 
21 
22 
23 
24 

a 

i a  

155 
156 
150 
I50  
I30 
145 
150 
180 
190 
21 5 
21 5 
160 
165 
145 
145 
130 
133 
139 -0.40 
166 
166 
199 
205 
207 

AVG. 165 -0.43 

M I 4 R 2  

03/09/95 
17:15 
17:45 

1.0051 
96 inches 

i:a500 

0.84 
28.50 in.Hg 

30 minutes 

21.877 dcf 
22.326 dsd 

7.49 % 
46.24 Wsec 

139444 acfm 
112155 scfm 
103754 dsdm 

DP DH 
(in.wc) (in.Wc) 

0.55 I .a5 
0.53 1.85 
0.54 
0.55 
0.52 
0.53 
0.53 
0.59 
0.56 
0.55 
0.54 
0.54 
0.56 
0.52 
0.53 
0.55 
0.53 
0.53 
0.53 
0.54 
0.52 
0.51 
0.50 
0.41 

0.53 1.85 

METHOD 4 DATA 
INIT. 
m 

IMP.l 622.4 
imp.2 595.5 
1mp.3 494.2 
1mp.4 
IMPS 
1mp.6 
1mp.7 

TOTAL 1712.1 
S.G. 730.9 

FINAL NET 
m m  
656.7 34.3 
595.6 0.1 
494.2 0.0 

0.0 
0.0 
0.0 
0.0 

1746.5 34.4 
734.9 4.0 

METHOD 3 DATA 
%02 18.7 Md 28.93 

%CO 0.0 Ps 20.47 

02+c02 19.8 %€A 757 

METER METER TEMPERATURE 

%C02 1.16 MS 28.11 

%N2 80.2 FO 1.908 

VOLUME INLET OUTLET 
(dm (DegF) (Depn 

446.515 34 34 

468.392 
21 .an 3a 



APPENDIX c.2 

DATA AND RESULTS FOR EPA METHODS 2 AND 4 TESTING 

- RTO OUTLET (EVENING - 03/10/95) - 
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RUN NUMBER 

Date 
Start Time 
End Time 
Stack Diam. 
Meter Box Gamma 
Meter Box dH@ 
Barometric 
CP 
Test Duration 

METHOD 1-4 RESULTS 
Metered Volume 
Volume @ Std.Cond. 
%Water 
Velocity 
Actual Flow 
Std. Flow 
Dry Std. Flow 

RTOS-MlQRI 

03/10/95 
16:45 
17115 

0.9993 
1.7269 

0.84 

96 inches 

28.50 in.Hg 

30 minutes 

22.821 d d  
21.681 dscf 
24.01 % 
49.17 fvsec 

148302 acfm 
123786 scfm 
93996 dscfm 

METHOD 4 DATA 
INIT. 
m 

1mp.1 614.3 
1mp.2 730.5 
1mp.3 593.7 
imp.4 
IMPS 
1mp.6 
imp.7 

TOTAL 1930.5 
S.G. 185.6 

METHOD 3 DATA 
%02 19.0 

%C02 1.45 
%CO 0.0 
%N2 19.6 

02+c02 20.4 

FINAL NET 
mcmn 
729.9 115.6 
750.1 19.6 
593.8 0.1 

0.0 
0.0 
0.0 
0.0 

2073.0 135.3 
196.3 10.7 

Md 20.99 
Ms 20.35 
Ps 20.41 
Fo 1.319 

%€A 943 

STACK METER METER TEMPERATURE 
TEMP STATIC DP DH VOLUME INLET OUTLET 

POINT (DegF) (ifl.WC) (in.WC) (in.WC) (dcD (OegF) @esn 
1 138 -0.36 - 0.59 1.72 235.624 67 69 
2 
3 
4 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

AVG. 

~~ 

139 
142 
147 
148 
150 
150 
150 
142 
138 
133 
130 
129 
135 
135 
145 
145 
150 
150 
150 
145 
145 
140 
132 

142 

-0.35 0.59 1.72 258.445 11 71 
0.59 
0.51 
0.58 
0.61 
0.59 
0.62 
0.61 
0.61 
0.60 
0.45 
0.60 
0.60 
0.60 
0.58 
0.58 
0.59 
0.62 
0.61 
0.60 
0.60 
0.57 
0.48 

258.445 
-0.36 0.59 1.72 22.821 71 



RUN NUMBER 

Date 
Start Time 
End Time 
StacK Diam. 
Meter Box Gamma 
Meter Box dH@ 
Barometric 
CP 
Test Duration 

METHOD 1-4 RESULTS 
Metered Volume 
Volume @ Std.Cond. 
O h  Water 
Velocity 
Actual Flow 
Std. flow 
Dry Std. Flow 

RTOS-Ml-4432 

03/10/95 METHOD 4 DATA 
1815 INIT. FINAL NET 
18:45 rn mcmn 

96 inches IMP.1 729.9 ni2 41.3 
~ 

0.9993 1mp2 750.1 7502 0.1 
I .7269 1mp.3 593.8 593.8 0.0 
28.50 in.Hg 1mp.4 0.0 
0.84 IMPS 0.0 

30 minutes 

22.814 dcf 
21.907 dscf 

8.76 % 
49.18 Wsec 

148334 acfm 
127042 scfm 
1 I 5909 dscfm 

1mp.6 
1mp.7 

TOTAL 2073.8 
S.G. 796.3 

METHOD 3 DATA 
%02 19.0 

%C02 1.45 
%CO 0.0 
%N2 79.6 

02+c02 20.4 

0.0 
0.0 

2115.2 41.4 
799.6 3.3 

Md 28.99 
Ms 28.03 
Ps 28.47 
Fo 1.319 

%EA 943 

STACK METER METER TEMPERATURE 
TEMP STATIC DP DH VOLUME INLET OUTLET 

POINT (DegF) (in.WC) (in.WC) (in.WC) (dcf) (De&=) PegF) 
1 126 -0.37 0.58 1.72 261.318 64 66 
2 126 -0.38 0.63 1.72 284.132 63 69 
3 126 0.64 
4 1 26 0.61 
5 130 0.69 
6 130 0.71 
7 130 0.68 
8 130 0.70 
9 127 0.68 
10 124 0.62 J 

11 120 0.60 
12 118 0.55 
13 127 0.57 
14 1 29 0.57 
15 129 0.62 
16 129 0.61 
17 130 0.67 
18 130 0.69 
19 130 0.69 
20 130 0.69 
21 126 0.70 
22 126 0.67 
23 120 0.64 
24 121 0.53 

284.132 
AVG. 127 -0.38 0.64 1.72 22.814 66 



APPENDIX c.3 

DATA AND RESULTS FOR EPA METHODS 2 AND 4 TESTING 

- SCRUBBER INLET - 
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RUN NUMBER S I M 1 4 R l  

Date 
Start Time 
End Time 
Stack Diarn. 
Meter Box Gamma 
Meter Box dH@ 
Barometric 
CP 
Test Duration 

METHOD 1-4 RESULTS 
Metered Volume 
Volume @ Std.Cond. 
%Water 
Velocity 
Actual Flow 
Std. Flow 
Dry Std. Flow 

03/09/95 
1635 
16:45 

0.9885 
1.8053 

0.84 

48 inches 

28.50 in.Hg 

30 minutes 

22.465 dcf 
21.315 dscf 
21.61 % 
18.14 Wsec 
58917 acfm 
44492 scfm 
34851 dscfm 

METHOD 4 DATA 
INIT. 
m 

imp.1 640.2 
1mp2 121.3 
1mp.3 584.9 
1mp.4 
IMPS 
1mp.6 
IMP.? 

TOTAL 1946.4 
S.G. 169.7 

METHOD 3 DATA 
%02 17.9 

%C02 2.80 
%CO 0.0 
%N2 79.3 

02+c02 20.1 

FINAL 
m 
120.1 
749.5 
592.6 

2062.2 
779.5 

Md 
Ms 
Ps 
Fo 

%EA 

NET rn 
79.9 
28.2 
7.7 
0.0 
0.0 
0.0 
0.0 

9.8 
1 i 5.8 

29.16 
26.74 
27.67 
1.071 

590 

STACK METER METER TEMPERATURE 
TEMP STATIC DP OH VOLUME INLET OUTLET 

POINT (DeqF) (in.WC) (in.WC) (in.WC) (dcf) @@an 
1 180 1.35 1.81 427.356 64 64 
2 
3 
4 
5 
6 
1 
8 
9 

10 
11 
12- 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

AVG. 

185 
186 
186 
1 81 
1 81 -1 1 .oo 
188 
I90 
190 
188 
185 
186 
181 -1 1 S O  
187 
190 
191 
193 
193 
193 
185 
181 
180 
183 
185 

187 -1 1.25 

- 1.40 1.81 449.821 66 65 
1.45 
1 S O  
1.50 
1.40 
1.40 
1.30 
1.20 
1.10 
1.20 
1.20 
1.30 
1.40 
1.30 
1.20 
1.25 
1.25 
1.50 
1.60 
1.60 
1.50 
1.30 
1.40 

449.821 
1.36 1 .81 22.465 65 



APPENDIX C . 4  

DATA AND RESULTS FOR EPA METHODS 2 AND 4 TESTING 

- SCRUBBER OUTLZT - 
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.A 
dl 

RUN NUMBEE 

Date 
Start Time 
End Time 
Stadc Diam. 
Meter Box Gamma 
Meter Box dH@ 
Barometric 
CP 
Test Duration 

METHOD 14 RESULTS 
Metered Volume 
Volume @ Std.Cond. 
%Water 
Velocity 
Actual Flow 
Std. Flow 
Dry Std. Flow 

STACK 
E M P  STATIC 

SO-Ml-4-Rl 

0311 0195 
11:20 
1 I :50 

48 inches 
0.9993 
1.7269 

0.84 
28.80 in.Hg 

30 minutes 

22.000 dcf 
21.186 dscf 
22.75 % 
67.56 Rlsec 
50941 acfm 
42423 sdm 
32773 dscfm 

DP DH 

METHOD 4 DATA 
INIT. 
m 

IMP.1 623.5 
IMP2 745.9 
IMP.3 592.5 
IMP.4 
IMPS 
IMP.6 
IMP.7 

TOTAL 1961.9 
S.G. 775.0 

FINAL NET 
m m  
733.5 110.0 
751.0 5.1 
593.5 1.0 

0.0 
0.0 
0.0 
0.0 

2078.0 116.1 
791.4 16.4 

METHOD 3 DATA 
%02 17.7 Md 29.15 

%C02 2.75 Ms 26.61 
%CO 0.0 Ps 28.60 

79.6 Fo 1.174 %N2 
02+c02 20.4 %EA 529 

METER METER TEMPERATURE 
VOLUME INLET OUTLET 

POINT @Wfl (in.WC) (in.WC) (in.WC) (dcf) ( D W f l '  @esn 
I 146 0.76 1.73 213.540 66 66 

0.91 1.73 235.540 77 .69 2 146 
3 146 
4 146 
5 146 
6 146 
7 146 
8 146 
9 146 

10 146 
11 146 
12 146 
13 146 
14 146 
15 146 
16 146 
17 146 
18 146 
19 146 
20 146 

AVG. 146 

0.97 
1.20 
1.25 

-2.80 0.91 
0.58 
0.46 
0.35 
0.31 
1.50 
1 .a0 

-2.70 1.70 
1.70 
2.00 
2.30 
1.90 
1 .so 
1 .oo 
0.66 

-2.75 1.19 1.73 
235.540 

22.000 70 



RUN NUMBER S O - M l 4 R z  

Date 
Start Time 
End Time 
Stack Diam. 
Meter Box Gamma 
Meter Box dH@ 
Barnmetric 
CP 
Test Duration 

03/09/95 
19:07 
19:37 

0.9993 
1.7269 

0.84 

48 inches 

28.50 in.flg 

30 minutes 

METHOD 1-4 RESULTS 
Metered Volume' 22.000 d d  
Volume @ Std.Cond. 20.937 dscf 
%Water  22.75 % 
Velocity 66.51 Wsec 
Actual Flow 50151 a d m  
Std. Flow 41232 scfin 
Dry Std. Flow 31852 dsdm 

STACK 
TEMP STATIC DP DH 

METHOD 4 DATA 
INIT. 
rn 

IMP.l 
IMP.2 
IMP.3 
IMP.4 
IMPS 
IMP.6 
IMP.7 

TOTAL 0.0 
S.G. 

METHOD 3 DATA 
%02 17.3 

%CO2 3.10 
%CO 0.0 
%N2 79.6 

02+c02 20.4 

FINAL rn 

0.0 

Md 
M s  
Ps 
Fo 

%EA 

METER METER TEMPERATURE 
VOLUME INLET OUTLET 

POINT (DegF) (in.wq (in.Wc) (in.wq (dcf) (DegF) (DeqF) 
1 145 0.63 1.73 67 67 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

AVG. 

147 0.69 1.73 78 69 
148 0.74 
148 0.76 
148 -2.60 0.95 
146 1.20 
148 1.35 
148 1.40 
148 1.10 
148 0.95 
146 0.70 
148 1.40 
148 1.45 
148 -2.50 1.40 
146 1 S O  
148 1.45 
148 1.30 
148 1.15 
148 0.93 
148 0.69 

0.000 
148 -2.55 1.09 1.73 0.000 70 

NET 
rn 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

29.19 
26.84 
28.31 
1.161 

466 

* Moisture content and meter volume used are from SO-Ml4Rl. 
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APPENDIX c. 5 
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I 

DATA AND RESULTS FOR EF’A METHODS 2 AND 4 TESTING 

- PRESS INLET - 



RUN NUMBER PI-Ml-4-Rl 

I 
I 

! 
i 

I 
I 

1 I 
I 
1 
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I 
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Date 
Start Time 
End Time 
Stack Diam. 
Meter Box Gamma 
Meter Box dH@ 
Barometric 
CP 
Test Duration 

METHOD I4 RESULTS 
Metered Volume 
Volume @ Std-Cond. 
%Water 
Velocity 
Actual Flow 
Std. Flow 
Dry Std. Flow 

03/10/95 
16:05 
16:35 

1.0051 
1.8500 

0.84 

53.5 inches 

28.50 in.Hg 

30 minutes 

21.857 dcf 
21.198 dSCf 

9.56 % 
62.31 Wsec 
58362 acfm 
53976 scfm 
48815 dscfm 

METHOD 4 DATA 
INIT. 
m 

IMP.l 622.4 
IMP.2 595.5 
IMP.3 494.2 
IMP.4 
IMPS 
IMP.6 
IMP.7 

TOTAL 1712.1 
S.G. 730.9 

METHOD 3 DATA 
Oh02 20.3 

%C02 0.00 
%CO 0.0 
%N2 79.7 

02+c02 20.3 

FINAL 
rn 
660.0 
596.7 
494.6 

1751.3 
139.3 

Md 
MS 
Ps 

STACK METER METER TEMPERATURE 
TEMP STATIC DP DH VOLUME INLET OU- 

(in.WC) (in.WC) (in.WC) (dcf) (DWn (Dwn 
63 
61 

POINT (DepFl 
81 1.30 1.85 543.570 63 1 

2 81 1.20 1 .85 565,427 . 67 
3 81 1 .oo 
4 81 -2.00 0.90 
5 81 1.15 
6 81 1 .os 

565.427 
-2.00 1.10 1.85 21.857 64 AVG. 81 

NET rn 
37.6 
12 
0.4 
0.0 
0.0 
0.0 
0.0 

3 9 2  
8.4 

28.81 
27.78 
28.35 



RUN NUMBER PI-Mi4R2 

Date 
Start Time 
End Time 
Stack Diam. 
Meter Box Gamma 
Meter Box dH@ 
Barometric 
CP 
Test Duration 

ow1 0195 
18:OO 
18:30 

I .oosi 
1.8500 

0.84 

53.5 inches 

28.50 in.Hg 

30 minutes 

METHOD 1-4 RESULTS 
Metered Volume 21.758 dcf 
Volume @ Std.Cond. 21.122 dsd 
%Water 1.n % 
Velocity 61.38 Wsec 
Actual Flow 57493 acfm 
Std. Flow 52922 scfm 
Dry Std. Flow 51983 dscfm 

STACK 
TEMP STATIC DP DH 

METHOD 4 DATA 
INIT. FINAL NET 
rn mcmn 

IMP.l 660.0 661 .a 1.8 
IMP.2 598.7 596.6 -0.1 
IMP.3 494.6 496.9 2.3 
IMP.4 0.0 
IMPS 0.0 
IMP.6 0.0 
IMP.7 0.0 

TOTAL 1751.3 1755.3 4.0 
S.G. 739.3 743.4 4.1 

METHOD 3 DATA 
%02 20.3 Md 28.81 

%C02 0.00 Ms 28.62 
%CO 0.0 Ps 28.32 
%N2 79.7 Fo 600.000 

02+c02 20.3 %€A 2741 

METER METER TEMPERATURE 
VOLUME INLET OUTLIT 

POINT (DegF) (in.WC) (in.wc) (in.WC) (dcf) @WF) @WO 
1 83 1.35 . 1.85 566.509 62 61 
2 83 1.25 1.85 588.267 68 61 
3 83 -2.40 1 .os 
4 83 0.75 
5 83 1.20 
6 83 1 .oo 

588.267 
AVG. 83 -2.40 1.10 1.85 21.758 63 
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APPENDIX D 

DATA A N D  RESULTS APPENDICES FOR NOx, CO, AND VOC TESTING 
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APPENDIX D. 1 

DATA AND RESULTS FOR NO,, CO, AND VOC T E S T I N G  

- RTO INLET (03/09/95) - 



- 

i 

I 
i 

I 
I 
I 
I 

i 

1 

I 
1 .  

1 

Wheelabrator/LP/Dungannon 

95-415 
03/09/95 

CEMS DATA RTO INLET 

St art i n g  
03-09-95 

Time 
~ 

15:31 
15:32 
15:33 
15:34 
15:35 
15:36 
15:37 
15:38 
15: 39 
15:40 
15 : 4.1 
15 : 42 
15:43 
15:44 
15:45 
15:46 
15:47 
15:48 
15:49 
15:50 
15:51 
15:52 
15 : 53 
15:54 
15:55 
15:56 
15 : 57 
15:58 
15:59 
16: 00 
16 : 01 
16:02 
16:03 
16:04 
16 : 05 
16: 06 
16:07 
16:08 
16:09 
16 : 10 
16 : 11 

18.34 
18.38 
18.40 
18.59 
18.84 
19.08 
19.44 
19.70 
19.82 
19.88 
19.85 
19.74 
19.69 
19.63 
19.53 
19 - 54 
19.42 
19.45 
20.28 
20.36 
20.42 
20.39 
20.31 
20.31 
20.41 
19.59 
19.24 
19-19 
19.11 
19.04 
18.98 
19.05 
19.08 
19.03 
18.95 
19 - 11 
19.27 
19.35 
19.41 
19.36 
19.42 

2.461 
2.457 
2.292 
2.067 
1.833 
1.484 
1.242 
1.131 
1.068 
1.108 
1.208 
1.274 
1.322 
1.406 
1.417 
1.518 
1.512 
0.690 
0.629 
0.586 
0.615 
0.615 
0.553 
0.537 
1.335 
1.703 
1.686 
1.811 
1.864 
1.925 
1.845 
1.800 
1.847 
1.935 
1.765 
1.643 
1.531 
1.499 
1.524 
1.472 
1.473 

332.50 
365.30 
309.40 
191.90 
112.30 
75.10 
59.33- 
62.59 
55.65 
52.92 
53.26 
53.40 
53.58 
57 * 55 
53.95 
53.48 
53.45 
47.11 
34.84 
33.40 
32.36 
32.62 
32.39 
32.50 
37.92 
58.73 
56.23 
57.22 
56.88 
60.20 
61.90 
64.99 
66.52 
66.72 
64.14 
70.90 
72.60 
76.70 
72.20 
69.21 
73.70 

15.61 
12.95 
13.44 
14.87 
14.79 
17.94 
19.79 
19.04 
17.93 
17.78 
17.55 
17.97 
17.46 
17.20 
17.03 
16.84 
14.95 
5.78 
5.44 
5.08 
5.34 
5.74 
4.97 
3.95 

14.74 
18.46 
18.61 
19.67 
20.46 
21.02 
19.94 
19.79 
20.10 
19.70 
20.00 
19.31 
18.16 
18.42 
18.39 
17.59 
17.39 

3.3x 
3.4x 
1.2x 
0.9x 
0.9x 
0.8X 
6.5X 

21.9 
19.1 
19.0 
19.4 
19.1 
19.5 
22.8 
20.1 
18.9 
18.1 
17.6 
18.8 
62.1 
67.7 
62.0 
58.1 
53.3 
60.3 
59.5 
56.2 
51.8 
50.7 
50.9 
47.1 
45.3 
46.5 
45.5 
41.5 
39.9 
38.3 
35.7 
34.7 
33.5 
34.8 



Wheelabrator/LP/Dungannon 
03 f 09/95 
95-415 

CXMS DATA RTO INLET 

Starting 
03-09-95 

Time 

16: 12 

16: 14 
16: 15 

16: 17 
16: 18 
16: 19 
16:20 
16: 21 
16:22 
16:23 

16: 25 
16:26 
16:27 

16:29 
16:30 

16: 32 

16:34 
16: 35 

16: 13 

16:16 

16:24 

16:28 

16:31 

16: 33 

16:36 
16:37 
16:38 
16: 39 
16:40 
16: 41 
16:42 
16:43 

16:45 
16:44 

16:46 
16:47 
16:48 
16:49 
16:50 
16:51 
16:52 

19 41 
19.33 
19,37 
19.41 
19.35 
19.37 
19-37 
19.39 
19.34 
19 20 
19,12 
19,07 
19 I 06 
18.97 
18-99 
19 L 00 
18.81 
18.76 
18.70 
18.73 
18.59 
18-58 
18.56 
18.48 
18.52 
18.54 
18.54 
18.44 
18.38 
18.38 
18.40 
18.70 
18.98 
18.83 
18.70 
18.63 
18.54 
18 60 
18.58 
18.43 
18.44 

1.506 
1.532 
1.513 
1.543 
1.537 
1.527 
1.531 
1.553 
1.663 
1.732 
1.809 
1.825 
1.903 
1.878 
1.880 
2.024 
2.048 
2.152 
2.112 
2.247 
2.264 
2.285 
2.368 
2.323 
2.292 
2.297 
2.390 
2.454 
2.424 
2.425 
2.133 
1.860 
2.006 
2.104 
2.181 
2.283 
2.230 
2.233 
2.366 
2.369 
2.409 

76.50 
70.00 
66.77 
63.79 
66.32 
69.08 
67.94 
65.36 
65.76 
62.06 
60.89 
59.23 
63.02 
59.77 
59.81 
60.76 
63.30 
63.74 
62.51 
66.53 
72.90 
71.90 
73.10 
82 - 30 
86.80 
82 - 00 
83.20 
91-80 
96.00 
97.70 
96.50 
82.30 
87.50 
90.80 
87.20 
99-80 
103.20 
96.90 
97.10 
92.30 
93.40 

17.53 
17.63 
17.17 
17.39 
17.67 
17.60 
17.71 
18.07 
18.48 
18.32 
18.56 
18.26 
18.06 
18.42 
18-09 
17.29 
16.78 
15.59 
16.52 
14.37 
14.29 
13.26 
12.59 
13.47 
13.95 
14.02 
13.00 
11.17 
12.04 
12.41 
16.70 
21.43 
20.30 
17.99 
18.85 
15.65 
15.94 
15.38 
13.33 
13.75 
12.73 

34.2 
33.7 
32.0 
32.5 
32.1 
32.0 
31.2 
31.3 
32.4 
33.7 
34.8 
35.8 
36.9 
36.1 
35.9 
37.9 
38.0 
39.2 
38.5 
40.8 
41.0 
41.1 
43.2 
43.8 
42.8 
42.2 
43.6 
44.6 
44.7 
44.4 
39.0 
35.0 
37.0 
37.4 
38.3 
39.1 
38.2 
39.4 
41.0 
40.8 
41.7 
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Wheelabrator/LP/Dungannon 
03/09/95 
95-415 

CEMS DATA RTO INLET 

Starting 
03-09-95 

Time 

16:53 
16:54 
16:55 
16 : 56 
16:57 
16:58 
16: 59 
17 : 00 
17:Ol 
17:02 
17:03 
17 : 04 
17 : 05 
17:06 
17 : 07 
17 : 08 
17:09 
17:lO 
17 : 11 
17:12 

17 : 14 
17 : 15 
17: 16 
17 : 17 

17:13 

17 : 18 
17 : 19 
17:20 
17:21 
17:22 

17:24 
17:25 

17:25 
17:26 
17:27 
17 : 28 
17:29 
17:30 
17:31 
17:32 
17:33 

18.39 
18.39 
18.46 
18.61 
18.72 
18.78 
18.69 
18.56 
18.59 
18.51 
18.46 
18.49 
18.53 
18.56 
18.51 

18.66 
18 -43 
18.29 
18.52 
18.62 
18.66 
18.62 
18.73 
18.50 
18.34 
18.22 
18.42 
18.35 
18.36 
18.51 
18.52 
18.55 

18 -50 
18.50 
18.52 

18.76 
19.06 
19.26 

18.61 

1 8  - 58 

18.52 

2.416 
2.365 
2.218 
2.116 
2.060 
2.129 
2.273 
2.251 
2.317 
2.347 
2.329 
2.289 
2.267 
2.312 
2.235 
2.176 
2.388 
2.548 
2.301 
2.208 
2.160 
2.228 
2.182 
2.329 
2.499 
2.617 
2.434 
2.491 
2.482 
2.354 
2.338 
2.314 
2.285 
2.368 
2.371 
2.327 
2.360 
2.110 
1.803 
1.639 
1.691 

100.70 12.14 
100.80 12.67 
97.60 15.77 
96.50 18.15 
90.10 19.09 
98.30 17.97 
103.40 15.74 
101.90 16.33 
98.20 15.70 
103.50 13.98 
105.40 14.60 
100.60 15.48 
96.70 16.91 
100 - 10 15.69 
104.80 16.69 
107.20 17.52 
97.30 15.14 
113.10 10.90 
112.90 15.15 
109.90 17.18 
106.90 19.73 
110.60 17.91 
111.70 19.14 
110.10 16.01 
113.80 13.88 
126.00 11.83 
119.00 15.55 
104.10 14.97 
122.60 14.89 
105.90 17.74 
99.90 18.33 

102.70 18.78 
94.80 19 - 66 
103.80 19.02 
103.10 19.02 
101.30 20.32 
106.50 19.30 
106.70 21.98 
107 -80 22.82 
112.60 23.31 
117.40 22.43 

41.3 
40.4 
38.6 
36.3 
35.9 
37.0 
37.7 
36.8 
37.4 
37.4 
36.8 
35.9 
35.5 
34.9 
34.3 
33.7 
36.7 
37.5 
34.2 
33.0 
31.5 
31.8 
31.2 
34.0 
36.9 
38.6 
36.7 
38.8 
36.7 
34.3 
33.4 
32.4 
31.4 
31.6 
31.5 
30.5 
30.6 
27.5 
24.2 
22.6 
22.7 



Wheelabrator/LP/Dungannon 
03/09/95 
95-415 

CEMS DATA RTO INLET 

Starting 
03 -09 -9 5 

T i m e  

17:34 
17:35 
17:36 
17:37 
17:38 
17:39 
17:40 
17:41 
17:42 
17:43 
17: 44 
17:45 

17:47 

17:49 
17:50 
17:51 

17:46 

17:48 

17:52 
17:53 

17 : 55 
17:56 
17 : 57 
17 : 58 

18:OO 
18:Ol 
18 : 02 

17 : 54 

17:59 

18 : 03 
18 : 04 
18:05 
18:06 
18:07 
18 : 08 
18 : 09 
18:lO 

18:12 
18:13 
18: 14 

18:11 

19.20 
19.24 
19.23 
19.41 
19.54 
19.51 
19.54 
19.41 
19.49 
19.52 
19.52 
19.41 
19.44 
19.40 
19.43 
19.47 
19.36 
19.38 
19.40 
19.44 
19.49 
19.55 
19.53 
19.50 
19.44 
19.37 
19.29 
19.34 
19.39 
19.38 
19.45 
19.86 
20.78 
20.80 
20.76 
20.48 
19.38 
19.22 
19.13 
19.07 
19.11 

1.654 
1.669 
1.513 
1.392 
1.401 
1.381 
1.492 
1.415 
1.387 
1.372 
1.501 
1.462 
1.505 
1.486 
1.431 
1.532 
1.523 
1.498 
1.450 
1.432 
1.339 
1.353 
1.375 
1.439 
1.517 
1.590 
1.520 
1.505 
1.482 
1.438 
1.083 
0.192 
0.189 
0.222 
0.439 
1.515 
1.655 
1.742 
1.790 
1.775 
1.636 

119.20 
115.70, 
110.40 
96.60 
84.50 
84.50 
93.00 

102.10 
90.30 
91.20 
95.60 
108.60 
108.60 
113.00 
108.10 
109.00 
115.30 
110.70 
108.50 
109.40 
105.70 
106.60 
111.60 
113.40 
128.30 
136.60 
129.20 
117.10 
12 5.6.0 
122.80 
133.50 
72.80 
35.10 
34.40 
36.74 
79.50 
118.50 
125.00 
134.00 
126.50 
111.40 

22.08 
22.04 
20.34 
19.55 
18.78 
18.80 
20.02 
18.91 
18.39 
18.66 
20.07 
19.30 
19.51 
19.75 
18.67 
19.90 
19.72 
19.52 
18.84 
18.42 
17.68 
18.30 
18.26 
19 - 09 
20.05 
20.67 
19.81 
19.29 
19.42 
19.00 
13.29 
0.22 
0.37 
1.21 
3.79 

19.20 
20.67 
21.93 
21.83 
21.44 
20.03 

22.5 
22.1 
20.5 
19.6 
19.5 
19.1 
20.0 
19.0 
18.8 
18.5 
19.5 

19.0 
18.5 
18.2 
18.7 
18.2 
17.7 
17.5 
17.4 
16.7 
16.8 
16.8 
17.3 
18.0 
17.7 
17.0 
16.9 
17.8 
17.0 
17.4 
16.7 
16.2 
18.5 
17.1 
16.8 
18.5 
19.1 
19.1 
18.8 
17.6 

19.2 

, 
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Wheelabrator/LP/Dungannon 
03/09/95 
95-415 

CEMS DATA RTO INLET 

Starting 
03-09-95 

Time 

18:15 
18:16 
18 : 17 
18:18 
18 : 19 
18 : 20 
18:21 
18:22 
18:23 
18:24 
18:25 
18:26 
18:27 
18 : 28 

18 : 30 
18:31 
18:32 
18:33 
18:34 
18:35 
18 : 36 
18:37 
18 : 38 
18:39 
18:40 
18:41 
18:42 
18:43 
18:44 
18:45 

18 : 29 

18:46 
18:47 
18 : 48 
18: 49 
18 : 50 
18:51 
18 : 52 
18:53 
18 : 54 
18:55 

19.24 
19.38 
19.23 
19.22 
19.31 
19.41 
19.35 
19.23 
19.21 
19-10 
19.05 
19.04 
19.14 
19.20 
19.21 
19.32 
19.29 
19.24 
19.19 
19.12 
19.14 
19.17 
19.18 
19.16 
19.22 
19.28 
19.15 
19.10 
19.11 
19.18 
19- 23 
19.19 
19.14 
19.15 
19.20 
19.30 
19.22 
19.13 
19.15 
19.04 
18.99 

1.515 
1.657 
1.651 
1.577 
1.476 
1.530 
1.642 
1.665 
1.771 
1.793 
1.819 
1.713 
1.654 
1.668 
1.520 
1.576 
1.614 
1.656 
1.721 
1.702 
1 - 674 
1.661 
1.681 
1.635 
1.555 
1.700 
1.726 
1.730 
I. 655 
1.602 
1.652 
1.684 
1.704 
1.653 
1.529 
1.626 
1.715 
1.683 
1.804 
1.841 
1.856 

123 - 40 
124.70 
122.70 
118.30 
122.40 
117.30 
121.60 
121.70 
117.50 
122.60 
116.80 
118.60 
127.30 
128.00 
137.10 
153.60 
148.90 
142.00 
140.70 
147 - 90 
152.20 
145.20 
164.90 
152.60 
143.30 
147.30 
147.70 
129.40 
134.90 
142.80 
131.70 
127.50 
126.60 
117.10 
113 -90 
124.10 
139.30 
123.90 
111.30 
100.40 
97.40 

19.75 
21.48 
20.95 
20.05 
19.33 
19.70 
20.80 
21.20 
22.14 
21.64 
22.15 
21.69 
20.75 
21.22 
19.70 
20.47 
21.02 
21.34 
21.85 
21.76 
21.52 
21.20 
21.45 
20.72 
20.20 
21.11 
21.40 
20.98 
20.86 
20.13 
20.33 
20.65 
20.37 
19.64 
18.50 
19.76 
19.61 
19.31 
19.40 
19.53 
19.38 

16.7 
18.5 
18.9 
16.2 
16.3 
17.0 
18.3 
17.6 
18.3 
18.9 
18.8 
18.2 
18.6 
17.4 
17.7 
17.4 
17.0 
17.0 
17.6 
17.3 
16.8 
17.2 
17.1 
16.5 
16.0 
16.9 
17.2 
16.7 
16.2 
15.8 
15.9 
16.4 
16.0 
15.6 
15.0 
15.7 
16.0 
16.1 
16.7 
17.4 
17.3 



Wheelabrator/LP/Dungannon 
03 109 195 
95-415 

CEMS DATA RTO INLET 

starting 
03 -09-95 

Time 

18:56 
18 : 57 
18 : 58 
18 : 59 
19:oo 
19:Ol 
19 : 02 
19 : 03 
19 : 04 
19 : 05 
19 : 06 
19:07 
19 : 08 
19 : 09 
19 : 10 
19 : 11 
19 : 12 
19:13 
19:14 
19:15 
19 : 16 
19:17 
19 : 18 
19 : 19 
19:20 
19:21 
19 : 22 
19:23 
19:24 
19:25 
19:26 
19:27 
19:28 
19 : 29 
19:30 
19: 31 
19:32 
19:33 
19:34 
19:35 
19:36 

19-00 
19.06 
19.06 
19.03 
19-10 
19.22 
18.99 
18 - 88 
18.99 
19.03 
18.91 
18.91 
19.03 
19.05 
19-01 
18.91 
18.86 
18.97 
18.99 
18.93 
18.98 
18.90 
18.87 
18.85 
18.92 
18.99 
19-01 
18.95 
18.87 
18.87 
18.86 
18.90 
18.91 
18.94 
18.97 
18.91 
18.88 
18.79 
18.78 
18.74 
18.71 

1.781 
1.797 
1.819 
1.767 
1.662 
1.865 
1.970 
1.889 
1.857 
1.957 
1.954 
1.834 
1.823 
1.849 
1.972 
2.006 
1.906 
1.872 
1.937 
1.881 
1.977 
1.995 
2.022 
1.938 
1.866 
1.882 
1.903 
1.984 
1.988 
1.988 
1.993 
1.952 
1.895 
1.879 
1.945 
1.947 
2.080 
2.063 
2.110 
2.148 
2.109 

111.80 
98.20 
93.70 
96.00 
97.60 
116.90 
123.60 
89.80 
91.10 
97.90 
114.50 
91.50 
91.70 
93.50 
93.70 
89.40 
82.80 
90.90 
103.60 
106.30 
108.80 
124.40 
110.10 
99.80 

104.30 
106.50 
106.70 
90.60 
96.00 
98.30 
99.90 
100.50 
109.40 
115.40 
104.60 
101.80 
119.60 
114.20 
115.20 
125.00 
109.60 

19.13 
18.90 
19.26 
18.60 
18.42 
17.59 
18.65 
19.79 
19.99 
18.40 
18.23 
19.52 
19.44 
19.54 
19.21 
18.16 
19.15 
19.33 
18.80 
19.35 
19.63 
19.34 
18.58 
18.84 
19.69 
19.78 
19.04 
17.89 
18.60 
18.54 
19.49 
19.18 
19.77 
20.48 
20.57 
20.16 
19.43 
20.32 
19.73 
18.91 
18.36 

16.8 
17.0 
17.3 
16.6 
16.1 
19.0 
17.3 
17.0 
16.9 
18.4 
17.0 
16.4 
16.2 
16.6 
17.2 
17.6 
17.1 
16.9 
17.3 
16.8 
17.6 
17.4 
18.0 
17.1 
16.9 
17.1 
17.1 
17.9 
17.5 
18.0 
17.4 
17.8 
16.9 
16.7 
16.9 
17.. 4 
17.4 
17.7 
18.4 
18.4 
18.5 

. .  



Wheelabrator/LP/Dungannon 
03/09/95 
95-415 

CEMS DATA RTO INLET 

T i m e  

19:37 
19:38 

248 MinAvg 

I 

I I 

Starting 
03-09-95 

02 c02 co NOx voc 
( 8  dv) ( %  dv) (ppm dv) ( P P ~  W ( P P ~  w) 
INLET INLET INLET INLET INLET 

18 - 74 2.120 109.80 17.86 18.4 
18.65 1.986 116.90 16.68 10.1 

19.08 1.789 100.40 17.72 26.8 

i 

1 



Wheelabrator/LP/Dungannon 
03/09/95 
95-415 

CEMS DATA RTO INLET 

Calibrations: 

[THC A 1 Span Value = 100 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 50.00 

LOW Cal. Response = -0.70 HIGH Cal. Response = 48.73 

LOW Cal. Response = 0.00 HIGH Cal. Response = 49.49 

INITIAL CALIBRATION TIME --> 1512 

FINAL CALIBRATION TIME ----> 2002 

0.76 % LOW System Drift = 0.70 % HIGH System Drift = 

[C02 A 3 Span Value = 20 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 10.03 
INITIAL CALIBRATION TIME --> 1512 

FINAL CALIBRATION TIME ----> 2002 
LOW Cal. Response = 0.06 HIGH Cal. Response = 9.87 

LOW Cal. Response = 0.01 HIGH Cal. Response = 9.97 

LOW System Drift = -0.27 % HIGH System Drift = 0.52 % 

[CO A 1 Span Value = 1000 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 300.00 

LOW Cal. Response = 0.00 HIGH Cal. Response = 300.56 

LOW Cal. Response = 1.42 HIGH Cal. Response = 300.13 

INITIAL CALIBRATION TIME --> 1512 

FINAL CALIBRATION TIME ----> 2002 

LOW System Drift = 0.14 % HIGH System Drift = -0.04 % 



Wheelabrator/LP/Dungannon 
03/09/95 
95-415 

CEMS DATA RTO INLET 
Calibrations: 

Span Value = 25 
0.00 HIGH Calibration Gas = 9.98 

[02 A 1 
LOW Calibration Gas = 
INITIAL CALIBRATION TIME --> 1512 

FINAL CALIBRATION TIME ----> 2 0 0 2  
LOW Cal. Response = 0.13 HIGH Cal. Response = 10.15 

LOW Cal. Response = 0.04 HIGH Cal. Response = 10.17 

LOW System Drift = -0.35 % HIGH System Drift = 0.08 % 

[NOx A 3 Span Value = 250 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 124.00 
INITIAL CALIBRATION TIME --> 1512 
LOW Cal. Response = -2.79 HIGH Cal. Response = 121.05 

FINAL CALIBRATION TIME ----> 2002 
LOW Cal. Response = -2.32 HIGH Cal. Response = 124.46 

LOW System Drift = 0.19 % HIGH System Drift = 1.36 % 
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APPENDIX D.2 

DATA AND RESULTS FOR NOx, CO, AND VOC TESTING 

- RTO OUTLET (03/09/95) - 



I 
.. 

I 
I 

I 
-1 
I 
I 

I 
I 
1 
i 
i 

1 

, 

_. 

a 

Wheelabrator/LP/Dungannon 
03/09/95 
95-415 

CEMS DATA RTO STACK 

Starting 
0 3-0 9 -9 5 

Time 

15:31 
15:32 
15:33 
15:34 
15:35 
15:36 
15:37 
15:38 
15:39 
15 : 40 
15:41 
15:42 
15:43 
15:44 
15:45 
15:46 
15:47 
15:48 
15:49 
15:50 
15:51 
15:52 

15:54 

15:56 

15:53 

15:55 

15:57 
15:58 
15:59 
16 : 00 
16: 01 
16 : 02 
16: 03 
16:04 
16:05 
16:06 
16:07 
16:08 
16:09 
16:lO 
16:11 

19.14 
19.19 
19.13 
19.24 
19.32 
19.48 
19.58 
19.69 
19.72 
19.74 
19.70 
19 - 65 
19.59 
19.54 
19.54 
19.49 
19.47 
19.38 
19.52 
19.50 
19.55 
19.47 
19.52 
19.52 
19.57 
19.45 
19.47 
19.45 
19.46 
19.40 
19- 40 
19.50 
19.45 
19.41 
19.35 
19.50 
19.48 
19.56 
19.62 
19.60 
19.63 

1.451 
1.487 
1.373 
1.310 
1.189 
1.027 
0.917 
0.884 
0.853 
0.852 
0.917 
0.980 
1.026 
1.021 
1.056 
1.063 
1.136 
1.057 
1.034 
1.021 
1.065 
1.014 
0.990 
0.992 
1.073 
1.076 
1.031 
1.057 
1.086 
1.108 
1.015 
1.050 
1.056 
1.124 
1.037 
1.004 
0.951 
0.947 
0.938 
0.890 
0.895 

176.00 
211.40 
270.50 
133.40 
132.90 
146.90 
166.80 
78.30 
44.32 
66.25 
106.40 
91-00 
40.28 
83.00 
109 - 60 
140.40 
56.21 
95.00 

102.40 
158.60 
69.65 
68.91 
86.80 
152.40 
92.20 
63.91 

105.00 
151.20 
128.90 
61.04 

103.00 
116.10 
160.20 
74.00 
89.90 
93.70 
151.20 
68.16 
53.93 
77.10 
135.80 

10: 22 
9.40 
9.70 
10.80 
10.41 
11.36 
12.27 
12.52 
12.25 
11.74 
12.60 
15.95 
17.16 
15.67 
14.06 
14.26 
14.98 
13.84 
12.36 
12.10 
12.52 
11.96 
11.43 
13.72 
15.23 
14.57 
12.14 
13.41 
16.00 
16.44 
12.52 
11.87 
12.73 
13.05 
12.79 
12.59 
12.97 
14.20 
14.53 
13.01 
11.11 

21.9 
20.3 
19.5 
21.9 
20.1 
19.8 
16.0 
18.6 
17.0 
18.3 
15.8 
17.0 
16.1 
18.2 
16.4 
15.1 
17.4 
18.4 
17.3 
14.4 
17.. 4 
16.0 
17.0 
14.9 
17.3 
15.4 
17.0 
15.8 
16.2 
16.0 
17.4 
16.0 
14.4 
17.0 
16.5 
16.1 
14.0 
16.7 
15.0 
16.2 
14.5 



Wheelabrator/LP/Dungannon 
03 /09 /95  

95-415 
CEMS DATA RTO STACK 

S t a r t i n g  
03-09-95 

Time 

16:12 
16:13 
16:14 
16:15 
16: 1 6  
1 6 :  1 7  
16:18  
16:19 
16:20 
16 :21  
16:22 
16:23 

16:25 
16:26 

16:28 
16:29 
16:30 

16:32 
1 6 : 3 3  

16:35 
16:36 
16:  37 
16:38 
16:39 
16:40 
16:41 
16:42 
16:43 
16:44 
16:45  

16:47 

16:49 
16:50 
16:51  
16:52 

16:24 

16:27 

16:31  

16:34 

16:46 

16:48 

1 9 - 6 1  
19.48 
19.56 
19 .58  
19.56 
19 .56  
19 .53  
19 .58  
1 9 . 5 5  
1 9 . 4 7  
19 .45  
19 .56  
19 .48  
19 .48  
19 .48  
19 .45  
1 9 . 4 1  
19 .35  
19.34 
19.34 
19.33 
1 9 . 3 1  
19.34 
19.34 
19 .42  
19 .38  
1 9 . 3 7  
19.28 
19 .36  
19 .36  
19 .42  
19.54 
19 .63  
19 .56  
19.53 
19.47 
19 .51  
19.53 
19 .49  
19 .46  
19 .45  

0.937 
0.968 
0.918 
0.961 
0.962 
0 .991  
0.948 
0.982 
1 .015  
1.050 
1.054 
1 .049  
1 .070  
1.096 
1 .096  
1 .135  
1 .169  
1 .233  
1.224 
1 .217  
1 .263  
1 .239  
1 .267  
1.199 
1.222 
1.234 
1.320 
1.319 
1.264 
1 .241  
1.198 
1.088 
1.100 
1.159 
1 .185  
1.235 
1 .175  
1 .233  
1 .257  
1 .290  
1.267 

95.70 
46.30 
72.70 

106.40 
118 .70  

50.69 
80.20 
92 .60  

142 .80  
59 .98  
78.00 
95.70 

179 .00  
99.10 
77 .70  

115 .50  
1 8 6 . 9 0  
147 .00  

76.80 
116 .90  
167 .80  
185 .40  

92.90 
146 .50  
181.60 
221.60 
118 .60  
130 .60  
168 .00  
218.40 
137 .50  
86.60 

117 .80  
189 .30  
150 .70  

73 .60  
135 .20  
172.10 
200.30 
100 .50  
144 .10  

12 .05  
14 .32  
13.87 
1 2 . 8 1  
12 .44  
13 .99  
14 .32  
14 .92  
1 3 . 7 4  
1 2 . 5 1  
13.30 
13 .39  
12 .82  
12 .12  
1 2 . 8 1  
12 .96  
13.55 
12 .89  
13.36 
12 .79  
13 .17  
1 1 . 3 1  

9.54 
8 . 8 8  
9.24 

11.44 
13 .04  
11 .63  

9 .25  
10 .27  
13.46 
14 .96  
11 .97  
11.03 
13.34 
13 .13  
11.65 

9.99 
10 .58  
1 2 . 5 3  
11 .36  

16.3 
14 .9  
16 .5  
14 .9  
1 4 . 1  
1 6 . 0  
16 .7  
15 .6  
13.5 
16 .6  
1 5 . 2  
16.0 
1 4 . 3  
18 .1  
15 .3  
16 .6  
15 .6  
17 .4  
1 6 . 1  
16 .7  
15 .6  
1 5 . 6  
1 7 . 8  
1 6 . 5  
1 7 . 1  
15 .8  
19 .2  
1 5 . 4  
1 7 . 1  
15.7 
18.5 
1 5 . 4  
16 .4  
15.1 
16 .0  
16 .7  
16 .4  
15 .6  
14 .4  
17 .9  
15 .3  



Wheelabrator/LP/Dungannon 
03/09/95 
95-415 

CEMS DATA RTO STACK 

Starting 
03-09-95 

Time 

16:53 
16 : 54 
16:55 
16:56 
16: 57 
16:58 
16 : 59 
17:OO 
17:Ol 
17 : 02 
17: 03 
17 : 04 
17:05 
17:06 
17 : 07 
17:08 
17 : 09 
17 : 10 
17:11 
17 : 12 
17:13 
17 : 14 
17:15 
17:16 
17 : 17 
17:18 
17 : 19 
17 : 20 
17:21 
17:22 
17:23 
17:24 
17 : 25 
17 : 26 
17:27 
17:28 
17 : 29 
17:30 
17 : 31 
17:32 
17:33 

19.50 
19.45 
19.51 
19.50 
19.61 
19.59 
19.55 
19.48 
19.50 
19.45 
19.48 
19.50 
19.53 
19 - 62 
19.62 
19.60 
19.57 
19 - 57 
19.50 
19 - 61 
19 - 59 
19.65 
19.61 
19.56 
19.50 
19.49 
19.54 
19.60 
19.48 
19.52 
19.63 
19.60 
19.63 
19.61 
19.61 
19.55 
19.58 
19.55 
19.70 
19.80 
19.82 

1.278 
1.241 
1.233 
1.187 
1.138 
1.. 17 5 
1.280 
1.268 
1.267 
1.292 
1.277 
1.270 
1.178 
1.202 
1.158 
1.206 
1.234 
1.290 
1.221 
1.224 
1.188 
1.176 

1.288 
1.322 
1.316 
1.282 
1.285 
1.324 
1.229 
1.241 
1.202 
1.206 
1.216 
1.242 
1.243 
1.263 
1.171 
1.023 
0.967 
1.011 

1.185 

183.30 
235.70 
122.80 
116.30 
141.50 
211.60 
142.50 
90.60 
140.00 
201.60 
175.30 
91-00 
134.60 
156 -90 
187 -70 
91-90 
123.20 
165.30 
230.70 
124.90 
105.80 
127.90 
201.10 
147.00 
100.90 
168.70 
222 -40 
204.80 
112.00 
150.10 
169.20 
204.10 
100.10 
121.00 
157 -50 
225.30 
128.40 
102.10 
112.50 
145.40 
100.60 

9.28 
9.51 

12.75 
13.69 
12.33 
12.02 
13.64 
14.60 
13.27 
11.50 
11.93 
13.16 
12.33 
10.39 
10.29 
12.64 
11.70 
9.64 
9.82 

12.19 
13.93 
12.80 
11.63 
11.50 
12.45 
11.23 
11.03 
10.01 
11.68 
12.34 
12.38 
11.23 
11.15 
10.48 
11.61 
13.38 
14.06 
13.46 
12.23 
12.33 
12.45 

16.6 
15.7 
19.2 
14.6 
15.6 
14.5 
16.1 
15.2 
16.0 
15.2 
15.7 
16.8 
15.5 
15.3 
13.4 
16.6 
14.2 
15.1 
13.8 
16.7 
2.5X 
1.9x 
1.6X 
1.3X 

5.9x 
3.4x 
2.9X 
2.6X 
2.0x 
1.8X 
1.7X 
1.7X 
1.6X 
1.6X 
1.6X 

7.8x 

21.7 
24.0 
26.1 
23.0 
26.8 



Wheelabrator/LP/Dungannon 
03/09/95 
95-415 

CEMS DATA RTO STACK 

Sta r t ing  
03-09-95 

Time 

17:34 

17:36 
17:35 

17 : 37 
17 : 38 
17:39 
17 : 40 
17:41 
17 : 42 
17:43 
17:44 
17 : 45 
17:46 
17:47 
17 : 48 
17:49 
17 : 50 
17 : 51 
17:52 
17:53 
17:54 
17 : 55 
1 7 5 6  
17 : 57 
17 : 58 
17:59 
18:OO 
18:Ol 
18:02 
18:03 
18:04 

18 : 06 
18:07 
18:08 
18 : 09 
18:lO 

18 : 12 
18:13 
18 : 14 

18 : 05 

i a  : 11 

~~ ~ 

02 c02 co NOX voc 
STACK STACK STACK STACK STACK 
(% dv) (% W (PPm dv) (PPm W (ppm wv) 

19.80 
19.84 
19.87 
19.91 
19.91 
19-90 
19.95 
19.85 
19.91 
19.88 
19.94 
19.87 
19.88 
19.86 
19.87 
19.88 
19.83 
19.82 
19.84 
19.88 
19.93 
19.91 
19.91 
19.95 
19.88 
19.84 
19.82 
19.89 
19.88 
19.89 
19-90 
19.94 
19.95 
19.93 
19.86 
19.87 
19.87 
19.78 
19.70 
19.70 
19.77 

0.994 
0.953 
0.927 
0.867 
0.900 
0.869 
0.927 
0.899 
0.906 
0.894 
0 - 908 
0.896 
0 - 944 
0 - 938 
0.895 
0.940 
0.981 
0.976 
0.902 
0.921 
0.877 
0.900 
0 - 863 
0.908 
0.951 
1.005 
0.964 
0.926 
0.945 
0.957 
0.941 
0.877 
0.896 
0.966 
0.996 
0.967 
1.049 
1.091 
1.156 
1.114 
1.041 

58.26 
94.50 
126.60 
119.00 
44.56 
79.10 

102.70 
158.30 
67.40 
75.90 
83.80 

150.50 
85.90 
62.51 
87.60 

149.90 
126.00 
60.15 
98.00 

140.30 
163.10 
65.91 
88.70 

107.50 
171.80 
103.50 
109.60 
134.20 
212.90 
141.70 
89.80 

116.90 
159.80 
143.90 
73.30 

123.00 
162.50 
197.60 
103.40 
133.30 
155.10 

12.29 
11.48 
11.20 
11-09 
11.51 
10.77 
10.92 
10.99 
11.27 
11.04 
10.51 
10.64 
11.28 
11.37 
10 - 23 
10.69 
11.66 
11.68 
10.46 
10.38 
10.69 
11.38 
10.36 
11.47 
13.38 
14.66 
12.81 
11.19 
13.28 
14.93 
14.33 
11.01 
11.15 
13.52 
14 - 61 
12.97 
12 - 19 
14.14 
16.14 
15.50 
12.47 

23.7 
27.7 
25.3 
28.3 
25.2 
27.8 
25.8 
26.5 
27.5 
28.8 
26.5 
23.6 
27.6 
26.3 
26.7 
24.1 
29.1 
24.8 
26.6 
24.9 
29.7 
24.5 
26.9 
24.3 
24.6 
30.8 
30.2 
28.5 
27.6 
31.1 
26.0 
26.5 
23.1 
28.1 
23.5 
25.5 
24.0 
29.4 
24.6 
27.2 
25.5 



Time 

I 

0 2  c 0 2  co NOX voc 
( %  dv) (% dv) ( P P ~  dv) ( P P ~  dv) (ppm w v )  
STACK STACK STACX STACK STACK 

! 

18 : 15 
18: 16 
18 : 17 
18:18 
18 : 19 
18:20  

18:22 
1 8 : 2 1  

18:23 
18:24  
18:25 
18:26  
18 : 27 
18 : 28 
18:29 

1 8 : 3 1  
18 : 32 
18:33  

18 :35  
18:36  

18:38  

18 : 30 

18:34 

18 : 37 

18:39  
18:40  

18:42  
1 8 : 4 3  
18:44  
1 8 : 4 5  
18:46 
18 : 4 7  

18 : 49 

18 : 51 
18 : 52 
18 : 53 
18 : 54 
18 : 55 

1 8 : 4 1  

1 8 : 4 8  

18 : 50 

19 .84  
19 .86  
19.80 
19 .82  
1 9 - 9 0  
1 9 . 9 1  
19 .86  
1 9 . 8 6  
1 9 . 8 8  
1 9 . 8 1  
1 9 . 7 6  
1 9 . 7 6  
19 .84  
19 .86  
19 .87  
19 .93  
2 0 . 0 1  
19 .96  
19 .93  
19 .89  
19 .97  
1 9 . 9 5  
19 .93  
19 .93  
19 .97  
2 0 . 0 0  
19.92 
1 9 . 9 1  
19 .97  
20.06 
20.04 
20.02 
19.99 
20.08 
20.08 
20.09 
20 .03  
20 .03  
20.03 
20.00 
19 .93  

1.008 
1 . 0 9 2  
1 .078  
1.002 
0.986 
1.047 
1 .079  
1 .044  
1 . 1 0 5  
1.151 
1 .184  
1 .108  
1 .106  
1 .094  
1 .032  
1 . 0 0 1  
1 .026  
1.058 
1 .119  
1 . 0 9 0  
1 . 0 5 0  
1 .081  
1 .113  
1 .089  
1 .032  
1 .120  
1 .140  
1 .132  
1 . 0 6 5  
1 . 0 4 5  
1 .059  
1.118 
1 .082  
1 .042  
1 . 0 2 5  
1 . 1 0 3  
1 . 1 2 7  
1.088 
1 . 1 2 6  
1 .204  
1 . 1 8 6  

197.70 
107 .00  
108.00 
130 .40  
185 .20  
124 .80  

86.80 
131 .50  
190 .40  
182 .70  
104 .10  
148 .30  
179 .40  
199 .30  

97 .30  
115 .10  
139 .20  
207.00 
1 2 3 . 2 0  
114 .30  
140 .60  
210.00 
154.60 

95 .90  
131 .40  
183.60 
180 .10  

90 .80  
130 .50  
157 .80  
195 .50  
105 .50  
122 .30  
152  - 20 
203 .90  
1 2 6 . 7 0  
110 .20  
149 .40  
212.80 
164.40 
1 0 3 . 4 0  

13 .32  
15 .72  
15.50 
1 3 . 0 2  
12 .88  
14 .72  
15.35 
13 .63  
12 .96  
14 .65  
16 .46  
15 .70  
1 4 . 5 6  
14 .34  
1 3 . 2 8  
12 .22  
11.91 
12 .54  
13.34 
12 .89  
12 .18  
1 4 . 8 0  
16 .47  
15.94 
13.42 
1 3 . 9 5  
15.87 
16 .17  
14 .12  
12 .29  
13 .43  
15 .57  
14 .52  
1 2 . 2 5  
1 2 . 8 1  
15 .29  
15 .60  
13 .42  
12 .83  
14 .80  
15 .40  

25 .5  
26 .5  
26 .9  
25.4 
23.2 
27 .5  
23 .8  
2 6 . 6  
2 4 . 5  
30 .2  
2 4 . 0  
25 .8  
25 .0  
27 .9  
24.7 
26 .0  
24.2 
2 5 . 1  
26.2 
26 .0  
24 .9  
23 .5  
28.4 
23 .5  
25.7 
23.4 
29.9 
22.9 
2 4 . 7  
23 .5  
2 6 . 1  
24 .4  
26.2 
24 .5  
24.9 
2 6 . 0  
2 5 . 1  
24.9 
23.9 
2 9 . 1  
2 3 . 1  



Wheelabrator/LP/Dungannon 
03/09/95 
95-415 

CEMS DATA RTO STACK 

starting 
03-09-95 

T i m e  

18:56 
18 : 57 
18 : 58 
18 : 59 
19 : 00 
19:01 
19:02 
19:03 
19 : 04 
19 : 05 
19 : 06 
19:07 
19 : 08 
19 : 09 
19 : 10 
19 : 11 
19:12 
19:13 
19:14 
19 : 15 
19 : 16 
19:17 
19 : 18 
19 : 19 
19:20 
19:21 
19:22 
19:23 
19 : 24 
19 : 25 
19 : 26 
19:27 
19:28 
19:29 
19:30 

19:32 
19:33 
19 : 34 
19 : 35 
19:36 

19:31 

20.01 
20.06 
20.03 
19.97 
20.04 
20.12 
19.94 
19.97 
19.97 
20.05 
19.94 
19.99 
19.99 
20.02 
20.01 
19.96 
19.95 
20.01 
20.05 
20.01 
20.01 
19.99 
20.03 
19.99 
20.04 
20.02 
20.06 
19.99 
19.97 
19.96 
19.99 
20.07 
20.03 
20.08 
20.08 
20.11 
20.03 
20 - 01 
19.99 
20.06 
20.01 

1.091 
1.138 
1.148 
1.154 
1.057 
1.181 
1.189 
1.193 
1.157 
1.188 
1.196 
1.193 
1.175 
1.157 
1.196 
1.238 
1.204 
1.150 
1.199 
1.160 
1.228 
1.188 
1.218 
1.177 
1.181 
1.175 
1.182 
1.214 
1.262 
1.256 
1.196 
1.198 
1.174 
1.187 
1.166 
1.232 
1.244 
1.279 
1.264 
1.283 
1.260 

151.00 
193.50 
192.40 
101.80 
138.50 
172.60 
234.50 
122.20 
131.80 
163.60 
240.70 
142.50 
112.50 
152.70 
216.40 
180.80 
106.90 
154.40 
197.50 
201.40 
105.50 
145.30 
173.80 
226.10 
130.70 
127 - 70 
156.20 
227.20 
157.20 
103 -90 
158.60 
202.50 
184.90 
95.70 
146.00 
182.20 
214 -70 
117.30 
145.60 
175.70 
231.80 

13.57 
12.33 
13.22 
15.12 
14.26 
12.00 
12.32 
14.60 
14.69 
12.55 
12.62 
14.57 
14.71 
13.63 
12.03 
12.76 
14.31 
14.07 
12.55 
12.65 
14.43 
13.75 
12.82 
11.94 
13.45 
14.21 
13.46 
12.14 
13.22 
14.08 
13.84 
12.61 
12.59 
14.25 
14.13 
13.89 
12.88 
14.06 
13.75 
13.38 
12.49 

25.6 
23.4 
29.9 
22.6 
25.1 
23.7 
28.9 
26.1 
26.2 
24.9 
25.6 
27.4 
24.3 
24.9 
23.5 
29.7 
22.9 
25.3 
23.6 
29.6 
22.8 
25.4 
23.4 
26.4 
25.7 
25.9 
24.5 
24.0 
27.7 
22.9 
25.2 
23.3 
29.0 
22.2 
24.1 
23.0 
27.6 
23.6 
25.8 
24.1 
25.8 



Wheelabrator/LP/Dungannon 
03/09/95 
95-415 

CEMS DATA RTO STACK 

I T h e  

02 c02 co NOx voc 
(% dv) (Ppm dv) ( P P ~  dv) ( P P ~  w v )  

STACK 
(% dv) 
STACX STACK STACK STACK 

19: 37 1 19:38 

248 MinAvg 

I 

20.01 1.290 152.40 12.79 26.2 
20.00 1.341 131.30 12.94 25.7 

19.72 1.108 135.43 12.82 21.6 



1 

APPENDIX D.3 

DATA AND RESULTS FOR NOx, CO, AND VOC TESTING 

- RTO OUTLET (MORNING - 03/10/95) - 



Wheelabrator/LP/Dungannon 
03/10/95  

95-415 
CEMS DATA RTO STACX 

! 

1 

i 

1 
I 
I 
I 

i 

I 
! 
1 

.1 
1 
1 

I 
I 

I 
-.I 

Starting 
03-10-95 

Time  

09:01 
09 : 02 
09 : 03 
09:04 
09 : 05 
09:06 
09:07 
09:08 
09:09 
09:lO 
09: 11 
09 : 1 2  
09:13 
09:14 
09 : 15 
09:16 
09:17 
09:18 
09:19 
09:20 
09 :21  

09:23 
09: 24 
09:25 
09:26 

09:28 

09:22 

09:27 

09:29 
09:30 
09:31  
09:32 
09:33 
09:34 
09:35 
09:36 
09:37 
09: 38 
09:39 

09:41  
09:40 

0 2  c02 co NOx voc 
( %  dv) (% dv) (Ppm dv) (ppm d-4 ( P P ~  W 
STACX STACK STACX STACK STACK 

19.06 
18.77 
18 .92  
1 8 . 5 9  
1 8 . 4 7  

19.39 
18.54 
1 9 . 1 2  
19  - 00 
18 .99  
18 - 95 
18.95 
18.88 
18.91 
18 .94  
1 8 . 9 6  
19-02 
1 9 . 0 7  
19.09 
1 9 . 1 0  
19.08 
19.08 
1 9 . 1 1  
1 9 . 0 6  
1 9 . 1 1  
1 9 . 0 1  
18.90 
18.85 
18.83 
1 8 . 8 4  
1 8 . 9 1  
1 8 . 9 4  
1 8 . 9 7  
1 9 - 0 9  
1 9 . 0 2  
1 8 . 9 6  

. :I8 .-92 
1 8 . 9 4  
1 8 . 8 2  
18.83 

ia - 8 7  

1.307 
1.425 
1.433 
1.373 
1.395 
1.318 
1 .291  
1.254 
1.322 
1.297 
1 .351  
1.389 
1.406 
1 .399  
1 .438  
1.405 
1.298 
1.274 
1 .218  
1 .192  
1.180 
1 .240  
1.181 
1 .214  
1.203 
1.224 
1 .297  
1.374 
1 . 4 1 7  
1.388 
1 .395  
1 .345  
1 .360  
1 .289  
1.337 
1 . 3 3 1  
1 .422  
1 .409  
1.478 
1 . 4 8 9  
1 . 5 2 3  

204.90 
205.50 
112 .30  
139 .60  
208 - 4 0  
202.80 

87 .40  
139.30 
169.20 
227.10 
105 .20  
119.80 
166.30 
243.60 
169.70 
103.50 
169 .80  
200 .30  
189.80 

73.30 
108.00 
132 .30  
189 .00  

75 .70  
88 .70  

1 1 6  -20. 
187 .70  

99 .40  
52 .49  
82 .10  

135.80 

37.74 
69.04 
82 .00  

131 .90  
49 .80  
58.36 
92 .50  

188.10 
106.60  

i 1 6 .  i o  

1 4 . 5 0  
15 .30  
1 8 . 2 4  
13.58 
12 .69  
1 4 . 8 8  
1 6 . 6 5  
14 .82  
13 .10  
1 3 . 2 4  
1 2 . 9 1  
1 2 . 5 6  
1 3 . 9 9  
14 .62  
15 .08  
1 3 . 3 5  
13 .23  
14.95 
1 7  - 04 
1 7 . 2 1  
13.08 
14 .62  
16 .10  
16 .18  
13.83 
15 .26  
18 .24  
20 .15  
18.02 
1 6 . 2 5  
17 .69  
17.64 
15 .42  
13 .47  
1 6  - 9 2  
17 .60  
18 .00  
16 .83  
17.02 
18.52 
17 .96  

18 .9  
21.5 
19.1 
19 .9  
1 7 . 1  
23.4 
18.1 
20 .0  
17 .3  
1 9 . 6  
20.2 
21.5 
18 .6  
17.2 
2 2 . 1  
18.6 
19 .6  
16 .9  
22.9 
18.1 
1 9 . 1  
16.4 
18 .0  
1 9 . 1  
20.8 
1 7 . 8  
15.7 
20.3 
1 8 . 5  
1 8 . 2  
15.4 
20.5 
17 .6  
18 .8  
15 .6  
15 .6  
18.3 
20.2 
17 .0  
15.8 
20.4 



Wheelabrator/LP/Dungannon 
03/10/95 
95-415 

CEMS DATA RTO STACK 

Starting 
03-10-95 

T i m e  

09:42 

09:44 
09:45 
09:46 
09:47 
09:48 
09 : 49 
09:50 

09:52 
09 : 53 
09 : 54 
09 : 55 
09:56 
09 : 57 
09 : 58 
09 : 59 
10: 00 
10:01 
10:02 
10:03 
10:04 
10:05 
10: 06 

09:43 

09:51 

10:07 
10: 08 
10: 09 
10:10 
10: 11 
10: 12 
10: 13 
10:14 
10: 15 
10:16 
10: 17 
10: 18 
10 : 19 
10:20 
10:21 
10:22 

02 c02 co NOX voc 
(% dv) ( %  dv) (Ppm dv) (PPm dv) (ppm w v )  
STACK STACK STACK STACK STACK 

18.84 
18.96 
19.33 
19.13 
19.05 
19.06 
19.10 
19.05 
19.03 
18.98 
19.05 
19.01 
19.10 
19.08 
19.17 
19.24 
19 - 33 
19.37 
19.40 
19.44 
19.37 
19.26 
19.20 
19.22 
19.10 
19.09 
19.11 
19.21 
19.23 
19.27 
19.24 
19.26 
19.30 
19.35 
19.40 
19.42 
19.51 
19.28 
19.12 
18.95 
19-01 

1.485 
1.176 
1.214 
1.372 
1.396 
1.343 
1.414 
1.391 
1.441 
1.433 
1.430 
1.385 
1.413 
1.356 
1.289 
1.201 
1.166 
1.150 
1 - 084 
1.151 
1.208 
1.294 
1.314 
1.390 
1.442 
1.411 
1.350 
1.272 
1.259 
1.283 
1.285 
1.217 
1.242 
1.111 
1.153 
0.987 
1.169 
1.314 
1.470 
1.500 
1.302 

64.91 
86.00 

102.50 

45.28 
75.70 
102.00 
152.70 
52.47 
57.20 
83.90 
160.80 
69.75 
45 - 54 
74.90 
123.90 
91.20 
30.65 
48.80 
67.99 

108.60 
38.21 
48.29 
79.20 
159.60 
69.89 
48.50 
80.20 
140.00 
104.70 
42.20 
81.00’ 
108.60 
124.60 
26.73 
41.71 
58.29 
126.40 
49.66 
39.23 
57.37 

112. ao 

15.44 
16.36 
18.05 
17.87 
16.94 
14.18 
16.65 
18.48 

15.95 
16.02 
17.61 
17.81 
14.99 
13 - 89 
16.76 
19.34 
19.09 
15.77 
17.57 
18.56 
18.61 
14.64 
14.71 
16.70 
17.39 
14.50 
13.09 
15.18 
16.86 
15.69 
13.00 
15.30 
18.00 
18.63 
15.91 
15.72 
19.17 
18.91 
16.58 
15.53 

18-76 

19.1 
18.2 
14.6 
18.5 
17.5 
18.8 
15.6 
16.6 
17.. 8 
19.9 
16.4 
14.5 
18.8 
18.7 
17.3 
14.6 
18.2 
17.0 
18.3 
14.9 
15.6 
16.9 
19.5 
15.9 
14.7 
18.9 
19.0 
16.9 
14.2 
18.9 
17.2 
18.3 
15.3 
17.0 
16.6 
18.9 
15.5 
14.0 
18.0 
19.1 
16.6 



wheelabrator/LP/Dungannon 
03/10/95 
95-415 

CEMS DATA RTO STACK 

! 

I 
1 I 

.i 

I 

I 
I 

I 
1 

.J 
J 
.J 

I 
I 

I 
J 

I 
4 
- 

Starting 
03-10-95 

Time 

10: 23 

10:25 
10:24 

10:26 
10:27 
10:28 
10:29 
10:30 
10:31 
10:32 
10:33 
10:34 
10:35 
10:36 
10:37 
10 : 3.8 
10:39 
10:40 
10:41 
10:42 
10:43 
10:44 
10:45 
10:46 
10: 47 
10:48 
10:49 
10:50 
10:51 
10: 52 
10:53 
10:54 
10:55 
10:56 
10:57 
10: 58 
10:59 
11: 00 
11: 01 
11:02 
11:03 

19.26 
19.28 
19.19 
19.20 
19.30 
19.28 
19.29 
19.26 
19.35 
19.32 
19.45 
19.45 
19.48 
19.51 
19.50 
19.48 
19.47 
19.49 
19.37 
19.27 
19.20 
19.07 
19-00 
19 - 03 
19.17 
19.23 
18 - 95 
18- 92 
18.87 
18.95 
19 - 09 
19-27, 
19.16 
19.23 
19.24 
19.26 
19.15 
19 - 15 
19.18 
19.07 
19.12 

1.176 
1.334 
1.339 
1.285 
1.302 
1.235 
1.238 
1.200 
1.193 
1.058 
1.021 
1.023 
0.966 
0.972 
0.989 
0.965 
0.949 
1.014 
1.122 
1.196 
1.295 
1.370 
1.357 
1.235 
1.168 
1.331 
1.437 
1.531 
1.462 
1.361 
1 - 188 
1 - 256 
1.254 
1.262 
1.184 
1.326 
1.418 
1.345 
1.488 
1.482 
1.546 

72.60 
48.77 
26.10 
44.93 
76.40 
86.40 
23.73 
32.28 
49.63 
88.30 
22.39 
17.15 
28.54 
58.15 
25.96 
9.39 
19.51 
37.93 
41.17 
14.71 
27.93 
68.81 
119.50 
38.95 
37.19 
47.33 
116.20 
58.98 
44.35 
69.49 
115.20 
81.90 
43.12 
67.04 
99-80 
119.70 
48.28 
48.59 
57.05 
112.40 
40.92 

18.63 
17.60 
15.99 
11.75 
13.51 
17.40 
18.83 
15.66 
15.49 

19.47 
17.53 
14.66 
17.06 
18.76 
18.15 
14.52 
16.10 
19.66 
20.58 
16.55 
17.22 
19.88 
20.97 
19.34 
13.84 
15.19 
17.38 
17.94 
14.73 
17.57 
22.04 
22.62 
19.33 
18.32 
22.19 
22.21 
16.73 
11.82 
13.78 
16.00 

18-93 

13.2 
16.9 
16.9 
17.8 
14.6 
16.6 
16.5 
18.4 
15.1 
13.5 
17.3 
18.7 
15.8 
12.6 
16.5 
16.7 
17.1 
13.9 
15.8 
16.4 
17.9 
15.4 
16.6 
17.9 
19.3 
17.0 
14.0 
18.1 
18.3 
17.9 
16.0 
18.9 
17.4 
18.8 
17.1 
19.0 
17.6 
19.4 
16.1 
13.9 
17.9 



Wheelabrator/LP/Dungannon 

95-415 
CEMS DATA RTO STACK 

031 10195 

Starting 
03-10-95 

Time 

11: 04 
11: 05 
11: 06 
11:07 
11: 08 
11: 09 
11: 1 0  
11: 11 
11:12 
11-13 
1 1 : 1 4  

11: 16 
11:17 
11:18 
11:19 
11:20 
1 1 : 2 1  
11:22 
11:23 
11: 24 
11:25 
11:26 

11:28 
11: 29 
11:30 
11:31 
11:32 
11:33 

11:35 
11: 36 

11:38 
11:39 
1 1 : 4 0  

11:42 

11:15 

11:27 

11:34 

11:37 

1 1 : 4 1  

11:43 
11:44 

1 9 . 0 6  
19 .14  
19 .12  
1 9 . 1 5  
19 .12  
1 9 . 1 4  
19 .36  
1 9 . 4 5  
19 .22  
19 .26  
19 .43  
19 .50  
19 .46  
19 .43  
19 .45  
1 9 . 5 4  
19 .55  
19 .48  
19 .57  
19 .59  
19 .56  
19 .54  
19 .55  
19 .59  
19 .58  
19 .60  
19 .56  
19 .62  
19 .59  
19 .57  
19 .57  
19 .57  
1 9 - 6 1  
1 9 . 6 1  
19 .56  
19 .60  
19 .73  
19 .72  
19 .67  
19.66 
1 9 . 7 3  

1.515 
1.510 
1 .503  
1.579 
1 .548  
1 .429  
1 .199  
1 .456  
1 .538  
1 .383  
1 .277  
1 .302  
1 .363  
1 .396  
1 .266  
1 .262  
1.337 
1 .322  
1 .183  
1.283 
1 .304  
1 .344  
1 .303  
1.386 
1.333 
1 .364  
1 .340  
1 .356  
1.355 
1 . 3 7 1  
1 .369  
1 .356  
1.359 
1 .398  
1 .423  
1 . 2 8 5  
1 .286  
1 . 3 1 5  
1 .344  
1 . 3 3 1  
1 .322  

32.90 
56.90 

138.20 
101.10 

58.43 
100.00 
118.70  
139 .40  

61.68 
89.40 

107.00 
155.30 

61.88 
68.58 
94.00 

158.90 
85 .80  
55.20 
68.10 

102.70 
81.90 
26.88 
50.66 
84.30 

134  - 2 0  
49.04 
74.20 

100.40 
183 .90  

86.60 
47.76 
67.75 

131 .00  
90.00 
40.24 
69.88 
90.10 

105.30  
31.37 
51.93 
73 .10  

15.73 
12.34 
13 .14  
16.37 
16;95  
15.00 
18 .11  
17.92 
17.34 
16.80 
16.15 
18.33 
20.07 
18.45 
16.69 
18.47 
20 .31  
21.27 
18.09 
15.79 
18.55 
18.27 
15.50 
12.58 
1 4  - 57 
17.38 
16.35 
13.75 
14.54 
18.57 
18.19 
14.30 
13.10 
16 .71  
17.77 
17.06 
13.16 
14.37 
17.20 
16.19 
13.60 

18.8 
16 .9  
14 .4  
1 9 . 3  
17 .7  
19.2 
16 .6  
18.3 
1 7 . 6  
19 .7  
17.2 
17 .4  
19 .6  
1 9 . 9  
18 .4  
1 6 . 8  
20 .0  
18.1 
18.6 
15 .0  
1 8 . 4  
17 .0  
18 .6  
15.5 
16 .6  
17 .9  
20.0 
17 .7  
1 6 . 5  
19 .9  
1 9 . 0  
1 7 . 3  
14 .7  
'18.9 
1 7 . 5  
1 8 . 5  
16 .0  
17 .4  
16 .9  
19 .2  
16.0 



Time 

11:45 
11:46 
11:47 
11:48 
11:49 
11: 50 

170 MinAvg 

I 
I 

.I 
1 
1 

_1 

J 
.J 

02 c02 co NOX voc 
( %  d v )  (% d v )  ( P P ~  d v )  (ppm d v )  ( P P ~  W 
STACK STACK STACK STACK STACK 

19.74 1.287 141.50 14.29 14.5 
19.78 1.333 55.28 17.72 19.0 
19.74 1.294 59.40 18.47 20.2 
19.85 1.254 82.30 15.95 17.6 
19.82 1.229 152.10 15.43 15.0 
19.84 1.218 86.80 18.85 19.1 

19.23 1.309 88.87 16.54 17.6 



WheelabratorfLPfDungannon 
03/10/95 
95-415 

CEMS DATA RTO STACK 

Calibrations: 

C W C B  1 Span Value = 100 
LOW Calibration Gas = 0 . 0 0  HIGH Calibration Gas = 50.00 

INITIAL CALIBRATION TIME --> 841 

FINAL CALIBRATION TIME ---- > 1228 
LOW Cal. Response = -0.17 HIGH Cal. Response = 49.56 

LOW Cal. Response = 0 . 0 0  HIGH Cal. Response = 50.38 

LOW System Drift = 0..17 % HIGH System Drift = 0.81 % 

[COZ B ] Span Value = 20 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 10.03 

INITIAL CALIBRATION TIME --> 841 

FINAL CALIBRATION TIME ---- > 1217 
LOW Cal. Response = 0.00 HIGH Cal. Response = 9.94 

LOW Cal. Response = 0.01 HIGH Cal. Response = 9.85 

LOW System Drift = 0.01 % HIGH System Drift = -0.46 % 

Span Value = 1000 
HIGH Calibration Gas = 300.00 

[CO B 1 
LOW Calibration Gas = 0.00 

INITIAL CALIBRATION TIME --> 841 

FINAL CALIBRATION TIME ---- > 1213 
LOW Cal. Response = 0.00 HIGH Cal. Response = 295.05 

LOW Cal. Response = 0.01 HIGH Cal. Response = 293.15 

LOW System Drift = 0.00 % HIGH System Drift = -0.19 % 
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Wheelabrator/LP/Dungannon 
03/10/95 
95-415 

CEMS DATA RTO STACK 
Calibrations: 

Span Value = 25 
0.00 HIGH Calibration Gas = 9.98 

[02 B 1 
LOW Calibration Gas = 

INITIAL CALIBRATION TIME --> 841 

FINAL CALIBRATION TIME ---- > 1211 
LOW Cal. Response = 0.01 HIGH Cal. Response = 9.68 

LOW Cal. Response = 0.02 HIGH Cal. Response = 9.77 

LOW System Drift = 0.04 % HIGH System Drift = 

[NOx B ] Span Value = 250 
LOW Calibration Gas = 0.00 HIGH Calibration Gas 

INITIAL. CALIBRATION TIME --> 841 

FINAL CALIBRATION TIME ----> 12 19 
LOW Cal. Response = -0.23 HIGH Cal. Response = 

LOW Cal. Response = -0.22 HIGH Cal. Response = 

0.40  % 

= 124.00 

123.22 

125.22 

LOW System Drift = 0.00 % HIGH System Drift = 0.80 B 
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APPENDIX D. 4 

DATA AND RESULTS FOR NOx, CO, AND VOC TESTING 

- RTO OUTLET (EVENING - 03/10/95) - 
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WheelabratorILPlDungannon 
031 10195 
95-415 

CEMS DATA RTO STACK 

Starting 
03-10-95 

T i m e  

16:Ol 
16 : 02 
16:03 
16:04 
16:05 
16 : 06 
16:07 

16:09 
16 : 10 
16: 11 
16:12 
16:13 
16:14 
16:15 
16:16 
16:17 
16:18 
16:19 
16 : 20 
16:21 
16:22 
16:23 
16:24 
16:25 
16:26 
16:27 
16 : 28 
16:29 
16:30 

16:32 
16:33 
16 : 34 
16 : 35 
16:36 
16:37 
16:38 
16: 39 
16:40 
16:41 

16:08 

16:31 

18.77 
18.72 
18 - 83 
18.79 
18.84 
18.78 
18.86 
18.82 
18.87 
18.87 
18.86 
18.79 
18.79 
18.78 
18.84 
18.87 
18.86 
18.88 
18-91 
18.90 
18 - 94 
19-00 
18.95 
19-01 
18.91 
18.85 
18.79 
18.88 
18.89 
18.99 
19.03 
19.00 
18.95 
18.95 
18.88 
18.93 
18.98 
19-01 
19.03 
19.09 
19.05 

1.345 
1.325 
1.333 
1.269 
1.343 
1.332 
1.319 
1.299 
1.307 
1.322 
1.324 
1.344 
1.754 
1.346 
1.329 
1.362 
1.325 
1.335 
1.318 
1.326 
1.236 
1.286 
1.306 
1.333 
1.370 
1.447 
1.420 
1.363 
1.293 
1.269 
1.306 
1.307 
1.330 
1.425 
1.370 
1.303 
1.280 
1.265 
1.270 
1.233 
1.385 

47.10 
57.20 

104.80 
174.80 
54.58 
51.62 
91.80 
185.50 
73.70 
41.34 
63.22 
166.00 
110.20 
39.17 
62.21 
149 - 20 
127.40 
38.97 
49.28 
105.30 
131.80 
35.75 
40.64 
87.40 
164.00 
60 - 64 
47.21 
75.20 
170.20 
70.90 
37.94 
69.84 

170.80 
119.30 
55.45 
67.52 

139.50 
134.30 
47.11 
51.88 
96.60 

15.30 
16.50 
15.69 
13.80 
13.06 
14.64 
14.53 
14.09 
13.54 
16.76 
16.96 
15.95 
14.73 
14.25 
14.90 
15.33 
15.32 
15.83 
18- 07 
18.36 
16.71 
14.36 
15.47 
16.43 
16.56 
14.53 
14.87 
14.06 
16.31 
17.40 
16.19 
12.63 
13.97 
16.60 
18.71 
16.76 
15.55 
17.05 
18.13 
15.77 
11.83 

16.1 
16.8 
14.6 
19.7 
17.7 
18.2 
15.1 
16.9 
19.1 
18.6 
14.9 
15.2 
20.0 
16.2 
17.2 
20.4 
23.0 
17.2 
17.6 
16.0 
21.0 
17.2 

14.9 
18.0 
19.0 
19.3 
15.7 
17.3 
19.3 
18.7 
16.1 
16.5 
21.4 
17.0 
17.2 
15.6 
22.0 
16.5 
17.0 
15.6 

18.2 



WheelabratarfLPfDungannan 
03 f 10195 
95-415 

CEMS DATA RTO STACK 

Starting 
0 3 -10-95 . .  

Time 

16:42 
16:43 
16:44 
16:45 
16:46 
16:47 
16:48 
16:49 
16:50 
16:51 
16:52 
16:53 
16:54 
16:55 
16: 56 
16:57 
16:58 
16:59 
17:OO 
17 : 01 
17:02 
17 : 03 
17:04 

17:06 
17 : 07 
17 : 08 
17:09 
17:lO 
17 : 11 
17 : 12 
17:13 
17:14 
17:15 
17:16 
17 : 17 
17 : 18 
17 : 19 
17:20 
17:21 
17:22 

17:05 

18.97 
18.93 
18.94 
18.95 
18 -89 
18.92 
18.84 
18.86 
18.83 
18.84 
18.78 
18.81 
18.77 
18.95 
19.08 
19.09 
19.13 
19.04 
18.94 
18.84 
18.81 
18.80 
18.96 
19.02 
19-11 
19.11 
19.11 
19.01 
18.91 
18.81 
18.91 
18.92 
18.93 
18.95 
18.87 
18.87 
18.86 
18.91 
18.89 
18.91 
18.88 

1.350 
1.401 
1.384 
1.429 
1.420 
1.512 
1.544 
1.509 
1.482 
1.581 
1.585 
1.558 
1.472 
1.348 
1.284 
1.251 
1.347 
1.386 
1.511 
1.509 
1.536 
1.408 
1.336 
1.281 
1.232 
1.233 
1.292 
1.406 
1.456 
1.418 
1.410 
1.385 
1.352 
1.374 
1.403 
1.403 
1.350 
1.374 
1.311 
1.345 
1.297 

154.70 
48.36 
44.68 
86.60 

185.40 
69.89 
52.38 
93.40 

200.30 
96.10 
40.60 
67.09 

169.90 
138.30 
40.46 
58.19 

128.30 
163.20 
55.03 
63.21 

116.50 
203.60 
69.24 
50.16- 
83.40 

176.50 
72.40 
44.73 
73.60 
187.60 
109.70 
44.73 
60.85 

132.90 
125.70 
41.82 
54.49 
118.10 
161.10 
49.72 
50.60 

13.85 
16.98 
17.80 
13.66 
13 - 69 
15.51 
15.72 
13.32 
13.95 
16.54 
18.51 
17.00 
13.81 
15.50 
17.00 
16.29 
13.94 
14.54 
17.21 
17.65 
15.01 
13.57 
15.30 
16.25 
15.34 
14.43 
15.58 
17.33 
16.15 
13.53 
12.81 
15.13 
14.85 
14.19 
12.97 
15.43 
16.78 
15.38 
12.63 
12.83 
14.72 

19.5 
16.6 
18.2 
14.9 
16.9 
18.9 
19.3 
15.7 
15.5 
19.9 
17.2 
16.3 
15.1 
21.0 
16.4 
16.8 
14.6 
21.4 
16.2 
16.8 
15.0 
19.5 
17.7 
18.4 
14.7 
16.4 
18.4 
18.5 
15.1 
16.0 
20.6 
16.7 
16.6 
14.6 
20.6 
16.0 
16.4 
14.7 
21.1 
15.7 
16.9 



Wheelabrator/LP/Dungannon 
03/10/95 
95-415 

CEMS DATA RTO STACK 

Starting 
03-10-95 

T i m e  

17:23 
17 : 24 
17:25 
17:26 

17 : 28 
17:27 

17 : 29 
17:30 
17:31 

17:33 

17:35 

17:32 

17 : 34 

17:36 
17 : 37 
17:38 
17 : 39 
17:40 
17:41 
17 : 42 

17:44 

17 : 46 

17:43 

17 : 45 

17:47 
17 : 48 

17 : 50 
17 : 49 

17 : 51 
17 : 52 
17:53 
17 : 54 

17:56 
17 : 57 
17:58 
17 : 59 
18 : 00 
18:Ol 
18 : 02 
18 : 03 

17 : 55 

18.93 
18.81 
18.86 
18.74 
18.74 
18.69 
18.77 
18.76 
18.83 
18.84 
18.86 
18.72 
18.70 
18.74 
18.76. 
18.75 
18.76 
18.83 
18.71 
18.70 
18.66 
18.68 
18.58 
18.63 
18.62 
18.70 
18.67 
18.77 
18.74 
18.73 
18.73 
18.73 
18.75 
18.78 
18.76 
18.82 
18.86 
18.87 
18.86 
18.85 
18.85 

1.350 
1.316 
1.399 
1.423 
1.413 
1.388 
1.396 
1.357 
1.296 
1.239 
1.402 
1.424 
1.378 
1.394 
1.355 
1.383 
1.298 
1.413 
1.396 
1.463 
1.493 
1.513 
1.468 
1.504 
-1.466 
1.409 
1.367 
1.395 
1.404 
1.385 
1.379 
1.398 
1.393 
1.376 
1.360 
1.295 

. 1.303 
1.283 
1.303 
1.286 
1.285 

99.80 
200.70 
69.62 
58.66 
94.30 
206.10 
91.40 
51.28 
74.20 
179.30 
97.10 
38.12 
53.27 
130.20 
126.20 
38.14 
46.81 
102.50 
170.00 
46.54 
47.12 
94.60 
198.70 
60.34 
46.01 
83.90 
209.30 
87.50 
44.40 
72.60 
179.60 
113.20 
41.66 
62.19 

150.00 
145.90 
40.61 
49.93 
114.60 
166.70 
43.30 

14.46 
13.58 
13.34 
16.22 
15.71 
14.84 
11-90 
13.41 
14.92 
15.41 
12.69 
12.85 
16.08 
16.16 
14.26 
12.06 
11.12 
14.08 
16.05 
15.34 
13.22 
14.15 
16.46 
16.49 
13.48 
12.74 
15.71 
16.06 
14.64 
12.91 
14.53 
16.17 
16.44 
13.53 
13.90 
16.35 
16 .'65 
13.96 ....7. 

1.3 - 05 
15.95 
17.59 

14.0 
18.5 
18.1 
18.6 
14.8 
17.2 
19.5 
18.4 
15.3 
15.6 
20.0 
15.9 
16.2 
13.9 
20.7 
16.0 
16.3 
14.2 
19.9 
16.3 
17.7 
14.1 
16.4 
18.8 
19.0 
15.1 
15.7 
19.9 
18.9 
15.7 
15.2 
21.0 
16.6 
17.2 
14.9 
21.9 
16.3 
16.7 
14.9 
21.2 
16.2 



WheelabratorfLP/Dungannon 
03 f 10 195 
95-415 

CEMS DATA RTO STACK 

Starting 
03-10-95 

T i m e  

18:04 
18:05 
18 : 06 

18:OB 
18:09 
18:lO 

18 : 07 

18 : 11 
18 : 12 
18 : 13 
18 : 14 
18:15 
18:16 
18 : 17 
18 : 18 
18:19 
18:20 
18:21 
18:22 
18 : 23 
18:24 
18:25 
18:26 
18:27 
18:28 
18:29 
18:30 
18:31 
18:32 
18:33 
18 : 34 
18:35 
18 : 36 
1 8 ~ 3 7  
18:38 
18:39 
18:40 
18:41 
18:42 
18:43 
18:44 

18.81 
18.88 
18.78 
18.83 
18.84 
18.86 

18.85 
18.79 
18.82 
18.77 
18.82 
18.75 
18.77 
18.79 
18.85 
18.92 
18.91 
18.94 
18.92 
18.87 
18.86 
18.87 
18.83 
18.91 
18.84 
18.86 
18.82 
18.82 
18.78 
18.71 
18.68 
18.66 
18.55 
18.53 
18 - 54 
18.54 
18.41 
18.34 
18.32 
18.31 

18-83 

1.314 
1.348 
1.332 
1.339 
1.348 
1.343 
1.350 
1.409 
1.406 
1.409 
1.385 
1.449 
1.424 
1.378 
1.372 
1.314 
1.333 
1.297 
1.331 
1.318 
1.379 
1.364 
1.373 
1.337 
1.350 
1.349 
1.333 
1.322 
1.360 
1.390 
1.359 
1.357 
1.381 
1.439 
1.348 
1.339 
1.351 
1.406 
1.409 
1.407 
1.314 

40.35 
69.38 

153.40 
38.74 
23.71 
54 - 70 
158.30 
68.45 
32.53 
64.61 

167.50 
116.60 
38.43 
60.00 
141.90 
147.10 
35.88 
45.73 
100 - 00 
164.40 
45.16 
38.72 
79.00 
177.00 
59.66 
31.96 
63.78 

171.80 
82.00 
35.36 
56.62 
161.50 
115.80 
40.45 
60.94 

138.80 
148.10 
46.55 
49.74 
112.00 
199.00 

16.91 
13.59 
14.24 
15.33 
15.48 
11.67 
11.34 
14.87 
16.20 
13.72 
12.85 
15.42 
16.85 
15.87 
13.41 
14.26 
15.38 
14.69 
11.77 
12.41 
14.67 
16.08 
14.07 
13.05 
14.01 
15.05 
14.46 
12.22 
12.58 
14.19 
14.27 
11.68 
11.32 
13.07 
14.03 
12.77 
10.96 
12.24 
13.27 
12.96 
11.74 

17.6 
14.3 
15.7 
18.2 
18.8 
15.2 
14.4 
19.1 
18.4 
15.9 
14.8 
20.5 
16.5 
17.0 
15.2 
21.4 
16.2 
16.8 
15.3 
20.1 
16.2 
18.0 
14.8 
16.5 
18.4 
18.5 
15.2 
14.8 
18.6 
16.8 
14.9 
14.2 
19.1 
15.1 
15.6 
13.9 
19.4 
14.8 
15.0 
13.6 
18.6 



Wheelabrator/LP/Dungannon 
03/10/95 
95-415 

CEMS DATA RTO STACK 

,: Starting 
i 03-10-95 

T i m e  

18:45 
18:46 
18:47 

18:49 

I 

I 

I 

1 

18:48 

18:50 
18:51 

18 : 53 
18:54 
18 : 55 1 18:56 
18 : 57 
18 : 58 1 18:59 
19:oo 

I 

18 : 52 
..I 

' 180 MinAvg 

02 c02 co NOx voc 
( %  dv) ( %  dv) (Ppm dv) (ppm dv) (PPm wv) 
STACK STACK STACK STACK STACK 

~~ 

18.28 
18.27 
18.23 
18.17 
18.07 
18.00 
18.01 
18.02 
18.08 
18.03 
17.95 
17.92 
17.97 
17.99 
17.98 
17.90 

1.329 
1.297 
1.294 
1.332 
1.431 
1.395 
1.313 
1.256 
1.252 
1.302 
1.306 
1.285 
1.234 
1.244 
1.267 
1.369 

56.64 
44.39 
82.70 
187.20 
70.20 
39.59 
71.00 
181.10 
91.90 
31.19 
43.25 
123.40 
116.10 
28.06 
36.89 
99.70 

12.19 
14.87 
14.44 
12.10 
10 - 37 
12.60 
12.92 
12.35 
12.00 
13.68 
14.70 
13 -78 
11.21 
11.41 
13.06 
13.32 

15.5 
16.2 
13.3 
15.3 
17.4 
17.2 
14.4 
15.0 
19.2 
15.5 
15.2 
13.4 
19.8 
15.7 
16.1 
14.4 

18.76 1.364 92.31 14.60 17.1 

Data Corrected for Calibrations 1 180 MinAvg 18.99 1.448 95.27 14.86 

I 

J 



Wheelabrator/L.P/Dungannon 
03 /10/95 
95-415 

CEMS DATA RTO STACK 

Calibrations: 

[THC B 1 span Value = 100 
M W  Calibration Gas = 0.00 HIGH Calibration Gas = 50.00  

INITIAL CALIBRATION TIME --> 1228 

FINAL CALIBRATION TIM% ----> 1928 
LOW Cal. Response = 0.00 HIGH Cal. Response = 50.38 

LOW Cal. Response = 0.72 HIGH Cal. Response = 44.97 

LOW System Drift = 0.72 % HIGH System Drift = -5.40 % 

[C02 B ] Span Value = 20 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 10.03 

INITIAL CALIBRATION TIME --> 1217 

FINAL CALIBRATION TIME ----> 1928 
LOW Cal. Response = 0.01 HIGH Cal. Response = 9.85 

LOW Cal. Response = -0.00 HIGH Cal. Response = 9.05 

LOW System Drift = -0.05 % HIGH System Drift = -4.03 % 

[CO B 1 Span Value = 1000 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 300.00 

INITIAL CALIBRATION TIME --> 1213 

FINAL CALIBRATION TIME ----> 1928 
LOW Cal. Response = 0.01 HIGH Cal. Response = 293.15 

LOW Cal. Response = -0.92 HIGH Cal. Response = 290.16 

LOW System Drift = -0.09 % HIGH system Drift = -0.30 % 
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Wheelabrator/LP/Dungannon 
03/10/95 
95-415 

CEMS DATA RTO STACK 
Calibrations: 

Span Value = 25 
0.00 HIGH Calibration Gas = 9.98 

[02 B 1 
M W  Calibration Gas = 

INITIAL CALIBRATION TIME --> 1217 

FINAL CALIBRATION TIME ----> 1928 
LOW Cal. Response = 0.02 HIGH cal. Response = 9.77 

LOW Cal. Response = 0.04 HIGH Cal. Response = 9.98 

LOW System Drift = 0.09 % HIGH System Drift= 0.81 % 

[NOx B ] Span Value = 250 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 124.00 

INITIAL CALIBRATION TIME --> 1219 

FINAL CALIBRATION TIME ----> 1928 
LOW Cal. Response = -0.22 HIGH Cal. Response = 125.22 

LOW Cal. Response = -0.33 HIGH Cal. Response = 122.48 

LOW System Drift = -0.04 % HIGH System Drift = -1.10 % 
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APPENDIX D.5 

DATA AND RESULTS FOR NOx, CO, AND VOC T E S T I N G  

- SCRUBBER OUTLET (MORNING - 03/10/95) - 



Starting 
03-10-95 

T i m e  

09:01 
09:02 
09:03 
09:04 
09 : 05 
09:06 
09:07 
09:08 
09:09 
09 : 10 
09:11 
09:12 
09: 13 
09:14 
09:15 
09: 16 
09:17 
09:18 
09: 19 
09:20 
09:21 
09:22 
09:23 
09:24 
09 : 25 

09:27 
09 : 28 

09:26 

09: 29 
09:30 
09:31 

09:33 
09:34 
09:35 
09:36 
09:37 
09:38 
09:39 
09:40 
09:41 

09:32 

Wheelabrator/LP/Dungannon 
03/10/95 
95-415 

CEMS DATA SCRUBBER OUTLET 

02 c02 co NOX voc 
( 2  dv) (% d v )  ( P P ~  dv) (ppm dv) ( P P ~  w v )  
OUTLET OUTLET OUTLET OUTLET OUTLET 

17.99 
17.68 
17.42 
17.21 
17.20 
17.45 
17.64 
18.01 
17.90 
17.87 
17.89 
17.82 
17.61 
17.55 
17.52 
17.59 
17.60 
17.81 
18.08 
18.34 
18.33 
18.15 
18.15 
18.22 
18.21 
18 - 17 
18.22 
18.23 
18.20 
18.03 
17.86 
17.81 
17.80 
17.74 
17.72 
17.82 
17.73 
17.63 
17.58 
17.47 
17.33 

2.989 
3.364 
3.408 
3.413 

. 3.366 
3.157 
2.885 
2.911 
2.917 
2.911 
2.955 
3.176 
3.250 
3.275 
3.228 
3.237 
2.995 
2.771 
2 - 520 
2.489 
2.700 
2.697 
2.622 
2 - 580 

+-, 2.668 
2.613 
2.573 
2.609 
2.765 
2.891 
2.970 
2.962 
3.024 
3 - 061 
2.951 
3.014 
3.124 
3.159 
3.274 
3.421 
3.500 

358.10 
472.20 
545.00 
567.30 
559.40 
528.50 
446.30 
357.50 
372 - 50 
384.10 
381.20 
428 -20 
493.60 
528.10 
546.70 
551.50 
536.10 
409.60 
310.20 
250.20 
275.90 
305.40 
296.20 
277.80 
286.80 
295.70 
346.20 
280.70 
283.00 
340.70 
391.10 
401.20 
387.60 
391.10 
400.30 
403.90 
432.60 
432 -90 
403.50 
435.90 
501.50 

32.44 
27.12 
26.18 
25.42 
26.95 
27.96 
29.18 
28.97 
28.15 
28.26 
27.27 
26.96 
26.58 
26.32 
26.90 
26.74 
27.40 
28.57 
32.53 
39.51 
30.19 
28.79 
29.76 
31.34 
30.37 
31.54 
32.03 
32.16 
31.25 
27.77 
27.87 
28.44 
29.59 
29.45 
34.85 
30.33 
30.59 
33.16 
32.90 
31.74 
32.38 

28.4 
24.8 
27.5 
42.5 
47.0 
47.1 
36.0 
33.0 
34.9 
39.4 
35.8 
40.0 
42.7 
50.4 
44.7 
44.4 
37.0 
28.3 
32.4 
35.1 
25.2 
22.3 
21.2 
26.8 
20.1 
26.0 
22.6 
24.7 
27.2 
24.0 
24.4 
24.1 
23.7 
30.7 
23.4 
32.8 
30.5 
30.3 
37.8 
38.5 
47.3 



Wheelabrator/LP/Dungannon 
03/10/95 
95-415 

CEMS DATA SCRUBBER OUTLET 

Starting 
03 -10-95 

Time 

09:42 
09:43 
09:44 
09:45 
09:46 
09 : 47 
09:48 
09:49 
09:50 
09:51 
09:52 
09:53 
09:54 
09:55 
09 : 56 
09:57 
09 : 58 
09:59 
10: 00 
10:01 
10:02 
10:03 
10:04 
10:05 
10:06 
10:07 
10:08 
10:09 
10:10 
10:11 
10:12 
10:13 
10:14 
10:15 
10: 16 
10: 17 
10: 18 
10:19 
10:20 
10:21 
10:22 

17.24 
17.24 
17.87 
18.34 
17.66 
17.67 
17.64 
17.62 
17.52 
17.49 
17.44 
17.44 
17.56 
17.52 
17.57 
17.69 
17.98 
18.33 
18.31 

18.54 
18.33 
18.15 
17.90 
17.68 
17.53 
17.56 
17.71 
17.84 
17.88 
17.92 
17.93 
17.94 
18.07 

18.34 
18.78 
18.50 
18.10 
17.78 
17.62 

l a .  53 

18.33 

3.494 
2.940 
2.302 
3.066 
3.039 
3.024 
3.045 
3.164 
3.172 
3.224 
3.226 
3.125 
3.158 
3.098 
3.020 
2.722 
2.393 
2.280 
2.179 
2.152 
2.350 
2.493 
2.739 
2.980 
3.113 
3.111 
2.956 
2.802 
2.763 
2.739 
2.706 
2.708 
2.610 
2.356 
2.372 
1.932 
2 - 180 
2.570 
2.860 
3.026 
2.878 

482.00 
479.30 
830.00 
1002. oo* 
1002. oo* 
1002. oo* 
1002. oo* 
1002. oo* 
996.00 
997.00 
938.00 
991.00 
985.00 
944.00 
853.00 
620.30 
633.50 
844.00 
988.00 
1002. oo* 
1002. oo* 
1002. oo* 
1002. oo* 
1002 - oo* 
1002. oo* 
884.00 
987.00 
1002. oo* 
1002. oo* 
1002. oo* 
1002. oo* 
1002. oo* 
1002 - oo* 
1002. QO* 
596.00 
151.20 
308.50 
432.60 
497.00 
562.80 
630.60 

32.40 
34.82 
37.23 
31.03 
31.02 
29.93 
29.69 
29.01 
28.72 
29.57 
28.13 
28.04 
28.89 
28.32 
28.68 
30.95 
34.51 
35.81 
35.74 
34.00 

28.18 
26.90 
25.06 
24.24 
23.65 
24.56 
26.13 
25.79 
27.12 
26.30 
26.55 

31.98 
32.89 
33.60 
33.89 
29.38 
24.04 
21.78 
23.07 

29. a7 

28-38 

47.3 
43.5 
47.0 
40.5 
43.0 
41.7 
48.3 
38.8 
37.9 
41.9 
43.0 
43.5 
43.0 
42.3 
39.0 
33.7 
34.8 
28.1 
35.2 
40.7 
43.3 
42.7 
40.0 
39.3 
40.7 
42.5 
43.3 
44.3 
44.4 
44.1 
44.0 
42.0 
38.2 
33.2 
25.0 
24.0 
24.1 
25.9 
33.8 
35.2 
37.5 



Wheelabrator/LP/Dungannon 
03/10/95 
95-415 

CEMS DATA SCRUBBER OUTLET 

Starting 
03-10-95 

T i m e  

! 

I 
I 

I 
I 
1 

I 
I 
1 
1 
I 
I 
f 

I 

1 

i 

10:23 
10:24 
10:25 
10:26 
10:27 
10:28 
10:29 
10:30 
10:31. 
10:32 
10:33 
10:34 
10:35 
10:36 
10:37 
10:38 
10:39 
10:40 
10:41 
10:42 

10: 44 
10:45 
10:46 
10:47 
10:48 
10:49 
10:50 
10:51 
10: 52 
10:53 
10:54 
10:55 
10:56 
10:57 
10:58 
10:59 
11: 00 
11: 01 
11: 02 
11: 03 

10:43 

17.84 
18.47 
17 - 98 
17.84 
17.75 
17.89 
18.02 
18 - 22 
18-19 
18.37 
18.62 
18.88 
18.85 
18.96 
18 - 98 
19.05 
19.10 
19.04 
18.94 
18.74 
18.54 
18.26 
18.30 
18.36 
18.56 
18.78 
18.44 
17 - 63 
17.69 
17.98 
17 - 98 
18.42 
18.69 
18.69 
18.78 
18.82 
18.77 
18.47 
18.23 
17.46 
17.29 

2.168 
2.645 
2.799 
2.915 
2.780 
2.662 
2.432 
2.532 
2.344 
2.149 
1.834 
1.858 
1.787 
1.744 
1.709 
1.637 
1.701 
1.773 
1.985 
2.184 
2.422 
2.407 
2.338 
2.147 
1.919 
2.320 
3.042 
2.941 
2.643 
2.663 
2.239 
1.974 
2.008 
1.917 
1.840 
1.928 
2.170 
2.400 
3.184 
3.337 
3.426 

855.00 
952.00 
1002. oo* 
1002. oo* 
1002. oo* 
976.00 
890.00 
627.00 
267.90 
166 -70 
225.70 
284.30 
277.90 
256.90 
260.60 
244.70 
238.80 
277.30 
298.90 
363.50 
446.30 
522 -90 
530.90 
491.30 
391.30 
384.00 
545.00 
555.40 
565.30 
497.30 
422.30 
287.00 
277.00 
233.00 
261.30 
208.00 
225.50 
295.60 
367.50 
448 - 00 
471.60 

29.88 
23.86 
22.53 
21.52 
22.30 
23.98 
28.60 
27.06 
27.71 
28.49 
31.07 
30.72 
29.49 
28.97 
28.10 
27.55 
28.08 
28.87 
30.89 
31.82 
29.73 
29.26 
29.76 
31.34 
31.47 
30.84 
22.29 
20.29 
24.36 
24.93 
29.97 
31.86 
31.28 
29.81 
27.13 
29.30 
29.47 
29.44 
18.20 
18.99 
20.09 

43.4 
41.6 
37.0 
33.5 
31.8 
29.6 
32.2 
25.0 
21.6 
17.6 
17.5 
16.4 
15.4 
14.9 
14.3 
14.3 
13.7 
13.4 
13.2 
13.7 
15.1 
15.9 
16.0 
13.2 
12.5 
16.7 
19.9 
21.7 
24.8 
23.0 
17.9 
15.9 
15.4 
17.4 
14.6 
13.3 
14.4 
17.9 
26.8 
34.7 
39.5 



Wheelabrator/LZ/Dungannon 
03/10/95 
95-415 

CEMS DATA SCRUBBER OUTLET 

Starting 
03-10-95 

Time 

11: 04 
11: 05 
11:06 
11: 07 
11:08 
11:09 
11:10 
11: 11 
11: 12 
11: 13 
11: 14 
11:15 
11: 16 
11:17 
11: 18 
11: 19 
11: 20 
11:21 
11:22 
11:23 
11:24 
11:25 
11:26 
11:27 
11:28 
11:29 
11:30 
11:31 
11: 32 
11: 33 
11: 34 
11: 35 
11:36 
11: 37 
11:38 
11:39 
11:40 
11:41 
11:42 
11:43 
11:44 

17 - 16 
17.15 
17.15 
17.19 
17.37 
17.50 
17.59 
18.42 
18 - 23 
17.62 
17.97 
18.20 
18.29 
18.33 
18.14 
18.20 
18.44 
18.41 
18.26 
18.33 
17.90 
17.78 
17- 66 
17.66 
17.54 
17.59 
17.70 
17.82 
17.92 
17.92 
17.93 
17.89 
17.56 
17.55 
17.61 
17.68 
17.76 
17.90 
17.56 
17.41 
17. 50 

3.421 
3.475 
3.399 
3.256 
3.105 
3.044 
2.138 
2.391 
3.003 
2.653 
2.407 
2.364 
2.316 
2.508 
2.406 
2.176 
2.217 
2.322 
2.125 
2.615 
2.647 
2.736 
2.683 
2.829 
2.754 
2.672 
2.563 
2.498 
2.557 
2.509 
2.575 
2.867 
2.802 
2.743 
2.673 
2.534 
2.491 
2.872 
2.804 
2.700 
2.77.3 

474.10 
477.80 
481.80 
497.90 
484.20 
507.30 
629.60 
986.00 
715.00 
334.90 
257.10 
230.10 
227.20 
184.20 
211.50 
301.70 
348.00 
193.10 
189. 50 
329.50 
331.40 
483 -90 
778 .OO 

1002. oo* 
923.00 
859.00 
908.00 
822.00 
815.00 
759.00 
672.40 
773 .OO 
903.00 
889 .OO 
826.00 
794.00 
926.00 
996.00 

1002 .oo* 
1002.00* 
1002. oo* 

21.69 
22.83 
22.00 
21.37 
19.77 
20.25 
33.79 
30.26 
21.25 
24.99 
29.09 
29.92 
29.31 
26.84 
28.61 
31.29 
30.45 
28.52 
33.71 
26.61 
27.51 
24.64 
24.50 
22.75 
22.30 
23.80 
23.88 
23.84 
22.78 
24.74 
25.71 
21.28 
21.61 
21.85 
23.40 
24.75 
26.84 
22.90 
24.00 
24.53 
24.12 

40.7 
43.5 
42.6 
38.4 
35.6 
33.7 
40.5 
28.6 
26.7 
22.8 
22.2 
21.9 
20.5 
21.4 
19.0 
17.4 
15.7 
15.2 
17.0 
20.6 
27.6 
31.0 
36.7 
31.1 
30.9 
30.2 
27.7 
27.3 
26.5 
24.8 
27.8 
32.3 
34.2 
36.2 
32.5 
31.9 
32.1 
35.5 
37.2 
35.4 
37.5 
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Wheelabrator/LP/Dungannon 

95-415 
CEMS DATA SCRUBBER OUTLET 

03/10 /95 

11:45 
11:46 
11:47 

11: 49 
11:50 

11: 48 

17.54 2.772 1002. oo* 22.98 38.9 
17.57 2.699 1002. oo* 23.94 41.0 
17.53 2.602 1002. oo* 25.97 35.8 
17.53 2.520 1002. oo* 26.56 38.4 
17.53 2.483 1002. oo* 26.68 39.0 
17.52 2.391 1002. oo* 27.33 40.5 

170 MinAvg I 17.96 2.685 598.22 27.79 30.9 

Data Corrected for Calibrations 
170 MinAvg 17 - 67 2.752 596.68 30.25 



Wheelabrator/LP/Dungannon 
03/10/95 
95-415 

CEMS DATA SCRUBBER OUTLET 

Calibrations: 

[THCA 1 Span Value = 100 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 50.00 

INITIAL CALIBRATION TIME ---> 841 

FINAL CALIBRATION TIME ---- -> 1224 
L O W  Cal. Response = -0.57 HIGH Cal. Response = 51.88 

L O W  Cal. Response = -0.44 HIGH Cal. Response = 51.12 
~ ~~ 

~ 

L O W  System Drift = 0.13 % HIGH System Drift = -0.75 % 

[C02 A 3 Span Value = 20 ~~ ~ 

L O W  Calibration Gas = 0.00 HIGH Calibration Gas = 10.03 

INITIAL CALIBRATION TINE --> 841 

FINAL CALIBRATION TIME -----> 1217 
L O W  Cal. Response = -0.02 HIGH Cal. Response = 9.93 

L O W  Cal. Response = -0.01 HIGH Cal. Response = 9.73 

L O W  System Drift = 0.05 % HIGH System Drift = -1.00 % 

14 

[CO A 1 Span Value = 1000 
L O W  Calibration Gas = 0.00 HIGH Calibration Gas = 300.00 

INITIAL CALIBRATION TIME --> 841 

FINAL CALIBRATION TIME ----> 1213 
L O W  Cal. Response = -0.29 HIGH Cal. Response = 301.08 

L O W  Cal. Response = -0.12 HIGH Cal. Response = 300.27 

L O W  System Drift = 0.02 % HIGH System Drift = -0.08 % 
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Wheelabrator/LP/Dungannon 
03/10/95 
95-415 

CEMS DATA SCRUBBER OUTLGP 
Calibrations: 

[02 A 1 Span Value = 25 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 9.98 

INITIAL CALIBRATION TIME --> 841 

FINAL CALIBRATION TIME ----> 12 17 
LOW Cal. Response = 0.03 HIGH Cal. Response = 10.20 

LOW Cal. Response = 0.05 HIGH Cal. Response = 10.11 

LOW System Drift = 0.05 % HIGH System Drift = -0.36 % 

[NOx A 3 Span Value = 250 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 124.00 

INITIAL CALIBRATION TIME --> 841 

FINAL CALIBRATION TIME ----> 1219 
LOW Cal. Response = -2.25 HIGH Cal. Response = 121.45 

LOW Cal. Response = -2.25 HIGH Cal. Response = 120.35 

LOW System Drift = -0.00 % HIGH System Drift = -0.44 % 



Marker Description Display Average 

* Data exceeds limit Of monitor. Actual value >lo00 ppm v' J 
A Data was Absent from original raw data file. J 
C CALIBRATION POINT J 
P Port Change v' 
R Waiting for Response Time to Elapse J 
X DATA NOT INCLUDED IN AVERAGE -f 
a Port A of Stratification Check -f 
b port B of Stratification Check -f 
C Port C of Stratification Check -4 
d port D of Stratification Check J 
Z Zero Calibration -f - .  - 
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APPENDIX D.6 

DATA AND RESULTS FOR NOx, CO, AND VOC TESTING 

- PRESS INLET (EVENING - 03/10/95) - 
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Wheelabrator/LP/Dungannon 
03 110 195 
95-415 

CEMS DATA PRESS INLET 

Starting 
03-10-95 

Time 

16:Ol 
16:02 
16:03 
16:04 
16: 05 
16:06 
16: 07 
16:08 
16 : 09 
16:lO 
16:11 
16:12 
16:13 
16:14 
16:15 
16:16 
16 : 17 
16 I 18 
16:19 
16:20 
16:21 
16:22 
16: 23 
16:24 
16: 25 
16:26 
16:27 
16:28 
16:29 
16:30 
16:31 
16: 32 
16:33 
16:34 
16: 35 
16:36 
16:37 
16:38 
16: 39 
16:40 
16:41 

20.13 
20.12 
20.13 
20.11 
20.10 
20.12 
20.13 
20.14 
20.13 
20.15 
20.16 
20.16 
20.20 
20.21 
20.22 
20.23 
20.26 
20 - 25 
20.30 
20.26 
20 - 26 
20.29 
20.28 
20.33 
20.32 
20.30 
20.30 
20.32 
20.31 
20.31 
20.33 
20.31 
20.29 
20.33 
20.33 
20.32 
20 - 32 
20.28 
20.28 
20.33 
20.32 

0.033 
0.044 
0.039 
0.033 
0.033 
0.041 
0.035 
0.029 
0.028 
0.035 
0.040 
0.034 
0.028 
0.034 
0.044 
0.038 
0.028 
0.030 
0.038 
0.040 
0.027 
0.029 
0.035 
0.042 
0.030 
0.031 
0.028 
0.022 
0.023 
0.031 
0.027 
0.025 
0.025 
0.036 
0.032 
0.025 
0.022 
0.029 
0.027 
0.028 
0.022 

10.04 
9.11 
8.10 
7.50 
7.17 
7.34 
6.94 
6.57 
6.44 
5.94 
5.57 
6.74 
7.90 
8.34 
8.17 
7.44 
6.44 
5.84 
5.44 
5.27 
4.59 
4.01 
3.41 
6.45 
9.14 
10.04 
7.54 
5.71 
4.39 
4.14 
3.59 
3.43 
3.34 
3.70 
3.51 
5.70 
7.14 
8.27 
6.14 
4.20 
3.62 

-1.90 2.5 
-1.78 3.5 
-2.16 5.1 
-2.34 4.4 
-2.16 2.8 
-1.61 2.8 
-2.05 4.6 
-2.31 4.7 
-2.31 3.2 
-1.70 2.3 
-1.88 4.0 
-2.23 4.9 
-2- 37 3.8 
-1.93 2.5 
-1.73 3.1 
-2.17 4.2 
-2.38 3.3 
-2.21 1.0 
-1.56 0.0 
-2.04 -0.5 
-2.33 -0.5 
-2 - 35 0.2 
-1.64 1.3 
-1.00 3.9 
-2.21 5.0 
-2.39 3.6 
-2.42 2.0 
-2.43 1.3 
-1.84 1.2 
-1.60 3.1 
-2.13 4.9 
-2.39 3.8 
-2.17 2.2 
-1.34 2.6 
-1.88 5.1 
-2.30 5.0 
-2.32 3.0 
-1.39 2.4 
-1.61 4.8 
-2.14 5.2 
-2.38 3.4 



Wheelabrator/LP/Dungannon 
03/10/95 
95-415 

CEMS DATA PRESS INLET 

starting 
03 -10-9 5 

Time 

16: 42 
16:43 
16:44 

16:46 
16:47 

16:45 

16:48 
16:49 
16:50 
16:51 
16:52 
16:53 
16:54 

16:56 
16:57 

16:59 

16:55 

16 : 58 

17 : 00 
17:Ol 
17 : 02 
17:03 
17:04 
17: 05 

17 : 07 
17:08 

17: 10 

17:06 

17:09 

17:11 
17:12 
17:13 
17 : 14 
17:15 
17:16 
17 : 17 
17:18 
17 : 19 
17:20 
17:21 
17:22 

02 c02 co N O x  voc 

20.32 
20.28 
20.35 
20.34 
20.32 
20.35 
20.36 
20.34 
20.34 
20.34 
20.33 
20.35 
20.34 
20.31 
20.30 
20.28 
20.31 
20.31 
20.30 
20.29 
20.26 
20.21 
20.20 
20.20 
20.22 
20.25 
20.27 
20.28 
20.29 
20.27 
20.34 
20.32 
20.33 
20.35 
20.35 
20 - 35 
20.36 
20.38 
20.37 
20.30 
20.39 

0.024 
0.033 
0.031 
0.027 
0.029 
0.030 
0.029 
0.027 
0.023 
0.030 
0.041 
0.034 
0.032 
0.030 
0.036 
0.035 
0.028 
0.030 
0.037 
0.036 
0.033 
0.028 
0.030 
0.030 
0.030 
0.028 
0.028 
0.038 
0.037 
0.030 
0.030 
0.038 
0.036 
0.031 
0.027 
0.032 
0.036 
0.037 
0.031 
0.031 
0.036 

3.34 
2.93 
2.90 
2.43 
2.33 
2.33 
3.70 
4.93 
4.55 
5.34 
5.34 
4.47 
4.43 
5.59 
6.90 
7.67 
7.74 
7.27 
6-60 
6.10 
5.50 
4.04 
5.02 
5.27 
4.79 
4.14 
3.97 
4.29 
4.56 
4.38 
4.49 
4.39 
4.84 
4.72 
4.70 
4.72 
4.57 
3.69 
3.68 
3.68 
4.07 

-1.79 2.1 
-1.21 3.7 
-1.90 5.6 
-2.33 4.4 
-2.13 2.4 
-1.01 2.9 
-1.66 - 5.8 
'2.22 4.8 
-2.29 2.8 
-1.22 2.6 
-1.40 5.6 
-2.04 5.9 
-2.36 3.9 
-1.64 2.9 
-1.00 5.2 
-1.78 6.5 
-2.30 4.7 
-2.08 2.8 
-0.93 3.6 
-1.58 6.1 
-2.16 5.1 
-2.29 3.0 
-1.11 2.9 
-1.24 5.9 
-1.97 5.8 
-2.35 3.7 
-1.70 2.6 
-0.91 4.8 
-1.75 6.3 
-2.31 4.5 
-2.16 2.7 
-0.83 3.6 
-1.52 6.5 
-2.14 5.4 
-2.33 3.1 
-1.30 2.7 
-1.27 5.7 
-1.96 5.6 
-2.36 3.5 
-1.84 2.3 
-0.93 4.5 



Wheelabrator/LP/Dungannon 
03/10/95 
95-415 

CEMS DATA PRESS INLET 

Starting 
03-10-95 

Time 

17:23 
17:24 
17:25 
17:26 
17:27 
17:28 
17:29 
17:30 
17:31 
17:32 
17:33 
17:34 
17:35 
17:36 
17 : 37 
17:38 
17: 39 
17:40 
17:41 
17 : 42 
17:43 
17 : 44 
17:45 
17 : 46 
17 : 47 
17 : 48 
17:49 
17:50 
17:51 
17:52 
17 : 53 
17 : 54 
17 : 55 
17 : 56 
17 : 57 
17 : 58 
17:59 
18:OO 
18 : 01 
18 : 02 
18:03 

~ ~ ~ -~ 

02 c02 co NOX voc 

20.39 
20.39 
20.40 
20.42 
20.40 
20.38 
20.43 
20.42 
20.42 
20.44 
20.42 
20.46 
20.44 
20.44 
20.44 
20.43 
20.44 
20.42 
20.44 
20.43 
20.45 
20.46 
20.42 
20.43 
20.44 
20.46 
20.45 
20 - 43 
20.41 
20.41 
20 - 38 
20 - 38 
20.42 
20.42 
20.41 
20.42 
20.41 
20.42 
20.42 
20.43 
20.44 

0.032 
0.029 
0.026 
0.036 
0.035 
0.029 
0.028 
0.028 
0.034 
0.025 
0 - 027 
0.024 
0.036 
0.033 
0.030 
0.027 
0.024 
0.032 
0.033 
0.033 
0.028 
0.029 
0.031 
0.029 
0.028 
0.026 
0.036 
0.030 
0.032 
0.024 
0.032 
0.038 
0.035 
0.031 
0.031 
0.032 
0.036 
0.030 
0.030 
0.033 
0.041 

4.54 
4.77 
5.26 
6.34 
6.34 
6.34 
5.45 
5.24 
5.01 
4.50 
3.74 
3.51 
5.36 
8.09 
9.27 
10.95 
13.05 
14.43 
13.84 
16.89 
21.57 
22.35 
22.93 
20.36 
17.43 
18.16 
15.51 
13 -44 
12.88 
12.86 
13.51 
12.36 
9.59 
8.17 
7.42 
7.50 
7.77 
7.43 
7.19 
6.75 
6.25 

-1.75 
-2.29 
-2 -22 
-0.89 
-1.45 
-2.11 
-2.34 
-1.45 
-1.11 
-1.85 
-2.29 
-1.96 
-0.99 
-1.69 
-2.17 
-2.30 
-2.28 
-1.27 
-1.47 
-1.98 
-2.27 
-1.68 
-1.03 
-1.72 
-2.21 
-2.06 
-0.99 
-1.58 
-2.08 
-2.25 
-1.50 
-1.12 
-1.81 
-2.25 
-1.96 
-0.98 
-1.64 
-2.17 
-2.19 
-1.12 
-1.30 

6.2 
4.3 
2.4 
3.2 
6.3 
5.2 
2.7 
2.1 
5.0 
5.3 
3.3 
1.8 
3.7 
5.6 
4.2 
2.4 
1.9 
2.6 
6.0 
5.5 
3.5 
2.5 
4.9 
5.8 
4.1 
2.1 
2.9 
5.5 
4.4 
2.3 
1.7 
4.1 
4.7 
3.0 
1.5 
2.8 
5.0 
3.8 
1.8 
1.5 
4.2 



Wheelabrator/LP/Dungannon 
03/10/95 
95-415 

CEMS DATA PRESS INLET 

starting 
03-10-95 

Time 

18:04 
18:05 
18:06 
18 : 07 

18 : 09 
18 : 08 

18 : 10 
18 : 11 
18:12 
18:13 
18 : 14 
18:15 
18:16 
18 : 17 
18 : 18 
18:19 
18:20 
18 : 21 
18:22 
18:23 
18:24 
18 : 25 
18:26 
18:27 
18:28 
18:29 
18:30 
18:31 
18:32 
18:33 
18:34 
18:35 
18:36 
18:37 
18:38 
18:39 
18 : 40 
18:41 
18:42 
18:43 
18:44 

02 c02 co NOx ' VOC 

20.44 
20.45 
20.45 
20.45 
20.44 
20.44 
20.43 
20.43 
20.44 
20.44 
20.42 
20.39 
20.42 
20.42 
20.42 
20.42 
20.47 
20.47 
20.44 
20.47 
20.43 
20.49 
20.47 
20.48 
20.47 
20.48 
20.50 
20.50 
20.50 
20.50 
20.52 
20.52 
20.54 
20.50 
20.57 
20.56 
20.57 
20.58 
20.58 
20.57 
20.57 

0.034 
0.026 
0.028 
0.038 
0.032 
0.028 
0.028 
0.031 
0.027 
0.026 
0.021 
0.025 
0.033 
0.031 
0.029 
0.029 
0.034 
0.033 
0.030 
0.026 
0.033 
0.033 
0.028 
0.024 
0.029 
0.028 
0.027 
0.027 
0.029 
0.036 
0.033 
0.026 
0.025 
0.039 
0.034 
0.032 
0.029 
0.034 
0.033 
0.031 
0.025 

5.84 
5.92 
7.09 
8.09 
8.09 
7.17 
7.02 
6.92 
6.34 
5.42 
5.05 
6.09 
6.34 
6.34 
6.77 
8.76 

10.34 
10.92 
12.55 
13.67 
12.78 
13.45 
15.34 
14.01 
13.27 
12.96 
11.65 
10.54 
10.41 
9.80 
9.05 
8.47 
8.28 
8.05 
7.11 
6.35 
6.14 
6.28 
7.56 
7.84 
7.67 

-1.96 
-2.27 
-1.61 
-1.09 
-1.80 
-2.27 
-2.05 
-0.96 
-1.60 
-2.16 
-2.23 
-1.11 
-1.32 
-1.96 
-2.30 
-1.57 
-1.02 
-1.77 
-2.29 
-2.07 
-0.83 
-1.57 
-2.16 
-2.29 
-1.15 
-1.31 
-1.99 
-2.35 
-1.67 
-0.89 
-1.74 
-2.31 
-2.16 
-0.95 
-1.64 
-2.24 
-2.39 
-1.30 
-1.30 
-2.07 
-2.45 

4.3 
2.5 
1.4 
3.3 
4.5 
3.2 
1.5 
2.1 
4.4 
3.6 
1.8 
1.4 
3.9 
4.1 
2.5 
1.3 
2.6 
4.1 
3.2 
1.5 
1.7 
3.9 
3.5 
1.9 
1.1 
2.9 
3.6 
2.3 
1.0 
1.8 
3.2 
2.6 
1.2 
1.0 
2.6 
2.8 
1.6 
0.8 
2.1 
2.9 
2.1 



Wheelabrator/LP/Dungannon 
03 /10/95 
95-415 

CEMS DATA PRESS INLET 

~ Starting 
:i 03-10-95 

Time 

I 18 : 45 
I 18:46 

18 : 47 
18:48 
18 : 49 
18:50 
18:51 
18 : 52 
18:53 
18:54 
18 : 55 
18:56 
18 : 57 
18:58 
18 : 59 
19:oo 

180 MinAvg 

1 

I 
I 

I 
1 

I 

02 c02 co NOX voc 
( %  dv) (PPm dv) (ppm dv) ( P P ~  w) 

20.62 0.028 7.92 -1.87 1.0 
20.59 0.042 8.67 -1.07 1.4 
20.62 0.034 7.92 -1.95 2.6 
20.66 0.027 7.07 -2.46 2.5 
20.65 0.028 6.48 -2.35 1.3 
20.66 0.035 6.77 -1.04 0.9 

20.68 0.030 6.06 -2.31 2.4 
20.68 0.024. 6.64 -2.50 1.6 
20.67 0.031 7.99 -1.41 0.8 
20.67 0.033 9-00 -1.43 1.6 
20.71 0.030 8.84 -2.18 2.3 

INLET 
(8 dv) 
INLET IKLET INLET INLET 

20.67 0.036 6.44 -1.68 2.0 

20.67 0.026 8.42 -2.57 1.8 
20.72 0.023 7.84 -2.02 0.9 
20.77 0.030 7.14 -0.98 1.1 
20.70 0.033 6.22 -1.94 2.0 

~~ 

20.39 0.031 7.51 -1.83 3.2 

Data Corrected for Calibrations I 180 MinAvg 20.31 0.001 7.50 0.88 

I - 

1 
1 



Wheelabrator/LP/Dungannon 

95-415 
03/10/95 

CEMS DATA PRESS INLFP 

Calibrations: 

[THC A 1 Span Value = 100 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 50.00 

INITIAL CALIBRATION TIME --> 1447 

FINAL CALIBRATION TIME ----> 1928 
Low Cal. Response = 0.00 HIGH Cal. Response = 50.46 

LOW Cal. Response = -2.69 HIGH Cal. Response = 47.95 

LOW System Drift = -2.69 % HIGH System Drift = -2.51 % 

[C02 A 1.. .__ - Span Value = . 20 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 10.03 

INITIAL CALIBRATION TIME --> 1447 

FINAL CALIBRATION TIME ----> 1928 
LOW Cal. Response = 0.01 HIGH Cal. Response = 9.88 

LOW Cal. Response = 0.05 HIGH Cal. Response = 9.85 

LOW System Drift = 0.19 % HIGH System Drift =' -0.13 % 

[CO A 1 Span Value = 1000 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 300.00 

INITIAL CALIBRATION TIME --> 1447 

FINAL CALIBRATION TIME ----> 1928 
LOW Cal. Response = 0.00 HIGH Cal. Response = 301.14 

LOW Cal. Response = 0.00 HIGH Cal. Response = 299.40 

LOW System Drift = 0.00 % HIGH System Drift = -0.17 % 
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h%eelabrator/LP/Dungannon 
03/10/95 
95-415 

CEMS DATA PRESS INLET 
Calibrations: 

Span Value = 25 
0.00 HIGH Calibration Gas = 9.98 

[02 A 1 
LOW Calibration Gas = 

INITIAL CALIBRATION TIME --> 1447 

FINAL CALIBRATION TIME ----> 1928 
LOW Cal. Response = 0.05 HIGH Cal. Response = 9.97 

LOW Cal. Response = 0.05 HIGH Cal. Response = 10.12 

LOW System Drift = -0.02 8 HIGH System Drift = 0.59 % 

[NOx A ] Span Value = 250 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 124.00 

INITIAL CALIBRATION TIME --> 1447 

FINAL CALIBRATION TIME ----> 1928 
LOW Cal. Response = -2.64 HIGH Cal. Response = 122.90 

LOW Cal. Response = -2.82 HIGH Cal. Response 125.49 

LOW System Drift = -0.07 % HIGH System Drift = 1.04 % 
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CALCULATIONS 
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2 .  
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3. 

4 .  
! 

5. 1 

6 .  

I 7. 

j 

8. 

9.  

EPA METHODS 2-4 CALCULATIONS 

Metered Gas Sample Volume at Standard Conditions 
528 .IpB' -1 AH 

- v,xyx T, + 460 V,(SC&i 29 .92  

Gas Volume of Water Vapor Collected in Impinger Liquid 

VLT(,cd) - (Vi - vi) ~0.04707 

Gas Volume of Water Vapor Collected in Silica Gel 
VWs9(Std) - ( W r  - W i )  ~0.04715 

Moisture Volume Percentage in Flue Gas 
%H*O - B,XlOO 

Absolute Pressure of Flue Gas 

Pscacic 
13.6 p ,  - p* + 

Nitrogen Content of Flue Gas 
%Nz - 100 - (%CO, + %O, + %CG) 

D r y  Molecular Weight of Flue Gas 
Md - 0.44X%COz + 0.32X%Oz + 0 . 2 8 X  (%Nz + %cO) 

Wet Molecular Weight of Flue Gas 
M, - MdX (1 - Bws) + 18xB, 

Fuel Factor Based on Flue Gas Composition 
2 0 . 9  - %Oz 

% CO, =o - 



11. 

12. 

13. 

14. 

15. 

16. 

17. 

EPA METHODS 2-4 CALCULATIONS - continued 

Excess A i r  of Flue G a s  

%02 - 0.5 %CO 
%EA- XlOO 0. 264%N2 - (%02 -0.5 %CO) 

Av rage G a s  Velocity,  ft/sec 

( T,+4 6 0 ) ‘I2 vS-8 5 .49 XC,X (A P) ’’* 
a+ (P,xMs)”2 

Area of Round Duct or Stack 

xDZ (round ducts) 
As - 4 x144 

Area of Rectangular Duct 

(rectangular ducts) L x  w 
144 A s  - 

Actual Volumetric Flow Rate of Flue Gas 

Q, - vSxA,x60 

Flow Rate of Flue Gas a t  Standard Temperature and Pressure 

P,x528 
Qs - (T, + 460) ~29.92 

Dry Flow Rate of Flue Gas a t  Std. Temperatwe and Pressure 

QSd - 0,x (1 - B,) 



NOMENCLATURE FOR EPA METHODS 2-4 

Stack area, ft2 
Moisture volume fraction 
Pitot tube coefficient ( ~ 0 . 8 4 )  
Stack diameter, inches 
Average meter orifice pressure, in.W.C. 
Pitot tube differential pressure, in.W.C. 
Combustion factor 
Meter calibration factor, gamma 
Length of rectangular stack or duct, inches 
D r y  molecular weight, lb/lb-mole 
Wet molecular weight, lb/lb-mole 
Barometric pressure, in.Hg 
Absolute stack pressure, in.Hg 
Average static pressure, in.W.C. 
Actual gas flow rate, acfm 
Standard gas flow rate, scfm 
D r y  standard gas flow rate, dscfm 
Average meter temperature, OF 
Average stack temperature, O F  
Final impinger volume, ml 
Initial impinger volume, ml 
Uncorrected metered gas volume, dcf 
Corrected gas volume, dscf 
Average gas velocity, ft/sec 
Gas volume of water caught in impingers, scf 
Gas volume of water caught in silica gel, scf 
Width of rectangular stack or duct, inches 
Final silica gel mass, grams 
Initial silica gel mass, grams 
Dry volumetric concentration of 02, %dv 
Dry volumetric concentration of COz, %dv 
Dry volumetric concentration of CO, %dv 
Dry volumetric concentration of N2, %dv 
Percent excess air 

I 
.J 



GASEOUS EMISSIONS MONITORING CALCULATIONS 

1. HOURLY E M I S S I O N S  RATE - M, 
Ci ~ 0 ~ ~ x 6  0 Mi 

1 0 6 x 0 .  8 4 9 4 8 ~ 4 5 3 . 5 9 3  

NOMENCLATURE 

i = NOx, SO2, CO, o r  t o t a l  hydrocarbons ( a s  propane) 

MWi 

= Mass emissions rate of i, lb /hr  
= Concentration of i i n  s tack  gas ,  ppmdv 
= Molecular weight of i 
= 4 6 . 0 1  f o r  NO2 
= 2 8 . 0 1  f o r  CO 
= 64.06 f o r  SO2 
= 44.10  f o r  propane 

Mi 
Ci 

Qd = Average f l u e  gas flow rate,  dscfm 

l o6  = p a r t s  per mi l l i on  
6 0  = minutes per  hour 

0 .84948  = Molar volume of i d e a l  gas,  &/mole 
453.593 = grams per  pound 



METHOD 25A EMISSIONS CALCULATIONS 

1. Dry VOC Concentration 

2. Hourly emissions rate 

C,+Qs& 0 M- 
106x0. 8 4 9 4 8 ~ 4 5 3 . 5 9 3  

. .  . .  

3. Removal Efficiency Across Pollution Control Device 

x 100 Mi - Mo 
Mi 

Eff - 

EPA METHOD 25A EMISSIONS NOMENCLATURE 

Qsd 
mi 

60 
0.84948 
453 -593 

Eff 
.A . 106 - 

100 

d 

Wet concentration of total gaseous VOC's in stack 

stack gas moisture fraction 
Emissions rate of VOC's, lb/hr 
Dry concentration of total gaseous VOC's in stack 

Total gas flow rate, dscfm 
Molecular weight of reporting standard for VOC's, 
grams/mole 
44.097 for propane 
12.011 for carbon 
Minutes per hour 
Molar volume of ideal gas, ft3/mole 
grams per pound 
parts per million 
Removal efficiency, percent 
voc mass loading at inlet to control device, lb/hr 
VOC emissions rate at inlet to control device, 
lb/hr 
Correction for percentage calculation 

gas, Ppmm 

gas, ppmdv 



INSTRUMENT ANALYZER CALCULATIONS 

1. Analyzer Calibration Error is determined 'by: 

Ac-c57 x 100 
VS 

=c - 

2. System Bias is determined by: 

Cs-Ac x 100 
VS 

Bs - 

3. Calibration Drift is determined by: 

x 100 Dc - - Fc-Ic 
VS 

4. The Adjusted Data Value is determined by: 



Nomenclature: 
I 

I 
i 

the analyzer response for calibration gas standard 

Sampling system bias, % analyzer span 

the average gas concentration of the analyte 
indicated by the gas analyzer 

the actual gas cylinder concentration value 

the adjusted gas concentration of the analyte 

the average of initial and final system 
calibration responses for the upscale calibration 
gas 

the actual concentration of the upscale 
calibration gas used for system calibration 

the average of initial and final system 
calibration responses for the zero gas 

the system response for calibration gas introduced 
remotely at the sample probe (zero or upscale) 

Calibration drift, % analyzer span 

Analyzer calibration error, % analyzer span 

Final system calibration response value 

Initial system calibration response value 

Span value of analyzer 
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APPENDIX F 

RAW FIELD DATA APPENDICES FOR PARTICLE SIZE TESTING 
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APPENDIX F. 1 

RAW FIELD DATA FOR PARTICLE SIZE TESTING 

- SCRUBBER INLET - 



3 



INTEGRATED BAG ANALYSIS FOR %02 AND %C02 
INSTRUMENT ANALYZER METHOD 3A 

. 1: ... 

i 

‘RUN I.D.: ST- *2-92 TECHNICIAN: 
%02 17, 5 %CO2 36 
%02 17.5 %C02 ?. I 

%C02 3. I 
AVERAGE 3( 

%02 /? S 
~~ .. . 
~~ 

AVERAGE ~ 17.~5 

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

.- . .  _. . . .- .. -- - . . - . . . . - 
... . . .. i . .. . ... .. - .,.. . .  .: , , . .. - 

.. - .  
. .  

-~ _. 

FO = (20.9 - %02)/%C02 

COMMON Fo FACTORS: 
Gas, Natural (1 .600-1.836) 
Gas, Propane (1.434-1.586) 
Wood (1 .ooo-1.120) 

Coal, Bituminous (1 -083-1.230) 
Coal, Anthracite (1.016-1.130) 
Oil, Distillate (1.260-1.413) 
Oil. Residual (1.210-1.370) 



APPENDIX F.2 

RAW FIELD DATA FOR PARTICLE SIZE TESTING 

- SCRUBBER OUTLET - 
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... .... 

.- . . .  

... . .  

INTEGRATED BAG ANALYSIS FOR %02 AND %C02 
INSTRUMENT ANALYZER METHOD 3A 

.. 

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

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

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

. .  
.- - . -  

. . . . .  

FO = (20.9 - %02)I%C02 

COMMON Fa FACTORS: Coal, Bituminous (1.083-1.230) 
Gas, Natural (1.600-1.836) Coal, Anthracite (1.01 6-1.1 30) 
Gas, Propane (1.434-1 S86) Oil. Distillate (1.260-1.413) 
Wood (1.000-1.120) Oil, Residual (1.210-1.370) 
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APPENDIX G 

R A W  FIELD DATA APPENDICES FOR EPA METHODS 2 AND 4 TESTING 

I .  
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APPENDIX G .  1 

R A W  FIELD DATA FOR EPA METHODS 2 AND 4 TESTING 

- RTO OUTLET (03/09/95) - 



ETS Inc. 
METHOD 2/4 DATA SHEET 

! 

I 
! 

I 
I 
I 

I 
I 
I 
1 
i 
1 
I 

1 

1 

1 

GENERAL INFORMATION 
PLANT NAME 
LOCATION NAM 
RUN NUMBER 
TECHNICIAN 

START TIME 

BAROMETRIC 

METER BOX # 

METHOD 2 



ETS Inc. 
METHOD 2 4  DATA S H E i  

METilOD 2 

.METEXEZ (in. WC) I (dci) I (De$) I (DegF) 
INITNL I 1.B 1 Lp&s&l 35’ 139 
FINAL l[.85 l!f..$m 77 I 4Lr 
AVG. I[. fs I I 1 

PITOT LEAK CHECK 
pn-;es: 
FOS&kSt 

pretest  I 
p0St-teSt M4*Ka 

I 



j 

.. 

! 

1 
! 

I 
! 

I 
:I 

! 
i 

.i 

! 

i 
I 

-'I 
I 
I 
I 

S 
:l 

1 
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A P P E N D I X  G. 2 

R A W  F I E L D  DATA FOR EPA METHODS 2 AND 4 T E S T I N G  

- RTO OUTLET (EVENING - 03/10/95) - 



ETS Inc. 
METHOD UC DATA SHEET 

1 PORT/POlNT 



ETS Inc. 
METHOD 2 4  DATA S 2 E S  

METHOD 2 

METEREIl (in.\NC) I (dd I fDegi-7 I (Decr7 1 
INITiiL I/,72 I & L 3 8  6 4  I (o& I 
RNAL I / , 7 2 1 ? 9 < / . / 3 3  b 3  I 6 7 
AVG. I - I I I 

PITOT LEAK CHECK 
pr;.;est 1- 
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APPENDIX G.3 

RAW FIELD DATA FOR EPA METHODS 2 AND 4 TESTING 

- SCRUBBER INLET - 
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ETS Inc. 
METHOD 2 4  DATA SHEET 

GENE3AL INFORMATION 
PLANT NAME 
LOCATION NAM 
RUN NUMBER 
E C  H N IC IAN 
DATE 
START TIME 
END TIME 
BAROMETRIC 
CP 
MEEZ Box 
Gamma M 
delta H Q  
PITOT S 

METHOD 4 DATA 
1 INITIAL1 FINAL I N E T '  1 

IMP.5 -1 
IbIP.6 
lMP.7 I I 
S.G. 1764 -7 I7Ze-31 

I TOTAL I 

CP 
TEST TIME 

METHOD 2 

PITOT LEAK CHECK 
pr;sest 1 7 1  

M4 LEAK CHECK 
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APPENDIX G. 4 

RAW F I E L D  DATA FOR EPA METHODS 2 AND 4 T E S T I N G  

- SCRUBBER OUTLET - 



METHOD 214 DATA S X E Z  

9f lZ-B e U GENEiiAL INFORMATION 
PLANT NAME 
LOCATION NAM 
RUN NUMBER 
TECHNICIAN 
DATE 
START TIME 
END TIME 
BAROMETRIC 
CP 
METER BOX S 
Gamma cc) 
delta ti@ 
PITOT * 
P-  .. 
b P  
TEST TIME 

METHOD 2 

METHOD 4 DATA 
I INIT!AL I FINAL I NET I 

IMPS 
lblP.6 
.. . . . . . I 
S.G. I 7 I S.0 I 74l& I I 

I TOTAL I 

I ! I ! 
! i I i 

! I I ! 



ETS Inc. 
METHOD 2 4  DATA SHEET 

VOLUME 1 deIiaH IVOLUMEI INLET I OUTLET 
METEREO (in. WC) I (dcii I (DegR 1 (DegF) 

GENERAL INFORMATION 
PLANT NAME 
LOCATlON NAM 
RUN NUMBER 
TECHNICIAN 
DATE 
START TIME 
END TIME 
BAROMETRIC 
CP 
METER BOX S 
Gamma cc) 
delta H@ 
PITOT S 
CP 
TEST TIME 

METHOD 2 

IMP.4 
IMP.5 
IMP.6 
IMP.7 

I 
1 TOTAL I 

. . . . . - , . 

. .. _. , I I I 
. .  

peiest 

M4 LEAK CHEC 
pre-test 
post-test 

- 



APPENDIX G . 5  
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R A W  FIELD DATA FOR EPA METHODS 2 AND 4 TESTING 

- PRESS INLET - 

i 



.r , 

! 

j 

j 

1 
I 

I 
I 

I 
1 
I 
I 

i 
I 

l j  

’ .J 

P M N T  NAME 
LOCATION NAME 
RUN NUMBER 
TECHNICIAN 
DATE 
START TIME 
END TIME 
BAROMETRIC 
CP 
METER BOX x 
Gamma c/) 
de!b H@ 
PKOT s 
CP 
TEST TlME 

ETS Inc. 
METHOD 214 DATA SHEZT 

METHOD 4 DATA . .  
,. I / JC.& K. ( 

Pfr.5 < -. , ’  
‘f.Z, - A  j / y  - 
[ . (  . /c. ,J ,  

7 1 1  3 / ?  y 
1%: z2jL)jr 
’& ; ?, 5- 
CL scs 

1.3;>-/ 
/ .  3 G j  1 , g 3  

..5 3 VOLUME 1 ce!S H (VOLUME1 INLET I OUTLET 

h- 

c 

)METER1 DGM I DGM 

METHOD 2 

~~~~ 

I I I 
lr I I I 

cy I 
- $I I I I 

! - 1  I 
V I I I I 

MEE3EEI (in.WC) I (dcl  I (DeGr7 I (DwFI  
INITWL I / . f f i ~  bY3.7731 / 3 I /f =. , 

AVG. I I I *  
FINAL I/. qTi3 l<(’<-.*j 6 3 I X / 

~~~~ 

I I I 
lr I I I 

cy I 
- $I I I I 

! - 1  I 
V I I I I 

L 
I .. . . . - - I ! 



ETS Inc. 
METiiOD 214 DATA S 3 E Z  

I I I 
I I I 
I I I 
I - I  I 
I I ! 

~ 

RUN NUMBER 
TECHNICIAN 
DATE 
START TIME 
END TIME 
BAROMETRIC 

METER BOX % 
CP 

Gamma c/) 
delta H@ 
P ITOT S 
CP 
TEST TIME 

G EN EiiAL IN FORMATION 
P U N T  NAME 
LOCATION NAM 

. -. . .. . 
I INITIAL I FINAL I NET 

METHOD 2 

PO RTIPOINT 

I I I 

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

- 
I 1 I ! 

- ~- 
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BAHCO DATA AND RESULTS 
t,' r 8'; 
rj 
! ,  

i 

I 
i 

I 
' I  .-,I 

I 
I 

I 
I 
1 
I 
I 
1 
1 

.. 

1 

ETS CONTRACT : 95-403-T 

ETS I.D. : SI-M4-R1 

CLIENT : LOUISIANA PACIFIC 

NOTE:  All sample dust weights-include pan weight. 

DENSITY DATA 

FLASK WEIGHT (gms) 40.680 
40.712 

CENTRIFUGE DATA 

PAN WEIGHT (grams) : 2.6506 FLASK V O L W  (ml) 

=-Is SAMPLE wT(gms) : 2.8261 SAMPLE + FLASK (grams) : -100 MESH SAMPLE (gms): 2.8058 

BAHCO SAMPLE (gmS) : 2.7735 FLSK+LIQU. +SAMP. (grams) : 79.965; 

c. - 

LIQUID DENSITY (gm/cc) : 0.785: 

PERCENT LESS THAN 88.43 100 MESH (150 microns) 

THROTTLE 
18 
17 
16 
14 
12 
8 
4 
0 

RESIDUE 

2.7643 
2.7545 
2 ~ 7361 
2 - 7150 
2.6938 
2.6700 
2.6651 
2.6629 

I-) 
TERMINAL 
VELOCITY 
( in / rn in l  

0.62 
2.41 
16r2 
22.1 
51.0 
168 
262 
3 15 

CALCULATED DUST DENSITY = 1.411 

-TIVE 
PERCENT 
LESS T" 
SIZE 

6.62 
13.67 
26.91 
42.09 
57.35 
74.47 
78.00 
79.58 

PARTICLE 
DIAMETER 
(microns) 

2.46 
4.86 
12.59 
14.71 
22.35 
40.56 
50.65 
55.54 

CALCULATIONS 

CUM.% LESS = ( BAHCO SAMPLE - RESIDUE ) 

X (% LESS THAN LOO MESH) 
THAN SIZE - - - - - - - - -__________________ 

BAHCO SAMPLE 





Analytical Services 
1600 Old Salem Rd NE 
Albany, OR-97321 I 

I 
I REPORT OF A N A L Y S I S  (503)g67-6939 Expeditor (503) 967-6913 

FAX (503) 967-6986 3 
2 .  

Page 1 of 2 
March 17, . 

Terry Williamson 
ETS, INC. 
1401 Municipal Rd NW 
Roanoke, VA 24012-1309 

Re: Particle Sizing 

ETS: PURCHASE ORDER 5425 
ETS: Contract #95403-T 

TWCA S.O. : 8-9802-1 

TWCA Sample ID: 5-54603 

Under a microscope, particles 
up to 120pm were observed. MEDIAN: 1 8 ~  

Distribution table attached. 

Bill Beasley 
, . Analytical Laboratory Expeditor 



HORISR CRPR-700 PRPTICLE RNRLYZER 

* DISRIBUTION TRBLE (BY WOL.) 
(KIDI.OPTIOHN) 

DIPnI FC%! UCpl 
.. 

* COBDITiONS 
DISP. !'ISC. I.:? IcPl DISP. DMS. d.irJ C31ccl 
SilHP. DEBS. !.41 CJ/ccl 

5 a . ~  0.8 100.0 
50.0-40.0 i1.5 1ee.a 
4e.d-30.8 15.3 93.5 
30.0-20.8 18.5 72.7 
28.8-i8.d 19.3 54.4 
!8.0-9.00 2.4 5.1 
9.88-8.aa 1.1 32.7 
8.88-:.88 1 . i  31.6 
7.dd-6.dE 2.3 29.4 
6.ee-5.08 6.4 27.6 
5.804.dE 3.1 2!.2 
4.80-3.ae 3.i 18.1 
j.da-?.aa 4.1  14.4 
2.00-1.88 5.7 10.3 
i.aay.98 8.: 4.5 
8.48-8.88 e.; 4.2 
a.3a-@.i@ 8.3 5.9 
8.70-9.60 8.4 5.6 
d.id-d.33 d.! j . 2  
0.58-0.48 8.1 5.1 o.w.a 8.5 2.7 
0.30-8.28 0.5 2.2 
Y.?BY.IY 8.7 1.6 
8.10-8.00 a.u '8.9 

D i83IiitO 17.72 CYd 
SD 14.56 IYa; 
SY 1.664 Ca:/91 

* DISRIBUTION HRPH (BY UOL.) 
(k CDI4PTIONRU 

DIPS! FC%I 

50.0 
40.8 

2d.d 
9.08 
7.88 
6.08 
5. Yd 

2.130 

38. a 
18.8 

8. a8 

4.80 
s.eE 
1.aa 
0.98 
0.88 
0.7@ 
8.68 
0.50 
8.M 
0.3P 

0.10 
a.28 

20 a !Y , 
i 

I 
1 I 

u 

sa. e 
38.0 

9. ae 

5. Be 
4.a~ 
3.08 
2. ee 

40.0 

28.8 
10. E 

- 9.08 
7.08 
6.88 

1.88 
0 . 9  
8.88 
8.78 
0.60 
0.58 
0.3 
0.20 
a. 48 

B. la 

! 

\ I  
' I  
i 

P ! 

; I  

I 



. ........... 
1 l l€mmmEHD(BEA 7 Date .................... ZgSep-94 

Meter Box No 12 lhFEwnmiium mrl WL-K 

Referem Themmuple Diffenncr 
I leiperatwe leiperatwe % i '  1 0 0 am 

2 32 P am 
3 IBB 163 8.888 
k 288 198 am 
5 388 am 
6 488 488 9.888 
7 5BB 499 8.194 
8 688 688 8.w 
9 788 699 8.886 

I1 963 899 . 8.874 

l 

i 
i 
i 

18 ea0 790 8.159 

am RVERRGE DIFF 
Calibration Perforled By ....... CRRL powl 

i 
1 Post Test CalibratiorrGntnct I\- 

Pre-Test CalibratiorrGntract 9- ! 
I Coiients: 

.- 



1 

Wheelabrator/Louisianna Pacific 
95-415 
03/09/95 

LOCAL CALIBRATION OUTLET 

starting 
03-09-95 

Time 

09: 54 
09:55 
09:56 
09:57 
09:58 
09:59 
1o:oo 
1O:Ol 
10:02 
10 : 03 
10 : 04 
10:05 
10 : 06 
10:07 
10:08 
10 : 09 
10 : 10 
10 : 11 
10 : 12 
10 : 13 
10 : 14 
10 : 15 
10 : 16 
10 : 17 
10 : 18 
10:19 
10 : 20 
10 : 21 
10 : 22 
10 : 23 
10 : 24 
10 : 25 
10 : 26 
10:27 
10 : 28 
10 : 29 
10 : 30 
10 : 31 
10 : 32 
10 : 33 
10 : 34 

-0.032 
0.02 

-0.01 
11.19 
21.52 
22.24~ 
22.11 
7.48 
0.20 
0.26 
0.14 
0.11 
0.14 
1.49 
8.89 
10.15~ 
10.10 
9.51 
1.69 

-0.01 
-0.00 
0.16 
0.18 
0.01 

-0.01 
-0.00 
-0.02 
-0.03 
-0.01 
-0.02 
-0.03 
-0.02 
-0.03 
-0.03 
-0.03 
-0.02 
0.01 
0.03 

-0.01 
-0.01 
-0.02 

-0.132 
0.00 
-0.08 
-1.00 
-1.00 
-1.00 
6.25 

700.00 
903.00 
897 -00 
900.00 
880.00 
830.00 
518.90 
14.81 
-1.00 
-1.00 
103 - 20 
546.60 
589.80 
587.70 
571.90 
511.80 
444.90 
331.60 
847 -00 
897.00 
894. OOc 
823.00 
588.80 
582.50~ 
507 .OO 
300.80 
294.80~ 
291.00 
220.70 
113.50 
34.88 
4.91 
0.00 
0.00 

-0.482 
-0.47 
-0.43 
-0.44 
-0.45 
-0.44 
-0.43 
-0.46 
-0.44 
-0.43 
0.01 
-0.21 
-0.25 
-0.42 
-0.44 
-0.44 
-0 ~ 44 
-0.44 
-0.44 
-0.43 
-0.44 
-0.31 
-0.28 
-0.29 
-0.34 
-0.44 
-0.43 
-0.44 
-0.43 
-0.43 
-0.43 
-0.32 
-0.29 
-0.29 
168.30 
236.00 
226.50 
225 .OOc 

0.0022 
-0.001 
8.610 
17.730 
17.250 
17.260~ 
12.460 
0.012 
0.010 
0.019 
1.621 
0.670 
0.079 
8.490 
9.960 
9.970~ 
9 ~ 990 
2.833 
0.003 
0.002 
0.016 
0.025 
0.021 
0.014 

-0.001 
-0.005 
-0.002 
-0.004 
-0.003 
-0.004 
-0.003 
-0.002 
-0.003 
-0.002 
0.000 

-0.002 
-0.003 
-0.007 

121.00 -0.002 
124.70~ -0.001 
124.80 -0.005 

1.2 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
I. 0 
1.0 
1.0 
1.0 
1.0 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.02 
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Meter Bar No ........... 12 ldEFEimCEGLIBWITLlR Hi71 m-K 
l l E w m R E H p l B E R  5 Date .................... 2Bsep-94 

Reference Thenocouple Oifference 
Temperature Temperature I 

I 0 0 sese 

~ 3 lea lea 0.888 
4 288 198 e.383 
5 388 239 e. 132 
6 400 3 8  6.233 
7 588 498 0.200 
8 688 59.9 e. 189 
9 700 697 0.259 

I 1 2 32 31 0.583 

1 
I 

18 
11 

$24 798 e. 159 
9w 899 0.074 

8.160 RVEIWGE OIFF 
Calibration Perforted By ....... w(L FT3W.L 

I 

Post Test Calibratiorrcantract #\- 

I h T e s t  blibration+ntract f i  



R 

Meter Box No ........... 12 [IDERMECELIEIWTOR Wl UL-K 
m N P n i E R  6 Date .................... 

Reference Thermocouple Difference 
Temperature Temperature I 

t B Q 0. BBB 
2 32 31 8285 

k 288 288 e.m 

6 468 399 Llt6 

8 688 599 e. e94 

3 tm tee e. me 

5 388 388 e. BBB 

r 330 588 e. ~ B B  

9 788 699 e. w 
le em 199 e. en 
11 988 898 e. 147 

e.066 AVUIRGE DIFF 
Calibration Perianed By ....... CRRL 

Post Test Calibratiordontract S\- 

be-Test Calibratiordontract P- 

Comment E: 



R 

I kter Box Ho ........... 12 EF€EK€WUBIWTOR tml WL-N 
' l - lmnmmm 3 h t e  .................... 2B-%p-94 

Refennn Therrocouple Difference 
Terperature Tenperatwe a 

I m 8 5 .  0.m 
2 188 99 0.179 
3 2.a 198 0.383 
4 333 299 0. 13 
5 488 398 0.233 
6 5BB 449 0.184 
7 688 598 @. 189 
a 788 698 0.172 
9 ea0 798 0.159 
10 988 898 0.147 
11 e 0 0. me 

I 

I 
I 

I 
I 

0.147 RVERA~E DIFF 
'allbratian Perforred By ....... CARL FCEU 

! 
1 Post Test CalibratiorrContract #\- 

I Pre-Test Calihration-Contract S- 
I 
Conrent 5: 

I 

1 

I 
.. I 

. . .  



.- 

R 

Meter Boi  Ho ........... I2 ~ W u B R Q m R  Hi71 WL-K 
THRlocoJREKo(Bo1 4 Date =e* .................... 

Reference lhernucnuple Difference 
Temperat M Tenperat me I 

I e e 0.w 
2 2 31 0.283 
3 100 99 a in 
k 288 288 aew 
5 388 298 0.33  
b 488 3 8  0.m 
'I 568 499 e. 184 

9 m 697 0. 259 
ie B88 798 a 159 
I1 488 898 e. 147 

8 688 sa 6.189 

0.158 RVEIWEDIFF 
Calibration Performed By ....... CRFl KR€LL 

Port Test lilitration-contrad 8\- 

he-Test blibratian-contract #- 

Cements: 
. .  

i 
! 

.* 

... 



Weter Box No.......... ll TtExawG- 

l l  1 
2 
3 
k 

6 
7 

11 5 

l i  0 
9 

libration Performed ay ....... CRB p(luEu . 



Meter Box No ........... I2 REFEmcE(311IBRRm Hill m-u 
lEFJmmxHBBu( 2 Date .................... Z9-5ep-M 

Reference T h e r m m m l e  Difference 

1 
2 
3 
5 
5 
5 
7 
8 
9 
I0 
11 

Temperature 

153 
ma 
SBB 
488 
3 0  
bB8 
788 
888 
988 

8 

n 
~ r- 

leiperatare 
l5 
99 
198 
298 
298 
498 
bea 
698 
739 
899 

0 

Calibration Performed By ....... CRlh KELL 

Post Test CalibratiorrContract I\- 

be-Test Calibration-Contract #- 

Comments: 

$ 
0. J T  

e. I79 
0.33 
0.263 
0.223 
8. La8 
0.500 
0.172 
0.819 
0.074 
0. m 

0.171 AWlRa DIFF 

I' 
I 
I 
I 

I 
i 

a a+-* 

1 
I 
I 
I 
I 

I 



I 
I 

i 
Linits f o r  

I 
I 

117. l o c  
I 

I '. 

I 
I 

I 
J .. 

I.. 
I 
J 
1 
I 

.1 

.. . ,, 



,- 
In 

\ 

rl 
\ 
rl 
0 

m 
m 

Ql 
Y 
a n 
Y 
C 
4 
M 
P 

W 
m 
m , 
P m 

Lo 
m m  
\ m  
m 
r l m  

--. 
2 
a 

n 

Y 
rl 
Ql 

a 
r 5 
a 

a r  ? 5  
a 

U E  
Li!! 

? 5  
--. 
a 

H C  

9) 

4 0  
> 

5 x  
o m  

rl 
a x  
- l m  
c o  
a 

.-I 
a - l x  
Y O  + m  
C 
Y 

c 
rl 
ul m m 
0 -- 
In 

0 

c 

m 
m 

m 
c 
0 

-- 

W 
P 

0 
-- 

--. 
N 

W 
m 

0 
rl 

--. 
m 
W 
rl 

W 
m * 
W 

0 

.-I 
N 
0 

0 
0 

W 
I- 

0 

m 

W 
c 
0 

W 
P 

N 

ul 
m 

0 
d 

0 
c 
In 

W 
I? 

N m 
m 
rl 
N 
d 

In 

0 

rl 

m 
m 
m 
m 

0 

0 

P 
rl 

ln 
P 

--. 

m 
P 

0 
--. 

m 
r- 

0 

0 
m 
0 

m 
P 

rl 
c) 
N 

~0 
.-I 

--. 

rl 
N 
p. 

W 

p. 

0 

w 
m 

W 

P 

0 
In 

n 

ul 
P 

0 

W 
P 

0 

In 
I- 

.-I 
e 
rl 

0 
rl 

0 
m m 
W 
w 
rl 

0 
m 
m 
W 
I? 
rl 

-- 
r 
n m 
m 
m 

W 
N 
N 

P 
m 

rl 

In 
-- 

W 
N 

0 
0 

rl 
m 
0 

-- 

0 
m --. 
0 

P 

0 

m --. 

rl 
m 
0 

m 
r 
N 
In 
m 
m 
rl 

In 
W 
e --. 
In 
m 
m 
W 
P - 
0 
0 

--. 

0 

W 
r 
0 

W 
F 

m 
N 
Lo 

m 
rl 

N 
m 
W 

In 
W 
4 

II 
In 
d 

r 
P 
rl 

Y) 

rl 

m 

-- 
9 
P 
0 m 
m 
0 

N 
c * 
0 
m 

-- 

rl 

0 

P 
rl 

Lo 
r 

--. 

N 
m 

0 

rl 
m 
0 

W m 
0 

m 
r 
P 

m 
r 
P --. 
W 
N m 
In 
W 
P 

0 
In 

In 
r 
0 

.In 
r 
0 

W 
c 
Lo 
0 
W 

m 
rl 

rl 
P 
P 

m 
r 
rl 

W 
m 
m 
In 
W 
rl 

0 

N --. 
P 

m 
m 
m m 
Lo 

0 

rl 
e 
In 
P m 
4 

0 

N 
rl 

Lo 
N 

N 
m 
0 

d 

0 

In 

0 

N 

0 

m 

m 

m 

rl 
m 
0 
P 
m 
0 
rl 

m 
m N 

0 

P 
m 

m 
m 
0 

0 

P 

0 
0 

m 

W 
P 

0 

In 
c- 
0 

c 
c 
N 
II 
W 

0 
rl 

Lo 
m 
m 

0 

4 
m 

m 
In 
r 
m 
r 
rl 

YI 

N 

Lo 

--_ 
m 
c m m 

W 

--- 
In 
N 

m 
m 
0 

rl 
m 
0 

W m 
0 

--- 
0 

rl 
m 
m 
N 
m 

0 
rl 

Lo 
N 
W 

P 
0 
In 

W 

N 
m 

rl 

P 

0 
0 

m 

In 
r 
0 

In * 
0 

In 
r 
W 

rl 
m 

Fl 
rl 

rl 
Lo 
m 
m 
0 
N 

In 
Lo 
W 

0 

rl 
m 

0 

W 



a 

Meter Box No ........... 9 EFEEKEtRLIBWlToR Wl W-K 
rWWCOUPLEM(BDI 1 Date .................... I ~ o v - 9 4  

Referem Thenocouple Difference 
Temperature Temperature i I 

I I 2 2 0.m 
2 ?2 31 0.m 
3 LBB 99 a 179 
k a 28) a888 
5 3% &am 
b 488 488 am 
1 582 501 0.104 
8 688 689 4.094 
9 781 101 am 

11 898 897 0.814 

I 
l 
l 10 rn 882 e. a n  

- 0.m RUou16i  DIE 
Xibration Performed By ....... U.C.Hayes 

I Port Test Calitration+mtract t\- 

Pre-Test Calibration-Contract 1- I 
1 CoDDents: 

Differerence % = ((Referance tenperatwe - Thermocouple tenperature)/Referance temperature) t 1BB 

.- 

I 
1 
I 
I 
1 
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E.T.S. IK. 
m C(P~OLE CWBIWTICN mtu 

........... 9 REFGmacRuBRAm m7i m+ i 
i Meter Box No 
llmmmEm 5 Mate .................... 89-Nor9k 

Reference Thenocouple Oifference 
Temperatm Temperature % 

I 0 0 O.m 
2 32 31 8.283 
3 1E3 99 0. 1P) 
k 288 288 am 
5 388 331 -9.12 

! b 4s 4%a 0.m 
7 588 588 0.888 
8 688 601 ' 8 6 %  
9 laa 7ea 8. ma 
10 BBB Ea0 8.m 
I1 9&) 901 -8.874 

8.W R U E M E  DIFF 
1 Calibration Performed By ....... U.R.6IWHRW 

Post Test  CalibratiorrContract a\- 

-e-Test Calibrition-Contrad a- 

I Comments: 



R 

Meter Box No ........... 9 CRIBRATOR HKl1a-K 
l lmmmAEKDlsER 6 Date .................... lWrS, 

Refennce lhersocouple Difference 
Tenperatwe Tenperatwe % 

1 8 8 0.888 
2 3 9 0.282 
3 le 181 a 178 
4 281 281 0.- 
5 xi 3 4  4 . 1 3  
6 481 481 0.686 
7 498 497 0.184 
8 680 682 4.189 
9 782 782 0.m 
18 882 882 8. m 
11 983  982 O.w 

8.815 RVERR6E DIFF 
Calibration Perioraed By ....... U.LHayer 

Post Test Calibration-Contra2 I\- 

be-Test Calibration-Contract 9- 

Coimentr: 



i Meter Box No ........... 9 FSECNE WUBRRTOR MI WL-K 
.. T H E A l a r m a E m  3 M a t e  .................... 84-Hov-94 

Reference Thenocouple Difference 
Tenperatwe Temperature % 

I 0 8 0.m 
2 32 3a 0.487 
3 1B 98 0.257 
4 288 288 0.888 
5 388 301 +. 1 2  
6 4efa 3 9  0.116 
7 588 449 0. I0k 
8 688 688 &ea 

I 18 BBB @%a RBBB 
I1 988 988 U. am 

i 
1 

1 

.! 9 788 788 0.w 

I 

I 0.078 R V M  OIFF 
i Calibration Performed 3y ....... K R . 6 W  

Post Test CalibratiorrContract #\- 

he-Test Calibration-CPntrad 3- 

I 
'7 

1 Comments: 
/ 

'I 
i 
I 

1 

1 



Meter Boa No ........... 9 llBERDncALIBRRwI m7i m-H 
Twuoc[1REllRBER 4 a t e  .................... WNw-9k 

Reference Thenocouple Difference 
Tenperatwe leiperatwe % 

I e e 0.888 
2 3! 31 0.283 
2 18-a 98 0.m 
k 288 ZBB 0.- 
5 388 332 -@La.? 
6 463 4ea 0.m 

0 bm 601 4.09) 
9 788 781 4.686 
10 888 881 4.m 
il 988 981 a e74 

7 5BB 5BB am 

-9.Bl.3 RWWGE DIFF 
Calibration Perforned By ....... YR.GRRHW( 

Past Test Calibratiom3ntract #\- 

he-lest Caiibration-Contract ?- 

Corients: 

. .  . .  

, 



! 
j 

j 

I 

I 
I 
I 

',l 

I 
I 

I 
1 
1 

m e r  Box Ho ........... 9 ~ W B l W m R  Hi71 (5L-H 
n+EmmREHDIBu( I *Date .................... 89-Nov-94 

Reference Thenocouple Difference 
Teiperaturc leiperatwe z 

1 B 0 a888 
2 2 31 0.283 
3 lea 98 0.351 
4 283 288 am0 
5 aa 201 -9.132 
6 4ea 3 9  - 9.116 
7 588 k99 a 164 
8 688 681 -0.094 
9 788 788 a m  
I0 BBB 799 am 
11 988 899 a m  

a064 RVERRGE DIFF 
Calibration Performed By ....... KR.GRWWI 

Post Test blibration+ntract a\- 

be-Test Calibration-Contract 3- 

Coiients: 



lleter Box No ........... 9 llDERMaWIBMUR rml CRL-H 
lmamxtENlnBER 2 .Date .................... 84-Hov-94 

Reference Thenotouple Mffmnce 
Tenperatme Temperature z 

1 8 8 am 
2 32 38 8487 
3 188 98 am 
4 288 200 am 
5 JBB JBB am 
6 463 399 a116 
7 JBB 499 a 18) 
8 688 601 -9. a94 
9 786 786 am 

11 988 899 a 674 
10 8BB 799 am 

0.895 AWGWGE DIFF 
Calibration Performed ay ....... YR.MWWI 

Past Test Calibrationibntract #\- 

Prdest Calibrationtontract 8- 
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R 

~ Meter BOX No ........... 6 a 3 m n U U B r w m r t  Wl W-K 
'l.lmamuEu1IBER 6 Date .................... 2l-Sep-94 

! Temperature leiperature I 
Reference Thermocouple Differen- 

I B I -0.217 
2 -9  3 0.293 
3 188 99 0.179 
4 ZBB 268 0.- 
5 3a0 381 -9.12. 
b 488 359 0.116 
7 588 499 0. 184 

9 rn i0B 0.m 
I 10 Me 799 0.m 

i 
I 
I 

i 8 688 688 11868 

! I 11 9Ea 899 e . m  

0.W RVERRGE DIFF 
'\libration Perforad By MIM EiwO 

1 ....... 

I 
I Post Test CalihratiohContract a\- 

Pre-Test Calibration-tantract 4- I 
. .  



R 

E.T.S. LNC. 
lemt CWrmE WLIBRRTIIH MIUl 

Meter Box Nu ........... b EXRE?CECU-IBliUTOR rml CR-K 
lIEmcmIHllBER 7 Date .................... 2lScw 

Referem Thermocouple Difference 
Temperatwe Temperature I 

I 0 0 am 

4 288 288 am 

b 488 463 am 
7 30 499 a 184 

2 2 31 6.83 
3 109 99 6.179 

5 388 Xi1 4.132 

a bBB 681 -0.094 
9 788 700 am 
10 888 749 0.079 
11 988 9ea 0.888 

aai RVERM DIFF 
Calibration PHformed By ....... MICX BERKHW) 

Post Test Ealibration-hntract #\- 

PreTert Calibration-Contract 8- 

Comments: 



A 

Meter Boa Ha .......... b FSEEXECRuBRATOR I471 m-K 
T E F m u n E H R B E R  4 Date .................... 21See4 

Reference T h e n m u p l e  Difference 
Tesprature Tcsperature i 

I 8 8 0.- 
2 3 31 0.283 
3 100 99 a 179 

I 4 288 288 am 
5 3 3  331 -9.122 
b 4@3 3 9  a llb 
7 568 499 8.104 
a 660 688 %em 
9 7-84 7B8 am 
10 888 799 B. 079 

I 

j 
I 
I 11 9B8 90.3 0. m 

7 0.050 A U a W a  DIFF 
%libration Perfoned By ....... RICK EFXHXl 

. .  
&e-Test CalibratiorrContrakt C I 

1 Comments: 

J 
1 



R 

........... 6 EFEiBCEQUBWITOR . Hnl m-u Meter Box No 
llmmm.ENMBER 5 Date .................... us~p-94 

Reference ThenDcouple Difference 
1 Temperature Tenpcratm 

1 
2 
3 
4 
5 

7 
0 
9 

I1 

J 

ie 

e 
31 
99 

288 
381 
4ea 
499 

iQB 
i99  
988 

681 

e.m 
8283 
e. in 
am 

-e. 132 
am 
e. I04 

-e. 094 
e.- 
e. 079 
e. me 

8.831 RVERRGE DIFF Calibration Performed By ....... M I c X  BEIMWIO 

Part Test Cdlibration-tontraet :\- ~ 

*Test Calibration-Contrd #- 

Coiients: 

. . . .  

! 



/Meter l o x  k ........... 6 RXEF4C€cRuBRRT@R Hill m-u 
l E M u m E M a e m  2 Date .................... 2li-scp-94 

Reference lheraocouple Difference 
TeapHatwe Teaperatwe % 

I 0 0 0.m 
2 32 31 am 
3 188 99 a in 

1 
i 288 281 -0.19 
5 3&) 3 1  4 . 1 2  
6 488 3 9  8. ilb 
7 “W 499 a 104 
8 6ee 601 -0.894 
9 700 700 am 
lU em 888 am 
I1 9BB 9BB 0.w i 

ami RVERRGE OFF 
dlikation Perforaed By ....... WIM EWD 

Port iert Calibration-Contract 8\- 

Ihe-Tert CalibratiorrContract #- 

I Coa’ent I :. 



R 

Meter Box No ........... 6 EEE!CEC&IeRnTOR Mi71 R-K 
iwmum.EwlsER 3 Date .................... 2lsCp-94 

Reference Thenocouple Differem 
leiperatwe Teiprrature i 

I 0 0 0.888 
2 2 31 0.203 
3 188 99 0.179 
4 288 288 0.888 
5 388 381 -0.132 
b 4439 488 8. @a 
7 5BB 499 0.104 
8 688 688 0.m 
9 788 768 0. m 
10 888 799 0.079 
11 9BB 9BB 0.008 

0.859 AUERRM DIFF 
Calibration Performed By ....... MICK BEWMRD 

Post Test Calibrationibntract i\- 

We-Test Calibrationibntract 1- 

Coiimts: 
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R 

k t e r  Box No. .. ... . . . , . 6 ~ ~ I B M ~  Wl m-K 
IHEmuuuHDlsoI 1 Date .................... 21Srp-94 

Reference Thertaouple Difference 
Teiperatun Teiperatun i 

1 0 0 0.888 
2 z 31 0.m 
3 188 99 0.179 
4 200 281 -8.152 
5 388 331 -e. 122 
b w3 3 9  0.116 
7 588 494 0.104 
8 688 601 -e. 894 
9 76a 788 0. m0 
10 888 799 8. st9 
11 988 988 8. BBB 

0.828 RVERR6EDIFF 
Cdlibratian Perforied By ....... MLX ERKJEI?D 

Post Test Calibration-Contract #\- 

Pre-Test Cdlibration-Contract a- 

Caiient s: 
. .  ... 
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i 
i :  

APPENDIX I 

FIELD EQUIPMENT CALIBRATION DATA 



Wheelabrator/Louisianna Pacific 
95-415 

03/09/95 - .  
LOCAL CALIBRATION 

.: 03-0 9-95 

Time 

10 : 35 
10:36. 

! 10 : 37 
10 : 38 
10 : 39 
10 : 40 
10:41 

10:43 
10 : 44 
10 : 45 

1 10:47 
10 : 48 
10 : 49 I 10:50 
10:51 
10 : 52 
10 : 53 

10:55 

1 

10 : 42 I : 
10 : 46 

10: 54 

I 

.- 

02 co NOx c02 voc 
( %  dv) (PPU dv) ( P P ~  dv) (3 dv) (ppm wv) 

Inlet Inlet Inlet Inlet Inlet 

0.00 -0.03 122.90 -0.026 0.1 
-0.03 -0.04 122.80 -0.025 59.8 
0.14 -0.06 64.74 -0.028 78.4 
0.25 -0.05 33.42 -0.027 78.9 
0.17 -0.01 31.75 -0.026 79.5 
0.19 0.09 30.72 -0.021 80.0 
0.20 -0.00 30.53 -0.021 81.6 

0.24 0.31 27.89 -0.014 67.6 
0.27 0.43 27.50 -0.013 18.6 
0.26 0.43 24.03 -0.008 8.6 

0.41 0.54 13.06 -0.005 41.1 
0.62 0.51 10.92 -0.002 28.3 
0.13 0.48 9.34 -0.005 6.9 
0.89 0.52 8.32 0.000 14.2 
1.14 0.53 7.89 0.006 30.9~ 
1.40 0.49 7.74 0.012 29.2 
1.54 0.51 7.53 0.019 6.3 

4.27 0.57 8.88 0.024 1.7 

0.23 0.24 28.52 -0.018 a3.9~ 

0.31 0.52 17.41 -0.004 50.3~ 

2.46 0.50 8.51 0.019 1.8 

1 



Display Average \ Marker Description 

A Data was Absent from original raw data file. c 
C CALIBRATION POINT c 
P Port Change c 
R Waiting for Response Time to Elapse c i 
a Port A of Stratification Check c 
b Port B of Stratification Check c 
C Port C of Stratification Check T 
d Port D of Stratification Check T : 
z Zero Calibration c * Data was not used in calculated parameter averages. 



Starting 
~ 03-09-95 
! 

Time 

! 

I 
1 

I 
I 
I 
i 
1 
1 
I 

I 

i 
i 

I 

10:35 
10 : 36 
10 : 37 
10 : 38 
10 : 39 
10 : 40 
10 : 41 
10 : 42 
10:43 
10 : 44 
10 : 45 
10 : 46 
10 : 47 
10 : 48 
10 : 49 
10 : 50 
10:51 
10:52 
10:53 
10:54 
10: 55 

Wheelabrator/Louisianna Pacific 
95-415 

03/09/95 
LOCAL CALIBRATION OUTLET 

02 co NOX c02 voc 
dv) (Ppm dv) (PPm dv) dv) (ppm w v )  

Outlet Outlet Outlet Outlet Outlet 

-0 - 01 
-0.02 
0.08 
0.07 
0.05 
5.08 
14.15 
17.90 
19.53 
20.25 
20.55 
20.71 
20.79 
20.76 
20.75 
20.77 
20.77 
20.76 
20.74 
11.83 
19.51 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
88.10 
194.30 

124.90 
119.50 
4.26 
1.06 
0.42 
0.24 
0.14 
0.08 
0.03 
-0.01 
-0.03 
-0.05 
-0 - 08 
-0.08 
-0.08 
-0.08 
-0.09 
-0 - 09 
-0.10 
15.90 
12.03 

-0.004 
-0.005 
-0.006 
0.002 
0 - 003 
0.004 
0.007 
0.003 
0.005 
0.004 
0.002 
0.002 
0.003 
0.005 
0.000 
0.006 
0 - 006 
0.002 
0.004 
0.984 
1.502 

1.0 
1.0 
1.0 
0.9 
1.3 
1.1 
0.2 
-0.02 
0.1 
22.3 
81.5 
83.6~ 
83.1 
40.2 
49.3 
50.4 
50.6~ 
50.6 
37.5 
30.7~ 
30.5 



-~ - 

Wheelabrator/Louisianna Paci f ic  
95-415 
03/09/95 

LOCAL CALIBRATION 

Starting 
03-09-95 

Time 

09 : 54 
09:55 
09:56 
09:57 
09 : 58 
09 : 59 
10 : 00 
1O:Ol 
10 : 02 
10 : 03 
10 : 04 
10 : 05 
10:06 
10 : 07 
10:08 
10 : 09 
10 : 10 
10 : 11 
10 : 12 
10:13 
10 : 14 
10 : 15 
10 : 16 
10 : 17 
10 : 18 
10 : 19 
10:20 
10:21 
10 : 22 
10 : 23 
10 : 24 
10 : 25 
10:26 
10:27 
10 : 28 
10 : 29 
10 : 30 
10 : 31 
10:32 
10:33 
10 : 34 

02 co NOx c02 voc 
( %  dv) (ppm dv) (PPm dv) ( 0  dv) (ppm wv) 

Inlet Inlet Inlet Inlet Inlet 

0 - 012 
0.01 
0.05 
13.25 
22.07 
22.25~ 
22.19 
11.25 
1.84 
1.87 
1.16 
0.76 
0.62 
1.00 
8.70 
10.29~ 
10 ~ 23 
10.06 
3.31 
0.05 
0.00 

-0.01 
0.05 
0.01 
-0.00 
-0.01 
-0.02 
-0.03 
-0.03 
-0.02 
-0.03 
-0.02 
-0.02 
-0.02 
0.01 
-0.01 
0.00 
-0.01 
0.02 
0.00 
-0 ~ 01 

-0.332 
0.10 
0.00 

-0.50 
-0.33 
-0.83 
8.03 

634.60 
995.00 
993.00 
985.00 
992.00 
960.00 
650.70 
40.41- 
-0.58 
-0.67 
90.90 
544.80 
647.40 
642.50 
637.10 

539.90 
401 .OO 
861.00 
885.00 
910. ooc 
844.00 
606.20 
589.30~ 
514.30 
310.10 
302.60~ 
299.60 
255.70 
183.70 
110.90 
45.80 
7.07 
0.64 

588.50 

-2.812 
. -2.80 
-2.77 
-2.76 
-2.75 
-2.75 
-2.72 
-2.7s 
-2.62 
-2.56 
-2.50 
-2.52 
-2.51 
-2.70 
-2.71 
-2.71 
-2.71 
-2.70 
-2.69 
-2.70 
-2.69 
-2.53 
-2.51 
-2.51 
-2.55 
-2.70 
-2.70 
-2.70 
-2.69 
-2.69 
-2.68 
-2.54 

-2.47 
232.60 
249.30 
223.50 
223.80~ 
119.90 
123. OOc 

-2.48 

-0.0272 
-0.022 
9.400 
17.490 
17.340 
17.340~ 
12.460 
-0.014 
-0.015 
-0.005 
0.466 
0.053 
0.008 
8.530 
10.080 
10.08Oc 
10.070 
2.614 

-0.018 
-0.018 
-0.015 
-0.008 
-0.011 
-0.016 
-0.024 
-0 - 022 
-0 - 024 
-0.023 
-0.026 
-0.029 
-0.032 
-0.030 
-0 ~ 029 
-0 - 029 
-0.025 
-0.026 
-0.023 
-0.025 
-0.023 
-0.027 

123.00 -0 - 026 

4.4 
4.4 
4.5 
4.5 
4.6 
4.6 
4.6 
4.7 
4.7 
4.6 
4.6 
4.6 
4.6 
4.6 
4.5 
4.5 
4.5 
4.4 
4.3 
4.3 
4.3 
4.2 
4.2 
4.2 
4.2 
4.2 
4.1 
4.1 
4.1 
4.1 
4.1 
4.0 
4.0 
.4.0 
4.0 
4.0 
4.0 
4.0 
2.7 
1.9 
0.0. 



WheelabratorfLouisianna Pacific 
95-415 

Starting 

I 03-10-95 

Time 

I 

i 

I 
I 

I 
I 

I 

I 
I 
1 
I 
I 
1 
J 
I 
1 

07:31 
07:32 
07 : 33 
07:34 
07 : 35 
07 : 36 
07:37 
07: 38 
07:39 
07:40 
07 : 41 
07:42 
07:43 
07 : 44 
07 : 45 
07 : 46 
07:47 
07:48 
07 : 49 
07 : 50 
07:51 
07:52 
07 : 53 
07 : 54 
07:55 
07:56 
07 : 57 
07:58 
07 : 59 
08:OO 
08:Ol 
08:02 
08 : 03 
08:04 
08:05 
08:06 
08:07 
08:08 
08:09 
08 : 10 
08 : 11 

031 i o j 9 5  
LOCAL CALIBRATION SCRUBBER OUTLET 

02 co NOx c02 voc 
( %  dv) (ppm dv) (ppm dv) ( %  dv) (ppm wv) 

Inlet Inlet Inlet Inlet Inlet 

-0.01 
0.00 
0.012 
-0.01 
2.44 
10.75 
20.22 
22.22 
22 f 18 
21.99 
19.09 
14.05 
10.05 
10.00 
10.00 
10.03 
15.28 
21.63C 
22.02 
14.07 
10.27 
10.26C 
10.26 
4.73 
0.06 
0.01 
0.00 

-0.03 
-0.03 
-0.02 
-0.00 
0.04 
0.00 
0.02 
0.01 

-0.02 
-0.01 
-0.02 
-0.00 
-0.01 
-0.04 

-0.25 
-0.20 
-0.19z 
-0.20 
-0.61 
-0.92 
-0.93 
-0.78 
-0.94 
-0.83 
-0.83 
-1.00 
-0.95 
-0.81 
-1.13 
-0.86 
-0.93 
-0.85 
-1.10 
-1.13 
-1.14 
-1.15 
19.12 
643.80 
894.00 
881.00 
903.00 
911.00 
922.00 
898. ooc 
884.00 
468.90 
303 ~ 60C 
387.50 
573.20 

585.20 
504.20 
269.10 
70.40 
7.55 

598. aoc 

-2 - 88 
-2.88 
-2.902 
-2 - 89 
-2 - 90 
-2.90 
-2.90 
-2.89 
-2.90 
'-2.90 
-2.90 
-2.89 
-2.90 
-2.89 
-2.89 
-2.89 
-2.89 
-2.89 
-2.88 
-2.88 
-2.88 
-2 f 88 
-2.82 
-2.86 
-2.86 
-2.86 
-2.86 
-2.85 
-2.85 
-2.85 
-2.76 
-2.66 
-2.66 
-2.79 
-2.83 
-2.82 
152 - 60 
246.90 
228.90 
220.80C 
168.60 

-0.027 
-0.024 
-0.0282 
10.800 
17.790 
17.300 
17.050 
17.340 
15.700 
10.100 
10.080 
10.000 
9.790 
9.800 
9.810 
12.640 
16.960 
17.250C 
12.650 
10.070 
10.070 
10.040C 
6.292 

-0.025 
-0.027 
-0.031 
-0.032 
-0.035 
-0.037 
-0.040 
-0.011 
-0.039 
-0.039 
-0.041 
-0.043 
-0.041 
-0.012 
-0.034 
-0.031 
-0.033 
-0.034 

4.8 
4.6 
4.2 
3.9 
3.7 
3.4 
3.3 
3.2 
3.1 
3.0 
2.9 
2.6 
0.6 
0.5 
1.4 
1.1 
0.2 
0.2 
0.1 
0.0: 
25.3 
82.4 
82.8 
82.8 
82.7 
82.7 
82.6 
82.6 
82.5 
82.5 
82.5 
82.5 
82.9 
84.3 
62.9 
52.2 
52.01 
52.0 
52.0 
46.0 
33.6 



Time 

02 co NOx c02 voc 
( %  dv) (ppm dv) (ppm dv) ( %  dv) (ppm w v )  

Inlet Inlet Inlet Inlet Inlet 

‘ I  

08: 12 
oa : 13 
oa : 14 
oa:i5 

~~ 

31.1C 
-0.01 4 - 1 1  121.30 -0.039 
-0.02 -0.30 121.90C -0.035 
0.18 -0.28 118.70 -0.019 
3.89 2.04 2.74 0.066 



starting 
.i 03-10-95 

Time 

07:31 
07:32 
07:33 
07:34 
07:35 
07:36 
07 : 37 

07 : 39 
07:40 
07 : 41 
07:42 
07:43 
07 : 44 
07:45 
07:46 
07:47 
07 : 48 
07:49 
07:50 
0751 
07:52 
07 : 53 
07:54 
0735 
0756 
07:57 
07:58 
07 : 59 
08:OO 
08 : 01 
08:02 
08 : 03 
08:04 
08:05 
08: 06 
08:07 
08:08 
08:09 
08:lO 
08 : 11 

07:3a 

Wheelabrator/Louisianna Pacific 
95-415 
03/10/95 

LOCAL CALIBRATION RTO STACK 

02 co NOx c02 voc 
(% dv) (ppm dv) (ppm dv) ( %  dv) (PPm wv) 

Outlet Outlet Outlet - Outlet Outlet 

-0.02 
-0.01 
0.012 
1.45 
19.40 
22.90 
22.89 
22.35 
22.11 
15 .'28 
10.14 
10.10 
10.12 
10.09 
10.09 
10.08 
17.60 
22. ooc 
21.27 
11.39 
10.09 
10.1oc 
9.91 
'1;78 
-0.02 
-0.03 
-0.01 
-0.04 
-0.04 
-0.02 
-0.04 
-0.03 
-0.03 
0.00 

-0.02 
-0.04 
-0.02 
-0.02 
-0.01 
0.00 

-0.03 

0.00 
0.00 
0.002 
-0.38 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-0 ~ 83 
-1 f 00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-0.83 
-1.00 
-1.00 
-1.00 
35.89 
811.00 
893.00 
896.00 
896.00 
898.00 
902.00 
900. ooc 
876.00 
406.70 
294.10C 
417.20 
579.80 
580.10C 
579.30 
521.80 
318.60 
121.10 
21.46 

-0.46 
-0.46 
-0.472 
-0.47 
-0.47 
-0.47 
-0.47 
-0 .48 
-0.47 
-0 ;47 
-0.48 
-0.47 
-0.48 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.46 
-0.41 

-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.46 
-0.34 
-0 ~ 36 
-0.35 
-0.45 
-0.46 
-0.46 
134.80 
220.30 
224.10 
223.80C 
171.20 

-a. 46 

-0.002 
0.000 
0.0002 
11.060 
17 - 450 
17.340 
17.230 
17.200 
15.400 
9.980 
9.990 
9.970 
9.960 
9.950 
9.950 
13.100 
17 - 160 
17.280C 
12.440 
9.990 
9.990 
10. oooc 
6.142 
-0 - 004 
-0 ~ 004 
-0.002 
0.001 

-0 - 003 
-0 -004 
-0 -004 
0 - 000 

-0.002 
-0.001 
-0.001 
-0 -005 
-0.003 
0.005 

-0.002 
-0.004 
-0.010 
-0.007 

1.7 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8. 
1.8 
1.8 
1;7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.8 
1.8 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 



- - ~ 

Wheelabrator/Louisianna Pacific 
95-415 
03/10/95 

LOCAL CALIBRATION RTO STACK 

Starting 
03-10-95 

Time 

08:12 
08:13 
08 : 14 
08 : 15 
08 : 16 
08 : 17 
08:18 
08 : 19 
08 : 20 
08 : 21 
08 : 22 
08 : 23 
08:24 
08:25 
08:26 
08 : 27 
08 : 28 
08 : 29 
08:30 
08:31 
08:32 
08 : 33 
08 : 34 
08:35 
08:36 
08:37 
08 : 38 
08:39 
08:40 
08 : 41 
08 : 42 
08:43 
08 : 44 
08:45 
08:46 
08:47 
08:48 

02 co NOx c02 voc 
( %  dv) (ppm dv) (ppm dv) ( %  dv) (ppm wv) 

Outlet Outlet Outlet Outlet Outlet 

-0.03 
-0.05 
-. 70E+04 
0.03 
0.85 
-0.02 
-0.02 
-0.01 
1.59 
9.16 
9.61 
9.66 
8.10 
0.53 
0.01 
0.01 
0.00 

-0.01 
0.02 
0.03 
0.05 
0.08 
0.08 
0.10 
0.12 
0.13 
0.13 
0.15 
3.72 
18.19 
18.81 
18.93 
18.82 
18.89 
18.93 
19.01 
i a  - 98 

0.08 
0.00 
0.00 
2.18 
1.24 
0.00 
0.00 
0.00 

-0.38 
-1.00 
-0.83 
-1.00 
84.50 
288.20 
294.20 
294.70 
294.30 
292.60 
290.40 
290.20 
290.50 
290.20 
289.00 
289.40 
288.70 
288.60 
288.60 
289.20 
249.60 
141 - 20 
187.30 
215 - 10 
277.90 
160.30 
154.40 
197.20 
270.40 

124.40 
124 - 30C 
120.70 
75.30 
123.70 
123.10 
123.10 
123.30 
23.97 
-0.16 
-0.24 
-0.27 
-0.10 
-0.17 
-0.19 
-0.20 
-0.20 
-0.12 
-0.01 
-0.04 
-0.05 
-0.05 
-0.09 
-0.09 
-0.09 
-0.15 
-0.18 
-0.14 
9.46 
12.71 
11.69 
12.07 
12.04 
12.41 
13.41 
14.57 
15.08 

-0.007 
-0.005 
0.066 
0.019 
0.000 
0.002 
0.001 
0.000 
7.990 
9.940 
9.950 
9.930 
1.905 
0.008 
0.006 
0.005 
0.006 
0.005 
0.006 
0.009 
0.010 
0.015 
0.017 
0.018 
0.022 
0.026 
0.032 
0.040 
1.196 
1.531 
1.454 
1.524 
1.470 
1.499 
1.471 
1.453 
1.435 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
0.1 

-0.4 
-0.22 
24.1 
82.6C 
83.5 
83.4 
58.5 
49.X 
41.2 
29.2C 
29.1 



€PA MmfOD 20 
INTERFERENCERESPONSETABLE 

Date: 0 4 1  5/93 

Serial Number: 111917 
Span Value: 25 % 

Analyzer Type: oxuw 

% of Span = (Analyzer output ~esponse I Instrument span) x 100 
The sum of the (“A of Span) values should not exceed 2%. 



IC .. . 
EPA METHOD 20 

INTERFWNCE RESPONSE TABLE 

Date: 0411 9/93 
AnalyzerType: Carbon Dioxide 
Serial Number: 91 -20-1 5 
Span Value: 20 % 

% of Span = (Analyzer output response I Instrument span) x 100 
The sum of the (% of Span) values should not exceed 2%. 



€PA METHOD 20 
INTERFERENCE RESPONSE TABLE 

Date: 0111 1/94 
Analyzer Type: Carbon Monoxide 
Serial Number: 4~2aaa4-233 
Span Value: 5 PPm 

Concentraton 

% of Span = (Analyzer output response I Instrument span) x 100 
The sum of the (% of Span) values should not exceed 2%. 

I 



c. EPA METHOD 20 
INTERFERENCE RESPONSE TABLE 

Date: 0411 5/93 
Analyzer Type: Nitrogen Oxides 
Serial Number: 28304-231 
Span Value: 250 pprn 

% of Span = (Analyzer output response I lnstnrrnent span) x 100 
The sum of the (% of Span) values should not exceed 29& 

.. 

,.:. . .' !." 
'... 



I ,a ..-- Scott Specialty Gases, Inc. 
!. 1 3  EAST CLU9 3OUEVARD. D U R H M  NC ZX4 (¶I9 ZCGX?3 F.AX i919) Z2-m 

. I  

CERTIFICATE CF AVALYSIS: EPA PROTCCOL GAS 

b t  htc Glib& 
09-14-94 
09-14-94 

1"1 SPL. SPL- I 

I SID. 
I .- 



Scott Specialty Gases, Inc. 
1 i5) EAST CLUB BCULNARD. O U W  Nc 27iW Ps)zaWam F A X ( W 2 x B c B  f 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 

Customer 
ES. INC. 
Am: Bill b y e s  
1401 .Clunicipal Road NW 
Roanoke, VA 24012 

Purchase Order 5129 
SCOK Project B 1248745 

ANALYTICAL INFORMAXON 

C d e d  to e d  ihe 
Qlinder Number AL..~Xj643 Cerrifiation Date 1045-94 ExpinrionDate 1045-97 
Cylinder Pressure 1915 PSIG Prcriotu Certification None 

spai6utians ofEPA PmlDml ?GI. issued Septanber, 1993. 

Conanmuon 
14.01 K 2alzuc= in X i  
20.98 %Balance in Niw 

Analycid Principle 
*-why 
*-why 



ETS, Inc 
NOx ANALYZE2 CONVEXTEX CHECK 

1 
’Response .. ._ . .. 

. ... .__ - ... . +.-a’- 
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CUSTOMER ON. b IHDUST. D I S T .  P . 0  NUMEW 011894-2 

c o m m  NISTSRMNO. , . cYLINDF.x XO. CONCE3TUTfOX 

j U R B O W  MONOXIDE MIS w'' 1681b cc ab55 950 ppn 

- \.. ! 
I ... 
i 
! R=REFERCYCESI;WDARD z = m o  G A  C=GU LXVDIDATE 

1. C O M w s W  CARSON W I D E  MIS A N A L ~ L W M O D E L - S X  sicmat Ultraear 5E S/H ,412-729 

ANALYTlLPRD4CXPI.E HDIR . m cimmnoN DATE i2 /06 /n  ~~ .~ 
FfRST ANALYSIS DATE 01/31/94 .. SECOND ANALYSIS DATE . 02/07/9C 

2 0  R 950 c av CONC 897p 2 0  R E O  c a96 CONC 896 ppn 
R 950 2 0  ca97 CONC . .  8 9 7 p  B 950 2 0  c 896 CONC 896 ,cpn 
2 0  C aw R 950 CONC 8 9 ~ -  2 0  C 8% R EO CoNC 896 ,zp- 
VI% pa MG\NTEspAsuY m ' p  U M  ppn M E w m A S S A Y  896 ;pi. :. , 

I 



RECG;rEu d'i.l; 3 1 1924 

Scott Specialty Gases, Inc. 
I ig) C\ST CLUB BOULEVARO. O U R M .  NC 277W wS)- fmr3lns)- 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 

Customer 
ETS. NC. 
A m  Bill Ham 
140 I Municipal Road ?nV 
Roanoke. VA 24012 

Purchase Order 5000 
SEoa Roject # 1208091 

-.. 
REFEREIYCE ST.-WDARD 
me Erpinrion Date CytindcrNumber 
w 06/96 AAGtl031 
WP.M8 1685 08/96 ALM-036516 ....... 



Scott SpeciaIty Gases, Inc. 
1751WSTCLUB 80ULEVARD.DURHAM.NCZiXM (n9zaMm FAW@stZ.OC€CE 

r -  IpJ .- 
, -  

CERTlFlCATE OF ANALYSIS: EPA PROTOCOL GAS 

Customer h a y  IAonmry 
ETS, h c .  Scoa spedslry Gawr Inc hrchme Order 5129 
A m  Bill H a ) S  I750 East Club Boulevard Scotl Project # 1248743 
Is0 I Municipal Road NW Cn~hamNC 27’04 
Rwnokc. VA 24012 

ANALYTICAL INFORMATION 

*. . . .. .. . 

Conanmtion 
245.4 PPM Balance m Nimgm 
492 m Bal;mcc m NiaGgal 

AnWal Principle 

/ 1 



, 

1 

J 

CERTIFICATE OF ANALYS: EPA PROTOCOL GAS 

Customer b y  Lpboramry 
ETS hc. ScoaSpcialtyGazqk 
A m  SillHayes 
1401 Municipal Road NW 
Rcanoks VA 240 I2 

1750 East Club B o n l d  
Ihrbmn,NC mo4 

mrch==ordu 5374 
S m a h j a t ,  12-10493 

REFERENCE STANDARD 
Type Expindon Due Cylinder Number 
".M# 1668 06-96 ALM432005 

k t  Due caliimrcd 
02-22-95 

1 



CERTlFiCATE OF ANALYSIS: EPA PROTOCOL GAS 

Customer 
mhs 
Atm BillHayes 
1401 MmiapIRwdNW 
Roanoke, VA 24012 

mrrhw Order 5374 
ScottPmjattr 12-10493 

Last Date Calibrated 
02-22-95 

I 1 




