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1.0 INTRODUCTION 

1.1 Backqround: An air emissions testing program was conducted 

at Louisiana Pacific located in Dungannon, Virginia. The test 

program was conducted on July 27 - 28, 1995 by ETS, Incorporated 
(ETS) of Roanoke, Virginia. ETS personnel participating in the 

test program were Andy Hetz, Jeff Smith, Ross Roberson, and Troy 

Pryor. Project coordination was provided by Mickey Mullins and 

Scott Ziesenis of Louisiana Pacific. 

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

the perfonnance of the Regenerative Thermal Oxidizer (RTO) with 

respect to emissions limits contained in a VDEQ permit. 

1.3 Test Proaram: The test program consisted of performing 

three valid measurements for total suspended and condensible 

particulate, formaldehyde, methylene bisphenyl isocyanate (MDI), 

oxygen (02) , carbon dioxide ( C O z ) ,  sulfur dioxide (SO2) ,  oxides of 

nitrogen (NO,), and volatile organic compounds (VOCs) at the RTO 

stack. A fourth run was conducted for carbon monoxide (CO) at 

Louisiana Pacific’s request. Gas temperature, moisture content, 

molecular weight, gas velocity, and volumetric flow rate were ’ 

measured concurrently with each test. 

in accordance with the procedures of Appendix A of the Code of 

Federal Resulations, Title 40 ,  Part 6 0 ,  ( 4 0  CFR 6 0 ) .  Appendix A 

contains a test log which provides the exact dates and times for 

The testing was conducted 

- each of the tests. 

(~ 
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2 . 0  SUMMARY OF RESULTS 

Table 1 presents a summary of the average emissions. Tables 

2, 3, and 4 summarize the results of the total particulate, 

formaldehyde, and MDI testing conducted on the RTO stack, 

respectively. Table 5 provides the results of the 0,' CO,, SO,, 

NOxl CO,  and VOC testing. 

detailed data and results for the analyses. 

Appendices B through E provide more 

3.0 PISCUSSION OF RESULTS 

Three valid test runs were completed for the formaldehyde 

testing on the RTO stack. 

are presented because the samples from the first two test runs 

were accidentally destroyed by the laboratory. However, the 

results from the third test run indicate that formaldehyde 

emissions are significantly below the permitted limit. 

Only the results of the third test run 

4 . 0  SAMPLING AND ANALYTICAL PROCEDURES 

All sampling and analytical procedures followed those 

recommended by the U . S .  Environmental Protection Agency (EPA), 

Title 4 0 ,  Part 60, Appendix A of the Code of Federal Reaulations 

( 4 0  CFR 60), or other methods generally accepted by the EPA and 

the VDEQ. The following specific methods were used: 

- EPA Method 1 for determination of sampling and traverse 
points; 

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

- 

L 
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TABLE 1 
<-- 

SUMMARY OF AVERAGE EMISSIONS 
LOUISIANA PAC l FlC 

JULY 1995 DIAGNOSTIC TEST PROGRAM 
RTO STACK 

TEST REPORTING AVERAGE EMISSIONS 
PARAMETER UNITS EMISSIONS LIMITATION 

Total Particulate grldscf 0.005 
lbhr 3.91 16.5 

Formaldehyde. lblhr 0.29 1.26 

Methylene Bisphenyl Isocyanate lblhr 4.75E-06 0.10 

NOx 

so2 

Ib/hr 10.90 24.3 

Ibhr 1.05 21.4 
. ,' 

co lblhr 20.32 31.9 

voc lblhr 2.07 9.4 ,. 

*Only test run three was analyzed due to a laboratory error. 

, 
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RUN I.D. 
DATE 
TIME STARTED 
TIME ENDED 

SAMPLING PARAMETERS 

Metered Volume - dcf 
Correded Volume - dscf 
Total Test Time - min 
% lsokinetics 

GAS PARAMETERS 

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

GAS FLOWRATE 

Velocity - Wsec 
Actual Volume - acfm 
Standard Volume - dscfm 

TABLE 2 

SUMMARY OF PARTICULATE EMISSIONS 
LOUISIANA PACIFIC 

RTO STACK 

SUSPENDED PARTICULATE EMISSIONS 

Conc. - grldscf 
Mass Rate - I b h  

RTO45I202-Rl RTO-M5/202-R2 RTO45/202-R3 AVERAGE 
07/27/95 07/27/95 07/27/95 

09:15 12:15 14:30 . 
10s 13:35 15:49 

53.455 53.751 
40.350 47.974 

72 72 
100.3 100.7 

177 
19.5 
1.1 
9.5 

101 
19.1 
I .2 

10.2 

47.73 47.03 
143964 144256 
98003 97616 

0.002 0.002 
2.03 1.91 

CONDENSIBLE PARTICULATE EMISSIONS 

Conc. - grldscf 0.003 0.002 
Mass Rate - lbhr 2.20 1.05 

TOTAL PARTICULATE EMISSIONS 

Conc. - grldscf 
Mass Rate - lbhr 

0.005 
4.31 

0.004 
3.76 

52.702 53.303 
46.492 47.605 

72 ' 72 
99.6 100.2 

104 
19.0 
1.1 

12.5 

101 
19.2 
I .I 

10.7 

40.19 47.92 

95607 ~ 97342 
145352 .I 144524 

0.003 0.003 
' .  2.09 2.34 x.. 

I .  
L .  

0.002 0.002 
1.33 . \ 1.02 

0.004 ' 0.005 
3.67 \ 3.91 



TABLE 3 

SUMMARY OF FORMALDEHYDE EMISSIONS 
LOUISIANA PACIFIC 

RTO STACK 

RUN I.D. RTO-OOIl-R3 
DATE 07/27/95 
TIME STARTED 14:30 
TIME ENDED 1549 

SAMPLING PARAMETERS 

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

GAS PARAMETERS 

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

GAS FLOWRATE 

Velocity - Wsec 
Actual Volume - acfm 
Standard Volume - dscfm 

60.360 
52.117 

72 
102.8 

183 
19.0 
1.1 

10.7 

51.27 
154623 
103849 

FORMALDEHYDE EMISSIONS 

Sample - mg 1.1 
Blank - mg c 0.01 
Corrected Sample - mg 1.1 

Mass Rate - Ib/hr \/ 

conc. - ppmdv .-. 0.60 
\ 0.29 



RUN I.D. 
DATE 
TIME STARTED 
TIME ENDED 

SAMPLING PARAMETERS 

Metered Volume - dcf 
Corrected Volume - d s d  
Total Test Time - min 
% lsokinetics 

GAS PARAMETERS 

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

GAS FLOWRATE 

Velocity - Wsec 
Actual Volume - adm 
Standard Volume - dscfm 

MDI EMISSIONS 

TABLE 4 

SUMMARY OF MDI EMISS!ONS 
LOUISIANA PACIFIC 

RTO STACK 
I .  

- 
1 

RTO-MDI-Rl RT0-MDI-W RTO-MDI-RS AVERAGE 
07/27/95 7/26/95 7/28/95 

1050 11:45 12:30 
18:07 13:05 13:33 

46.142 48.913 48.532 
39.389 43.043 42.781 

60 60 60 
99.1 103.6 103.6 

185 i a i  181 
18.4 20.1 19.9 
1 .I 1 .o 1.1 
9.5 8.6 9.3 

47.76 49.07 49.14 
144045 147978 148190 
97743 102154 101 509 

- 
j 
f . .  

47.862 c 

41.731 
60 

102.1 

182 
19.5 

1 .I 
9.1 i 

- 

48.65 
146738 
100469 

Sample - ug < 0.01 0.01 0.04 < 0.02 
Blank - pg < 0.01 < 0.01 < 0.01 < 0.01 
Corrected Sample - pg < 0.01 < 0.01 0.04 < 0.02 
Conc. - ppmdv < 8.62E-07 < 7.89E-07 3.18E-06 < , 1.21E-06 
Mass Rate - Ibhr < 3.28E-06 < 3.14E-06 1.26E-05 < '4.75E-06 

NOTE: 
= not detected in one or more laboratory samples 

. .  .. ,. .. - ... . . . . - .. . . . . 
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TABLE 5 

SUMMARY OF 502. NOx. CO, AND VOC EMISSIONS 
LOUISIANA PACIFIC 

RTO STACK 

DUNGANNON, VA 
JULY 1995 

RUN I.D. 
DATE 
TIME STARTED 
TIME ENDED 

SAMPLING PARAMETERS 

Total Test Time - min 

GAS PARAMETERS 

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

GAS FLOWRATE 

Velocity - Wsec 
Actual Volume - acfm 
Standard Volume - dscfm 

NOx EMISSIONS [as NO21 

Concentration - ppmdv 
Mass Rate - lblhr 

SO2 EMISSIONS 

Concentration - ppmdv 
Mass Rate - Ibfir 

CO EMISSIONS 

Concentration - ppmdv 
M a s  Rate - Ibhr 

VOC EMISSIONS (as Prooane) 

Concentration - ppmwv 
Concentration - ppmdv 
Mass Rate - Ib/hr 

RUN 1' RUN 2' RUN 3. RUN 4.' AVERAGE 
07/27/95 07/27/95 07/27/95 07/27/95 

0915 12:15 14:30 1650 
10:15 13:15 1530 17:45 

60 60 60 55 

177 
19.5 

1.1 
9.4 

49.47 
149199 
102571 

13.65 
10.03 

1.74 
1.78 

182 183 185 
19.1 19.0 ' 18.4 

1.2 1.1 1.1 
10.0 11.6 9.5 

49.35 49.73 48.75 
148822 149988 147018 
100837 99728 99760 

16.21 15.34 NA 
11.71 10.96 NA 

1.26 0.10 NA 
1.27 0.10 NA 

28.1 9 46.40 75.02 35.94 
12.61 20.41 32.63 15.64 

3.45 1 .a7 2.68 NA 
3.81 2.08 3.03 NA 
2.68 1.44 2.08 NA 

'Flow data represents an average of the data from the Method 51202 and BIF Method 001 1 testing, 
*Flow data taken from the fint lest run of the MDI testing. 

59 

182 
19.0 
1.1 

10.1 

49.32 
148756 
100724 

15.07 
10.90 

Y I .03 
1 .OS 

46.39 
20.32 

2.67 
2.97 
2.07 



EPA Methods 3 for determination of flue gas composition 
and molecular weight (sampling procedure); 

EPA Methods 3A for determination of flue gas 
composition and molecular weight (analytical 
procedure) ; 

EPA Method 4 for determination of flue gas moisture 
content: 

EPA Method 51202  for determination of total suspended 
and condensible particulate emissions; 

EPA Method 6C for determination of sulfur dioxide 
emissions; 

EPA Method 7E for determination of NO, emissions; 

EPA Method 10 for determination of CO emissions; 

BIF Method 0011 for determination of formaldehyde 
emissions; 

EPA Method 25A for determination of volatile organic 
compounds (VOCs) ; 

* Draft EPA MACT Method for determination of methyl 
bisphenyl isocyanate (MDI) emissions. 

.. . 

- 

. .. 

Appendices G through I contain the raw field data for the 

testing. 

the testing. 

Appendices K through M contain the laboratory data for 

4.1 Sampling Procedures 

4.1.1 SamDlina Point Determination - EPA Method 1: EPA 

Reference Method 1 was used to determine the number and location 

of the sampling and traverse points at the test location. 

1 shows the location of the sampling and traverse points for the 

RTO stack. A total of 24 sampling and traverse points (12 for 

Figure 

8 
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INSIDE STACK DIAMETER 96.0 in 

POI" 

7 .  

9 
10 
1 1  
12 

8.0 f t  

7; ID 

2.1 
6.7 

11.8 
17.7 
25.0 
35.6 
64.4 
75.0 
82.3 
88.2 
93.3 
97.9 

DISTANCE FROM 
INSIDE OF PORT 

(inches) 
2.04 
6.43 

11.34 
17.02 
24.00 
34.1 4 
61.86 
72.00 
78.98 
84.66 
89.57 
93.96 

Figure 1 - Sampling and Traverse Points for RTO Stack 
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each of two ports) were utilized for all pollutant sampling and.. ! 

gas flow rate measurements conducted at the RTO stack. 

P 
! . .  

4 . 1 . 2  Volumetric Measurements - EPA Method 2 :  EPA Reference 

Method 2 

rates of the stack gases. Stainless steel Type-S pitot tubes 

was used to determine the velocity and volumetric flow , ... 

were used to measure the gas velocity heads. The'pitot tubes r 
1 ': ,. . 

were calibrated against a NIST traceable pitot tube in accordance 
I . .  with Method 2. Calibrated Type-K thermocouples were used to 

determine gas temperatures. 

Velocity and temperature measurements were made at each of 

the points traversing the stack as shown in Figure 1. These 

measurements were performed in conjunction with the pollutant 

sampling described below. 

4 . 1 . 3  Molecular Weiaht Determination - EPA Method 3 and 3A: Gas 

compositional measurements ( O r  and COz) were performed in 

accordance with EPA Methods 3 and 3A of 40 CFR 6 0 .  

4 . 1 . 3 . 1  Molecular Weiaht Determination - EPA Method 3: For test 

runs two and three of the MDI sampling, gas compositional 

measurements (02 and Cor) 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 

i . 

. .  

.. 
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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 7 5 0  mL/min 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 2 shows a 

schematic of the Method 3 sampling train. 

4.1.3.2 Molecular Weiaht Determination - EPA Method 3A: For the 

remainder of the test program, gas compositional measurements (02 

and C 0 2 )  for determining the average molecular weight of the 

stack gases were done instrumentally in accordance with EPA 

Reference Method 3A. 

gas samples as part of the continuous emissions monitoring 

discussed in section 3.1.8. 

Sampling was done by obtaining integrated 

4 . 1 . 4  Flue Gas Moisture Content - EPA Method 4 :  Flue gas 

moisture was measured in conjunction with each of the pollutant 

tests according to the sampling and analytical procedures 

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 pollutant sampling train. 

impingers were contained in an ice bath throughout the testing in 

order to assure complete condensation of the moisture in the flue 

All 
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Figure 2 - EPA Method 3 Sampling Train 
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gas stream. Any moisture which was not condensed in the 

impingers was captured in the silica gel contained in the final 

impinger . 

4.1.5 particulate Samulinq: Sampling for total particulate was 

performed in accordance with EPA Method 5 of 40 CF'R'60 in 

conjunction with EPA Method 202 of 40 CFR 51. 

4.1.5.1 Samwlina Train DescriDtion: Figure 3 shows the major 

components of the Method 5 sampling train. A heated stainless 

steel probe with a quartz liner was used to withdraw the gas 

sample. 

integrated quartz nozzle fused directly to the liner for 

isokinetic gas withdrawal. 

The probe was equipped with an appropriately sized 

From'the nozzle and probe, sample gas was pulled through a 

heated glass fiber filter which is maintained at 248'F 

prevent water condensation. 

through an impinger train consisting of five glass impingers 

immersed in an ice bath. The first, second, and third impingers 

each contained 100 milliliters of deionized distilled water. The 

fourth impinger was initially empty, and the fifth initially 

contained approximately 200 grams of silica gel. 

25'F to 

Sample gas was subsequently passed 

13 
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IC, 

7 ,IC. 
80th 

Figure  3 - EPA Methods 51202  Sampling Train 



4.1.5.2 Samulincx Train Operation: Sampling was done in 

accordance with EPA Method 5 procedures and specifications, 

including leak checking, isokinetic sampling rate and stack 

traversing. 

the 24 traverse points, resulting in a 72-minute test per run, 

excluding the time required to change ports. 

Sampling was conducted for three minutes at each of 

4.1.5.3 SamDle Recoverv and Clean-UD: Recovery of the front- 

half of the sampling train (probe plus filter and associated 

glassware) was performed in accordance with EPA Method 5 

procedures. 

acetone three times each and brushed between rinses with a Teflon 

fiber brush. 

original tared containers. 

The probe and front-half glassware were rinsed with 

Exposed filters were placed back into their 

The back-half of the sampling train (impingers plus 

connecting glassware) were recovered in accordance with EPA 

Method 202 procedures. 

immediately after the test. If the pH was less than 4.5, then 

the entire impinger train was purged for one hour using purified 

air in accordance with Method 202 procedures. 

first impinger exceeded 4.5, then the purge was omitted. 

The pH of the first impinger was measured 

If the pH of the 

After purging (if applicable), the contents of the first 

four impingers were measured and transferred to glass jars. 

first four impingers and all back-half glassware were rinsed 

The 
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twice with water. All water rinses were collected with the 

impinger contents. 

with methylene chloride. 

separate glass jar. 

The back-half glassware was then rinsed twice 

These rinses were collected into a 

The silica gel from the fifth impinger wa's transferred back 

to its original Nalgene container. The amount of moisture 

collected in the sampling train was quantified in order to 

determine the stack gas moisture content in accordance with EPA 

Method 4. 

4.1.5.4 Field Blanks: Acetone, water, and methylene chloride 

field blanks were collected during the test program. 

was taken from the same reagent stock used for testing. 

Each blank 

4.1.6 Formaldehvde Determination - BIF Method 0011: 
Formaldehyde sampling was performed in accordance with the 

procedures described in 40 CFR 266, Appendix IX, Section 3.5.. 

Appendices C and H contain all sampling data and results for the 

BIF Method 0011 test program. 

4.1.6.1 SamDlina Train DescriDtion: 

0011 sampling train is provided in Figure 4. 

steel probe with a quartz liner was used to withdraw the gas 

sample. 

integrated quartz nozzle fused directly to the liner for 

A diagram of the BIF Method 

A heated stainless 

The probe was equipped with an appropriately sized. 

16 



100 rnl 100 I rnl 'ErnPo, 
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Figure 4 - Sampling Train for BIF Method 0011 



isokinetic gas withdrawal. After the probe, effluent gas was 

drawn into a train of four impingers immersed in an ice bath. 

The first two impingers initially contained 100 mL of DNPH. The 

third impinger was left empty and the fourth initially contained 

approximately 200 grams of silica gel. 

4.1.6.2 SamDlina Train Operation: Sampling was done in 

accordance with EPA Method 5 procedures and specifications, 

including leak checking, isokinetic sampling rate and stack 

traversing. Sampling was conducted for three minutes at each of 

,the 2 4  traverse points, resulting in a 72-minute test per run, 

excluding the time required to change ports. 

4.1.6.3 SamDle Recoverv and Clean-uD: Recovery of the front- 

half of the sampling train (probe and associated glassware) was 

performed as follows. The probe and front-half glassware were 

rinsed with methylene chloride three times each and brushed 

between rinses with a Teflon fiber brush. 

The back-half of the sampling train (impingers plus 

connecting glassware) were recovered in accordance with BIF 

Method 0011 procedures. 

impingers were measured and transferred to an amber flint glass 

jar. The first three impingers and all back-half glassware were 

rinsed three times with methylene chloride. 

collected with the impinger contents. 

The contents of.the first three 

All rinses were 

The back-half glassware 

. ,  
! 
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was then rinsed with distilled water. The water rinse was 

collected into the same amber glass jar. 

The silica gel from the fourth impinger was transferred back 

to its original Nalgene container. The amount of moisture 

collected in the sampling train was quantified in order to 

determine the stack gas moisture content in accordance with EPA 

Method 4. 

4.1.6.4 Samale Storase and Transoort: Immediately upon re- 

covery, all samples were placed into insulated coolers packed 

with ice, thus protecting the samples from light and heat. 

The samples remained inside the coolers during transport to 

the analytical laboratory. While in the custody of ETS, the 

temperatures inside the coolers were periodically measured to 

insure that the samples did not exceed 32OF. A l l  samples were 

express mailed directly to the analytical lab for analysis. 

While at the lab, the samples were kept in a refrigerated 

compartment until analyzed. 

4.1.6.5 Blanks: One field blank was collected during the BIF 

Method 0011 testing. The field blank consisted of a reagent 

blank from the batch of DNPH reagent and a methylene chloride 

reagent blank. 

19 
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4.1.7 Methylene BisDhenvl Isocvanate (MDI) SamDlinq - Draft EPA 
mCT Method: 

Draft EPA MACT Method. 

Sampling for MDI was conducted in accordance with 

4.1.7.1 Samplinq Train DescriDtion: Figure 5 illustrates the 

sampling train for measuring M D I .  

with a quartz liner was used to withdraw the gas sample. 

probe was equipped with an appropriately sized integrated quartz 

nozzle fused directly to the liner for isokinetic gas withdrawal. 

A heated stainless steel probe 

The 

After the probe, the gases passed into a impinger train 

consisting of six impingers packed in ice water with a water- 

cooled glass condenser placed between the first and second 

impingers. The first impinger contained 300 milliliters of 

absorbing solution (1-(2-pyridyl) piperazine in toluene). 

Coolant water maintained at wet-ice temperature was continuously 

recirculated into the condenser using a submersible water pump. 

The condenser minimized the evaporation of toluene from the first 

impinger. 

milliliters of absorbing solution. The fourth impinger was 

initially left empty. The fifth and sixth impinger contained 

approximately 200 grams of activated charcoal and 200 grams of 

silica gel, respectively. 

The second and third impingers each contained 200 

All components from the nozzle to the sixth impinger were 

made of glass. All connections from the probe to the exit stem 
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Figure 5 - Sampling Train for MDI 



of the sixth impinger were sealed with Teflon O-rings. Sealing 
- 

. .  grease was not used on any connections before the sixth impinger. 
t 
4. ' 
! :  

4.1.7.2 SamDle Train ODeration: Sampling was performed in 

general accordance with EPA Method 5 procedures and specifica- 

tions, including leak checking, isokinetic sampling rate, and 

r- 
1 .  

i , '. . 

stack traversing. - 
. .  

Sampling was performed for 2.5 minutes at each of the 24 

traverse points, yielding a 60-minute test per run. A minimum 

sample volume of 35.31 dry standard cubic feet was obtained for 

each test run. 

4.1.7.3 SamDle Recoverv and Clean-uE: At the completion of each i - 
test, the probe was removed from the train and the ends of the 

r -  
sampling train capped with Teflon tape. The probe was recovered _. 

immediately on the sampling platform, while the remainder of the 

sampling train was transported to a clean-up site for recovery. 

Sample recovery proceeded as follows: 

1) Front-half Rinse: The probe and all connecting lines 

between the probe and first impinger were rinsed three times 

with toluene. A Teflon-fiber probe brush was used to brush 

the probe between rinses. Following the toluene rinse, the 

probe and all connecting lines between the probe and first 

impinger were rinsed with acetonitrile. All rinses were 

22 



collected into a pre-cleaned amber glass bottle fitted with 

a Teflon-lined screw cap. 

2 )  Imuinser 1 Recovery: The condensate collected in the first 

impinger was transferred to a graduated cylinder and the 

volume recorded. The liquid was then transferred into the 

amber glass bottle containing the probe rinses. 

impinger was rinsed with toluene and then acetonitrile. 

rinses were collected into the same bottle. 

The 

The 

3 )  ImDinaers 2-4 Recovery: The liquid volumes in impingers two 

through four were recorded for the Method 4 moisture 

determination. The liquids were then transferred in a 

pre-cleaned amber glass bottle fitted with a Teflon- 

lined screw cap. 

acetonitrile rinse was performed on impingers two 

through four along with the condenser and any 

connecting glassware. 

the same amber bottle. 

A toluene rinse followed by an 

These rinses were collected in 

4 )  Activated: ' The activated charcoal in the fifth 

impinger was transferred into its original plastic container 

and sealed. 

5 )  Silica Gel: 

transferred into its original plastic container and sealed. 

The silica gel in the sixth impinger was 
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4.1 .7 .4  Sample Storage and TransDort: Immediately upon re- 

covery, all samples including liquid rinses were placed into 

insulated coolers packed with ice, thus protecting the samples 

from light and heat. 

The samples remained inside the coolers during transport to 

the analytical laboratory. While in the custody of ETS, the 

temperatures inside the coolers were periodically measured to 

insure that the samples did not exceed 32aF. 

express mailed directly to the analytical lab for analysis. 

While at the lab, the samples were kept in a refrigerated 

compartment until analyzed. 

All samples were 

4.1.7.5 Field Blanks: One field blank was collected during the 

test program for MDI. The field blank consisted of a reagent 

blank from the batch of absorbing solution, a toluene reagent 

blank, and an acetonitrile reagent blank. 

4.1.8 Continuous Monitorins for SOz. NO,. CO.  THC, O2 and C02: 

Instrumental Methods: Instrumental monitoring of the stack gases 

was performed in accordance, with the following procedures: 

2 4  
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REFERENCE METHOD INSTRUMENT TYPE 
Method 6C Western Research 7 2 l M  SO2 

Analyzer 

Method 7E TECO Model lOAR Chemilu- 
minesence NO, Analyzer 

Method 10 TECO Model 4 8  NDIR CO Analyzer 

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

Method 3A 

Method 3A 

Teledyne Model 320A Chemical 
Cell Portable 0, Analyzer 

FUJI Model 3300 A NDIR 
C02 Analyzer 

All of the analyzers except the hydrocarbon analyzer 

measured gas concentrations on a dry volume basis. The 

hydrocarbon analyzer measured the concentrations on a wet volume 

basis as propane. 

4.1.8.1 SamDlincr Svstem Descriution: An integrated, remote 

instrumental system housing the pollutant gas analyzers as well 

as the diluent gas (02 and C02) monitors was used. Figure 6 

outlines the general schematic of the system. The design 

incorporated two extractive systems - one for the dry analyzers 
and one for the wet hydrocarbon analyzer. All of the 

instruments were housed in a trailer located at ground level. 

The dry sampling system consisted of a heated stainless 

steel probe located at the stack port location. A heated glass 

fiber filter was attached to the probe for rough particulate 

removal. A short section of heated Teflon sample line was used 
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Figure 6 - Continuous Emissions Monitoring System for 
EPA Methods 3A, 6C, 7E, 10 and 25A 



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

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

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

down to the instrumental system. The sample gas exiting the 

Teflon sample line was pumped to the SO2, NO,, CO, C02, and Ot 

monitors. 

The sampling system for the hydrocarbon analyzer 

incorporated a heated stainless steel probe, a heated glass fiber 

filter, and a heated Teflon sample line. The sample line was 

heated along its entire length from the stack sampling location 

to the analyzer. 

4.1.8.2 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. 

4.1.8.3 Drv Svstem Calibration: At the beginning of each test 

run, the 02, C02, SO2, and NOx monitors on the dry sampling system 

were zeroed, using Zero Nitrogen and spanned using a certified 

calibration gas with a concentration of 80 to 100 percent of the 

instrument span. Following calibration a mid range gas, 4 0  to 6 0  

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 6 C .  
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The CO monitor was zeroed using Zero Nitrogen and 

spanned using a known concentration of CO in nitrogen. 

calibration, the CO monitor was challenged with two additional 

gas concentrations corresponding to approximately 60  percent and 

312 percent of instrument span. All calibration gases were EPA 

Protocol 1 certified to be within 2 2  percent of stated 

concentration. 

Following 

After calibrating the 021 C02,  SOzl  and NO, monitors, 

calibration gas was introduced remotely through the probe in 

order to verify the absence of sampling system bias. 

error never exceeded five percent of the instrument span as 

required by EPA Reference Method 6C. 

The bias 

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

range calibration gas were introduced remotely through the 

sampling system to each monitor to check for calibration drift 

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

not exceed three percent of the instrument span for all valid 

test runs. 

4.1.8.4 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 9 0  percent of the instrument span. 

At the beginning of each 
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Following calibration a mid range gas (45  to 55 percent 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. 

range response error did not exceed five percent of the 

calibration gas value as required by EPA Reference Method 2 5 A .  

The mid and low 

After each test run, calibration gas was introduced to the 

VOC measurement system in order to indicate the zero and 

calibration drift. EPA Method 25A requires that the zero and 

calibration drift errors not exceed three percent of the 

instrument span. 

4 . 2  Analvtical Pr ocedures 

4 . 2 . 1  Molecular Weisht Determination - EPA Method 3A: Flue gas 

compositional analysis for molecular weight determination was 

conducted using instrumental analyzers operated in general 

accordance with EPA Method 3A. The instruments were calibrated 

before each analysis with EPA Protocol 1 calibration gas 

standards. 

flue gas composition used for calculation of gas volumetric flow 

rate. 

Each bag was analyzed in triplicate and the average 

4 .2 .2  Moisture Content - EPA Method 4: Moisture contents were 

detemined gravimetrically in accordance with Method 4 by 

29 



7 -  
I j 

measuring the volume or mass gains of each impinger in the 
pollutant sampling trains. . . .  

. 
- . .  . .  . .  . .  1. i 

1 .  

r 
4 . 2 . 3  Particulate Analvses - EPA Method 5 and 202: Particulate i 

matter was determined in accordance with EPA Method 5 and 2 0 2  

procedures. 
i '  

Appendix X contains the laboratory data for the 

analysis. R ; : 
I '. 
i' . 

c- 
The filter was desiccated and analyzed gravimetrically to a 

constant weight. The front-half acetone rinse was evaporated and 

analyzed gravimetrically to a constant weight. 

particulate catch equals the sum of the front half acetone rinse 

and the filter, in accordance with Method 5. 

The front-half 

The determination of the total condensible particulate 

matter in the back-half of the sampling train was determined in 

accordance with Method 202 procedures. The total sulfate 

concentration of the impinger contents and aqueous rinses was 

determined by analyzing an aliquot of the impinger water and 

rinses sample using ion chromatography. The impinger contents 

and aqueous rinses were then combined with the methylene chloride 

rinses and extracted twice with methylene chloride using a 

separatory funnel. 

(methylene chloride) and inorganic (aqueous) fractions. The 

The sample was divided into organic 

organic fraction was evaporated at room temperature and pressure, 

\ 
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and the resulting residue gravimetrically analyzed to a constant 

weight. 

The inorganic fraction was evaporated to dryness at 105'C. 

If the pH of the original impinger solutions was less than 4.5, 

then the resulting residue was redissolved in 100 milliliters of 

distilled water, and made basic using concentrated ammonium 

hydroxide. The resulting solution was evaporated to dryness at 

105OC once more, and the residue determined gravimetrically. If 

the pH of the original solution was greater than 4.5, then the 

ammonia addition step was omitted. 

The back-half condensible particulate catch equals the 

organic residue plus the inorganic residue plus the combined 

water removed by the acid-base reaction based on the impinger 

analysis for sulfate. The total particulate catch equals the 

front-half probe rinse and filter plus the back-half 

condensibles. 

4.2.4 Formaldehvde Analvses: The impinger solutions and train 

rinses from the BIF Method 0011 sampling train were analyzed for 

formaldehyde using high performance liquid chromatography (HPLC) 

in accordance with BIF Method 001I.A. 

4.2.5 Methvlene Bisphenvl Isocvanate (MDII Analvses: The 

impinger solutions and train rinses from the MDI sampling train 
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were analyzed for MDI using high performance liquid 

chromatography (HPLC) in accordance with draft EPA MACT Method. 
- 

5 . 0  Data Analvsis 

Sample calculations related to the pollutant sampling, 

including gas flow rates, temperatures, percent isokinetics, and 
7 moisture content, are shown in Appendix F. ! 

6.0 EcNiDment Calibration 

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" (EPA-600/4-77-027b, August, 

1977). Field equipment calibrations are contained in Appendix 0. 
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APPENDIX A 

TEST LOG 
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APPENDIX B 

DATA AND RESULTS FOR EPA METHOD 51202  

RTO STACK 



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

RUN NUMBER 

Date 
;tart Time 
End Time 
Stack Diam. 
Nozzle I.D. 
Meter Box Gamma 
Meter Box dH@ 
Barometric 

Test Duration 
CP 

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

STACK 
TEMP STATIC 

RTOMS1202-Rl 

07/27/95 
0915 
1056 

96 inches 
0.250 inches 

1.0166 
1.7393 

0.84 
27.43 in.Hg 

72 minutes 

53.455 dcf 
48.350 dscf 

9.53 % 
100.3 % 
47.73 Wsec 

143964 acfm 
109213 scfm 
98803 dscfm 

DP DH 

METHOD 4 DATA 
- INIT. FINAL NET 

m 
IMP.1 100.0 
IMP.2 100.0 
IMP.3 100.0 
IMP.4 0.0 
IMPS 
IMP.6 
IMP.7 

TOTAL 300.0 
S.G. 200.0 

m m  
165.0 65.0 .~ 

129.0 29.0 
102.0 2.0 

0.5 0.5 
0.0 
0.0 
0.0 

396.5 96.5 
211.7 11.7 

METHOD 3 DATA 
%02  19.5 Md 28.96 

%C02 1.11 Ms 27.91 
%CO 0.0 Ps 27.40 
%N2 79.4 Fo 1.231 

02+c02 20.6 %EA 1375 

METER METER TEMPERATURE 
VOLUME INLET OUTLET 

POINT (DegF) (in.WC) (in.WC) @l.WC) (dc0 (DegF) (DegF) 
1 175 -0.47 0.55 1.67 327.658 82 82 
2 177 -0.46 0.59 1.79 381.113 83 80 
3 
4 
5 
6 
7 
8 
9 

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

AVG . 

179 
174 
173 
174 
176 
174 
172 
172 
171 
169 
179 
180 
182 
183 
182 
181 
183 
185 
182 
180 
177 
175 

0.57 1.72 
0.611 1.82 
0.57 1.74 
0.57 1.73 
0.57 1.73 
0.58 1.76 
0.54 1.65 
0.50 1.53 
0.44 1.34 
0.35 1.07 
0.59 1.78 
0.58 1.75 
0.58 1.74 
0.56 . 1.68 
0.56 1.68 
0.57 1.71 
0.57 1.71 
0.55 1.64 
0.54 I .62 
0.49 1.48 
0.43 1.30 
0.34 1.03 

177 -0.47 0.53 1.61 

85 
85 
86 
86 
87 

88 
89 
89 
90 
86 
86 
87 
87 
88 
89 
90 
91 
91 
91 
92 
91 

a7 

381.113 
53.455 86 

a i  
81 
01 
02 
02 
83 
83 
84 
85 
86 
85 
86 
86 ' 

86 
86 
86 
87 
87 

88 
88 
88 

80 



LOUISIANA PACIFIC 
RTO STACK 
EPA METHOD 5R02 ANALYTICAL DATA AND RESULTS 

SAMPLING DATA: 
Run Number: RTOMY202-Rl 
Corr. Sample Volume: 48.350 dscf 
Corr. Flowrate 98803 dscfm 
0 2  Content: 19.5 % 
C02 Content: 1.1 % 

SUMMARY: - 
SUSPENDED PM 
Probe Wash 0.00430 0.00430 
Filter 0.00320 ' 0.00320 

CONDENSIBLE PM 
Organic CPM 0.00730 0.00730 
Inorganic CPM 0.00390 0.00114 
TOTAL CPM 0.01 120 0.00844 

TOTAL PM 0.01870 0.01594 

I 
. .  

ANALYTICAL DATA: 

Acetone Probe Wash 67.46020 67.46450 0.0 0 4 3 0 110.0 
Acetone Blank Residue 64.29320 6429320 0.0 0 0 0 0 120.0 
Applicable Acetone Blank 0.0 0 0 0 0 
Max. Allowable Blank 0.00086 
Filter 0.41790 0.421 10 0.00320 

Volume of Cont#4 400.0 ' 

Organic CPM (Uncorr.) 66.83550 66.84280 0.00730 270.0 
MeC12 Blank 67.33300 67.33260 0.00000 275.0 
Inorganic CPM (Uncorr.) 6726250 6726640 0.00390 400.0 
H20 Blank 70.94820 70.95130 0.00310 450.0 

PARTICULATE EMISSIONS: - 
FILTERABLE CPM 

Actual Grain Loading (grldscf) 
Corrected to 7% 0 2  @r/dscf) 
Corrected to 12% CO2 @r/dscf) 

0.0024 0.0027 0.0051 
0.0243 0.0273 0.0516 
0.0258 0.0291 ' 0.0549 

Mass Rate (lbhr) 2.03 2.28 4.31 

i 
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RUN NUMBER 

Date 
Start Time 
Znd Time 
Slack Diam. 
Nozzle 1.0. 
Meter Box Gamma 
Meter Box dH@ 
Barometric 
CP 
Test Duration 

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

STACK 
TEMP STATIC 

POINT (DegF) (in.WC) 
1 182 -0.48 
2 181 -0.46 
3 182 
4 181 
5 182 
6 184 
7 186 
8 187 
9 183 

10 180 
11 179 
12 177 
13 180 
14 182 
15 183 
16 183 
17 . 182 
18 184 
19 181 
20 160 
21 181 
22 I80  
23 178 
24 176 

AVG . 181 -0.47 

RTO-M5/202-R2 

07/27/95 
12:15 
13% 

96 inches 
0.250 inches 

1.0166 
1.7393 

0.84 
27.43 in.Hg 

72 minutes 

53.751 dcf 
47.974 dscf 

10.22 % 
100.7 % 
47.83 ttlsec 

144256 adm 
108728 sdm 
97616 dscfm 

DP DH 
(in.WC) (in.WC) 

0.51 1.53 
0.53 1.59 
0.52 1.56 
0.58 1.74 
0.54 1.62 
0.57 1.71 
0.55 1.64 
0.56 1.67 
0.52 1.56 
0.51 I .54 
0.45 1.36 
0.42 1.27 
0.54 1.63 
0.57 1.71 
0.53 1.59 
0.55 I .65 
0.57 ' 1.71 
0.56 1.68 
0.53 1.59 
0.54 I .63 
0.56 I .68 
0.54 1.63 
0.52 1.57 
0.41 1.24 

0.53 1.59 

METHOD 4 DATA 
INIT. 
m 

IMP.1 100.0 
IMP.2 100.0 
IMP3 100.0 
IMP.4 0.0 
IMPS 
IMP.6 
IMP.7 

TOTAL 300.0 
S.G. 200.0 

FINAL 
m 
155.0 
138.0 
109.0 

.2.0 . 

404.0 
212.0 

NET 
m 

55.0 
38.0 
9.0 
2.0 
0.0 
0.0 
0.0 

104.0 
12.0 

METHOD 3 DATA 
%02 19.1 Md 28.95 

%C02 1.17 Ms 27.83 
%CO 0.0 Ps 27.40 
%N2 79.7 Fo 1.524 

02+c02 20.3 %EA 994 

METER METER TEMPERATURE 
VOLUME INLET OUTLET 

(dcf) (DegF) (DegF) 
381.837 89 89 
435.588 90 - 89 

90 90 
91 90 
92 90 
93 91 
94 91 
94 92 
94 92 
95 92 
96 92 
96 93 
92 92 
94 92 
95 93 
96 93 
96 93 
97 93 
97 94 
98 94 
98 94 
98 95 
99 95 
99 95 

435.588 
53.751 93 



LOUISIANA PACIFIC 
RTO STACK 
EPA METHOD 5R02 ANALYTICAL DATA AND RESULTS 

SAMPLING DATA 

Con. Sample Volume: 47.974 dscf 
Corr. Flowrate 97616 dscfm 
02 Content: 19.1 % 
C02 Content: 1.2 % 

SUMMARY: 

Run Number: RTO-MSI202-R2 

. . 

SUSPENDED PM 
Probe Wash 0.00280 0.00280 
Filter 0.00430 0.00430 

CONDENSIELE PM 
Organic CPM 0.00350 0.00350 
Inorganic CPM 0.00620 0.00338 
TOTAL CPM 0.00970 0.00688 

TOTAL PM 0.01680 0.01398 

ANALYTICAL DATA: 

METHOD 5 COMPONENTS (grams) (qrams) (grams) (ml) 
I I  TARE FINAL NET VOLUME 

Acetone Probe Wash 67.18480 67.18760 0.00280 100.0 
Acetone Blank Residue 64.29320 64.29320 0.00000 120.0 
Applicable Acetone Blank 0.00000 
Max. Allowable Blank 0.00078 
Filter 0.41780 0.4221 0 0.00430 

Volume of Cont#.i 41 0.0 
Organic CPM (Uncorr.) 64.88330 64.88680 0.00350 . 255.0 
MeC12 Blank 67.33300 67.33260 0.00000 275.0 
Inorganic CPM (Uncorr.) 67.37660 67.38280 0.00620 410.0 
H20 Blank 70.94820 70.95130 0.0031 0 450.0 
Inorganic CPM (Corr.) 0.00620 1 

PARTICULATE EMISSIONS: 

~~ 

Actual Grain Loading @r/dscl) 0.0023 0.0022 0.0045 . 
Corrected to 7% 02 @rldscf) 0.0178 0.0173 0.0351 
Corrected to 12% C02 @r/dscf) 0.0235 0.0227 0.0462 

Mass Rate (Ibhr) 1.91 I .85 3.76 
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RUN NUMBER 

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

METHOD I4  RESULTS 
Metered Volume 
Volume @ Std.Cond. 
%Water 

'. % lsokinetics 
Velocity 
Actual Flow 
Std. Flow 
Dry Std. Flow 

STACK 
TEMP STATIC 

POINT (DegF) (in.WC) 
1 i a4 -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  

I a5 -0.43 
1 a5 
104 
184 
103 
183 
102 
1 a0 
179 
,177 
175 
187 
i a9 
i a9 
1 aa 
1 a0 

I a2 

187 
184 

184 
104 
182 
179 

AVG. 1 a i  -0.44 

RTO-M5/202-R3 

07/27/95 
14:30 
15:49 

96 inches 
0.250 inches 

1.01 66 
1.7393 

0.84 
27.43 in.Hg 

72 minutes 

52.702 dcf 
46.492 dscf 

12.45 % 
99.6 % 

48.19 Nsec 
145352 acfm 
109209 scfm 
95607 dscfm 

DP DH 
(in.WC) (in.WC) 

0.39 0.95 
0.52 1.60 
0.55 1.69 
0.53 1.63 
0.54 1.60 
0.54 1.66 
0.54 1.66 
0.55 1.70 
0.58 1.64 
0.56 1.55 
0.47 1.46 

0.50 1.53 
0.56 1.71 
0.57 I .74 
0.56 , 1.71 
0.59 1.74 
0.56 1.71 
0.56 1.72 
0.54 I .67 
0.55 1.69 
0.54 I .66 
0.53 I .64 
0.48 I .49 

0.53 1.60 

0.41 i .2a 

METHOD 4 DATA 
INIT. 
m 

IMP.1 100.0 
IMP.2 100.0 
IMP.3 100.0 
IMP.4 0.0 
IMPS 
IMP.6 
IMP.7 

TOTAL 300.0 
S.G. 200.0 

FINAL NET 
m h n  
100.0 88.0 
138.0 38.0 
102.0 2.0 

1.0 1.0 
0.0 
-0.0 
0.0 

429.0 129.0 
211.5 11.5 

METHOD 3 DATA 
%02 19.0 Md 20.94 
%C02 1.12 MS 27.58 
%CO 0.0 Ps 27.40 
%N2 79.9 Fo 1.705 

02+c02 20.1 %EA 904 

METER METER TEMPERATURE 
VOLUME INLET OUTLET 

(dco @ego (DegF) 
435.881 99 9a 
488.583 99 

100 
101 
101 
101 
101 
102 
102 
102 
102 
103 
90 
99 

100 
100 
101 
101 
101 
101 
102 
102 
103 
103 

400.503 
52.702 

9a 
9a 
9a 
90 
98 
99 
99 
99 

100 
100 
100 
90 
90 
99 
99 
99 
99 
99 

100 
100 
100 
100 
100 

I00 



LOUISIANA PACIFIC 
RTO STACK 
EPA METHOD 5R02 ANALYTICAL DATA AND RESULTS 

-- 

SAMPLING DATA 

Corr. Sample Volume: 46.492 dscf 
Corr. Flowrate 95607 dscfm 
0 2  Content: 19.0 % 
C02 Content: 1.1 % 

Run Number: RTO-M51202R3 

SUMMARY: 
CORRECTED 

COMPONENT (grams) (grams) 

SUSPENDED PM 
Probe Wash 0.00340 0.00340 
Filter 0.00520 0.00520 

CONDENSlBLE P M  
Organic CPM 0.00500 0.00500 

TOTAL CPM 0.00780 0.00491 

TOTAL PM 0.01640 0.01351 

Inorganic CPM 0.00280 -0.00009 

ANALYTICAL DATA: 

Acetone Probe Wash 70.12320 70.12680 0.00340 . 100.0 
Acetone Blank Residue 64.29320 6429320 0.00000 120.0 
Applicable Acetone Blank 0.00000 
Max. Allowable Blank 0.0 0 0 7 8 
Filter 0.41680 0.42200 0.00520 

Volume of Cont.#4 420.0 
Organic CPM (Uncorr.) 67.02160 67.02660 0.00500 290.0 
MeC12 Blank 67.33300 67.33260 0.00000 275.0 
Inorganic CPM (Uncorr.) 64.14680 64.14960 0.00280 420.0 
H20 Blank 70.94820 70.95130 0.00310 450.0 
Inorganic CPM (Corr.) 0.00280 

PARTICUM TE EMISSIONS: 
FILTERABLE CPM 

Actual Grain Loading (gr/dscf) 0.0029 0.0016 0.0045 
Corrected to 7% 0 2  (grldscf) 
Corrected to 12% C02 (grldscf) 

0.0208 0.0119 . 0.0326 
0.0306 0.0174 0.0480 

Mass Rate (Ibhr) 2.34 1.33 3.67 
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APPENDIX C 

DATA AND RESULTS FOR BIF METHOD 0011 

RTO STACK 
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RUN NUMBER 

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

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

STACK 
TEMP STATIC 

POINT (DegF) (in.WC) 
1 171 -0.48 
2 175 -0.47 
3 177 
4 174 
5 173 
6 175 
7 172 
8 176 
9 172 

10 173 
11 171 
12 . 170 
13 180 
14 183 
15 180 
16 185 
17 181 
18 184 
19 ,186 
20 179 
21 181 
22 177 
23 177 
24 176 

AVG. . 177 -0.48 

RTO-001l-Rl 

07/27/95 
09:15 
1056 

96 inches 
0.250 inches 

0.9928 
1.8475 
27.43 in.Hg 
0.823 

72 minutes 

62.154 dcf 
55.063 dscf 

9.27 % 
106.1 % 
51.21 Wsec 

154433 acfm 
117205 scfm 
106339 dsdm 

DP DH 
(in.wq (ifl.WC) 

0.70 2.31 
0.70 2.51 
0.75 2.48 
0.71 2.34 
0.73 2.41 
0.69 2.28 
0.70 2.34 
0.70 2.34 
0.65 2.1 5 
0.65 2.15 
0.50 1.65 
0.45 1.49 
0.75 2.48 
0.75 2.48 
0.68 2.24 
0.65 2.15 
0.62 2.05 
0.60 2.05 
0.59 1.95 
0.61 2.01 
0.63 2.08 
0.52 I .72 
0.52 1.72 
0.50 1.65 

0.64 2.13 

METHOD 4 DATA 
INIT. 
m 

IMP.l 100.0 
IMP2 . 100.0 
IMP.3 0.0 
IMP.4 
IMP.5 
IMP.6 
IMP.7 

TOTAL 200.0 
S.G. 200.0 

FINAL NET 
m m  
175.0 75.0 
122.0 22.0 

3.0 3.0 
0.0 
0.0 
0.0 
0.0 

300.0 100.0 
219.5 19.5 

METHOD 3 DATA 
%02 19.5 Md 28.96 

%C02, 1.1 Ms 27.94 
%CO 0.0 Ps 27.40 
% N2 79.4 Fo 1.231 

02+c02 20.6 %EA 1375 

METER METER TEMPERATURE 
VOLUME INLET OUTLET 

(dcf) (DegF) (Degn 
706.726 78 76 
768.880 83 80 

84 81 
85 81 
86 81 
87 82 
89 83 

89 83 
89 83 
90 83 
90 84 
86 85 
86 84 
87 84 
88 64 
89 84 
89 84 
90 84 
90 85 
90 84 
90 84 
90 85 
90 85 

89 83. 

768.680 
62.154 85 



RUN NUMBER RTO-OOI l-R2 

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

METHOD 1 4  RESULTS 
Metered Volume 
Volume @ S:d.Cond. 
%Water 
% lsokinetics 
Velocity 
Actual Flow 
Sld. Flow 
Dry Std. Flow 

07127195 
12:15 
13:35 

96 inches 
0.250 inches 

0.9928 
1.8475 
27.43 in.Hg 
0.823 

72 minutes 

59.370 d d  
51.650 d s d  

9.86 56 
101.7 36 
50.86 Wsec 

153388 acfm 
115439 sdm 
104057 dsdm 

STACK 
TEMP STATIC DP DH 

METHOD 4 DATA 
INIT. FINAL NET 

IMP.1 
IMP.2 
IMP.3 
IMP.4 
IMPS 
IMP.6 
IMP.7 

TOTAL 
S.G. 

rn mtmD 
100.0 187.0 87.0 
100.0 119.0 19.0 

0.0 2.0 2.0 
0.0 
0.0 
0.0 
0.0 

200.0 308.0 108.0 
200.0 212.0 12.0 

METHOD 3 DATA 
%02 19.1 Md 28.95 

%C02 1.2 Ms 27.87 
%CO 0.0 Ps 27.40 
%N2 79.7 Fo 1.524 

02+c02 20.3 %EA 994 

METER METER TEMPERATURE 
VOLUME INLET OUTLET 

POINT @ego (in.WC) (in.WC) (in.WC) (dcf) (DegF) (DegF) 
1 183 -0.49 0.61 1 .89 769.064 89 89 
2 180 
3 183 
4 .180 
5 183 
6 183 
7 184 
a 182 
9 181 

10 180 
11 179 
12 180 
13 183 
14 184 
15 186 
16 184 
17 186 
18 183 
19 184 
20 182 
21 184 
22 182 
23 181 
24 180 

AVG . 182 

-0.45 0.68 
0.66 
0.66 
0.64 
0.67 
0.65 
0.62 

,0.62 
0.60 
0.50 
0.51 
0.69 
0.68 
0.66 
0.70 
0.70 
0.62 
0.63 
0.59 
0.60 
0.60 
0.52 
0.53 

-0.47 0.62 

2.1 1 
2.05 
2.05 
1.98 
2.08 
2.02 
1.92 
1.92 
1.86 
1.55 
1.58 
2.14 
2.1 1 
2.05 
2.1 7 
2.17 
I .92 
I .95 
1.83 
1.86 
1.86 
1.61 
1.64 

1.93 

828.434 93 91 
93 92 
94 92 
95 92 
95 92 
95 92 
95 92 
95 93 
95 93 
94 92 
94 92 
95 92 
96 92 
98 92 
99 93. 

100 93 
101 94 
101 95 
101 95 
102 96 
102 96 
103 96 
104 97 

828.434 
59.370 95 

r 
: 

- 
.. 
1 .. 

.. 
I 



APPENDIX D 

DATA AND RESULTS FOR MDI TESTING 
RTO STACK 
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RUN NUMBER 

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

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

STACK 
TEMP STATIC 

POINT (DegF) (in.WC) 
1 185 -0.48 
2 

... 

185 -0.47 
3 187 
4 186 

6 187 
7 185 
8 186 
9 184 

10 184 
11 181 
12 179 

14 186 
15 186 
16 188 
17 187 
18 187 
19 184 
20 185 
21 184 
22 181 
23 183 
24 179 

5 I a7 

13 .184 

AVO. 185 -0.48 

RTO-MDI-Rl 

07/27/95 
16:50 
18:07 

96 Inches 
0.250 inches 

0.9928 
1.8475 . 
27.43 in.Hg 
0.823 

60 minutes 

46.142 dcf 
39.389 dscf 

9.53 % 
99.1 % 

47.76 Wsec 
144045 acfm 
108035 scfm 
97743 dscfm 

DP DH 
(in.WC) (in.WC) 

0.55 1.79 
0.50 1.63 
0.60 1.95 
0.61 1.99 
0.58 1 .a9 
0.59 1.92 
0.58 1 3 9  
0.58 1 .a9 
0.56 1.83 
0.54 1.76 
0.47 1.54 
0.45 1.49 
0.58 1.90 
0.51 1.66 
0.60 1.95 
0.60 1.95 
0.57 1 .E5 

0.57 1 .86 
0.57 1 .86 

0.51 1.67 
0.48 1.57 
0.42 1.38 

0.55 1.79 

0.56 1.82 

0.55 i .ao 

METHOD 4 DATA 
INIT. 
m 

IMP.1 300.0 
IMP2 200.0 
IMP.3 200.0 
IMP.4 0.0 
IMPS 
IMP.6 
IMP.7 

TOTAL 700.0 
S.G. 400.0 

FINAL NET 
m m  
260.0 -40.0 
256.0 58.0 
201 .o I .o 

4.0 4.0 
0.0 
0.0 
0.0 

721.0 21.0 
467.0 67.0 

METHOD 3 DATA 
0,602 18.4 Md 28.91 
%C02 1 .I Ms 27.87 
%CO 0.0 Ps 27.40 
%N2 80.5 Fo 2.287 

02+c02 19.5 %€A 648 

METER METER TEMPERATURE 
VOLUME INLET OUTLET 

(dcf) (DegF) (DegF) 
889.360 100 100 
935.502 101 

102 
103 
104 
I05 
106 
107 
107 
107 
107 
107 
108 
108 
108 
108 
108 

109 
107 
107 
107 
107 
108 

1 oa 

935.502 
46.142 105 

100 
101. 
101 
102 
103 
103 
104 
105 
105 
105 
106 
106 
106 
107 
107 
107 
107 
107 
106 
106 
106 
106 
106 



RUN NUMBER RTOMDI-R2 

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

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

7/28/95 
11:45 
13:05 

96 inches 
0.25 inches 

0.9928 
1.8475 
27.47 in.Hg 
0.823 

60 minutes 

48.913 dcf 
43.043 dscf 

8.61 % 
103.6 % 
49.07 Wsec 

147978 acfm 
111776 scfm 
102154 dscfm 

METHOD 4 DATA 
INIT. rn 

IMP.l 300.0 
IMP.2 200.0 
IMP.3 200.0 
IMP.4 0.0 
IMP.5 
IMP.6 
IMP.7 

TOTAL 700.0 
S.G. 400.0 

METHOD 3 DATA 
%02 20.1 

%C02 1 .o 
%CO 0.0 
%N2 78.9 

02+c02 21.1 

FINAL 
m 
222.0 
276.0 
21 1 .o 

1 .o 

710.0 
476.0 

Md 
MS 
PS 
Fo 

%EA 

NET 
m 
-78.0 
76.0 
11.0 
I .o 
0.0 
0.0 
0.0 

10.0 
76.0 

28.96 
28.02 
27.44 
0.800 
2755 

STACK METER METER TEMPERATURE 
TEMP STATIC DP DH VOLUME INLET OUTLET 

POINT (DegF) (in.Wc) (in.wc) (in.WC) (dcf) (DegF) (DegF) 
1 177 -0.40 0.62 I .96 937.007 91 87 

-0.40 0.63 1.99 985.920 92 91 
.. . 

2 180 
3 176 
4 178 
5 177 
6 179 
7 178 
8 180 
9 177 

10 181 
11 179 
12 177 
13 186 
14 185 
15 190 
16 188 
17 189 
i a  185 
19 181 
20 180 
21 183 
22 180 
23 180 
24 180 

AVG. 181 

0.65 2.05 
0.62 1.96 
0.66 2.09 
0.62 I .96 
0.62 1.96 
0.63 1.99 
0.58 1.83 
0.58 1 .83 
0.49 1.55 
0.49 1.55 
0.63 1.99 
0.63 1.99 
0.61 1.93 
0.65 2.05 
0.61 1.93 
0.58 I .83 
0.55 I .74 
0.60 1.98 
0.57 I .88 
0.52 1.72 
0.48 1.58 
0.42 , 1.39 

985.920 
-0.40 0.59 1 .86 48.913 

91 
90 
91 
90 
90 
90 
91 
92 
92 
93 
92 
93 
92 
92 
93 
93 
93. 
92 
92 
92 
92 
92 

89 

87 
87 
87 
87 
86 
86 
87 
87 
87 
87 
87 
87 
87 
88 
87 
87 
87 
87 
87 
87 
87 
07 

! 

L ,  

; .  I 

.. ': . I 
L 
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RUN NUMBER 

Date 
Start Time 
End Time 
Stack Diam. 
Nozzle I.D. 
Meter Box Gamma 
Meter Box dH@ 
Barometric 

Test Duration 
CP 

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

STACK 
TEMP STATIC 

POINT @ego (in.WC) 
1 180 -0.40 
2 
3 
4 
5 
6 
7 
8 
9 

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

AVG . 

181 -0.40 
181 
183 
183 
184 
181 
181 
180 
181 
180 
181 
I80 
180 
180 
182 
181 
184 
180 
182 
180 
183 
I80 
181 

181 -0.40 

RTOMDlR3 

7/28/95 
12:30 
13:33 

96 inches 
0.25 inches 

0.9928 
1.8475 
27.47 in.Hg 
0.823 

60 minutes 

48.532 dcf 
42.761 dscf 

9.30 % 
103.6 % 
49.14 Wsec 

148190 acfm 
111914 scfm 
101509 dscfm 

DP DH 
(in.Wc) On.WC) 

0.66 2.1 1 
0.63 2.02 
0.64 2.05 
0.61 1.95' 
0.61 1.95 
0.62 1.98 

0.59 I .89 
0.60 1.92 
0.55 1.76 
0.47 1 S O  
0.46 1.47 
0.62 1.98 
0.65 . 2.08 
0.63 2.02 
0.61 1.95 
0.61 1.95 
0.59 1 .a9 
0.60 1.92 
0.60 I .92 
0.57 1.82 
0.57 1 .82 
0.48 1.54 ' 

0.45 1.44 

0.59 1.87 

0.62 i .9a 

METHOD 

IMP.1 
IMP2 

4 DATA 
INIT. 
m 
300.0 
200.0 

IMP.3 200.0 
IMP.4 0.0 
IMPS 
IMP.6 
IMP.7 

TOTAL 700.0 
S.G. 400.0 

FiNAL .NET 
mrmn 
229.0 -71.0 
305.0 105.0 
187.0 -13.0 

1 .o I .o 
0.0 
0.0 
0.0 

722.0 22.0 
471.0 71.0 

METHOD 3 DATA 
3602 19.9 Md 28.97 

%C02 1 .I Ms 27.95 
%CO 0.0 Ps 27.44 
%N2 79.0 Fo 0.909 

0 2 + c 0 2  21.0 %EA 2082 

METER METER TEMPERATURE 
VOLUME INLET OUTLET 

(dcf) (DegF) (DegF) 
988.476 89 87 

1037.008 89 87 
89 87 
89 87 
90 87 
91 87 
91 88 
91 87 
91 87 
91 87 
90 87 
90 87 
90 87 
90 87 
90 87 
90 87 
90 87 
90 87 
90 87 
91 87 
91 87 
92 87 
93 87 
93 87 

1037.008 
48.532 89 
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APPENDIX E 

DATA AND RESULTS FOR EPA METHODS 3A, 6 C ,  7 E ,  10, AND 2 5 A  TESTING 

RTO STACK 
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Wheelabrator/LP/Dungannon 
Reference Method Data 

RTO Stack Outlet 
RTOSO-M3A,6C,7E,10,25A-R1 

Starting 
07-27-95 

Time 

09 : 16 
09:17 
09 : 18 
09:19 
09 : 20 
09:21 
09 : 22 
09:23 
09:24 
09:25 
09 : 26 
09 : 27 
09: 28 
09:29 
09:30 
09:31 
09:32 
09:33 
09:34 
09:35 
09 :.3 6 
09 : 37 
09:38 
09:39 
09:40 
09:41 
09:42 
09:43 
09:44 
09 : 45 
09:46 
09:47 
09:48 
09 : 49 
09:50 
09 : 51 

09:53 
09 : 52 

09 : 54 
09 : 55 
09:56 

02 c02 co so2 NOX voc 
% dv % dv PPmdv PPmdv PPmdv PPmW 

19.45 
19.39 
19.32 
19.43 
19.64 
19.48 
19.46 
19.32 
19.49 
19.57 
19.41 
19.40 
19.36 
19 - 49 
19.58 
19.42 
19.40 
19.30 
19.50 
19.67 
19.48 
19.44 
19.35 
19.55 
19.67 
19.43 
19.42 
19.35 
19.47 
19.69 
19.56 
19.51 
19.34 
19.50 
19.70 
19.44 
19.42 
19.40 
19.56 
19.69 
19.52 

1.218 
1.271 
1.282 
1.090 
1.173 
1.187 
1.268 
1.224 
1.100 
1.219 
1.205 
1.230 
1.197 
1.051 
1.191 
1.168 
1.279 
1.233 
1.032 
1.153 
1.184 
1.239 
1.161 
0.997 
1.141 
1.166 
1.220 
1.189 
0.990 
1.088 
1.100 
1.165 
1.145 
1.021 
1.107 
1.151 
1.182 
1.124 
0.989 
1.104 
1.139 

31.29 
26.74 
35.54 
36.40 
30.00 
26.51 
31.45 
30.14 
29.22 
37.28 
33.66 
25.31 
24.80 
33.71 
35.89 
25.46 
28.13 
37.33 
32.47 
27.65 
32.49 
34.69 
27.80 
27.93 
35.16 
32.67 
25.88 
29.16 
33.52 
27.69 
22.15 
27.68 
29.94 
25.13 
25.47 
28.46 
25.25 
18.61 
25.35 
27.19 
19.49 

2.02 
1.93 
1.85 
2.21 
2.07 
1.29 
1.79 
1.96 
1.85 
1.71 
2.10 
2.21 
2.02 
1.79 
1.74 
1.79 
1.85 
1.79 
1.93 
2.35 
1.48 
1.74 
1.09 
1.32 
1.60 
1.01 
1.54 
1.71 
1.65 
1.15 
1.51 
1.43 
1.57 
1.37 
1.90 
1.71 
1.15 
1.51 
2.05 
1.54 
1.76 

13.230 
14.200 
12.660 
9.690 

13.350 
13.810 
13.720 
12.810 
9.750 
13.210 
13.510 
14 -750 
13.180 
9.730 

12.840 
14.140 
13.920 
12.570 
10.250 
13.540 
13.320 
13.970 
13.760 
10.950 
13.710 
13.620 
14.700 
13.550 
10.900 
14.620 
15.020 
15.220 
13.780 
10.880 
14.160 
13.830 
14.720 
14.430 
11.560 
14.880 
15.740 

4.90 
4.48 
4.27 
4.29 
4.30 
4.07 
3.87 
3.85 
3.69 
3.54 
3.62 
3.52 
3.45 
3.23 
3.55 
3.50 
3.26 
3.25 
3.47 
5.27 
4.62 
3.99 
4.04 
3.83 
3.82 
3.88 
3.80 
3.72 
3.57 
3.71 
3.55 
3.28 
3.48 
3.46, 
3.21 
3.11 
3.17 
3.19 
2.85 
2.83 
2.89 



Wheelabrator/LP/Dungannon 
Reference Method Data 
RTO Stack Outlet 

RTOSO-M3A,6C,7!2,10,25A-R1 

Starting 
07-27-95 

Time 

09:57 
09 : 58 
09:59 
1o:oo 
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 

60 MinAvg 

02 c02 co SO2 NOx voc 
% dv % dv PPmdv PPmdv PPmdv PPmw 

19.45 
19.39 
19.54 
19.65 
19.50 
19.41 
19.32 
19.48 
19.55 
19.42 
19.33 
19.26 
19.42 
19.61 
19.41 
19.41 
19.33 
19.51 
19.59 

1.221 
1.154 
1.018 
1.134 
1.152 
1.265 
1.214 
1.060 
1.210 
1.248 
1.375 
1.282 
1.107 
1.198 
1.204 
1.273 
1.194 
1.052 
1.210 

17.77 
24.24 
26.28 
19.02 
18.75 
25.73 
25.00 
19.88 
25.71 
29.07 
24.74 
24.37 
34.94 
32.41 
20.06 
23.30 
28.72 
24.56 
20.14 

2.10 
2.49 
2.41 
2.07 
1.31 
1.43 
1.34 
1.62 
1.34 
1.51 
1.34 
1.82 
1.68 
2.18 
1.62 
1.65 
1.57 
2.27 
1.74 

16.160 
14.850 
11.330 
15.420 
15.610 
15.360 
14.700 
12.280 
15.110 
14.510 
15.310 
14.340 
10.690 
14.410 
15.110 
15.710 
14.200 
11.980 
15.160 

2.76 
2.73 
2.82 
3.05 
2.83 
2.76 
3.04 
3.03 
2.81 
2.84 
3.04 
3.03 
2.85 
3.10 
3.21 
2.80 
2.84 
3.02 
2.94 

19.47 1.166 27.76 1.73 13.574 3.45. 

Data Corrected for Calibrations 
60 MinAvg 19.53 1.113 28.19 1.74 13.648 3.41 
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Wheelabrator/LP/Dungannon 
Reference Method Data 

RTO Stack Outlet 
RTOSO-M3A,6C,7E,10,25A-R2 

Starting 
07-27-95 

Time 

12:16 
12:17 
12:18 
12 : 19 
12:20 
12:21 
12:22 
12:23 
12:24 
12:25 
12:26 
12:27 
12:28 
12:29 
12:30 
12:31 
12:32 
12:33 
12:34 

12:36 
12:37 
12:38 
12:39 

12:35 

12:40 
12:41 
12:42 
12:43 
12:44 

12:46 

12:48 
12:49 
12:50 
12:51 
12:52 
12:53 
12 : 54 

12:45 

12:47 

12:55 
I 12:56 

02 c02 co so2 NOX voc 
% dv % dv PPmdv PPmdv PPmdv P P m W  

19.02 
18.90 
19.13 
19.23 
19.08 
19.05 
19.08 
19.25 
19.33 
19.17 
19.05 
18.99 
19.15 
19.21 
19.04 
19.08 
19.01 
19.18 
19.22 
19.10 
19.05 
19.04 
19.21 
19.20 
19.06 
18.99 
18.99 
19.16 
19.14 
19.03 
19.02 
19.00 
19.19 
19.20 
19.08 
18.97 
19.00 
19.20 
19.07 
18.99 
18.88 

1.380 
1.299 
1.091 
1.211 
1.202 
1.245 
1.128 
1.002 
1.137 
1.178 
1.289 
1.241 
1.097 
1.217 
1.209 
1.268 
1.182 
1.046 
1.188 
1.176 
1.247 
1.167 
1.080 
1.206 
1.224 
1.285 
1.231 
1.112 
1.197 
1.196 
1.239 
1.172 
1.042 
1.149 
1.202 
1.256 
1.149 
1.125 
1.248 
1.290 
1.360 

42.16 
50.35 
43.00 
43.71 
39.26 
35.24 
30.12 
35.71 
36.57 
33.33 
40.44 
50.92 
54.55 
49.13 
48.00 
48.60 
46.26 
41.46 
45.34 
48.51 
41.25 
45.74 
55.81 
50.67 
48.01 
48.90 
58.56 
56.98 
49.16 
43.61 
41.97 
41.60 
43.45 
38.03 
38.74 
38.86 
38.48 
41.90 
39.67 
44.99 
45.77 

1.15 
1.17 
1.09 
1.20 
1.25 
1.29 
1.28 
1.13 
1.22 
1.21 
0.97 

1.24 
1.17 
1.28 
1.40 
1.20 
1.06 
1.24 
1.46 
1.38 
1.42 
1.26 
1.58 
1.67 
1.43 
1.38 
1.61 
1.51 
1.11 
1.15 
1.24 
1.82 
1.44 
1.18 
1.21 
1.25 
1.38 
1.18 
1.35 
0.80 

0.89 

16.400 
14.390 
12.060 
16.000 
15.760 
16.910 
16.270 
13.230 
16.610 
15.790 
16.340 
14.840 
11.870 
15.740 
15.510 
16.020 
15.540 
13.400 
16.480 
15.930 
17.430 
15.330 
13.240 
16.410 
16.300 
16.350 
15.200 
13.410 
16.750 
16.020 
17.290 
16.220 
14.550 
17.630 
16.280 
17.630 
15.510 
14'. 93 0 
17.340 
16.210 
16.830 

1.07 
1.42 
1.57 
1.92 
1.41 
1.37 
1.46 
1.22 
1.34 
1.47 
1.48 
1.64 
1.91 
2.09 
1.86 
1.92 
2.11 
2.09 

1.95 
2.15 
2.20 
2.03 
2.33 
2.35 
2.25 
2.29 
2.62 
2.53 
2.22 
2.16 
2.18 
2.09 
2 . 2 0  
1.99 
1.99 
2.11 
1.97 
1.95 
1.73 
1.80 

1.87 



Wheelabrator/LP/Dungannon 
Reference Method Data 
RTO Stack Outlet 

RTOSO-M3A,6CI7E,1Ol25A-R2 

Starting 
07-27-95 

Time 

12 : 57 
12 : 58 
12 : 59 
13 : 00 
13:Ol 
13 : 02 
13 : 03 
13 : 04 
13 : 05 
13 : 06 
13 : 07 
13 : 08 
13 : 09 

13:ll 
13 : 12 

13:lO 

13 : 13 
13 : 14 
13 : 15 

60 MinAvg 

02 c02 co SO2 NOX voc 
% dv % dv PPmdv PPmdv PPmdv P P m W  

18.93 
19.24 
19.08 
19.02 
19.05 
19.03 
19.24 
19.13 
19.07 
18.91 
18.96 
19.17 
18.93 
18.86 
18.74 
18.86 
19.10 
18.87 
18.86 

1.210 
1.140 
1.206 
1.157 
1.184 
1.107 
1.079 
1.179 
1.221 
1.265 
1.178 
1.250 
1.348 
1.427 
1.433 
1.210 
1.326 
1.360 
1.343 

48.53 
47.68 
40.89 
33.06 
28.24 
29.34 
27.40 
29.12 
30.63 
35.90 
46.75 
61.08 
59.07 
61.74 
62.67 
69.09 
75.20 
74.40 
62.51 

1.35 
1.09 
1.54 
1.22 
1.06 
1.15 
1.15 
1.21 
1.42 
1.60 
1.09 
1.42 
1.22 
0.97 
1.02 
1.06 
0.92 
0.77 
1.10 

15.250 
14.840 
17.910 
17.770 
18.310 
17.280 
17.090 
18.600 
18.490 
17.680 
14.940 
15.250 
17.100 
16.890 
16.510 
12.960 
16.190 
16.440 
17.620 

1.79 
1.93 
1.87 
1.73 
1.60 
1.38 
1.47 
1.25 
1.19 
1.39 
1.48 
1.73 
2.03 
2.02 
2.03 
1.99 
2.25 
2.25 
2.33 

19.06 1.210 45.64 1.24 15.985 1.87 

Data Corrected for Calibrations 
60 MinAvg 19.12 1.168 46.40 1.26 16.213 1.93 
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Wheelabrator/LP/Dungannon 
Reference Method Data 
RTO Stack Outlet 

RTOSO-M3A,6C,7E,10,25A-R3 

Starting 
07-27-95 

Time 

14:31 

14:33 
14:34 
14 : 35 

14:37 

14:32 

14:36 

14:38 
14:39 
14:40 
14:41 
14:42 
14:43 

14:45 
14:46 
14 : 47 

14:49 
14 : 50 

14:52 
14:53 
14 : 54 
14:55 
14:56 
14:57 
14 : 58 
14 : 59 
15:oo 
15: 01 
15: 02 
15:03 
15:04 
15:05 
15:06 
15:07 
15:08 
15 : 09 
15: 10 
15: 11 

14:44 

14:48 

14:51 

02 c02 co so2 NOX voc 
% dv % dv PPmdv PPmdv PPmdv PPmW 

18.84 
19.13 
18.91 
18.88 
18.82 
18.86 
19.12 
18.90 
18.91 
18.90 
18.91 
19.10 
18.94 
18.94 
18.69 
18.71 
18.96 
19.00 
19.01 
18.81 
18.80 
19.09 
19.04 
18.93 
18.69 
18.82 
19.00 
18.97 
18.89 
18.57 
18.75 
18.88 
18.89 
18.83 
18.59 
18.85 
18.94 
18.92 
18.78 
18.59 
18.89 

1.041 
1.103 
1.144 
1.150 
1.160 
1.022 
1.106 
1.142 
1.106 
1.105 
1.013 
1.058 
1.082 
1.165 
1.281 
1.094 
1.068 
1.055 
1.117 
1.206 
1.039 
1.027 
1.046 
1.195 
1.218 
1.041 
1.053. 
1.096 
1.293 
1.304 
1.122 
1.135 
1.121 
1.297 
1.230 
1.068 
1.093 
1.120 
1.333 
1.205 
1.081 

98.40 
100.40 
89.20 
90.00 
93.80 
82.40 
85.20 
83.70 
76.90 
63.67 
67.93 
76.30 
58.96 
54.40 
67.20 
68.04 
56.59 
55.41 
68.42 
66.81 
58.28 
58.66 
70.20 
68.12 
62.08 
75.60 
75.70 
71.30 
70.70 
90.70 
97.50 
90.80 
89.20 
91.30 
86.10 
78.60 
84.00 
85.40 
79.90 
82.50 
100.40 

0.59 
0.67 
0.68 
0.59 
0.64 
0.66 
0.53 
0.77 
0.21 
0.30 
-0.08 
0.25 
0.17 
-0.04 
-0.12 
-0.48 
-0.05 
-0.31 
0.08 
0.06 
0.53 
0.50 
0.34 
-0.31 
-0.06 
-0.20 
-0.34 
0.20 
0.64 
0.64 
0.63 
0.57 
0.48 
0.45 
0.32 
0.31 
0.05 
0.14 
0.46 
0.42 
-0.17 

12.020 
13.680 
14.770 
14.490 
14.190 
12.220 
14.360 
14.800 
14.330 
14.880 
13.320 
14.760 
15.250 
15.770 
17.470 
14.310 
15.450 
14.760 
15.260 
16.220 
13.370 
14.080 
14.590 
16.820 
16.160 
13.190 
14.270 
14.010 
16.490 
16.190 
12.910 
14.140 
14.320 
16.580 
15.300 
13.600 
15.150 
14.520 
16.900 
15.480 
12.940 

3.13 
3.59 
3.46 
3.33 
3.33 
3.29 
3.28 
2.96 
3.00 
3.12 
2.60 
2.64 
2.72 
2.53 
2.32 
2.33 
2.55 
2.30 
2.14 
2.43 
2.45 
2.32 
2.14 
2.43 
2.61 
2.37 
2.48 
2.63 
2.75 
2.68 
2.76 
3.01. 
2.83 
2.82 
3.08 
2.95 
2.78 
2.66 
3.08 
3.02 
2.89 



Starting 
07-27-95 

Time 

15:12 
15:13 

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

15:21 
15:22 
15:23 

15:25 
15:26 
15:27 
15:28 

15:30 

15:14 

15:20 

15:24 

15:29 

60 MinAvg 

Wheelabrator/LP/Dungannon 
Reference Method Data 

RTO Stack Outlet 
RTOSO-M3A,6C,7E,10,25A-R3 

02 c02 co so2 NOX voc 
% dv % dv w m d v  PPmdv PPmdv PPmW 

18.91 
18.81 
18.78 
18.55 
18.73 
18.78 
18.78 
18.58 
18.63 
18.96 
18.94 
18.87. 
18.66 
.18.62 
18.85 
18.98 
19.00 
18.74 
18.73 

1.114 
1.128 
1.333 
1.241 
1.128 
1.116 
1.220 
1.289 
1.099 
1.048 
1.094 
1.155 
1.285 
1.180 
1.021 
1.009 
1.102 
1.245 
1.064 

99.20 
94.30 
98.40 
-99.40 
78.80 
59.25 
56.11 
56.44 
53.05 
62.08 
75.00 
78.90 
57.61 
56.43 
57.10 
41.12 
36.04 
50.30 
49.82 

-0.37 
-0.34 
-0.13 
-0.12 
-0.24 
-0.49 
-0.19 
-0.20 
-0.26 
-0.44 
-0.09 
-0.26 
-0.59 
-0.20 
-0.32 
-0.34 
-0.13 
-0.32 
-0.19 

13.900 
13.630 
16.690 
16.460 
15.210 
17.220 
18.700 
18.460 
14.570 
12.930 
14.260 
14.930 
17.710 
17.690 
15.500 
16.800 
16.540 
18.480 
14.860 

3.04 
2.98 
3.06 
3.02 
3.35 
3.82 
2.39 
2.35 
2.50 
2.30 
2.14 
2.25 
2.51 
2.18 
2.01 
2.14 
1.78 
1.59 
1.71 

18.85 1.137 73.84 0.09 15.131 2.68 

Data Corrected €or Calibrations 
60 MinAvg 18.99 1.120 75.02 0.10 15.336 2.81 
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Wheelabrator/LP/Dungannon 
Reference Method Data 
RTO Stack Outlet 

RTOSO-M3A,6C,7E,lO-R4 

Starting 
07-27-95 

Time 

16:51 
16:52 
16:53 
16:54 
16:55 
16: 56 
16 : 57 
16:58 
16:59 
17 : 00 

17:02 
17:03 
17:04 
17:05 
17:06 

17:Ol 

17:07 
17:08 
17 : 09 
17:lO 
17:ll 
17 : 12 
17:13 
17: 14 
17:15 
17 : 16 
17 : 17 
17:18 
17 : 19 
17:20 
17:21 
17:22 
17:23 

17:25 
17:24 

17:26 
17:27 
17 : 28 
17:29 
17 : 30 
17:31 

0 2  e02 co SO2 NOX 
% dv % dv PPmdv PPmdv ppmdv 

18.64 
18.46 
18.24 
18.48 
18.57 
18.57 
18.43 
l8.26 
18.47 
18.59 
18.54 
18.37 
18.18 
18.40 
18.45 
18.42 
18.23 
.18.13 
18.44 
18.42 
18.34 
18.12 
18.07 
18.30 
18.29 
18.24 
18.06 
18.02 
18.31 
18.30 
18.35 
18.14 

18.34 
18.27 

17.80 
17.85 
18.08 
18.08 
18.09 

is. 14 

la. 15 

1.010 
1.194 
1.122 
1..013 
1.004 
1.041 
1.184 
1.109 
0.973 
0.986 
1.043 
1.219 
1.154 
1.046 
1.045 
1.096 
1.235 
1.073 
0.989 
1.037 
1.123 
1.223 
1.121 
1.087 
1.100 
1.150 
1.269 
1.073 
1.026 
0.994 
1.024 
1.103 
0.968 
1.011 
1.084 
1.272 
1.358 
1.152 
1.114 
1.079 
1.155 

32.17 
36.59 
48.62 
48.18 

39.10 
43.19 
35.17 
36.77 
42.00 
42.24 
35.77 
40.41 
48.60 
37.37 
31.03 
37.14 
37.44 
30.68 
28.93 
37.26 
33.12 
29.15 
40.19 
41.18 
38.08 
31.58 
39.37 
36.32 
24.42 
23.38 
27.84 
25.29 
24.40 
33.78 
40.57 
41.93 
44.67 
50.12 
38.98 
27 - 41 

35.97 

-0.21 
-0.23 
-0.08 
-0.02 
-0.34 
-0.21 
-0.09 
-0.24 
-0.14 
-0.20 
-0.28 
-0.16 
-0.28 
-0.20 
-0.08 
-0.08 
-0.01 
-0.12 
-0,14 
-0.17 
-0.20 
-0.04 
-0.30 
-0.12 
-0.20 
-0.24 
-0.31 
0.10 
-0.20 
-0.14 
-0.01 
-0.16 
-0.04 
0.10 
-0.10 
-0.32 
-0.20 
-0.23 
-0.09 
-0.32 
-0.26 

18.170 
19.740 
16.330 
14.600 
16 -920 
17.390 
19.140 
17.800 
15.000 
16.630 
16.220 
18.690 
16.620 
14 .800 
16.780 
16.810 
18.920 
16.060 
16.450 
17.360 
17.090 
18.950 
15.830 
15.160 
15.110 
15.990 
18.380 
14.900. 
16.150 
17.780 
19.510 
19.720 
15.060 
16.200 
15.790 
16.250 
17.320 
14.320 
15.160 
15.390 
18.270 



WheelabratorjLPjDungannon 
Reference Method Data 
RTO Stack Outlet 

RTOSO-M3A,6C17E110-R4 

55 MinAvg 

Starting 
07-27-95 

18.19 1.102 35.44 -0.16 16.576 

02 c02 co so2 NOX 
% dv % dv PPmdv PPmdv PPmdv 

Time 

17: 32 
17:33 
1 7 ~ 3 4  
17:35 
17:36 
17:37 
17~38 

17:40 
17:41 
1 7 ~ 4 2  
17:43 

17:45 

17: 39 

17:44 

17.86 
18.01 
18.20 
18.15 
18.04 
17.75 
17.91 
17.93 
17.84 
17.72 
17.57 
17.90 
18.04 
18.07 

1.157 
0.958 
0.977 
1.007 
1.213 
1.210 
1.108 
1.190 
1.217 
1.409 
1.202 
0.990 
0.965 
0.960 

24.57 
22.55 
21.18 
21.65 
24.09 
32.67 
41.36 
48.66 
51.35 
49.36 
41.54 
29.89 
23.18 
20.57 

-0.27 
0.08 

-0.20 
-0.30 
-0.27 
-0.20 
-0.19 
-0.32 
-0.16 
-0.16 
0.01 

-0.27 
0.06 
-0.21 

18.750 
15.520 
17.070 
16.710 
18.390 
16.110 
13.140 
14.170 
13.880 
16.550 
15.590 
13.770 
16.140 
17.150 

Data Corrected for Calibrations 
55 MinAvg 18.41 1.089 35.94 -0.31 33.218 

- 

. .. 

.. 

.. . . 

! 
i 
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APPENDIX F 

EQUATIONS AND CALCULATIONS 
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EPA METHODS 2-4 CALCULATIONS 

1. Metered Gas Sample Volume at Standard Conditions 
AH 

Vrd(.Cd) 29.92 'T, + 460 
- v-xyx 5 2 8  E] 

2. Gas Volume of Water Vapor Collected in Impinger Liquid 
VWC(std) - (Vf - Vf) XO.04707 

3. Gas Volume of Water Vapor Collected in Silica Gel 
V , o ( s c~ - (Wf - Wf) XO.04715 

4. Moisture Volume Fraction in Flue Gas 

VVC(SCd3 + V"SG(SCdI 
VWc(SCd7 + Vvsg(sca7 + VdSCdI Bvs - 

5. Moisture Volume Percentage in Flue Gas 
%H*O - BwsX10O 

6. Absolute Pressure of Flue Gas 

P, - Pa + Pscacfc 
13.6 

7. Nitrogen Content of Flue Gas 
%N2 - 100 - (%CO, + %O, + %C9 

8 .  Dry Molecular Weight of Flue Gas 
Md - O.44X%CO2 + 0.32~%0, + O.28x(%N2 + %CO) 

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

. ... 10. Fuel Factor Based on Flue Gas Composition 
20.9 - %02 

Fo - % co, 



11. 

1 2 .  

13. 

14. 

1 5 .  

16 .  

17. 

EPA METHODS 2-4 CALCULATIONS - continued 
Excess A i r  of Flue Gas 

%02 - 0 . 5  %CO 
%EA- X l O O  

0 . 2 6 4  %N2 - ( %02 - 0.5 %CO) 

Average Gas Velocity, ftlsec 

Area of Round Duct or Stack 

X D 2  (round ducts) As - 4 x 1 4 4  

Area of Rectangular Duct 

A, - - (rectangular ducts)  
144 

Actual Volumetric Flow Rate of Flue Gas 
Qa - v8xA,x60 

Flow Rate of Flue Gas at Standard Temperature and Pressure 

1 P,x528 
" - (T, + 4 6 0 )  ~ 2 9 . 9 2  

Dry Flow Rate of Flue Gas at Std. Temperature and Pressure 

Qsd - Q,X (1 - By,) 

- 
. .  

, : . .  ... 

- 
i 

. .  . .  

._ 

. . .  . .  

- 
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W f  
wi 
$ 0 2  %CO, 
% co 
%N, 
%EA 

NOMENCLATURE FOR EPA METHODS 2-4 

Stack area, ft2 
Moisture volume fraction 
Pitot tube coefficient (30.84)  
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 
Dry 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 
Dry standard gas flow rate, dscfm 
Average meter temperature, 'E 
Average stack temperature, 'E 
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 o f  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 C02, %dv 
Dry volumetric concentration of CO, %dv 
Dry volumetric concentration of N,, %dv 
Percent excess air 



1. 

2. 

3 .  

4 .  

5 .  

6 .  

FPA METHOD 5 GRAVIMETRIC CALCULATIONS 
. .  

PM Collected in Probe Wash - Mpl . .. 

Mpw - ( wpr) final - . .  (W'J . .  

Applicable Acetone Blank Correction - B,, 
Bapv - [ (Wab) final - (Wab) fQI6.1 x .ZE 

vab 

Maximum Allowable Acetone Blank - B,, 
B,, - 0.7845 x 0.00001 x Vpw 

Actual Probe Wash Blank Correction - B, 
Bpy - MINIMUM [Bap,. B-I 

Total PM Collected for Method 5 Calculations - M, 

NOMENCLATURE 
B m  Maximum allowable acetone blank correction, based 

on weight of acetone in probe wash, grams 
Acetone blank correction based on residue of 
blank, grams 
Acetone blank correction actually used, grams 
Total mass of particulate in train corrected for 
acetone blank, grams 
Mass gain of filter, grams 
Probe wash residue, grams 
Liquid volume of acetone blank, ml 
Liquid volume of probe wash, ml 
Final weight of beaker containing acetone blank 
residue, grams 
Tare weight of beaker containing acetone blank 
residue, grams 
Final weight of filter, grams 
Tare weight of filter, grams 
Final weight of beaker containing probe wash 
residue, grams 
Tare weight of beaker containing probe wash 
residue, grams 



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

2 0 2  

. .  . . .  

. .  

1. Organic CPM - M, 

2 .  Organic Blank Correction - B, 
VO 

Bo = .[(Web) final - ('ob) care] 
- 
vob 

3. Inorganic CPM (Uncorrected €or MI4 and C1 ions) - Mi, 

4 .  Inorganic Blank Correction - BI 
vi 

Bi = [ ( 'ib) final - ( 'ib) Care 1 . -  
vi b 

5. Inorganic Correction for Ammonia addition - ma 
0.020502 x Cso, x v4 

ma = 
106 

6. Inorganic Correction for ~ & c l  in sample - wl 
1.509 x CCI x 100 - - l o 6  

7. Inorganic CPM (Corrected for NH4 and C1 ions) - Mi= 
Mi, = Mi" - ma - m,, 

8 .  Total CPM - MCpN 
Mcm = Mo + Mi, - Bo - B, 



202 

Inorganic blank correction, grams 
Organic blank correction, grams 
Concentration of chloride in reconstituted inorganic 
fraction, mgfliter 
Concentration of sulfate in inorganic fraction, mgfliter 
Inorganic correction for ammonia addition step, grams 
Inqrganic correction for ammonium chloride in 
reconstituted sample, grams 
Total Mass of CPM in sample, grams 
Inorganic CPM corrected for "4 and C1 ions,' grams 
Inorganic CPM uncorrected for NH4 and C1 ions, grams 
Mass of organic CPM in sample, grams 
Liquid volume of container 4 (Impingers + water rinses), 
ml 
Volume of aliquot used for IC analysis of sulfates, ml 
Liquid volume of water used in sample collection and 
rinses, ml 
Liquid volume of water used in blank, ml 
Liquid volume of Methylene Chloride used in sample 

.. . 

recovery and extractions, ml 
Liquid volume of Methylene Chloride used in blank, ml 
Final weight of beaker containing H2O blank residue, 
grams 

Final weight of beaker containing inorganic sample 
residue, grams 
Tare weight of beaker containing inorganic sample 
residue, grams 
Final weight of beaker containing MeC12 blank residue, 
grams 
Tare weight of beaker containing MeC12 blank residue, 
grams 
Final weight of beaker containing organic sample residue, 
grams 
Tare weight of beaker containing organic sample residue, 
grams 

Tare weight of beaker containing H20 blank residue, grams - 

-. 

I .  

. .  ... 

L 



1. 

2 .  

3 .  

4 .  

5. 

6 .  

PARTICULATE EMISSIONS CALCULATIONS 

Particulate Concentration - C, 

Particulate Concentration Corrected to 7% O2 - C,@7%02 

Particulate Concentration Corrected to 12% C02 - CSd@12%CO2 ... 

Particulate Concentration Corrected to 50% Excess Air - 
Csd@ 5 0 %EA 

100 + %EA 
‘sde508EA - csdx 150 

Particulate Mass Rate - Mp 

Isokinetic Variation - %IS0 
0.09450 x (T, + 460) X V , ( , ~ ~  
P , x v , x A , x  t i m e x  (1 - B,) %IS0 - 

YOMENCLATURE 
- - Nozzle area, ft2 
- - Particulate concentration, grains/dscf 
- - Nozzle diameter, inches 
- - Summation of PM collected in sample train, grams 
- - Mass rate of particulate emissions, lb/hr 
- - Absolute stack pressure, in.Hg 
- - Dry standard gas flow rate, dscfm 
t Net sampling time, minutes 
- - Average stack temperature, O F  
- - Corrected gas volume, dscf 
- - Average gas velocity, ftfsec 
- - Dry volumetric concentration of 02, %dv 
- - Dry volumetric concentration of COz, %dv 
= Percent excess air 

An 
csd 

MP 
ps 
Qsd time 
Ts 
“m(std) 
“5  

$02 
%CO* 

%IS0 - - Percent isokinetics 
%EA 

!Aii 

_- 



1. Concentration 

mi 0.04940 c . = - x  
V -1 

m,cd 

2 .  Mass Emissions Rate 
"i Q,, x 60 Mi = 

V m ( s t d ,  l o 6  x 453.593 

NOMENCLATURE 

concentration of analyte i, ppmdv 
mass of analyte i collected, pg 
mass emissions rate of analyte i, lb/hr 
molecular weight of analyte i, g/g-mole 
dry standard gas flow rate, dscfm 
corrected gas volume, dscf 
grams per pound 
std. cubic feet per gram mole of ideal gas 
micrograms per gram 
minutes per hour 

.. . 

... 

! 

?. . 



us-MONITORING(IALCULATIONS 

1. HOURLY EMISSIONS RATE - Mi 

"CLATlTRE 

i = NOx, SOzr  CO, or total hydrocarbons (as propane) 
Mi = Mass emissions rate of i, lb/hr 
C, = Concentration of i in stack gas, ppmdv 
MW, = Molecular weight of i 

= 46.01 for NOz 
= 28.01 for CO 
= 64.06 for SO, 
= 44.10 for propane 

Qld = Average flue gas flow rate, dscfm 

l o 6  = parts per million 
60 = minutes per hour 

0.84948 = Molar volume of ideal gas, ft3/mole 
453.593 = grams per pound 



.INSTRUMENT ANALYZER CAL C U T 1  ONS 

1. Analyzer Calibration Error is determined by: 

Ac-Ce x 100 
VS 

=c - 

2. System Bias is determined by: 

Cs-Ac x 100 
VS 

8 s  - 

3. Calibration Drift is determined by: 
F -Ic D, - c x 100 
vs 

4. The Adjusted Data Value is determined by: 
” 

. .  
! !- 

! 

e -  

.. . 

r 
I 
! :  

-7 
.. . . .  
. .. 

_. 

I ’  

! 

i 
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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 



PETHOD 25A EMISSIONS CALCULATIONS 

1. Dry VOC Concentration 

2 .  Hourly emissions rate 

- - 
- - 
- 6 0  - 

0.84948 = 
453.593 = - 106 - 

C,XPsdX6 0 XMW, M- 
1Osx0.84948x453.593 

EPA METHOD 25A EMISSIONS NOMENCLATURE . . ~~ 

i . . 
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 €or propane 
1 2 . 0 1 1  for carbon 
Minutes per hour 
Molar volume of ideal gas, €t3/mole 
grams per pound 
parts per million 

gas, ppmw 

gasl ppmdv 

t 
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APPENDIX G 

RAW F I E L D  DATA FOR EPA METHOD 51202 

RTO STACK 
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Revirion 1. 

CHAIN OF CUSTODY: LEAK CHECK: p/r 
1 

IWINGER CONTENTS: 
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ACILITY: LA ??dlnc TEST LOCITIOY: 

~ T A  m E :  Nta POLLUTANT: 
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APPENDIX H 

R A W  FIELD DATA FOR BIF METHOD 0011 

RTO STACK 



. 

Reviri-n 1 

~~ ~ 

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

.:::. t.. . :. . .L.. 
~ .. 

03I1blSC 

. .. 



I 

, 

L 



. . . . .. . . . - ... - . .. . . . . - .- . . . . . . . . . .. . . . . . . .. .. . . . . . ,  
Revisicm 1 m/16/96 

. 

IMPlNGER O(ITENTS: 



.. . ~- . .: ; -I..-._. ., . :. _i ::._.i_.----- .. . .. . 

APPENDIX I 

RAW FIELD DATA FOR MDI TESTING 

RTO STACK 
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INTEGRATED BAG ANALYSIS FOR %02 AND %C02 
INSTRUMENT ANALYZER METHOD 

FO = (20.9 - %02)1%C02 

COMMON Fo FACTORS: 
Gas, Natural (1.600-1.836) Coal, Bituminous (1.083-1.230) 
Gas, Propane (1.434-1 586) Coal, Anthracite (1.016-1.130) 
Wood (1.000-1 .I 20) Oil, Distillate (1.260-1.413) 

Oil, Residual (1.210-1.370) 

.... . 



APPENDIX J 

CEMS ANALYZER CALIBRATION DATA AND SAMPLING SYSTEM CALIBRATION 
DRIFT DATA AND RESULTS 

RTO STACK 



~~ 

. .  .. . .  , . . .. , . .  . .... - . - . .. 

starting 
07-27-95 

Time 

07 : 10 
07 : 11 
07:12 
07 : 13 
07 : 14 
07 : 15 
07:16 
07 : 17 
07 : 18 
07: 19 
07:20 
07 : 21 
07:22 
07:23 
07 : 24 
07:25 
07:26 
07:27 
07:28 
07 : 29 
07:30 
07:31 
07: 32 
07:33 
07:34 
07:35 
07:36 

07: 38 
07:39 
07:40 
07:41 

07 : 37 

Wheelabrator/LP/Dungannon 
Reference Method Data 
RTO Stack Outlet 
Local Calibration 

02 c02 co so2 NOx 
% dv % dv PPmdv PPmdv PPmdv 

0.02c 
0.05 

15.88 
22.08 
22.09C 
22.00 
12.70 
10.02c 
8.81 
0.72 
0.07 
0.04 
0.03 
0.16 
0.07 
0.03 
0.03 
0.11 
0.05 
0.07 
0.01 
0.04 
0.01 
0.04 
0.09 
0.00 
0.01 
0.07 
0.01 
0.01 
-0.06 
-0.03 

0.033C 
2.116 

17.510 
17.290 
17.270C 
14.250 
10.040 
10.030C 
1.553 
0.074 
0.063 
0.061 
0.053 
0.065 
0.060 
0.065 
0.063 
0.069 
0.064 
0.060 
0.051 
0.042 
0.033 
0.034 
0.035 
0.036 
0.044 
0.035 
0.035 
0.032 
0.036 
0.035 

-0.01c 1.20c 
0.02 2.21 
-0.04 0.98 
0.03 1.57 
0.03 1.57 
0.01 1.40 
-0.14 1.57 
-0.01 1.17 

223.30 1.20 
882.00 1.54 
887 .OO 1.62 
898.00 1.79 
895. OOC 1.51 
789.00 2.02 
578.20 1.03 
577.10 2.05 
584.50C 1.65 
491.80 1.71 
294.80 2.07 
292.30C 1.37 
292.10 2.13 
152.00 206.20 
0.64 224.00C 
0.03 148.50 
0.04 91-00 
0.05 92.90C 
0.64 52.12 
0.97 3.98 
0.03 2.78 
0.08 1.40 
0.38 1.60 
-0.03 1.03 

-0.115C 
-0.054 
-0.146 
-0.160 
-0.180 
-0.208 
-0.242 
-0.273 
-0.289 
-0.321 
-0.339 
-0.351 
-0.386 
-0.386 
-0.417 
-0.429 
-0.445 
-0.414 
-0.425 
-0.457 
-0.456 
-0.481 
-0.497 
-0.247 
-0.383 
-0.419 
45.920 
173.600 
227.700C 
142.500 
141.100 
149.600C 



07-27-95 

Time 

08 : 52 
08:53 
08:54 
08:55 
08:56 
08:57 
08:58 
08 : 59 
09:oo 
09: 01' 
09:02 
09:03 
09:04 
09:05 
09:06 
09:07 

? . ,  . . .  

r 
L .  

.- .. .  

voc 
PWdV 

0.04C 
0.21 
57.40 
67.01 
83.70C 
84.20 
84.50 
70.20 
44.89 
44.65C 
53.89 
48.46 
33.13 
25.72 
25.32 
25.31C 

I . .  

L 
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irker Description Display Average - 
Data was Absent from original raw data file. 

Data was not used in calculated parameter averages. 
< E 

C Local Calibration 

.. 



Wheelabrator(LP/Dungannon 
Reference Method Data 
RTO Stack Outlet 

RTOSO-M3A,6C,7E,l0,25A-R1 

Calibrations: 

. . .  . .  f 
. . .  .. ; 

r . . .. . .. . . .  

Span Value = 225 
0.00 HIGH Calibration Gas = 94.60 

[ SO2 1 
LOW Calibration Gas = 
INITIAL CALIBRATION TIME --> 821 

FINAL CALIBRATION TIME ---- > 1041 
LOW Cal. Response = -0.00 HIGH Cal. Response = 94.32 

LOW Cal. Response = -0.01 HIGH Cal. Response = 94.12 
~ ~~ ~~~ 

LOW System Drift = -0.00 % HIGH System Drift = -0.09 % 

Span Value = 20 
0.00 HIGH Calibration Gas = 10.09 

[COZ 1 
LOW Calibration Gas = 
INITIAL CALIBRATION TIME --> 821 

FINAL CALIBRATION TIME ----> 1041 ' 

LOW Cal. Response = 0.06 HIGH Cal. Response = 9.89 

LOW Cal. Response = 0.11 HIGH Cal. Response = 9.86 

LOQ System Drift = 0.22 % HIGH System Drift = -0.13 % 

[NOx 1 Span Value = 250 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 150.00 
INITIAL CALIBRATION TIME --> ,821 

~ .~~ ~~ 

LOW Cal. Response = 0.19 HIGH Cal. Response = 150.00 
FINAL CALIBRATION TIME ---- > 1041 
LOW Cal. Response = -0.31 HIGH Cal. Response = 149.65 

~~ ~~ 

LOW System Drift = -0.20 % HIGH System Drift = -0.14 % 

F 
I '  
I .' 
! ,  

L '. 

I' 

. .  _ _  

I 
L 

.. . .  
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Wheelabrator/LP/Dungannon 
Reference Method Data 
RTO stack Outlet 

RTOSO-M3A,6C,7E,10,25A-R1 
Calibrations: 

Span Value = 25 
LOW Calibration Gas = 
INITIAL CALIBRATION TIME --> 821 

FINAL CALIBRATION TIME ---- > 1041 

0.00 HIGH Calibration Gas = 9.86 
(02 1 

LOW Cal. Response = 0.04 HIGH Cal. Response = 9.82 

LOW Cal. Response = 0.03 HIGH Cal. Response = 9.87 
~~ ~~~ 

&OW System Drift = - 0 . 0 2  % HIGH System Drift = 0.18 % 

Span Value = 1000 
0.00 HIGH Calibration Gas = 594.00 

t co 1 
LOW Calibration Gas = 
INITIAL CALIBRATION TIME --> 821 

FINAL CALIBRATION TIME ----> 1041 
LOW Cal. Response = 0.04 HIGH Cal. Response = 585.01 

LOW Cal. Response = -0.01 HIGH Cal. Response = 584.19 

LOW System Drift = -0.00 % HIGH System Drift = -0.08 % 

Span Value = 100 
0.00 HIGH Calibration Gas = 44.80 

[ THC 1 
LOW Calibration Gas = 
INITIAL CALIBRATION TIME -->, 900 

FINAL CALIBRATION TIME ---- > 1052 
LOW Cal. Response = -0.00 HIGH Cal. Response = 45.76 

LOW Cal. Response = -0.00 HIGH Cal. Response = 44.81 

LOW System Drift = 0.00 I% HIGH System Drift = -0.95 % 



Wheelabrator/LP/Dungannon 
Reference Method Data 
RTO Stack Outlet 

RTOSO-M3A,6C,7EI1Ol25A-R2 

Calibrations: 

Span Value = 225 
0.00 HIGH Calibration Gas = 94.60 

[ so2 1 
LOW Calibration Gas = 
INITIAL CALIBRATION TIME --> 1041 

FINAL CALIBRATION TIME ---- > 1334 
LOW Cal. Response = -0.01 HIGH Cal. Response = 94.12 

LOW Cal. Response = -0.01 HIGH Cal. Response = 94.02 

LOW System Drift = -0.00 % HIGH System Drift = -0.04 % 

[ c02 1 Span Value = 2 0  
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 10.09 

LOW Cal. Response = 0.11 HIGH Cal. Response = 9.86 

M W  Cal. Response = 0.06 HIGH Cal. Response = 9.78 

INITIAL CALIBRATION TIME --> 1041 

FINAL CALIBRATION TIME ---- > 1334 

~ ~ 

LOW System Drift = -0.26 % HIGH System Drift = -0.41 % 

[ NOx 1 Span Value = 250 
LOW Calibration Gas = 0.00 HIGH Calibration.Gas = 150.00 

LOW Cal. Response = -0.31 HIGH Cal. Response = 149.65 

LOW Cal. Response = 0.00 HIGH Cal. Response = 148.70 

INITIAL CALIBRATION TIME --> '1041 

FINAL CALIBRATION TIME ---- > 1334 

LOW System Drift = 0.13 % 'HIGH System Drift = -0.38 % 

i ., 
I.. 

r 
2: 

.. 

. .  
,. . 
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WheelabratorjLPjDungannon 
Reference Method Data 
RTO Stack Outlet 

RTOSO-M3A,6Cl7E,10,25A-R2 
Calibrations: 

Span Value = 2 5  
0.00 HIGH Calibration Gas = 9.86 

[ 02 1 
LOW Calibration Gas = 
INITIAL CALIBRATION TIME --> 1041 

FINAL CALIBRATION TIME ---- > 1334 
LOW cal. Response = 0.03 HIGH cal. Response = 9.87 

LOW Cal. Response = 0.01 HIGH Cal. Response = 9.81 

LOW System Drift = -0.11 8 HIGH System Drift = -0.24 % 

Span Value = 1000 
0.00 HIGH Calibration Gas = 594.00 

co 1 
LOW Calibration Gas = 
INITIAL CALIBRATION TIME --> 1041 

FINAL CALIBRATION TIME ----> 1334 
LOW Cal. Response = -0.01 HIGH Cal. Response = 584.19 

LOW Cal. Response = 0.00 HIGH Cal. Response = 584.34 

LOW System Drift = 0.00 % HIGH System Drift 0 . 0 2  % 

Span Value = 100 
0.00 HIGH Calibration Gas = 44.80 

[ THC 1 
Low Calibration Gas = 
INITIAL CALIBRATION TIME --> 1052 

FINAL CALIBRATION TIME ---- > 1359 
- LOW Cal. Response = -0.00 HIGH Cal. Response = 44.81 

LOW Cal. Response = -0.12 ' HIGH Cal. Response = 44.60 

LOW System Drift = -0.12 % HIGH System Drift = -0.22 % 

. .  



. .  . . .  _-. . . . . . . . . - , . .. - . . . . . .... -------.-.-- -.-___, . .  
.- 

Wheelabrator/LP/Dungannon 
Reference Method Data 
RTO Stack Outlet 

RTOSO-M3A,6C,7E110,25A-R3 

Calibrations: 

Span Value = 225 
0.00 HIGH Calibration Gas = 94.60 

[ SO2 1 
LOW Calibration Gas = 
INITIAL CALIBRATION TIME --> 1334 

FINAL CALIBRATION TIME ----> 1547 
LOW Cal. Response = -0.01 HIGH Cal. Response = 94.02 

LOW Cal. Response = -0.01 HIGH Cal. Response = 93.89 

LOW System Drift = -0.00 % HIGH System Drift = -0.06 % 

[ c02 1 Span Value = 20 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 10.09 
INITIAL CALIBRATION TIME --> 1334 

FINAL CALIBRATION TIME ----> 1547 
LOW Cal. Response = 0.06 HIGH Cal. Response = 9.78 

LOW Cal. Response = 0.07 HIGH Cal. Response = 9.66 

LOW System Drift = 0.09 % HIGH System Drift = -0.61 0 

[ NOx 1 Span Value = 2 5 0  
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 150.00 

LOW Cal. Response = 0.00 HIGH Cal. Response = 148.70 

LOW Cal. Response = -0.06 HIGH Cal. Response = 147.8'0 

INITIAL CALIBRATION TIME --> 1334 

FINAL CALIBRATION TIME ----> 1547 

LOW System.Drift = -0.02 % HIGH System Drift = -0.36 % 

u 

.! 
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Wheelabrator/LP/Dungannon 
Reference Method Data 
RTO Stack Outlet 

RTOSO-M3A,6C,7E,10,25A-R3 
Calibrations: 

Span Value = 25 
0.00 HIGH Calibration Gas = 9.86 [ 02 1 

LOW Calibration Gas = 
INITIAL CALIBRATION TIME --> 1334 

FINAL CALIBRATION TIME ---- > 1547 
LOW Cal. Response = 0.01 HIGH Cal. Response = 9.81 

LOW cal. Response = 0.03 HIGH Cal. Response = 9.78 

LOW System Drift = 0.08 % HIGH System Drift = -0.12 % 

Span Value = 1000 
0.00 HIGH Calibration Gas = 594.00 

co 1 
LOW Calibration Gas = 
INITIAL CALIBRATION TIME --> 1334 

FINAL CALIBRATION TIME ----> 1541 
LOW Cal. Response = 0.00 HIGH Cal. Response = 584.34 

LOW Cal. Response = 0.00 HIGH cal. Response = 584.88 

LOW System Drift = 0.00 % HIGH system Drift = 0.05 % 

Span Value = 100 
0.00 HIGH calibration Gas = 44.80 

[ THC 1 
LOW Calibration Gas = 
INITIAL CALIBRATION TIME --> 1359 

FINAL CALIBRATION TIME ---- > 1603 
LOW Cal. Response = -0.12 HIGH Cal. Response = 4 4 . 6 0  

L O W  Cal. Response = -0.00 HIGH Cal. Response = 42.55 

LOW System Drift = 0.12 % HIGH System Drift = - 2 . 0 5  % 



Wheelabrator/LP/Dungannon 
Reference Method Data 
RTO Stack Outlet 

RTOSO-M3A16C,7E110-R4 

Calibrations: 

Span Value = 225 
0 . 0 0  HIGH Calibration Gas = 94.60 

[ so2 1 
LOW Calibration Gas = 
INITIAL CALIBRATION TIME --> 1547 

FINAL CALIBRATION TIME ---- > 1804 
LOW Cal. Response = -0.01 HIGH Cal. Response = 93.89 

LOW Cal. Response = -0.01 HIGH Cal. Response = 0.00 

LOW System Drift = 0.00 % HIGH System Drift = -41.73 % 

Span Value = 20 
0.00 HIGH Calibration Gas = 10.09. 

[ c02 1 
LOW Calibration Gas = 
INITIAL CALIBRATION TIME --> 1547 

FINAL CALIBRATION TIME ----> 1804 
LOW Cal. Response = 0 . 0 7  HIGH Cal. Response = 9.66 

LOW Cal. Response = 0.02 HIGH Cal. Response = 10.02 

LOW System Drift = -0.28 % HIGH System Drift = 1.81 % 

[ NOX 1 Span Value = 250 
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 150.00 

LOW Cal. Response = -0.06 HIGH Cal. Response = 147.80 
INITIAL CALIBRATION TIME --> 1547 

FINAL CALIBRATION TIME ----> 1804 
LOW Cal. Response = 0.60 HIGH Cal. Response = 0.00 

LOW System Drift = 0.26 % HIGH System Drift = -59.12 % 

i 

.. 
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Calibrations: 

WheelabratorJLPJDungannon 
Reference Method Data 

RTO Stack Outlet 
RTOSO-M3A,6C,7E,lO-R4 

Span Value = 25 
0.00 HIGH Calibration Gas = 9.86 

to2 1 
LOW Calibration Gas = 
INITIAL CALIBRATION TIME --> 1547 

FINAL CALIBRATION TIME ---- > 1804 
LOW Cal. Response = 0.03 HIGH Cal. Response = 9.78 

LOW Cal. Response = 0.13 HIGH Cal. Response = 9.78 

LOW System Drift = 0.41 % HIGH System Drift = -0.00 % 

Span Value = 1000 
0.00 HIGH Calibration Gas = 594.00 

[ co 1 
LOW Calibration Gas = 
INITIAL CALIBRATION TIME --> 1547 

FINAL CALIBRATION TIME ---- > 1804 
LOW Cal. Response = 0.00 HIGH Cal. Response = 584.88 

LOW Cal. Response = -0.13 HIGH Cal. Response = 588.36 
~~ 

0.35 8 LOW System Drift = -0.01 % HIGH System Drift = 
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GRAVIMETRIC LABORATORY DATA 
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ETS, Inc. 
GRAVIMETRIC LABORATORY DATA 

Final Beaker Weights 
Job Number: 95-553 
Report Prepared on: 08/03/95 Page 1 

Beaker # 
Fi l ter  # 

Sample # 
Run I . D .  
Total Vol.,ml 
Aliquot Vol. 
. - - - - - - - - - - - - - 
16/20/95-031 
35-0045 
35-553-00100 
ZTO -202-R1 

. - - - - - - - - - - - - - 
)6/20/95-032 

35-553-00101 
ZTO -202-R1 
L10.00000 
110.00000 

36/20/95-040 

95-553-00102 
RTO -202-R1 
400.00000 
400.00000 

06/20/95-039 

95-553-00105 
RTO -202-R1 
270.00000 
270.00000 

06/20/95-033 
95-0046 
95-553-00108 
RTO -202-R2 

_ _ _ _ _ _ _ _ _ _ _ _ _ _  

_ _ _ _ _ - - -  

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

____- -_- - - - - -  

Constant 
Tare 

feight (9) 

Beaker 
F i l t e r  

. - - - - - - - - -  
67.54400 
0.41790 

. - - - - - - - - -  
67.46020 
0.00000 

6 7 . 2 6 2 5 0  
0.00000 

_ _ _ _ _ _ - - - -  
66.83550 
0.00000 

- - - - - - - - - . 
67.22850 
0.41780 

_ _ _ _ _ - - _ - .  

Final Weight Data 
Date Time Weight (9) Analyst 

08/02/95 11:oo 66.84280 T G W  
08/03/95 09:56 66.84280 T G W  

~~ ~ 

Constant 
Final 

Weight (g) 



ETS, Inc. 
GRAVIMETRIC LABORATORY DATA 

Final Beaker Weights 
Job Number: 95-553 
Report Prepared on: 08/03/95 Page 2 

I 
I .Beaker # 
I Fi l ter  # 
1 sample # 
I Run I . D .  
1 Total Vol.,ml 
I uiquot V O ~ .  
) _ _ _ _ _ _ _ _ _ _ _ _ _ -  

I 

j100.00000 
~100.00000 
I _ _ _ _ _ _ _ _ _ _ _ _ _ _  

I 

106/20/95-034 

195-553-00109 
lRT0 -202-R2 

106/20/95-042 

195-553-00110 
IRTO -202-R2 
1410.00000 
1410.00000 

I06/20/95-041 

195-553-00113 
IRTO -202-R2 
1255.00000 
~255.00000 , _ _ _ _ _ _ _ _ _ _ _ _ _ _  
106/20/95-035 
195-0047 
195-553-00116 
IRTO -202-R3 

I - - - - - - - - - - - - - -  

I 

I 
I 
) _ _ _ _ _ _ _ _ _ _ _ _ _ _  

I 

~100.00000 
~100.00000 I _ - _ _ _ _ _ _ _ _ _ _ _ _  

106/20/95-036 

195-553-00117 
)RTO -202-R3 

~ 

Final Weight Data 
Date Time Weight (9) Analyst 

18/03/95 09:56 67.38240 TGW 
)8/03/95 16:02 67.38280 TGW 

18/02/95 11:OO 64.88690 TGW 
18/03/95 09:56 64.88680 TGW 

18/02/95 10:59 68.13140 TGW , 
38/03/95 09:55 68.13130 TGW 

Constant 
Final 

Weight (9) 

67.38280 



ETS, Inc. 
GRAVIMETRIC LABORATORY DATA 

Final Beaker Weights 
Job Number: 95-553 
Report Prepared on: 08/03/95 Page 

Beaker # 
Filter # 

Sample # 

Total V o l .  ,n 
Aliquot vol. 

Run I.D. 

--------__--. 
36/20/95-044 

95-553-00118 
RTO -202-R3 
420.00000 
420.00000 

06/20/95-043 
- - - - -  

95-553-00121 
RTO -202-R3 
290.00000 
290.00000 

06/20/95-037 
95-0048 
95-553-00124 
BLK -202-RO 

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

_ - - - - - - - - - - -  
06/20/95-038 

95-553-00125 
BLX -202-RO 
120.00000 
120.00000 

06/20/95-046 

95-553-00126 
BLK -202-RO 
450.00000 
450.00000 

_ _ _ _ _ - _ _ _ _ _ -  

_ _ - - - + _ _ _ - - -  

cons t a t  
Tare 

'eight (9) 

Beaker 
Filter 

, - - - - - - - - - 
64.14680 
0.00000 

- - - - - -  
67.02160 
0 .ooooo 

. - - - - - - - - - 
67.23540 
0.41680 

.----__--- 
64.29320 
0.00000 

_--------_ 
70.94820 
0.00000 

---------. 

Final Weight nata 
Date Time Weight (g) Analyst 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
08/02/95 10:59 64.29350 TG" 
08/03/95 09:56 64.29320 T6W 

08/03/35 09:57 70.95080 TGW 
08/03/95 16:03 70.95130 TGW 

3 

~~ 

Constant 
Final 

Weight ' (g) 

64.29320 



ETS, Inc. 
GRAVIMETRIC LAaORATORY DATA 

Final Beaker .. . . 'Weights 
. .  

Job Number: 95-553 .:. . . . . . . . . .  . : .  

Report Prepared on: 08/03/95 Page :. 4 

r I I Beaker # I Constant 
I Filter # I Tare 
1 Sample # lweight (g) 

I Total vol.,mll Beaker 
I Aliquot Vol. I Filter 

I Run I.D. I 

I--------------I---------- 

I 

1275.00000 I 
1275.00000 I 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 _ _ _ _ _ _ _ _ _ _  

106/20/95-045 I 67.33300 

195-553-00129 I 
IBLX -202-RO I 

I 0.00000 

~. 

Final Weight Data i Constant ' i 
Date Time .Weight (9) Analyst I Final, ' I 

I Wei,ght (g) I 
I I 

. I  : I 
. .  I ,. I ________________________________________--l-------------- 

08/03/95 09:57 67.33260 TGW I I 

I :  
08/02/95 11:OO , 67.33210 TGW I 67.33260 I 

... 

! 
i 

i 
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APPENDIX L 

FORMALDMYDE LABORATORY DATA 
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Table 1 
Analytical Results 

for 
ETS, INC. 

Clayton Project No. 29340.00 
Client Reference#: 95-55)  

Sample Identification : RTO- 0011 -R3 (95 -553 -00204 ) 
Lab Number: 003a 
Sample Type: Implnger / Bubbler 
Analyst: Jw 

Clayton 
I W I R O M N I N  
CONSULTANTS 

Page 2 of 3 

Date Sampled: 07 /29/95 
Date Received: 08/01/95 
Air Volume (L) : -- 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LOD Method Date 
Analytical Results 

Analyte Ow) (mglm3 1 (ppm) (mg) Reference Analyzed 

Acetaldehyde 0.31 - -  - _  0.01 EIA 0011 08/04/95 
Acrolein 0.03 - -  --  0.01 EIA 0011 08/04/95 
Benzaldehyde 0.04 - -  - _  0.01 E?A 0011 08/04/95 
Crotonaldehyde 0.03 _ -  - _  0.01 EPA 0011 08/04/95 

1.1 - -  - -  0.01 ETA 0011 08/04/95 
..exanal (0.01 - -  --  0.01 EPA 0011 08/04/95 
Isobutyraldehyde <o. 01 - _  - -  0.01 E?A 0011 08/04/95 
Pentanal <0.01 - -  - -  0.01 E?A 0011 08/04/95 
Propanal (0.01 - -  - -  0.01 E?A 0011 08/04/95 
m-Tolualdehyde (0.01 - _  - _  0.01 EIA 0011 08/04/95 
o -To lualdehyde <0.01 - -  - -  0.01 EIA 0011 08/04/95 
p-Tolualdehyde <0.01 - -  - -  0.01 E?A 0011 08/04/95 

xmaldehyde 

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



Table 1 (continued) 
Analytical Results 

for 
ETS. INC. 

Clayton Project No. 29340.00  
Client Reference#: 95-553  

Sample Identification: RTO-0011-BLANK (95-553-00206) 
Lab Number: 004a 
Sample Type: Impinger / Bubbler 
Analyst : Jw 

Clayton 
LNVIPOhMfNIN 
CONSULTANTS -- 

Page 3 of 3 I . 

t t  ' .  
8 
. .  - -  Date Sampled: 

Date Received: 0 8 / 0 1 / 9 5  i :  
Air Volume (L) : - -  - 

.: 
r :  , .  

- 
P 

. . .  
i. 
.a 

*. . . 
.. . 

Analytical Results 
LOD Met hod Date ~ . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Analyte (ms) (mg/m3) (ppm) (mg) Reference Analyzed ; .: 

Acetaldehyde (0.01 - -  - -  0.01 EPA 0011 o a / o 4 / 9 s  :. 
Benzaldehyde (0.01 - -  - _  0.01 EPA 0011 oa /o4 /95  
Crotonaldehyde < o .  01 _ -  
Formaldehyde < o .  01 - -  _ -  0.01 EPA 0011 0 8 / 0 4 / o i  E 
Hexanal (0.01 - -  

08 /04 /95  i . .. Acrolein <0.01 - -  - -  0.01 €PA 0011 

- -  0.01 EPA 0011 o a / o 4 / 9 s  .. 

- -  0.01 EPA 0011 oa1041 
Isobutytaldehyde <0.01 - -  - -  0.01 EPA 0011 o a / o 4 / 9 s  
Pentanal (0.01 _ _  - -  0.01 EPA 0011 o a / o 4 / 9 5  i-.' 
Propanal (0.01 - -  - -  0.01 EPA 0011 o a / o 4 / 9 s  c': 
m-Tolualdehyde <0.01 - -  --  0.01 EPA 0011 o a / o 4 / 9 5  

p-Tolualdehyde <0.01 - -  - -  0.01 EPA 0011 o a / o 4 / 9 s  
0-Tolualdehyde <O.Ol -- _ -  0.01 EPA 0011 08/04 /95  : 

General Notes 
< :  Less than the indicated limit of detection (LOD) 

Samples i I T O - O O i l - X l  (95 -553-00233 :  ar.6 RTO-JO11-R2 ( 9 5 - 5 5 3 - 0 0 2 0 2 )  were not analyzed 
due to a laboratory error. 

-_.  . Information not available or not applicable. 

i 

i 
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MDI LABORATORY DATA 
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ETS Analytical Services 

Methylene bis(4,4'phenyl isocyanate) Analysis 
Project #OS95005 

August 28, 1995 

Summary and Interpretation Report 
Prepared by: 

Triangle Laboratories of Columbus 
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ETS Analytical Services 
Methylene bis(4,4'phenyl isocyanate) analysis 
Project #OS95005 

Narrative 

Seven impinger samples were received on 2 August 1995 for methylene u-(4,4': 
phenyl isocyanate)mI] analyses. The samples were as follows: 

UaXQ.: 
0895005-1 
0895005-2 
0895005-3 
08950054 
0895005-5 
0895005-6 
0895005-7 

WID.: 
00300/RTO-MDI-Rl 
00301/RTO-MDI-R1 
00307/RTO-MDI-R2 
00308/RTO-MDI-R2 
003 14/RTO-MDI-R3 
00315/RTO-MDI-R3 
00319iBLAh'K 

Samples were pooled as follows: 00300 f 00301, 00307 4- 00308, and 0314+00315. 
There were a total of four analyses. - 
There was no detectable MDI in samples R1, R2 and the BLANK. There appeared to 
be a very low level of MDI in sample R3. The residue in this sample was a total 0.04 
pg. This was calculated from a concentration in the extract which was less than the 
lowest calibrator and is therefore an estimate. 

ltv c o w  

The analyte calibration curve was linear with an 3 value exceeding 0.99. The 
continuing calibration check deviated from the initial calibration by 9.2%. A Lab 
Spike (LS) and Lab Spike Duplicate (LSD) were performed with 10 pg spiked into 30 
mL aliquots of the toluene impinger solution. The recoveries were 92.7% and 96.2% 
for the LS and LSD respectively. 

There was no detectable MDI in the method blank. The reported value was the 
mioimUm detection l i t .  

The minimum detection limit was calculated as 5 times the baseline noise. The 
chromatogram for this analysis was the lowest calibrator (0.2 pg /mL) .  The calculated 
minixnun detection limit was 0.01 total pg. 

. -  . 

1 .  

-- . .  

. .  

. 
' !  



of 

The total volume of the toluenelpiperazine impinger solution for each analysis was 
measured, then a 200-mL aliquot was removed and concentrated to 1.0 mL following a 
solvent exchange into acetonitrile. This 1.0-mL aliquot was transferred to an HPLC 
autosampler vial and capped for analysis. 

The Method Blanks and Lab Spikes were prepared by with 30-mL of the 
toluenelpiperazine solution which was exactly the same as that used for the impinger 
traps. The solutions were concentrated and solvent exchanged as were the samples. 
The calculations used for the recoveries etc. were done based on volumes similar to 
that of the samples for comparison. 

The HPLC analysis was done by injection of 20 pL of sample on a 4.6 mm x 25 cm 
Rainin ODS Widepore column. The solvents for the HPLC elution were: 

Solvent A: 30% acetonitrile in 0.1 M ammonium acetate at pH 5.0 
Solvent B: acetonitrile 

The HPLC program was as follows: 

at time 0: 100% Solvent A 
at time 20 minutes: 100% Solvent B 
at time 22 minutes: 100% Solvent A, followed by a 4 minute equilibration time. 

The piperazine derivative of MDI was detected by optical absorbance of a 248 nm 
incident beam, and all chromatographic data was acquired electronically by a local 
network of a personal computer configured with an HP 35900D A/D interface board 
and HP-G1250C ChemStation software. 

n of Pmerane-MDI Standard 

A 223 mg aliquot of 1-(2-methoxyphenyl)-piperazine was dissolved in 225 mL of 
toluene and then 125.5 mg of 4,4'-methylene bis (phenyl isocyanate) was added to the 
solution. The reaction occurred quickly. A 50-mL aliquot of acetonitrile was added 
and the solution was heated until all precipitate was dissolved. The solution was placed 
in a refrigerator over night and the crystals separated from the solution by filtration 
through a Whatman #4 filter paper. 

The filtrate was concentrated with heat to approximately 100 mL and then cooled over 
night again to optimize recovery of the derivative. 

A 1.0 mglmL solution in acetonitrile was made and mass corrected by 2.5365 (394.2 
p g l m L ) .  The standard curve was prepared on a concentration from 0.2 to 50 pglmL 
based on the mass corrected concentrations. 

a 



. .  . . . . . . . . . . . .  1; . . . . . . . .  . . . .  : . .  . . . . . . . . . .  
. .  . .  

The peak area data were computed into molar corrected concentrations of the analytes. ': :: ' 
and reported as p g l m L  on the integration printout. This value is computed from a 
linear function of the initial calibration peak area and pg/mL data. . The sample data . . . . . . . . .  : 
was entered into an Excel spreadsheet and mathematically converted to total bg as .. ~.:. ..:: :: 
follows: . .  

. .  ' 

i i .. . . . . .  . .  . .  . . . . .  
. . . .  . .  (A x B) I C = total pg  . . . .  

' Where: A = Reported p@mL of analyte 
B = Sample volume in mL 
C = Aliquot volume concentrated to 1 mL (200 mL) 

Report prepared by: 

Randall L. D e k ,  Ph. D. 
Senior Chemist, Triangle Labs-Agrochemical Products Division 

Data release by: 

President, Tfi,acgle Labs-Agrochemical Products Division 

! 
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DATA SUMMARY OF MDI ANALYSIS FROM IMPINGER CATCHES 
Project W895005. 

Lab ID Client ID. Total ug Q 
0895005-1 +2 00300+00301/RTO-MDI-R1 0.01 U 
0895005-3+4 00307+00308/RT0MDl-R2 0.01 U 
0895005-5+6 00314+00315/RTO-MDI-R3 0.04 J 
0895005-7 00319iBLANK 0.01 U 
U: Analyte was not detected, the calculated minimum detection limit is reported. 
J: The detected analyte was  present at a concentration less than the lowest calibrator. 



. .  
DATA REDUCTION OF MDI ANALYSIS FROM IMPINGER CATCHES 
Projed#O895005. ' ' . " .  ' 

, .  . _  . , .. .I 
. . .  . . .  . .  

Concent. Aliquot ' .;'.Total ':.::;<: . .  

Lab ID Client ID. ug/mL Vol. VOl. Vol. Totalug Q 
0895005-1+2 00300+00301/RTO-MDI-R1 0.0018 1 j 200 1198 - 0.01 u 
0695005-3+4 00307+00308/RTO-FrlDl-R2 .,. 0.0018 1 200 . .  1250 .. : 0.01 U 
0895005-5+6 00314+00315/RTO-MDI-R3 0.0069 ,.." I 200 1269 .'. '. 0.04 J . . .  .. . .  200 : . , 949..:..:::;: o.ol u . .  

. . .  
0895005-7 00319BiANK '' 0.0018 -1 '-1 
U: Analyle was not deteded, the calculated minimum detection limit is reported. . . . ' 

J: The detected analyle was present at a concentration less than the lowest calibrator. 
.., . . ~ . .  . . . .. . 

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

. .  

. .  

, 



... 

DATA REDUCTION OF MDI ANALYSIS QUALITY CHECKS' '' ' . . 

. .. 
... ::. . 

Project #0895005. 
.. . 

. . , . . . . . -. 
I .,.. - .. . . .  

Lab ID Client ID. Value Q Parameter 
0895005-MB Method Blank 0.01 U Total ug 
0895005-LS Lab Spike 92.7% Recovery 
0895005-LSD Lab Spike Duplicate 96.2% Recovery 
CONCAL Contin. Calib. Check 9.2% Deviation 
U: Analvte was not detected. the calculated minimum detedion limit is reported. 
Yolum; of lab method blank nominally set at 1200 mL fo comparison. 



... 
. . . . . . . . . . . .  DATA REDUCTION OF MDIANALYSIS QUALIW, CHECKS . i .  . . . .  . . . . . . . . .  : . , .  < . ;  ..,; . 

Concent. Aliquot Total ~ .... ; .... :.:;; ,:;. ;!..,'>.{::< . . . . . . .  ;:::;. 

. . . .  . . . . . . . . . . . .  
. . . . . .  ~. . .  . . . . .  Projed#O895005. ' ' 

., 
Lab ID Client ID. ug/mL Vol. VOI. VOI. TOM ug Q Value Parameter 
0895005-MB Method Blank. 0.0018 1 200 1200 0.01 U 0.01 Total ug 
0895005-LS Lab Spike . f . . ' 9.2720 I 200 1200 ' .  65.63 92.7% Recovery 
0895005-LSD Lab Spike Duplicate 9.6190 I 200 1200 '. ' .67.71 . . 96.2% Recovery 
CONCAL Contin. Calib. Check 10.9200 1 200 ' .  949 61.82 . 9.2% Deviation 
U: Analyte was not deteded, the calculated minimum detedion limit is reported. 

. , :  . . . .  Volume of lab method blank nominally set at 1200 mL fo c6mparison. .. ': <' 

. .  . .  . . -  
. . . .  

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

. .  
. .  

. .  . .  
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0 0 0 0 0 0 0 P 
ID ID ID ID ID ID ID 0 

d U 
I. 

~ t a  File Name : C:\HPCHEM\Z\DATA\l5AU9507.D 
rator : RLD 

,strument : LC 1 FLU0 
tmple Name I 0895005-1,2 

I Time Bar Code: 
pired on I 15 Aug 95 12155 PM 
?port Created on: 21 Aug 95 08:53 PM 
--:t Recalib on : 21 Aug 95 08x40 PM 
',.ti pl i er : 1  

Page Number : l  
Vial Number : 7  
Injection Number : 1 
Sequence Line : 1  
Instrument Method: MDI01.MTH 
Analysis Method I MDI01.MTH 
Sample Amount : 0  
ISTD Amount : 

... 



P 
0 

Iu- 

r 

, , I , , , ,  1 ,  1 1 1 , , 1 , , , 1 1 1 1 , ,  

1 

- . .  ... .. 
I. 

I .  . : .. .. . 
.. .. 

L .  

Data File Name : C:\HPCHEM\2\DATA\lSAU9515.D 
Operator : RLD 
Instrument : LC 1 FLU0 
Sample Name : 0895005-1&2 100X 

Acquired on : 15 Aug 95 04:44 PM 
Run Time Bar Code: 

Report Created on: 21 Aug 95 09:06 PM 
Last Recalib on : 21 Aug 95 08:40 PM 
Multiplier : 1  

r: Page Number : 1  I .. 

Vial Number : 15 
Injection Number : 1 
Sequence Line . : 1 I 
Instrument Method: MDI01.MTH L .. 
Analysis Method : MDI01.MTH 
Sample Amount : 0  
ISTD Amount ' 

L- 

. .  . .  

Not all calibrated peaks were found 

User Modified 

... 



P 
0 

tu 
0 3.996 

7 File Name : 
3tor : 
~ u m e n t  : 
?le Name : 
Time Bar Code: 
.ired on : 
ort Created on: 
Recallb on : 

:iplier : 

C:\HPCHEM\2\DATA\lSAU9508.D 
RLD Page Number : l  
LC 1 FLU0 Vial Number : 8  

Sequence Line : 1  
0895005-3,4 

21 Aug 95 08140 PM Sample Amount : 0  

Injection Number : 1 

15 Aug 95 01124 PM Instrument Method: MDI01.MTH 
21 Aug 95 08:55 PM Analysis Method : MDI01.MTH 

1 ISTD Amount : 

all calibrated peaks were found 

L 
U n 
I. 

b 
c 
I. 

c 
c 

n 
c 

c 
I. 
c 



CI P P P P 

-4 -4 (D al rD 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

I I I I: 
U 
n 
I. 

c 
t. 
I. 

c 
E 

n 
E 

I. 
c 
c 

:a File Name : C:\HPCHEM\Z\DATA\lSAU9516.D 
?rator : RLD 
s trument i LC 1 FLU0 
nple Name : 0895005-3&4 1 0 0 ~  
I Time Bar Code: 
wired on : 15 Aug 95 05:12 PM 
?ort Created on: 21 Aug 95 09:07 PM 
;t Recalib on : 21 Aug 95 08:40 PM 
ttiplier : 1  

3'. 1 In C:\HPCHEM\2\DATA\l5AU9516.D 
: Time Area Type Width Ref# ------I------------I----l------- 
16.762 not found 1 

Page Number : 1  

Injection Number t 1 
Sequence Line : 1  
Instrument Method: MDI01.MTH 
Analysis Method : MDI01.MTH 
Sample Amount 1 0  
ISTD Amount : 

Vial Number : 16 



e N N N N N N 
[o 0 P N 0 Ip ul 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

P 
0 

c 
b 
II 
L: 

bis phen isocyanate 16.678 

N 
0 

+a F i l e  Name : C:\HPCHEM\2\DATA\lSAU9509.D 
rator : RLD 
strument : LC 1 FLU0 
mple Name : 0895005-5,6 
Time Bar Code: 

uired on : 15 AUg 95 01:52 PM 
port Created on: 21 Aug 95 09:14 PM 
-t Recalib on : 21 Aug 95 08:40 PM 
tipller : 1  

Page Number : 1  
Vial Number : 9  
Injection Number : 1 
Sequence Line : 1  
Instrument Method: MDI01.MTH 
Analysis Method : MDI01.MTH 
Sample Amount : 0  
ISTD Amount : 

_- 

. " I 15 



[u- 
0 

.- L 
le bis phen isocyanate 16.712 

Data File Name : C:\HPCHEM\Z\DATA\lSAU9517.D 
3perator : RLD 
Instrument : LC 1 FLU0 
Sample Name : 0895005-5&6 100X 

Acquired on : 15 Aug 95 05:41 PM 
Run Time Bar Code: 

Report Created on: 21 Aug 95 09:09 PM 
Last Recalib on : 21 Aug 95 08:40 PM 
Multiplier : 1  

Page Number 
Vial Number : 
Injection Number : 
Sequence Line 
Instrument Method: 
Analysis Method : 
Sample Amount : 
ISTD Amount 

r -  1 
17 L. 

I 
1 
MDI01.MTH 
MDI0l . MTH 
0 



0 
(D 

.O 
ID 

t.all calibrated peaks were found 



t all calibrated peaks were found 

er Modified 



. .  
AUg 95 0lr33 PM 
:hod: Cr\HPCHEM\2\METHODS\MDI01.MTH 

Calibration Table 

# RT Lvl nglul Arnt/Hght Ref Istd I# Name 
A 16.934 1 . 50.2 5.674e-004 1 Methylene bis phen I... 

2 20.00 5.439e-004 
3 10.04 4.553le-004 
4 1.004 4.5360e-004 
5 0.2000 3.092e-004 

. .  



0 
ID 

0 
ID 

0 
ID 

, .  . .  
I .  

0 
m 

N 1 1  
0 

3ata File Name : C:\HPCHEM\2\DATA\lSAU9504.D 
3perator I RLD 
Instrument : LC 1 FLU0 
Sample Name ': CAL. 10.04 ug/mL 
3un Time Bar Code: 

3eport Created on: 21 Aug 95 08:50 PM 
Last Recalib on : 21 Aug 95 08:40 PM 

lcquired on : 15 Aug 95 11129 AM 

.Iultiplier r l  

i Page Number : 1  
Vial Number : 4  
Injection Number : 1 
Sequence Line : l  
Instrment Method: MDI01.MTH 
Analysis Method : MDI01.MTH 
Sample Amount I 0  
ISTD Amount : 

i 

- 

'Jser Modified .. 

! 

i 
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0, 
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0 
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n 
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3 File Name : C:\HPCHEM\Z\DATA\lSAU9506.D 
ator i RLD 
Lrument : LC 1 FLU0 
ple Name : CAL. 0.2008ug/mL 

,oft Created on: 23 Aug 95 08:34 AM 
? Recalib on : 21 Aug 95 08:40 PM 
:ipller : 1  

Time Bar Code: 
hired on : 15 Aug 95 12126 PM 

Page Number 1 1  
Vial Number : 6  

Sequence Line : 1  

Sample Amount : 0  

Injection Number I 1 

Instrument Method: MDI01.MTH 
Analysis Method : MDI01.MTH 

ISTD Amount 
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ta File Name : C:\HPCHEM\2\DATA\lSAU9501.D 
rator : RLD Page Number : l  
Jtrument : LC 1 FLU0 Vial Number : l  
mple Name I Ins. Blank Inlection Number : 1 

1 Time Bar Code1 Sequence Line : 1  
[uired on I 15 Aug 95 10:04 AM Instrument Method: MDI01.MTH 
port Created on$ 21 Aug 95 08151 PM Analysis Method : MDI01.MTH 
st Recalib on I 21 Aug 95 08:40 PM Sample Amount : 0  
tiplier I 1  ISTD Amount 

g. 1 in C:\HPCHEM\2\DATA\15AU950l.D 

16.934 not found 1 Methylene bls phen Isocyanate 

Time Area Type Width Ref# nglul Name 
- - - - -J-------- - - - - I - - - - j - - - - - j - -~-- j - - - - - - - -  I------------------------------ I 

!t all calibrated peaks were found 



u1 r P AI N 
0 ' 0  0 0 tn 
0 (0 ID . ( D  (D 

P 
0 

N 
0 

Data File Name : C:\HPCHEM\2\DATA\15AU95ll.D 
Operator : RLD 
Instrument : LC 1 FLU0 
Sample Name : 0895005-MB 

Acquired on I 15 Aug 95 02:49 PM 
Run Time Bar Code: 

Report Created on: 21 Aug 95 09:01 PM 
Last Recalib on : 21 Aug 95 08:40 PM 
Multiplier : 1  

,. . .  
Page Number : 1  ? 
Vial Number : 11 c 

Injection Number : 1 
Sequence Line : l  
Instrument Method: MDI0l.MTH i .. 
Analysis Method : MDI01.MTH 
Sample Amount : 0  
ISTD Amount 

r,: 
. .  . .  : 
- .  

sig. 1 in Ct\HPCHEM\2\DATA\lSAU9511.D . -  
I-------I------------~----~-----~-----~--------~------------------------------ l i -  

Area Type Width Ref# ng/ul Name 1 Ret Time 

16.934 * not found 1 Methylene bls phen isocyanate 

Not all calibrated peaks were found 

User Modified 



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

N ,  W 
0 
I o '  

0 
Io 

0 
(D 
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0 

ethylene bis phen isocyanate 16.762 

N 
0 

= File Name : C:\HPCHEM\2\DATA\lSAU9512.D 
ator : RLD 
dument : LC 1 FLU0 
?le Name : 0895005-LS 
Time Bar Code: 
ired on : 15 Aug 95 03:18 PM 

iplier : 1  

ort Created on: 21 Aug 95 09:02 PM 
Recalib on : 21 Aug 95 08140 PM 

Page Number r l  
Vial Number : 12 
Injection Number : 1 
Sequence Line : 1  
Instrument Method: MDI01.MTH 
Analysis Method : MDI01.MTH 
Sample Amount : 0  
ISTD Amount 
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ethylene his phen isocyanate 16.743 
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ETS REQUISITION 
1401 MUNICIPAL RD. 

ROANOKE, VA 24012 
(703) 265-0004 

- 
1- 

I 
.-. 
I 

- 
i 
i REQUlSmON MUSf 8E TURNED IN TO ACCOUNnNG W I N  

! U 
. F.O.B. 

DELY 

I -  
; .-. C.. 1.; FOLLOW Up: I '  



Project #: 

Date Redd: 
Carrier: 

Analysis: 

I 

- 

Condition -- 

Log in Initial . , ‘ h b  L~ in Form Rev 02iLOGINFRM.XLS . . .  
’-: r. ,? 3 4 



Zuiy 31, 1995 

Sample Custody 
Triangle Labs of RTP, Inc. 
801 Capitola Drive 
Durham, NC 22713 
(919) 544-5491 

RE: 4 runs - MDI Samples (front and back half) 
ETS, Inc. Contract # 95-553 (La Pacific) 
ETS, Inc. Purchase Order 3 5637 

Dear Sample Custody, 

This letter accompanies four (4) Mi31 samples for analysis. Please 
note that runs 1,2 and 3 consist of a front and a back half - the 
blank is combined. Please refer to Purchase order # 5637 in all 
correspondence. A 21 calendar day turnaround is requested. Feel 
free to contact Sample Manager Terry Williamson, project manager 
Andy Hetz or myself if you have any questions. 

i- , .  
L - 

! 

i 

L 



EXTRACTION FORM TRIANGLE LABS-COLUMBUS 

Totl. Totl. 
Sam. Sam. Extr. 

a0 0 \.n 

a00 1.0 

30 1.0 

30 t.0 

30 ' '  \.O' 

Method solvent 
Hex 
MeOH 
CHCD 
CH2C12 
ACN 

' H A C .  
IPA 
Water 
Other 

Soxhlet - 
Sep fun. - 

- Sonic. - 
- 
- 

- Cont. Wr. 
Vial 
SPE 

Other 

- 
- - 
- - - Distill. - - - 
- 

Mix: . 
Ratio: 

Vol. xRe =E 
+ * 

Spike Information 
Surrogate Vol AmVConc Wiln Init 

Int. Std. 

SL- 
s L- 
SL- 

LSIMS 

SL-- - -- -- -- 
- 

S L - U  
Sk- - -- SL- 
SL- 
SL- 
-- -- 

Comments: 
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APPENDIX N 

FACILITY OPERATING DATA 



.. . . . . .  .,. . . . .  . . . . .  
..:::'+..:j; .,.. . . . . . . . .  ~ ,..'......'... !. ;'~:~,...~- 

- FAX NO. 708 7066945 FEB-14-95 SIEO 1:52 PM WCASI 
. . .  

RTO DATA SHEET 
UNIT. 

. . . .  
r : . . . . .  

P. 2 

BrZIE (On or O!l') 

TanpComb.CbLmba 

Tanp-EFhUSt 

TIZIP -Met 
L 

T a p  - Cham#l lawabed 

T a p  - Cham. if2 1- bed 
Temp - Chnm #3 lower bed 
Temp - Cham f&4 lower bed 
T a p  - cham #5 l o w s  bed 
Temp - Cham36 l o ~ e r b c d  

Temp - chs;n #7 lower bed 

RTO A P 
Pressure -Wet Dud 

T- - B-ci #1 
T c ~ P - B u ~ c ~ W Z  

Tap - B W  P3 

output - B u r n  #1 coni. % 

Output - Bumcr tt3 coat. % 

Setpoint - Burner #l Cont. e 



j 
. .  

. . . , . . .  
,:. .. . ,, , .. :::\:...:,A. . . . . ,. .. . .  ... . .  

%I,: ,., .:;..~'~:~.~'~~~,~..~- .. 

-. - 
I 

10. 708 7066945 - P. 2 FEB-14-95 WED 1152 PM WCASI 
-. 

RTO DATA SREET r 
! m: Pu*n,IJJd - D A T ~ J  7-27 -75 

, .. 

. .  

. .  

7 . .  
! 
I .  . 
c , . .  . .  
I .  

i ,  

r: - 
... 
!: 
... 

Motor Amps - Fan #1 

Motor Amps - FSQ #2 

motor Speed - FM #I 

Motor Speed - FM #2 

CO out 6um CEM 
Alr Bow from ch.f 



S E N  BY:LOUISIANA-PACIFIC ; 3-25-84 : 1 :&?PI4 ; ENGINEERINO OEPT.' 11034672815:O 2 

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



SENT EY:LOUISIANA-PACIFIC : 3-25-84,: 1:4?PM ; EN5INEERING DEPT.* . 1?031612815:# 2 

DRYER DATA SHEET DATE 2-2'?-75' 
arg?z&y 3 W L  

PLANT: 

FUEL CALIBRATION: 
REVOLUTIONS per MINUTE: W O E N W C " ~  IN8EiWWlB) 

a. 

L .  



: - . : : z z  1:: . . . . . . . . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . .  - ...... .... L ..... .--. . . . . . . . . .  
.- :. , 

.... .:.:. ....... :.< ....... . . .  .-. ....... .... . .... ?:E .... 
.... i. .. ,. .' 

SCRUBBER DATA SHEE.T - A 

SIGNATURE 

~- 



~~~~ - - 
, i  . .  .. . 

I .  . .  . :. 
..._ .-- . .- 

c.l 

r 6 .\. . 
I-- 

i 
:. 

SCRUBBER DATA SHEET - 0 
-. DATE 7- 2 7 - 9 ~  

I 

- 

! 

- 

S G N A N &  



,,, . . , - . . -. - . _- , ... .- . . . . . ... . . . ,. . . . . . . . ,' . -_ . . .. . . . : ., 
~~ ~ 

. -..- ... . ... . . i. -.- --. .. ..- ... .. .. .iy. - 

L0,UISIANA- PACIFIC COWORATION 
DUNGAN NON, VlRGlNW 

cb 
I0.U . 

SHIFT OPEWTING REPOW 

P M S S  OPERATION 

i =OM i TO I LNE SPEED I m c m s s l  PRESS LOADS I US TOOT AGE^ m . s .  DOWNT~ME I 

NO. OF 'u' BUNDLES 

FUEL MOISTURE 3.D ' BARK MOISTURE % (AVG.) 4// - - 
SCRUBBER WATERMETER READING 

BEGINNING OF SHIFT __._- d/Z a. 0 0 0  

ENPOFSHIFT---Y2%. ooo 

FOTALGALLONS USEDTHIS SHIFT 0 -- 



, 

, :  
. .  

- 
1 
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i .  

- 
: . .  
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. .  

.. 
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~- ~ ~~ 

....... ... ....... . . . . . . .  . . .  r- . . .  ... . ..... ."', ; .......... . . . . . . . .  . . .  
i;. I ........ 

,,~ ,.,.." ..1,5....iL.. - .  

. . .  r-1 
I 

P. 2 FEB-14-95 "ED 1152 PM , WCASl FAX NO. 708 7066945 
, 

I 
I . '  

- RTO DATA SHEET 

r: 
i 

I '  
! 
... 



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

. .  , . . .  
. . .  
e:.. . .  

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

.a. . ., . . . . - I  IT.'...?. .. 

- P. 2 FEB-14-95 WED 1:52 PM WCASI FAX NO. 708 7066945 - .  



. . .  . . . . .  
.. :;:,. ... :,:.. . . . , , .. _. .. . ..... , 

,. -.. '... ,.. .:.;~,'~~!'~~,:~,!..~-.. 

- FAX 10. 708 7066945 FIB-14-95 ED 1:52 PM WCASI 
.. . 

1 -  

BlUE (On or Off) 

TcmpCornb.Chamber 

Temp-Inld 
Temp-EXhaUSt 
T a p  - cham #I lowabed 

TWIIP - C h  b'2 lower bad 

Temp - Cham #3 10wa bed 
Temp - C h M  l o w ~ b e d  
T a p  - Cham #5 lowe bed 
T a p  - cham36 I~arerbcd 

Temp - Cham #7 10- bcd 
- Cbam #8 10- bed 

RTOAP 

Pr-e - Inla Duo 
Temp-BumerBfL 

Tanp-BURlCd2 

T a p  - BW #3 

W t  - BW #I C O M .  Yo 
Output -Burner #2 Ccnt. % 

Output -Burner ft3 a n t .  % 

RTO DATA SHEET 



. .  

SENT BY: LOU IS IANA-PACIFI C : 3-25-84 1:41PU ; ENGINEERING 0EPT.- \I.'LPJ4812815:b - 2 ' 

DRYER DATA SHEET PATE 7-ZB-f5 
i, 

By 
PUNT: 

FUEL CALIBRATION: 
REVOLUTIONS per MINUTE: ( W J T E N ' i Y ~  IN BETpoaJTs) 





APPENDIX 0 

FIELD EQUIPMENT CALIBRATION DATA 
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E.T.S. IN. 
m uxm CF~IBRRTIGN mia 

M e r  Box No ........... 8 Rrmmn CRLIBRRTOR Wl W-K 

1 
2 
3 
4 
5 
b 
7 
8 
'3 
10 
11 

1 Date .................... 
Reference . lheriocouple Difference 
Teiperaturr Teiperature a 

0 0 0. m 
3 28 0.408 

100 90 8 . 3 7  
200 290 0. em 
3 1 ;e i 0. 000 

331 499 8. 298 

781 69'3 0.172 
880 197 U. 2.3 

400 40a 0. me 

bB1 6a8 0.894 

980 ma e. 147 

10-NOv-'34 

0.iU A V E W  D I i F  
Calibration Perforred By ....... R. Roberson 

Post Test Calibration-Contract #\- 

he-Test Calibration-Contract 8- 

?-- 
: .' 

. .. 

Coiients: 

L 



E.T.S. 1s. 
atem CRLIBRRTION FORN 

ter Box No. .. . . . . . . .. 
C.m W R  

8 EFEmCE CRLIBRRTOR Ml Ca-K  
2 Date ......... . .... ...... 10-Nov-94 

Reference Thermocouple Difference 
Temperature Temptratwe $ 

0 e 0.m 
58 2a 0.488 
101 98 0.535 
288 288 0.888 
3% Be e. ua 
488 3 9  8.116 
588 588 0. BBO 
b88 591 e. 
188 699 e. 'w 

10 ace n a  e. i:~ 
11 988 898 e. 147 

e. 1% RVUIIGE DIE 
Xibration Ptrforred By ....... R. Roberson 

lost Test Calibration-Contract #\- 

., e-Test Calibration-Contract *- 
aments: 



E.T.S. IHC. 
PETER CONSM WIBRRTION FOPH 

?ter Box No... ........ 8 RmREME CRLIBRRTOR Wl CPL-K 
-EPmawu HP(BER 3 Date .................... 10-Nov-94 

iicfertncc Theroocouple Differencc 
Temperature Temperature % 

I 8 8 0.m 
2 30 29 RE04 
3 188 97 8.536 
4 288 199 - 8.152 
5 300 388 8.888 
b &a 3 8  8.233 
7 588 498 8.288 
8 600 597 0. ?e3 
9 700 698 8.172 

IO 
11 

8W 748 
901 899 

0.159 
0.147 

0. IS0 k V € .  DIE 

I ', 
I :. 

r- 
I :  
i 

:_ . 
. .  . .  

ri I. :: - .. 

Xibrition Perforwd By ....... !?. Roberron 
. .  

. .  

lost Test Calibration-Contract #\- 

h - T e r t  Cdlibration-Contract 8- 

,:. 

Comients: 1 

... 

L 



ieter Box No. .. .. .. . . . . 8 EFEFfCE WIBRRTOR hwl(31L-K 
"ERwoaxJRE Mmm 4 Date , ................... 18-Nov-94 

Reference lheriocouple Difference 
Temperature Tenperaturr z 

1 8 8 8. we 
2 ;e 29 8264 
3 188 97 8.53  
4 288 199 8 . 1 2  
5 388 388 8.888 
6 468 398 8.233 
7 %a 490 8.208 
8 baB 599 8.834 
9 701 788 0. Wb 
18 800 799 8. Bi9 
11 9m a9a 0.147 

8. i:a RVEG DIE 
Calibration Perforsod i!y ..... .. R. Roberson 

_. 

0"s: Trr: Qlibrationiontract #\- 

&-Test Calibration-Contract 1- 

. .  

:iients: 



i" 

eter Box No.. ......... 8 rmUmn CRLIBRIlTOR 
E - m  5 Datr .................... 

Reference Thcriocouple Differrnce 
leiperatwe Teiptrature z 

... 

7 
I ... 

r"' 
. .  

8.888 
0.284 
e. El 
8.888 
e. 000 
R 232 
e. 288 
0. em 
6.172. 

I0 ma 798 0.159 
11 998 858 0.147 

6.125 AVERRE DIE 
zalibration Perforted By ....... R. Roberron 

Post Test Ca.libration-Contract #\- 

Pre-Tirt CalibrationSontract a- 

. .  

i 

Cotientr: 



E.T.S. IN. 
EER CWYLE GXIERRTION FOM 

!ter Box No ........... 8 FSERRCZ CW-IBfNOR WI WL-K 
'm W m  6 Date .................... Ie-"OrS4 

Reference lheriocouplc Difference 
Teiperaturr Teiperature z 

I 0 0 0.888 
2 38 25 0.408 
3 100 98 0 . 3 7  
4 199 198 0. 1 9  
5 3@a 388 0.m 
6 rn 399 0.116 
1 588 497 0.313 
8 688 600 0.888 
9 768 699 0.686 

18 m 748 0 . 1 3  
I1 9BB 85 a 0.147 

0 . 1 3  R V E W  DlFF 
:alibration Perforied By ....... R. Robrrron 

?nrt Test Calibration-Contract I\- -- 
L., r-Test Calibration-Contract I- 



R E.T.S. INC. 
"E8 aB(S0LE W I B R R T I W  Fowl 

Meter Box No.. ......... 8 W"I W I B R R T O R  Hi71 W-K 
MiWXXMLE W R  7 Date .................... l@-ilov:94 

Reference Thermocouple Difference 
Temperature letperatwe . Z 

1 8 8 8. 53u 
2 33 29 0.m 
s 188 98 8.357 
4 .' 288 288 ' .  8.888 
5 m 333 e. 888 
6 430 36 8 . 2 3  
7 zea k58 8.288 
8 608 be0 8. BR8 
9 700 bsa 8. i72 

... 
! 
. .  : 

I. : 

I :: 
c ;  

18 BBB 75.9 8.155 
11 908 a40 8.147 

8.13 R V E M  DIFF 
Ealibration Perforled ay ....... R. Roberron 

Port Test Cdlibration-Contract #\- 

he-Test Calibration-Contract #- 

. .  . .  

L- 

C o i i e n t s :  



3 e 

0 
0 * 
m 

2 

In 
15 ? . i l i  

m 

In 

0 

m n 

h o a  rl 
> 

m 
4 0 
a x  0 

4 
e o  

m 
N 

a d m  

FI 0 
a r 
d X  * 
Y O  d m  0 

r 
N 

c 
U 

rl 
4 n a u  m 

rl 
e o  r l m  

n 
Lo 

h t -  

r P r * e N 
m * * 
0 rl 0 
rl rl rl 

' 0  
rl 

In rl 0 
In m W 
m N W 

N W W * In W 
Lo In In 



R 

L1.S. Itc. 
EiB COHSDLE WLIBIWITIOH FOM 

Meter Box No ........... i t  ~ ~ ~ C A I L B ~ W ~ R  Hi71 W-K 
l-lmamum 1 Date ....e ..... .... ...... 17-Sq-94 

Reference TherrPcouplc Difference 
Temperature Tenperatwe i 

1 8 8 8. em 
3 1Fd lei -0.179 
4 288 ma' 8. 088 
5 388 388 8. m 
6 483 4e0 8.880 

2 3t zz e. me 

1 3% 580 e. OeO 
0 600 6E3 e. 000 
5 788 788 e. ~ 3 8  

11 501 901 8 .~30  
18 e%a 881 -0.075 

-0.023 a v w  DIFF 
Calibration Performed By ....... Nick Berkhead 

Post Test  Calibration-Contract #\- 

Pre-Test Calibration-contract 8- 

Com~entr: 

- 
i 
,: 

. .  

r 
I. 
' :  



E.T.S. I&. 
ETER m6oLE CRLIBRXION FOM 

:er Box NO.. .  ........ 11 EFEEKf CRIURRTOR m71oy-K 
L+d!mmL M R  2 Date .................... 17-Sep-94 -- 

Reference lheriocouple Difference 
Teiperature Tenperatwe % 

1 a 8 e. BB0 
2 75 75 am 
3 lea 180 aeee 
4 m 288 a em 

7 588 499 e. 104 

10 eaa 868 e. 00a 

5 388 299 0. 122 
6 488 4Ml a 888 

8 688 688 e. BBB 
9 788 699 &@ab 

11 981 9m 0.073 

8 . G  RVERAGE DIFF 
libration Prrforrtd By ....... Hick Brrkhtad 

st Test Calibrationiontract :\- 

'.e-Test Calibratiodontract I- 

:oirents: 

... 



. 
R 

P 

Meter Box No. .. . . . . . . . . 11 FfFEFfU WILBRATOR MI I%* . .  

. .  
TIE- WR 3 . Oat e . , . . . . . . . . . . . . . . . . . . 17-Sep-94 

Reference lheriocouple Difference . ,  

Teiperature Triperatwe i 
I 0 0 0.888 
2 n n 0.888 
3 188 100 0. m88 
4 288 a 0  0. 000 
5 39 330 0. 000 

7 5@a 499 0.104 
a 600 b00 0.888 
9 7m 699 8.886 

11 901 900 0.073 

b m 400 e. me 

10 888 me 8 . w  

0.@4 fiUUERAGE DIF 
Calibration Perforied By ...,... Hick BerWlead 

Post T e s t  Cdlibration-contract *\- 

be-Test Cdlibration-Contract I- 

ti 

i 

Coiientr: 

L 

I .. 

c .  



E.T.S. IN. 
PEER COHSDLE CALIBRATIW FORA 

tar Box No..... .... .. 11 FfFEFBG tRILBRATOR Hi71 W-M 
raY!mlRE mER 4 Dite ... .. ... .... . .... ... 17Sep-9k 

Reference Theriocouple Difference 
Teiperature Terperature !I 

1 0 0 9.888 
2 32 3 0. e8a 
3 IB8 100 O.m 
k 288 200 8.088 
5 3 0  j88 0. E48 
b 48a 400 9. ea 
7 5cw 500 0. m0 
a 608 600 0.888 
9 788 768 0. w 
10 888 BB8 e. ma 
11 901 901 e. me 

8.880 N E W  DIR 
dibrrtion Perforled By ....... nick Berkhead 

;rt Test CalibrationSontract #\- 

- v-Test CalibrationSontract #- 



R ! 
I .  

E.T.S. IN. 
m COGCCE WLIBRRTIW mrm 

meter Box No........... 11 ERILBrWTOR Hn1WL-K 
THRlyxxllscE W R  5 Date .................... 17Sep-94 

Reference lhertocouplr Difference 
leiperatwe leiperatwe i 

1 e 8 e. ma 
2 z 2 8.698 
3 I W  100 e. me 
4 208 288 8. BB8 
5 388 m 0.008 
6 480 488 e. me 
7 530 m 0.008 
8 688 668 e. a08 
9 768 788 e.m 
I0 888 880 8.088 
I1 901 981 8.M0 

0 . W  RVERRGi DIFF 
Calibration Perforied By ....... nick Berkhead 

Post Test Cdlibration-contract #\- 

he-Test Calihration-Contract 1- 

- 
r 
1 
L : 

7. : 

... 

Coiwntr: 

i ... 



R 

E.T.S. IN. 
RlER CWsaE CNIBRRTIMI Fowl 

meter Box No....... .... 11 rmnmCn CAILBRRTOR Hnl W-K 
T H E w H # B E R  17-Sep-94 b Date .. , . . . , . . . . . . . . . . . . . 

Reference lheriocuuple Difference 
leiperatwe leiperatwe i 

1 8 0 8.088 
2 22 32 0. BBB 
3 I@ 180 8. E30 
4 ZBB 288 8.888 
5 a 388 8. 080 
b 488 488 0. 680 
1 rn 580 8. Bdo 
0 688 b80 8.888 
9 788 700 8. m 
18 ea8 888 8.888 
11 981 901 8. @a8 

8.888 RV- DIE 
Calibration Prrforied By ....... nick Berkheid 

Post Test Calibration-Contract I\- 

Pre-Test Caiibrat ion-Contract #- 

Coiientr: 

. .  

I -- 

I 
~ 



.-- 
! 
i 

leter Box No ..... . ..... 11 lEF€wc€ CAILBlWTOR IH71 cII1-K 
XlUODXRE HPIBER 7 Date ,.... ............... 17-Sep-94 

Reference Theriocouple Difference 
Teiperatwc Teiperature s 

1 8 8 8.888 
2 32 52 8. BB8 

k 288 tBB e. 088 
5 304 3m 0. 000 
6 43a 4a 0. 888 
7 560 5BB 0. E00 

9 7m 700 8. E08 
18 888 888 8. EBB 

3 1BB 100 8 . m  

0 688  688 e. 800 

11 981 901 0.0e0 

0.888 A V E W  DIFF 
3alibration Perforied ay ....... Hick Berkhead 

Post Test talibrationiontract 1\- 

he-Test CalibratiorrContract #- 

.. .. . .  

Coiients: 

. 

I 

._ 

L 



4 

. 



€PA METHOD 20 
INTERFERENCE RESPONSE TABLE 

Date: 
Analyzer Type: 
Serial Number. 
Span Value: 

0411 5/93 

111917 
oxygen 

25 % 

% of Span = (Analyzer output response I Instrument span) x 100 
The sum of the (% of Span) values should not exceed 2%. 

1 .  

i 
_ .  
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ETS, Inc 
NOx ANALYZER CONVERTER CHECK 

TEST INFORMAnON 
Analyzer Manuiafiursr. 

Model No.: 
Serial No: 
Span Setting (ppn): 

NO Gas Value: 
NO2 Gas Vzlue: 
Daite: 
Technician: 

ANALYZE3 RESPONSE 

- 

Respcrise 

NO2 Gas 
NO2 Gas (pprn): 
Stable Response (pprn): F\ 
Conversion EX (%): 44. 

-. 
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#d& lm Scott Specialty G&es 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 

Customer h a y  Labontory 
m, INC. Spsialty Gars k PIIrchucOrder 5502 . 
A m  BillHayes 17% Ean Club B a I d  Scon Pmjec! tl 12-1 1635 

Roanoke, VA24012 
1401 MunicipalRoadNW DuhaULNC 1 m  

ANALYnCAL INFORMATION 
... 
'..ccriGel to a c e d  the minimum @dm ofEpA PIU~LXOI FlUdXe %I, isQUd %pmlkU, 1593. . . .  

. . .  '. -der Number ALM-oo4S42 Cetiflcitton Dare 01-12-95 Expintion Date OS-12-98 
.: .: . .!7';:Cylider Pressure Zoo0 PSIG Prwiou Ccrtifiatlon NonC ..... . . . . . .  . . . . .  ... : 

, ., -;: , . . > . -. . .  
. .  ' ANALYZED CYLINDER .- ::-..: r Cnmwnenu -z-.. :I;. ... . . o q g c n  .., .. . - .  

.._ :: ' 1 Carbon Dioxide 

, 
Certified Concentration 
9.86 % 
10.09% 

Aaalvical Unccrtainn- 
+/- 1% NIST Directly Traceable 
ff- 1% MST Directly Traceable 

. _ .  . - 
Expintiom Date Cylinder Number CnIIQnfntion ' 

4 2658 11-96 ' AIM431988 9.68 K O2 Balance NZ 
AIM432766 14.01% CO2 Balance inNZ 

Anllyrid Principle 
h - Y  

8- 1 '4 

; .2 ie . .  Cornponenu :-T" 

.'$ I .: :*: ...... ....... i .p .~ .> . , -. 
.:j',.,.' ' " . .  ' ,. 
...... : .!& DioddD 
i _.: ,.:. , 



.a I Scott Specialty Gases, Inc. 
- 

CERTlFlCATE OF ANALYSIS: EPA PROTOCOL GAS 

Customer h s a y  tbontoy 
ETS. NC. %OK S&dQ C k U .  hC. Fnrchase Order 5129 
A m  Bill Hayes 1750 E& Club W e d  . h K  PIUjCCt # 1268743 
1401 Mtmi+d RoadNW D R h L N C  27734 
Roanoke. VA 24012 

ANALYTICAL INFORMATlON 
Certified to ctcecd the minimum &cations of EPA Rotocol Rocedurc #GI. iswd September. 1993. 
Cylinder Number ALM445671 Ceni5atioo Date 1045-94 Expiition Date 1005-97 
CylinderPressnre 1915 PSIG Frrvions ccrclfiation NOnC 

ANALYZED "TINDER 
Components 
Carbon Dioxide 

Cetified Conccnmtion 
17.25 % 
0 1  % 

Analvrinl CncertainIv' 
+/- 1% .Wf Directly T n m b l e  
+I- 1% XIST T n m b l e  

Last Date Cdibnted 
09-14-94 
09-14-94 

. .  

,.- 

... 

c 

I , . -  

\ I. i 
! .: . .- 



3106 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 

Customer h a y  Laboratory 
RS. hc 
A b  Bill Hays 
140 I .Municipal Road NW 
Romokc. VA 24012 

Scoa specialty Gasq hc 
1750 East Club Boulevard 
Durfram. NC 27704 

Pnrcbve Order 5345 
Scott Project# 12-10343 

ANALYTICAL lNFORh4ATlON 
C d c d  m exceed the minimum s p d i ~ h ~  of EPA F?O~OCOI ProccdUre#Gl. b e d  Sepr~mbcr. 1993. 
Cylinder Number AAL-7446 Certification Date 02-14-95 Expindon Date 02-14-97 
Cylinder Pressure 1841 PSIG Previous Ccrrifiution None 

150.0 PPM 
150.0 PPM Reference Value Only 

+I- 1% NIST Directly Traceable 
Comoonenb 
Nitric Oxide 
NOX 
Nitrogen Balance 
DO Dme ha +iie~r- h i a h  i-91omci 
.-+ll unsaainr( i, hcludw orunnl inmn - loInca uhich u 1951 induds dmse -dnd ma & pmisicm d r h c  PaP.QYmss p”erur 

Type Expiration Date Cylinder Number 
N R \ W  1695 08-96 ALM436429 
MTCL~: 168s 08-96 ALMdZS095 - 
lnmumentModeUSerial# Last Date Calibrated 
NICOLET I 8220 I AAB940Wt 0 1-26-95 

Conceotntion 
245.5 ??M Balacs  in Nimgrn 
495 PPM Balance in Nimgcn 

haweal Principle 
m 

ANALYZER READINGS @Zcm Cu R-Reference Cu T-Tat Csr r-Comlrdm cotmdem) 



Scott Specialty Gases, Inc. 
- li3l EAST CLUE BOULEVARD. DURHAM, NC ZE4 [919)t2oQm FMeCSzxrogrs 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 

Customer Assay Labontory 
m. Inc. Scott specialty Gyes. hc. Pllrebase Order 5129 
Am: Bill Hayes 1750 East Club Boulevard .%It Project # 1248743 
1401 Municipal Road NW 
Rcaoke. VA 24012 

ANALYTICAL INFORMATION 
Cerrifal to ccceed the minimum specifications of EPA ~ t o c o l  Fnxduc  #GI. issued Sep-, 1993. 
Cylinder Number ALMoiS665 Ccrtiflcatioa Dare 10-11-94 Expint ion Date 10-11-96 
Cylinder Pressure 1875 PSlG Previous Certifiadoa None 

ANALYZED CYLINDER 
Comoonents Cetifled Coacenmflon Analwical Uncertaiatv' 
Nitric Oside 225 PPM t/- 1% L W T  Directly Tnceable 
NOX 221 PPM Reference Valuc Only 
Nitrogen Balance 
En no,- rbcnqhkr- hlcv b W n l G  
. ~ u l ~ ~ b b c ~ 0 1 ~ ~ W - ~ i C h ~ l r P I - ~ l n k l I C f _ X D D D ~ - h ~ D r O D . ~ P D D I L I C L  

I h r h u ~ N C  2T104 

REFERENCE STAIWARD 
VFJe Expintion Date Cylinder Number 
NTRW 1685 08/96 ALMd36516 
NlTOW 1686 07/95 mal2384 - *  

Cnnctnmtion 
245.4 PPM BaLgnce m Nmgm 
492 PPM Balance in Nitrogm 

. -  . .i I N S I R W N T A T I O N  
IastrurnentrmodeVSeriaI # h t  Date Calibrated Andjrial Prinaple 
NICOLET 18220 / AAB94w252 09-2494 rn 
NO. HoriWCL453A1850658093 lc-10-94 C i l a - t  

L I 

L I 



LIQUID CARBONIC $7 
, J)- ' *. CRMDEB (;As PRODUCTS 

__ .,. . ............... ................. <:&?amR;;mmGg 
L ....................... ................. > 2  . .  

. . .  Z=.WLiGAs 

ACCORDNG TO 9 m O N  
o l o c O L N O .  R e v .  9/93 



Scott Specialty Gases, Inc. 
1793 EAST CLUB BOULCJARO, 0URW-W. NC (9(9)pDanr, FKC(a9)- 

CERTlRCATE OF ANALYSIS: EPA PROTOCOL GAS 

Customer 
m. INC. 
At& Bill f f i p  
1401 MunicidRoadNW 

Purchase Order 5129 
Scott Project t I248743 

. . . ~ ~  
Roanoke, Vi 24012 

ANALYnCAL INFORMATION 
CatiGcd to accbl the minimtmr s&icalioar o f P A  RococOl PmcCmnc G1. Lsucd scptcmber, 1993. 
Cylinder Number ALC(Q15690 Certifintion Datc 10-11-94 Ezpintion Date 10-11-% 
CylindcrPressure 1950 PSIG Previous Certifiation None 

ANALYZED M I N D E R  
CornDonenti Cerrifled Coacenmtion Analwia l  Uncrn~inw' 
Sulfur Dioride 224 PPM +I- 1% NIST Direnly Tnccable 
Nitrogen Balance 
Domt-rbc.cylkdnprsrwirisnhUOPSIG 

-hd+l b ' k b i r r  o f d b m  m - r h i r h  ulca b l n d c r d - d - L - i D D O T r h e ~ -  

REFER!ZNCESTZSTDrn 
. . ST Expintion Date Cylinder Number 
. .  .. .. GMLS 05-96 ALMoI7jot 
r mwo260 (M% AAL-IJlJ8 

. .. .. . 
..I InsrmmentModeYSeriirl4 b t  Date Calibrated 

. .. . . -  -_ . JNSIRUMENTATION 

. .'LOW S02: H m W W w 8 5 0 6 5 8 1 6 1  09-1694 

I 



. . .  
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Scott Specialty Gases, Inc. 
- 1793EASTCulB8OULEVARO.OuRHAyNc~ (919)- FAXM9)- 

. .  

. .  
! 
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f ' 
i 
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I 5 E C  

LIQUID CARBONIC 
m m  GAS PRODUCTS 

CUSTOMER ENV. L INDUST. 01.57. P.0 NUMBER 011894-2 
-....,.-.,--,--.-.$ 

. .  ; s m m ;  
c o m m  MTrSRMNO. . . CYLmDER NO. CONCEXIRATION 
CARBON HONOXIDE CinIS -.' ldelb cc L3665 950 FQn 

-. \.- 

R =REERLVCE .SZihTlARD Z=ZERO G h  C = G S  GWDIDATE 

1. COMPONENT U R B O N  MONOXIDE WlS ANALYZERMAKLUODEL-SX Si- Uttramac 5E S/N AlZ-729 

ANALYIICALPRMCIPLE N D I R  . L\sT CIUBUTlON DATE 12/06/95 
FIRST ANALYSIS DATE 01/31/94 SCOND ANALYSIS DATE 02/07/9L 

2 0  R 950 . c a97 CONC. a97 p 2 0  R 950 c a96 CONC. a96 Fpn 
R 950 2 0  c a97 CONC. a97 R 950 2 0  c 89.5 CONC. a96 pm 
2 0  C a97 R 950 CONC. a w p  7 .0  C a96 R 950 ' CONC 896 Ppn 
UIM ppn M U Y T E X A S S A Y  897Ppn UM ppa MUYTLSTASSAY 896 ppn . .. . . .  

: 
CEllTEIED COXCENTRATION 

ACCORDMG TO SECTION URBCW MONOXIDE 897 ppn 
OF TRACEABLLllY PROTOCOL NO. 1 WITROGEN B A W C E  

-CYLINDER NO. 
&\SBEM- 

PROCEDURE G1 
C E R ~ A C C U R A C Y  t 1 *NISpm(IEABLE 

CYLNDERPREgLlRE 1650 PSIC 
CER'ITRCATION DATE 02IOV9L 

SA 10333 - - 

02/07/97 TERM 36 MONTHS - 
/ \ 

L . I 



Scott Specialty Gases, Inc. 
... 1290 C O M B W E R E  Sl", TROY. MI uu)83 (810) 5&2%0 FM(810) 5892124 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 

. .  . . . -  ... , .... . . . .  

- 
Propane : B=ckman/400/1002059 

Andy15=1I Principle 
b e  l o d o n  Dncaor 

Glibration Curve 

Br(.moyIxm cllmmmm 
W K a a C u a  E-- 

Analyst L/ 

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



Scott Specialty Gases, Inc. 

CERTIRCATEOFANALYSIS: EPAPROTOCOLGAS . . . . 

Crutoma '4-Y - 
E& Inc scOaspecialtyCases,Inr 
1401 Muniapal Road Nw 6141 kstm Road ScottPmjat# 0159436005 
Roanoke, V h  24012 

- - 6141 EASTONROAO.P.O.BOX310.PUlMSTEAOVFUTPA18949(1310 @l5)-1 F A X O W  

FndlaseorderMa) 

P.O. Box 3 0  
Plumsteedville. PA 16%9U310 

. .  
ANALYTICAL INFORMATION 

Certified to exoeed the minimum spdi.a!iom of P A  Pmtocol 1 Rocedure yG1, Secticn Nrrmber 3.0.4 
Cyhder Number AL!!019355 Ccrtifidon Dah U34S94 ExpintionDak m43-97 
CyIindaRessnre XCQpsip Revio-aCCItifiCltionDates None 

Comuonents 
Propane 
BalanccGas Nitrogen 

C d e d  Concentntion 
M8QpUl -. 

i s. 
/1. 

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

.. . . :  . .  
:...: 
:. ' I  . .  



&.* = .% .. .._... *? .. ,* ,-... .,,...... 
-..:,a: . ; r u : ; < - & J . A . A i  
. I . - . :  .... 
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Propane 63.14 ppm 
:.;< 

. .  

. i- 
:A: . . . .  ..:.., ..... 

......... ..-._'._i 
f. .  .......... . . . .  ....... ... ... ... ,,, ,;?r ., -. , .  -. .~ ~ 

*l% " C D i r e a l y  Tnmble  

. .  

... ..- Pmpanc : BecW400/1002059 . ,  _ . . - .  - .  - 

I i  

.- 

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




