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1.0 INTRODUCTION

1.1 Backdground: An air emissions testing program was conducted
at Louisiana Pacific located in Dunganhon, Virginia. The test
program was conducted on July 27 - 28, 1995 by ETS, Incorporatéd
(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 Objective: The purpose of the test program was to evaluate
the performance of the Regenerative Thermal Oxidizer (RTO) with

respect to emissions limits contained in a VDEQ permit.

1.3 Test Program: The test program consisted of performing

‘three valid measurements for total suspended and condensible

particulate, formaldehyde, methylene bisphenyl isocyanate (MDI),
oxygen (0,), carbon dioxide (CO,), sulfur dioxide (S0,), 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. The testing was conducted

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

Federal Requlations, Title 40, Part 60, (40 CFR 60). Appendix A
contains a test log which provides the exact dates and times for

each of the tests.
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2.0 SUMMARY OF RESULTS o
Table 1 presents a summary of the ave;age emissions. Taples
2, 3, and 4 summarize the results of the total partiqulate,
formaldehyde, and MDI testing conducted on the RTO stack,
respectively. Table 5 provides the resﬁlts of the 0,, CO,, S0,,
No,, CO, and VOC testing. Appendices B through E provide more

detailed data and results for the analyses. 0

3.0 DISCUSSION OF RESULTS

Three valid test runs were completed for the formaldehyde
testing on the RTO stack. Only the results of the third test run
are presented because the samples from the first two test runs
. Wwere accidentally destroyed by the laboratory. However, the

results from the third test run indicate that formaldehyde

1y —

emissions are significantly below the permitted limit.

4.0 SAMPLING AND ANATLYTICAIL PROCEDURES
" All sampling and analytical procedures followed those

recommended by the U.S. Environmental Protection Agency (EPA),
Title 40, Part 60, Appendix A of the Code of Federal Regglations
(40 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 sanpling and traverse

points;

+  EPA Method 2 for determination of flue gas velocity and
volumetric flow rate;
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TABLE 1

SUMMARY OF AVERAGE EMISSIONS
LOUISIANA PACIFIC
JULY 1995 DIAGNOSTIC TEST PROGRAM

RTO STACK
TEST N REPORTING - AVERAGE EMISSIONS
PARAMETER UNITS EMISSIONS  LIMITATION .

Total Particulate gr/dscf 0.005 _

Ib/hr 3.91 16.5
Formaldehyde* ib/hr 0.29 1.28
Methylene Bispheny! Isocyanate Ib/hr 4 75E-06 _ 0.10
NOx Ib/hr 10.90 24.3
S02 Ibfhr 1.05 21.4
Co ib/hr 20.32 31.9
vOC Ib/hr 2.07 9.4

N

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




RUN L.D.

DATE

TIME STARTED
TIME ENDED

SAMPLING PARAMETERS

Metered Volume - dcf

Corrected Volume - dscf

Total Test Time - min
% lsokinetics

GAS PARAMETERS

Gas Temperature - ° F
-Oxygen - %

Carbon Dioxide - %
Moisture - %

GAS FLOWRATE

Velocity - fi/sec
Actual Volume - acfm

Standard Volume - dscfm

TABLE 2

SUMMARY OF PARTICULATE EMISSIONS
LOUISIANA PACIFIC

RTO STACK

RTO-M5/202-R1 RTO-M5/202-R2 RTO-M5/202-R3 AVERAGE

SUSPENDED PARTICULATE EMISSIONS

Conc, - gr/dscf
Mass Rate - Ib/hr

0772785 07127195
09:15 12:15
10:56 13:35

53.455 53.751
© 48.350 47.974
72 72
100.3 100.7
177 181
18.5 19.1
1.1 1.2
9.5 10.2
4173 47.83
143964 144256
98803 97616
0.002 0.002
2.03 1.91

CONDENSIBLE PARTICULATE EMISSIONS

Conc. - gr/dsef
Mass Rate - Ib/hr

" 0.003
2.28

TOTAL PARTICULATE EMISSIONS

Conc. - gridscf
Mass Rate - Ib/hr

0.605
4.31

0.002
1.85

0.004
3.76

07/27/95
14:30
15:49

52.702
46.492
72
99.6

184
19.0

1.1
12.5

48.19
145352
95607

0.003
2.34

0.002
1.33

0.004
3.67

53.303
47.605
72
100.2

181
18.2
1.1
10.7

47.92
. 144524
. 97342

0.003
.. 2.09

0.002

. 1.82

- 0.005

N 391

(773

r

R




TABLE 3

SUMMARY OF FORMALDEHYDE EMISSIONS
LOUISIANA PACIFIC

RTO STACK
RUN L.D. 'RTO-0011-R3
DATE 07/27/95
TIME STARTED 14:30
TIME ENDED 15:49

SAMPLING PARAMETERS

Metered Volume - def 60.360
Corrected Volume - dscf 52.117
Total Test Time - min 72
% lsokinetics 102.8

GAS PARAMETERS

Gas Temperature-° F 183
Oxygen - % 18.0
Carbon Dioxide - % 11
Moisture - % 10.7

GAS FLOWRATE

Velocity - ft/sec 51.27
Actual Volume - acfm 154623
Standard Volume - dscfm 103849

FORMALDEHYDE EMISSIONS

Sample - mg 1.1
Blank - mg < 0.01
Corrected Sample - mg 1.1
Conc. - ppmdyv ~. 0.60

Mass Rate - Ih/hr ~ 0.29

N




RUN LD,

DATE

TIME STARTED
TIME ENDED

SAMPLING PARAMETERS

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

% lsokinetics

GAS PARAMETERS

Gas Temperature -° F
Oxygen - %

Carbon Dioxide - %
Moisture - %

GAS FLOWRATE

Velocity - fi/sec
Actual Volume - acfm
Standard Volume - dscfm

MDi EMISSIONS

Sample - ug

Blank - pyg

Cormrected Sample - pg
Conc. - ppmdy

Mass Rate - Ib/hr

NOTE:

< = not detected in one or more laboratory samples

TABLE 4

SUMMARY OF MDI EMISSIONS

LOUISIANA PACIFIC

RTO STACK
RTO-MDIR1  RTO-MDI-R2
07/27/95 7/28/95
16:50 11:45
18,07 13:05
46.142 48.913
39.389 43.043
60 60
99.1 103.6
185 181
18.4 20.1
1.4 1.0
9.5 8.6
41.76 49.07
144045 147978
97743 102154
< 001 < 00
< 001 < 001
< 001 < 001
< 862E07 < 7.89E-07
< 3.14E-06

< 3.28E-06

RTO-MDI-R3
7/28/95
12:30

13:33

48.532
42.761
60
103.6

181
19.9
11
8.3

49.14
148190
101509

0.04

< 0.01
0.04
3.18E-06

- 1.26E-05

AAAMAA

AVERAGE

47.862
41.731
- &0

102.1

182
18.5
1.4
9.1

48.65
146738
100469

0.02
. 0.01
0.02
 1.21E-06
*4.75E-06




TABLE §
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SUMMARY OF S02, NOx, CO, AND VOC EMISSIONS

RUN LD,

DATE

TIME STARTED
TIME ENDED

SAMPLING PARAMETERS

Total Test Time - min
GAS PARAMETERS

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

GAS FLOWRATE
Velocity - ft/sec

Actual Volume - acfm
Standard Volume - ds¢fm

NOx EMISSIONS {as NO2)

Concentration - ppmdy
Mass Rate - Ib/hr

s02 EMISSIONS

Concentration - ppmdyv
Mass Rate - Ib/hr

€O EMISSIONS

Concentration - ppmdy
Mass Rate - (b/hr

VOC EMISSIONS (as Propane)

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

LOUISIANA PACIFIC

RTO STACK
DUNGANNON, VA
JULY 1995
RUN 1* RUN 2*
07/27195 Q7/27/95
09:15 12:15
10:15 13:15
60 60
177 182
19.5 19.1
1.1 1.2
9.4 10.0
49 .47 49.35
149199 148822
102571 100837
13.85 16.21
10.03 11.71
1.74 1.26
1.78 1.27
28.19 46.40
12.61 20.41
3.45 1.87
3.81 2.08
2.68 1.44

RUN 3*
07/27/95
14:30
15:30

60

183
19.0
1.1
11.6

49.73
149988
89728

15.34
10.96

0.10
0.10

75.02
32.63

2.68
3.03
2.08

RUN 4**
07/27/95
16:50
17:45

55

185
18.4
1.1
9.5

48.75
147018
99760

NA
NA

£%

35.94
15.64

NA
NA
NA

AVERAGE

59

182
19.0
1.1
10.1

49.32
148756
100724

15.07
10.90

. 1.03
" 1.05

46.39
20.32

287
. 2.87
2.07

*Fiow data represents an average of the data from the Method 5/202 and BIF Method 0011 testing.
~Flow data taken from the first test run of the MDI testing.




- 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 5/202 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. Appendices K through M contain the laboratory data for

the testing.

4.1 Sampling Procedures

4.1.1 Sampling 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. Figure
1 shows the location of the sampling and traverse points for the

RTO stack. A total of 24 sampling and traverse points (12 for
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Figure 1 - Sampling and Traverse Points for RTO Stack




each of two ports) were utilized for all pollutant sampling and.

gas flow rate measurements conducted at the RTO stack. -

4.1.2 Volumetric Measurements -~ EPA Method 2: EPA Reference P
Method 2 was used to determine the velocity and volumetric flow

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

were used to measure the gas velocity heads. The pitot tubes =
were calibrated against a NIST traceable pitot tube in accordance
with Method 2. Calibrated Type-K thermocouples were used to .

determine gas temperatures.

Velocity and temperature measurements were made at each 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 Weight Determination - EPA Method 3 and 3A: Gas
compositional measurements (0, and CO,) were performed in

accordance with EPA Methods 3 and 3A of 40 CFR 60.

4.1.3.1 Molecular Weight Determination -~ EPA Method 3: For test
runs two and three of the MDI sampling, gas compositional
measurements (0, and CO,) for determining the average molecular : |
weight of the stack gases were done in accordance with EPA
Refereﬁce Method 3. Multi-point, integrated sampling was used to

obtain a constant rate sample of flue gas concurrent with the

10




pollutant testing. Sampling was of the same duration (except

purges following port changes) as the pollutant runé.

A stainless steel probe was affixed to the pollutant
sampling probe for this purpose. A peristaltic pump, delivering
500 to 750 mL/ﬁin 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 Weight Determination - EPA Method 3A: For the

remainder of the test program, gas compositional measurements (O,
and CO,) for determining the average molecular weight of the
stack gases were done instrumentally in accordance with EPA
Reference Method 3A. Sanpling was done by obtaining integrated
gas samples as part of the continuous emissions monitoring

discussed in section 3.1.8.

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. Ail
impingers were contained in an ice bath throughout the testing in

order to assure complete condensatioﬁ of the moisture in the flue

11
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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 gagﬁicu;ate Sampling: Sampling for total particulate was

performed in accordance with EPA Method 5 of 40 CFR 60 in

" conjunction with EPA Method 202 of 40 CFR 51.

4.1.5.1 Sampling Train Description: Figure 3 shows the major
compenents of the‘Méthod S sampling train. A heated stainless
steel probe with a quartz liner was used to withdraw the gaé |
sample.. The probe was equipped with an appropriately sized
integrated quartz nozzle fused directly to the liner for

isokinetic gas withdrawal.

From the nozzle and prebe, sample gas was pulled through a

heated glass fiber filter which is maintained at 248°F + 25°F to

- prevent water condensation. Sample gas was subsequently passed

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.

13
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4.1.5.2 Sampling 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 24 traverse points, resulting in a 72-minute test pér run,

excluding the time required to change ports.

4.1.5.3 Sample Recovery and Clean-Up: Recovery of the front-
half of the sampling train (probe plus filter and associated
glassware) was performed in accordance with EPA Methed 5
procedures. The probe and front-half glassware were rinsed with
acetone three times each and brushed between rinses with a Teflon

fiber brush. Exposed filtexrs were placed back into their

original tared containers.

The back-half of the sampling train (impingers plus
connecting glassware) were recovered in accordance with EPA
Method 202 procedures. The pH of the first impinger was measured
immediately after the tést. 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. If the pH of the

first impinger exceeded 4.5, then the purge was omitted.

After purging (if applicable), the contents of the first
four impingers were measured and transferred to glass jars. The

first four impingers and all back~half glassware were rinsed

i5




twice with water. All water rinses were collected with the
impinger contents. The back-half glassware was then rinsed twice
with'méthylene chloride. These rinses were collected into a

separate glass jar.

The silica gel from the fifth impinger was transferfed back
to its ériginal 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. Each blank

was taken from the same reagent stock used for testing.

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 Sampling Train Description: A diagram of the BIF Method
0011 sampling train is provided in Figure 4. A heated stainless
steel probe with a quartz liner was used to withdraw the gas
sample. The probe was equipped with an appropriately sized

integrated quartz nozzle fused directly to the liner for

16
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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 Sampling 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 24 travefse points, resulting in a 72-minute test per run,

excluding the time required to change ports.

4.1.6.3 Sample Recovery and Clean-up: Recovery of the front-
half of the sampling train (probe and associated glassware) was
performed.és 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. The contents of the first three
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. All rinses were

collected with the impinger contents. 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 Sample Storage and Transport: 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
temperétures inside the coolers were periodically measured to
insure that the samples did not exceed 32°F. All 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.
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- 4.1.7 Methylene Bisphenyl Isocvanate (MDI) Sampling - Draft EPA

MACT Method: Sampling for MDI was conducted in accordance with
Draft EPA‘MACT Methed.

4.1.7.1 Sampling Train Description: Figure 5 illustrates the.
sampling train for measuring MDI. IA heated stainléss steel probe
with a quartz liner was used to withdraw the gas sample. The
probe was equipped with an appropriately sized integrated quartz

nozzle fused directly to the liner for isckinetic gas withdrawal.

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 intoc the condenser using a submersible water pump.
The condenser minimized the evaporation of toluene from the first
impinger. The second and third impingers each contained 200
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.

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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of the sixth impinger were sealed with Teflon O-rings. Sealing
grease was not used on any connections before the sixth impinger.

N

4.1.7.2 Sample Train Operation: Sampling was performed in

general accordance with EPA Method 5 procedures and specifica-
. tions, including leak checking, isckinetic sampling rate, and

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 Sample Recovery and Clean-up: At the completion of egch
test, the probe was removed from the train and the ends of the
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. Folloﬁing the toluene rinse, the
probe and all connecting lines between the probe and first

impinger were rinsed with acetonitrile. 2All rinses were

22




2)

3)

4)

5)

collected into a pre-cleaned amber glass bottle fitted with

a Teflon-lined screw cap.

Impinger 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 hottle containing the probe rinses. The
impinger was rinsed with toluene and then acetonitrile. The

rinses were collected intc the same bottle.

Impingers 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. A toluene rinse followed by an
acetonitrile rinse was performed on impingers two

through four along with the condenser and any

connecting glassware. These rinses were collected in

the same amber bottle.

Activated Charcoal: ' The activated charcoal in the fifth

impinger was transferred into its original plastic container

and sealed.

Silica Gel: The silica gel in the sixth impinger was

transferred into its original plastic container and sealed.
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4.1.7.4 Sample Storage and Transport: 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 periodicélly measured to
insure that the samples did not exceed 32°F. All 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.

4.1.7.5 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 Monitoring for SO,, NO , CO, THC, O, and CO, -
Instrumental Methods: Instrumental monitoring of the stack gases

was performed in accordance with the following procedures:
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GAS REFERENCE METHOD INSTRUMENT TYPE

S0, Method 6C Western Research 721M SO,
Analyzer

NO, Metheod 7E TECO Model 10AR Chemilu-
minesence NO, Analyzer

Cco Method 10 ‘ ' TECO Model 48 NDIR CO Analyzer

THC Method 25A J.U.M. Engineering Model VE7

FID Total Hydrocarbon Analyzer

0, _ Method 32 Teledyne Model 320A Chemical
Cell) Portable O, Analyzer

co, Methed 3A FUJI Model 3300 A NDIR
CO, 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 Sampling System Description: An integrated, remote
instrumental system housing the pollutant gas analyzerslas well
as the diluent gas (0, and CO,) monitors was used. Figure 6
outlines the general schematic of the system. The design
incorporated two extractive systems - one for the dry analyzers
and oﬁe 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 leocation. A heated glass
fiber filter was attached to the probe for rough pafticulate
removal. A short section of heated Teflon samﬁle line was used
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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 S0,, NO,, CO, CO,, and O,

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 Acquisition System: The response outputs of the
monitors were recorded digitally by a Campbell Scientific Model
CR1OWP multi-channel data acquisition system. The system sampled

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

4.1.8.3 Dry System Calibration: At the beginning of each test

run, the , CO,, S0O,, and NO, 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, 40 to 60
percent of the instrument span, was introduced to each monitor.
The mid range response error never exceeded two pércent of the

instrument span as required by EPA Reference Method 6C.
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The CO monitor was zerced using Zero Nitrogen and
spanned using a known concentration of CO in nitrogen.  Following
calibration, the CO monitor was challenged with two additional
gas concentrations corresponding to approximately 60 percent and
30 pgrcent of instrument span. All calibration gases were EPA
Protocol 1 certified to be within *2 percent of stated

concentration.

After calibrating the ,, €O,, S0,, and NO, monitors,
calibration gas was introduced rémotely through the probe in
order to verify the absence of sampling system bias. The bias
error never exceeded five percent of the instrument span as

required by EPA Reference Method 6C.

After each test run, Zero Nitrogen and either a mid or high
range calibration gas were introduced remotely through the
sampling system to eacﬁ monitor to check for calibration drift
error. In accordance with Method 6C, the calibration drift did

not exceed three percent of the instrument span for all valid

test runs.

4.1.8.4 Wet System Calibration: All calibration gas standards
used were EPA Protocol 1 certified. At the beginning of each
test period, the VOC measurement system was zeroed, using Zero
Nitrogen, and spanned, using a calibration gas with a

concentration of 80 to 90 percent of the instrument span.

28

£

e,



Following calibration a mid range gas (45 to 55 pefcent 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 cﬁeck response linearity. The mid and low
range response error did not exceed five percent of the

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

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 Procedures

4.2.1 Molecular Weight Determination - EPA Method 3A: Flue gas

compositional analysis for molecular weight determination was
conducted using instrumental analyzers operated in generél
accordance with EPA Method 3A. The instruments were calibrated
before each analysis with EPA Protocol 1 calibration gas
standards. Each bag was analyzed in triplicate and the average

flue gas composition used for calculation of gas volumetric flow

rate.

4.2.2 Moisture Content - EPA Method 4: Moisture coﬁtents were

determined gravimetrically in accordance with Method 4 by
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measuring the volume or mass gains of each impinger in the

pollutant sampling trains. . - ‘ - . , - =

4.2.3 Particulate Analyses - EPA Method 5 and 202: Particulate .

--‘,.

matter was determined in accordance with EPA Method 5 and 202

b

procedures. Appendix K contains the laboratory data for the

analysis.

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. The front-half
particulate catch equals the sum of the front half acetone rinse

and the filter, in accordance with Method 5.

o

The determination of the total condensible particulate

i

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 aqgueous rinses were then combined with the methylene chloride
rinses and extracted twice with methylene chloride using a
separatory funnel. The sample was divided into organic
(methylene chloride) and inorganic (aqueous) fractions. The

crganic fraction was evaporated at room temperature and pressure,

30




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 solutiéns 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
105°C 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 eqﬁals 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 totél particulate catch equals the
front-half probe rinse and filter plus the back-half

condensibles.

4,2.4 Formaldehyde Analyses: 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 0011A.

' 4.2.5 Methylene Bisphenyl Isccyanate (MDI) Analyses: 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 Analysis
Sample calculations related to the pollutant sampling,

~

including gas flow rates, temperatures, percent isckinetics, and

moisture content, are shown in Appendix F.

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

1977). Field equipment calibrations are contained in Appendix O.
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APPENDIX B
DATA AND RESULTS FOR EPA METHOD 5/202

RTO STACK




RUN NUMBER

RTO-M5/202-R1

Date 07/27/35
3tart Time 09:15
End Time 10:56 METHOD 4 DATA
Stack Diam. 96 inches © CINIT. FINAL NET
Nozzle 1.D. 0.250 inches {mhQ {mh {mh
Meter Box Gamma - 1.0166 IMP.1 100.0 165.0 685.0
Meter Box dH@ 1.7393 IMP.2 100.0 129.0 290
Barometric 27.43 inHg IMP.3 100.0 102.0 2.0
Cp 0.84 iMP.4 0.0 0.5 0.5
Test Duration 72 minutes IMP.5 - 0.0
IMP.6 0.0
IMP.7 0.0
METHOD 14 RESULTS TOTAL 300.0 306.5 96.5
Metered Volume 53.455 dcf S.G. 200.0 211.7 11.7
Volume @ Std.Cond. 48.350 dscf
% Water 9.53 % METHOD 3 DATA
% Isokinetics 100.3 % %02 19.5 Md 28.96
Velocity 47.73 ft/sec %C02 1.11 Ms 27.91
Actual Flow 143964 acfm %CO 0.0 Ps 27.40
Std. Flow 109213 scfm %N2 79.4 Fo 1.231
Dry Std. Flow 298803 dscfm 02+C0O2 20.6 %EA 1375
STACK METER METER TEMPERATURE
TEMP STATIC CP OH VOLUME INLET OUTLET -
POINT {DegF) (in.WC) {in.WC) (nwWQC) (dcf) {DegF)  (DegF}
1 175 -0.47 0.55 1.87 327.658 82 82
2 177 -0.46 0.59 1.79 381.113 83 80
3 179 0.57 1.72 85 81
4 174 D.6n. 1.82 . 85 81
5 173 0.57 1.74 86 81
6 174 0.57 1.73 86 82
7 176 0.57 1.73 B7 82
8 174 0.58 1.7 87 83
9 172 0.54 1.65 88 83
10 172 0.50 1.53 89 84
11 171 0.44 1.34 8g 85
12 169 0.35 1.07 a0 86
13 179 0.58 1.78 86 85
14 180 0.58 1.75 86 B6
15 182 0.58 174 87 86
18 | 183 0.56 1.68 87 86
17 182 0.56 1.68 88 86
18 181 0.57 1.71 89 86
19 183 0.57 1M 90 a7
20 185 0.55 1.64 91 87
21 182 0.54 1.62 91 88
22 180 0.49 1.48 g1 338
23 177 0.43 1.30 92 88
24 175 0.34 1.03 91 88
) 381.113
AVG, 177 -0.47 0.53 1.61 53.455 86




LOUISIANA PACIFIC
RTO STACK
EPA METHOD 5202 ANALYTICAL DATA AND RESULTS

_— |
SAMPLING DATA:

Run Number: RTO-M5/202-R1 < o _
Corr. Sample Volume: 48 350 dscf

Corr, Flowrate 98803 dscfm

02 Content: : 195 %

CO2 Content: 11 %

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
TOTALCPM - 0.01120 0.00844
TOTAL PM 0.01870 0.01594

ANALYTICAL DATA: '

Acetone Probe Wash 67.48020 67.46450 0.0043 110.0

Acetone Blank Residue 64.29320 6429320 0.00000 ' 120.0 <
Applicable Acetone Blank 0.00000
Max. Allowable Blank 0.00086
Filter 0.41750 042110 0.00320

METHOD 202 COMPONENT grams grams {grams} g/

Volume of Cont.#4 , 400.0 - D
Organic CPM (Uncorr.} 66.83550 66.84280 0.00730 270.0 L
MeCi2 Blank 67.33300 67.33260 0.00000 2750

Inorganic CPM (Uncorr.) 67 26250 67.26640 0.00390 400.0

H20 Blank 70.94820 70.95130 0.00310 450.0

Inorganic CPM {Corr) . 0.00390

PARTICULATE EMISSIONS: ‘ a

Actual Grain Loading (gr/dscf) 0.0024 0.0027 0.0051 _ s
Corrected to 7% O2 (gr/dscf) 0.0243 0.0273 0.0516
Corrected to 12% CO2 (gr/dscf) 0.0258 0.0291 © 0.0549

Mass Rate (Ib/hr). 2.03 2.28 4.31 =




NET

(mh)
55.0
38.0
9.0
20
0.0
6.0
0.0
104.0
12,0

28.95
27.83
27.40
1.524

594

RUN NUMBER RTO-M5/202-R2
Date 07/127/95
Start Time 12:15
£nd Time 13:35 METHOD 4 DATA
Stack Diam,. 86 inches INIT. FINAL
Nozzle 1.D. 0.250 inches {mp {mb
Meter Box Gamma 1.01686 IMP.1 100.0 155.0
Meter Box dH@ 1.7393 IMP.2 100.0 138.0
Barometric 27.43 in.Hg IMP.3 400.0 109.0
Cp 0.84 IMP .4 0.0 2.0
Test Duration 72 minutes IMP.5
IMP.6
IMP.7
METHOD 14 RESULTS TOTAL 300.0 404.0
Metered Volume 53.751 dcf S.G. 200.0 212.0
Volume @ Std.Cond. 47.974 dscf ' '
% Water 10.22 % METHOD 3 DATA
% lsokinetics 100.7 % %02 191 Md
Velocity 47.83 ft/sec %C0O2 1147 Ms
Actual Flow 144256 acfm %CO 0.0 Ps
Std. Flow 108728 scfm %N2 79.7 Fo
Dry Std. Flow 97616 dscfm O2+C02 20.3 %EA
STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET QUTLET
POINT (DegF) (in.WC) {in.WC) (inWC) (dch (DegF) (Degk)
1 182 -0.48 0.51 1.53 381.837 89 89
2 181 «0.46 0.53 1.59 435588 S0 -89
3 182 ' , 0.52 1.56 90 a0
4 181 0.58 1.74 91 g0
5 182 0.54 1.62 82 90
6 184 0.57 1.71 83 91
7 188 0.55 1.64 94 91
8 187 0.56 1.67 g4 92
g 183 0.52 1.56 94 g2
10 180 0.51 1.54 a5 92
11 179 0.45 1.36 a6 92
12 177 0.42 1.27 - 86 93
13 180 0.54 1.63 92 92
14 182 0.57 1.71 94 92
15 183 0.53 1.59 85 93
16 183 0.55% 1.65 Q6 93
17 182 0.57 1.71 96 93
18 184 0.56 1.68 97 93
19 181 0.53 1.59 a7 94
20 180 0.54 1.63 98 94
21 181 Q.56 1.68 a8 - 94
22 180 0.54 1.63 98 a5
23 178 0.52 1.57 99 g5
24 176 0.41 1.24 89 85
435,588
AVG. 181 -0.47 0.53 1.59 53.751 a3




LOUISIANA PACIFIC
RTO STACK
EPA METHOD 57202 ANALYTICAL DATA AND RESULTS

SAMPLING DATA:

Run Number: RTO-M5/202-R2
Corr. Sample Volume: 47974 dscf
Corr. Flowrate 97616 dscfm
02 Content: 181 %
CO2 Content: 1.2 %
SUMMARY:

-(grams (grams}’

SUSPENDED PM

Probe Wash 0.00280 0.00280

Filter 0.00430 0.00430
CONDENSIBLE PM

Organic CPM 0.00350 0.00350

Inorganic CPM 0.00620 0.00338

TOTAL CPM 0.00970 0.00688
TOTAL FM _ 0.01680 0.01398
ANALYTICAL DATA:

ETHOD 5 COMPONENTS gra
Acetone Probe Wash 67.18480 67.18760 0.00280
Acetone Blank Residue 64.29320 64.29320 0.00000
Applicable Acetone Blank 0.00000
Max. Allowable Blank 0.00078
Filter 0.41780 0.42210 0.00430

ETHOD 202 COMPONENT (grams) grams)

Volume of Cont.#4 410.0
Organic CPM (Uncorr.) 64.88330 64.88680 0.00350 255.0
MeCI2 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 0.00310 450.0
Inerganic CPM (Corr) 0.00620
PARTICULATE EMISSIONS:

Actual Grain Loading (gr/dsch) 0.0023 0.0022 0.0045
Corrected to 7% 02 (gr/dscf) 0.0178 0.0173 0.0351
Corrected to 12% CO2 (gr/dscf) 0.0235 0.0227 0.0462
Mass Rate (Ib/hi) | 1.91 1.85 3.76




RUN NUMBER

RTO-M5/202-R3

NET
{mD
88.0
38.0
2.0
1.0
0.0
0.0
0.0
129.0 .
1.5

28.94
27.58
27.40
1.705

904

Date 07/27/95
Start Time 14:30
End Time 15:49 METHOD 4 DATA
Stack Diam, g6 inches INIT. FINAL
Nozzle 1.D. 0.250 inches {mh {mh
Meter Box Gamma 1.0166 IMP.1 100.0 183.0
Meter Box dH@ 1.7393 IMP.2 - 100.0 138.0
Barometric 27.43 inHg IMP.3 100.0 102.0
Cp 0.84 IMP.4 0.0 1.0
Test Duration 72 minutes IMP.5
) IMP.8
IMP.7
METHOD 1-4 RESULTS TOTAL 300.0 429.0
Metered Volume 52.702 dcf S.G. 200.0 211.8
Volume @ Stid.Cond. 46.492 dscf
% Water 12.45 % METHOD 3 DATA
% Isokinetics 996 % %032 18.0 ‘Md -
Velocity 48,19 ft/sec %CO2 1.12 Ms
Actual Flow 145352 acfm %CO 0.0 Ps
Stid. Fiow 109209 scfm %N2 79.9 Fo
Dry Std. Flow 95607 dscfm 02+CO2 20.1 %EA
STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET
POINT (Degh) (in.WC) (n.WQC) (in. WC) (dcf) (Degh) (DegF)
1 184 -0.45 0.39 0.95 435,881 9% 98
2 185 -0.43 0.52 1.60 488.583 99 a3
3 185 0.55 1.69 100 Q8
4 184 0.53 1.63 101 a8
5 184 0.54 1.60 101 ag
6 183 0.54 1.66 101 o8
7 183 0.54 1.66 101 99
B 182 0.55 1.70 102 Q9
9 180 0.58 1.64 102 99
10 179 0.56 1.55 102 100
11 177 0.47 1.46 102 100
12 175 0.41 1.28 103 100
13 187 0.50 1.53 S8 as
14 189 0.56 1.71 Q9 98-
15 189 0.57 1.74 100 Q9 -
16 188 0.56 1.71 100 99
17 188 0.59 1.74 101 a9
18 187 . 0.56 1.M 101 99
19 184 0.56 1.72 101 99
20 182 0.54 1.67 101 100
21 184 0.55 1.69 102 100
.22 184 0.54 1.66 102 100
23 182 0.53 1.64 103 100
24 178 0.48 1.49 103 100
_ 488,583
AVG, 184 -0.44 0.53 1.60 52.702 100




LOUISIANA PACIFIC
RTO STACK
EPA METHOD 57202 ANALYTICAL DATA AND RESULTS

SAMPLING DATA:

Run Number: RTO-M5/202-R3 ‘ o
Corr. Sample Volume: 46.492 dscf ' :
Corr. Flowrate . 95607 dscfm

Q2 Content: _ 190 % -
CO2 Content: 11 %

SUMMARY::

‘COMPONE grams {grams):
SUSPENDED PM
Probe Wash 0.00340 0.00340
Filter 0.00520 0.00520
CONDENSIBLE PM
Organic CPM 0.00500 0.00500
Inorganic CPM 0.00280 -0.000098
TOTAL CPM 0.00780 0.00491
TOTAL PM 0.01640 0.01354

ANALYTICAL DATA:

Acetone Probe Wash 70.12320 70.12660 0.00340
Acetone Blank Residue 64.29320 6429320 0.00000
Applicable Acetone Blank 0.00000
Max. Allowable Blank 0.00078
Filter 0.41680 0.42200 0.00520

Volume of Cont.#4 420.0
Organic CPM (Uncorr.) 67.02160 §7.02660 0.00500 290.0
MeCl2 Blank 67.33300 67.33260 0.00000 275.0
Inerganic 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
PARTICULATE EMISSIONS:

Actual Grain Loading (gr/dscf)

Corrected to 7% O2 (gr/dscf) 0:0208 0.0119 . 0.0326
Corrected to 12% CO2 (gr/dscf) 0.0306 0.0174 0.0480

Mass Rate (ib/hn) 234 1.33 3.67




APPENDIX C
DATA AND RESULTS FOR BIF METHOD 0011

RTO STACK




|
i\|

NET
{mh
75.0
22.0
3.0
0.0
0.0
0.0
0.0
100.0
19.5

28.96
27.94
27.40
1.231

1375

RUN NUMBER RTO-0011-R1
Date 07/27/95
Stant Time 09:15
End Time 10:56 METHOD 4 DATA
Stack Diam. 96 inches INIT. FINAL
Nozzle I.D. 0.250 inches (mh {mh
Meter Box Gamma 0.9928 IMP.1 100.0 175.0
Meter Box dH@ 1.8475 IMP.2 100.0 122.0
Barometric 27.43 inHg IMP.3 0.0 - 3.0
Cp 0.823 IMP.4
Test Duration 72 minutes IMP.5
IMP.8
IMP.T
METHOD 1-4 RESULTS TOTAL 200.0 300.0
Metered Volume 62.154 dcf S.G. 200.0 219.5
Volume @ Std.Cond. 55,063 dsct
% Water 927 % METHOD 3 DATA
% lsokinetics 106.1 % %02 19.5 Md
Velocity 51.21 fUsec %C0O2, 1.1 Ms
Actual Flow 154433 acfm %CO 0.0 Ps
Std. Flow 117205 scfm %N2 79.4 Fo
Dry Std. Flow 106339 dscfm Q2+CO2 20.6 %EA
STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET . OUTLET
POINT (Degh) {in.WC) (in.WC) (in.WC) (dch (Degh) (Cegh)
1 1m -0.48 0.70 2.31 706.726 78 76
2 175 -0.47 0.70 2.51 768.880 B3 80
3 177 0.75 2.48 84 81
4 174 0.71 2.34 85 81
5 173 0.73 2.41 86 81
6 175 0.69 2.28 87 82
7 172 0.70 2.34 89 83
8 176 0.70 2.34 89 83
9 172 0.65 2.15 89 83
10 173 0.65 2.15 89 83
11 171 0.50 1.65 90 83
12 . 170 0.45 1.49 90 84
13 180 Q.75 2.48 86 85
14 183 0.75 - 2.48 86 84
15 180 0.68 2.24 87 " 84
16 185 0.65 2.15 88 84
17 181 0.62 2.05 89 84
18 184 0.80 2.05 89 84
19 ‘186 0.59 1.95 a0 84
20 179 0.61 2.01 90 85
21 181 0.63 2.08 80 84
22 177 0.52 1.72 20 84
23 177 0.52 1.72 90 85
24 176 0.50 1.65 a0 85
768.880
AVG. - 177 -0.48 0.84 2.13 62.154 85




RUN NUMBER RTO-0011-R2
Date 07/27/95
Start Time 12:15
End Time 13:35 METHOD 4 DATA :
Stack Diam. 96 inches INIT. FINAL  NET
Nozzle 1L.D. 0.250 inches (mD {mh {mh)
Meter Box Gamma 0.9928 IMP.1 100.0 187.0 87.0
Meter Box dH@ 1.8475 IMP.2 100.0 119.0 19.0
Barometric 27.43 in.Hg IMP.3 0.0 2.0 20
Cp 0.823 IMP.4 0.0
Test Duration 72 minutes IMP.5 0.0
IMP.6 0.0
IMP.7 0.0
METHOD 14 RESULTS TOTAL 200.0 308.0 108.0
Metered Volume 59.370 dcf S.G. 200.0 2120 120
Volume @ Std.Cond. 51.650 dscf
% Water 9.86 % METHOD 3 DATA
% Isokinetics 101.7 % %02 18.1 Md 2895
Velocity 50.86 ft/sec %C02 1.2 Ms 27.87
Actual Flow 153388 acfm %CO 0.0 Ps 2740
Std. Flow 115439 scfm %N2 79.7 Fo 1.524
Dry Std. Fiow 104057 dscfm 02+C02 20.3 %EA 894
"STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME  INLET OUTLET
POINT (DegF) (in.WC) (in.WC) {in.WcQC) {dci) {DegF) (Deghk)
1 183 -0.49 0.61 1.89 769,064 89 89
2 180 -0.45 0.68 2.1 828.434 93 91
3 183 0.656 2.05 g3 92
4 180 0.66 2.05 94 a2
5 183 0.64 1.98 g5 g2
6 183 0.67 2.08 g5 a2
7 184 0.65 2.02 95 92
8 182 0.62 1.92 a5 92
9 181 082 1.92 95 93
10 180 0.60 1.86 a5 83
11 179 ¢.50 1.55 04 92
12 "~ 180 0.51 1.58 94 a2
13 183 0.69 2.14 85 g2
14 184 0.68 2.1 96 92
15 186 0.66 2.05 98 92
16 184 0.70 217 99 93.
17 1886 0.70 217 100 93
18 183 0.62 1.92 101 94
19 184 0.63 1.95 101 85
20 182 0.59 1.83 101 85
24 184 0.60 1.86 102 96
22 182 0.60 1.86 102 98
23 181 0.52 1.61 103 96
24 180 053 1.64 104 a7
828.434
AVG. 182 -0.47 Q.62 1.93 59.370 a5

~eory

i

F




APPENDIX D

DATA AND RESULTS FOR MDI TESTING
RTO STACK




RUN NUMBER RTO-MDI-R1
Date 07/27/95
Start Time 16:5Q
End Time 18:07 METHOD 4 DATA
Stack Diam, 86 inches INIT. FINAL  NET
Nozzle I.D. 0.250 inches - {mD {mh) [(111)]
Meter Box Gamma 0.5928 IMP.1 300.0 260.0 -40.0
Meter Box dH@ 1.8475 - iMP.2 200,0 256.0 £6.0
Barometric 27.43 in.Hg IMP.3 200.0 201.0 1.0
Cp 0.823 IMP.4 0.0 4.0 4.0
Test Duration 60 minutes IMP.5 0.0
IMP.6 0.0
IMP.7 . 0.0
METHOD 14 RESULTS TOTAL 700.0 721.0 21.0
Metered Volume 45,142 dcf S.G. 400.0 467.0 67.0
Volume @ Std.Cond. 39.389 dscf :
% Water . 9.53 % METHOD 3 DATA .
% lsckinetics 8991 % %02 18.4 Md 28.91
Velocity 47.76 fi/sec %C0O2 1.1 Ms 27.87
Aclual Flow 144045 acfm %CO 0.0 Ps 2740
Std. Flow 108035 scfm %N2 B0.5 Fo 2287
Dry Std. Flow Q7743 dscfm 02+C02 19.5 %EA 648
STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET
POINT (DegF) {in.WC) Gn.WC)  (inWC) (def) (Deghk) (DegF)
1 185 -0.48 0.55 1.79 889,360 100 100
2 185 -0.47 0.50 1.63 §35.502 i1 100
3 187 0.60 1.95 102 101
4 186 0.61 1,99 103 101
5 187 0.58 1.89 104 102
6. 187 0.59 1.92 105 103
7 185 0.58 1.89 106 103
8 186 0.58 1.89 107 104
9 184 0.56 1.83 107 105
10 184 0.54 1.76 107 105
11 181 0.47 1.54 107 105
12 179 0.45 1.49 107 106
13 184 0.58 1.90 108 106
14 1886 0.51 1.66 108 106
15 186 0.60 1.95 108 107
16 188 0.60 1.95 108 - 107
17 187 0.57 1.85 108 107
18 187 0.56 1.82 108 107
19 184 0.57 1.86 109 107
20 185 0.57 1.88 107 106
21 " 184 0.55 1.80 107 106
22 181 0.51 1.67 107 106
23 183 0.48 1.57 107 106
24 179 0.42 1.38 108 106
935.502
AVG. 185 -0.48 0.55 1.79 46.142 105




NET

(mD

-78.0
76.0
11.0
1.0
0.0
0.0
0.0
10.0
76.0

28.86
28.02
27.44
0.800

2755

RUN NUMBER RTO-MDI-R2
Date 7/28/95
Start Time 11:45
End Time 13:05 METHCD 4 DATA
Stack Diam. 96 inches INIT. FINAL
Nozzle 1.D. 0.25 inches {mi} {mh
Meter Box Gamma 0.9928 IMP.1 300.0 222.0
Meter Box dH@ 1.8475 IMP.2 200.0 276.0
Barometric 27.47 in.Hg IMP.3 200.0 211.0
Cp 0.823 IMP.4 0.0 1.0
Test Duration 60 minutes IMP.5
IMP.6
IMP.7
METHOD 1-4 RESULTS TOTAL 700.0 710.0
Metered Volume 48.813 dcf 8.G. 400.0 476.0
Volume @ Std.Cond. 43,043 dsct
% Water 881 % METHOD 3 DATA
% |sokinetics 103.6 % %02 20.1 Md
Velocity 49.07 fi/sec %C02 1.0 Ms
Actual Flow 147978 acfm %CO 0.0 Ps
Std. Flow 111776 scfm %N2 78.9 Fo
Dry Std. Flow 102154 dscfm Q2+C02 21.1 %EA
STACK METER METER TEMPERATURE
TEMP STATIC DP OH VOLUME INLET  OUTLET
POINT (DegF) (in.WC) (in.WC) (in.WC) (dcf) {DegF) {DegF)
1 177 -0.40 0.62 1.86 937.007 91 87
2 180 -0.40 0.63 1.99 985.920 g2 91
3 176 0.65 2.05 91 87
4 178 0.62 1.96 Q0 87
5 177 0.66 2.09 91 87
6 179 0.62 1.96 90 87
7 178 0.62 1.96 90 86
8 180 0.63 1.99 90 86
9 177 0.58 1.83 91 87
10 181 0.58 1.83 92 87
11 179 0.49 1.55 92 87
12 177 0.49 1.55 93 87
13 186 0.63 1.99 92 87
14 185 0.63 . 1.99 83 87
15 190 0.61 1.93 92 87 -
16 188 0.65 2.05 92 88
17 189 0.61 1.93 a3 87
18 185 0.58 1.83 93 87
19 181 0.55 1.74 93° 87
20 180 0.60 1.98 92 87
21 183 0.57 1.88 92 87
22 180 0.52 1.72 92 87
23 180 0.48 1.58 92 87
24 180 0.42 1.39 92 87
985.920
AVG, 181 0.59 1.86 48.913 89

-0.40




.NET

(mh
-71.0
105.0
-13.0

1.0
0.0
0.0
0.0
22.0
71.0

28,97
27.85
27.44
0.909

2082

RUN NUMBER RTO-MDI-R3
Date 7/28/95
Start Time 12:30
End Time 13:33 METHOD 4 DATA
Stack Diam. 96 inches INIT. FINAL
Nozzle |.D, 0.25 inches {ml} {mh
Meter Box Gamma 0.9928 IMP.1 300.0 229.0
Meter Box dH@ 1.8475 IMP.2 200.0 305.0
Barometric 27.47 in.Hg IMP.3 200.0 187.0
Cp 0.823 IMP.4 0.0 1.0
Test Duration 60 minutes IMP.5
IMP.&
IMP.7
METHOD 1-4 RESULTS TOTAL 700.0 722.0
Metered Volume 48,532 dcf S.G. 400.0 471.0
Volume @ Std.Cond. 42.761 dscf
% Water 830 % METHCD 3 DATA
% Isokinetics 103.6 % %02 19.9 Md
Velocity 49,14 fi/sec %C0O2 1.1 Ms
Actual Flow 148190 acfm %CO 0.0 Ps
Std. Flow 111914 scfm %N2 79.0 Fo
Dry Std. Flow 101509 dscfm 02+C02 21.0 %EA
STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET CQUTLET
POINT (DegF) (in.WC) {in.WC) (in.WC) {dcf) {Degh) {Deghk)
1 180 -0.40 0,66 211 088.476 89 87
2 181 -0.40 0.63 2.02 1037.008 89 87
3 181 0.64 2.05 89 87
4 183 0.61 1.95 89 87
5 183 0.61 1.95 90 87
6 184 0.52 1.98 91 87
7 181 0.82 1.98 91 88
8 181 0.59 1.89 91 87
9 180 0.60 1.92 91 87
10 181 0.55 1.76 91 87
11 180 0.47 1.50 Q0 87
12 181 0.46 1.47 Q0 87
13 180 0.82 1.98 90 87
14 180 0.65 2.08 a0 87
18 180 0.63 2.02 S0 87
16 182 0.61 1.95 90 87
17 181 0.61 1.95 90 87
18 184 0.59 1.89 90 87
19 180 0.80 1.92 90 87
20 182 0.60 1.82 91 87
21 180 0.57 1.82 a1 87
22 183 0.57 1.82 92 87
23 180 0.48 1.54 93 87
24 181 0.45 1.44 93 87
1037.008
AVG. 181 -0.40 0.59 1.87 48,532 89




APPENDIX E

DATA AND RESULTS FOR EPA METHODS 33,

RTO STACK

6C, 7E,

10, AND 25A TESTING




Wheelabrator/LP/Dungannon
Reference Method Data
RTC Stack Outlet
RTOSO-M3A,6C,7E,10,25A-R1

Starting
07-27-95
o2 Cco2 Co 502 NOx vocC

% dv % dv ppmdv ppmdv ppndv ppowv

Time
09:16 19.45 1.218 31.29 2.02 13.230 4.90
09:17 1%.39 1.271 26.74 1.93 14.200 4.48
02:18 19.32 1.282 35.54 1.85 12.660 4.27
09:19 19.43 1.090 36.40 2.21 9.690 4.29
09:20 19.64 1.173 30.00 2.07 13.350 4.30
09:21 19.48 1.187 26.51 1.29 13.810 4.07
09:22 19.46 1.268 31.45 1.79 13.720 3.87
09:23 19.32 1.224 30.14 1.96 12.810 3.85
09:24 19.49 1.100 29.22 1.85 9.750 3.69
09:25 19.57 1.219 37.28 1.71 13.210 3.54
09:26 19.41 1.205 33.66 2.10 13.510 3.62
09:27 19.40 1.230 25.31 2.21 14.750 3.52
09:28 19.36 1.197 24 .80 2.02 13.180 3.45
09:29 19.49% 1.051 33.71 1.79 9.730 3.23
09:30 19.58 1.191 35.89 1.74 12.840 3.55
09:31 19.42 1.168 25.46 1.79 14.140 3.50
09:32 1%.40 1.279 28.13 1.85 13.920 3.26
09:33 19.30 1.233 37.33 1.79 12.570 3.25
09:34 19.50 1.032 32.47 1.93 10.250 3.47
09:35 12.67 1.153 27.65 2.35 13.540 5.27
09:36 19.48 1.184 32.49 1.48 13.320 4.62
09:37 19.44 1.239 34.69 1.74 13.970 3.99
05:38 15.35 1.161 27.80 1.0% 13.760 4.04
09:39 19.55 g.997 27.93 1.32 10.950 3.a83
09:40 19.67 1.141 i5.16 1.60 13.710 3.82
05:41 19.43 1.166 32.67 1.01 13.620 3.88
09:42 19.42 1.220 25.88 1.54 14.700 3.80
09:43 19.35 1.189 29.16 1.71 13.550 3.72
09:44 19.47 0.990 33.52 1.65 10.900 3.57
09:45 19.69 l1.088 27.69 1.15 14.620 3.71
09:456 19.56 1.100 22.15 1.51 15.020 3.55
09:47 16.51 1.165 27.68 1.43 15.220 3.28
09:48 19.34 1.145 29.94 1.57 13.780 3.48
09:49 19.50 1.021 25.13 1.37 10.880 3.46
09:50 19.70 1.107 25.47 1.90 14.160 3.21
09:51 19.44 1.151 28.456 1.71 13.830 3.11
09:52 19.42 1.182 25.25 1.15 14.720 3.17
09:53 19.40 1.124 18.61 1.51 14.430 3.19
09:54 19.56 0.989 25.35 2.05 11.560 2.85
09:55 15.69 1.104 27.1S 1.54 14.880 2.83
09:56 19.52 1.139 19.49 1.76 15.740 2.89




Wheelabrator/LP/Dungannon
Reference Method Data
RTO Stack Outlet -
RTOSO-M3A,6C,7E,10,25A~R1

Starting
07~27-95
o2 co2 CO 802 NOx vocC
% dv % dv ppmdv ppmdv ppmdv ppmwv

Time
09:57 19.45 1.221 17.77 2.10 16.160 2.76
09:58 19.39 1.154 24.24 2.49 14.850 2.73
09:59 19.54 1.018 26.28 2.41 11.330 2.82
10:00 19.65 1.134 19.02 2.07 15.420 3.05
10:01 19.50 1.152 18.75 1.31 15.610 2.83
10:02 15.41 1.265 25.73 1.43 15.360 2.76
10:03 19.32 1.214 25.00 1.34 14.700 3.04
10:04 19.48 1.060 19.88 1.62 12.280 3.03
10:05 19.55 1.210 25.71 1.34 15.110 2.81
10:06 19.42 1.248 29.07 1.51 14.510 2.84
10:07 19.33 1.375 24.74 1.34 15.310 3.04
10:08 19.26 1.282 24 .37 1.82 14.340 3.03
10:09 19.42 1.107 34.94 1.68 10.690 2.85
10:10 19.61 1.198 32.41 2.18 14.410 3.10
10:11 19.41 1.204 20.086 l.62 15.110C 3.21
10:12 19.41 1.273 23.30 1.65 15.710 2.80
106:13 19.33 1.194 28.72 1.57 14.200 2.84
10:14 19.51 1.052 24.56 2.27 11,980 3.02
10:15 19.59 1.210 20.14 1.74 15.160 2.94

60 MinAvg 19.47 1l.l66 27.76 1.73 13.574 3.45

Data Corrected for cCalibrations

60 MinAvg 16.53 1.113 28.19 1.74 13.648 3.41




Wheelabrator/LP/Dungannon
Reference Method Data
RTC stack Outlet -
RTOSO-M3A,6C,7E,10,25A-R2

Starting
07-27~95
02 coz2 co s02 NOx \'[e]e

% dv % dv ppndv ppodv ppmdv pPpowv

Time
12:16 15.02 1.380 42.16 1.15 16.400 1.07
12:17 18.90 1.299 50.35 1.17 14.390 1.42
12:18 15.13 1.091 43.00 1.09 12.060 1.57
12:19 19.23 1.211 43.71 1.20 16,000 1.92
12:20 19.08 i.202 39.26 1.25 15.760 1.41
12:21 19.05 1.245 35.24 1.29 16.910 1.37
12:22 19.08 1.128 30.12 1.28 16.270 1.46
112:23 19.25 1.002 35.71 1.13 13.230 1.22
12:24 19.33 1.137 36.57 1.22 16.610 1.34
12:25 19.17 1.178 33.33 1.21 15.790 1.47
12:26 19.05 1.289 '40.44 0.97 16.340 1.48
12:27 18.99 1.241 50.92 0.89 14.840 1.64
12:28 18.15 1.097 54.55 1.24 11.870 1.91
12:29 19.21 1.217 49.13 1.17 15.740 2.09
12:30 19.04 1.209 48.00 1.28 15.510 1.86
12:31 19.08 i.268 48.60 1.40 16.020 1.92
12:32 19.01 1.182 46.26 1.20 15.540 2.11
12:33 19.18 1.046 41.46 - 1.06 13.400 2.09
12:34 19.22 1.188 45.34 1.24 16.480 1.87
12:35 19.10 1.176 48.51 1.46 15.930 1.95
12:36 19.05 1.247 41.25 1.38 17.430 2.15
12:37 19.04 1.167 45.74 1.42 15.330 2.20
12:38 19.21 1.080 55.81 1.26 13.240 2.03
12:39 19.20 1.206 50.67 1.58 16.410 2.33
12:40 19.06 1.224 48.01 1.67 16.300 2.35
12:41 18.99 1.285 48.90 1.43 16.350 2.25
12:42 18.99 1.231 58.56 1.38 15.200 2.29
12:43 19.16 1.112 56.98 l1.61 13.410 2.62
12:44 19.14 1.197 49.16 1.51 16.750 2.53
12:45 19.03 1.196 43.61 1.11 16.020 2.22
12:46 19.02 1.239 41,97 1.15 17.290 2.16
12:47 18.00 1.172 41.60 1.24 16.220 2.18
12:48 19.19 1.042 43.45 1.82 14.550 2.09
12:49 159.20 1.149 38.03 1.44 17.630 2.20
12:50 19.08 1.202 38.74 1.18 16.28¢ i.99
12:51 18.97 1.2586 38.86 1.21 17.630 1.99
12:52 19.00 1.149 38.48 1.25 15.5810 2.11
12:53 19.20 1.125 41.90 1.38 14.930 1.97
12:54 19.07 1.248 39.67 1.18 17.340 1.95
12:55 18.99 1.290 44.99 1.35 16.210 1.73
12:56 18.88 1.360 45.77 0.80 16.830 1.80




Wheelabrator/LP/Dungannon
Reference Method Data
RTO Stack Outlet
RTQSQO-M3A,6C,7E,10,25A~-R2

Starting
07-27-=95
02 co2 CO S02 NOx vocC

% dv % dv ppmdv ppmndv pprdv Ppowv

Time
12:57 18.93 1.210 48.53 1.35 15.250 1.79
12:58 l19.24 1.140 47 .68 1.09 14.840 1.93
12:59 19.08 1.206 40.89 1.54 17.910 1.87
13:00 19.02 1.157 33.06 1.22 17.770 1.73
13:01 19.05 1.184 28.24 1.06 18.310 1.60
13:02 19.03 1.107 29.34 1.15 17.280 1.38
13:03 19.24 1.079 27.40 1.15 17.090 1.47
13:04 19.13 1.179 29.12 1.21 18.600 1.25
13:05 19.07 1.221 30.63 1.42 18.490 1.19
13:06 18.91 1.265 35.90 1.60 17.680 1.39
13:07 18.96 1.178 46.75 1.09 14.940 1.48
13:08 19.17 1.250 61.08 1.42 15.250 1.73
13:09 18.93 1.348 59.07 1l.22 17.100 2.03
13:10 18.86 1.427 61.74 0.97 16.890 2.02
13:11 18.74 1.433 62.67 1.02 16.510 2.03
13:12 18.86 1.210 69.09 1.06 12.960 1.99
13:13 19.10 1.326 75.20 0.92 16.190 2.25
13:14 18.87 1.360 74.40 0.77 16.440 2.25
13:15 18.86 1.343 62.51 1.10 17.620 2.33
60 MinAvg 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

ey

S

N

U

PR




Wheelabrator/LP/Dungannon
Reference Method Data
RTQ Stack Outlet -
RTOSQO-M3A,6C,7E,10,25A-R3

Starting
07-27-95
02 coz co 502 NOx voC
% dv % dv ppndv ppudv ppndv ppnwv

Time

14:31 1g.84 1.041 98.40 0.58 12.020 3.13
14:32 19.13 1.103 100.40 0.67 13.680 3.59
14:33 18.91 1.144 89.20 0.68 14.770 3.46
14:34 18.88 1.150 90.00 0.59 14.490 3.33
14:35 18.82 1.160 93.80 0.64 14.190 3.33
14:36 18.86 1.022 82.40 0.66 12.220 3.29
14:37 19.12 1.106 85.20 0.53 14.360 3.28
14:38 18.90 1.142 83.70 0.77 14.800 2.96
14:39 18.91 1.106 76.90 0.21 14.330 3.00
14:40 18.90 1.105 63.67 0.30 14.880 3.12
14:41 1g8.91 1.013 67.93 -0.08 13.320 2.60
14:42 15.10 1.058 76.30 0.25 14.760 2.64
14:43 18.94 1.082 58.96 0.17 15.250 2.72
14:44 18.94 1.165 54.40 ~-0.04 15.770 2.53
14:45 18.69 1.281 67.20 -0.12 17.470 2.32
14:46 18.71 1.094 68.04 -0.48 14.310 2.33
14:47 18.96 1.068 56.59 -0.05 15.450 2.55
14:48 19.00 1.055 55.41 -0.31 14.760 2.30
14:49 19.01 1.117 68.42 0.08 15.260 2.14
14:50 18.81 1.206 66.81 0.06 16.220 2.43
i4:51 18.80 1.039 58.28 0.53 13.379 2.45
14:52 19.09 1.027 58.66 0.50 14.080 2.32
14:53 19.04 1.046 70.20 0.34 14.590 2.14
14:54 18.93 1.195 68.12 -0.31 16.820 2.43
14:55 18.69 1.218 62.08 -0.06 16.160 2.61
14:56 18.82 1.041 75.60 -0.20 13.19%0 2.37
14:57 19.00 1.053. 75.70 -0.34 14.270 2.48
14:58 18.97 1.096 71.30 0.20 14.010 2.63
14:59 18.89 1.293 70.70 0.64 16.490 2.75
15:00 18.57 1.304 90.70 0.64 16.190 2.68
15:01 18.75 1.122 97.50 0.63 12.910 2.76
15:02 18.88 1.135 90.80 0.57 14.140 3.01.
15:03 18.89 l.121 89.20 0.48 14.320 2.83
15:04 18.83 1.297 91.30 0.45 16.580 2.82
15:05 18.59 1.230 86.10 0.32 - 15.300 3.08
15:06 18.85 1.068 78.60 0.31 13.600 2.95
15:07 18.94 1.093 84.00 0.05 15.150 2.78
15:08 18.92 1.120 85.40 0.14 14.520 2.66
15:09 18.78 1.333 79.90 0.46 16.900 3.08
15:10 18.59 1.205 82.50 0.42 15.480 3.02
15:11 18.89 1.081 100.40 -0.17 12.940

2.89




Wheelabrator/LP/Dungannen
Reference Method Data
RTO Stack Outlet
RTOSO-M3A, 6C,7E, 10, 25A-R3

Starting
07-27-95
02 Cc02 co sS02 NOx voc
% dv % dv ppmdv ppmdv ppmdv ppowy
Time
15:12 18.91 1.114 99,20 -0.37 13.900 3.04
15:13 18.81 1.128 94.30 -0.34 13.630 2.98
15:14 i18.78 1.333 98.40 ~0.13 16.690 3.06
15:15 18.55 1.241 99,40 -0.12 16.460 3.02
15:16 18.73 1.128 78.80 -0.24 15.210 3.35
15:17 18.78 1.116 59.25 -0.49 17.220 3.82
15:18 18.78 1.220 56.11 -0.19 18.700 2.39
15:19 18.58 1.289 56.44 -0.20 18.460 2.35
15:20 18.63 1.099 53.05 -0.26 14.570 2.50
15:21 18.96 1.048 62.08 -0.44 12.930 2,30
15:22 18.94 1.094 75.00 -0.09 14.260 2.14
15:23 18.87 1.155 78.90 =0.26 14.830 2.25
15:24 18.66 1.285 57.61 -0.59 17.710 2.51
15:25 . "18.62 1.180 56.43 -0.20 17.690 2.18
15:26 18.85 1.021 57.10 -0.32 15.500 2.01
15:27 18.98 1.009 41.12 -0.34 16.800 2.14
15:28 19.00 1.102 36.04 -0.13 16.540 1.78
15:29 18.74 1.245 50.30 -0,32 18.480 1.59
15:30 18.73 1.064 49.82 -0.19 14.860 1.71
60 MinAvg 18.85 1.137 73.84 0.09 15.131 2.68
Data Corrected for Calibrations
60 MinAvg 18.99 1.120 75.02 0.10 15.336 2.81




Wheelabrator/LP/Dungannon

Reference Methed Data
RTO Stack Outlet
RTOSO-M3A,6C,7E,10~-R4

Starting
07~-27~95
02 coz2 CoO 802 NOx
% dv % dv ppmdy ppndv ppmav

Time
16:51 18.64 1.010 32.17 -0,21 18.170
16:52 18.46 1.194 36.59 -~0.23 19.740
16:53 18.24 1.122 48.62 -0.08 16.330
16:54 18.48 1.013 48.18 -0.02 14.600
16:55 18.57 1.004 35.97 -0.34 16.920
16:56 18.57 1.041 39.10 -0.21 17.390
16:57 18.43 1.184 43.19 -0.09 19.140
16:58 18.26 1.109 35.17 ~-0.24 17.800
16:59 18.47 0.973 36.77 -0.14 15.000
17:00 18.59 0.986 42.00 -0.20 16.630
17:01 18.54 1.043 42.24 -3.28 16.220
17:02 18.37 1.219 35.77 -0.16 18.690
17:03 18.18 1.154 40.41 -0.28 16.620
17:04 18.40 1.046 48.60 -0.20 14.800
17:05 18.45 1.045 37.37 -0.08 16.780
17:06 18.42 1.096 31.03 -0.08 16.810
17:07 18.23 1.235 37.14 -0.01 18.920
17:08 ‘18.13 1.073 37.44 -0.12 16.060
17:09 18.44 0.989 30.68 -0.14 16.450
17:10 18.42 1.037 28.93 -0.17 17.360
17:11 18.34 1.123 37.26 -0.20 17.090
17:12 18.12 1.223 33.12 -0.04 18.950
17:13 18.07 1.121 29.15 -0.30 15.830
17:14 18.30 1.087 40.19 -0.12 15.160
17:15 18.29 1.100 41.18 -0.,20 15.110
17:16 18.24 1.150 38.08 -~0.24 15.590
17:17 18.06 1.269 31.58 -0.31 18.380
17:18 18.02 1.073 39.37 0.10 14.900
17:19 18.31 1.026 36.32 ~-0.20 16.150
17:20 18.3¢0 0.994 24.42 -0.14 17.780
17:21 15.35 1.024 23.38 -0.01 19,510
17:22 18.14 1.103 27.84 ~0.16 19.720
17:23 18.14 0.968 25.29 ~-0.04 15.060
17:24 18.34 1.011 24.40 0.10 16.200
17:25 18.27 1.084 33.78 -0.10 15.790
17:26 18.15 1.272 40.57 -0.32 16,250
17:27 17.80 1.358 41.93 -0.20 17.320
17:28 17.85 1.152 44.67 -0.23 14.320
17:29 18.08 1.114 50.12 -0.09 15.160
17:30 18.08 1.079 38.98 -0.32 15.390
17:31 18.0% 1.155 27.41 -0.26 18.270




Wheelabrator/LP/Dungannon
Reference Method Data
RTO Stack Qutlet X
RTOSO-M3A,6C,7E,10-R4

Starting
07-27-95
02 co2 Co 502 NOx
% dv % dv ppmdv ppmdv ppndv

Time ~

17:32 17.86 1.157 24.57 -0.27 .18.750

17:33 18.01 0.958 22.55 0.08 15.520

17:34 18.20 0.977 21.18 -0.20 17.070

17:35 18.15 1.007 21.65 =0.30 16.710

17:36 18.04 1.213 24.09 -0.27 18.390

17:37 17.75 1.210 32.67 ~3.20 16.110

17:38 17.91 1.108 41.36 -0.19 13.140

17:39 17.93 1.190 48.66 -0.32 14.170

17:40 17.84 1.217 51.35 -0.16 13.880

17:41 17.72 1.409 49.36 -0.16 16.550

17:42 17.57 1.202 41.54 0.01 15.590

17:43 17.90 0.990 29.89 =0.27 13.770

17: 44 18.04 0.965 23.18 0.06 16.140 -

17:45 18.07 0.960 20.57 -0.21 17.150 i
55 MinAvg 18.19 1.102 35.44 -0.16 16.576

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

n
v
5
M
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APPENDIX F

EQUATIONS AND CALCULATIONS




10.

" EPA_METHODS 2-4 CALCULATIONS

Metered Gas Sample Volume at Standard Conditions

AH
528 Pa* 1375 }

29.92

Vm(,m = VXY X

T, + 460

Gas Volume of Water Vapor Collected in Impinger Liquid

Gas Volume of Water Vapor Collected in Silica Gel

szg(std) - (Wf - w_i) X0.04715

Moisture Volume Fraction in Flue Gas

B - Vwcfsccn + szg(scd)

ws
Vwc{std) + szg(scdj + Vm(std)

Moisture Volume Percentage in Flue Gas
$H,0 = B, x100

Absolute Pressure of Flue Gas
P

scatic

13.6

P

g = Pg +
Nitrogen Content of Flue Gas
BN, = 100 - ($C0, + 30, + %CO)

Dry Molecular Weight of Flue Gas
My = 0.44x%C0O, + 0.32x%0, + 0.28x (3N, + $CO)

Wet Molecular Weight of Flue Gas
M, - My;x(1 - B,,} + 18xB,,

Fuel Factor Based on Flue Gas Composition

20.9 ~ %0,

Fo = —=¢g;

P i,




EPA METHODS 2-4 CALCULATIONS =~ copti nued

11. Excess Air of Flue Gas

YA 5 264N, - (35,-0.5%C0)

x100

12. Averai;e Gas Velocity, ft/sec

(T,+460)1/2
(PyxM,) /2

V,~85.49xC x (APY2)

13. Area of Round Duct or Stack

_ _mxD?
s 4x144

(round ducts)
14. Area of Rectangqular Duct

. L xW
o 144

(rectangular ducts)

15. Actual Volumetric Flow Rate of Flue Gas
0, = VgxAg x60

16. Flow Rate of Flue Gas at Standard Temperature and Pressure

P,x528

Qs = LaX|1F7260) x29.92

17. Dry Flow Rate of Flue Gas at Std. Temperature and Pressure
Q:q = Q% (1 - B,,)
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NOMENCIATURE FOR EPA METHODS 2-4

Stack area, ft?

Moisture volume fraction

Pitot tube coefficient (=0.84)

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, 1lb/lb-mole

Wet molecular weight, 1lb/lb-mole
Barometric pressure, in.Hg

Absolute stack pressure, in.Hg

Average static pressure, in.W.cC.

Actual gas flow rate, acfm

Standard gas flow rate, scfm

Dry standard gas flow rate, dscfm

Average meter temperature, °F

Average stack temperature, °F

Final impinger volume, ml

Initial impinger volume, ml

Uncorrected metered gas volume, dcf
Corrected gas volume, dscf

Average gas velocity, ft/sec

Gas volume of water caught in impingers, scf
Gas volume of water caught in silica gel, scf
Width of rectangular stack or duct, inches
Final silica gel mass, granms

Initial silica gel mass, grams

Dry volumetric concentration of 0,, 3dv
Dry volumetric concentration of CO,, %dv
Dry volumetric concentration of CO, %dv
Dry volumetric concentration of N,, %dv
Percent excess air




EPA_METHOD 5 GRAVIMETRIC CALCULATIONS

1. PM Collected in Probe Wash - Mp‘.I

w T (pr) final ~ (pr) ca;el )

2. Applicable Acetone Blank Correction - Bypu- f

. v,
Bapw = [(Wab)ﬁml - (Wab) ca.re] x";.L

ab

3. Maximum Allowable Acetone Blank - B,rax :
' Bamax = 0.7845 x 0.00001 x v, '
4. Actual Probe Wash Blank Correction - BpH
B,, = MINIMUM [B,,,, Bana,l
5. PM Collected on Filter - M, ?
My = (W) gina1 = (We) rare
—

6. Total PM Collected for Method 5 Calculations - M5

NOMENCLATURE

amax

[

T T R | It

M - Mpw + My - Bpw

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

Ligquid 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 L
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

o




METHOD 202 GRAVIMETRIC CALCULATIONS

Organic CPM - M,

M = (W) (W)

rinal - o' tare

Organic Blank Correction - B,

Bo = [( Wob) final - (wob) ta:e] X
ob

Inorganic CPM (Uncorrected for NH4 and Cl ions)

v4
Miu = [(wi)f:'nal - (Wi) L'a:e] x v -V
4 a

Inorganic Blank Correction - B;

V.

— - 1
B; = [(Wib) finaz ~(Fpp) :a:e] Sl
ib

Inorganic Correction for Ammonia addition - m,
0.020502 x Cy, x v,

4
m =
a

108

Inorganic Correction for NH,C1l in Sample - m;
1.509 x C_, x 100
10€

mcl =

Inorganic CPM (Corrected for NH4 and Cl ions) - M

Mic : Miu - ma - mcl
Total CPM -~ M-y

Mg =M, + M, -B, - B




METHOD 202 GRAVIMETRIC NOMENCLATURE

B, = Inorganic blank correction, grams ' o
B, = Organic blank correction, grans '
Cey = Concentration of chlorlde in reconstituted inorganic
fraction, mg/liter -
Csoq = Concentration of sulfate in inorganic fraction, mg/liter
m, = Inorganic correction for ammonia addition step, grams
My = Inorganic correction for ammonium chloride in
reconstituted sample grams
Mcom = Total Mass of CPM in sample, grams
M. = Inorganic CPM corrected for NH4 and Cl 1ons, grams
M. = Inorganic CPM uncorrected for NH4 and Cl ions, grams
M, = Mass of organic CPM in sample, granms
Vi = Liquid volume of container 4 (Impingers + water rlnses),
ml -
v, = Volume of aliquot used for IC analysis of sulfates, ml
vy = Liquid volume of water used in sample collection and
rinses, ml
Vi = Liquid volume of water used in blank, ml
Vo = Liquid volume of Methylene Chloride used in sample
recovery and extractions, ml
Vb = Liquid volume of Methylene Chloride used in blank, ml
(Wis) rinal = Final weight of beaker containing H20 blank re51due,
grams
(Wip) taze = Tare weight of beaker containing H20 blank residue, grams -
(W) rina = Final weight of beaker containing 1norgan1c sample o
residue, grams b
(W) tare = Tare weight of beaker containing inorganic sample
’ residue, grams
(Wob) £inal = Final weight of beaker containing MeCl2 blank residue,
grams
(Wob) tare = Tare weight of beaker containing MeCl2 blank residue,
grams
{Wo) £ina = Final weight of beaker containing organic sample residue, -
grams
{W.) cace = Tare weight of beaker containing organic sample residue,

grams




PARTICULATE EMISSIONS CALCULATIONS

1. Particulate Concentration - C_ h
D(M;)
c,y - (M} __7000
Votscay  453.593
2. Particulate Concentration Corrected to 7% 0, ~ C,_,@7%0,
20.9 - 7.0
Cﬂd.?‘ - Csdx 20‘9 - %oz
3. Particulate Concentration Corrected to 12% CO, - C_,@12%CO,
12 '
Csgerzr = Csdx%—co;
4. Particulate Concentration Corrected to 50% Excess Air -
CsdQSO%EA
100 + $EA
Csdesovma = Csa — 150
5. Particulate Mass Rate - M,
X (M,
- 2 o w80
Vaised 453.593
6. Isokinetic Variation - %ISO
$Iso - 0.09450x% (T, + 460) xV_ .0
P_xv xA xtimex (1 - B,)
NOMENCT.ATURE
A, = Nozzle area, ft?
C.q = Particulate concentration, grains/dsct
" = Nozzle diameter, inches
M = Summation of PM collected in sample train, grams
M, = Mass rate of particulate emissions, lb/hr
P, = Absolute stack pressure, in.Hg
Q4 = Dry standard gas flow rate, dscfm
t1ime = Net sampling time, minutes
T, = Average stack temperature, °F
Vocstd) = Corrected gas volume, dscf
v, = Average gas velocity, ft/sec
30, = Dry volumetric concentration of O,, %dv
$co, = Dry volumetric concentration of CO,, %dv
$EA = Percent excess air
$Iso = Percent isckinetics




ORGANIC POLLUTANT EMISSIONS CALCULATIONS

1. Concentration

m, . 0.84948

Ca =
14 MW, "
m.nd 1
2. Mass Emissions Rate
oo M Q%60 .'

! Vm(std] 106 x 453,593

NOMENCIATURE
C; = concentration of analyte i, ppmdv
m; = mass of analyte i collected, ug
M, = mass emissions rate of analyte i, 1b/hr
MW, = molecular weight of analyte i, g/g-mole
Q.4 = dry standard gas flow rate, dscfm . "
Vatstd) = corrected gas volume, dscf
453.593 = grams per pound
0.84948 = std. cubic feet per gram mole of ideal gas
10° = micrograms per dgram
60 = minutes per hour
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GASEQUS EMISSIONS MONITORING CALCULATIONS
1. HOURLY EMISSIONS RATE - M,

C.xQ_ _x60xMW
M.= 1 sd i
% 10%x0.84948x453.593

NOMENCLATURE
i = NO,, S0O,, €O, or total hydrocarbons (as propane)
M, = Mass emissions rate of i, lb/hr
C, = Concentration of i in stack gas, ppmndv
MW; = Molecular weight of i
= 46.01 for NO,
= 28.01 for CO
= 64.06 for 80,
= 44.10 for propane
Q.a = Average flue gas flow rate, dscfn
0.84948 = Molar volume of ideal gas, ft’/mole
453.593 = grams per pound
10° = parts per million
60 = minutes per hour




NS ANALYZER c ONS

Analyzer Calibration Error is determined by:

A._
E-—f‘—,&xloo

<
a8

System Bias is determined by:

C,-A
B, = ’V £ x 100

-4

Calibration Drift is determined by:
F_-I
D, -~ x 100

s

The Adjusted Data Value is determined by:

— G
qﬂ?-(CFCQ) X C?fz

m Q

D

.




omenclature:

A

c

BS

c

=]

b

*

Laa}

<

3

[l

1l

|

i

il

fl

the analyzer response for calibration gas standard
Sampling system bias, % analyzer span

the average gas concentration of the analyte
indicated by the gas analy:zer

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 systenm
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




METHOD 25A EMISSIONS CALCULATIONS

1. Dry VOC Concentration

¢~ {1 - B)

2. Hourly emissions rate

2]

5

) X

&P

60
0.84948
453.593
10

nw 1l

/I | O

C X0 gx6 0 XMW,
106x0.84948x453.593

EPA METHOD 25A EMISSTONS NOMENCLATURE

Wet concentration of total gaseous VOC's in stack
gas, ppmwv

stack gas moisture fraction

Emissions rate of VOC's, lb/hr

Dry concentration of total gaseous VOC's in stack
gas, ppmdv

Total gas flow rate, dsctm

Molecular weight of reporting standard for VOC's,
grams /mole

44.097 for propane

12.011 for carbon

Minutes per hour

Molar volume of ideal gas, ft3/mole

grams per pound

parts per million

[‘1

P~

-
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APPENDIX G
RAW FIELD DATA FOR EPA METHOD 5/202

RTO STACK
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INTEGRATED BAG ANALYSIS FOR %02 AND %CO2

INSTRUMENT ANALYZER METHOD

02/CO2 CALIBRATION

DAIE. 7/25/95

02 SPAN =25% CO2 SPAN =20%

TIME: 2% /[5:50

02 MONITORID: _ 4

CO2 MONITQRD: ¢

CALIBRATION GAS VALUES CALIBRATION GAS ID

ZERO -

MD= ___ 92C 1009

HIGH = ZZ-1 y1s2y

ANALYZER RESPONSE ANALYZER CALIBRATION ERROR
. IZERO o )

MID = 1 OO .04

HIGH = 22 \1.25

: LA PA-Cu‘-i(.'

SOURCE: DATE OF TEST: 7/Z2= /45

LOCATION: TO  sTACK RUN ID: RTO-M3/3A-RZ

%032 zo.| %C02 [-O

%032 20.0 %CO2 O

%02 _ >0 %CO2 /-

AVERAGE Zo-¢ 1 AVERAGE 7O

Fo FACTOR:

LOCATION: R Shaerk

RUNID: E€TO-m3/34-R3

Fo = (20.9 - %02)/%C02

COMMON Fo FACTORS:

Gas, Natural (1.600-1.836)
Gas, Propane (1.434-1.586)
Wood (1.000-1.120)

%02 19-9 %CO2 ).}
%02 199 %C0O2 1.2
%02 19.9 %C0O2 1.
AVERAGE 195 AVERAGE /.|
Fo FACTOR:
LOCATION: RUN ID:
%02 %CO2
%02 %CO2
%02 %CO2
VERAGE AVERAGE
Fo FACTOR:

Coal, Bituminous (1.083-1.230)
Coal, Anthracite (1.016-1.130)
Oil, Distillate (1.260-1.413)
Qil, Residual (1.210-1.370)

.
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APPENDIX J

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

RTO STACK




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

Starting
07-27-95
02 co2 Co s502 NOx
% dav % av ppmdv ppndv ppudv

Time
07:10 0.02C 0.033C ~-0.01C 1.20C -0.115C
07:11 0.05 2.116 0.02 2.21 -0.054
07:12 15.88 17.510 ~0.04 0.98 -0.146
07:13 22,08 17.290 0.03 1.57 -0.160
07:14 22.09C 17.270C 0.03 1.57 -0.180
07:15 22.00 14.250 0.01 1.40 ~0.208
07:16 12.70 10.040 -0.14 1.57 -0.242
07:17 10.02C 10.030C -0.01 1.17 -0.273
07:18 8.81 1.553 223.30 1.20 -0.289
07:19 0.72 0.074 882.00 1.54 -0.321
07:20 0.07 0.063 887.00 1.62 -0.339
07:21 0.04 0.061 898.00 1.79 -0.351
07:22 0.03 0.053 895.00C 1.51 -0.386
07:23 0.16 0.065 789.00 2.02 ~0.386
07:24 0.07 0.060 578.20 1.03 -0.417
07:25 0.03 0.065 577.10 2.05 -0.429
07:26 0.03 0.063 584.50C 1.65 -0.445
07:27 .11 0.06%9 491.80 1.71 -0.414
07:28 0.05 0.064 294.80 2.07 ~-0.425
07:29 Q.07 0.060 292.30C 1.37 ~0.457
07:30 0.01 0.051 292.10 2.13 ~0.456
07:31 0.04 0.042 152.00 206,20 -0.481
07:32 0.01 0.033 0.64 224.00C ~-0.497
07:33 0.04 0.034 0.03 148.50 ~0.247
07:34 0.09 0.035 0.04 ©1.00 -0.383
07:35 0.00 0.036 0.05 82.80C ~0.419
07:36 0.01 0.044 0.64 52.12 45.920
07:37 Q.07 0.035 0.97 3.98 173.600
07:38 0.01 0,035 0.03 2.78 227.700C
07:39 0.01 0.032 0.08 1.40 142.500
07:40 ‘0,06 0.036 0.38 1.60 . 141.100
07:41 -0.03 0.035 ~0.03 1.03 149.600C




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

Starting
07-27-95
voC
ppmdv
Time
08:52 0.04C
08:53 0.21
08:54 57.40
08:55 67.01
08:56 83.70C
08:57 84.20
08:58 84.50
08:59 70.20
09:00 44,89
09:01 44.65C
09:02 53.89
09:03 48 .46
09:04 33.13
09:05 25.72
09:06 25.32
09:07 25.31C

s

[

N
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irker Description Display Average

Data was Absent from original raw data file. v
Local calibration v

Data was not used in calculated parameter averages.
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Wheelabrator/LP/Dungannon

Reference Method Data

RTO Stack Qutlet

RTOS0O-M3A,6C,7E,10,25A-R1

Calibrations:
[s02 ] Span Value = 225
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 94.60
INITIAY, CALIBRATION TIME --> 821

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

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

LOW System Drift = -0.00 ¥ HIGH System Drift = -0.09 %
[CO2 ] Span Value = 20
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 10.09
INITIAL CALIBRATION TIME --> 821

LOW Cal. Response = 0.06 HIGH Cal. Response = 9.89
FINAL CALIBRATION TIME ----> 1041 -

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

LOW System Drift = 0.22 % HIGH System Drift = -0.13 %
{NOox | 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 %

=y
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Wheelabrator/LP/Dungannon -
Reference Method Data
RTO Stack Outlet
RTOS0O-M3A,6C,7E,10,25A~R1

e ¢ - ok " —

Calibrations:
{oz ] Span Value = 25
LOW calibration Gas = 0.00 HIGH Calibration Gas = 9.86
INITIAL CALIBRATION TIME -~~> 821
LOW Cal. Response = 0.04 HIGH Cal. Response = 9.82
FINAL CALIBRATION TIME =---> 1041
LOW Cal. Response = 0.03 HIGH Cal. Response = 9.87
LOW System Drift = -0.02 % HIGH System Drift = 0.18 %
[co ] Span Value = 1000
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 594.00
INITIAL CALIBRATION TIME --> 821
LOW Cal. Response = 0.04 HIGH Cal. Response = 585.01
FINAL CALIBRATION TIME ----> 1041
LOW Cal. Response = ~-0.01 HIGH Cal. Response = 584.19
LOW System Drift = -0.00 % HIGH System Drift = -0.08 %
[THC ] Span Value = 100
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 44.80
INITIAL CALIBRATION TIME -->_ 900
LOW Cal. Response = ~0.00 HIGH Cal. Response = 45.76
FINAL CALIBRATION TIME —----> 1052 A
IOW Cal. Response = -0.00 HIGH Cal. Response = - 44.81
LOW System Drift = 0.00 % HIGH System Drift = -0.95 %




Wheelabrator/LP/Dungannon
Reference Method Data
RTO Stack Outlet
RTOS0-M3A, 6C,7E,10,25A-R2

Calibrations:
[sO2 ] Span Value = 225 :
LOW Calibration Gas = 0.00 HIGH calibration Gas = 94.60
INITIAL CALIBRATION TIME --> 1041

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

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

LOW System Drift = -0.00 % HIGH System Drift = -0.04 %
[coz 1 Span Value = 20 :
LOW Calibration Gas = 0.00 HIGH Calibration.Gas = 10.09
INITIAL CALIBRATICN TIME --> 1041

LOW Cal. Response = 0.11 HIGH Cal. Response = 9.86
FINAL CALIBRATION TIME ----> 1334

LOW Cal. Response = 0.06 HIGH Cal. Response = 5.78

LOW System Drift = ~0.26 % HIGH System Drift = -0.41 %
[NOx ] Span Value = 250
LOW cCalibration Gas = 0.00 HIGH Calibration .Gas = 150.00
INITIAL CALIBRATION TIME --> 1041

LOW Cal. Response = -0.31 HIGH Cal. Response = 149.65
FINAL CALIBRATION TIME --=--> 1334

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

LOW System Drift = 0.13 % ‘HIGH System Drift = ~-0.38 %
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Wheelabrator/LP/Dungannon

Reference Method Data
RTO Stack Outlet

RTOS0-M3A,6C,7E,10,25A-R2

Ccalibrations:
{o2 ] Span Value = 25
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 9.86
INITIAL CALIBRATION TIME --> 1041
LOW Cal. Response = 0.03 HIGH Cal. Response = 9.87
FINAL CALIBRATION TIME ~---> 1334
LOW Cal. Response = 0.01 HIGH Cal. Response = 9.81
LOW System Drift = -0.11 % HIGH System Drift = -0.24 %
[CO ] Span Value = 1000
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 594.00
INITIAL CALIBRATION TIME --> 1041
LOW Cal. Response = -0.01 HIGH Cal. Response = 584.19
FINAL CALIBRATION TIME =~--=> 1334
LOW Cal. Response = 0.00 HIGH Cal. Response = 584.34
LOW System Drift = 0.00 % HIGH System Drift = 0.02 %
[THC ] Span Value = 100 .
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 44.80
INITIAL CALIBRATION TIME --> 1052
IOW Cal. Response = -0.00 HIGH Cal. Response = 44.81
FINAL CALIBRATION TIME ----> 1359
ILOW Cal. Response = -0.12 " HIGH Cal. Response = 44.60
LOW System Drift = -0.12 ¥ HIGH System Drift = -0.22 %




e e o it e i & o+ et e e
-

Wheelabrator/LP/Dungannon
Reference Method Data

RTO Stack Outlet

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

Calibrations:
[S02 ] Span Value = 225
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 94.60
INITIAL CALIBRATION TIME =--> 1334
LOW Cal. Response = -0.01 HIGH Cal. Response = 94.02
FINAIL CALIBRATION TIME ~--=> 1547
LOW Cal. Response = -0.01 HIGH Cal. Response = 93.89
LOW System Drift = -0.00 ¥ HIGH System Drift = -0.06 %
[CO2 ] Span Value = 20
LOW calibration Gas = 0.00 HIGH Calibration Gas = 10.09
INITIAL CALIBRATION TIME --> 1334
LOW Cal. Response = 0.06 HIGH Cal. Response = 9.78
FINAY, CATLIBRATION TIME -—--> 1547
LOW Cal. Response = 0.07 HIGH Cal. Response = 9.66
LOW System Drift = 0.09 ¥ HIGH System Drift = -0.61 %
[NOx ] Span Value = 250
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 150.00
INITIAL CALIBRATION TIME --> 1334
LOW Cal. Response = 0.00 HIGH Cal. Response = 148.70
FINAL CALIBRATION TIME =---=> 1547 '
LOW Cal. Response = -0.06 HIGH Cal. Response = 147.80
LOW System Drift = -0.02 % HIGH System Drift = -0.36 %
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Wheelabrator/LP/Dungannon

Reference Method Data
RTO Stack outlet

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

Calibrations:
(02 1 Span Value = 25
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 9.86
INITIAL CALIBRATION TIME --> 1334 .

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

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

LOW System Drift = 0.08 ¥ HIGH System Drift = -0.12 %
[CcC ] Span Value = 1000
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 594.00
INITIAL CALIBRATION TIME --> 1334 . -

LOW Cal. Response = 0.00 HIGH Cal. Response = 584.34
FINAL CALIBRATION TIME <---=> 1547

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

LOW System Drift = ‘0.00 % HIGH System Drift = 0.05 %
[THC ] Span Value = 100
LOW Calibration Gas = .00 HIGH Calibration Gas = 44.80
INITIAL CALIBRATION TIME --> 1359

LOW Cal. Response = -0.12 HIGH Cal. Response = 44.60
FINAL CALIBRATION TIME ---~-> 1603

IOW Cal. Response = -0.00 HIGH Cal. Response = 42.55

LOW System Drift = 0.12 % HIGH System Drift =




Wheelabrator/LP/Dungannon

Reference Method Data

RTQO Stack Outlet
RTOSO~-M3A,6C,7E,10-R4

Calibrations:
[S02 ] Span Value = 225
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 94.60
INITIAL CALIBRATION TIME --> 1547

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

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

LOW System Drift = 0.00 ¥ HIGH System Drift = -41.73 %
[Co2 ] Span Value = 2Q A
LOW calibration Gas = 0.00 HIGH Calibration Gas = 10.09
INITIAL CALIBRATION TIME -=> 1547

LOW Cal. Response = 0.07 HIGH Cal. Response = 9.66
FINAL CALIBRATION TIME -~=-=--> 1804

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

LOW System Drift = -0.28 ¥ HIGH System Drift = 1.81 %
{NOx ] Span Value = 250
LOW Calibration Gas = 0.00 HIGH Calibration Gas = . 150.00
INITIAL CALIBRATION TIME -~> 1547

IOW Cal. Response = -0.06 HIGH Cal. Response = 147.80
FINAL CALIBRATION TIME ---~-> 1804

LOW Cal. Response = 0.60 HIGH Cal. Response = 0.00

LOW System Drift = 0.26 ¥ HIGH System Drift = -59.12 %
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Wheelabrator/LP/Dungannon
Reference Method Data
RTO Stack Outlet
RTOSO-M3A,6C,7E,10-R4

Calibrations:
[O2 ] Span Value = 25 :
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 9.86
INITIAL CALIBRATION TIME --> 1547

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

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

LOW System Drift = 0.41 % HIGH System Drift = -0.00 %
[CO ] Span Value = 1000
LOW Calibration Gas = 0.00 HIGH Calibration Gas = 594.00
INITIAL CALIBRATION TIME --> 1547

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

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

LOW System Drift = -0.01 % HIGH System Drift = 0.35 %
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APPENDIX K

GRAVIMETRIC LABORATORY DATA
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ETS, Inc.
GRAVIMETRIC LABORATORY DATA
Final Beaker Weights

|RTO -202-R2

l____.----.._---..I..-..._.-__--- o = T = =  — — —————————————— -

L

Job Number: 95-553
Report Prepared on: 08/03/35 Page 1
I 1 I i L
| Beaker # | Comstant | Final Weight Data N Constant |
{ Filter # | Tare | Date Time Weight (g) Analyst | Final |
| sample # |weight (g}] | Weight (g} |
| Run I.D. | | | |
| Total vol.,ml| Beaker | | ]
| Aliquot vol. | Filter | i |
fm-mmmmmeooen R il Rt e e e bbb el bt fo-mmommmoooee I
lo6/20/95-031 | 67.54400 |08/02/95 10:58 67.96520 TGW | 67.98510 |
|95-0045 ] ©0.41790 |08/03/95 09:53 67.96510 TGW | |
|95-553-00200 | ] | I
|rRTO -202-R1 | | | [
I I } | I
I I I I I
fromomomamonaa- [~=-=m-n--- [=-mmmmmmmms e e e f-ommmmmmmiena |
|o6/20/95-032 | 67.46020 |08/02/95 10:58 67.46450 TGW | 67.46450 |
| | o.oo000 J0B8/03/95 09:54 67.46450 TGW i ]
|9s-553-00101 | | f {
JRTO  -202-Ri | ] | i
|110.00000 | | | |
|110.00000 | | | |
-------------- Rt Do ] CEC L et
|os/20/95-040 | 67.26250 |08/03/95 09:56 67.26600 TGW ] 67.26640 |
| | o©.00000 |08/03/95 16:02 67.26640 TGW | |
|95-553-00102 | i | |
|RTO -202-Ri | ] | |
j400.00000 ] | | |
. |400.00000 | | | |
| -eememmeeee |---emeeeee O e b |--memmmeme e |
jo6/20/95-039 | 66.83550 |08/02/35 11:00 66.84280 TGW | &6.84230 |
J | o©.coo00 |08/03/35 039:56 66.84280 TGW | |
|95-553-00205 | i | !
|RTO -202-R1 | | ] |
]270.00000 | { | |
j270.00000 i | | i
-------------- e D el B b
|o6/20/95-033 | €7.22850 |08/02/95 10:59 67.65050 TGW 67.65060
| 95-004¢6 | o©0.41780 [08/03/35 09:54 67.65060 TGW
|95-553-00108 | |
{ !
| !
I |
|




ETS, Inc.

GRAVIMETRIC LABORATORY DATA

Final Beaker Weights

[95-553-00117
|RTO -202-R3
|100.00000
|100.00000

|-smmmme e

Job Number: 55-553
Report Prepared on: 08/03/95 Page ‘2
1 i 1 R} +
| ‘Beaker # | Constant | Final Weight Data _ | Constant |
| Filter 8 | Tare | Date Time Weight (g) Analyst | Final |
| sample # jweight (g} ] | wWeight (g) |
| Run I.D. | | | {
| Total Vol.,ml| Beaker | | |
| Aliquot Vol. | Filter | | |
| =mecmeoeaeee Rt I et |
j06/20/95-034 | 67.18480 |08/02/95 10:59 67.18770 TGW | 67.18760 |
] { o0.00000 |08/03/95 09:54 67.18760 TGH | |
|95-553-00109 | i | i
|RTO -202-R2 | | | |
[100.00000 ] | | |
j100.00000 ] | ! |
|-omeeeoeeeae [--mmmemeee O EEEE LT E e |-momemem e |
106/20/95-042 | 67.37660 [08/03/35 09:56 67.38240 TGW | 6€7.38280 |
| | 0.00000 |08/03/95 16:02 67.38280 TGW | |
]95-553-00110 | | | |
|RTO -202-R2 | [ | |
]410.00000 | | | |
|]410.00000 | | | 3 |
|-meomeooaae | --mmeennee Rt et
|o6/20/95-041 | €4.88330 [08/02/95 11:00 64.88630 TGW | s4.88680 |
| ] o©0.00000 |08/03/95 09:56 64.88680 TGW | |
f95-553-00113 | i [ |
|RTO -202-R2 | | | |
|255.00000 | | ] |
[255. 00000 | | | |
oo mmmoimeen [--remeeee- [l |----mmmoemeee I
|06/20/95-035 | 67.70930 |08/02/95 10:59 68.13140 TGW _ | 68.13130
[95-0047 | 0.41680 [08/03/95 09:55 68.13130 TGW i
|95-553-00116 | | |
{RTO -202-R3 |} | |
| I I I
I I I |
|===--momoeeae |~--=-=---- [ === e |-m=mmmemmmee
Jo6/20/95-036 | 70.12320 |08/02/95 10:59 70.12670 TGH |  70.12660
] | 0.00000 |08/03/95 05:55 70.12660 TGW |

I I I

! I I

I I |

I I I

I I !

L e el e e e e L L L T T T G

-
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ETS, Inc.
GRAVIMETRIC LABORATORY DATA
Final Beaker Weights

|BLK ~-202-RO
] 450.00000
|450.00000

Job Number: 95-553
Report Prepared on: 08/03/95 Page ' 3
LD 1 1 1 1
| Beaker # | Constant | Final Weight Data | Constant ]
| Filter # | Tare | Date Time Weight (g) Analyst Final |
| sample # IWweight (g) | Weight (g) |
| Run I.D. | | ;
| Total vel.,ml| Beaker | |
| Aliquot Vol. | Filter | |
[--omeaeens |---mmmees RO Rt il B Rt et |
|06/20/95-044 | 64.14680 [08/03/95 09:57 64.14920 TGW 64.14960 |
| | o©0.o00c00 [08/03/95 16:03 64.14960 TGW | |
|9s-553-c0118 | | | |
|[RTO -202-R3 | | | i
|420.00000 | | | |
| 420.00000 | | | |
-------------- R Bt ]
|0o6/20/95-043 | 67.02160 |08/02/95 11:00 67.02670 TGW | 67.02660 |
| | 0.00000 j08/03/35 09:57 67.02660 TGW | |
|95-553-00121 | I | i
[RTO -202-R3 | | | |
|290.00000 | | | |
| 290.00000 | | | !
-------------- Rl e bl
|06/20/95-037 | 67.23540 |08/02/%5 10:59 67.63890 TGW | 67.63%30 |
|95-0048 | o0.41680 |08/03/95 09:56 €7.63930 TGW | ]
|95-553-00124 | | | |
|BLK -202-RO | | | !
I I | I I
| | | | I
[-=---moomommee |==-----=-- e St telels [==-==mmmemmne- I
|o6/20/95-038 | 64.29320 |08/02/95 10:59 64.29350 TGH | 64.29320 |
] | o0.00000 |08/03/95 09:56 64.29320 TGW | i
|95-553-00125 | | | |
|BLx -202-RO | | | |
[120.00000 | ] | |
|120.00000 | | | |
-------------- R R el bbbttt
]06/20/95-046 70.94820 |08/03/95 09:57 70.95080 TGW | 70.95130 |
| 0.00000 |[08/03/95 16:03 70.95130 TGW | |
| 95-553-00126 i | |
I I I
I I |
I | I
I l

l ..... e m————

- -
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ETS, Inc.
GRAVIMETRIC LABORATORY DATA
Final Beaker Weights
Job Number: 95-553 o '

|275.00000

|..-------------

L e I e e T R e N L L T L T T

Report Prepared on: 08/03/95 ' Page 4
I 1 1 ] ]
| Beaker # | Constant | Final Weight Data "] - Constant
| Filter # | Tare | Date Time . Weight (g) Analyst | Final -
| Sample # |Weight (g}| | Weight (g}
| Run I.D. | i |
| Total Vol.,ml| Beaker | _ 1
| Aliquot Vol. | Filter | . o i
|==semmommnnaan [---momoes ettt L Se ey ELE LR e
[o6/20/95-045 | 67.33300 |08/02/95 11:00 . 67.33210 TGW | 67.33260
} | o©0.00000 |08/03/95 09:57 €7.33260 TGW |
}95-553~00129 | | |
|BLK -202-R0O | |
|275.00000 | |
I !
I l

LT
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Clayton

Table 1 FoRE
Analytical Results
for Page 2 of 3
ETS, INC.
Clayton Project No. 25340.00
Client Reference#: 95-553
Sample Identification: RTO-0011-R3 (95-553-00204) Date Sampled: 07/28/85
Lab Number: 003a Date Received: 08/01/85
Sample Type: Impinger / Bubbler Air Vvolume (L): --
Analyst: JW
Analytical Results [
------------------------------- LOD Method Date
Analyte {mg} {mg/m3) (ppm) (mg) Reference Analyzed
Acetaldehyde 6.31 - -- 0.01 EPA QOl1l 08/04/95
Acrolein 0.03 - -- 0.01 EPA 0011 0B/04/585
Benzaldehyde 0.04 - -- 0.01 EPA Q011 08/04/95
Crotonaldehyde 0.03 - -- 0.01 EPA 0011 08/04/85
srmaldehyde 1.1 - -- 0.01 EPA 0011 03/04/95
wexanal <0.01 - -- 0.01 EPA OO11 08/04/%5
Isobutyraldehyde £0.01 - -- 0.01 EPA 0OO0Ol1 08/04/585
Pentanal <0.01 - - 0.01 EPA OQOl11l 08/04/95
Propanal <0.01 - -- 0.01 EPA 0011 08/04/95
m-Tolualdehyde <0.01 - - 0,01 EPA OOl1l 08/04/95
¢c-Tolualdehyde <0.01 - -- 0.01 EPA QOl1ll 08/04/95
p-Tolualdehyde <0.01 - -- 0.0l EPA 0011 08/04/85
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Clayton
Table 1 (continued) . "
Analytical Results .
for Page 3 of 3
ETS, INC.
Clayton Project No. 29340.00 T
Client Reference#: 95-553 e
Sample Identification: RTO-0011-BLANK (85-553-00206) Date Sampled: -- ?_
Lab Number: Date Received: 08/01/95 t:
Sample Type: Impinger / Bubbler Air Volume (L}): --
Analyst: i
:
r.-.‘
Analytical Results , -
------------------------------- LCD Method Date
Analyte {mg} (mg/m3) {ppm) (mg) Reference Analyzed
Acetaldehyde <0.01% -- 0.01 EPA 0OOCl1l 08/04/95 7
Acrolein <0.01 - 0.01 EPA 0011 08/04/95};
Benzaldehyde <0.01 -- 0.01 EPA 0011 08/04/95
Crotonaldehyde <0.01 -- 0,01 EPA Q011 08/04/95
Formaldehyde <0.01 -- 0.01 EPA CO11 08/04/°=[E
Hexanal <0.01 -- 0.01 EPA 0011 08/04/ .
Isocbutyraldehyde <0.01 -- c.01 EPA 0011 08/04/95l"
Pantanal <0.01 -- 0.01 EPA 0011 08/04/95 ;.
Propanal <0.01 -- 0.01 EPA 0011 08/04/95 ¢
m-Tolualdehyde £0.01 -- 0.01 EPA Q011 08/04/95
o-Tolualdehyde €0.01 -- 0.01 EPA 0011 08/04/85 :
p-Tolualdehyde <0,01 -- 6.01 EPA 0011 08/04/85
General Notes : :
<: Less than the indicated limit of detection (LOD) :

~-: Information not available or not applicable.
Samples RTO-0011-R1 (95-553-00209) and RTO-0011-R2 (95-853-00202) were not

due to a laboratory error.

analyzed
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ETS Analytical Services
Methylene bis(4,4'pheny! isocyanate) Analysis
Project #0895005
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 #0895005

Narrative

Seven impinger samples were received on 2 August 1995 for methylene bis-(4,4'-
pheny! isocyanate){MDI] analyses. The samples were as follows:

LabID.:  ClientID.:
0895005-1  00300/RTO-MDI-R1 |
08950052  00301/RTO-MDI-R1
0895005-3  00307/RTQ-MDI-R2 RS
08950054  00308/RTO-MDI-R2

0895005-5  00314/RTO-MDI-R3

08950056  00315/RTO-MDI-R3

0895005-7  00319/BLANK

!

Samples were pooled as follows: 00300 + 00301, 00307 + 00308, and 0314+00315.
There were a total of four analyses.

A

Sample Results

Thete 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.

Quality Control

The analyte calibration curve was linear with an r? 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 g spiked into 30 -

mL atiquots 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
minimum detection limit.

The minimum detection limit was calculated as 5 times the baseline poise. The ' ?'

chromatogram for this analysis was the lowest calibrator (0.2 pg/mL). The calculated /‘
minirum detection limit was 0.01 total ug.

O uiUa




Details of Method

The total volume of the toluene/piperazine 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
toluene/piperazine 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 2 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.

p 100 of Piperazine-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 mg/mL solution in acetonitrile was made and mass corrected by 2.5365 (394.2
pg/mL). The standard curve was prepared on a concentration from 0.2 to 50 pg/mL
based on the mass corrected concentrations.

Araape




Data Analysis

The peak area data were computed into molar corrected concentrations of the analytes -’

and reported as pg/mL 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 pg as - - S

follows:
(AxB)/C = total ug
Where: A = Reported pglmL of analyte

B = Sample volume in mL
C = Aliquot volume concentrated to 1 mL (200 mL)

Report prepared by:

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

Data release by:

Ronald K. Mitchum, Ph. D.
President, Triangle Labs-Agrochemical Products Division
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DATA SUMMARY OF MDI ANALYS!S FROM IMPINGER CATCHES
Project #0895005. '

Lab ID Client ID. el : Total ug

Q
0895005-1+2 00300+00301/RTO-MDI-R1T =~ 0.01 U
0895005-3+4 00307+00308IRTOMDI-R2 0.01 U
0895005-5+6 00314+00315/RTO-MDI- R3 004 - J
0895005-7 "O00319/BLANK - - =~ 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.

AN




. i . ) ’ -

DATA REDUCTION OF MDI ANALYSIS FROM IMPINGER CATCHES '
Project #0895005. ~ ~ - T A S

: Concent. Aliquot ~ -~ -Total it .
Lab ID Client ID. ug/mL__ Vol Vol. __Vol. _Totalug @ :
0895005-1+2 00300+00301/RTO-MDI-R1T  0.0098 1 .+ 200 1198 .. - 0.01 U
0895005-3+4 00307+00308/RTO-MDI-R2 _ 0.0018 1 T 200 . 1250 - . 001U e
0895005-5+6 00314+00315/RTO-MDI-R3  0.0069 .1~ 200 1269 - . 0.04) ;
0895005-7  00319/BLANK - 00018 -1 200 U0 949 7T 0.01 U
U: Analyte was not detected, the calculated minimum detection limit is reported, - "t
J: The detected analyle was present at a concentration less than the lowest calibrator,

-
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DATA REDUCTION OF MDI ANALYSIS QUALITY CHECKS
Pro;ect #0895005 .

LabiD Client ID. ' Value Q Pé'rarﬁ‘e't‘é.'-

0895005-MB  Method Blank 0.01 U Total ug -
0895005-L.S  Lab Spike . 92.7% Recovery

0895005-LSD Lab Spike Duplicate 96. 2_%_,'_ Recovery
- CONCAL Contin. Calib. Check  9.2%  Deviation

U: Analyte was not detected, the calculated minimum detection limit is reported.
*“Volume of lab method blank nominally set at 1200 mL fo comparison.

00008




DATA REDUCTION OF MDI ANALYSIS QUALITY CHECKS o
Project #0895005. ' '
Concent. Aliquot Total

Vah.ie Parameter

Lab ID Client ID. ug/mL__ Vol. Vol. __ Vol. Total ug_Q

0895005-MB Method Blank* 0.0018 4 200 1200 0.0{ U  0.01 Totalug
0895005-LS Lab Spike - © 92720 1 200 1200 = §5.63 92.7% Recovery
0895005-LSD Lab Spike Dupllcate 9.6190 1 200 1200 57.71 = 96.2% Recovery
CONCAL Contin. Calib. Check  10.9200 1 200 . 945  51.82 9.2% Deviation

U: Analyte was not detected, the calculated minimum detection limit is reponed

*Volume of lab method blank nominally set at 1200 mL fo companson
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BxXternal Standard Report
ta File Name « C:\HPCHEM\2\DATA\15AUS5@7.D
wrator : RLD Page Number : 1
istrument : LC 1 FLUO . Vial Number : 7
imple Name s @8950@5-1,2 - Injection Number : 1
t Time Bar Code: Sequence Line : 1
luired on :+ 15 ARug 95 12:55 PM Instrument Method: MDI®1.MTH
iport Created on: 21 Aug 95 @8:53 PM Analysis Method : MDIQ1.MTH
"7t Recalib on : 21 RAug 95 08:40 PM Sample Amount 1 0
“tiplier : 1 ISTD Aamount s
lg., 1 in C:\HPCBEM\2\DATA\15AU9507.D
.. Time Area Type Width Ref# ng/ul Name
Srmm e |==~mmmmmmoo |==-=]==--- R R |
16.865 50004 MM. 0.38% 1 1 & Methylene bls phen isocyanate

.y Modified @
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External Standard Report

Data File Name 3
Operator t
Instrument :
Sample Name :
Run Time Bar Code:
Acquired on :
Report Created on:
Last Recalib on -
Multiplier t

3§ + -+ ¢t 3

= 11

C: \HPCHEM\2\DATA\15AU9515.D
RLD

LC 1 FLUQ

@895005-1&2 102X

15 Rug S5 @4:44 PM
21 Aug 95 ©9:06 PM
21 Rug 95 08:40 PM
1

Sig. 1 in C:\HPCHEM\2\DATA\15AU9515.D

Ret Time Area

I —_—————— I - - | ———— | - ——— I — ' —— ————— I ___....____-____.._-__.._.........—---—-I

Type Width Ref# ng/ul

16.762 * not found * 1

Not all calibrated peaks were found

User Modified

T e ——r

Page Number
Vial Number
Injection Number
Seqguence Line

15
1
1

Instrument Method: MDIO1l.MTH

Analysis Method
Sample Amount
ISTD Amount

Methylene bis phen 1socyanate

: MDIQ1.MTH
0 :

I
0
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| External Standard Report
3 File Name : C:\HPCHEM\2\DATA\15AU95@8.D
ator : RLD Page Number 1 1
ument : LC 1 FLUO Vial Number : B
o2le Name : Q895005-3,4 Injection Number : 1
Time Bar Code: : Sequence Line : 1
ired on + 15 Aug 95 01:24 PM Instrument Method: MDIQ1l.MTH

ort Created on: 21 AdAug 95 ©08:55 PM
“ Recalib on : 21 Aug 95 08:40 PM
iplier ¢ 1

.. 1 in C:\HPCHEM\2\DATA\15AU9508.D
Time Area Type Width Ref# ng/ul

Analysis Method : MDI@1l.MTH
Sample Amount : O
ISTD Amount s

-——— I .._..__‘._____..l___..l_......__ l -————— I ____...___l.._____..___.....__.__.-___________....I
v .

é.934 * not found * 1

all calibrated peaks were found

. Modified

[T 13— —_= —J =aa= = =

Methylene bis phen 1socyanate

“2.1_3
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External Standard Report
ta Fille Name : C:\HPCHEM\2\DATA\15AU9516.D
arator : RLD Page Number 1
strument : LC 1 FLUC Vial Number : 16
nple Name : 0895005-3&4 100X Injection Number i1 1
1 Time Bar Code: Sequence Line s 1
juired on : 15 Aug 85 @5:12 PM Instrument Method: MDI@1.MTH
dort Created on: 21 Aug 95 ©9:07 PM Analysis Method : MDIQ1l.MTH
3t Recalib on : 21 Aug 95 @8:40 PM Sample Amount : @
ltiplier s 1 ISTD Amount 3
J. 1 in C.:\HPCHEM\2\DATA\15AU9516.D
z Time Area Type Width Ref# ng/ul Name |
------ T R el e e B
16.762 *® not found * 1 ' Methylene bis phen isocyanate

> all calibrated peaks were found
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0
ylene bis phen isocyanate 16.678
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N
0
External Standard Report
ta File Name : C:\HPCHEM\2\DATA\15AUS9509.D
rator : RLD Page Number s 1
strument LC 1 FLUO Vial Number S
mple Name : ©0895@@5-5,6 Injection Number 1
. Time Bar Code: Sequernice Line b
ulred on : 15 Aug 95 ©@1:52 PM Instrument Method: MDI®1.MTH
port Created on: 21 Aug S5 ©9:14 PM Analysis Method : MDIQ1.MTH
“t Recalib on 21 RAug 85 ©8:40 FPM Sample Amount 0
tiplier 1 ISTD Amount :
a. 1 in C:\HPCHEM\2\DATA\15AU95@5.D
Time Area Type Width Ref# ng/ul Name
--------------------------------- R MR T IOl
16.678 588 MM ©.151 11 2.00691 Methylene bls phen 1lsocyanate
r Modified
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ethylene bis phen isocyanate 16.712 -
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0
External Standard Report r
Data File Name :+ C:\HPCHEM\2\DATA\15ARUS517.D -
Operator : RLD ' Page Number : 1 ;
Instrument : LC 1 FLUO Vial Number : 17 .
Sample Name @895005-5&6 100x Injection Number : 1
Run Time Bar Code: Sequence Line : 1
Acquired on : 15 Bug S5 05:41 PM Instrument Method: MDI@1l.MTH
Report Created on: 21 ARug 95 @9:09 PM Analysis Method : MDIQ1.MTH
Last Recalib on : 21 Rug 95 08:42 PM Sample Amount : @
Multiplier : 1 ISTD Amount
Sig. 1 in C:\HPCHEM\2\DATA\15AU9517.D
Ret Time Area Type Width Ref# ng/ul

.
l___........_. l ——— et ————— l _———— l _—————- I - I ————————— I ______..__________.._.._.._-____..-I .

240 MM 0.284

User Modified

== =

0.900282 Methylene bils phen 1lsocyanate
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External Standard Report
‘a File Name + C:\HPCHEM\Z\DATA\N15AUS9510.D
-ator : RLD Page Number 1
scrument : LC 1 FLUO Vial Number 10
iple Name : 0895005-7 Injection Number 1
Time Bar Code: Sequence Line : 1
_lired on : 15 Aug 95 02:21 PM Instrument Method: MDI@1.MTH

>ort Created on: 21 Aug 95 @8:59 PM
: Recalib on : 21 Aug 95 08:40 PM
;ipller 1 1

3. 1 in C:\HPCHEM\2\DATA\15AU9510.D
Time Area Type Width Ref# ng/ul

Analysis Meth
Sample Amount
ISTD Amount

od : MDI@1l.MTH

t

Q

------ Rttt Sl el B B et bl
Methylene bilis phen isocyanate

16.934 * not found * 1l

t all calibrated peaks were found
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External Standard Report
ta Fille Name : C:\HPCHEM\2\DATA\15AU9518.D :
erator : RLD ) Page Number : 1
strument : LC 1 FLUO Vial Number : 18
mple Name : 9895005-7 100X Injection Number : 1
n Time Bar Code: Sequence Line : 1
gquired on : 15 Rug 95 @6:99 PM Instrument Method: MDI®1.MTH
port Created on: 21 Aug 95 09:12 PM Analysis Method : MDIQ1l.MTH
st Recalilb on 21 Aug 95 08:40 PM Sample Amount : @
ltiplier 1 ) ISTD Amount
g. 1 in C:\HPCHEM\2\DATA\15AU9518.D
t Time - Area Type Width Ref# ng/ul Name - |
i D |--== === R [=o=ooormooooommoooooooooeoo oo
16.762 * not found * 1 Methylene bis phen isocyanate

t all calibrated peaks were found

er Modified
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Aug 95 @1:33 PM C page 1
chod: C:\HPCHEM\2\METHODS\MDI®1.MTH

" calibration Table

# RT Lvl ng/ul Amt/Hght Ref Istd I Name
-~ 16.934 1l . 50.2 5.674e-004 1 Methylene bis phen 1i...
2 . 20.08 . 5.439e-004 T L L
3 12.04 4.5537e-004
4 1.004 4.5368e-004
5 @.2008 3.892e-004
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External Standard Report

Jata Flle Name

= SO mmmmmesTIs =

=

: C:\HPCHEM\2\DATA\15AU9504.D

Jperator + RLD Page Number 1

Instrument : LC 1 FLUO Vial Number 4

Sample Name ‘s CAL. 10.24 ug/mL Injection Number 1

un Time Bar Code: Sequence Line : 1 _

Acquired on 1 15 Aug 95 11:29 AM Instrument Method: MDI@1l.MTH

Report Created on: 21 Rug 95 98:50 PM Analysis Method : MDI®1l.MTH

Last Recalib on : 21 Aug 85 ©8:40 PM Sample Amount 1 0

Multiplier : 1 ISTD Amount 1

31g. 1 in C:\BPCHEM\2\DATA\15ARU9504.D

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

|-==-=-- Rttt Toteiatel Bt I i B R
16,947 264531 MM 0.200 1

Jser Modifiled

Pt YY)

PO I J

S

e

TTARSaATTTTYTy MMTTYT

v

L




R B R B
@ o ® @
0 0 = P
® © 0 -
0 @) @) O
| 1 L | 1 [ 2 1 L 1 | L 1 1 1 ! '
H "
N,
Mie
b
O "( ]
© 4 N
x E e
L 4
.‘: i
< t
po| T L
q ; ® ]
-GJ !‘j o "
_ .
o] = & =% ¢
&~ ~ - -f'\ n
0 - ~ B ;E -
. <
F
r r
External Standard Report
A File Name : C:\HPCHEM\2\DATA\N15AU95@6.D ,
ator : RLD : Page Number : 1
crument : LC 1 FLUO Vial Number : 6
ple Name : CAL. @.2008ug/mL Injection Number : 1
Time Bar Code: Sequence Line : 1
tired on : 15 Aug 95 12.:26 PM Instrument Method: MDIQ@1l.MTH
ort Created on: 23 Aug 95 08:34 BAM Analysis Method : MDIQ1.MTH
“ Recalib on : 21 Aug 95 08:40 PM Sample Amount : @
}1p11er : 1 ISTD Amount
. 1 in C:\HPCHEM\2\DATA\15AU9506.D
Time Area Type Width Ref# ng/ul Name
----- R et el Dl e e R ]
.6.934 6105 MM 2.196 1 ©.0717 Methylene bis phen isocyanate
- Modified
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External Standard Report

t—2—2—1—1 (=3 _—— = =

:a Flle Name : C:\HPCHEM\2\DATA\15AUS506.D

TS ETT

THSASTTTTVNAYTTT

T

. :rator : RLD Page Number 1

strument : LC 1 FLUO © Vial Number : 6

ple Name ¢+ CAL. 9.2008ug/mL Injection Number : 1

1 Time Bar Code: Sequence Line b

mired on :+ 15 Aug 95 12:26 FPM Instrument Method: MDIQLl.MTH
cort Created on: 22 BRug 95 @8:48 AM Analysls Methed : MDIQ1.MTH
3t Recalib on : 21 Aug 95 08:40 PM Sample Amount : 9

ltiplier : 1 ~ ISTD Amount :

3. 1 in C.:\HPCHEM\2\DATA\15AU9506.D

£t Time Area = Type Width Ref# ng/ul . Name :
------ ot el L e B Rl
16.934 6105 MM .19 1 2.90717 Methylene bis phen isocyanate
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External Standard Report
ta File Name :+ C:\HPCHEM\2\DATA\15AUS501.D
~rator : RLD ' Page Number : 1
-trument : LC 1 FLUO - Vial Number : 1
mple Name : Ins. Blank - ‘"Injection Number : 1
. Time Bar Code: Sequence Line : 1
miired on : 15 Aug 95 10:04 AM Instrument Method: MDIO@1l.MTH
port Created on: 21 Aug 55 08:51 PM Analysis Method : MDI@1l.MTH
<t Recallb on : 21 Aug 95 08:40 PM Sample Amount : @
tiplier 1 1 ISTD Amount t
g. 1 in C:\HPCHEM\2\DATA\15AUS501.D
. Time Area Type Width Refg§ ng/ul Name
(=== J==mmommmsome R B ] B == ~mm === mmmmmmmmmoooommeo oo |
16.934 * not found °* 1 Methylene bis phen isocyanate

't all callbrated peaks were found

s EmEmEmEmE RO = ===
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o = a N Y
0 0 0 9] 0
) 0 ] ® 1]
“ 1 L % [l 1 ¥l L q.' 1 ] 't q.‘ 1 L 1 t ql 1 » i 1‘ ?]
9] _
External Standard Report
Data File Name C: \HPCHEM\ 2\DATA\15AU9511.D
Operator :+ RLD Page Number : 1
Instrument LC 1 FLUO Vial Number : 11
Sample Name : 9895005-MB- Injection Number : 1
Run Time Bar Code: Sequence Line : 1
Acquired con :+ 15 Aug 95 ©02:45 PM Instrument Method: MDI@1.MTH
Report Created on: 21 Aug 95 09:01 PM Analysis Method : MDIQ@l.MTH
Last Recalib on : 21 Aug 95 ©8:40 PM Sample Amount : @

Multiplier 1 1

Sig. 1 in C:\HPCHEM\2\DATA\15AUS511.D :
Ret Time - Area Type Width Ref# ng/ul

l=m=oe |=msmmmmmeee R e R [mmmmmmmmmmmmom oo one oo |
Methylene bis phen 1socyanate

16.934 * not found * 1l

Not all calibrated peaks were found

User Modified

ISTD Amount !

-_— Emmemrme

=msmmeT

TfT{L

T

TSN

TN T YTV RV YT T .
. S

8

£ .




N W A i)
0 0 0 0
0 0 0 0
H % 1 P ra L e, ] 'F 1 V] 2 - % L ] 1
0
Hﬂﬂa
13.215
13.662
I1555
15.001
19.525
16247
f_ Methylene bis phen isocyanate 16.762
18.059
18,905
V| i
0
BExternal Standard Report _
a Flle Name : C:\HPCHEM\2\DATA\15AUS512.D
‘ator : RLD Page Number : 1
JTument : LC 1 FLUO ' Vial Number : 12
ple Name : 9895005-LS Injection Number : 1
Time Bar Code: Sequence Line I
ired on : 15 Aug 95 03:18 PM Instrument Method: MDI@l. MTH
ort Created on: 21 Rug 95 09:02 PM Analysis Method : MDIO1.MTH
- Recalib on : 21 Rug 95 @8:40 PM Sample Amount : @
iplier : 1 IS8TD Amount :
1 in C:\HPCHEM\2\DATA\15AU9512.D
Time Area Type Width Ref# ng/ul Name A '
ol i s il Bttt Rt |-====~=-- | ==m=mmmomomomoceo oo ooeeooooos !
6.762 226511 VV T ©.212 1 9,272 Methylene bils phen 1isocyanate

-3 1t === === = —3—% — === = = E— =




V @ R o
0 0 0 0
) 0 1 0
H L 1 ’P ) ) - e 1 L L + '] 1 L L % 1 1 L 1 % A 1
0 .
12.0273
T
>13.397
13.867
Yethylene bis phen isocyanate 16.743
N
- 7
0
External Standard Report
ta File Name : C:\HPCHEM\2\DATA\15AU9513.D .
erator : RLD : Page Number : 1
strument : LC 1 FLUO Vial Number : 13
mple Name : 9895005-LsSD Injection Number : 1
n Time Bar Code: . Sequence Line : 1
guired on : 15 Aug 95 93:46 PM Instrument Method: MDI@1.MTH
port Created on: 21 Aug 95 05:03 PM Analysis Method : MDIQ1.MTH
.St Recalib on : 21 Aug 95 ©08:40 PM Sample Amount : @
iltiplier : 1 _ ISTD Amount
g. 1 in C:\HPCHEM\2\DATA\15AUS513.D ,
't Time Area Type Width Ref# ng/ul Name
------- o et Il Bt Bl el
16.743 234503 BB T 0.211 1 9.619 Methylene bils phen lsocyanate

2t i1 _f 1 —F = = =
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ORDERED —

ETS REQUISITION

1401 MUNICIPAL RD.
ROANOKE, VA 24012
(703) 265-0004

REQUISITION MUST BE TURNED IN TO ACCOUNTING WITHIN 5 DAYS

T

-

po.no__ 3T r

TERMS

FROM _)f:amc)la Labx a‘
.F.0.B. g
DELY —
Denee Y hncller SHIP VIA
CRDERED BY: __ ¥ ] . DATE: __) %< - CONFIRMED TO: Desye
SUBJECT TO STATE TAX:
meM _|_quanrTy DESCRIFTICN B “ PRICZ l AMOUNT |
' Lj : ‘M Dr }‘)na]s&'f. ! i ' - ‘ N i) =- )
| J
Ii |
-WANTED FoR: L. 19: Purti€ic ' REQDBY: _lerru o
CHARGETO: 45-5S7 DATE WANTED: /r\d _ -
DATEOFREQ ~)/oc¢/se APPROVED BY: ° ( %G /yéﬂ ;
- o N i .
REMARKS: R B
FOLLOW UP: 509y




Project #: DRASODS | Ctieat: XS Ve
. T T —
Date Rec'd: Z-34G% o
Carrier: Aicvaeoe Exp  Tracking # TSEA Ate Al
Analysis: DT
Condition -- Type(s) of Matrix Gfiven'
Temperalure fac\
Type of Container 9.5" 5+ Other o y
Custady seals? ' o _ {
Chain of Custedy? Mo
: Date 7]
Client ID: Lab [D: Sampled |Matrix |[Comment
00306 | 03‘?5505 - i 7/34 /(;:z!}\@"éb& R et
=T " "U 1 L
. i
o301 -2 ’ - S‘
GG N -3 " " i ._...-rr 'JL
3 T T
) ( Vet
6¢308 - -4 - —
6o 3 1t .- -5 .. ‘- X—beﬁj‘)“{u.
. ) & 4
Oo 3_[5 - - b . LY LN} .
00319 - il v B BLan €
Log in Form Rev 0LOGINFRM.XLS Log in laitiaf ;K '%.C Nt uichy

-":n_r.f:.éd




ETS, INC.

Py .

{ W A = M Proudly serving industry and government since 1973, Providing: Toxic Emission Measurement & Control
rowmyyms : . _ nen

A W« W Asubsidiary of ETS International, Inc.

July 31, 1885

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_§ 5637

Dear Sample Custody,

This letter accompanies four (4) MDI samples for analysis. DPlease
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. .

Gl

Patiela Broadwell
/" Sample Technician

LTS ENCL - B01 Municipal Road, NW - Roanoke. Vieginia 24010221300« Telephone: 7032050004 - FAX: T63-263-01 51
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EXTRACTION FORM TRIANGLE LABS-COLUMBUS

Project: __ (D35 008 Analysis: _ MDT
Totl. Totl.
Sam. Sam. Extr. Aliq. .
Date Sam¥ SE@\ Extr.ft\ Vol Vol. {1 Method Solvent Vol, xRep
Lo N N __Soxhtet __Hex
g-1a451 -wva | hag | oo LO " Sep fun. — MeOH
- ___Sonic. __CHCI3 _
l 3% | Jasol Jdoo .0 ~Cont.Extr. _CH2CI2 |
T ~_Vial __ACN ]
"o 1303 | D00 LD __SPE __EtAc. ]
. __Distill. __IPA ]
=T 1 ayq | 200 LO ~Other “water |
: - . __Other _
30 I R 1.0 Mix:
Ratio:
LS | A0 30 e,
-LSS| AD 30 \.D Spike Information
Surrogate Vol Amt/Conc  Witn Init
SL-
SL-
SL-
Int. Std.
St-
SL-
SL-
- 8L
LS/MS
S f=48 Qou
st-
‘SL-
. SL-
R
Comments:

138
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T = e .

AR

FEB-14-95 WED 1352 W WCAS)

PA HO, 708 706535 L2
RTO DATA SHEET
DATEz: 7 -27-75 UNIT: .Duu_&wmj__
Fla ;"%.m L0007 o frre 100 Doe Ziee oo
BTUE (On or Cff) orf pfE. otk OFF DEFE 044 _wft DEE  _afL
Tesmp-Comb.Chamber £33 (5Y8 [59¢ [5Bo (562 (R [lo [S30 [S¥¢
Temp - Inlet as__(gr_ Ny He 8. (20 tlo 423 L3
Temp - Exhaust T 243 225 224 227 222, A3, 23z 23L. 25
Temp - Cham. #1Jowerbed 276 3/ 320 3yxp  Fe, 323 31 3222 322
Temap - Cham, #2 lowerbed 297 288 285 <226 292 232 293 292 297
Temp - Cham #3 lowerbed 299 297 292z 292 289 793 2%z 72491 292
Temp-Cham#4 lowerbed 217 32¢ 13 43 327 ¥4 32 325 3m
Temp - Cham #5 lowerbed  29¢ 29/ 293 295 29 290 3ez 259 @
Temp-Cham#6lowerbed  Zoc Gu_ ms 303 s, 3ze. 2 21 S5
Temp-Cha..m#'!lowerbOd 3¢s 36 3o Fet Sz 3¢3 R 36 320
Temp - Cham#8lowerbed  35C Yo 3I5¢ 352 34 3% 3w Y 3H
RTOAP A [ &/ SN | A i MO o O Ay AR v 2
Pressure - Inlet Duct 2.¥p 245 262 2.5 2.3 26 z.¢m 293 265
Temp - Bumer #1 lod_ /89 [¥6Y [fs02. [So2, v83 (v8Y fFn  [45S
Temp - Burner #2 (SR, (AL 9L ysr) (521 ysosT (456 ) yS13
Temp - Bumer &3 ey (s2¢ [5of 4@ (495 ysrz 572, (493 [s22
Output - Bumer 81 Cont. % 4, 472 458 1o 423 &2 416 24 452
Output -Burmer#2Cont. % ¢/ _ 27 996 _pé 2.3 973 95+ 31t Mz
Qutput -Bumer#3 Cont. % 3 0 259 2.3 543 Lo te . Re.L _fe
B Setpoint-B}l:t:cr#lCoM"F (599 fSoo [Seo _fson LfSwe (20 [E0. MHI0 fsew
Setpoint - Bumer #2 Comt. °F sso0 400 ssoe 1900 gson (oo ln [0, st
Sctpoint - Bumer #3 Cont. °F (spo (S0, /SO0  sHoe ffe Lo 22 20 (57e
Motor Amps - Fan #1 ‘yfo H¥o H2o 4v0 YHo. H2o Heo O g4
Motor Amps - Fan #2 Yo oo Yo 2o Hfe ko Hde oo 422
motor Speed - Fan #1 8¢ z2¢ 25 g6 6 g4 I K5 84
Motor Speed - Fea #2 2% 82 33 %2 o gl U 22
) CO out from CEM ML NA Me NA. KA. A Ma. KA. M
Alr flow from CEM MA wA . MR A MR NA. M N4
~TEST 1T TEsT Laerly
ﬁ#{{/ }ézfa’/ ;,;;Tzrp Pihesas
G hom 1245 pe- 230 p.




WA, L e

FEB-14-95 ¥ED

.

DATE:2 7-21-95

15562 PH  WCASI

BTUE (On or Off)
Temp-Comb.Chamber

Temp - Inlet

Temp - Exhaust

Temp - Chamn. #1 lower bed
Temp - Cham, #2 lower bed
Temp - Cham #3 fower bed
Temp - Cham #4 lower bed
Teop - Cham #5 lower bed
Temp - Cham #6 lower bed
Temp - Cham #7 lower bed
Temp ~ Cham #8 lower bed
RTOAP

Pressure - InJet Duct

Temp - Bumer #1

Temp - Bumer #2

Temp - Bumec #3

Qutput - Bumer #1 Cont. %
Qutpus - Burmer #2 Coat. %
Qutput - Burner #3 Coat. %
Setpoint - Burner #1 Cont. °F
Setpoint - Bumner #2 Cont, °F
Scipoint - Burner #3 Cont. °F
Motor Amps - Fan #1

Motor Amps - Fean #2

motor Speed - Fan #1

Motor Speed - Fan #2

CO out from CEM

Alr flow from CEM

FAT O,

708 7066945
RTO DATA SHEET
UNIT: _Dﬁpg,,,m,/

Lo F,msg £330 Sys blee LS

QEE. OFF OFE. QEE. OfFF  oFC

L2324 23 HMS (23 A3

231 231 232 23 228 23d

322 7. 320 E 37 318

287 294 289, 25z 28 9. . e
292 zed 29z 292 2¥. IR,

202 32t ME. g 32 B2

298 30 247 3ol Zeo. 298

g23 3 32y e, Y 3l

587 385 357 3se 3%y 453

Lo o 41 4L L7 L1

245 249 246 25 147 293 —
9T 0y (M6 503 fi?  [RZ.

(524 1482 (577 [YeL. a22

[SI2 fY78 1522 s45L f47Y fede

392 swe 287 4 2 4z

(529, (500 £89Q Uo, o (500

1529 f5pe (fod [22 (S, LL0Q 0 e ——
Lloo [Seg ficw. fSm. LS. Mo

Hzo HIo Al g¥e | Gy 4

Heo  Hre  HYp  qluv o o Y2o

g5 26 £Y . gs £7 E

P2 23 g2 23 £3 43

HNAL KA MA. NAL KA AA

Na WA k. AL A NE

,ff,,,,.;, PRy e

L 2




=

SENT BY'LOUISIANA-PACIFIC

DRYER DATA SHEET

i 3-25-84 3 1:47PK

PLANT: pauqm'/}/'@’

REVOLUTIONS per MINUTE:

ENGINEERING DEPT.~

1703467281538 2

DATE 7 - 27 -95~

Mmmass IN SETPOINTS)

FUEL CALIBRATION: b oo SMm 7
) QUTLET DRYER DAYER WET . DRY BIN EVERY HCUR
TME | ST | eEED | MET | ouTET | RUEL BIN LEVEL FLAKE MOISTURE
POWNY | RATE | TEWP | TEme | cOuNt | 1eveL [EUR JCOBE | W | our
Fze | M2¢ ¥s- 1HE3 19§ LSO (/o Ve h '
By /99 | FS | 43y /73 273 27 4 1%
feoo | /9¢ | 85 | g | /93 | F03 % | | % 133 | go
YA Ld /1$3 75 /265 782 /039 % /4 4
30 | 194 g5 1478 fa /154 ) Ifs i
2 | 193 | #35 | 132 (92 | 7235 K o\ ) w
(e 1 /%3 | 85 | sy /¢4 1 132¢% i 2 | v 127 | co
el BAS Z25 /187 /72 /¥ 9o b % ’/2
0.3 | 173 75 | /2/2 /G 4 “ % | 2z
(s | 173 g5 v [ 30V ya23 34 |
Hpo 1773 7S ljzev /1o J7 55 W 5| K| 33 ) 2o
= -1193 1 85 | 7207 ;5 1970 34 e |
30 1793 85 | ¢ 129 lpoce | Ry | 24 ] & |
yte | /23 8y |7/ (/7R \zz0r l2v | 2| 2% la
2000 | /73 |75 |22 | r52 {2320 | % % |72y | cn
(2:05 (/73 | 25 | 2/5/ /f0 |2y 2% RN
2230 | 793 725 | 1299 /50 | 7253 24 4 2
2:45 1793 | 3 1247 /T2 |z¢?9 | v/ | V| %
oo | 73 1 25 1243 152 2237 | % |V /A | /1 l3a | 7o
(05 | B8 | #5 1353 /7o gv/0 | 3¢ L | A
(50 | /53 7S /3372 /72 302/ L | L
2295 /73 V&5 1290 /77 13/27 3 VA | £/
2:60 V773 | 25 | 209 V97 13253 | A/ | % fA/ 30 |0
2:45 /73 25 |Jaco | /53 3352 | 24 5 |
| 330 | /%3 g5 /255 | /§f2 | 35/@ > | Ay | Ax
298 1/93 185 172092 1753 |3¢35V % | wv|A/
300 (/73135 11232 | /73 13321 ) 2% |2/l 27132 |20
348 | 773 £S | 3255 1 /53 l(asze| 24 | A7 A/
3:00 | 793 25 | jara /73 o3 | 2 | AN A
3rvs | 7773 S |1zey | r50 4797 -5 | 7 A7




SENT 8Y:LOUISIANA-PACIFIC

v 3-25-94 5 1:47PK 5 ENGINEERING DEPT, -~

DRYER DATA SHEET

- =
- 17034672815:8 2 :

DATE . D-22-¢5

BYMZMC i

PLANT: : , t -
REVOLUTIONS per MINUTE: (NOTE ANY CHANGES [N SETPOINTE)
FUEL CALIBRATION;
GUTLET DRYER | DAVER WET | DRVBIN — |EVERY HOUR
TIME 8ET FEED INLET OUTLET RJEL BIN LEVEL FLAKE MOISTURE
PONT | RATE | TEMP TEMP | COUNT | LEVEL {SUR. JCORE | N | OUT
voo | /53 V8BS | sa50 | 454 | vzvo | 4 €/ [/ 134 | co
g5 | /93 F5- //52 /§2 (43?2 e VAN 4 T
y:3e 1/§3. . 185 | Jr0 (fR_ (4525 % | R | Ad s
yuus 1793 |85 |20 {ri3 |seos | % 5 | 5 o
Soo | /93 | g5 | /157 | /92 (w737 Yo Vo L Vol 30 | co v
| £/s 1 /73 V28 | g/es | 750 | wsav| X4 % | 4
e |73 | 75 225 /v |yscr | sz | &
S8 /%3 (Fo |y rvr | 75¢ | 5028 | 27 | 27| 4
60 | /53 | Fo (/25 (253 |s/ec| 27 147 4r 30 |co L
05 (/83 (8& (256 | /792 | swsol| 20 |20 20 e
£:30 ' ' £
PRZe ~
D6
2:45
7i3e




ety

SCRUBBER DATA SHEET - A _
. | DATE_7-27-99
DRVER D |SCRUBBER PUMP PPESSUPE | SCRUBBER | VOF FEEDING | K—S FILTER,
FAN UPPER LOWER pH X |OUTMATERIAL| WEIGHTS
TIME |"OF WATER| NOZZLE NOZZLE YES/NC
2:33 Yo Ze /& ) %/5'5 '
9:5d]| 4o EP 12 ¢ 2 Jes
p:30 | Y0 20 (8 yes.
3o | 40 20 (3 Qes
12035 90 20 [P yes
(30 | 0| 20 193 ces
230 |0 | 20 1% . ULs
3:9¢ sz'g ZL /{ 2 5.4 | \\{};4_5é
730 70 A
ls30 | HO 7. r 4 B
e
l
:
l
r

SIGNATURE




t——— L et e

SCRUBBER DATA SHEET — B

DATE_7- 27-95

“OF WATER | "OFWATER | MAKE UP INLET |
WATER LEVEL| SCRUBBER LOWER X UPPER X | WATERA | TEMPTO
TIME | SIGHT GLASS ! "OF WATER | CHEVRON | CHEVRON ADDED | SCRUBBER
8:30 £l 26 : (7
q9:30 full 28 /173
10:30 Eudl - 29 (23
1 30 fauf 29 17Y
2:30 1S 30 {72
}: 36 -Fnﬂ ag : 176
230 o) lig /747]
330 ‘F/U C( y :go | 74[
v30 OO . 2B 17
S30 FoCL 30 \ ghe)
&3
]
H
SIGNATURE

T




LOUISIANA-PACIFIC CORPORATION
DUNGANNON, VIRGINIA

TR0 < LA

O Al

SHIFT OPE

RATING REPORT

SUPERVISOR_ 77/ poswsr ___ SHIFT g9 Jom CREW_ e DATE_2-25-%5

PRESS OPERATION
| FROM | 70 LINE SPEED |THICKNESS| PRESS LOADS | 3/3'FOOTAG msnowmm
i 5 : ‘ M E 0
E“ - !_ PR ———— st } .
T Tpm | 3277 Je (27 204 294
L p— - — —
TOTAL 17/ SFogzer 172 4 67 | —
17,192 / An
* nONUS OPERATION _ . &?#
| HOURS FUEL | HOURS FUEL NO. OF "A' BUNDLES 77 1
USAGE WCGD | USASEGIL NO. OF *‘U* BUNDLES ¢ W(g
/2 K% NO. OF ‘E' BUNDLES '
DRYER OPERATION /0.5 ‘37% 22
DRYFUEL | OLFUEL { AVERAGE [ RUNNING | DOWNTIME | AVG. WET [ AVG.DRY
IN COUNTS | USAGE HRS| INLET OUTLET | TIME (MIN) | (MINUTES) | MOISTURE |MOISTURE
Ssgo | o |1ey 192§ /3 ? 31 &3

BARK MOISTURE % (AVG.) %/

—

SCRUBBER WATER METER READING

BEGINNING OF SHIFT_v28.0¢0

END OF SHIFT 227

D20

"OTAL GALLONS USED THIS SHIFT

o

FUEL MOISTURE 3.0




eRC b ey

e . TT : R ...,..;,.....,..,......m.w.....
B . y R R \ TN

R -._ﬂ dﬂ.-u& nﬁ.—.’n.—ﬂ o, e IK-{IIM&-

,.//Eff:f. _. .._.,. _ .,

o
AN
- .,//, ARNARN ./ A
3 M.///V/.// /////.//M/./ /_.///// .
\ 5,

N

&
o




o

! ,
-

_/

7%7% %

/

By i

N
o




RN

[

FEB I( 95 ﬂED

I 52 PH  WCAS]

DATE¢s )-24~ €5

Pk B IO

FAX o,

"RTO DATA SHEET

BTUE (On or Off)
Temp-Comb.Chamber
Temp - Inlet

Temp - Exhaust

Temp - Cham. #1 Jowes bed
Temp - Cham, #2 lower bed
Temp - Cham #3 jower bed
Temp - Cham #4 lower bed
Temp - Cham #5 lower bed
Temp - Cham #§ lower bed
Temp - Cham #7 lower bed
Temp - Cham #8 lower bed
RTOAP

Pressure - Inlet Duct

Temp - Burnes #1

Temp - Burner #2

Temp - Burmee 83

Cutput - Burmer #1 Cont. %
Cutput - Bumer #2 Coat. %
Output - Burner £3 Cont. %
Setpoint - Bumer #1 Cont. °F
Setpoint - Burner #2 Cont. °F
Sctpoint - Burner #3 Cont. °F
Motor Amps - Fan #1

Motaor Amps - Fan #2

motor Speed - Fan #1

Motor Speed - Faa #2

CO out from CEM

Alr flow from CEM

Y10 Qyo

Time
'!"};p 1'&5 e

= Orr-

UNIT:

5. g.se

708 7066945

D*-’{!jjnngg

-

Ja g

1557 1859 4SLY
(e e s

diy 305 3y ds o9 O
¢l Y 24D

74 e 17¢%

(SqL 53¢

|537 ]Sﬁ‘(

RIVEENIL S

s
228 2 7222 329 2r S 114

e

210

3el

174

=
¥
Q
X
r

F-;f”

g

e

276

1Y) 1) g4 w2 &Y 244
dep Jed Jog i ¢ M7
249 250 2gg HE 260 240

JASS
LY

288,

33 9 3L US e Xp?
33> 351 3s¢ Lo Hed 363
357 3s% 351 3% 349 347
42012 3 BN

¢ e

3o

54
151

262 253 ey 26y 254 ANS 146

(M99_t508 {139 1455

S0 (505 \So6
(9973495 togy Aste 19al (47 1HE

199 (450 soy 1S3 43T 1420 (452

RERRIE

%0

5 = |

\Sod 1479

leos 9L

1LOL 1¥o

sy w8 Y9 M1 HYT Wee YRO

yay, Q3

4.7 410 34l

37.0 $0.1 Lo, 499

26061 #2230 27 924 €LY

160 1Sues 150y

8o, 1560

180 (540 (Scu

(se)  14ot

ISQO 1§00

3 9D
o) €2l

\Heod S

‘50 9 Jox ot!

tSos  (go2

(Coy) |S¢¢  iSee

V500 1w

{Sw s e 0

Sl
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DATE:s 2a9-15

FAT HO. 708 7066945

RTO DATA SHEET

BTUE (On or Off)
Temp-Comb.Chamber
Temp - Inlet
Temp - Exhaust
Temp - Cham. #1 lower bed
Termp - Cham, #2 lower bed
Temp ~ Cham #3 lower bed
Temp ~ Cham #4 lower bed
Temp «~ Cham #5 lower bed
Temp ~ Cham #6 lower bed
Temp « Cham #7 lower bed
Temp - Cham #8 lower bed
RTO AP
Pressure - Inlet Duct
Temp - Burnes #1
Temp - Burner #2
Temp - Bumec #3
Output - Bumer #1 Cont. %
Output - Bumer #2 Coat. %
Qutput - Burner #3 Cont, %
Setpoint - Burner #1 Cont. °F
Setpoint - Bumer #2 Cont. °F
Sctpoint - Burner #3 Cont. °F
Motor Amps - Fan #1
Motor Amps - Fan #2
motor Speed - Faa #1
Motor Speed - Fan #2
CO out from CEM

. Alr flow from CEM
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FEB-14-05 WED 1:52 P WCAS

DATE:2 ¢/ ~1y~5$

FAI RO 708 7066945
RTO DATA SHEET

UNIT: Dungsnnon
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BTUE (On or Off)
Temp-Comb. Chamber
Tenp - Inlet

Temp ~ Exhaust

Temp - Cham, #1 lower bed

Time
{loe 1L\S ):

150 155] 1592
1w |2 )
3 v 3]
L D9 319

Temp - Cham. #2 lowerbed 24 2 29y 299

Temp ~ Cham #3 fower bed
Temp - Cham #4 lower bed
Temp - Cham #5 lower bed
Temp - Cham #6 lower bed
Temp - Cham #7 lower bed
Temp - Cham #8 lower bed
RTOAP

Pressure - Inlet Duct

Teﬁup ~ Burmer #1

Temp - Burner #2

Temp - Burnec #3

Qutput - Bumner #1 Cont. %
Qutput - Burner #2 Coat. %
Qutput - Burner #3 Cont. %
Setpoint - Burner #1 Cont, °F
Setpoint - Burner #2 Cont. °F
Sctpoinf - Burmer #3 Cont. °F
Motor Amps - Fan #1

Motor Amps -Fan #2

motor Speed - Fan #1

Motor Speed - Fan #2
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Alr flow from CEM
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PLANT: =
REVOLUTIONS per MINUTE: INGTE ANY CHANGES [N SETPOINTE)
FUEL CALIBRATION:
OUTLET DRYER DAYER WET .DRYEN EVERY HOUR
TIME 8ET EED INLET OUTLET FUEL BIN LEVEL FLAKE MOI{STURE
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APPENDIX O

FIELD EQUIPMENT CALIBRATION DATA
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E.T.5. INC.

¥ETER CONSOLE CRLIBRATICN FORM

Yeber Box Noo.vsassasas 8

THERMOCOUPLE MUMBER i
Reference

Teaperature

@

3

109

20¢

301

500

91

pal

181

823

920

— e D 0O~ O LA B e D e

—

Calibration Perforsed By vu.v...

Past Test Calibration—Contract $\-

Pre-Test Calibration~Contract 8-

Conzents:

REFERENCE CRLIBRATOR
Dat! PesNssssssanaTBERERS IHGV'94 .

Tesperature
e
28
98
290
3el
&2
499
620
699
197
833

R. Raberson

*

L CALK

- Thersocouple Difference

0.9
8. 408
9,357
9.002
¢, 009
8.000
9,204
0. 894
0.172
8.238
0. 147

9,148  AVERAGE DIFF ~




E.T.S. I
METER CONSOLE CALIBRATION FORM

ter Box Nosesvenanaas 8 REFERENCE CALIBRATOR HH71 CAL-H
“REOCOUPLE NUMEER 2 Datl sicrinessnnainnnanss  18-Nov-94
Reference  Thersccouple Difference
Teaperature Temperature %
1 ] 2 9.229
2 39 28 8.493
3 101 %8 8.533
§ e%e . 280 2.2
3 30 ] 9.2
6 409 399 2116
7 R 50a 0,29
8 60 - 597 8.283
9 708 833 8.28
12 8 7%8 2.1%3
i 90 898 . 147

@.158 AVERRBE DIFF
alibration Perforsed By o......  R. Roberson

Jast Test Calibration-Contract #\-

- e=Test Calibration-Contract &~

tsents:




ster Box Nowssersaraee

{ERMOCOUPLE NUMBER 3
Refearence
Tesperature

6ed
78R

B0 ] YA DT e
8888y

10 T
i 301

talibration Perforuad 3y veveess

Jost Test Calibration—<Contract #\-

re-Test Calibration-Contract 2-

Comnents:

E.T.S. INC,
KETER CONSOLE CALIBRATION FORM

8 REFERENCE CALIBRATOR

Date seeaassscnvansaanins
Difference

Thersocouple
Tesperature
8
&9
97
199
320
398
498
597
638

798
899

R. Rcherson

¥

0. 920
8.284
8.336
. 152
9.¢39
8.233
9.208
8.283
8.172

0.1
. 147

8.1%9 RVERAGE DIFF

K7L CAL-K
18-Nov-94

N

S B

T

=

.,._..




leter BoX Noveesersunsns
TERMOCOUPLE MUMEER

E.T.5. INC.
METER CONSOLE CALIBRATION FURM

8 REFERENCE CALIBRATOR
# Dat! SesssransenupsananEh
Difference

Reference  Thersocouple

Teaperature Tesperature
! 2 8
2 3® )
3 168 97
4 L 159
3 ) 309
b 489 398
7 R 498
8 63 599
9 701 799
19 809 799
11 IR 893

Calibration Perforsed By .

Gnst Tast Calibration-Contract $\-

,pe-Test Calibration-Contract 2-

mnents:

R. Robersan

3

0.020
0. 294
0.33%
e.1%
8. %9
8,233
2.208
8.8%4
8.686
0.879
0. 147

2. 158

HH7L CR-K
12-Nov-94

AVERRGE DIFF




gter Box Nosssreanrans

E.T.5. INC.

METER CONSOLE CALIBRATION FORM

8 REFERENCE CALIBRATOR HH71 CALK
HERMOCOUPLE MURMBER 5 Date civevverusanseccenss  (8-Nov-34
Referance  Thermocouple Difference
Tesperature Temperature ]
1 e 8 8. %08
e 39 x| 0.204
3 109 98 LT
4 209 268 8.008
3 30 39 0000
1 L) 398 8.233
7 530 498 8.298
8 683 609 .00
9 ) 638 8172
19 ) 198 2.19
11 909 4 8.147
0.133 AVERABE DIFF
calibration Perforsed By ....... f. Roberson

Post Test Calibration—Contract 3\-

Pre-Test Calibration-Contract &-

Coxments:

i




E.T.S. INC.
METER CONSOLE CALIBRATECN FORM

ter Box Nousesesunaas 8 REFERENCE CALIBRATOR HHTL CALH
TRMOCOURLE NUMBER b Date siicivisnninniienias 18-Now94
feference  Thersocouple Difference
Tesperature Teaperature %
{ e e 2.902
2 3 28 2.484
-3 1¢e 9 2.357
4 199 198 8.152
3 328 300 8.009
b 409 3% 8.114
1 500 K7 0.313
8 500 600 - .92
9 709 699 0.0856
12 ') 738 8.159
11 900 858 0.147
. 8.153  RVERASE DIFF
‘alibration Perforsed By ..v...,  R. Roberson
2ast Test Calibration-Contract - ———

ke 2-Test Calibration—Contract 3-

| 1ments?




R E.T.5, INC. =
METER CONSOLE CALIBRATION FORM
;l‘_.
Meter BaxX No.vosieuerss 8 REFERENCE CALIBRATOR HHTY CAL-K b
THERKOCOUPLE NUMBER T Date vvvsvnnsisseassoens  10-Nov-94 —
Reference  Thermocouple Difference b
Teaperature Tesperature . % i
1 ) ') 8.029
2 3 29 0.284 i
3 109 98 8.397 b
4 289 ey S 8.000
3 30 328 0.009 r~
b 420 398 9,233
7 SR 438 9.204 e
8 500 .} 9.200
9 790 533 2172
.
I
18 800 748 2.139 v
1 909 838 0.147

8.135 AVERAGBE DIFF
Calibration Perforzed By ..... . R. Robersen .

Post Test Calibration-Contract 3\-

Pre-Test Calibration-Contract #-

Conments;
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ET1.5. INC.
RETER CONSOLE CALIBRATION FURH

Peter Box Nousssensaess 11 REFERENCE CAILBRATOR W7l CALK . o
THERMOCOUPLE NUMBER 1 Date cuvvenvvnnnannaneas,  17-Sep-94 - o E i
Reference  Thersocouple Difference o
Tesperatwre Temperature % —
1 8 e 2.2 D
2 x k4 Q. tea
3 1 181 -4in
4 209 M - 2. 009
3 3 3 2.00
b 409 409 9. 000
7 S ®e Q.0e8
8 1. 602 9.220
9 e % 9.2e2
19 g0 891 -2.07% —
1 501 901 9.200 L

-3.823  AVERREE DIFF .
Calibration Perforned By .......  Mick Berkhead P

Post Test Calibration-Contract #\-

Pre-Test Calibration-Contract 3-

Conzents:




E.T.S I
METER CONSOLE CALIBRATION FORM

0P Box NDesveennnsns 11 REFERENCE CAILBRATOR 71 G
IRMOCOUPLE NUMBER 2 Date sevvverunensanennaes  17-52p94
Reference  Thermocouple Difference
Tesperature Tesperature 4
H a 2 0. 080
2 [ [b] 0.202
3 1 109 0. %0
4 cee e 8.000
3 309 299 9,132
b 439 409 .00
7 N 499 0.194
8 629 509 g0
9 ) 699 Q.085
10 g - 864 8. 808
i 981

99 8.873

. 8,23t RAVERAGE DIFF
libration Perforzed By ouvuses Mick Berkhead

5t Test Calibration-Contract 3\-

~-g-Test Calibration-Contract §-

connentse




E.T.5. INC.

METER CONSOLE CALIBRATION FORM

Meter Box Noueaesessass 11 REFERENCE CAILBARATOR HIL CAL-K
THERMOCOUWPLE NUMBER 3. Date cevvrnrannenriinnnis 17-Gep-34
‘ Reference  Therzocouple Difference T

Tesperature Tesperature %
1 2 2 .23
2 75 ) 2.0
3 10 %@ 0.8
4 cee 2ee 9.009
3 30 R 2.%0@
b 420 429 0.209
1 ] 459 0.104
8 636 6ea 0.208
9 kL 639 8.986
18 8ed 800 2.0
11 981 4o 9.873

Calibration Perforaed By «vvuus

Post Test Calibration-Contract 3\~

Pre-Test Calibration-Contract $-

Canaents:

Mick Berkhead

9.4 AVERARGE DIFF

———y

——
P

"
.

.



E' T. sl Im.

FETER CONSOLE CALIBRATION FORM

ter Bax Novvusicnnans 11 REFERENCE CAILBRATOR 7L CAL-K
. ERMOCOUPLE MUMBER & Dabt® sevesecerevnnanaanes  17-Sep-34
Reference  Thermocouple Difference '
Tesperature Tesperature !
1 2 9 8,009
2 2 %} 0.
3 108 189 - 0.9
4 ™ 200 8,902
] 30 39 2,000 -
b 430 420 0,009
7 Sx e 2,90
8 603 s08 2. 002
9 TR ) 2,9
_ 19 8ea a 0,009
i 1 9081 981 2,200

Alibration Perforsed By ......,

;s Test Calibration-Contract #\-

= +g-Test Calibration-Contract &-

Connents:

Mick Berkhead

@, 000 AVERRSE DIFF




Meter Box No..vesnvsess
THERMOCOUPLE NUMBER
Reference
Tesperature
8
-3
1eg
288
R
409
®0
62
788
09
381

— 0 (D =~ O U B TO

— &

Calibration Perforsed By .......

Post Test Calibration-Contract 8\~

Pre-Test Calibration-Contract -

Comments:

E.T.5. INC.
FETER CONSOLE CALIBRATION FORM

Thersocouple
Tenperature

Mick Berkhead

11 REFERENCE CAILBRATOR _
5 Date (B A NEENE NN NN ENEEEN l?'sep-ag

W71 CALH

Difference

5

2. 000
8.009
0.8
9.000
0.200
0.900
8.909
@.%00
2.009
2. 202
2.%08

8,008 AVERAGE DIFF

T

{




Calibration Perforsed By .......  Nick Berkhead

E. T. s-l Iml
METER CONSOLE CALIBRATION FORM

Heter Box Nouesirnviaes {1 HREFERENCE CAILBRATOR K71 CAL-K
THERMOCOUPLE NUMBER 6 Date siveeereeesrnanvecee  17-5ep-34
Reference  Thersocouple Differsnce '
Teaperature Tesperature 4
1 e e - @000
2 32 x 9. %03
3 199 10@ © .
4 20 20l . 208
S o k) o. %0
b 408 408 2,000
7 2 Sed 9. 0
8 £e 1-1] 0.8
9 T 7%Q 0.9
18 889 829 0,009
it %01 981 9.8

2.880 AVERAEE DIFF

Post Test Calibration-Contract #\~

Pre-Test Calibratien-Contract &~

. Connents:




E.T.S. INC,
FETER CONSOLE CALIBRATION FORM

feter Box Novsesersenas 11 REFERENCE CAILBRATOR HHIL CALH
HERHOCOUPLE NUMBER T Date saeeivvarrannnnnns oo 17-Sep—94
Reference  Thermocouple Difference
Tenperature Temperatyre %
1 ? 2 .9
2 2 2 9,260
3 199 19@ 9.200
4 209 20 0. 09
3 kol 309 9. %08
b 490 489 e. 209
7 00 0 .00
8 683 608 0.209
9 gl 700 8.909
i8 809 820 9.0089
1 @4 901 9.0
8.000 AVERAGE DIFF
Zalibration Perforsed 3y .iuv., Mick Berkhead

Post Test Calibration-Contract #\-

Pre-Test CalibrationContract #-

Cosvents:

ey
I

wemm
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EPA METHOD 20 ¢
INTERFERENCE RESPONSE TABLE ‘ .

-———

Date: 04/15/93

-
Analyzer Type: . Oxygen 1.
Serial Number: 111917

Span Value: 25 % . -

[

. | Concentration Analyzer —

Test Gas Type (ppmdv) Output % of Span P

co - . 488 0.009 0.0004 '

02 098] - 0.015 0.0006 =

502 231 -0.022 0.0009 w
NOx 232 -0.014 0.0006

Total 0.0024 -

% of Span = (Analyzer output response / Instrument span} x 100

The sum of the (% of Span) values should not exceed 2%,
F




M¥ETECOD 20
INTERFERENCE RESPONSE TABLE

DATE [DI/): IICH-

ANALYZER TYDE:

00- ¥

TIST GAS TYPE CONCENTRATION ANALTZER § CT S2A)
(pomdv) OUT335T

!
3 SOz 250.¥ 0. 00 0.00 |

N Ox g .0l 0.058

Co ‘5‘*4— O.00 C-00
O= 2. 0% 0.03 o.15 |
TQTAL, i

N R . P'ZB

—— T

SERIAT, NUMBER: N3IKLIDIqT

The sum of tle (% of Span) veluss should not axcasd 2%.

x

_;.___...- ~.%.0B. 523N = (ANALYZER QUIZUT REISZONSZ/INSTRIMENT S3AN). X-100
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METEOD 20
INTERFERENCZ REZSPONSZ TARLE

DATE: fO/[ /77 |
ANATYZER TT2E: C/O ;FFCQr
szzran, yuvazz: 7% — 29883 -3

T=ST GAS TIZE CONCENTRATTON ANATLTZZE % Q0F SZAN
(ppmdv) 0TT2UT
. - 12,
O,L 3. ] p. ¢ -0.067 |
_ ' N7y (230
/U(-gi . ‘:‘)'l’b 0.9 . Q.0co _ _
Coy |- [0y .| 0.8 Y ooo |23
) 20y 90 o000 W22T
TOTAL )
— e . —— e =—'——__:_._60CD .io&___——h—
- .. _.% OF. S2AN. .= (AMALYZZIR QUTZUT RESPONSZ/ITNSTRIMENT S2AN). X-100. _e—--

The sum of the (% of Span) values should not exceed 2%.
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MET=0D 20

INTERFERENCE RESPONSE TABLE

DATE : fU/C/Q‘;/. |

VAL

o
ANALYZZR TI2Z:

il

SERIAL NOMSER: _/ O A//K AN =6 J—ary

CCNCENTRATIOR

& .. .. % QF. S2AN .= (ANALZTER OUTSUT RESPONSZ/INSTRUMENT. SPAN} z 100

_ 0, Ot{cl:

o

T ANAT,TZER % 07 SZAN
(pomdv) QUT2TT
O) 201 0.015 5003
(° _%_i_’zé'ot/ 0 ,0_1-. 0,004
(O, (194 6.9 | 4 ooy
O’
5 O 2 Q"L\.{ 0.1 O.002
TQTAL

0,010

The sum of the (% of Span) values should not exceed 2%.
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- ETS, Inc
NOx ANALYZER CONVERTER CHECK

TEST INFORMATION

-17, sff [

Anzalyzer Manufaruree, Thermy  Envies
Model No.: i AL
Serizal No: Ro e 24 2462.21Y
Span Setting (ppm): 259
NQ Gas Value: 2.3¢
NQO2 Gas Value: 283
Date: E-3-95
‘Technician: B Hayes
ANALYZER RESPONSE
Prepared Sample
time |[response time lresgense Highest
{min) {ppm) (min) {pom) Response |
1 ;28 1 18 236 (pom)
2 239 1 1T 1287
3 288 | 18 ~ 36 28
4 2 58 | 18 1-4% .
E - 97 | 20 |24¢ Final
- 287 21 28Y Respcrnise
7  1-.5% 22 | 28¢ (perm)
8 1287 23 1285 254
9 2 87 24 12389
10 1287 25 293¢
11 | 236 26 28 [ Reducicn
12 287 - 27 134 (%)
13 291 28 23¢ '
14 286 28 | 23 ‘A
15 2256 20 7 84
NQO2 Gas
NQ2 Gas (ppm): 28
Stable Respense (ppm): 184
Conversion Ef. (%): 44. 3
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MLSLRIILL L DL . et o DM AtEE SEATTIL

S Scott Specialty Gases A5

—

1750 EAST CLUB BOULEVARD, DURHAM, NC 27704 @19 ZDED  FAX: ©19) 20008

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer Assay Labaratory . '
ETS, INC. Scott Specialty Gases, Inc. Purchase Qrder 5502 -
Atn: Bill Hayes 1750 East Club Boalevard Scott Project #  12.11635
1401 Municipal Road NW Durham, NC 27704
Roanoke, VA 24012
ANALYTICAL INFORMATION
Ccmﬂcdto mwdthcmmmmspeaﬁunomofEPAPmtocol Procadore #G1, issned September, 1993,
) Cyﬁuder Number  ALM-004542 Certification Date 05-12-95  Expiration Date 05-12-98
R Qﬂmder Pressure 2000 PSIG Previous Certification None ' )
ANALYZED CYLINDER / _
% Companents Certified Concentration Ansivtical Gneertaintv®
T Toe -.Ox,}‘;’;e“ 9.86 Ya +/« 1% NIST Directly Traceable
.. . Carboa Dioxide 10.05% +{- 1% NIST Directly Traceable
"""" ““Nitrogen . Balance
’Dnmmﬂmqhdamaknmmnlﬁ. E
.~ ‘WWummdmﬂmmmMnhﬂmh&ﬂ-‘ dxrd exror & procicoa of e o (ad
i _ REFERENCE STANDARD
*'1 2 Typ Expiration Date Cylinder Number Concentration _
L TST ENTRM A 2658 1196 ALM-0318383 9.68 % G2 Balance in N2
e NI'RM #1675 0985 ALM-032766 14.01% COZ2 Balance in N2
X i,
A INSTRUMENTATION "
=7 Instrament/ModeV/Serial # - Last Date Calibrated Analytical Principle
L Vman £3400/16304 04-19-95 Gas Chromatography

AN Camponenu First Triad Analysis Second Triad Analysis Calibradoa Curve

Date: 03-12-93 Raxpoxzse Units: Arca jo 17 Rexposss Uniex: Datex 04-15-53
STD~255529 SPL=260232 SID= -
SPL~260614 STD-235G7 by SID-
STD=235%11 SFL=1260163 STD~ 3PL-
Date: 03-12.93 Responsa Unity: Arca Date Rospoume Usite: D 041993
STD=26133 SPL-1396321 ST~ -
SPL=119433 STD=152161 SPL- SID~

. STD=23124 SPL=159430 STD= -

R Date:- Respoase Unim: Dace: Ropocae Usne,

STD~ SPL= STD=~ IPL-
SPL- ST~ SPL- $ID=
STD= SPL= byyo 5L~

BB

Analyst B. Hecton




Scott Specialty Gases, Inc. - 3

, NCZT T8 ooy 2O P (G0 20 TR : I

CERTIFICATE OF ANALYSIS: EPA PROTOCCL GAS

Customer . Assay Laboratory
ETS, INC. Scott Specialty Gases, Inc. Purchase Order 5129
Attn: Bill Hayes 1750 East Club Boulevard - . Scott Project# 12-08743 .
1401 Municipal Road NW Drurbam, NC 27704 ¥
Roanoke, VA 24012 b
ANALYTICAL INFORMATION b
Cetified to exceed the minimum specifications of EPA Protocol Procedure #G1, issued September, 1993, . o
Cylicder Number  ALM-04567] Certification Date 10-05-94 Expiration Date 10-05-97 —
Cylinder Pressure 1915 PSIG Previous Certification None e
ANALYZED CYITNDER .
Componenis Certified Concentration Anahtical Uncertaintv® .
Carbon Dioxide 17.25 % +/+ 1% NIST Directly Traceabie g
Oxygen 221 % +/- 1% NIST Traceable
Nitrogen : Balance
Do oot nse whes cylmder pressare iy lews than |30 PS1G.
* Azalytical wacertaiaty 3 inchwive of pal kuows arur soaress which o least inchades referesos standard emor & preciion of the m
¥ REFERENCE STANDARD U{
... .Type Expiration Date Cylinder Number Concentration =
= <. NTRM # 1675 09/95 ALM032766 14.01 % Balance in Nitrogen: e
i .. GMIS 12/95 KIM-000274 ) 20.98 % Balance in Nitrogen o
'INSTRUMENTATION - B EE
- Instrument/Model/Serial # Last Date Calibrated Analytical Prirciple
Varian £3400/0160 09-14-%4 Gas Clromatography i
Varian /3400/16804 09-14-54 Gas Chromatography !

ANALYZER READINGS (Z=IZetoGss Re=Reference Cos T=Test Gar  r=Correlation Coefficient)

Compopents First Triad Analysis Second Triad Analysis Calibration Curve
Carbon Dicxide Dutn: 10-05-54 Resposss Unity: Area Dtz Respoass Ugits: Date: 051454

STD~376600 IPL-T11262 STD= SPL~-

SPL-T11331 SPL=T09309 3FL~ SPL-

STD=37733 STD=¥77983 STD~= $TD- —
Oxygea Date: 10-05-%4 Rexponse Units: Area Date: Rexporsa Units: Date: 09-14-54

STD=-TT7™1 SPL-T21256 STD= SPL=

SPL=120924 SPL=§19633 SPL- SPL~

STD=717T STD=TTI332 STD=- STD=

Das: Respogae Unioe: Cax: Rezporse Units:

STD~= SFL= STD~ SPL-

SpL- SPL- Pt~ SPL-

STD= STD= STD= STD=-

Anztyst A Barber




3106

;’53 Scott Specialty Gases, Inc.

1750 EAST CLUB BOULEVARD, DURHAM, NC 27704 (919) 200803  FAX: (319) 2200808

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer Assay Laboratory

ETS, [ne. Scott Specialty Gases, Inc. Purchase Order 5345
Aun: Bill Hays 1750 East Club Boulevard Scott Project#  12-10343
(401 Municipal Road NW Durham, NC 27704

Roanoke, VA 24012

ANALYTICAL INFORMATION

Certified to exceed the minimum specifications of EPA Protocol Procedure #G1, issued September, 1993,

Cylinder Number  AAL-T446 Certification Date 02-1495  Expiraden Date  02-14.97

Cylinder Pressure 1841 PSIG Previous Certification Nene

ANALYZED CYTINDER

Nitric Oxide 150.0 PPM +/- 1% NIST Directly Traceable

NOX 150.0 PPM Reference Value Only
Nitrogen Balance

Do not ase when cylindar pressure is less thes 150 PSIG. -
* Asalytcal unesrainey is inclusive of usual known eror souress which ar least includes reforeace smadard error & presisicn of the masurement processes.

REFERENCE STANDARD

Type Expiraticn Date Cylinder Number Concentration

NTRM# 1653 08-96 ALM-036429 245.3 PPM Balancs in Nitrogen
NTRM# 1686 08.96 ALM-025095 495 PPM Balance in Nitrogen
INSTRUMENTATION

Instrument/Model/Serial # Last Date Calibrated . Analytical Principle

NICOLET / 8220/ AAB9400252 01-26-93 FTIR

ANALYZER READINGS (ZsZero Gas R=Reference Gas T=Test Gas  r=Correlatioa Coefficien)

Components First Triad Analysis Second Triad Analysis Calibration Curve
Nitric Oxide Date: 02-07-95  Respoase Usits: PPM Date 02-1495  Respoase Unite PPM Dam= 01-26-98

Z1=0450 R2=2463 D=0214 Z1=0559 R2=455.4 D=0

Rl=2453 =4.180 T3=1495 Ri=d95.0 o=0.072 T-1492

Ti=149.7 Ti=149.5 RI=246.4 Tl=t49.7 T2=149.1 RI=4936

Date: Respoms Unite Date: Responsa Unitx: Dare:

Zi= 2= paly Zl= R2= Fall

Ri= = Ti= Ri= o) 8=

Ti= Ti= R3= Ti= 2= R3=

Daex Response Unire D Responsa Unite Dxe

Zl= R2= 3= Zl= R2= D=

Rl= I~ Ti= Rl= Fall Tiw .

Ti= 2= R3=~ Ti= Ti= K3

TN C2nn

Asalyst l\{‘ Morris \




5 Scott Specialty Gases, Inc. | i

1730 EAST CLUB BOULEVARD, GURHAM, NC 27704 (519) 220003 FAX (N9) 200908 e - (’
e
CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS _ _ , : !
Customer . Assay Laboratory ' ' : -
ETS, Inc. Scott Specialty Gases, Inc. . Purchase Order 5129 ) L
Atmn: Bill Haves 1750 East Club Boulevard Scott Project #  12-08743 o
1401 Municipal Road NW Durham, NC 27704 : .
Reoancke, VA 24012
ANALYTICAL INFORMATION i
Certified to exceed the minimum specifications of EPA Protocol Proced.m'e #G1, issued September, 1995. - —
Cylinder Number  ALM-045665 . Certification Date 10-11-94  Expiration Date  10-11-96 i
Cylinder Pressure 1875 PSIG Previous Certification ~ None T
ANALYZED CYLINDER e
Components Certified Concentration Analyticai Uncertaintv® :
Nitric Oxide 225 PPM +i{- 1% NIST Directly Traceable
NOX 227 PPM " Reference Value Ouly
Nitrogen Balaace
Do not e when cytinder pressars is less dan 130 PSIG.
= Anatvtical mmecrumty is inclusive of asnal known cror soarces which af [east mchndes ref= dard cxror & precision of e m b
REFERENCE STANDARD .
. Type Expiraton Date Cylinder Number Concentration
: NTRM# 1685 08/96 AILM-036516 245.4 PPM Balance in Nitrogen i'_ ‘
T NTRM#? 1686 07/95 ALM-022384 492 PPM Balance in Nitrogen .
"INSTRUMENTATION -
" Instrument/Model/Serial # Last Date Calibrated Analytical Principle &

NICOLET / 8220 / AAB9400252 09-24-94 TR P
NO: Honba/CLAS3A/8506358093 10-10-94 Chemihrminescent

ANALYZER READINGS (Z=Zero Gas R=Reference Gas T=TestGas r=Corredation CoefBicear)

Compooenis First Triad Analysis Second Triad Analysiz Calibraticn Curve
Nitric Oxida Data: 10-04-54 Respoese Units: FPM Dats: 10-11-94 Response Usits: PPM Dats: 10-10-94

Z1=0.1 RI=l38 Z3=05 Z1-0.6 R2=492.1 23=0.7

Ri=245.4 2-03 3~224.1 Ri1=~491.4 2-03 T3=224.8

Tl=14 T4 B3=2443 TI~245 TI-1242 R3=e914

Dam: Respanse Units: Daze: Responss Ugits: Dae:

Zl= R2= F= ' Zl= R2- D=

RI= - 3= RI- 2= T3~

T1- T2- Ri= Ti= 2= R3~

Date: Resporse Unita: Daze: Rexpoese Uzits: Daa:

AL R2= - Zl= RI= 3~

Ri= 2= T3~ Ri= 2= T3=

TI= 2= R3= T~ prad R3=

2

Apalyst K Cooke




-,
,// —

<3 P> .‘,,LIQUID CARBCNIC % 7

~ - :
N b /— h

S “" CYLINDER GAS PRODUCTS -
2135852154 | 5700 SOUTH ALAMEDA STREET +LOS ANGELES, CA 50053
FAXS 213-585-0582 L - " - .

CUSTOMER  ENV. & INDUST. DIST.

& P.O NUMBER  041994-1

s e L v

?, ,.\, J— ..,_._...-:..'. &3 = .:

|

IMPONENT -2~ - NiST SRM NO. ,I CYLINDER NO.— CONCENTRATION :
JLFUR DIOXIDE  GMIS '_‘,_._."_'_Sv:. 1654 \ SA 6231 $8.4 ppm fs
. = ‘;

R=REFERENCE STANDARD C=GAS CANDIDATE A

- . M

: : - ¥ . .. :

SOMPONENT SULFUR OIOXIDE  GMIS ANALYZER MAKE-MODEL-SN  Siemers Ultramat 5E S/N €1-009 ~ :

ANALYTICAL PRINCIPLE NOIR - . LAST CALIBRATIONDATE  [05/20/94 :

FIRST ANALYSIS DATE 05/16/9% SECOND ANALYSIS DATE 05/24/94 ‘
Z 0.0 R .98.6 C %.9 R 96.1 C 92.2 CONC. $4.4 ppm g

R 989 ° Z 0.0 C 95.6° ; Z 0.0 C 91.9 CONC. 94.0 pem -

; 0.0 C ¢5.4 <R 93859 c o "'p/z 0.0 Coz.4 R 96.2 CONC. $4.5 pem i
UM ppm - -. . MEANTEST ASSAY 4.3 PPyl UM oo . i

. . ot B » '

/

valuss nat valid below 150 psig

~

el

-~ -
THIS CYLINDERNO. A 4778 y ¥ i CERTIFTED CONCENTRATION :!
l HAS BEEN CERTIFIED ACCORDING TO SECTION EPA-6Q0/RI3/226  SULAR DICXIDE | 94.6 pem .;
OF TRACEABILITY PROTOCOL NO.  Rev. 9/93 f NITROGEN BALANCE :
PROCEDURE 61 . £ ‘ .§
| CERTIFIED ACCURACY =2 % NIST TRACEABLE I ] ]
CYLINDER PRESSURE 2000 PSIG i %. :
CERTIFICATION DATE  05/24/94 ) i
l FXFIRATION DATE 05/24/96 ~TERM ~2% MCNTAS —_-_—i .:

Ve . :
CERTIFIED BY W
N
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_;_;9-_. Scott Specialty Gases, Inc.

1750 EAST CLUB BOULEVARD, DURHAM, NC 27704

(19 200603 FAX (919) 200808

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer
ETS, INC.
Atn: Bill Hayes

1401 Municipal Road NW
Roanoke, VA 24012 .

ANALYTICAL INFORMATION

Assay Laboratory _

Scott Specialty Gases, Inc. Purchase Order 5129

1750 East Club Boulevard Scott Project# 1208743
. Durham, NC 27704

Certified to excesd the minimum specifications of EPA Protocol Procedure #G1, issued September, 1993.

Cylinder Number  ALM-045650 Certification Date 10-11-94  Expiration Date  10-11-96
Cylinder Pressure 1930 PSIG Previous Certification None :
ANALYZED CYLINDER
Components Certified Concentration Anzlvtical Uncertainty”
Sulfur Dioxide 224 PPM +/- 1% NIST Directly Traceable
Nitrogen Balance
Do aot g3 when ¢y lmder pressurs is less than LX PSIGL
* Agalytical encertainty is inchosive of esoal knows eror sourcex which o lexat imcludes el derd coror & precaios of tha measoement procetses,
REFERENCE STANDARD
Type Expiration Date Cylinder Number Concentration
GMIS 05-96 ALM017302 498 PPM Balance in Nitrogen
NTRM#? 0260 06-96 AAL-14148 260.5 PPM Balance in Nitogen
T T INSTRUMENTATION o
Instrument/Model/Serial # . Last Date Calibrated . Analytical Principle
-LOW S02: Horiba/ALAZ23AS/850658161 09-16-54 NDIR

ANALYZER READINGS (Z=Zero G R=Reference G T=Tost Gas  r=Correlation Coefficent)

Components
Sulfur Diaxide

First Triad Analysis Second Triad Analysis Calibration Curve
Date: 10-04-53 Respocse Unitg: PPM Daes 10-i1-54 Rerpomss Unite: PPM Dug: &i6-03
Z1=0.0 R2~4973 3=1.1 Z1=-0.1 R2=161.1 23=0.1
R1-4533 z2=1.1 T~T47 RI=261.1 =00 P gtea¥]

TI1=2a3 T=DAS R3-a913 Ti=z13.3 7-ms R3=260.9

Datn: Respousa Upine: Duze: Resporse Uzits: Due:
Z1- 2= p=of AL R2- D=

Rl= 2= T3= Ri= 2= =

Ti= . Ti= R3= TI= = R3=

Date: Response Unrs: Dae: Respooas Unjzs: Daza:
1= R2- = Z1= R2= 3~

R1= = T3= RI= = T3=

Ti=- T2= Ri= Ti= = R}=

.Analyst K Cooke

SN

S

G

————

]

e |
N ]
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7@ Scott Specialty Gases, Inc.

>
e
[*:

PRI

1750 EAST CLUB BOULEVARD, DURHAM, NC 27704 S DD FAL O9) ZDBD — -

1

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

. =

i3

. Customer Assay Laboratory . i EH
ETS, INC. Scott Speciaity Gases, Inc. . Purchase Order 4836 i3

Att: Bill Hayes 1750 East Clob Boulevard - Scott Project #  12-07484 i

1401 Municipal Road NW Durham, NC 27704 . ta
Roagcke, VA 24012 ' . 'E—;
ANALYTICAL INFORMATION : L S g—;

T3 Cantified to exceed the minirmma specifications of EPA Protocol Procedire #G1, issued September, 1993. N 13‘?
izt Cylinder Number  AAL-21323 Certification Date 06-27-94 _ ExpirationDate  06-27-97 e
. »=-Cylinder Pressure 1915 PSIG Previcas Certificetion None . T 4 :‘Irj

2
I,
1

RN

A

* “ANALYZED CYLINDER

Comipotents Certified Concentration Anatvticsl Tocertainty* * :: 3 S
e Carbon Monoxide 300 PPM +/- 1% NIST Directly Tracesble - .
T Balance T

® Az tvtical moucertainty & inclusive of tmal Inown error soteres witch af leest nehides refenencn sooudod eour & precivion of the mearmramest prooctes,

— 7
REFERENCE STANDARD / :
o Type Erpirstion Date Cylinder Number Concestration | L f’.:
S NTRMA 2636 129 , ALM-024902 2432 PPM Balmce in Nitrogen™ . . &
s AT LR B R TR
Snen . : v 7
. s INSTRUMENTATION o _ .
.55 Instrument/Model/Serial # Last Date Calibrated Analytial Principle - -
4777 Varian /3400/16304 © 060394 £ Gas Clramatography
. =it = :
T z e e
. . ANALYZER READINGS (ZrZeroGes ReReference Gas _T=Test Gas _r=Correixtion Coefficient) SR
7" Components  First Triad Analysis ‘ Second Triad Analysis Calibration Curve g :
Carbon Moncxida Dam: 06-17-94¢  Respoose Unins: Arca Det: 062754  Recpocss Uit Ame Dator 06-3-54 i
STD~11623 SPL=14543 STD~12131 SPL=14910 Ef
r SPL~14404 SPL=14302 SPL=14131 SPL-1450% Y]
e STD-11533  STO=UM! STD-11963  STD-12192 &3
- :
- - Dury: Reospance Usite; Date: Rezpoxae Unite: Dutez z:-:-'
R sTIO- SPL- sTD~ sPL- e
sPL= L. spL- s 3
i
SPL- L.
SPL~- srL- =4
A
=
73]
g-a
.'.:
': q..‘a

? A
AN *:.f'"!.i‘
PUIPRPY s Ry |

Y T L
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Scott Specialty Gases, Inc.

Gl {750 EAST CLUB BOULEVARD, DURFAM, NC 27704

.

@9 Z20003  FAX: @19) 2088

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS .- e
Customer Assay Laboratory ) ) !
. ETS,INC. Scoat Specialty Gases, Inc. Purchase Order 4386
- At Bill Hayes 1750 East Club Boulevard Scott Project# 1207484 ,
* 1401 Municipal Road NW Dortham, NC 27704
_"Roancke, VA 24012 : o
; . ‘-:-r!? ] -»-'
ANALYTICAL INFO RMATION' ) - ) ) - i“
“ﬁwf@bﬁndwmeedthcmmmmﬁmmofEPAhtml Procedure #G1, issued September, 1993, i
;""- il _ngr Number  ALM-029325 ® Certification Date 06-27-94  Expiration Date 062797
_.‘,:_—,C_ylmder Pressure 19]5 PSIG Previous Certification Nope -
Pyl "T Lo
DA 5 . b
i3 ”"‘“‘AN ALYZ¥D CYLINDER
f___ * Components Certified Concentrationy Analvtical Uncertaintv*
Sy e S2TDOR MonoTide 594 PPM +/- 1% NIST Directly Traceable
,‘;'.G_,a_v.}'_;:_!.-;::;ﬂitrogen . Balance
Y‘-ﬁﬁrpommwbnqhndamnlmhmﬁlﬁ. i ,
;‘I 'mhmdmmumhmdmdhanmmuh&uhnxhdadmwm& jon of the @ pr
2y \
3; REFERENCE ARD \ !
A . Type': Expiration Date Cylinder Number Copcentration . .
o NTRM# 1681 07/%4 ALML24751 966.1 PPM Balance in Nitrogen r
1,_7._..;:.,@%.. ;.,:..-7 B . i -
RS
£ INSTRUMENTATION . -
{fpi%;‘%mmmuwodeusenu # Last DateCalibrated Anatytical Principle o
=P Varian /3400116204 06-03- Gas Chromatography =
L =Ed
T
First Triad Analysis Second Trisd Analysis Calibradon Curve
Date: 06-20-94 Rovponse Uit Aros Dax 057754 Rapanse Unixe: Arex Dz 06-003-54 Y
STD=49201 L~30211 STD~9643 SPL=30410 =
SPL=30209 SPL-30308 LPL=302¢3 SPL-3306 ¥
STD49239 STD~9130 STO~9718 STD~172 5'_ 3
STD- - . STD- SPL-
SPLe SPL- SPL- L= o .
Dato: Respogse Usitx: Dater Responnse Units: "‘"'-. .
STD~ sPL~ sID- sPL= s
SPL= SPL- sPL- sPL- |, B L
STD- sTD- , sTD~ sTD- o 18
- Z| A
S bav L) Y i
Analyst T. Richards
AT T R T e Tt LRl -t ERARIRE R i S
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P
< X LIQUID CARBONIC
N, CYLINDER GAS PRODUCTS
S .
213-585.2154 5700 SOUTH ALAMEDA STREET = LOS ANGELES, CALIFOANLA 50058
FAXS 213-585-0582 . ’ ’ '
CUSTOMER  ENV. & INDUST. DIST. P.0 NUMBER 011894-2
COMPONENT NIST SRM NO. CYLINDER NO. CONCENTRATION
CARBON MONOXIDE GMIS vs 1681b CC 43645 950 ppm
.'_' \'.
f’ENAI,YZER REéDING
R=REFERENCE STANDARD Z=ZERO GAS C=GAS CANDIDATE
1. COMPONENT CARBON MONOXIDE GMIS ANALYZER MARE-MODEL-S/N  Siamens Ultramag SE S/N A12-729
ANALYTICAL PRINCIPLE KDIR LAST CALIBRATION DATE 12/06/93
FIRST ANALYSIS DATE 01/31/94 SECOND ANALYSIS DATE 02707794
r AN R 950 C ag7 CONC. 2897 penm Zo R 950 C 896 CONC. 896 ppnm
R 950 Z 0 C 897 CONC. 897 pam R 950 Zo C 8% CONC. 896 ppm
Z 0 C 97 R gs50 CONC. 297 pem Zq C a9s R 950 CONC. 895 ppm
UM ppm MEAN TEST ASSAY 897 "ppn UM pen MEAN TEST ASSAY 895 ppm
- l"'
!
THIS CYLINDER NO. sa 10333~ = ¥ r: ST CERTIFIED CONCENTRATION
HAS BEEN CERTIFIED ACCORDING TO sacrmN 0.4 CARSCH MONOXIDE 897 ppm
OF TRACEABILITY PROTOCOL NO. 1 N NITROGEN BALANCE
- PROCEDURE 6l *
CERTIFIED ACCURACY = 1 % NIST TRACEABLE
CYLINDER PRESSURE 1450 PSIG
CERTIFICATION DATE  02/07/94
EXPIRATION DATE 02/07797 TERM 3& MONTHS
- | o
ANALYZED BY CERTIFIED BY
nwa T. TCUNG




Scott Specialty Gases, Inc.

1250 COMBERMERE STREET , TROY, M1 48083

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

(810) 585-2950 FAX:(510) 589-2134

Customer Assay Laboratory

C A E INSTRUMENT RENTAL Scott Specialty Gases, Ine
246 WOQODWORK LANE , 1290 Combermere:
PALATINE, IL 60067 Troy, MI 48083
ANALYTICAL INFORMATION

Purchise Orduf :
Scott Project #: 5_75595

12908-85-7333

Thucuuﬁmnnwupq{mncdacmdhgm EPATmcubdnmemlForAssydeauﬁmomem

Calibragion

Cylinder Number : ALMO0S51S
Cylinder Pressure +: 1100 psig

Procedure Gl; Sepember, 1993

Cuﬂﬂc:u Data: 13195
Pr'cviuua Certificate Date:  5-3-93

Expiration Date:  1/31/98

£1% NIST Directly Traceable

24.58 ppm

Bahnce Gas: Nitrogen

below 150
& :Domwgmm Cﬁmmu:d bom“ :::r"mcn which 2t jeast incinde precition of the mmcn:m
REFERENCE STANDARD . -
. Type Expiration Date Cylinder Number Conceatration , )
e 2 SRM 2643A 3/28/98 5X-20290 99.12 ppm Propane in Nirogen
. Iostroment/Model/Serial # Last Date Calibrated Analytical Priseiple
- Propane : Beckman/400/1002059 1/16/95 Flame lonization Detectar

ANALYZER READINGS ' (Z*Zero Gas R=Referenee Gas T=Test Gas r=Correlation Coeflicient)

(fomponent:
Propane

Special Notes

Cylinder

ISP/

Second Triad Analysia

First Triad Analysis Calibration Curve

Dater 3753 Resparss Unix: mv Daix 123188 Raepcrog Unis; my Coscuatratiossh, -6:&2-03-&‘

w00 R1%0.00 Ti=a00 21=0.00 R1=60.10  Ti=24.80 rwt.00000 SRM 28434

R0 Z2W000 T2100 R2Q.10 ZIwa00 Te24%0 Constantx: AnL 34421000

D=0.00 T3=000 R=0.00 =000 Tae24.80 R3~82.10 B=1.000500000 C=Q.0000000C0
Awg. Corn, of Cuat. Cyk 24.78 pom D= 000000000 +G.000000000

Avg. Conc, of Cust, O 24.58 porm -

Analyst

A
174

T

)

{71

frmee——




al TTO]
Scott Specialty Gases, Inc.
6141 EASTON ROAD, P.0. BOX 310, PA 183400310 (215) 7553861  FAX: (215) TB5-0320
CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS - -
Customer Assay Laboratery - S
Ets Inc Scott Spedalty Gases, Inc. Purchase Order 5000
1401 Municipal Road Nw 6141 Easton Road Scott Project # 01-59436-005
Roancke, VA 24012 P.O. Box 310
Plumsteadville, PA 18949 0310
ANALYTICAL INFORMATION
Certified to exceed the minimurm specifications of EPA Protocol 1 Procedure #G1, Section Number 3.0.4
Cylinder Number ALMO019356 Certification Date (8-08-54 Erpn:uon Date 08-08-97
Cylinder Pressure 2000 psig+ - Previous Cextification Dates  None '
ANALYZED CYLINDER .
Components Certified Concentration Analytical Uncertainty*
Propane 44.8 ppm -- #1% NIST Traceable
Balance Gas: Nitrogen z
kd
..E*Donotmwhmqln\duula!mm;mg. _:

M@mmw:mﬁweefwlemwhﬂllkaamwmw& precision of the messurement processes.

REFFRENCE STANDARD ---_g; ' :
Type - Expiration Date .. Cylinder Numbes S - Concentration .
ITNTE . 0816%¢ L. ";’Awoazcuz.— ey  955ppmGHain Ny
. Ce e :'J-_. g el . . - ..
’ e ‘ 'a . -
¥ I s o -
i -
"' Instrament/Model/Serial # - Last Date Calibrated Analytical Principle
C3H8: Varian/ VA3G00/ TS 07-16-_24
i
=
- x-

ANALYZER READINGS (Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient)

<~ Components  First Triad Analysis 3Second Triad Analysis Calibration Curve _
' Date 050854  Resporow Unitx Ares Concentratione A+ BacrCx”+ D+ Ex*
2000000 RI=108250 T1=050832 r=0.55998 NTRM1685
R2=108250 Z2=000000 T2=0508%0 : _ Constantx A=-7.0980E-01
Z3=000000 TI=050904 R3=108530 : Bu33Z6E+0l  C=0.0000E+00
Avg. Cone. of Cust. Cyl 44.8 ppm ’ - ' : D~Q0000E+00  E=0.0000E+00

Special Notes:

] Gheck this box if certified concentration has been corrected for analytica) inferferences. / M

Analyst Walter Sabitus




Scott Specialty Gases, Inc.

1290 COMBERMERE STREET, TROY, M1 48083

(810) 589-2050 FAX:(810) 589-2134

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer Assay Laboratory . ..

C A E INSTRUMENT RENTAL Scott Specialty Gases, Inc Purchase Order: 1332-71500 .

245 WOODWORK LANE 1290 Combermere Seott Project#: 578931 o
PALATINE, 1. 60067 Troy, MI 48083 l

' ANALYTICAL INFORMATION

This certift ing to EPA, Traceabil: o4 F ificarion of G : 5
' ,mcgdonwupaﬁ:medagi?ﬁm; E{Algg?hmhmmmmmnorm L

-2z Cylinder Number: ALMOS8692

Certificste Data:  3/29/95 Expiration Date: 3/29/98 ) o

: 1900 psig Previons Certificate Date:  None - L
- r

Certified Concentration - Analytica] Uncertainty* il

§3.74 ppm

.=} .~ Balance Gas: Nitrogen

*7, +Do nox use wheg cylinder presssare is below 150 psig. . -
A% *Anatvtical accurscy is inclusive of usual known ervor soarces which af feast include precision of the measurement proczzses.

+1% NIST Directly Traceable

REFERENCE STANDARD
Expiration Date Cylinder Number
3/28/98 £(-20290
. Instrument/Model/Serial # Last Date Calibrated
i~ .. -Propane : Beckman/400/1002059 3728/95

. AIQALYZER READINGS (Z=7tro Gas R=Reference Gas T=Tost Gas r=Correlation Coefficieat)

Concentration

99.12 ppt Propane in Nitrogen !-
=

Apalytical Principle [

Flame [onization Detector

.- Components
Propanc

Special Notes

Mail

L]

First Triad Analysis Second Triad Analysis Calibration Curve

Oux 32995  Response Unix mv CoacemtrationsheBarCr 08 +Ext
21=000 Ris9910  Ti=m70 r=1.00000 SRM 28434
R2=99.10  Z2=0.00 T=m150 Constarsx An-0, 034421000
23=0.00 T=EA70  RO=92.10 B=1.000:500000 €20.000000000
Avg. Conz, of Cust, Gyl 8174 pom D=0.000000000 E=0.000000000






