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Glossary

ASTM—American Society for Testing and Materids
CEM S—Continuous Emissions Monitoring System
CO—Carbon Monoxide

CTS—Cdlibration Transfer Standard
EMAD—Emissions Measurement and Andyss Division
EMC—Emissons Measurement Center
ESP—Electrostatic Precipitator

FID—Hame lonization Detector

FTIR—Fourier Transform Infrared Spectroscopy
HAP—Hazardous Air Pollutant

MRI—Midwest Research Indtitute

NO—NIitric Oxide

NO,—Nitrogen Dioxide

N,O—Nitrous Oxide

NO,—Nitrogen Oxides (generally comprised of the chemica species NO, NO, and N,O)
PES—Pecific Environmenta Services
PTE—Permanent Tota Enclosure

RAP—Recycled Asphalt

RTFOT—Ralling Thin FHIm Oven Tes

SED—Silo Emissons Duct

SF—Sulfur Hexafluoride

SMTG—Source Measurement Technology Group
SO,—Sulfur Dioxide

TED—Tunnd Emissons Duct

THC—Totd Hydrocarbons

VOST—Volatle Organic Sampling Train
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Overview

Test results are summarized in Table ES-1, and show both average concentrations and
emission factors for the Plant C test program. Three types of samples were collected as part of
thistest program. Production emissions were collected from the process dryer stack (two test
runs), slo filling emissons were measured a the Silo Emissons Duct (SED, three test runs,
collected smultaneous with the loadout testing), and loadout emissons testing was conducted at
the tunnd exhaust duct (TED, three test runs). A fourth, background, emissions test was also
performed at the TED location to mesasure emissons due to truck traffic one. Note that no
emission factor can be calculated for the background test, since no truck loading was underway
a thetime.

Thedatain Table ES-1 are broken into two primary categories. Firgt, al concentrations
and emission factors are reported on an “as measured” basis. These values are derived directly
from the instrument readings, flow measurements, and truck loading data collected while on-site.
Second, tracer gastesting a the TED location alowed a determination of capture efficiency to be
made. The average capture efficiency for al three runs was 61% (determined by the 90% lower
confidence limit gpproach), and was 45% for the background run. Table ES-1 includesthe
capture efficiency corrected TED concentrations and emission factors.

With the exception of Total Hydrocarbon (THC, by Method 25A) data, all concentrations
reported in the table were determined by direct (extractive) Fourier Transform Infrared
Spectroscopy (FTIR, by Method 320). Many additional compounds, particularly SO, and
NO,, were anayzed for, but were not detected, and are therefore not included in the main
summary table. A Tenax sample concentration technique (with FTIR analyss) was aso used for
this test program, but did not reved the presence of any additional andytes. The Tenax sample
concentration results, although quditative, thus suggest that the extractive FTIR detection limits
reported in Appendix C may be high by afactor of as much as 30-40.
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Table OV-1. Summary of Results—Average Concentrations and Emission Factors

As measured Capture Efficiency Corrected®
Dryer stack production SED production TED production TED background TED production TED background
ppm Ib/ton ppm Ib/ton ppm Ib/ton ppm ppm Ib/ton ppm
Propane 2.05 7.14 x 10* ND ! ND ! ND ND ! ND
Methane 55.4 8.00 x 10*3 6.43 2.44 x 10% 3.20 1.64 x 10** 3.00 5.29 2.66 x 10 6.67
CO 62.6 1.44 x 10*2 80.0 4.33 x 10** 5.73 5.20 x 10" 3.50 9.54 8.44 x 10** 7.78
Hydrocarbon ND 1 104 1.83x 10" 0.0100 3.75 x 10'¢ ND 0.0154 5.74 x 10'® ND
Mixture A?
Hydrocarbon ND ! 202 4.20x 1013 3.03 8.36 x 10" ND 5.02 1.36 x 10"3 ND
Mixture B*
Ethylene ND 1 8.24 3.95 x 10'° 0.0833 6.35 x 10'¢ ND 0.144 1.07 x 10*° ND
Formaldehyde ND 1 7.33 5.24 x 10% 0.00800 5.20 x 10" ND 0.148 9.57 x 10" ND
Isooctane ND ! 5.63 1.48 x 10* ND ! ND ND ! ND
THC? 19.0 7.34x 10" 5.26 5.29 x 10" 7.50 1.14 x 10" 1.20/0.830%/1.60* 12.4 1.85x 10" 2.67/1.84%/3.56*

ND = Not detected.

1 Together, “hydrocarbon mixture A” and hydrocarbon mixture B” represent the best least-squares spectral fit for a nonaromatic hydrocarbon mixture. Mixture A was
guantitated using reference spectra for toluene, and Mixture B was quantitated using reference spectra for hexane.

Method 25A, determined as ppm propane.

Value taken from first half of background test (Run 4).

Value taken from second half of background test (Run 4).

Using 90% lower confidence limit capture efficiencies for each run (Run 1 = 64%, Run 2 = 65%, Run 3 = 54%, Run = 45%).

g A W N
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Section 1.
Introduction

1.1 Background

The United States Environmenta Protection Agency (EPA) isinvestigating hot mix asphdt
plants to identify and quantify particulate matter and organic hazardous air pollutants (HAPS)
emitted from asphalt cement load-out operations. EPA issued awork assgnment to Midwest
Research Ingtitute (MRI) to conduct an air emissions test program to collect data in support of
the investigation. The testing program was conducted through EPA Contract No. 68-W6-0048,
Work Assignment No. 2-08, and results are presented in this report.

The test facility (referred to as “Plant C”) was selected as the host facility for this project,
primarily because |oad-out emissons are controlled by a silo exhaust system and aload-out
tunnd. The plant has a production capacity of 650 tons per hour (TPH).

The primary objective of the project was to characterize air emissons of organic HAPs from
asphalt cement |oad-out operations and operation of the hot mix dryer. Testing was performed
to characterize emissions from the storage silos, the load-out tunnel, and the hot mix dryer.
Section 1.2, below, summarizes the specific measurements collected during the various tests.

In addition to MRI’ s testing, manua samples were collected Smultaneoudy by Pecific
Environmenta Services, Inc. (PES) in order to address al needs of the work request. Work
performed by PES was under a separate work assignment and discussion of this additional
testing is outside the scope of this report.

1.2 Project Summary

The site sdlected for performing the emissons tests performs al truck loading operations
ingde atunne approximately 183 ft in length with open doorways a both ends. During |oading,
emissions are captured by activating a double-dotted capture hood located at each individud
slo. Thus, the tunnd, ventilation system, and capture hoods work together to form a near-total
enclosure for determination of mass emissions for the loading operations.

The selected test Site, however, did not meet dl of the criteriafor a permanent tota
enclosure (PTE) as defined by EPA Method 204, “ Criteriafor Verification of a Permanent or
Temporary Tota Enclosure” Federal Register, Vol. 62, No. 115, June 16, 1997. Specificaly,
the chosen test Site did not meet dl the criteriafor building geometry, or average face velocity
across the two doorways. A building which does not meet criteriafor PTE is required to
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undergo capture efficiency testing in order to demondirate effectiveness of the air handling
system. Preliminary capture efficiency tests were conducted at the site during the week of May
11-15, 1998, and capture efficiency tests were dso performed in conjunction with the tests
described in this report.

Three ventilation system tests and a capture efficiency test on the load-out system (alone)
were performed to determine emissons a the facility. The three ventilation systems are referred
to as the load-out system, the silo storage system, and the hot mix dryer system. Two or three
test runs were performed to test each ventilation system, as summarized below:

»  TheLoad-out system was tested for HAPs, CO, SO,, and NO,, usng extractive
Fourier Transform Infrared Spectroscopy (FTIR) (EPA Method 320) and FTIR with
sample concentration; and for total hydrocarbons (THC) usng aflameionization
detector (FID) (Method 25A). Three test runs were performed during normal 1oad-out
operations. A fourth test run was dso performed with trucks traverang the load-out
areawhile no loading was occurring in order to determine background emissions
contributed by diesdl truck exhaust.

* The Silo storage system was tested for HAPs, CO, SO,, and NO,, using extractive
FTIR (EPA Method 320) and FTIR with sample concentration; and for total
hydrocarbons (THC) using aflame ionization detector (FID) (Method 25A). This
storage system was tested intermittently with the load-out system whenever silo loading
operations occurred, and was not included in the background test.

e TheHot mix dryer system was tested for HAPs, CO, SO,, and NO,, using extractive
FTIR (EPA Method 320) and FTIR with sample concentration; and for total
hydrocarbons (THC) using a flameionization detector (FID) (Method 25A). Two test
runs were performed.

»  Capture efficiency tests of the load-out system were aso performed smultaneoudy with
the load-out system and silo storage system tests. Tracer gas was released from a
manifold in the load-out bay, was collected by the ventilation system, and air
concentrations were measured, dlowing capture efficiency to be caculated.

The load-out and slo storage ventilation systems combine into one common duct which
passes through an electrodtatic precipitator and is exhausted to air. Testing for the load-out
system was performed at a port located between Sllos 1 and 2, which is upstream of the
combined common duct. Similarly, the sllo Storage testing was performed from an extension a
the top of Silo 2, which is dso located upsiream of the combined common duct.
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1.3 Project Personnel

This EPA project is administered by the Emission Measurement Center (EMC). The test
request was initiated by the Emission Factor and Inventory Group (EFIG) of the Emission
Standards Divison (ESD), both from the Office of Air Quadity Planning and Standards
(CAQPS). Key project personnel are listed below in Table 1-1.

Table 1-1. Project Personnd

QOrganization Name and title Phone number
U.S. EPA EMC Michael Toney, Work (919) 541-5247
Assignment Manager (919) 541-1039 (fax)
Asphalt Plant C Richard Burnett, Manager (909) 736-7600
Corporate Operations
Asphalt Plant C Pat McClure, Plant Operator (949) 786-1290
Midwest Research Institute Scott Klamm, Work (816) 753-7600, ext. 1228
425 Volker Boulevard Assignment Leader (816) 531-0315 (fax)

Kansas City, MO 64110

Midwest Research Institute John Hosenfeld, Program (816) 753-7600, ext. 1336
425 Volker Boulevard Manager (816) 531-0315 (fax)
Kansas City, MO 64110

MRI-AED\R4951-04-08.wpd 1- 3



Section 2.
Process Description and Test Locations

2.1 Process Description

This plant was selected for the emissions testing due to its high production rate and
enclosure/ventilation of the storage silos and load-out bay.

The Plant C facility has arated production capacity of 650 tons per hour (tph). Daily
production varies from approximately 2,000 tons per day (tpd) to 6,000 tpd depending on
demand. The plant produces five different categories of asphdt cement, 3/8in, 1/2in, 3/4in,
fines, and recycled asphdt (RAP). These categories indicate the average size and type of
aggregatein the mix. In RAP, samdl amounts of recycled asphdt are added to the mix. The plant
also adds small amounts of rubber to some products as a crack inhibitor.

The plant uses two different kinds of liquid asphalt, AR-4000 and AR-8000. AR-4000isa
softer agphdt with a higher volatile content and is used gpproximately 90% of thetime. The
percent by weight of liquid asphdt in the mix varies from 4.8% to 6.0% depending on the sze of
the aggregate (the smaller the aggregate, the higher the liquid asphat content).

A schematic of the processis provided in Figure 2-1.

2.1.1 Aggregate Processing Operations

In this continuous process, cold aggregate is introduced to the rotary drum dryer. The dryer
dries the cold aggregate and then mixes the heated and dried aggregate with the liquid asphalt
cement. Asthe drum rotates, the aggregates move toward the other end of the drum. Asphalt
cement and recycled asphat pavement (RAP) are typicaly introduced either midway down the
drum or a the end of the drum in alower temperature zone. A ventilation system exhaugts the
gases and condensed particulate from the rotary drum dryer through a baghouse and exhaust
stack.

2.1.2 Load-Out Operations

Five 200-ton heated slos sit on top of aload-out tunnel. The Silos serve as aholding station
between production and the loading of the agphat cement into transport trucks. The asphalt
cement in storage can have atemperature up to 160EC (320EF). Theload-out tunnd is
approximately 183 ft long. During afull load-out schedule, trucks enter the tunndl approximately
every 3 min. Single bed trucks hold gpproximately 21 tons of asphalt cement. Dud bed trucks
(i.e, atruck and trailer) hold gpproximately 25 tons. The temperature of the asphat cement as it
drops from the silo into the truck is approximately 300EF.
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Figure 2-1. Process Flow Schematic
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The truck is positioned under the silo containing the desired aggregate where it is loaded into
the truck bed. During loading, emissions are captured by activating a double-dotted capture
hood located at each dlo. With the truck positioned under the silo, one free-standing dot will be
at the forward edge and one at the aft edge of the truck bed. No more than one silo can operate
a agiven time and only the capture hood associated with that silo is activated to capture the
emissions. It typically takes 15 to 30 seconds to load atruck. However, the activated capture
hood continues operating until the next truck enters and another silo/capture hood is activated.
One capture hood is dways active, even when no loading is occurring. Congtant flow is
maintained by the fan setting, thus, a congant airflow is dways exhausted from the load-out
tunne to the emission abatement system.

2.2 Test Locations

Figures 2-2 and 2-3 show the load-out and silo storage combined ventilation system from
the top and side, respectively. Finished product from the aggregate processis conveyed into the
five heated slos located above the truck load-out bay. A header captures emissions from the
storage slos and whereit is ducted to the load-out bay emission abatement system.

2.2.1 Outlet Duct, Storage Silo No. 2 Vent System

Sampling Location No. 1 was positioned at the outlet duct of storage silo No. 2 prior to
connection to the common slo storage ventilation system.  Since no isokinetic sampling was
performed by MRI at this location, sample collection was taken at asingle point.

2.2.2 Outlet of the Load-Out Bay Ventilation System

Sampling Location No. 2 was positioned between Silos 1 and 2 dong the common header
to the Smog Hog. Thiswas a 36-in diameter round duct with a horizontal gasflow. Since no
isokinetic sampling was performed by MRI at this location, sample collection was taken a a
sngle point. Thislocation is upstream of Silo 1, so no emissions data from Silo 1 load-out were
gathered during this test program.

2.2.3 Hot Mix Drying Exhaust System

Figure 2-4 shows the hot mix process drying exhaust syssem. Thiswasa
54 in x 36 in rectangle duct with Sx 5-in ports. Since no isokinetic sampling was performed by
MRI at thislocation, sample collection was taken a a single point, but the entire duct was
traversed by MR in order to collect the appropriate measurements of gas temperature, flow
rate, moisture, CO,, and O,.
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Section 3.
Test Results

Three ventilation systems were tested to determine emissons a the facility: load-out, silo
storage, and hot mix dryer. Two test runs were performed on the hot mix dryer, while three test
runs were performed at the load-out and silo storage systems. A fourth, background, test run at
the load-out system was aso performed to characterize emissions from the truck exhausts.
Tedting a these systemsis discussed below.

3.1 Objectives and Test Matrix
Objectives for the testing program were as follows.

»  Peform three tests of the silo storage system for HAPs, CO, SO,, and NO, usng
extractive FTIR (EPA Method 320) and FTIR with sample concentration; and for
THC using Method 25A.

*  Peform three tests of the load-out system for HAPs, CO, SO,, and NO, usng
extractive FTIR (Method 320) and FTIR with sample concentration; and for THC
using Method 25A. Also perform afourth, background test to determine emissions
contributed by the truck diesdl exhaust done.

»  Determine capture efficiency of the load-out systlem smultaneoudy with the |oad-out
emissons testing.

*  Peform three tests of the hot mix dryer system (process stack) for HAPs, CO, SO,,
and NO, using extractive FTIR (EPA Method 320) and FTIR with sample
concentration; and for THC using Method 25A.

An additiona, minor objective of the test program was to characterize emissons from
intermittent loading (4 x 5.5-ton drops) relative to norma loading (1 x 22-ton drops) by THC
(Method 25A).

Due to process problems, only two tests of the hot mix dryer system (process stack) were
performed. For the load-out testing, three test runs and a background run were performed.
Three tests of the silo storage system were aso completed, as well as the intermittent loading
test. Table 3-1 summarizes the matrix completed by the field activities, and Sections 3.1.1
to 3.1.3 briefly describe the test activities.

Three different types of measurements were performed with the FTIR system. Fird, an
extractive sampling system was used to trangport sample gas from the sampling location
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Table 3-1 (Continued)

Table3-1. Summary of Sampling and Analysis Parameters

No. of
test Sampling port Sample frequency for Analytical Analytical
runs Test Condition Sample location each run Sampling method | parameters method
3 Load-Out Load-out duct No. 2 4-hr continuous extractive Extractive FTIR CO, SO, FTIR
emissions sampling Method 320 NO,, HAPs | Spectral analysis
4-hr composite per run Adsorbent trap HAPs Desorption/FTIR
spectral analysis
Continuous during 4-hr run Method 25A THC FID
Load-out duct No. 2 4-hr continuous extractive Extractive FTIR SF, FTIR spectral
capture efficiency sampling Method 320 analysis
Storage silo duct No. 1 Intermittent sampling, Extractive FTIR CO, SO, FTIR
coincident with silo loading Method 320 NO,, HAPs | Spectral analysis
operations
Estimated 2-hr composite Adsorbent trap HAPs Desorption/FTIR
per run spectral analysis
Continuous during run Method 25A THC FID
Incremental load- No. 2 Continuous, as time and Method 25A THC FID
out emissions, plant conditions allow
4x5.5-ton vs
1x22-ton
1 Background (No |Load-out duct No. 2 4-hr continuous extractive Extractive FTIR CO, SO, FTIR
load-out emissions sampling Method 320 NO,, HAPs [ Spectral analysis
operations) 4-hr composite per run Adsorbent trap HAPs Desorption/FTIR
spectral analysis
Continuous during 4-hr run Method 25A THC FID
Load-out duct No. 2 4-hr continuous extractive Extractive FTIR SF, FTIR spectral
capture efficiency sampling Method 320 analysis
2 Hot Mix Process |Hot mix drying No. 3 3-hr continuous extractive Extractive FTIR CO, SO, FTIR
Operations stack sampling Method 320 NO,, HAPs | Spectral analysis
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Table 3-1 (Continued)

No. of
test Sampling port Sample frequency for Analytical Analytical
runs Test Condition Sample location each run Sampling method | parameters method
3-hr composite per run Adsorbent trap HAPs Desorption/FTIR
spectral analysis
Continuous during 3-hr run Method 25A THC FID
Once per run Methods 1 and 2 Velocity Pitot tube
Temperature Thermocouple
3-hr composite Method 3 0,, CO, Orsat
3-hr composite Method 4 Stack H,O Gravimetric
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directly to the FTIR gas cell where the spectrawere recorded. Thisisreferred to as “extractive’
or “direct” sampling. Second, in the *sample concentration” procedure, a manua sampling train
was used to collect a measured volume of gas onto a tube packed with Tenax sorbent. Contents
of the tube were then heated and desorbed into the gas cell where the spectrum was recorded.
Third, in the capture efficiency study, ametered volume of sulfur hexafluoride (SFs) gas was
released into the loadout tunnel while extractive measurements were being conducted. The Sk,
measured by the FTIR system was assumed to be equivaent to the S taken up by the loadout
tunnd ducts. These procedures are dl described more fully in Section 4.

3.1.1 Hot Mix Dryer (Process Stack) Testing

The hot mix dryer system was tested for HAPs, CO, SO,, NO,, and other compounds for
which there are reference spectra using extractive FTIR and sample concentration with FTIR
andysis. Inaddition to FTIR spectroscopy, monitoring for THC using FID per Method 25A
was performed. Two 3-hr runs of testing during normal process operations were performed.

During the dryer testing, MRI monitored the process and baghouse operating conditions.
Parameters were logged manudly or obtained from plant logs, where gpplicable. Manud
readings were logged every 15 min. Some of the parameters monitored were:

»  Feed rate of aggregates

* Feedrateof liquid asphalt
e  Liquid asphdt temperature
e Mix temperature

* Naturd gas usage rates

»  Baghouse pressure drop

Severd operaiond problems were encountered during the dryer stack testing which
contributed to process ingtability and generation of inconsstent emissons data. Firdt, high
moisture was present in the aggregate feeds due to heavy rainfdl in the region (post El Nifio
conditions). Also contributing to high moisture were large amounts of soil/humus materid in the
RAP, which was consdered to be of poor qudity. Thisadditiona moisture crested difficult
production conditions in which the stack emissions varied significantly towards the end of each
run. Time plots presented later in this report (Section 3.3.1) clearly show these trends.

Appendix A contains summearies of the process operating data collected during the testing.

Appendix B contains raw data from the manua methods operated during the process stack
tedting.
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3.1.2 Tunnel Emissions Duct (TED) Testing

Emissions from the load-out system were tested Smultaneoudy with the sllo emissons duct
(SED) using extractive FTIR, sample concentration with FTIR andysis, and THC analyss. Each
test period was gpproximately 4 to 5 hours in length, and aso corresponded to time periods of
manua sample collection by PES.

Concurrent with FTIR testing of the load-out emissions discussed above, capture efficiency
testing & this location was dso performed. Simultaneous with sampling at thislocation, tracer
gas (SF) was released at whichever slo was currently active (Nos. 2 through 5). Thus, four
Separate gas release manifolds were placed within the load-out tunnel, one dong the wall near
each of the dlos (Nos. 2 through 5). Asthe capture hood for any one of the silos was activated,
an MRI operator dso activated tracer gas flow to that particular release manifold. Tracer gas
was released at a constant rate (measured by a mass flowmeter). Each manifold dispersed tracer
gas evenly from six nozzles spaced dong itslength (Figure 3-1). For each set of Sx nozzles, two
nozzles were directed generaly upwards at 45E, two were directed generally downward at 45E,
and two were directed horizontally. Sample spectra were collected by extractive FTIR, where
concentrations were determined and converted to mass emissons over time. These were
compared to the measured tracer gas emission rate, dlowing duct capture efficiency to be
caculated. Results are presented later in Section 3.3.3.

A dable, nonflammable gas (sulfur hexafluoride, or Sk ) was used as the tracer ges.
Approximately 4 [pm of 2% sulfur hexafluoride was released, resulting in an ar concentration of
around 0.10 to 0.20 ppm, a concentration level easily detected (approximately 0.05-0.10
absorbance units) by extractive FTIR with an approximately 10-m pathlength.

THC monitoring was aso conducted to perform a comparison test of emissons generated
from incrementa loading versus totd loading. The facility normally operates using total loading,
with a 22-ton loadout being dropped al a onetime. Using incremental loading, a 22-ton loadout
was instead dropped as four 5.5-ton loads, one after the other.  Response of the THC served as
ameasure of total emissons. Thistest was performed separately from other load-out testing and
provided rough information on expected emission levels for an upcoming test a a batch mix
facility (Flant D). Intermittent loadout test results are reported later in Section 3.3.2.

3.1.3 Silo Emissions Duct (SED) Testing
Tedting at the Slo location was performed concurrently with the load-out system testing
during periods in which loading of slo No. 2 occurred. Thus, the slo storage testing was divided

into severd periods of 15 to 160 min each throughout a4-hr load-out emissons test run. Three
test runs were performed at arate of one run per day.
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3.2 Field Test Changes and Problems

1. Dueto process problemson July 20, atest run of the process stack (hot mix dryer)
could not be performed. Two tests of the process stack were performed, one each on
July 21 and July 22.

2. Dueto process problems on July 21, the test of the process stack (hot mix dryer) was
shortened from the planned 4-hr to 3-hr. The second test of the hot mix dryer (July 22)
was thus aso reduced to a 3-hr test to provide consistency between the two data sets.

3. Fallure of the load-out damper on Silo No. 2 on July 23 created conditions which
prevented the collection of representative samples. Testing for that day was aborted
and facility maintenance was performed. No andyss of the partidly collected samples
was performed.

4. High moisture crested sampling difficulties during Run 3 & the SED for the extractive
FTIR. Asa precautionary measure, the FTIR sample collection was changed from
continuous to grab sampling during the indicated time periods. Thus, the reported data
is from three grab samples collected over a 20-minute time period, and is therefore less
informative about the overall process than data from Runs 1 and 2.

3.3 Summary of Test Results

Table 3-2 summarizes the run times for each of the test methods. Table 3-3 summarizesthe
measured air flow rates and gas composition data for the test program.

Asagenerd note, the extractive FTIR method provides the most direct analyte
measurements and proved to be the most useful technique for identification and quantitation of
andytes. Because the sample is untreated, the gas was composed primarily of moisture and
CO,, both of which are spectrd interferences. These interferences limited the measurements of
many compounds to the low-ppm concentration range. No additiond target anaytes were
detected in the sample concentration spectra, which indicates that the quantitation limits were
actualy lower. The Method 25A results were consistent with the direct FTIR results. Complete
extractive FTIR results tables are presented in Appendix C, sample concentration FTIR results
are presented in Appendix D, and THC data are presented in Appendix E. Orientation limits for
ND (not-detected) compounds are contained in Appendix C.
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Table 3-2. Summary of Test Run Times

Loadout/silo

Loadout/silo | Loadout/silo Loadout/silo emissions
emissions emissions emissions ducts
Dryer stack | Dryer stack ducts ducts ducts (background)
Run 1 Run 2 Run 1 Run 2 Run 3 Run 4
Date 7/21/98 7/22/98 7124/98 7125/98 7127198 7/26/98
Inclusive run | 0930-1421 | 0902-1246 | 0720-1258 0710-1126 0705-1200 0923-1347
time
THC times 1120-1209 | 0935-1056 | 0720-0805 0710-1118 0710-1200 0925-1125
1218-1238 | 1104-1237 (SED) (TED) (TED) 1148-1345
1249-1302 0814-0917 0845-0925 0720-0737
1305-1318 (TED) (SED) (SED)
1320-1332 0936-1030 0750-0930
1338-1420 (SED) (SED)
1036-1257 1010-1200
(TED) (SED)
FTIR times 1137-1232 | 0937-1110 | 0725-0805 0711-0844 0705-0933 0923-1126
1240-1420 | 1129-1235 (SED) (TED) (TED) 1150-1347
0805-0915 0844-0927 0955-1040
(TED) (SED) (TED)
0921-0935 0927-1112 1051-1112
(TED) (TED) (SED)*
0935-1030 1115-1200
(SED) (TED)
1057-1258
(TED)
Tenax 1121-1421 | 0935-1236 | 0720-1257 0710-1126 0710-1152 0925-1125
sampling (TED) (TED)? (TED)? (TED)
times 0720-0801 0715-0808 0710-0951 1145-1345
(SED) (SED) (SED) (TED)
0858-0913 0844-0958
(SED) (SED)
0921-1030
(SED)
Velocity 0930-0950 | 0902-0916
traverse 1229-1246 NA NA NA NA
Moisture 1122-1420 | 0936-1234 NA NA NA NA
train
! Batch or grab sampling
2 Duplicate sample also collected
NA = Not applicable
3-8
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Table 3-3. Source Gas Composition and Flow Summary

Loadout/silo

Loadout/silo Loadout/silo Loadout/silo emissions
emissions emissions emissions ducts
Dryer stack | Dryer stack ducts ducts ducts (background)
Run 1 Run 2 Run 1 Run 2 Run 3 Run 4
Date 7/21/98 7/22/98 7/24/98 7/25/98 7/27/98 7/26/98
Dryer Stack
Oxygen, % 9.2 4.0 - - - -
Carbon 6.0 12.2 - - - -
dioxide, %
Moisture 25.4 31.9 - - - -
content, %
Volumetric
flow rate,
dscfm 18,758 19,441 - - - -
wscfm 25,145 28,548 - - - -
Tunnel Emissions Duct (TED)
Oxygen, % - - 20.9 20.9 20.9 20.9
Carbon - - 0.0 0.0 0.0 0.0
dioxide, %
Moisture - - 3.6 3.0 2.7 34
content,” %
Volumetric
flow rate ?
dscfm - - 10,227 9,933 9,743 10,665
wscfm - - 10,609 10,240 10,013 11,040
acfm - - 11,261 10,922 10,832 11,886
Silo Emission Duct (SED)
Oxygen, % - - 20.9 20.9 20.9 -
Carbon - - 0.0 0.0 0.0 -
dioxide, %
Moisture - - 12.8 225 59.4 -
content,® %
Volumetric
flow rate
dscfm - - 503 445 230 -
wscfm - — 577 574 56 -

Average of two velocity traverses at beginning and end of test.

2 Average of two trains (PES data for Method 315 and Method 0010).
® Data from single train operating during time period of FTIR sampling (PES data from Method 0010,
trains S-MM5-1, S-MM5-2, and S-MM5-3, respectively).
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3.3.1 Gaseous HAP Emission Results

Process Stack Results

Table 3-4 summarizes the gaseous HAPs identified by extractive FTIR in the process dryer
stack emissions. Figures 3-2 and 3-3 show time plots of the data, and indicate most of emissions
occurred later in the test run, when process stability became difficult to maintain.

SED Results

Table 3-5 summarizes the gaseous HAPs identified by extractive FTIR in the SED during
the loadout testing. Time plots of the individua species are presented in Appendix C, and the
FTIR results were consistent with the THC andyzer results.
TED Results

Table 3-6 summarizes the gaseous HAPs identified by extractive FTIR in the TED during
the loadout testing. Aswith the SED HAP data, above, time plots of the individua species are
presented in Appendix C, and the FTIR results were consstent with the THC analyzer results.

Note that the SED emisdons, both the measured concentrations and the volumetric
flowrates, were much more variable than the TED emissons.

Sample Concentration Results

The results from the sample concentration spectra were consstent with the load-out
quantitation limits caculated from the direct-FTIR spectra (Appendix C). The sample
concentration results indicate thet the actua quantitation limits were lower than those reported in
Appendix C, because none of the analytes was detected in the sample concentration spectra.

Prdiminary measurements performed by PES during the Ste vidt indicated that toluene,
meta- and para-xylenes might be present at concentrations between 60 and 75 ppb (as
measured by VOST). The preiminary results provided the judtification for performing sample
concentration FTIR during the main field test. The sample concentration flow rates and tota
collection volumes were cdculated to provide the sengtivity to measure the target analytes at
those concentrations (i.e., concentration factor of gpproximately 50).

The sample concentration spectra were quditatively smilar to the direct-FTIR spectraand
toluene and the xylenes were not detected. The minimum sample concentration quantitation limits
were estimated to be about 50 ppb. Analysis of these spectra was complicated by the presence
of the non-aromatic hydrocarbon mixture that was measured in the direct FTIR samples. This
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hydrocarbon mixture was particularly high in the sample concentration spectra of the slo
emissons.

The non-aromatic hydrocarbon mixture in the TED sample concentration spectrawas
measured as * hydrocarbon mixture B” (quantitated using hexane reference spectra) and the
results were compared to the direct-FTIR measurements. After correcting for the sample
concentration factor, the average measured mixture B concentration was 1.9 ppm in the front-
trap samples. This compares to an average mixture B concentration of 3 ppm measured in the
direct-FTIR samples. One would expect the sample concentration result to be lower because
some sample won't be recovered from the adsorbent material.

Table 3-4. Dryer Stack Emissions Summary

Compound emissions Run 1 Run 2
Date 7/21/98 7/22/98
Flowrate (wscfm) 25,145 28,548
Propane (ppm, average) 4.1 ND
Propane (ppm, min/max) ND/75.1 1/1
Emission rate (g/hr) 320 -
Emission rate (Ib/hr) 0.71 -
Methane (ppm, average) 42.5 68.3
Methane (ppm, min/max) ND/268 ND/268
Emission rate (g/hr) 1207 2202
Emission rate (Ib/hr) 2.66 4.85
CO (ppm, average) 103 22.1
CO (ppm, min/max) ND/355 ND/318
Emission rate (g/hr) 5118 1247
Emission rate (Ib/hr) 11.3 2.75
SO, (ppm) ND ND
Emission rate (g/hr) L 1
Emission rate (Ib/hr) L 1
NO, (includes NO, NO,, and N,O, ppm) ND ND
Emission rate (g/hr) ! 1
Emission rate (Ib/hr) ! 1

wscfm = wet standard cubic feet per minute
ND = Not detected above practical quantitation limit
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Table 3-5.

SED Emissons Summary

Compound emissions Run 1 Run 2 Run 32
Date 7/24/98 7/25/98 7/27/98
Flowrate (dscfm) 577 574 567
Production rate (tons/hr)° 398 278 550
Asphalt temp. at loadout (EF)° 321 316 201
RTFOT Results (%) -0.362 -0.322 -0.284
Methane (ppm, average) 17 2.3 ND
Methane (ppm, min/max) ND/37 ND/17 LVA
Emission rate (g/hr) 11.1 15 -
Emission rate (Ib/hr) 0.024 0.0033 -
Emission factor (Ib/ton) 6.1x10° 1.2x10° -
CO (ppm, average) 82 16 142
CO (ppm, min/max) 61/108 ND/105 ND/426
Emission rate (g/hr) 93 18 159
Emission rate (Ib/hr) 0.21 0.040 0.35
Emission factor (Ib/ton) 5.2x10™* 1.4x10* 6.4x10™
Hydrocarbon Mixture A¢ (ppm, average) 130 7.5 174
Hydrocarbon Mixture A®(ppm, min/max) 54/236 ND/98 ND/522
Emission rate (g/hr) 488 28 641
Emission rate (Ib/hr) 1.07 0.062 141
Emission factor (Ib/ton) 2.7x 107 2.2x10™* 2.6x 107
Hydrocarbon Mixture B¢ (ppm, average) 221 215 170
Hydrocarbon Mixture B® (ppm, min/max) 104/371 3.2/337 126/233
Emission rate (g/hr) 776 751 586
Emission rate (Ib/hr) 1.71 1.65 1.29
Emission factor (Ib/ton) 4.3x10° 59x10° 2.3x10°
Ethylene (ppm, average) 3.5 0.23 21
Ethylene (ppm, min/max) 1.4/47 ND/3.3 ND/63
Emission rate (g/hr) 4.0 0.26 235
Emission rate (Ib/hr) 0.0088 0.00057 0.052
Emission factor (Ib/ton) 2.2x10° 2.1x10° 9.4x10°
Formaldehyde (ppm, average) 19 3.0 ND
Formaldehyde (ppm, min/max) ND/38 ND/32 LVA
Emission rate (g/hr) 23 3.6 -
Emission rate (Ib/hr) 0.051 0.0080 -
Emission rate (Ib/ton) 1.3x10* 29x10° -
Isooctane (ppm, average) 16 0.89 ND
Isooctane (ppm, min/max) 9.8/30 ND/7.9 LVA
Emission rate (g/hr) 74 4.1 -
Emission rate (Ib/hr) 0.16 0.0091 -
Emission factor (Ib/ton) 4.1x10™* 3.3x10°

aDue to sampling difficulties, grab or “batch” sampling procedure used. Emissions data is considered qualitative due to

reduced sampling frequency.
bDetermined during time periods in which SED emissions monitoring by FTIR occurred.

€Average value obtained from PES.

dAverage value obtained from PES as per ASTM method D2872-88.
eTogether, “hydrocarbon mixture A" and “hydrocarbon mixture B” represent the best least-squares spectral fit for a

nonaromatic hydrocarbon mixture. Mixture A was quantitated using reference spectra for toluene, and Mixture B was
guantitated using reference spectra for hexane.

ND = Not detected above practical quantitation limit.
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Table3-6. TED Emissons Summary

Compound emissions Run 1 Run 2 Run 3 Run 4
Date 7/24/98 7/25/98 7/27/98 7/26/98
Flowrate (dscfm) 10,609 10,240 10,013 11,040
Loadout rate (tons/hr)? 478 391 723 -
Asphalt temp. at loadout (EF)® 321 316 291 -
RTFOT Results (%)° 10.362 -0.322 -0.284 -
Methane (ppm, average) 3.2 31 33 3.0
Methane (ppm, min/max) 2.8/3.5 2.6/3.4 2.8/4.2 2.7/13.2
Emission rate (g/hr) 38.3 35.8 37.3 374
Emission rate (Ib/hr) 0.084 0.079 0.082 0.082
Emission factor (Ib/ton) 1.8x10* 2.0x10™* 1.1x10* -
CO (ppm, average) 2.3 8.2 6.7 35
CO (ppm, min/max) ND/14 ND/17 ND/18 ND/7.6
Emission rate (g/hr) 48 166 133 76
Emission rate (Ib/hr) 0.11 0.365 0.29 0.17
Emission factor (Ib/ton) 2.2x10% 9.3x10™* 4.0x 10 -
Hydrocarbon Mixture A“ (ppm, average) ND 0.030 ND ND
Hydrocarbon Mixture A9 (ppm, min/max) 11 ND/3.2 11 11
Emission rate (g/hr) - 2.0 - -
Emission rate (Ib/hr) - 0.0044 - -
Emission factor (Ib/ton) - 1.1x10° - -
Hydrocarbon Mixture B¢ (ppm, average) 3.2 2.8 3.1 ND
Hydrocarbon Mixture BY (ppm, min/max) 0.9/6.5 0.7/6.2 ND/6.4 1/1
Emission rate (g/hr) 207 174 189 -
Emission rate (Ib/hr) 0.45 0.38 0.42 -
Emission factor (lb/ton) 9.5x10™* 9.8x10™* 5.8x10™* -
Ethylene (ppm, average) 0.11 ND 0.14 ND
Ethylene (ppm, min/max) ND/0.7 11 ND/0.8 1/1
Emission rate (g/hr) 2.3 - 2.8 -
Emission rate (Ib/hr) 0.0051 - 0.0061 -
Emission factor (Ib/ton) 1.1x10° - 8.4x10° -
Formaldehyde (ppm, average) ND ND 0.024 ND
Formaldehyde (ppm, min/max) 1/1 1 ND/1.6 1/1
Emission rate (g/hr) - - 0.51 -
Emission rate (Ib/hr) - - 0.0011 -
Emission factor (Ib/ton) - - 1.5x10° -

Average value obtained from PES.

a o T o

quantitated using reference spectra for hexane.

ND = Not detected above practical quantitation limit.
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Tenax samples from the process stack SED were concentrated at afactor of approximately
30-40, and could not quantitatively measure the non-aromatic hydrocarbon fraction, snce the
relatively high concentrations encountered saturated the sorbent materiad. 1t was evident from
other regions of these spectra that additiona anaytes were not present, and quantitation limits for
these compounds are presented in Appendix C.

Toluene-d; was spiked into some of the Tenax samples as a surrogate to evauate the
sample percent recovery. The toluene-dg was not detected in the spiked samples. Spectral
bands of toluene-dg are shifted to lower frequencies with respect to the toluene spectrum. While
this provides a potentid advantage in discriminating between the spiked and unspiked
components, the lower frequency regions were more difficult to anayze for the deuterated
species. Thiswas primarily because the spiked samples il contained sgnificant amounts of
CO, and moigture, which interfered with the toluene-dg andlysis. For this technique to become
more quantitative, further development of deuterated species spiking procedures and/or more
effective procedures for removal of moisture and CO,, either spectraly or from the traps
themsalves, should be undertaken.

3.3.2 Total Hydrocarbon Emission Results

Table 3-7 summarizes the THC data for the test program. For the loadout (TED) testing,
average THC emissons were fairly consstent at 7.1 to 7.7 ppm. The emission rate dueto
loadout operations was thus caculated to be 0.52 to 0.54 Ib/hr. Basdine (Run 4) emissons
were clearly present, but were much lower than the loadout emissions, and averaged 0.8 ppm
(0.057 Ib/hr) for thefirst haf of the run, and 1.6 ppm (0.11 Ib/hr) for the second haf of the run.

Emissions a the SED were much more variable than those observed at the TED, dueto
greater variaion in both the measured THC concentrations and the gas flowrates. Average THC
concentrations ranged from 531 to 590 ppm for the test series, amounting to roughly 1.8 to
2.31b/hr. Note that the SED location, slo loading operations only occur during afraction of the
work day.

In addition to the TED and SED testing, two tests were performed on the process dryer
dack. Average THC emissions were gpproximately 19 ppm for both of these tests, amounting
to about 3.3t0 3.7 Ib/hr.

In addition to the process dryer stack, TED and SED testing, a comparison of “intermittent
loadout” emissions was performed. This test was performed to provide rough information on
expected emisson leves for an upcoming test a a batch mix facility (Plant D). Using only the
THC andyzer for measuring emissions, a series of asphdt loadout drops were performed under
controlled conditions. In Case 1, atypical 22-ton loadout was performed as four 5.5-ton drops,
spaced at approximately 30-sec intervals. For Case 2, the 22-ton drop was performed all at
once. Six drops of each type were performed.
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Table 3-7.

THC Emissons Summary

Dryer Stack
Run 4 Run 4
(1st (2nd
Run 1 Run 2 Run 1 Run 2 Run 3 half) half)
Concentration (ppm as
propane)
Minimum 5.1 28 - _ — _ _
Maximum 63.5 84.4 — — — _ _
Average 19.2 18.7 - - - - -
Emission rate (Ib/hr) 33 37 - - - - -
Production rate (tons/hr) 494 457
Emission factor (Ib/ton) 6.7x107° [ 8.0x 107
Tunnel Emissions Duct (TED)
Concentration (ppm as
propane)
Minimum - - 0.0 0.0 17 0.6 12
Maximum - - 26.0 33.0 17.1 11 1.8
Average - - 7.1 1.7 1.7 0.83 1.6
Emission rate (Ib/hr) - - 0.52 0.54 0.53 0.057 0.11
Loadout rate (tons/hr)® - - 453 400 573 - -
Emission Factor (Ib/ton) - - 1.1x10° [ 1.3x10% | 9.2x10* - -
Silo Emission Duct (SED)
Concentration (ppm as
propane)
Minimum - - 56.1 28.9 34.9 - -
Maximum - - 790 656 1000* - -
Average - - 531 456 590 - -
Emission rate (Ib/hr) - - 21 18 23 - -
Production rate (tons/hr)® - - 398 278 550 - -
Emission factor (Ib/ton) - - 53x10° | 6.4x10° | 42x107 - -
Asphalt Conditions
Asphalt temp at loadout - - 321 316 291 - -
(EF)’
RTFOT Results (%)° - - 10.362 10.322 10.284 - -

& Maximum reading of instrument.
® Determined during time periods in which TED emissions monitoring by THC occurred.
¢ Determined during time periods in which SED emissions monitoring by THC occurred.
4 Average value obtained from PES.
¢ Average value obtained from PES as per ASTM method D2872-88.
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Figure 3-4 shows THC emissons results from Case 1 and Case 2 loadout methods. The
THC integration time was set to 10-sec intervals to provide better resolution, and areas under
each peak were integrated as shown in the figure.

The two data sets are summarized in Table 3-8, and were examined to determineif there
was a sgnificant difference between the means of each set. A Student’ st-test was performed as
shown in thetable.

The difference in meansis 361 ppm-sec, or 32.3%. These two means were compared
using the Student two-samplet-test. Firdt, the equality of variancesin the two groups was tested
viaan F-test. The cdculated F-vaue was 1.93 with (5,5) degrees of freedom. Thisvaueisnot
datidicaly sgnificantly different from one (p-value of 0.49). Thus, the two variances can be
assumed to be equd at the 95% confidence level.

The t-value was then calculated as 1.59 with 10 degrees of freedom (6+6-2). The
sgnificance level associated with thist-vaueis 0.14. Therefore, dthough there isa 361 ppm-sec
difference in the mean values for Case 1 and Case 2, 361 ppm-sec is not satisticaly different
from zero at the 95% confidence leve.

Table 3-8. Intermittant L oadout Summary and Statisical Analysis

Case 1 Case 2
(4 x 5.5 ton) (1 x 22 ton)
Observations (ppm-sec) 1,564 1,243
2,304 917
1,243 1,729
1,524 935
1,189 936
1.040 934
Average (Mean) 1,477 1,116
Differences in Averages (ppm-sec) 361
Standard Deviation 452 326
Variance 204,304 106,276
Number of Observations 6 6

Minute-by-minute summaries and time plots of the THC data are contained in Appendix E.
All THC data were calculated on a ppm as propane basis.

It should be noted that while 30-sec intervas between drops were used for this equipment,
the intervals between drops at the Plant D test were approximately 60-sec. The Case 1 data
resulting from drops at 60-sec intervals may be different than are presented in Table 3-8. Asa
result, the gatistical anadysis would also be different.
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Figure 3-4. THC Concentrations During Intermittent Loadout Testing
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3.3.3 Tracer Gas Capture Efficiency Test Results

Tracer gas capture efficiency was cdculated using the lower confidence limit (LCL)
approach contained in the EPA guidance document EMC GD-036.1 Using this gpproach, the
LCL was determined at the 90% confidence limit, and capture data from each test run was
broken into 7 to 10 gpproximately equa time intervals of greater than 20 min each. The exact
number of individua time intervas for each run was dependent upon the raw data and timing of
Sk, data collection within the run. Similarly, not every individud time interval was the exact same
length, and actud time intervas varied from 21 to 27 min in length, depending upon the data
available for each run. Table 3-9 summarizes this information and the LCL capture efficiency
caculations.

Asshown in Table 3-9, the 90%-L CL for the test series ranged from 54% to 65% for the
three loadout test runs. The reported tracer gas capture efficiencies are believed to be
underestimates of the actua emission capture efficiency. The tracer gas injection angles, location,
and direction imposed a more severe chalenge to the capture system than the emissions
produced during loadout operations. The basdline test (Run 4) showed the poorest 90%-LCL
capture efficiency (45%) and may be partidly explained by the noticegbly higher winds during the
test. Of even greater importance, only two trucks were operating during the basdine test,
cregting large time intervas in which winds into the tunnel doorway were not blocked by awaiting
truck traffic.

Appendix F contains afull summary of the SF; capture data and time plots of the measured

Sk, concentrations with the corresponding asphalt loadout. S gas release data is summarized
in Appendix G. Loadout raw datais contained in Appendix H.
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Table 3-9.

SF, Captur e Efficiency Calculations

Test conditions Run1 Run 2 Run 3 Run 4
Test date 7/24/98 7/25/98 7/27/98 7/26/98
Nominal test times (24-hr) 805-808 713-844 715-932 931-1345
830-916 931-1112 1003-1044
925-932 1117-1135
1100-1257 1137-1152
1154-1200
Elapsed time (min) 173 192 217 254
Silos operating Silos 2,3,4&5 Silos2,3,4&5 Silos2,4&5 Silo 2
Loadout during capture tests 478 391 723 NA
(tons/hr)
Loadout during all testing (tons/hr) 453 400 573 NA
SF; Release Rates
Run 1 Run 2 Run 3 Run 4
Average release rate (LPM) 4.07 4.04 4.01 411
Gas SF¢ concentration 0.0199 0.0199 0.0200 0.0200
Mass release rate (g/min) 0.490 0.487 0.486 0.498
Capture Efficiency? (%)
Interval No.” Run 1 Run 2 Run 3 Run 4
No. 1 93.0 78.5 79.8 55.9
No. 2 90.1 81.2 77.6 51.1
No. 3 82.1 82.3 65.1 65.6
No. 4 67.3 71.0 79.4 82.9
No. 5 64.4 53.7 53.0 55.2
No. 6 49.4 65.0 49.9 68.8
No. 7 63.1 73.9 46.1 38.1
No. 8 ! 59.4 55.6 51.3
No. 9 ! ! 50.1 23.4
No. 10 ! ! 47.4 32.8
Average capture efficiency 72.8 70.6 60.4 52.5
Std. Deviation 16.0 10.5 13.8 17.7
n 7 8 10 10
t(0.90 LCL) 1.440 1.415 1.383 1.383
Capture Efficiency @ 90% LCL 64 65 54 45

a Complete calculation spreadsheets are contained in Appendix F.
Exact times for each interval are in Appendix F.

b
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3.4 Line Calibration Checks

The cdibration standard mixture of 105 ppm toluene and 3.83 ppm Sk, was measured
directly by filling the FTIR cell from the cylinder and recording the spectrum of the gas standard.
Then at least once each test day the same cdibration mixture was injected into the sample line
directly upstream of the first particulate filter at the end of the sample probe. The gas standard
was dlowed to flood the line from the probe to the FTIR cell. The cdl wasfilled and the
gpectrum of the line spike was recorded. The line-spike spectra were analyzed using the
spectrum of the direct measurement to cal culate the recovered concentrations. The caculated
concentrations in each of the line-gpike spectra were compared to the 100 % recovery
concentrations. The results are shown in Table 3-10.

Table 3-10. Calibration Standard Line Check Results

Toluene SFs
File Name (ppm) % Recovery (ppm) % Recovery
SP0727B 102.0 97.1% 2.72 97.2%
SP0O727A 103.0 98.1% 3.70 96.7%
SPO726A 104.0 99.0% 3.79 98.8%
SP0722A? 99.5 94.7% 3.67 95.9%
SP0O721A 101.7 96.8% 3.75 97.8%

2The calculated recovery for “sp0722a” was slightly below 95% because this sample contained a
significant amount of moisture compared to the direct measurement or the other line
measurements. This indicates “sp0722a” was slightly diluted by air compared to the other
measurements. If the line had been purged longer with the gas standard, this measurement
would also have been within 95%. The SF, recovery for “sp0722a” fell within 95%, but the SF,
measurement also shows the slight dilution from air.
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Section 4.
Sampling and Analytical Methods

Midwest Research Indtitute operated a sampling system (Figure 4-1) that transports sample
gas through heated Teflon® lines. The sample stream passed through a gas manifold that
digtributed sample to the FTIR ingrumentation and the total hydrocarbon andyzers (THC
CEMYS). Concentrated samplesfor FTIR anadlysis were collected separately, usng a sampling
train a each sampling location.

Sampling procedures followed the test plan and are further described in the FTIR Draft EPA
Method 3207 for hazardous air pollutants (HAPs), the EPA Protocol® for extractive FTIR testing
at industria point sources, and EPA Method 25A. The objectives of the field test were to use
the FTIR method to measure emissions from the processes, screen for HAPs in the EPA FTIR
reference spectrum library, conduct analyte spiking for quality assurance, and andyze the spectra
for compounds not in the EPA library. The manua emissions measurements were performed by
PES, who provided the manua datato MRI for the load-out and slo tests. MRI collected
manua emission data for the process stack tests.

4.1 Sampling System Description
4.1.1 Extractive System

Sample was extracted through a single port using a 0.5-in diameter sainless sted probe
(Figure 4-1). Sample was transported through heated Teflor® line using a KNF Neuberger
heated head sample pump (Model No. 35 ST.111). A Baston particulate filter (holder Model
Number 30-25, filter eement Modd Number 100-25-BH, 99% removal efficiency at 0.1 mm)
was connected in-line at the outlet of the sample probe. The sample line was heat wrapped and
insulated.

The sample pump outlet was connected to the sample manifold where the sample stream
passed through a secondary Baston particulate filter immediately after entering the manifold box.
The manifold was congtructed of gainless sted 3/8-in tubing and contains 4-way valves and
heated rotameters (0 to 20 LPM) to alow the operator to control sample flow to the FTIR cdll
and the THC CEMS. A heated 1/4-in diameter 20-ft long Teflon jumper line connected the
manifold to the inlet of the FTIR gas cell and to the THC CEMS. All sampling system
components were maintained above the duct temperature (200EF for the load-out testing, 300EF
for the process stack).

The manifold conssts of a secondary particulate filter, control valves, rotameters, back
pressure regulators and gauges, and amass flow controller. The manifold can control
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two sample gas stream inputs, eight cdlibration gases, and has outputs for three andyzers. Also
included on the cart is a computer work station and controls for the spike valves and mass flow
controller.

MRI used aKVB/Anaect mode RFX-40 FTIR spectrometer equipped with aliquid
nitrogen cooled mercury cadmium telluride (MCT) detector. Samples were contained in an
Infrared Andlysis (modd D-22H) variable path gas cdll equipped with treated ZnSe windows.
The cdll was equipped with temperature controllers and was fitted with a digita pressure gauge.
The FTIR gas cell was maintained at 250EF (120EC). Theinterior cell walls were coated with
Teflon to minimize potentia andyte losses.

The cell pathlength was set by adjusting an objective mirror to control the number of IR
beam passes through the cdll. The number of beam passes was measured by shining aHe/Ne
laser through the optical path and observing the number of laser spots on the field mirror. The
pathlength in meters was determined by comparing Cdibration Transfer Standard (CTS) EPA
reference spectrato the CTS spectra recorded in the field, and was measured to be 9.9 meters.
This path length was used in dl of the andyses.

All data were collected at aresolution of 1.0 cm. One hundred scans were co-added for
each spectrum (200 for background spectra). Each spectrum required about 2 min to record.

4.1.2 Sample Concentration

Using procedures contained in Appendix |, a measured volume of sample gas was collected
using an absorbent tube filled with 10 g of Tenax sorbent materid. The sampling tranwasa
modified VOST train and used both a primary and backup trap for dl tests. Prior to testing, the
primary trgp for each train was spiked with a measured volume of ds-toluene in nitrogen
(compressed gas). One sample concentration train was set up and run Smultaneoudy with other
methods (PES manua methods) at each test location.

Prior to sampling, each train was checked for contamination by collecting a measured
volume of dry nitrogen through the sampling train. This tube was then desorbed in the same way
asdl of the sample tubes. One contamination check was run for each sampling train.

Field raw data sheets for the sample concentration technique are contained in Appendix I.

4.2 Sampling Procedures

Most of the FTIR measurements were performed using the continuous sampling procedure
described below. Spectraof al calibrations, background measurements and some samples were
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recorded using the batch sampling procedure. All of the Method 25A measurements were
performed as indicated in the method.

Batch Sampling—This procedure is described in Section 8.7.1 in EPA Method 320. With
this technique, sample gas continuoudy flows from the probe, through the sample line, through the
manifold, and out a manifold vent. A 4-way vave on the manifold is turned to direct a portion of
the gas stream to fill the evacuated FTIR cdll to ambient pressure. The manifold tota flow meter
before the vent is monitored to ensure that a positive flow is dways directed out the vent during
sampling. The cdl is pressurized to dightly over 1 amaosphere beforethe inlet isclosed. The cdll
outlet vent valve is opened to alow the sample to equilibrate a 1 atmosphere and then closed.
The spectrum of the static sample is then recorded before the cell is evacuated to prepare for the
next sample.

Continuous Sampling—Sample gas is flowed continuoudy from the probe through the
sample ling, through the manifold, and to the FTIR cdl a ambient pressure. After the el isfilled
as in the batch sampling procedure, the cdll inlet and outlet valves are kept open to dlow gasto
pass through the cell. Spectra of the flowing sampleis collected continuoudy by co-addition of
50 to 100 scans (gpproximatedy 1-min time period). The sampling and measurement times are
expected to be longer than the 30-sec truck loading events. The observed emissions peaks may
appear lower and to occur over alonger interva than the actual emissions from each 30-sec
event. However, the integrated area under a plot of the observed emissions vs. time should give
an accurate representation of the total emissions. Sample flow rate through the cell will be
monitored and recorded so that a determination of cell purge time can dso be made.
Performance Specification 15 gives more detail on sampling rate and its effect on continuous
measurements.

Sample Concentr ation—After the sample tubes were collected, they were placed on ice
(up to severd hours) until they could be analyzed. The sample tube was dried with a nitrogen
purge connected to the tubeinlet. The dried tube was placed in atubular heating jacket and the
tube outlet was connected to the FTIR cell inlet. The tube inlet was connected to a nitrogen
cylinder. The tube was gradually hegted to 220EC (under low flow) before the inlet and outlet
vaves were opened to alow nitrogen a 1 LPM to carry desorbed gasesinto the cell. Once the
cell reached 1 atmosphere, the vaves were closed and a spectrum of the contained sample was
recorded.

4.3 FTIR Analytical Procedures

Anaytica proceduresin the EPA FTIR Protocol were followed for thistest. Anaytical
programs were prepared prior to the field test for use in estimating some concentrations on Site
(i.e., Sk concentration). After the data collection was completed the spectra were analyzed
using a computer program that employed alinear least squares fit routine (Rho Squared, Durham,
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NC).*® The program operated in the Midac Grams/32® software package (Version 4.11,
Levd Il, Gaactic, Inc.). Theinput data (reference spectra and analyticd regions) for the
computer program are identified in Tables 4-1 and 4-2.

Initidly, the spectra were evauated to select suitable reference spectra asinput for the
computer program. Next an analysswas run on dl of the sample spectra using the reference
spectralisted in Tables 4-1 and 4-2. Undetected compounds were removed from the analysis
and the spectra were analyzed again using reference spectra only for the detected compounds.
The complete results from this second andytica run are summarized in tablesin Appendices C
and D (for the direct and sample concentration results, respectively).

The same program that performed the andysis caculated the resdud spectra (the difference
between the observed and least squares fit absorbance values). Residud spectrawere
caculated for each andytica region and for each sample spectrum. All of the resduds were
stored dectronically and are included with the eectronic copy of the sample data provided with
thisreport. The computer program cal culated the standard 1sigma uncertainty for each andytical
result, but some of the reported uncertainties for the detected compounds are equivaent to
2*9gma.

The concentrations were corrected for differencesin absorption path length and temperature
between the reference and sample spectra using the equation below.

« [ Lry[ Ts)[ Pr
Ccorr (E](ﬁ](%) Ccalc )

where. C,, = concentration, corrected for path length and temperature

Caic = uncorrected sample concentration

L, = cdl pathlength(s) (meters) used in recording the reference spectrum

L = cdl pathlength (meters) used in recording the Sample spectra

T, = absolutetemperature(s) (Kelvin) of gas cdl used in recording the reference
spectra

T, = dbsolutetemperature (Kelvin) of the sample gas when confined inthe FTIR
gascdl

P, = pressure of the reference spectrum sample

P, = pressureof the samplegasinthe FTIR cdl

The sample path length was estimated by measuring the number of laser passes through the
infrared gas cell. These measurements were recorded in the data records. The actud sample
path length, L, was cdculated by comparing the sample cdibration transfer sandard CTS
spectrato CTS spectrain the EPA FTIR reference spectrum library. Reference CTS spectra
from the EPA reference library, were used asinput for an automated analysis of the CTS spectra
recorded at the test Site.
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Table4-1. Program Input for FTIR Analysis (L oadout and Silo Samples)

Reference
Compound Name File name Region No. ISC * Meters T (K)
Water 194jsub 1,2,3 100*
194gsub 35.8*
194hsub 61.3*
Carbon monoxide c020829a 1 167.1 22 394
Sulfur dioxide 198c1bsi 2 90.3 22 394
Carbon dioxide 193b4a b 1,2,3 415*
Formaldehyde 087clanb 3 100.0 11.25 373
Benzene Ol5adara 3 496.6 3 298
Methane 196c1bsd 3 80.1 22 394
Carbonyl Sulfide 030adase 2 19.5 3 298
Toluene 153adarc 3 103.0 3 298
Methyl chloride 107adasa 3 501.4 3 298
Methyl chloroform 108adasc 2 98.8 3 298
1,1-Dichloroethane 086b4dasa 2 499.1 2.25 373
1,3-Butadiene 023adasc 2 98.4 3 298
Propane prophan 3 39.3 3 298
Chlorobenzene 037adarc 2 502.9 3 298
Cumene 0O46adasc 3 96.3 3 298
Ethyl benzene 077adarb 3 515.5 3 298
Hexane 095a4asd 3 101.6 3 298
Methylene chloride 117adasa 2 498.5 3 298
Propionaldehyde 140b4danc 3 99.4 2.25 373
Styrene 147adasb 2 550.7 3 298
1,1,2,2-Tetrachloroethane 150b4ashb 2 493.0 2.25 373
p-Xylene 173adasa 2 488.2 3 298
o-Xylene 171adasa 3 497.5 3 298
m-Xylene 172adarh 2 497.8 3 298
Isooctane 165a4asc 3 101.4 3 298
Ethylene C0726b 2 99.9 9.9 397
SF, Sf0722a 2 0.205 9.9 397
Region No. Upper cm? Lower cm*!
1 2,142.0 2,002.1
2 1,275.0 722.6
3 3,160.8 2,650.1

* Indicates an arbitrary concentration was used for the interferant.
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Table4-2. Program Input for FTIR Analyss (Process Stack and Tenax Samples)

Reference
Compound Name File name Region No. ISC * Meters T (K)
Water 194jsub 1,2,3 100*
Carbon monoxide €c020829a 1 167.1 22 394
Sulfur dioxide 198c1bsi 2 90.3 22 394
Carbon dioxide 193clbsc 1,2,3 415*
Formaldehyde 087clanb 3 100.0 11.25 373
Benzene 0l5adara 3 496.6 3 298
Methane 196clbsb 3 80.1 22 394
Carbonyl Sulfide 030adase 2 19.5 3 298
Toluene 153adarc 3 103.0 3 298
Methyl chloride 107adasa 3 501.4 3 298
Methyl chloroform 108adasc 2 98.8 3 298
1,1-Dichloroethane 086b4asa 2 499.1 2.25 373
1,3-Butadiene 023adasc 2 98.4 3 298
Propane prophan 3 39.3 3 298
Cumene 046adasc 3 96.3 3 298
Ethyl benzene 077adarb 3 515.5 3 298
Hexane 095a4asd 3 101.6 3 298
Methylene chloride 117adasa 2 498.5 3 298
Propionaldehyde 140bdanc 3 99.4 2.25 373
Styrene 147adasb 2 550.7 3 298
1,1,2,2-Tetrachloroethane 150b4dasb 2 493.0 2.25 373
p-Xylene 173adasa 2 488.2 3 298
o-Xylene 171adasa 3 497.5 3 298
m-Xylene 172adarh 2 497.8 3 298
Isooctane 165adasc 3 101.4 3 298
Ethylene C0726b 2 99.9 9.9 397
SF, Sf0722a 2 0.205 9.9 397
Ammonia 174clasc 2 10.0 20 388
Region No. Upper cm™ Lower cm*?
1 2,201 1952.3
2 1,331.8 750.5
3 3,160.3 2,450

* Indicates an arbitrary concentration was used for the interferant.
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4.3.1 Computer Program Input

Tables 4-1 and 4-2 present a summary of the reference spectra input for the computer
program used to anayze the sample spectra. Table 4-3 summarizes the program input used to
analyze the CTS spectrarecorded at the field test. The CTS spectrawere andyzed as an
independent determination of the cdll path length. To andyze the CTS spectra, MRI used 0.25
cm-! spectra “cts0814b” and “cts0814c¢.” These reference CTS spectra were recorded on the
same dates as the toluene reference spectra used in the analyses. These spectrawere de-
resolved in the same way as the toluene reference spectra using Section K.2.2 of the EPA FTIR
protocol. The program analyzed the main two ethylene bands centered near 2,989 and 949
cm'l, Table 4-4 summarizes the results of the CTS andysis. The cdll path length from this
analysiswas used as L in equation (1).

4.3.2 EPA Reference Spectra

HAP spectra used in the MRI analysis were taken from the EPA reference spectrum
library (http://134.67.104.12/html/emtic/ftir2.htm). The origind sample and background
interferograms were truncated to the first 16,384 data points. The truncated interferograms were
Fourier transformed usng Norton-Beer medium gpodization and no zerofilling. The
transformation parameters were chosen to agree with those used to collect the sample
absorbance spectra. The new 1.0 cm* toluene single beam spectra were combined with their
de-resolved single beam background spectra and converted to absorbance.

4.3.3 Estimated Uncertainties of Non-Detects

The andyticd program quantified each of the principal sample components. Then each
standard spectrum was mathematically scaled and subtracted from the sample spectrum. The
resulting resdua spectrawere analyzed to estimate quantitation limits for undetected HAPs.
These quantitation limits, expressed as uncertainties in the non-detects (zero concentrations) are
included in Appendix C.

434 FTIR System

A KVB/Andect Diamond RFX-40 spectrometer was used to record dl of the datain
thisfield test. The gascell isaheated variable path (D-22H) gas cell from Infrared Analysis, Inc.
The path length of the cell was set at 20 laser passes and was measured to be 9.9 meters using
the CTS reference and sample spectra. The interior cell walls have been treated with a Teflon®
coating to minimize potential andlyte losses. An MCT liquid nitrogen detector was used. The
spectrawere recorded a anomina resolution of 1.0 cm'™.
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Table 4-3. Program Input for Analyssof CTS Spectra

Compound name File name ASC ISC % Difference
Ethylene* cts0814b.spc 1.007 1.014 0.7349
Ethylene cts0814c.spc 1.007 0.999 0.7350

* This spectrum was used in the analysis of the Irvine CTS spectra. Analytical Regions for CTS
analysis were 842.5 cm*'1-1107 cm*! and 2984.36 cm*$-2992.38 cm*%,

Table4-4. Path Length Determinations From the
Analysisof Hot (397 K) CTS Spectra

CTS spectra Path length results

(99.9 ppm Ethylene) Meters Delta ? % Delta
C0721B 10.3 10.36 13.6%
Cco721C 9.9 10.05 10.6%
C0721D 10.1 10.20 12.0%
CO0721E 9.9 0.03 0.3%
CO0722A 9.8 0.08 0.9%
C0722B 9.9 0.04 0.4%
CO0723A 9.8 0.12 1.2%
C0723B 9.8 0.11 1.2%
C0723C 9.9 10.03 10.3%
CO0724A 9.8 0.05 0.5%
C0724B 10.0 10.08 10.8%
CO725A 9.8 0.12 1.2%
C0725B 9.8 0.06 0.6%
C0725C 10.0 10.10 11.0%
CO0726A 9.9 10.01 10.1%
C0726B 9.9 10.01 10.1%
CO727A 9.8 0.07 0.7%
C0727B 9.9 0.04 0.4%
Co727C 9.8 0.05 0.5%
C0727D 9.9 0.04 0.5%

Average Path Length (M) 9.9
Standard Deviation 0.12

# The difference between the calculated and average values.

4.4 Total Hydrocarbon Sampling Procedures

THC sampling was conducted smultaneoudy with the FTIR sampling a each of the test
locations. The same sampling system used for the FTIR sampling was used for the THC
sampling. Sample gas was directed to the analyzer through a separate set of rotameters and
control vaves on the manifold. A brief description of each systern component follows.

*  THC Andyzer—The THC concentration was measured usng a flame ionization
detector (FID). MRI used aJ.U.M. Modd VE-7 andyzer. The THC andyzer was
operated on the zero to 100 ppm range throughout the test period (0-1000 ppm for
SED). Thefud for the FID is40 percent hydrogen and 60 percent helium mixture.
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o DataAcquistion Sysem—MRI used LABTECH notebook (Windows verson), which
isan integrated system that provides data acquisition, monitoring and control. The
system normally writes data to a disk in the background while performing foreground
tasks or diplaying datain redl time. The averaging period set for this test was one
minute.

»  Cdlibration Gases—Cdibration gases were prepared from an EPA Protocol 1 cylinder
of propane (5278 ppm propane in nitrogen) using an Environics Modd 2020 gas
dilution system that complies with the requirements of EPA Method 205. High,
medium, and low standard gases were generated to perform andyzer cdibration
checks. Theraw data are recorded in ppm as propane but are converted to an as
carbon basis for reporting.

4-10
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Section 5.
QA/QC Summary

5.1 Sampling and Test Conditions

Before the test, sample lines were checked for leaks and were cleaned by purging with moist
air (250EF). Following this, the lines were checked for contamination using dry nitrogen. Thisis
done by heating the sampling lines to 250EF and purging with dry nitrogen. The FTIR cdll was
filled with some of the purging nitrogen, and the spectrum of this sample was collected. This
single beam spectrum was converted to absorbance using a spectral background of pure nitrogen
(99.9 percent) taken directly from acylinder. The lines were checked again on-site before
sampling, after each change of location, and after piking.

During sampling, spectra of at least 10 different samples were collected during each hour.
Each spectrum was assigned a unique file name and written to the hard disk and a backup disk
under that file name. Each interferogram was ds0 saved under afile name that identifies it with its
corresponding absorbance spectrum. All background spectraand calibration spectrawere aso
stored on disks with their corresponding interferograms.

Notes on each cdibration and sample spectrum were recorded on hard copy data shests.
Beow are listed some sampling and instrument parameters that were documented in these
records.

Sampling Conditions:

e Linetemperaure

*  Process conditions

o Sampleflow rate

*  Ambient pressure

*  Timeof sample collection

Instrument Configur ation:

»  Cdl volume (for continuous measurements)

o Cdl temperature

»  Cdl pathlength

e Ingtrument resolution

*  Number of scans co-added

*  Length of time to measure spectrum

*  Time spectrum was collected

»  Time and conditions of recorded background spectrum
e Apodization
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Hard copy records were dso kept of dl flue gas measurements, such as sample flow,
temperature, moisture, and diluent data. Equipment calibration data and gas certifications are
presented in Appendix J.

Effluent was alowed to flow through the entire sampling system for at least 5 minutes before
asampling run started or after changing to a different test location. FTIR spectrawere
continuoudy monitored to ensure that there was no deviation in the spectral basdline greater than
+ 5 percent (! 0.02 # absorbance # +0.02). When this condition occurred, sampling was
interrupted and a new background spectrum was collected. The run was then resumed until
completed or until it was necessary to collect another background spectrum.

Results of the anayte spiking were presented earlier in Section 3.4 and met al QA/QC
criteria, except where noted due to the presence of ambient air. These checks served to
demondrate sample line integrity during the fied testing.

Results from the CTS spectra were presented earlier in Section 4.3.4 and met al QA/QC
criteria These checks served to demongtrate instrument stability and optical conditions during
thefied tedting.

5.2 FTIR Spectra

For adetailed description of QA/QC procedures relating to data collection and analys's,
refer to the “ Protocol for Applying FTIR Spectrometry in Emisson Testing.”

A spectrum of the CTS was recorded at the beginning and end of each test day. A leak
check of the FTIR cell was aso performed according to the proceduresin References 1 and 2.
The CTS gas was 100 ppm ethylene in nitrogen. The CTS spectrum provided a check on the
operating conditions of the FTIR instrumentation, e.g., spectra resolution and cell path length.
Ambient pressure was recorded whenever a CTS spectrum was collected. The CTS spectra
were compared to CTS spectrain the EPA library. This comparison is used to quantify
differences between the library spectra and the field spectra so library spectra of HAPs can be
used in the quantitetive andyss.

Two copies of dl interferograms, processed backgrounds, sample spectra, and the CTS
were stored on separate computer disks. Additional copies of sample and CTS absorbance
spectrawere also stored for data analysis. Sample absorbance spectra can be regenerated from
the raw interferograms, if necessary.

The compact disk enclosed with this report contains one complete copy of dl of the FTIR
datarecorded at the field test. The data are organized into directories, whose titles identify the
contents. The continuous data are in directories identified by the date on which the spectrawere
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recorded. Additiona subdirectories”AlIF’ and “ASF’ identify interferograms and absorbance
spectra, respectively. All of the sample data are in the Andect instruments software format. The
directories “refs’ and “residuals’ contain de-resolved reference spectra that were used in the
analyses and the residua spectra, respectively. There are three resdud spectrafor each sample
gpectrum, one for each andytica region. Theinformation on the enclosed disk with the data
records in Appendix A meets the reporting requirements of the EPA FTIR Protocol and Method
320.

To measure HAPs detected in the gas stream MRI used spectra from the EPA library, when
avalable.

5.3 Method 25A

5.3.1 Initial Checks
Before sarting the firsgt run, the following system checks were performed:
1. Zero and Span check of the analyzer
2. Andyzer linearity check at intermediate levels

3. Responsetime check of the system

Cdlibration criteriafor Method 25A is+ 5 % of cdibration gas vaue.

5.3.2 Daily Checks
The following checks were made for each test run:

1. Zero/Span calibration and linearity checks before each test run
2. Find Zero and span cdibration check of the analyzer at the end of each test run

The difference between initid and fina zero and span checks agreed within £ 3 % of the
Instrument span.
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Process Data Spreadsheet Sheet _1_of __ 1

MRI Project No. 4701-08-03-04 Run No. 1
Client/Source: EPA/Plant C (Hot Mix Asphalt Plant) Date:  7/21/98
Data Recorded By: Pam Murowchick
Liquid Burner Baghouse Exhaust
Aggregate | Asphalt Liquid | Turndown Mix Cyclone Dryer Baghouse | Pressure Fans
Natural Gas Feed Rate | Feed Rate |Mix Rate| Asphalt Position | Temp. | Entrance | Pressure | Exit Temp.| Drop (in | Amperage
Time | Rate (ACFM) (TPH) (TPH) | (TPH) | Temp. (F) (%) (Fy | Temp. (F)| (inHg) (F Hg) (amps) Comments
Mix 2 (3/4 inch) Started
1119] 1160{@ | 76.3 436.38 23.08| 459.46 355.24 34.5| 330.87 286 0.29 248 0 77 81|testing at 1120.
1130] 1100[@ | 76.1 490.69 25.09] 516.59 354.88 28.8] 309.46 271 0.31 256 0 75 80
1145] 1140|l@ | 76.7 491.86 2599 517.85 354.89 28.8] 312.66 274 0.30 260 0 75 78
1154] 1180|a@| 76.9 492.44 26.04| 518.47 353.24 30.0] 315.82 273 0.29 261 0 75 78| Switched to Mix 4 (1/2 inch).
1200} 1200j@| 77.1 505.36 28.08] 533.44 353.24 30.0] 313.01 268 0.31 261 0 75 79
1215| 1200j@| 77.3 500.48 27.91f 528.40 354.18 30.0] 302.86 268 0.29 257 0 75 80
1230] 1190(@ | 77.4 508.51 28.37] 536.88 354.87 30.0] 313.40 280 0.30 264 0 75 78
1245] 1100(@ | 77.6 510.60 28.52| 539.13 355.05 30.0] 310.80 264 0.31 258 0 75 78
1257| 1180l | 77.7 503.73 28.17| 531.90 307.32 29.5| 304.16 266 0.28 256 0 75 79| Switched to Mix 2 (3/4 inch).
Started to ramp down to 400
1306] 1030|@| 77.8 465.88 24.74] 490.62 313.00 24.0] 314.14 254 0.31 254 0 75 75| TPH production.
1315] 947|a| 78.0 438.60 23.22| 461.82 318.18 21.5] 307.64 243 0.28 246 0 75 75
1330] 988|la| 78.3 463.55 23.29] 463.55 324.24 22.51 302.00 241 0.28 237 0 75 75
1345] 1070[@| 77.9 438.18 23.16] 461.34 329.13 23.4] 306.63 243 0.31 237 0 75 78
1355] 1150|@ | 77.4 436.68 23.09] 459.76 328.68 28.3] 305.62 251 0.30 240 0 75 75} Switched to Mix 4 (1/2 inch).
1400] 1150j@ | 77.1 448.94 2501 473.95 329.50 28.3] 310.11 254 0.32 242 0 75 79
1413] 841|@| 78.0 390.64 21.99| 412.63 332.53 18.0] 319.81 224 0.32 235 0 72 75| Switched to Mix 2 (3/4 inch).
Plant down due to burner
1421 out.
Avg. 1102|(@ | 77.35 470.16 25.36] 494.11 338.64 27.4] 311.187 260 0.30 251 0 75 78

1/27/99 11:58 AM Procdata.xls Run1




Process Data Spreadsheet

Sheet _ 1__of __ 1

MRI Project No.
Client/Source:

4701-08-03-04

EPA/Plant C (Hot Mix Asphalt Plant)

Run No.
Date:

Data Recorded By:

2
7/22/98

Pam Murowchick

Liquid Burner Baghouse | Exhaust
Aggregate | Asphalt Liquid | Turndown Mix Cyclone Dryer Baghouse | Pressure Fans
Natural Gas Feed Rate | Feed Rate|Mix Rate| Asphalt Position Temp. | Entrance | Pressure | Exit Temp.| Drop (in Amperage
Time | Rate (ACFM) (TPH) (TPH) (TPH) [Temp. (F) (%) (F) |Temp.(F)| (inHg) (F Hg) {amps) Comments
931| 1170{@| 73.1 478.20] 26.69 504.89 347.63 34.0] 306.86 281 0.31 268 0 79 82[Mix 4 (1/2 inch) Started
testing at 935.
946] 1290|@1 73.3 479.05] 26.76 505.81 344.53 34.0] 304.08 283 0.31 269 0 80 81
1001| 1160(@| 73.6 478.04] 26.68 504.72 346.12 34.0] 300.89 285 0.32 271 0 80 82
1013| 1100|@| 73.4 476.50| 26.57 503.07 344.45 28.0| 300.55 266 0.30 261 0 78 79
Switched to Mix 2 (3/4 inch).
1031} 1160|@| 73.9 465.71] 24.62 490.33 343.38 28.0] 293.55 263 0.30 254 0 76 30
1046| 1290|@| 73.9 477.01] 26.60 503.61 344.15 33.1] 303.98 268 0.28 258 0 79 82
Switched to Mix 4 (1/2 inch).
1101] 1160{@] 74.1 476.84] 26.60 503.44 345.06 33.1] 302.96 268 0.31 258 0 78 81
1114] 1240|@] 74.3 479.16] 26.72 505.88 345.06 33.1] 301.19 267 0.30 258 0 78 80
1131] 1160|@ | 75.2 479.83] 26.72 506.60 342.70 33.1] 299.46 267 0.30 259 0 78 82
1146 711|@]| 757 357.62] 18.85 376.47 341.06 12.0] 306.95 214 0.31 235 o] 72| 72[owitched to Mix'2(3/4inch).
Started to ramp down to 325
TPH production.
1201} 789[|@| 76.2 327.88] 17.34 345.22 340.68 15.0] 295.30 213 0.31 216 0 75 75
1216] 890fj@| 76.3 32471 17.12 341.84 341.88 15.0] 314.52 213 0.31 213 0 74 75
1231] 819{@| 77.0 325.96| 17.22 343.18 340.73 15.7| 307.53 211 0.32 211 0 75 75
Avg. 1072j@ | 74.6 432.81] 23.73 456.54 343.65 26.8] 302.91 254 0.31 249 0 77 79

1/27/99 11:57 AM Procdata.xls Run2




Process Data Spreadsheet

Sheet 1 of 1
Pacific Environmental Services Run No. 2
Client/Source: EPA/Plant C (Hot Mix Asphalt Plant) Date:  7/25/98
Data Recorded By: JHL
Recycle iquid "
Natural (RAP) Rubber | Asphalt Liquid Baghouse | Exhaust Fans
Gas Aggregate Feed Feed Feed Liquid Asphalt Mix Cyclone Dryer | Baghouse | Pressure Amperage
Rate Feed Rate Rate |% RAP| Rate Rate | Asphalt |Mix Rate| Product| Temp. | Burner | Temp. | Entrance | Pressure Exit Drop (amps)
Time (ACFM) (TPH) (TPH) | inmix | (TPH) | (TPH) Type (TPH) Code (Fy [|Pos. (%) (F) Temp. (F)| (inHg) | Temp. (F)| (inHg) fan 1/fan 2

6:12 AM 700 69 18.9 | 204 0 4.4 | 4000 | 92.7 4C | 3194 11 326.6 210 0.33 205 0 75/75
6:30 AM 0 178.8 79.8 | 29.3 0 13.4 | 4000 | 272 2 321.1] 151 | 315.7 178 1.84 191 0 88/92
710 AM 745 181.3 82.7 | 29.8 0 13.7 | 4000 | 277.7| 2C |[321.7] 14 |3121 228 0.28 203 0 75/78
7:40 AM 834 183.2 82.7 | 29.6 0 13.8 | 4000 | 279.7 | 2C [ 321.7] 176 | 326.1 237 0.27 213 0 75/80
8:11 AM 950 261.2 110.7 | 28.2 0 204 | 4000 | 392.3| 4C |[3256] 214 | 338 281 0.31 255 0 74179
8:41 AM 927 241.6 88.9 | 255 0 18.1 | 4000 | 3486 | 4C [ 326.2] 19 | 336.9 251 0.31 242 0 73/79
9:11 AM 710 182.4 81.7 | 29.4 0 13.7 | 4000 | 277.8| 2C | 32438 12 324.2 221 0.32 219 0 74/75
9:41 AM 710 182.7 80.9 | 29.2 0 13.7 | 4000 | 277.3| 2C |[3252] 11 3176 209 0.28 209 0 72/76
10:11 AM | 733 177.2 78.6 | 29.2 0 13.2 | 4000 | 269 2C | 3256 116 | 323.8 218 0.29 210 0 73/75
10:41 AM | 741 196.4 87.2 | 29.2 0 14.7 | 4000 | 298.3{ 2C |327.5| 13 |327.6 228 0.29 219 0 71/74
11:10 AM | 854 185.5 82.1 | 29.2 0 13.8 | 4000 | 2814 | 2C 328 105 | 307.8] 208 0.28 208 0 7173
11:34 AM [Plant shut down - lack of customers
12:.02PM | 789 0.41 0.2 3.7 0 0.03 | 4000 { 0.63 2C 13298 291 | 216.2 206 0.23 194 0 71/74
1240 PM | 812 207.7 825 | 271 0 14 4000 | 304.2| 2C 330 15 | 336.6 232 0.29 219 0 71/72
1:13 PM 880 25586 | 1122 | 29.0 0 19.1 | 4000 | 387.1 2C [ 3312 21 329.8| 260 0.29 242 0 72/75
1:42 PM 899 2927 113.2 | 26.5 0 21 4000 | 4269 | 2C 332 20 3248 252 0.27 251 0 72175




Process Data Spreadsheet

Sheet 1 of 1

Pacific Environmental Services

Client/Source:

EPA/Plant C (Hot Mix Asphalt Plant)

Run No.
Date:

1
7/24/98

Data Recorded By: JHL
Recycle Liquid Exhaust
Natural (RAP) Rubber | Asphalt Liquid Baghouse Fans
Gas Aggregate Feed Feed Feed Liquid Asphalt | Burner | Mix Cyclone Dryer |Baghouse| Pressure | Amperage
Rate Feed Rate Rate |[% RAPin| Rate Rate | Asphalt | Mix Rate| Product| Temp. Pos. |Temp.| Entrance | Pressure Exit Drop (amps)
Time (ACFM) (TPH) (TPH) mix (TPH) | (TPH) Type (TPH) | Code (F) (%) (F) | Temp. (F)| (inHg) | Temp. (F)| (nHg) | fan1/fan2

6:34 AM 784 184.6 80.27 | 28.8 0 14 4000 | 2789 | 2C | 329.3| 12.5 | 340 210 0.29 209 0 75/79
7:00 AM 841 2951 0 0 0 15.6 | 4000 | 310.7 2 329.3| 16 | 330 217 0.27 206 0 75/80
7:29 AM | 1320 458.2 0 0 0 24.2 | 4000 | 4824 2 331.8| 37.3 | 319 332 0.31 280 0 81/88
8:00 AM 941 409.3 0 0 0 21.2 | 4000 | 430.5 2 3322 21 324 268 0.33 283 0 75/79
8:30 AM | 1040 383.5 0 0 0 21 4000 | 404.5 4 332 27 | 323 280 0.28 262 0 80/80
9:00 AM 915 328.9 0 0 0 18 4000 | 346.9 4 3316 22 315 262 0.27 245 0 75/77
9:37 AM 878 322 0 0 0 16.7 | 4000 | 338.7 2 330.7| 15 | 316 220 0.31 220 0 75/80
10:.07 AM | 847 322.6 0 0 0 16.7 | 4000 | 339.3 2 330.5] 17 | 325 227 0.31 219 0 73/80
10:41 AM | 974 328.6 0 0 0 18 4000 | 346.6 4 333.2] 195 | 324 228 0.31 220 0 80/80
11:.07 AM | 899 319 0 0 0 16.6 | 4000 | 3355 2 3276 17.5 | 325 229 0.3 221 0 76/80
11:37 AM | 945 320.2 0 0] 0 16.6 | 4000 | 336.8 2 326.5| 17.5 | 330 230 0.32 222 0 75/80
12:.07 PM | 913 319.9 0 0 0 16.6 | 4000 | 336.5 2 326.3| 175 | 331 229 0.31 223 0 75/78
12:37 PM | 920 3204 0 0 0 16.6 | 4000 | 337 2 328.3] 17.5 | 331 228 0.31 221 0 73/78
1:07 PM 858 320.2 0 0 0 16.6 | 4000 | 336.8 2 330.2| 17.5 | 333 228 0.27 223 0 73/75




Process Data Spreadsheet

Sheet 1 of 1_
Pacific Environmental Services Run No. 3
Client/Source: EPA/Plant C (Hot Mix Asphalt Plant) Date:  7/27/98
Data Recorded By: JHL
Recycle Ciquid
Natural (RAP) Rubber { Asphalt Liquid Baghouse { Exhaust Fans
Gas Aggregate Feed Feed Feed Liquid Asphalt Mix Cyclone Dryer | Baghouse | Pressure Amperage
Rate Feed Rate Rate |% RAP| Rate Rate | Asphalt |Mix Rate| Product| Temp. | Burner | Temp. | Entrance | Pressure Exit Drop (amps)
Time (ACFM) (TPH) (TPH) | inmix | (TPH) | (TPH) Type (TPH) Code (F) Pos. (%) (F) Temp. (F)} (inHg) | Temp. (F) (in Hg) fan 1/fan 2
6:30 AM | 1190 0.9 0 0.0 0 3.6 | 4000 | 1.36 2C | 3193 24.9 | 316.1 271 0.33 231 0 78/81
6:59 AM | 1190 342.8 1403 | 27.6 0 246 | 4000 | 507.7| 2C 3219 313 |324.7 341 0.28 306 0 78/81
7:36 AM | 978 3494 145.7 | 28.0 0 25.6 | 4000 | 520.7| 2C 3276 27 |3255 325 0.3 319 0 75/80
7:55 AM | 1280 476.9 0 0.0 0 246 | 4000 1 5015 2C |3329] 37 (3074 341 0.25 298 0 78/82
8:33 AM | 1400 348.4 130.6 | 25.9 0 248 | 4000 | 503.8| 2C | 339.9| 351 | 3254 368 0.33 332 0 75/81
857 AM | 1330 | 366.84 | 1509 | 27.7 0 26.8 | 4000 | 5446 | 2C | 3425 36 3294 354 0.22 329 0 78/83
9:27 AM | 1530 386.3 162 | 28.1 0 28.4 | 4000 | 576.6 | 2C | 346.3| 401 | 317.6 365 0.25 336 0 80/90
9:.57 AM | 1470 367.8 154.9 | 28.2 0 27.1 | 4000 | 549.8 | 2C | 3465| 40 |[337.2 372 0.22 343 0 80/88
10:27 AM | 1330 366.2 152.8 | 28.0 0 26.9 | 4000 | 5459 | 2C |346.9| 40 3385 373 0.27 344 0 80/87
10:57 AM | 1190 385.6 1445 | 25.9 0 275 | 4000 | 5575 2C 349 40 | 3311 370 0.27 345 0 80/88
11:27 AM | 1430 3871 1579 | 27.5 0 28.2 | 4000 | 573.2 | 2C | 348.9 40 324.2 373 0.29 347 0 79/85
11:57 AM |1420 |556 37.9 6.1 0 30.6 | 4000 { 6244 2C | 352.5] 39.5 | 309.6 357 0.34 331 0 80/89
12:27 PM | 1360 366.9 1529 | 28.0 0 27 4000 | 546.9| 2C |[3525| 33 |307.5 388 04 356 0 80/88
12:57 PM | 1210 356.7 161.7 | 29.7 0 26.9 | 4000 | 5452 2C | 360.9] 38.4 | 318.6 370 0.22 343 0 78/80
1:27 PM | 1300 356.4 158.5 ] 29.3 0 26.7 { 4000 | 5415 2C 358 | 265 ] 313 318 0.52 305 0 79/83
1:57PM | 1120 457 1 60 11.0 0 26.7 | 4000 | 543.3 | 2C [ 363.4| 334 | 331.6| 289 0.3 323 0 80/85
2:27 PM 881 374.7 0 0.0 0 19.5 | 4000 | 394.2 2 362.5| 176 | 326.5 230 0.25 253 0] 72177
Comments: Rap was put on hold at 7:49 AM and continued at 8:05 AM

Plant was shut down at 3:20 AM due to energy conservation. Night shift was canceled.
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40 CFR 60, APPENDIX A, METHOD 2* - GAS STREAM VELOCITY AND VOLUMETRIC FLOW RATE
DATA ENTRY AND SUMMARY OF RESULTS

MRI Project No. 4701.08.03.04

Client: USEPA - EMC RunNo. 1 ”
Sampling Location: 3 ] o Date: 07/21/98
Type S Pitot Tube No. PT-003  Temperature Meter No. Y-0783 Barometer No. Y-2101
Pitot Tube Coefficient (Cp): 0.84 Elevation Change** from Barometer Location to Sampling Location: ~ 20 feet
Thermocouple No. PT-36 Cross Sectional Area of the Duct at Sampling Location: _ 13.8450 3
Carbon Dioxide Concentration By Volume, Dry Basis: B0 % Gas Mol. Weight, Dry Basis (Md): 29.459 Ib/ib-mole
Oxygen Concentration By Volume, Dry Basis: 92 %
FIRST TRAVERSE - START OF RUN SECOND TRAVERSE - END OF RUN
Start Time: 0930 Stop Time: 0950 Start Time: _ Stop Time: 7
Barometric Pressure at Barometer Location: 29.37 in. Hg Barometric Pressure at Barometer Location: ___in.Hg
Barometric Pressure at Sampling Location: 29.35 in. Hg Barometric Pressure at Sampling Location: in. Hg
Velocity Head at Centroid: - 0.400 in. w.c. Velocity Head at Centroid: in. w.c.
Total Pressure at Centroid: ~ 0.180 in. w.c. Total Pressure at Centroid: T inwe
Static Pressure: ~ -0.102 in. w.c. Static Pressure: ~ in.w.c.
Absolute Pressure in Duct (Ps): 29.34 in. Hg Absolute Pressure in Duct (Ps): in. Hg
Woater Vapor Concentration By Volume: 26.42 % Water Vapor Concentration By Volume: o %
Gas Mol. Weight, Wet Basis (Ms): 26.550 Ib/lb-mole Gas Mol. Weight, Wet Basis (Ms): Ib/tb-mole
Velocity Gas Velocity Gas RESULTS FOR RUN
Traverse Head, Stream Velocity, Rotation Traverse Head, Stream Velocity,
Point (delta-p), Temp., (vs), Angie Point (delta-p), Temp., (vs), Average Volumetric Flow Rate: NA dry std. ft3/hr.
Number |inchesw.c.| (is), °F ft/sec a Number |inches w.c.| (ts), °F ft/sec Average Volumetric Flow Rate: NA dry std. m?/hr.
1-1 0.120 259 23.89 21 1-1
1-2 0.760 259 60.13 15 1-2 O Deviation of the flow rate (acfm) after the
1-3 0.450 258 46.27 13 1-3 run from the one before the run: NA %
1-4 0.530 259 50.21 7 1-4 ]
2-1 0.090 259 20.69 18 2-1 COMMENTS: Second traverse not conducted due to
22 0.450 259 46.27 12 2-2 process change before traverse could be run.
2-3 0.490 259 48.28 8 2-3
2-4 0.590 259 52.98 5 2-4 )
3-1 0.190 258 30.04 17 31
32 0.400 258 4359 10 3-2
3-3 0.430 258 45.20 8 3-3 j
3-4 0.540 258 50.65 6 3-4
4-1 0.370 257 41.90 16 4-1 B
4-2 0.560 257 51.54 12 4-2
4-3 0.400 257 43.56 9 4-3
4-4 0.280 257 36.45 7 ; 4-4 B
5-1 0.220 256 32.28 15 5-1
5-2 0.380 256 42.43 10 5-2 i
5-3 0.320 256 38.94 5 | 5-3
5-4 0.320 256 38.94 5 5-4 |
6-1 0.090 253 20.61 12 6-1 B
6-2 0.470 253 47.09 8 6-2
6-3 0.520 253 49.53 6 6-3 N * 40 CFR 60, Appendix A, Method 3 is used for the
6-4 0.430 253 45.04 5 6-4 L determination of dry molecular weight, and the
Average Rotation Angle: 104 ° Alternative Method is used to determine moisture
Average Velocity: 41.94 ft/sec Average Velocity: ft/sec (water vapor) content.
Volumetric Flow Rate: 34,837 acfm Volumetric Flow Rate: acfm ** Positive values for locations above the barometer and
Volumetric Flow Rate: 25,152 scfm Volumetric Flow Rate: scfm negative values for locations below the barometer are
Volumetric Flow Rate: 18,758 dscfm Volumetric Flow Rate: dscfm entered here. (Computations reverse the signs to
Volumetric Flow Rate: 531 dry std. m*/min. Volumetric Flow Rate: dry std. m*min. yield correct results.)

M2TSWBDB.WK4 09/29/97 (rev. M23_1.WK4 07/29/98 04:49 PM)



40 CFR 60, APPENDIX A, METHOD 2* - GAS STREAM VELOCITY AND VOLUMETRIC FLOW RATE
DATA ENTRY AND SUMMARY OF RESULTS

MRI Project No. 4701.08.03.04

Client: USEPA - EMC RunNo. 2
Sampling Location: 3 o o Date: 07/22/98
Type 8 Pitot Tube No. PT-003 Temperature Meter No.  Y-0783 Barometer No. Y-2101
Pitot Tube Coefficient (Cp): 0.84 Elevation Change** from Barometer Location to Sampling Location: o 20 feet
Thermocouple No, PT-36 Cross Sectional Area of the Duct at Sampling Location: __ 13.8450 ft2
Carbon Dioxide Concentration By Volume, Dry Basis: 4.0 % Gas Mol. Weight, Dry Basis (Md): 29.257 Ib/ib-mole
Oxygen Concentration By Volume, Dry Basis: 122 %
FIRST TRAVERSE - START OF RUN SECOND TRAVERSE - END OF RUN
Start Time: 0902 Stop Time: 0816 Start Time: 1229 Stop Time: 1246
Barometric Pressure at Barometer Location: ~ 29.33 in. Hg Barometric Pressure at Barometer Location: ~ 29.33 in. Hg
Barometric Pressure at Sampling Location: 29.31 in. Hg Barometric Pressure at Sampling Location: 28.31 in. Hg
Velocity Head at Centroid: 0.600 in. w.c. Velocity Head at Centroid: 0.150 in. w.c.
Total Pressure at Centroid: ~ 0.300 in. w.c. Total Pressure at Centroid: '0.006 in. w.c.
Static Pressure: -0.123in. w.c. Static Pressure:  -0.100 in. w.c.
Absolute Pressure in Duct (Ps): 29.30 in. Hg Absolute Pressure in Duct (Ps): 29.30 in. Hg
Water Vapor Concentration By Volume: ~ 31.87 % Water Vapor Concentration By Volume: 31.87 %
__Qas Mol. Weight, Wet Basis (Ms): 25.674 ib/tb-mole Gas Mol. Weight, Wet Basis (Ms): 25,674 Ib/lb-mole
Velocity Gas Velocity Gas RESULTS FOR RUN
Traverse Head, Stream Velocity, Rotation Traverse Head, Stream Velocity,
Point (delta-p), Temp., (vs), Angle Point (delta-p), Temp., (vs), Average Volumetric Flow Rate: 1,166,462 dry std. ft3/hr.
Number |inches w.c.| (is), °F ft/sec a Number |inchesw.c.| (ts), °F ft/sec Average Volumetric Flow Rate: 33,031 dry std. m¥hr.
1-1 0.130 264 25.39 1-1 0.330 201 38.66
1-2 0.510 264 50.30 } 1-2 - 0.340 201 39.24 Deviation of the flow rate (acfm) after the
1-3 0.720 264 59.76 1-3 0.330 201 38.66 run from the one before the run: -38.3 %
1-4 1.020 264 71.13 B 1-4 0.320 201 38.07
2-1 0.400 267 44.64 2-1 0.200 202 3012 COMMENTS: For the second traverse, points were
2-2 0.400 267 44.64 2-2 0.320 202 38.10 measured through ports 5 and 6 before word was
2-3 0.550 267 52.34 2-3 0.270 202 34.99 received to stop sampling. Points at ports 1 through
2-4 0.690 267 58.63 2-4 0.230 202 3230 4 were measured shortly after word was received
3-1 0.390 267 44.08 3-1 0.190 203 29.38 to stop. The moisture and gas molecular weight
3-2 0.530 267 51.38 3-2 0.240 203 33.02 values used for the second traverse are not
3-3 0.590 267 54.21 3-3 0.180 203 28.59 representative. No data could be collected.
3-4 0.820 267 63.91 3-4 0.170 203 27.79
4-1 0.700 267 59.05 | 41 0.340 204 39.33
4-2 0.790 267 62.73 4-2 0.350 204 39.80
4-3 0.570 267 53.28 4-3 0.130 204 2432
4-4 0.780 267 62.33 4-4 0.130 204 24.32
5-1 0.680 267 58.20 5-1 0360 210 40.65
5-2 0.940 267 68.43 5-2 0.470 210 46.45
5-3 0.860 267 65.45 5-3 0.440 210 44,94
5-4 0.820 267 63.91 5-4 0.400 210 42.85
6-1 0.800 267 63.13 6-1 0.200 208 3025
6-2 0.900 267 66.96 6-2 0.200 208 30.25
6-3 1.050 267 72.32 6-3 0.550 208 5017 * 40 CFR 60, Appendix A, Method 3 is used for the
6-4 0.920 267 67.70 —‘ 6-4 0.220 208 31.73 determination of dry molecular weight, and the
Average Rotation Angle: NR Alternative Method is used to determine moisture
Average Velocity: 57.66 ft/sec Average Velocity: 35.59 ft/sec (water vapor) content.
Volumetric Flow Rate: 47,901 acfm Volumetric Flow Rate: 29,562 acfm ** Positive values for locations above the barometer and
Volumetric Flow Rate: 34,083 scfm Volumetric Flow Rate: 22,988 scfm negative values for locations below the barometer are
Volumetric Flow Rate: 23,221 dscfm Volumetric Flow Rate: 15,661 dscfm entered here. (Computations reverse the signs to
Volumetric Flow Rate: 658 dry std. m*min. Volumetric Flow Rate: 443 dry std. m*min. yield correct resuits.)

M2TSWBDB.WK4 09/29/97 (rev. M23_2.WK4 07/31/98 12:25 PM)



MRI Project No.

Sampling Location:

Operator(s):

40 CFR 60, APPENDIX A, METHOD 2* -

4701.08.03.04
Client: USEPA-
J .

EMC

Run No

) S LVed/, 5 Eonzrds

Type S Pitot Tube No. ’ P7- 002

Pitot Tube Coefficient (C): 0.3

Temperature Meter No.

Thermocouple No TP~ 3,

Barometer No.
Elevation Change** from Barometer Location to Sampling Location:

Cross Sectional Area of Duct at Sampling Location:
Carbon Dioxide Concentration By Volume, Dry Basis:
Oxygen Concentration By Volume, Dry Basis:

FIRST TRAVERSE - START OF RUN

GAS STREAM VELOCITY AND VOLUMETRIC FLOW RATE FIELD DATA SHEET

Date; ‘—hﬁﬂj*?

- 0783

ce Sl
€ Elifay

y-z2/07
_ t+Ro

/3, 255 fte
.o

feet

%

2.2 %

SECOND TRAVERSE - END OF RUN

Start Time: _ 0230 Stop Time: _0%5 O Start Time: Stop Time:
Barometric Pressure (P,,) at Barometer Location: 29,27 in. Hg Poa: in. Hg
Velocity Head (Ap) at Centroid of Duct: 9D in. H,0 Ap: in. H,0
Total Pressure (P) at Centroid of Duct: _#2. d in. H,0 P: in. H,0
Leak Checks - Initial: Aolea/s Final: _Ap Leaje Initial: Final:
Traverse Velocity Head, Gas Stream Rotation Traverse Velocity Head, Gas Stream
Point Number | (Ap), in. H,0 Temp. (t,), °F Angle, a Point Number {Ap), in. H,0 Temp. (t), °F
/=7 8./2 59 X/
/-Z 0.72¢& A59 /5
/-3 0.45 259 /J
7‘ / 0. 09 '(69 /J/
A-Z 0,95 459 /Z
2-3 2.99 A5 &
Z-Y 2,59 257 5
g~/ 2,79 S /7
3-Z 0. 40 RSH /0
3-+ 0,5Y 258 ¢
#-/ 0,37 57 VA%
¥-Z 2T 257 /2
+J 2. 4D 257 7
3/ 0,28 2577 7
S/ QA2 256 s
5-z H38 st /0
5=z 0.32 P o2
S 2. 32 FaIA 5
-7 0,09 753 LX
6-2Z o 47 253 &
63 e,5Z A53 &
b-4 043 L53 &

* 40 CFR 60, Appendix A, Method 3 is used for the determination of dry gas molecular weight, and the Alternative Method is used for
the determination of moisture content.

** Enter positive values for locations above barometer and negative values for locations below barometer.

Comments:

M2TSWBDB.WPD September 18, 1397 {rev. M2TSAMM.WPD July 15, 1998)




GAS STREAM VELOCITY AND VOLUMETRIC FLOW RATE FIELD DATA SHEET

40 CFR 60, APPENDIX A, METHOD 2* -

MRI Project No. 4701.08.03.04
Client: USEPA-EMC

Sampling Location: . %

Run No. &7

Date: & 7 -w2-3%8

Operator(s):

J. Surman, 1O,wez), B Fodwaals

Type S Pitot Tube No. _ PT-o00 3
Pitot Tube Coefficient (C,):

FIRST TRAVERSE - START OF RUN

Stop Time: _®92/&
Barometric Pressure (P,, ) at Barometer Location: 2422 in. Hg
Velocity Head (Ap) at Centroid of Duct:

Total Pressure (P) at Centroid of Duct: _ &, 30  in. H,0

Start Time: _ 0202~

Leak Checks - Initial: Ao ZezX&

0, 8%

FH0

Temperature Meter No. Y‘D? = cz o
i -

Thermocouple No.
Barometer No.
Elevation Change** from Barometer Location to Sampling Location:

Y~2,0)

feet

Cross Sectional Area of Duct at Sampling Location: /3. LS5 it
Carbon Dioxide Concentration By Volume, Dry Basis: A, %
Oxygen Concentration By Volume, Dry Basis: /Z 2~ %

SECOND TRAVERSE - END OF RUN

&. 60

Final: /VQ Lezfe

initial: Mo Lezjz

Pbar: R
Ap:
P:

Start Time: /2/72 Stop Time: /ﬂyd

in. Hg

2,040, H,0

n. H,0

Final: Volez)e

Traverse Velocity Head, Gas Stream Rotation Traverse Velocity Head, Gas Stream
Point Number {Ag), in. H,O Temp. (t,), °F Angle, a Point Number {Ap), in. H,0 Temp. {t,}, °F |
/-0 W/ 2 AN /=) 2.23 Z0)
-2 70,57 204 /-2 0.3 £0)
/-3 0.7Z 2L /-3 0133 A0
Y fo02 2o /-y &.32 A2/
&-) &, 40 A7 - IR0 Ao
Z-2 8.40 7 A= 2,3) zoz
-3 0.5 Ze7 23 O.X7 o2z
- 2,09 27 2-4 Q23 ZvZ-
3-) .39 &7 3 0./9 Zo3
3-2 2,53 267 3-Z 039 =03
3-2 2,59 27 3-3 o./7 203
Z- 2.82 67 F-2 27 FKo3
“/ 0. 70 oy o/ / 0,34 oY
#-2 0.79 267 -7 0,35 04
V-7 9,57 267 43 0./3 20
-3/ .78 267 Kdtcd 0:/3 Z>9
S-7 2,68 =67 5-) 2,36 270
52 O, &7 S~z O.¥47 Zve
53 086 267 3= 0. FH Z0
S 2,82 &7 S 2, ¥b 20
6-) 8,80 77 o—/ 2.20 o
b-2 0.20 L7 [~Z 0.20 o
3 LO5 Ze7 3 8, 5 Fox
&-¥ 0 92 Ze7 (G 4 0,22 FOLZ

* 40 CFR 60, Appendix A, Method 3 is used for the determination of dry gas molecular weight, and the Alternative Method is used for
the determination of moisture content.
** Enter positive values for locations above barometer and negative values for locations below barometer.

Comments: Sceors»e? Frecerse — ﬁ/ﬂ /—*’rL Ao e aﬁf?//,?é’s’(?i)zc Fo M Fo
5)7urdown>

M2TSWBDB.WPD September 18, 1997 {rev. M2TSAMM.WPD July 15, 1998}




TRAVERSE POINT-LOCATION FOR RECTANGULAR DUCTS

MRI Project No. 4701.08.03.04
Client: USEPA-EMC
Sampling Location:
Date: 07-20-2Ff
For Run Numbers: )7

0 X 326

3 X 7297

36 Sh”

R X )3

/) X 459

IR T I (N N AR U A I o
/ 2 3 < s 6
< S Y

Compass Direction P oy Fheos?

Flow is toward away from observer and is upward downward horizontal

Inside of far wall to outside of port (Distance A): K/ inches
Inside of near wall to outside of port {Distance B): A, 27 inches
Traverse distance (A - B): é{w;% inches
Internal duct dimension normal to traverses: S# inches
Number of test ports:
Distance between port centers: 9 inches
Distance of nearest flow disturbance upstream from ports: /77 inches
Distance of nearest flow disturbance downstream from ports: g inches
Number of test points per traverse (i.e., per port):
Distance between test points on a traverse: & inches
Dimensions obtained by/from: __@gi'rees por25 07 8 rorcora—
Data recorded by: . Spprs02 I9

i

COMMENTS:

DUCTRECT.WPD August 12, 1996 (rev. DUCTREC.WPD July 15, 1998)



OXYGEN AND CARBON DIOXIDE BY ORSAT

PROJECTNO, 70/~ 08-05 07 NO. / ORSAT LEAK CHECK BEFORE ANALYSIS:
SAMPLE NO. DATE 770 /-8 BURETTE —(#J% CHANGE IN 4 MIN.
PLANT SAMPLING LOCATION QEYCR STncic PIPETTES —7@4Y__ CHANGE IN 4 MIN.
ANALYSIS TIME (24hr-CLOCK) /46 9-C ORSAT LEAK CHECK AFTER ANALYSIS:
SAMPLE TYPE@? GRAB) BURETTE —£25L____ CHANGE IN 4 MIN.
OPERATOR D Mpe PIPETTES (25 GHANGE IN 4 MIN.
RUN L 2 3 AVERAGE
ACTUAL ACTUAL ACTUAL NET
GAS reADNG | MET | penome | MET | peaomg | MET | voLume
1 4.0 1 40 1 4.0
C02 2 6,0 g D 2 é.(] é"o 2 6(‘) g‘() é’(o
3 é; e 3 / e 6.0
O, (NETISSECOND |1 /57, 2~ 1 /42 1 /5.2
; - el O - () ) )
READING MINUS ACTUAL|2 /8~ 2 | 7% |2 /5, T 2 /5 T 7.2
00, READING) 3 /5 31852 38
91-16 SEV SURMAN wksht 052191
Acceptance Criteria
CO, >4% .3%by Volume O, 215% 2% by Volume
<4% 2% by Volume <15% .3% by Volume

Comments:



PROJECTNO. 270/ ~ 25 -23 E\iro

OXYGEN AND CARBON DIOXIDE BY ORSAT

SAMPLE NO.

PLANT SAMPLING LOCATION _Bitanee @flet esfo.

Ko 2

DATE 7-22- 79

ORSAT LEAK CHECK BEFORE ANALYSIS:
BURETTE — <2 CHANGE IN 4 MIN.
PIPETTES <2 CHANGE IN 4 MIN.

ANALYSIS TIME (24hr-CLOCK) (327 ORSAT LEAK CHECK AFTER ANALYSIS:
SAMPLE TYPE (BAG, GRAB) B2 (= BURETTE &2 CHANGE IN 4 MIN.
OPERATOR —_(e.c¢ £~/ PIPETTES — <2 GHANGE IN 4 MIN,
RUN 1 3 AVERAGE
ACTUAL ACTUAL ACTUAL NET
GAS READNG | MET | penong | MET | Resomg | MET | volume
14 1406 140
24 0 27.0 240
€02 370 ‘ 340 370 ,
#o re |, |fo | #o
O, (NETISSECOND |1 /e <2 16~ 1%/"'_2
READING MINUS ACTUAL| 2 /&~ # 7.1 2746 b |2 //f” j
CO, READING) 3o > e VB (2.0 | 12, 2
91-16 SEV SURMAN wksht 052191
Acceptance Criteria
CO, >4% .3%by Volume O, >15% 2% by Volume
<4% 2% by Volume <15% .3% by Volume

Comments:



MOISTURE (ALTERNATIVE METHOD) FiELD DATA CALCULATIONS

DATA ENTRY AND SUMMARY OF RESULTS

MRI Project No.

4701.08.03.04

Client: USEPA - EMC
Sampling Location; 3
Run No. 1 Metering Conscle No.  VOST 2
Date: _ 07/21/98 Dry Gas Meter Factor (Y): ~ 0.983
Impinger Set No. A
Gas Stream Temperature: 256 °F
Gas Stream Static Pressure: -0.10 in. w.c.
Barometric Pressure: 29.35 in. Hg
Gas Stream Volumetric Flow Rate: 18,758 dscfm
Initial Impingers Weight:  550.90 grams _J
T Average Vapor Percent |
Dry:Gas | Dry Gas. | Dry:-Gas Gas I Constant | Pressure Water
Clock Meter Meter Meter Stream | Sampting of Vapor
Time; Vaolume, Temp:, Pressure, | Temp,, Rate Water, - |(Saturated);
24-hr Liters °F in.we: °F Variation in::Hg viv
W N i
EEEERNEETTOIEN. AR AR
1132 6.250 42.0 0.00 | 1.12%
1142 12.580 42.0 0.00 2.42%
1152 18.800 41.0 0.00 08a4% |
1202 24.080 42.0 0.00 -14.57%
1212 30.320 42.0 0.00 0.96%
1222 36.570 45.0 0.00 1.12%
1232 42.790 47.0 0.00 0.64%
1242 49.060 470 0.00 1.45%
1252 55.320 47.0 0.00 1.29%
1302 61.800 48.0 0.00 1.61%
1312 67.850 44 0 0.00 1.12%
1322 74.120 430 0.00 1.45%
1332 80.360 450 0.00 0.96%
1342 86.620 44.0 0.00 1.29%
1352 92.870 43.0 0.00 1.12%
1402 99.140 43.0 0.00 1.45%
1412 105.400 42.0 0.00 1.29%
1422 111.250 41.0 0.00 -5.35%
i : i
&
Final Impingers Weight:  579.60 grams

Sample Volume and Conditions and Moisture Results

Gas Sample Volume: 3.929 dcf
0.1113 dcm |
Gas Sample Volume at Standard Conditions: 3.971 dscf ‘
0.1125 dscm
Average Absolute Sampled Gas Temperature; 503.34 °R
279.63 °K
Average Absolute Sampled Gas Pressure: 29.35 in. Hg
745.48 mm Hg
Condensate Collected: 28.70 grams
Moisture (Water Vapor): 25.42 % viv

MOISTURL WK4 03/02/85 (rev. MOIST3_1.WK4 07/29/98 03:52 PM)



MOISTURE (ALTERNATIVE METHOD) FIELD DATA CALCULATIONS
DATA ENTRY AND SUMMARY OF RESULTS

MRI Project No.

4701.08.03.04

Client: USEPA-EMC
Sampling Location: 3
Run No. 2 Metering Console No.  VOST 2
Date:  07/22/98 Dry Gas Meter Factor (Y):  0.983
Impinger Set No. A
Gas Stream Temperature; 267  °F
Gas Stream Static Pressure: ~ -0.12 _ in. w.c.
Barometric Pressure: 29.31 in. Hg
Gas Stream Volumetric Flow Rate: ~ 23221  dscfm
Initial Impingers Weight:  550.50 grams i
B —— |
merage Vapor } Percent
Dry'‘Gas: | Dry:Gas: | Dry Gas Gas Constant - Pressure Water
Clock Meter Meter Meter Stream | Sampling Of Vapor
Time, | Volume, Temp:, .| Pressure, | .Temp: Rate Water,.  (Saturated),
24-hr. | Liters °F in..w.c. °F Variation in. Hg viv
s T N N N N Q
0336 _|...0.000 ‘&\\\\2\}\\}\\\\\5\\$\\\\\\\\\\ \3}7\/ AN
. ! . ! . -0. ©
0856 14.010 29.0 0.00 0.64%
10086 20.960 30.0 0.00 -0.50%
1016 28.060 33.0 0.00 1.65% |
10286 35.110 35.0 0.00 0.93%
1036 42.060 36.0 0.00 -0.50%
1046 48.990 37.0 0.00 -0.79%
1056 55.970 37.0 0.00 -0.07%
1106 63.010 37.0 0.00 079% | |
1116 70.050 38.0 0.00 0.79%
1126 77.010 38.0 0.00 -0.36%
1136 84.030 40.0 0.00 0.50%
1146 91.050 40.0 0.00 0.50%
1158 98.010 40.0 0.00 -0.36%
1206 105.050 40.0 0.00 0.79% i
1216 112.070 39.0 0.00 0.50%
12261 119.010 40.0 0.00 -0.64%
1234 | 124.333 40.0 0.00 -3.79%
! i

Final Impingers Weight:  595.10 grams

Sample Volume and Conditions and Moisture Results

Gas Sample Volume: 4.391 dcf
0.1243 dem
Gas Sample Volume at Standard Conditions: 4.496 dscf
0.1273 dscm
Average Absolute Sampled Gas Temperature; 486.17 °R
‘. 27565 °K
Average Absolute Sampled Gas Pressure: 29.31 in. Hg
744.47 mm Hg
Condensate Collected: 44.60 grams
Moisture (Water Vapor): 31.87 % viv

MOISTURL. WK4 03/02/85 (rev. MOIST3_2.WK4 07/29/98 04:08 PM)



MRI Project No.

ALTERNATIVE METHOD - MOISTURE TRAIN FIELD DATA SHEET

4701.08.03.04

Chent: USEPA-EMC
Sampling Location: 3
Run No. 4/ Metering Console No. L/0S7 2
Datey/’/ ~ 0 72/- 9§ Dry Gas Meter Factor {Y):  &2.983
Operator(s)! _Ji Sesrsm 9.7 Impinger Set No. A
Gas Stream Temperature: Z57 of
Initial Impingers Wt.: 55,9 grams Gas Stream Static Pressure: —g, /02 in. w.c.
Silica gel: /00 % blue Barometric Pressure: EEEC in. Hg
Gas Stream Volumetric Flow Rate: S35 dscfm
Initial Leak Check: % cc/min @ /5 in. Hg vacuum
Dry Gas Dry Gas Dry Gas Flow Impinger Gas
Clock Meter Meter Meter Rate Outlet Pump Stream
Time, Volume, Temperature®, Pressure, Meter Temperature, Vacuum, Temperature,
24-Hr Liters °F in. w.c. Setting °F in. Hg °F
L/ZR 0.000
/32 6.25 S 0 Z0 &8 2 /
1T /25% 7 g 70 67 2 l
/15 /£.50 4/ 0 70 &7 = |
4T 2908 4Z o e 8 = |
_SzE S0, 34 Y2 ) 70 ¢ & =
(22 36.577 %3 0 72 579 =2
/232 72,79 57 0 70 ¢ =
_IAYA ¥9.66 L7 /) 70 . __ b/ 74
F25 L 5. 32 47 o 79 I =
/302 4/ b0 Py ) 70 67 Pa
/377 b7 85~ A o 70 &0 =
1322 74 12 #73 1) 70 o Z- Z
/332 80,36 “45 0 7o 4= =4 \
L0486, LR ke o Z0 63 z_ {
IISE 9287 43 o 70 &3 =z [
149X 9914 43 o Zo 6Z- z |
WP b5 o 42 2 70 62 z /
G S 149030 ik 250 | 4) 0 0 o3 z [
A [
* For dry gas meters having two thermocouples, the average temperature is entered.
Final Leak Check: © ce/min @ ____jg_____ in. Hg vacuum
Final Impingers Wt.: ST & grams Silica gel: 20 % blue

Comments: S hyA/ows Ay 26730 P)2027 oo rv

MOISTRLX.WPD April 14, 1995 (rev. MOIST.WPD July 13, 1998)



ALTERNATIVE METHOD - MOISTURE TRAIN FIELD DATA SHEET

MR! Project No. 4701.08.03.04

Client: USEPA-EMC

Sampling Location: .3

Run No. 37

Metering Console No. V037722
Date: 07-72-9% Dry Gas Meter Factor {Y): .95 3
Operator(s): o, Sy 227 Impinger Set No. A
Gas Stream Temperature: °F
Initial Impingers Wit.: IE50,5 grams Gas Stream Static Pressure: in. w.c,
Silica gel: 00 % blue Barometric Pressure: 2.3 7 in. Hg
Gas Stream Volumetric Flow Rate: dscfm
Initial Leak Check: 4] cc/min @ /5 in. Hg vacuum
Dry Gas Dry Gas Dry Gas Flow Impinger Gas
Clock Meter Meter Meter Rate Cutlet Pump Stream
Time, Volume, Temperature*, Pressure, Meter Temperature, Vacuum, Temperature,
24-Hr Liters °F in. w.c. Setting °F in. Hg °F
0936 2, 000
2940 6.5% 25 V4 70 67 A
095 /70/ E44 o & o7 2
100 20.96 Se o 70 o7 2
/076 #8.04 33 o 70 e7 74
/026 a5,/ 35 Ve 70 &7 =
/036 42,00 3 0 Z0 (20 ~
Lo 298,99 37 5 7o s A
(255 5597 37 9] 70 &S5 z
/0% b3:0] 37 O T &5 pzdl
1116 78,05 38 o P Y- Z_
Wz F72.9] 38 o -0 b6 =2
/56 F405 40 2 7O b & z
Y784 74,05~ #0 0 _70 &7 =
45 980/ #D 0 70 &b =
/706 /25,05~ S0 ° 7o &7 2
/R 6 JIRA07 39 O 70 b7 z
/AR /20! D g 70 &7 zZ
(RN  /R4.333 Y0 o 70 o7 =
= SHvF g s 57 /23S
* For dry gas meters having two thermocouples, the average temperature is entered.
Final Leak Check: % cc/min @ /Z in. Hg vacuum
Final Impingers Wt.: 5’%/ grams Silica gel: f{ % blue
Comments:
MOISTRLX.WPD April 14, 1995 {rev. MOIST.WPD July 13, 1998)



Appendix C
Direct (Extractive) FTIR Results

MRI-AED\R4951-04-08.wpd



Loadout Concentration vs. Time (7/24)

—&— Toluene (ppm) —B—Propanc (ppm) —A— Hexane (ppm) —»—Ethylene (ppm) —#¥—Mecthane (ppm) —@— CO (ppm) —+—Formal-dehyde (ppm)

350.0

300.0 A

250.0

i1

200.0

2 150.0 1

Ppm

100.0

50.0

0.0 1

-50.0 1 . »
7:45 8:15 8:45 9:15 9:45 10:15 10:45 11:15 11:45 12:15 12:45

Time




Loadout Concentration vs. Time (7/24)

—&— Toluene (ppm) —B—Propane (ppm) —&— Hexane (ppm) —— Ethylene (ppm) —%—Methane (ppm) —8—CO (ppm) —+—Formal-dehyde (ppm) ‘

30.0 3

25.0

20.0

15.0

Ppm

10.0

5.0 4

0.0 1

-5.0 T T ¥ r T T 1 T
7:45 8:15 8:45 9:15 9:45 10:15 10:45 11:15 11:45 12:15 12:45

Time



Ppm

Loadout Concentration vs. Time (7/25)

—o— Toluene (ppm) —8B— Propane (ppm) —&— Hexane (ppm) —»—Ethylene (ppm) —¥— Methane (ppm) —— CO (ppm) ‘

190.0

140.0

90.0 1

40.0 -

-10.0
7:00

Time




Ppm

Loadout Concentration vs. Time (7/25)

—&— Toluene (ppm) —8—Propanc (ppm) —A— Hexane (ppm) —>— Ethylene (ppm) —¥—Methane (ppm) —8—CO (ppmﬂ

14.0

12.0

10.0

8.0 1

6.0

4.0

2.0 1

0.0 A1

7:30 8:00 8:30 9:00 9:30 10:00 10:30 11:00

Time




Ppm

Loadout Concentration vs. Time (7/26)

—&— Toluene (ppm) —B—Propane (ppm) —A—Hexane (ppm) ——Ethylenc (ppm) ~¥—Methane (ppm) —@—CO (ppm) ’

4.0

3.5 1

3.0 A

2.5 4

2.0 A

1.5 A

Wm

fhwwww

9:30

10:00

10:30
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T
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Loadout Concentration vs. Time (7/27)

—— Toluene (ppm) —8—Propane (ppm) —A— Hexane (ppm) —— Ethylene (ppm) —¥#— Mecthane (ppm) —8—CO (ppm)J

40.0

35.0 A

30.0

25.0 A

20.0

Ppm

15.0 A

10.0

0.0 1

t

8:00

8:30

9:00

9:30

Time

10:00

10:30

11:00

11:30

12:00

12:30



Ppm

Loadout Concentration vs. Time (7/27)

—&— Toluene (ppm) —8—Propane (ppm) —&— Hexane (ppm) —»—Ethylene (ppm) —¥%—Methane (ppm) —@—CO (ppm)

5.0

4.0

3.0

2.0 1
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0.0 1

-1.0
7:00

T T T T T
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Silo Concentrations (7/24)

—&— Carbonyl Sulfide (ppm) —8—Toluene (ppm) —A~Iso- Octane (ppm) —»—Hexane (ppm) —¥— Ethylene (ppm) —8— Methane (ppm) ——CO (ppm) ‘

380

330

280 A

230 ~

180 -

Ppm

130 A

80 -

30 A

G
/A~A %% eats?

7:00 7:30 8:00 8:30 9:00 9:30 10:00 10:30

Time



Silo Concentrations (7/25)

—— Carbonyl Sulfide (ppm) —8—Toluene (ppm) —A—Iso- Octane (ppm) —¥—Hexane (ppm) —¥—Ethylene (ppm) —@—Methane (ppm) —+—CO (ppm) ‘

330 -

280 A

230 -

180 -

Ppm

130 -

80

30 -

8:40 8:50 9:00 9:10 9:20 9:30

Time



Results:

1 /11/99 16:19

Fit file: procstk.fit
Uncer- Uncer- Uncer-
File Name | Date Time Propane tainty Methane tainty CO tainty
File Name Date Corrected [prop/upper/pp ~ 2*sigma |196/upper/ppm 2*sigma CO/Mid/pp  2*sigma
17210008 7/21/98 11:28 0.0 52 28.7 38 201.2 37.7
17210009] 7/21/98 11:43 0.0 56.1 0.0 427 0.0 185.3
17210010] 7/21/98 11:44 0.0 523 0.0 399 0.0 173.0
17210011| 7/21/98 11:46 0.0 56.2 0.0 42.8 0.0 185.8
17210012] 7/21/98 11:48 0.0 475 0.0 36.2 0.0 173.8
17210013] 7/21/98 11:50 0.0 52.2 0.0 39.8 0.0 178.7
17210014f 7/21/98 11:51 0.0 56.1 0.0 42.7 0.0 183.6
17210015] 7/21/98 11:53 0.0 37.8 0.0 28.8 0.0 182.9
17210016| 7/21/98 11:55 0.0 42.6 0.0 32.5 0.0 178.2
17210017| 7/21/98 11:57 0.0 29.0 0.0 221 0.0 168.1
17210018} 7/21/98 11:58 0.0 S1.8 0.0 394 0.0 169.7
17210019( 7/21/98 12:00 0.0 52.2 0.0 39.8 0.0 171.1
17210020] 7/21/98 12:02 0.0 52.0 0.0 39.6 0.0 176.9
17210021] 7/21/98 12:04 0.0 44.2 0.0 33.7 0.0 179.0
17210022} 7/21/98 12:06 0.0 44.2 0.0 33.7 0.0 179.1
17210023 7/21/98 12:07 0.0 379 311 26.8 0.0 171.6
17210024| 7/21/98 12:09 0.0 56.6 0.0 43.1 0.0 181.9
17210025] 7/21/98 12:11 0.0 522 0.0 39.8 0.0 187.6
17210026§ 7/21/98 12:13 0.0 38.2 31.3 27.0 0.0 165.8
17210027| 7/21/98 12:14 0.0 51.8 0.0 39.4 0.0 164.3
17210028 7/21/98 12:16 0.0 51.7 0.0 39.4 0.0 164.9
17210029| 7/21/98 12:18 0.0 55.8 0.0 42.5 0.0 174.6
17210030| 7/21/98 12:20 0.0 51.8 0.0 394 0.0 164.3
17210031| 7/21/98 12:21 0.0 30.5 269 21.6 0.0 163.8
17210032] 7/21/98 12:23 0.0 434 0.0 33.1 0.0 164.7
17210033] 7/21/98 12:25 0.0 36.9 0.0 28.1 0.0 164.7
17210034} 7/21/98 12:27 0.0 51.8 0.0 394 0.0 164.1
17210035f 7/21/98 12:28 0.0 51.8 0.0 395 0.0 164.8
17210036) 7/21/98 12:30 0.0 36.9 0.0 28.1 0.0 162.5
17210037] 7/21/98 12:41 71.5 1.8 14.3 5.9 0.0 97.5
17210038| 7/21/98 12:42 73.9 1.5 12.3 5.1 0.0 98.0
17210039| 7/21/98 12:44 74.5 1.5 12.3 5.1 0.0 97.9
17210040| 7/21/98 12:46 751 1.5 12.2 5.1 0.0 97.9
17210041] 7/21/98 12:48 40.6 2.0 19.1 6.7 0.0 124.1
17210042f 7/21/98 12:49 0.0 12.8 28.2 9.1 153.4 129.9
17210043 7/21/98 12:51 0.0 11.7 26.5 8.3 159.0 133.2
17210044| 7/21/98 12:53 0.0 11.5 259 8.2 146.3 133.8
17210045 7/21/98 12:55 0.0 12.5 232 8.8 0.0 131.5
17210046} 7/21/98 12:57 0.0 10.9 23.0 7.7 0.0 136.3




Uncer- Uncer- Uncer-

File Name | Date Time Propane tainty Methane tainty CO tainty
17210047} 7/21/98 12:58 0.0 143 26.1 10.1 0.0 126.4
17210048 7/21/98 13:07 0.0 51.9 75.9 36.7 348.1 176.0
17210049] 7/21/98 13:08 0.0 42.6 77.1 30.2 331.0 168.5
17210050| 7/21/98 13:10 0.0 38.1 84.2 27.0 354.8 167.4
17210051} 7/21/98 13:12 0.0 36.8 98.3 26.0 327.0 163.4
17210052 7/21/98 13:14 0.0 429 933 30.4 280.9 166.8
17210053 7/21/98 13:15 0.0 36.8 103.5 26.0 244.5 170.4
17210054 7/21/98 13:17 0.0 39.7 96.0 28.1 228.4 166.0
17210055| 7/21/98 13:19 0.0 58.8 72.9 41.6 267.0 172.5
17210056] 7/21/98 13:21 0.0 373 92.5 263 264.7 169.7
17210057] 7/21/98 13:22 0.0 55.5 76.8 393 270.6 177.5
17210058} 7/21/98 13:24 0.0 51.5 80.3 36.4 2442 176.9
17210059| 7/21/98 13:26 0.0 37.0 96.7 26.2 238.7 168.6
17210060| 7/21/98 13:28 0.0 513 88.5 36.3 2243 164.3
17210061| 7/21/98 13:30 0.0 46.5 91.2 32.9 226.6 164.7
17210062 7/21/98 13:31 0.0 51.5 97.7 364 233.0 167.2
17210063| 7/21/98 13:33 0.0 51.3 97.3 36.3 246.9 164.8
17210064| 7/21/98 13:35 0.0 51.4 76.2 36.4 209.7 183.6
17210065( 7/21/98 13:37 0.0 41.9 75.1 29.7 195.2 167.1
17210066 7/21/98 13:38 0.0 513 72.2 36.3 205.3 167.4
17210067 7/21/98 13:40 0.0 514 75.3 36.3 2133 170.5
17210068| 7/21/98 13:42 0.0 51.8 69.8 36.6 198.8 183.3
17210069] 7/21/98 13:44 0.0 41.7 77.3 29.5 201.6 168.4
172100707 7/21/98 13:45 0.0 51.4 68.4 364 200.4 175.8
17210071} 7/21/98 13:47 0.0 51.4 71.8 36.3 181.8 170.7
17210072 7/21/98 13:49 0.0 51.5 75.2 36.5 1933 178.3
17210073 7/21/98 13:51 0.0 51.4 69.3 36.4 183.7 169.2
17210074 7/21/98 13:52 0.0 46.6 46.6 33.0 191.9 168.4
17210075{ 7/21/98 13:54 0.0 51.4 0.0 39.1 0.0 167.9
17210076f 7/21/98 13:56 0.0 37.5 355 26.6 0.0 167.9
17210077| 7/21/98 13:58 0.0 55.2 0.0 42.0 0.0 176.5
17210078| 7/21/98 14:00 0.0 514 0.0 39.1 0.0 168.0
17210079( 7/21/98 14:01 0.0 55.3 0.0 42.1 0.0 172.6
17210080( 7/21/98 14:03 0.0 51.4 0.0 39.1 0.0 164.4
17210081 7/21/98 14:05 0.0 52.6 0.0 40.0 0.0 177.2
17210082| 7/21/98 14:07 0.0 49.1 0.0 374 0.0 164.0
17210083| 7/21/98 14:08 0.0 373 61.6 26.4 1814 166.4
17210084 7/21/98 14:10 0.0 55.4 62.5 393 228.5 175.0
17210085] 7/21/98 14:12 0.0 51.4 96.3 364 256.1 183.1
17210086 7/21/98 14:14 0.0 55.3 117.4 39.1 240.0 182.2
17210087 7/21/98 14:15 0.0 51.6 144.1 36.5 189.6 172.2
17210088| 7/21/98 14:17 0.0 36.7 160.0 259 176.8 1614
17210089| 7/21/98 14:19 0.0 61.1 268.0 432 0.0 178.9
Average --> 4.1 419 42.5 30.9 102.9 163.1




Uncer- Uncer- Uncer-

File Name | Date Time Propane tainty Methane tainty CO tainty
17220002| 7/22/98 9:38 0.0 48.1 0.0 36.6 0.0 164.3
17220003 7/22/98 9:41 0.0 60.2 51.8 42.9 0.0 175.8
17220004| 7/22/98 9:43 0.0 60.1 49.5 429 0.0 174.2
17220005| 7/22/98 9:44 0.0 65.5 0.0 49.9 0.0 180.8
17220006( 7/22/98 9:46 0.0 62.9 0.0 47.9 0.0 173.8
17220007| 7/22/98 9:48 0.0 65.6 0.0 49.9 0.0 179.6
17220008} 7/22/98 9:50 0.0 65.8 0.0 50.1 0.0 177.5
17220009( 7/22/98 9:51 0.0 65.9 0.0 50.2 0.0 180.4
17220010| 7/22/98 9:53 0.0 65.3 0.0 49.7 0.0 182.6
17220011} 7/22/98 9:55 0.0 65.6 0.0 50.0 0.0 181.2
17220012 7/22/98 9:57 0.0 65.5 0.0 49.9 0.0 180.9
17220013 7/22/98 9:58 0.0 65.8 0.0 50.1 0.0 177.8
17220014| 7/22/98 10:00 0.0 65.7 0.0 50.0 0.0 181.1
17220015] 7/22/98 10:02 0.0 62.9 0.0 479 0.0 174.5
17220016{ 7/22/98 10:04 0.0 65.7 0.0 50.0 0.0 180.9
17220017| 7/22/98 10:06 0.0 60.1 48.7 43.0 0.0 175.3
17220018| 7/22/98 10:07 0.0 66.5 0.0 50.6 0.0 174.2
17220019| 7/22/98 10:09 0.0 60.6 52.2 433 0.0 168.9
17220020] 7/22/98 10:11 0.0 74.8 0.0 57.0 0.0 180.5
17220021} 7/22/98 10:13 0.0 64.8 0.0 46.3 0.0 174.9
17220022 7/22/98 10:14 0.0 62.8 52.1 448 0.0 170.2
17220023| 7/22/98 10:16 0.0 66.0 0.0 47.1 0.0 181.6
17220024| 7/22/98 10:18 0.0 64.7 0.0 46.1 0.0 178.8
17220025| 7/22/98 10:20 0.0 66.0 0.0 47.1 0.0 177.0
17220026] 7/22/98 10:21 0.0 57.5 41.7 41.0 0.0 160.0
17220027( 7/22/98 10:23 0.0 65.9 0.0 47.1 0.0 176.7
17220028 7/22/98 10:25 0.0 64.7 0.0 46.2 0.0 177.6
17220029| 7/22/98 10:27 0.0 65.7 0.0 50.0 0.0 181.5
17220030| 7/22/98 10:28 0.0 63.0 46.7 45.0 0.0 175.4
17220031] 7/22/98 10:30 0.0 57.7 434 41.2 0.0 177.8
17220032| 7/22/98 10:32 0.0 62.7 52.7 44.7 0.0 177.0
17220033} 7/22/98 10:34 0.0 54.3 0.0 414 0.0 161.0
17220034} 7/22/98 10:36 0.0 54.4 0.0 414 0.0 164.0
17220035( 7/22/98 10:37 0.0 54.6 0.0 41.5 0.0 164.4
17220036 7/22/98 10:39 0.0 66.4 0.0 50.5 0.0 178.9
17220037| 7/22/98 10:41 0.0 60.3 51.2 43.1 0.0 171.1
17220038 7/22/98 10:43 0.0 76.6 0.0 58.3 0.0 177.3
17220039 7/22/98 10:45 0.0 65.9 0.0 50.2 0.0 179.0
17220040( 7/22/98 10:46 0.0 65.9 0.0 50.2 0.0 184.6
17220041| 7/22/98 10:48 0.0 66.0 0.0 50.2 0.0 178.4
17220042| 7/22/98 10:50 0.0 66.1 0.0 50.3 0.0 180.1
17220043] 7/22/98 10:52 0.0 75.1 0.0 57.2 0.0 179.0
17220044| 7/22/98 10:53 0.0 65.9 0.0 50.2 0.0 178.5
17220045| 7/22/98 10:55 0.0 66.7 0.0 50.8 0.0 174.3
17220046] 7/22/98 10:57 0.0 57.7 0.0 44.0 0.0 172.8
17220047( 7/22/98 10:59 0.0 66.3 0.0 50.5 0.0 176.8
17220048| 7/22/98 11:01 0.0 66.1 0.0 50.3 0.0 184.0




Uncer- Uncer- Uncer-
File Name Date Time Propane tainty Methane tainty Cco tainty
17220049 7/22/98 11:02 0.0 73.7 0.0 56.1 0.0 178.8
17220050} 7/22/98 11:04 0.0 75.5 0.0 57.5 0.0 183.6
17220051 7/22/98 11:06 0.0 60.5 50.6 43.2 0.0 170.8
17220052 7/22/98 11:08 0.0 54.4 0.0 415 0.0 162.9
17220053 7/22/98 11:32 0.0 54.8 0.0 41.8 0.0 173.6
17220054) 7/22/98 11:33 0.0 54.6 0.0 41.6 0.0 162.9
17220055( 7/22/98 11:35 0.0 57.7 50.7 41.1 0.0 1743
17220056( 7/22/98 11:37 0.0 64.6 64.9 46.0 0.0 172.2
17220057] 7/22/98 11:39 0.0 62.8 104.2 44.7 276.8 1722
17220058} 7/22/98 11:40 0.0 60.5 109.9 43.1 317.9 174.0
17220059( 7/22/98 11:42 0.0 60.4 124.2 43.0 258.5 162.6
17220060( 7/22/98 11:44 0.0 64.8 199.1 46.2 200.2 178.4
17220061| 7/22/98 11:46 0.0 60.3 219.1 42.9 0.0 168.2
17220062} 7/22/98 11:48 0.0 50.1 257.7 35.5 0.0 171.1
17220063 7/22/98 11:49 0.0 64.9 268.2 46.2 174.6 165.4
17220064 7/22/98 11:51 0.0 50.3 223.5 35.7 182.6 170.7
17220065| 7/22/98 11:53 0.0 65.3 219.8 46.5 0.0 176.9
17220066| 7/22/98 11:55 0.0 61.4 178.6 43.7 0.0 164.3
17220067 7/22/98 11:56 0.0 50.2 136.0 35.7 0.0 169.3
17220068 7/22/98 11:58 0.0 49.7 122.0 35.3 0.0 169.6
17220069| 7/22/98 12:00 0.0 534 117.6 38.0 0.0 168.4
17220070] 7/22/98 12:02 0.0 45.0 122.3 32.0 0.0 171.8
17220071 7/22/98 12:03 0.0 44.8 121.6 31.8 0.0 178.0
17220072 7/22/98 12:05 0.0 57.3 122.8 40.8 0.0 163.8
17220073 7/22/98 12:07 0.0 45.2 110.6 32.1 0.0 171.1
17220074 7/22/98 12:09 0.0 45.0 118.1 31.9 0.0 179.9
17220075| 7/22/98 12:11 0.0 45.1 123.7 32.0 0.0 183.2
17220076} 7/22/98 12:12 0.0 533 110.3 37.9 0.0 167.2
17220077} 7/22/98 12:14 0.0 62.4 163.3 44.5 0.0 176.1
17220078| 7/22/98 12:16 0.0 56.7 119.9 40.3 0.0 165.8
17220079 7/22/98 12:18 0.0 55.1 117.8 39.2 0.0 166.6
17220080( 7/22/98 12:19 0.0 56.7 119.7 40.3 0.0 165.6
17220081 7/22/98 12:21 0.0 533 114.7 37.9 0.0 168.1
17220082 7/22/98 12:23 0.0 60.8 145.3 433 0.0 175.6
17220083 7/22/98 12:25 0.0 59.9 163.5 42.7 0.0 165.9
17220084 7/22/98 12:26 0.0 51.1 174.8 36.2 0.0 170.4
17220085] 7/22/98 12:28 0.0 46.7 194 .8 33.1 0.0 171.3
17220086| 7/22/98 12:30 0.0 60.1 185.7 42.7 175.5 167.1
17220087] 7/22/98 12:32 0.0 65.4 219.8 46.6 0.0 182.3
17220088} 7/22/98 12:34 0.0 64.9 244 .8 46.2 195.1 166.8
17220089 7/22/98 12:35 0.0 57.3 161.1 40.8 184.2 165.7
17220090| 7/22/98 12:37 0.0 62.7 187.3 44.6 0.0 166.4
17220091 7/22/98 14:31 0.0 0.1 0.0 0.1 0.0 0.2
Average --> 0.0 60.7 68.3 44.5 22.1 173.7




Table - . Tunnel Emissions Duct

1 of 4 loadout

Formal-
Propane  Uncer- | Hexane  Uncer- | Ethylene  Uncer- [ Methane Uncer- | dehyde  Uncer- CO Uncer-
File Name Date Time Toluene (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty
17240030 7/24/98  8:12 0.0 57 0.0 1.1 2.8 0.2 0.0 0.3 3.1 0.6 0.0 0.8 8.0 4.5
17240031 7/24/98  8:14 0.0 6.2 0.0 1.2 5.0 0.2 0.0 0.4 3.3 0.6 0.0 0.9 5.4 4.8
17240032 7/24/98  8:16 0.0 5.9 0.0 1.1 34 0.2 0.0 0.4 32 0.6 0.0 0.8 0.0 4.9
17240033 7/24/98  8:18 0.0 5.6 0.0 1.0 22 0.2 0.0 0.3 31 0.6 0.0 0.8 5.3 4.4
17240034 7/24/98 8:20 0.0 5.3 0.0 1.0 1.3 0.2 0.0 0.3 3.0 0.5 0.0 0.8 0.0 4.6
17240035 7/24/98  8:21 0.0 5.3 0.0 1.0 0.9 0.2 0.0 0.3 3.0 0.5 0.0 0.7 0.0 4.5
17240036 7/24/98  8:23 0.0 5.6 0.0 1.0 2.4 0.2 0.0 0.3 3.1 0.6 0.0 0.8 0.0 4.8
17240037 7/24/98 8:25 0.0 5.8 0.0 1.1 33 0.2 0.0 0.3 33 0.6 0.0 0.8 7.5 4.6
17240038 7/24/98  8:27 0.0 5.5 0.0 1.0 2.6 0.2 0.0 0.3 31 0.6 0.0 0.8 6.3 4.5
17240039 7/24/98  8:28 0.0 54 0.0 1.0 2.0 0.2 0.0 0.3 31 0.6 0.0 0.8 5.1 4.4
17240040 7/24/98  8:30 0.0 5.8 0.0 1.1 36 0.2 0.0 0.4 32 0.6 0.0 0.8 0.0 4.9
17240041 7/24/98  8:32 0.0 5.9 0.0 1.1 4.5 0.2 0.0 0.4 3.4 0.6 0.0 0.8 7.4 4.7
17240042 7/24/98  8:34 0.0 5.7 0.0 1.1 34 0.2 0.0 0.4 32 0.6 0.0 0.8 52 4.6
17240043 7/24/98  8:36 0.0 5.7 0.0 1.1 33 0.2 0.0 0.4 3.2 0.6 0.0 0.8 0.0 4.9
17240044 7/24/98  8:37 0.0 5.5 0.0 1.0 1.6 0.2 0.0 03 3.0 0.6 0.0 0.8 0.0 4.7
17240045 7/24/98 8:39 0.0 5.6 0.0 1.0 1.9 0.2 0.0 0.3 3.0 0.6 0.0 0.8 0.0 4.8
17240046 7/24/98 841 0.0 6.1 0.0 1.1 4.4 0.2 0.0 0.4 3.2 0.6 0.0 0.9 0.0 5.1
17240047 7/24/98  8:43 0.0 6.1 0.0 1.1 4.9 0.2 0.0 0.4 33 0.6 0.0 0.9 6.3 4.8
17240048 7/24/98 844 0.0 6.0 0.0 1.1 4.0 0.2 0.0 0.4 3.2 0.6 0.0 0.8 5.7 4.8
17240049 7/24/98  8:46 0.0 5.8 0.0 1.1 3.0 0.2 0.0 0.4 31 0.6 0.0 0.8 7.4 4.7
17240050 7/24/98  8:48 0.0 5.9 0.0 1.1 4.0 0.2 0.0 0.4 33 0.6 0.0 0.8 6.3 4.7
17240051 7/24/98  8:50 0.0 5.6 0.0 1.0 2.6 0.2 0.0 0.3 3.1 0.6 0.0 0.8 0.0 4.8
17240052 7/24/98  8:52 0.0 6.5 0.0 1.2 5.0 0.2 0.0 0.4 33 0.7 0.0 0.9 0.0 54
17240053 7/24/98  8:53 0.0 6.4 0.0 1.2 5.1 02 0.0 04 33 0.7 0.0 0.9 7.3 5.0
17240054 7/24/98  8:55 0.0 6.1 0.0 1.1 4.6 0.2 0.0 0.4 33 0.6 0.0 0.9 58 4.8
17240055 7/24/98  8:57 0.0 6.1 0.0 1.1 4.7 0.2 0.0 0.4 33 0.6 0.0 0.9 6.3 4.8
17240056 7/24/98  8:59 0.0 58 0.0 1.1 32 0.2 0.0 0.4 3.1 0.6 0.0 0.8 0.0 4.9
17240057 7/24/98  9:00 0.0 5.8 0.0 1.1 31 02 0.0 04 3. 0.6 0.0 0.8 0.0 5.0
17240058 7/24/98  9:02 0.0 5.6 0.0 1.0 2.4 0.2 0.0 0.3 3.0 0.6 0.0 0.8 0.0 4.8
17240059 7/24/98 9:04 0.0 5.4 0.0 1.0 1.3 0.2 0.0 0.3 3.0 0.6 0.0 0.8 0.0 4.7
17240060 7/24/98 9:06 0.0 6.0 0.0 1.1 3.8 0.2 0.0 0.4 32 0.6 0.0 0.8 0.0 5.1




Table - . Tunnel Emissions Duct

Formal-
Propane  Uncer- | Hexane  Uncer- | Ethylene Uncer- | Methane Uncer- | dehyde  Uncer- CO Uncer-
File Name Date Time Toluene (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty
17240060 7/24/98  9:06 0.0 6.0 0.0 1.1 3.8 0.2 0.0 0.4 3.2 0.6 0.0 0.8 0.0 5.1
17240061 7/24/98  9.07 0.0 5.8 0.0 1.1 33 0.2 0.0 0.4 3.1 0.6 0.0 0.8 0.0 4.9
17240062 7/24/98  9:09 0.0 5.5 0.0 1.0 1.5 0.2 0.0 0.3 3.0 0.6 0.0 08 0.0 4.8
17240063 7/24/98  9:11 0.0 59 0.0 1.1 3.0 0.2 0.0 0.4 3.1 0.6 0.0 0.8 0.0 5.0
17240067 7/24/98  9:18 0.0 3.6 |data unavailable 2.9 0.3 0.0 0.2 22 0.4 0.0 0.5 3.8 32
17240068 7/24/98  9:20 0.0 4.5 due to 26 03 0.0 0.3 2.8 0.5 0.0 0.6 7.8 3.9
17240069 7/24/98  9:22 0.0 33 THC spiking 2.1 0.3 0.0 0.3 3.0 0.5 0.0 0.7 9.5 4.4
17240070 7/24/98  9:23 0.0 6.1 0.0 0.6 4.0 0.4 0.0 0.4 3.3 0.6 0.0 0.9 8.2 4.8
17240071 7/24/98  9:25 0.0 6.7 0.0 0.7 3.5 0.2 0.0 0.4 3.3 0.7 0.0 0.9 5.5 52
17240072 7/24/98  9:27 0.0 6.2 0.0 1.2 3.6 0.2 0.0 0.4 3.1 0.6 0.0 0.9 0.0 5.2
17240073 7/24/98  9:29 0.0 5.9 0.0 1.1 23 0.2 0.0 0.4 3.1 0.6 0.0 0.8 0.0 5.1
17240074 7124/98 9:30 0.0 6.1 0.0 1.1 3.0 0.2 0.0 0.4 3.2 0.6 0.0 0.9 0.0 5.2
17240120 7/24/98  10:55 0.0 5.7 0.0 1.1 1.5 0.2 0.7 0.4 3.0 0.6 0.0 0.8 0.0 4.9
17240121 7/24/98  10:57 0.0 5.6 0.0 1.1 1.4 0.2 0.7 0.4 3.1 0.6 0.0 0.8 0.0 4.9
17240122 7/24/98  10:59 0.0 5.9 0.0 1.1 2.8 0.2 0.0 0.4 3.3 0.6 0.0 0.8 7.8 4.7
17240123 7/24/98  11:00 0.0 0.2 0.0 1.2 3.6 0.2 0.7 0.4 33 0.6 0.0 0.9 7.0 4.9
17240124 7/24/98  11:02 0.0 6.1 0.0 1.1 4.0 0.2 0.0 0.4 34 0.6 0.0 0.9 13.9 4.9
17240125 7/24/98 11:04 0.0 6.2 0.0 1.2 4.4 0.2 0.0 04 35 0.6 0.0 0.9 10.5 4.9
17240126 7/24/98  11:06 0.0 5.7 0.0 1.1 2.6 0.2 0.0 0.3 3.1 0.6 0.0 0.8 0.0 4.9
17240127 7/24/98  11:07 0.0 5.6 0.0 1.0 1.5 0.2 0.0 0.3 3.0 0.6 0.0 0.8 0.0 4.8
17240128 7/24/98  11:09 0.0 5.7 0.0 1.1 1.9 0.2 0.0 0.3 3.1 0.6 0.0 0.8 0.0 4.9
17240129 7/24/98  11:11 0.0 6.0 0.0 1.1 2.7 02 0.0 0.4 3.2 0.6 0.0 08 0.0 5.1
17240130 7/24/98 11:13 0.0 6.1 0.0 1.1 3.0 0.2 0.0 0.4 32 0.6 0.0 0.9 0.0 5.2
17240131 7/24/98 11:14 0.0 5.7 0.0 1.1 1.6 02 0.0 0.4 3.0 0.6 0.0 0.8 0.0 49
17240132 7/24/98  11:16 0.0 5.7 0.0 1.1 1.3 0.2 0.0 0.3 3.1 0.6 0.0 0.8 0.0 4.9
17240133 7/24/98  11:18 0.0 6.1 0.0 1.1 3.0 02 0.0 04 32 0.6 0.0 0.9 54 49
17240134 7/24/98  11:20 0.0 6.4 0.0 1.2 3.9 0.2 0.0 0.4 33 0.7 0.0 0.9 0.0 5.4
17240135 7/24/98  11:21 0.0 6.1 0.0 1.1 27 02 0.0 0.4 32 0.6 0.0 0.9 0.0 5.2
17240136 7/24/98  11:23 0.0 6.1 0.0 1.2 2.9 0.2 0.0 0.4 32 0.6 0.0 0.9 0.0 52
17240137 7/24/98  11:25 0.0 6.4 0.0 1.2 4.2 0.2 0.0 0.4 34 0.7 0.0 0.9 0.0 5.3

2 of 4 loadout




Table - . Tunnel Emissions Duct

Formal-
Propane  Uncer- | Hexane  Uncer- | Ethylene Uncer- | Methane Uncer- | dehyde  Uncer- CO Uncer-
File Name  Date Time | Toluene (ppm) _ tainty | (ppm)  fainty | (ppm) tainty | (ppm)  tainty | (ppm)  tainty [ (ppm) tainty
17240138 7/24/98  11:27 0.0 6.3 0.0 1.2 4.1 0.2 0.0 0.4 33 0.6 0.0 0.9 0.0 53
17240139 7/24/98  11:28 0.0 6.3 0.0 1.2 36 0.2 0.0 0.4 33 0.6 0.0 0.9 0.0 53
17240140 7/24/98  11:30 0.0 6.3 0.0 1.2 36 0.2 0.0 0.4 33 0.6 0.0 0.9 6.1 5.0
17240141 7/24/98 11:32 0.0 5.8 0.0 1.1 2.1 0.2 0.0 0.4 31 0.6 0.0 0.8 0.0 5.0
17240142 7/24/98  11:34 0.0 5.9 0.0 1.1 1.7 0.2 0.0 0.4 3.1 0.6 0.0 0.8 0.0 5.1
17240143 7/24/98  11:36 0.0 6.3 0.0 1.2 3.1 0.2 0.0 0.4 33 0.6 0.0 0.9 0.0 5.3
17240144 7/24/98  11:37 0.0 6.0 0.0 1.1 2.5 0.2 0.0 0.4 3.1 0.6 0.0 0.8 0.0 5.1
17240145 7/24/98  11:39 0.0 6.1 0.0 1.1 23 0.2 0.0 0.4 32 0.6 0.0 0.9 0.0 52
17240146 7/24/98  11:41 0.0 6.5 0.0 1.2 3.2 0.2 0.0 0.4 3.3 0.7 0.0 0.9 0.0 5.4
17240147 7/24/98  11:43 0.0 6.3 0.0 1.2 3.8 0.2 0.0 0.4 32 0.6 0.0 0.9 0.0 53
17240148 7/24/98  11:44 0.0 6.2 0.0 1.2 3.3 0.2 0.0 0.4 3.2 0.6 0.0 0.9 0.0 5.3
17240149 7/24/98  11:46 0.0 6.3 0.0 1.2 38 0.2 0.0 0.4 3.2 0.6 0.0 0.9 6.1 5.0
17240150 7/24/98  11:48 0.0 6.2 0.0 1.2 38 0.2 0.0 0.4 3.2 0.6 0.0 0.9 5.9 4.9
17240151 7/24/98  11:50 0.0 5.8 0.0 1.1 2.1 0.2 0.0 0.4 3.0 0.6 0.0 0.8 0.0 5.0
17240152 7/24/98  11:51 0.0 6.1 0.0 1.1 2.5 0.2 0.0 0.4 32 0.6 0.0 0.9 0.0 5.1
17240153 7/24/98 11:53 0.0 5.9 0.0 1.1 2.4 0.2 0.0 0.4 3.1 0.6 0.0 0.8 0.0 5.1
17240154 7/24/98  11:55 0.0 6.1 0.0 1.1 2.8 0.2 0.0 0.4 3.1 0.6 0.0 0.9 0.0 5.1
17240155 7/24/98  11:57 0.0 6.1 0.0 1.1 2.8 0.2 0.0 0.4 3.1 0.6 0.0 0.9 0.0 5.2
17240156 7/24/98  11:58 0.0 6.4 0.0 1.2 43 0.2 0.0 0.4 33 0.7 0.0 0.9 0.0 5.4
17240157 7/24/98  12:00 0.0 5.9 0.0 1.1 2.9 0.2 0.0 0.4 3.1 0.6 0.0 0.8 0.0 5.1
17240158 7/24/98  12:02 0.0 5.7 0.0 1.1 1.6 0.2 0.0 0.4 3.0 0.6 0.0 0.8 0.0 4.9
17240159 7/24/98  12:04 0.0 6.1 0.0 1.1 2.6 0.2 0.0 0.4 32 0.6 0.0 0.9 0.0 5.2
17240160 7/24/98  12:05 0.0 6.6 0.0 1.2 4.4 0.2 0.6 0.4 32 0.7 0.0 0.9 0.0 5.5
17240161 7/24/98  12:07 0.0 6.1 0.0 1.1 32 0.2 0.0 0.4 3.1 0.6 0.0 0.9 0.0 52
17240162 7/24/98  12:09 0.0 6.4 0.0 1.2 3.7 0.2 0.0 0.4 32 0.6 0.0 0.9 5.7 5.0
17240163 7/24/98 12:11 0.0 6.0 0.0 1.1 2.9 02 0.0 0.4 3.1 0.6 0.0 0.8 0.0 5.1
17240164 7/24/98  12:12 0.0 6.1 0.0 1.1 34 0.2 0.0 0.4 32 0.6 0.0 0.9 0.0 52
17240165 7/24/98  12:14 0.0 5.7 0.0 1.1 2.0 0.2 0.0 0.3 3.0 0.6 0.0 0.8 0.0 4.9
17240166 7/24/98  12:16 0.0 6.1 0.0 1.1 2.6 0.2 0.7 0.4 3.1 0.6 0.0 0.9 0.0 5.1
17240167 7/24/98  12:18 0.0 6.0 0.0 Il 2.6 0.2 0.0 0.4 32 0.6 0.0 0.8 0.0 5.1
17240168 7/24/98  12:19 0.0 6.1 0.0 1.1 3.4 0.2 0.0 0.4 3.2 0.6 0.0 0.9 0.0 5.2
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Table _- . Tunnel Emissions Duct

T Formal-
Propane  Uncer- | Hexane  Uncer- | Ethylene Uncer- | Methane Uncer- | dehyde  Uncer- CcO Uncer-

File Name Date Time Toluene (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty
17240169 7/24/98  12:21 0.0 6.2 0.0 1.2 3.7 0.2 0.7 0.4 32 0.6 0.0 0.9 0.0 5.2
17240170 7/24/98  12:23 0.0 59 0.0 1.1 2.7 02 0.7 0.4 3.1 0.6 0.0 0.8 0.0 5.0
17240171 7/24/98  12:25 0.0 6.3 0.0 1.2 4.0 0.2 0.0 0.4 32 0.6 0.0 0.9 0.0 53
17240172 7/24/98  12:26 0.0 6.0 0.0 1.1 34 0.2 0.7 0.4 3.1 0.6 0.0 0.8 0.0 5.1
17240173 7/24/98  12:28 0.0 5.7 0.0 1.1 1.9 02 0.7 0.4 3.1 0.6 0.0 0.8 0.0 4.9
17240174 7/24/98  12:30 0.0 5.9 0.0 1.1 2.0 0.2 0.6 0.4 3.1 0.6 0.0 0.8 0.0 5.0
17240175 7/24/98  12:32 0.0 6.0 0.0 1.1 2.9 0.2 0.6 0.4 3.1 0.6 0.0 0.8 0.0 5.1
17240176 7/24/98  12:33 0.0 5.8 0.0 1.1 2.0 02 0.7 0.4 3.1 0.6 0.0 0.8 0.0 5.0
17240177 7/24/98 12:35 0.0 6.9 0.0 1.3 4.4 0.2 0.7 04 33 0.7 0.0 1.0 8.0 53
17240178 7/24/98  12:37 0.0 6.9 0.0 1.3 5.8 0.2 0.7 04 34 0.7 0.0 1.0 6.7 5.3
17240179 7/24/98  12:39 0.0 7.0 0.0 1.3 6.5 0.2 0.7 0.4 34 0.7 0.0 1.0 0.0 5.7
17240180 7/24/98  12:41 0.0 6.7 0.0 1.3 6.3 0.2 0.7 0.4 3.4 0.7 0.0 0.9 0.0 5.5
17240181 7/24/98  12:42 0.0 6.3 0.0 1.2 5.4 0.2 0.7 0.4 33 0.6 0.0 0.9 0.0 52
17240182 7/24/98  12:44 0.0 6.1 0.0 1.1 4.3 0.2 0.0 0.4 32 0.6 0.0 0.9 54 4.8
17240183 7/24/98  12:46 0.0 6.2 0.0 1.2 4.8 0.2 0.0 0.4 3.3 0.6 0.0 0.9 6.6 4.9
17240184 7/24/98  12:48 0.0 6.0 0.0 1.1 3.6 0.2 0.7 0.4 3.2 0.6 0.0 0.8 6.7 4.7
17240185 7/24/98  12:49 0.0 5.9 0.0 1.1 3.5 0.2 0.0 0.4 3.2 0.6 0.0 0.8 8.5 4.7
17240186 7/24/98  12:51 0.0 6.1 0.0 1.1 37 0.2 0.0 0.4 32 0.6 0.0 0.9 7.6 48
17240187 7/24/98  12:33 0.0 6.1 0.0 1.1 35 0.2 0.0 0.4 32 0.6 0.0 0.9 5.5 4.8
17240188 7/24/98  12:55 0.0 6.3 0.0 1.2 4.2 0.2 0.7 0.4 34 0.6 0.0 0.9 5.4 4.9

Average ---> 0.0 6.0 0.0 1.1 3.2 0.2 0.1 0.4 3.2 0.6 0.0 0.8 2.3 5.0
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Table - . Tunnel Emissions Duct

Formal-
Propane  Uncer- | Hexane  Uncer- | Ethylene  Uncer- | Methane  Uncer- | dehyde Uncer- CO Uncer-
File Name Date Time Time | Toluene (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tamnty {ppm) tainty (ppm) tainty
17250001 7/25/98  10:12 7:12 0.0 34 0.0 0.6 1.4 0.1 0.0 0.2 2.6 0.4 0.0 0.5 8.5 2.9
17250002 7/25/98  10:13 7:13 0.0 3.9 0.0 0.7 1.9 0.1 0.0 0.2 3.1 0.4 0.0 0.6 11.7 32
17250003 7/25/98  10:15 7:15 0.0 39 0.0 0.7 1.6 0.1 0.0 0.2 3.0 0.4 0.0 0.5 11.9 3.1
17250004 7/25/98  10:17 7:17 0.0 38 0.0 0.7 1.0 0.1 0.0 0.2 2.8 0.4 0.0 0.5 8.3 3.1
17250005 7/25/98  10:19 7:19 0.0 3.9 0.0 0.7 0.7 0.1 0.0 02 2.9 0.4 0.0 0.5 6.0 3.1
17250006 7/25/98  10:20 7:20 0.0 4.0 0.0 0.8 1.4 0.1 0.0 0.2 30 04 0.0 0.6 8.1 32
17250007 7/25/98  10:22 7:22 0.0 4.4 0.0 0.8 2.5 0.1 0.0 0.3 32 0.5 0.0 0.6 10.0 34
17250008 7/25/98  10:24 7:24 0.0 44 0.0 0.8 22 0.1 0.0 03 3.1 0.5 0.0 0.6 10.6 34
17250009 7/25/98  10:26 7:26 0.0 43 0.0 0.8 2.0 0.1 0.0 03 32 0.5 0.0 0.6 10.7 33
17250010 7/25/98  10:27 7:27 0.0 43 0.0 0.8 2.1 0.1 0.0 0.3 32 0.5 0.0 0.6 8.6 3.3
17250011 7/25/98  10:29 7:29 0.0 4.1 0.0 0.8 1.5 0.1 0.0 0.3 3.0 0.5 0.0 0.6 62 33
17250012 7/25/98  10:31 7:31 0.0 44 0.0 0.8 2.0 0.1 0.0 0.3 3.1 0.5 0.0 0.6 7.9 34
17250013 7/25/98  10:33 7:33 0.0 45 0.0 0.8 25 0.1 0.0 0.3 33 0.5 0.0 0.6 11.5 34
17250014 7/25/98  10:35 7:35 0.0 4.3 0.0 0.8 22 0.1 0.0 0.3 3.1 0.5 0.0 0.6 7.7 33
17250015 7/25/98  10:36 7:36 0.0 4.4 0.0 0.8 2.6 0.1 0.0 03 34 0.5 0.0 0.6 9.4 34
17250016 7/25/98  10:38 7:38 0.0 43 0.0 0.8 2.1 0.1 0.0 0.3 3.1 0.5 0.0 0.6 9.0 34
17250017 7/25/98  10:40 7:40 0.0 4.4 0.0 0.8 1.9 0.1 0.0 03 3.0 0.5 0.0 0.6 8.8 34
17250018 7/25/98  10:42 7:42 0.0 4.5 0.0 0.8 2.1 0.1 0.0 0.3 3.1 0.5 0.0 0.6 7.9 35
17250019 7/25/98 1043 7:43 0.0 4.6 0.0 0.9 2.8 0.2 0.0 0.3 34 0.5 0.0 0.6 10.7 3.6
17250020 7/25/98 1045 7:45 0.0 4.6 0.0 0.9 2.8 02 0.0 0.3 32 0.5 0.0 0.7 9.3 36
17250021 7/25/98  10:47 7:47 0.0 4.8 0.0 0.9 33 02 0.0 0.3 32 0.5 0.0 0.7 9.7 3.6
17250022 7/25/98 1049 7:49 0.0 4.7 0.0 0.9 34 0.2 0.0 0.3 34 0.5 0.0 0.7 11.0 36
17250023 7/25/98  10:50 7:50 0.0 4.5 0.0 0.8 2.8 0.1 0.0 03 32 0.5 0.0 0.6 8.0 35
17250024 7/25/98  10:52 7:52 0.0 4.5 0.0 0.8 23 0.1 0.0 0.3 3.1 0.5 0.0 0.6 8.0 35
17250025 7/25/98  10:54 7:54 0.0 4.6 0.0 0.9 2.5 0.1 0.0 0.3 3.1 0.5 0.0 0.6 8.2 35
17250026 7/25/98  10:56 7:56 0.0 44 0.0 0.8 2.0 0.1 0.0 0.3 3.1 0.5 0.0 0.6 7.8 35
17250027 7/25/98  10:57 7:57 0.0 4.6 0.0 0.9 2.6 02 0.0 0.3 33 0.5 0.0 0.7 9.1 3.6
17250028 7/25/98  10:59 7:59 0.0 438 0.0 0.9 3.1 0.2 0.0 0.3 34 0.5 0.0 0.7 10.6 37
17250029 7/25/98  11:01 8:01 0.0 4.8 0.0 09 33 0.2 0.0 03 32 0.5 0.0 0.7 9.3 37
17250030 7/25/98  11:03 8:03 0.0 4.5 0.0 0.8 2.2 0.1 0.0 0.3 3.1 0.5 0.0 0.6 6.5 35
17250031 7/25/98  11:05 8:05 0.0 4.4 0.0 0.8 1.6 0.1 0.0 0.3 3.0 0.5 0.0 0.6 6.0 3.5
17250032 7/25/98  11:06 8:06 0.0 4.7 0.0 0.9 2.2 0.2 0.0 0.3 3.1 0.5 0.0 0.7 8.8 306
17250033 7/25/98 11:08 8:08 0.0 4.9 0.0 0.9 2.8 0.2 0.0 0.3 32 0.5 0.0 0.7 10.8 3.7
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Table - . Tunnel Emissions Duct

Formal-

Propanc  Uncer- | Hexane  Uncer- [ Ethylene Uncer- { Methane Uncer- | dehyde  Uncer- CO Uncer-
File Name Date Time Time | Toluene (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty
17250033 7/25/98  11:08 8:08 0.0 49 0.0 0.9 2.8 0.2 0.0 0.3 32 0.5 0.0 0.7 10.8 37
17250034 7/25/98  11:10 8:10 0.0 4.7 0.0 0.9 2.5 0.2 0.0 03 3.0 0.5 0.0 0.7 7.9 36
17250035 7/25/98  11:12 8:12 0.0 5.0 0.0 0.9 29 0.2 0.0 0.3 3.1 0.5 0.0 0.7 7.6 38
17250036 7/25/98  11:13 8:13 0.0 4.6 0.0 0.9 2.4 0.2 0.0 03 3.0 0.5 0.0 0.7 7.1 3.6
17250037 7/25/98 1115 8:15 0.0 4.7 0.0 0.9 22 0.2 0.0 0.3 3.1 0.5 0.0 0.7 10.1 3.7
17250038 7/25/98  11:17 8:17 0.0 4.7 0.0 0.9 24 0.2 0.0 0.3 3.1 0.5 0.0 0.7 12.6 37
17250039 7/25/98  11:19 8:19 0.0 5.0 0.0 0.9 32 0.2 0.0 0.3 3.1 0.5 0.0 0.7 13.7 3.9
17250040 7/25/98  11:20 8:20 32 1.3 0.0 0.9 5.7 0.2 0.0 0.3 3.1 0.6 0.0 0.7 9.9 39
17250041 7/25/98  11:22 8:22 0.0 5.1 0.0 0.9 5.5 02 0.0 0.3 33 0.6 0.0 0.7 11.9 39
17250042 7/25/98  11:24 8:24 0.0 5.3 0.0 1.0 4.6 02 0.0 0.3 33 0.6 0.0 0.8 12.3 4.0
17250043 7/25/98 1126 8:26 0.0 5.2 0.0 1.0 3.7 0.2 0.0 0.3 3.1 0.6 0.0 0.7 8.7 4.0
17250044 7/25/98  11:28 8:28 0.0 49 0.0 0.9 3.1 0.2 0.0 03 3.0 0.5 0.0 0.7 6.1 38
17250045 7/25/98  11:29 8:29 0.0 5.1 0.0 1.0 3.1 02 0.0 0.3 3.1 0.5 0.0 0.7 6.8 39
17250046 /25/98  11:31 8:31 0.0 5.2 0.0 1.0 33 0.2 0.0 0.3 3.1 0.6 0.0 0.7 73 3.9
17250047 7/25/98  11:33 8:33 0.0 5.0 0.0 0.9 3.1 0.2 0.0 0.3 3.1 0.5 0.0 0.7 6.8 3.8
17250048 7/25/98  11:35 8:35 0.0 53 0.0 1.0 35 0.2 0.0 0.3 3.1 0.6 0.0 0.7 7.1 4.0
17250049 7/25/98  11:36 8:36 0.0 57 0.0 1.1 43 0.2 0.0 0.3 3.1 0.6 0.0 0.8 9.3 42
17250050 7/25/98  11:38 8:38 0.0 5.2 0.0 1.0 3.2 0.2 0.0 0.3 3.2 0.6 0.0 0.7 114 4.0
17250051 7/25/98 1140 8:40 0.0 5.1 0.0 1.0 33 02 0.0 0.3 33 0.5 0.0 0.7 10.0 3.9
17250076 7/25/98  12:24 9:24 0.0 144 4 0.0 27.0 211.9 47 0.0 6.7 0.0 15.2 0.0 204 0.0 109.1
17250077 7/25/98  12:29 9:29 9.6 2.6 0.0 2.0 14.0 0.3 0.7 0.5 3.8 1.1 44 1.5 7.1 6.9
17250078 7/25/98  12:31 9:31 5.5 1.9 0.0 1.4 8.1 0.2 0.0 0.4 3.3 0.8 0.0 1.1 5.3 5.1
17250079 7/25/98  12:33 9:33 0.0 6.5 0.0 1.2 6.2 0.2 0.0 04 33 0.7 0.0 0.9 9.0 4.7
17250080 7/25/98  12:35 9:35 0.0 5.8 0.0 1.1 4.9 0.2 0.0 03 32 0.6 0.0 0.8 6.6 43
17250081 7/25/98  12:36 9:36 0.0 5.6 0.0 1.0 4.5 0.2 0.0 03 32 0.6 0.0 0.8 73 42
17250082 7/25/98  12:38 9:38 0.0 5.3 0.0 1.0 3.8 0.2 0.0 03 32 0.6 0.0 0.7 7.1 4.0
17250083 7/25/98  12:40 9:40 0.0 5.1 0.0 1.0 3.0 02 0.0 03 3.1 0.5 0.0 0.7 7.0 3.9
17250084 7/25/98  12:42 9:42 0.0 5.2 0.0 1.0 3.0 0.2 0.0 03 32 0.6 0.0 0.7 7.4 4.0
17250085 7/25/98 1243 9:43 0.0 S 0.0 1.0 29 0.2 0.0 0.3 3.1 0.5 0.0 0.7 6.5 4.0
17250086 7/25/98  12:45 9:45 0.0 5.1 0.0 1.0 25 0.2 0.0 0.3 3.1 0.5 0.0 0.7 7.0 4.0
17250087 7/25/98  12:47 9:47 0.0 52 0.0 1.0 3.0 0.2 0.0 03 3.0 0.6 0.0 0.7 7.7 4.0
17250088 7/25/98 1249 9:49 0.0 5.2 0.0 1.0 27 0.2 0.0 0.3 3.1 0.5 0.0 0.7 6.9 4.0
17250089 7/25/98  12:51 9:51 0.0 54 0.0 1.0 33 0.2 0.0 0.3 32 0.6 0.0 0.8 7.7 4.1

2 ol 4 loadout




Table - . Tunnel Emissions Duct

Formal-
Propane  Uncer- | Hexane  Uncer- | Ethylene  Uncer- | Mecthane Uncer- | dehyde  Uncer- CcoO Uncer-
File Name  Date Time  Time | Toluene (ppm) _ fainty | (ppm)  tamty | (ppm)  fainty | (ppm)  tainty | (ppm)  tainty | (ppm) tainty
172350090 7/25/98  12:52 9:52 0.0 5.1 0.0 1.0 2.8 02 0.0 0.3 3.1 0.5 0.0 0.7 6.6 4.0
17250091 7/25/98  12:54 9:54 0.0 5.0 0.0 0.9 2.1 02 0.0 0.3 3.0 0.5 0.0 0.7 6.9 39
17250092 7/25/98  12:56 9:56 0.0 5.4 0.0 1.0 2.6 02 0.0 0.3 3.1 0.6 0.0 0.8 8.2 4.1
17250093 7/25/98  12:58 9:58 0.0 5.6 0.0 1.0 32 0.2 0.0 0.3 3.1 0.6 0.0 0.8 8.8 42
17250094 7/25/98  12:59 9:59 0.0 5.5 0.0 1.0 3.5 0.2 0.0 0.3 3.1 0.6 0.0 0.8 8.1 42
17250095 7/25/98  13:01 10:01 0.0 5.4 0.0 1.0 37 02 0.0 0.3 3.1 0.6 0.0 0.8 7.1 4.1
17250096 7/25/98  13:03 10:03 0.0 5.3 0.0 1.0 3.1 0.2 0.0 0.3 3.1 0.6 0.0 0.8 6.7 4.1
17250097 7/25/98  13:05 10:05 0.0 54 0.0 1.0 34 0.2 0.0 0.3 3.1 0.6 0.0 0.8 6.6 4.1
17250098 7/25/98  13:07 10:07 0.0 5.4 0.0 1.0 3.0 0.2 0.0 0.3 3.1 0.6 0.0 0.8 6.8 4.1
17250099 7/25/98  13:08 10:08 0.0 52 0.0 1.0 29 0.2 0.0 0.3 3.0 0.6 0.0 0.7 5.7 4.0
17250100 7/25/98  13:10 10:10 0.0 5.0 0.0 09 22 0.2 0.0 0.3 3.0 0.5 0.0 0.7 0.0 4.0
17250101 7/25/98  13:12 10:12 0.0 53 0.0 1.0 24 0.2 0.0 0.3 3.0 0.6 0.0 0.8 6.2 4.1
17250102 7/25/98  13:14 10:14 0.0 5.1 0.0 0.9 22 02 0.0 0.3 29 0.5 0.0 0.7 8.1 3.9
17250103 7/25/98  13:15 10:15 0.0 5.3 0.0 1.0 2.3 0.2 0.0 0.3 3.0 0.6 0.0 0.7 9.1 4.1
17250104 7/25/98  13:17 10:17 0.0 5.3 0.0 1.0 2.8 0.2 0.0 0.3 3.0 0.6 0.0 0.7 8.8 4.1
17250105 7/25/98  13:19 10:19 0.0 5.1 0.0 0.9 2.6 0.2 0.0 0.3 3.0 0.5 0.0 0.7 72 4.0
17250106 7/25/98 1321 10:21 0.0 5.0 0.0 0.9 22 0.2 0.0 0.3 3.0 0.5 0.0 0.7 6.1 39
17250107 7/25/98  13:23 10:23 0.0 5.0 0.0 0.9 1.9 02 0.0 03 3.0 0.5 0.0 0.7 5.8 39
17250108 7/25/98  13:24 10:24 0.0 4.9 0.0 0.9 1.7 0.2 0.0 0.3 2.9 0.5 0.0 0.7 5.7 3.9
17250109 7/25/98  13:26 10:26 0.0 4.9 0.0 0.9 1.6 0.2 0.0 0.3 29 0.5 0.0 0.7 5.6 39
17250110 7/25/98  13:28 10:28 0.0 5.1 0.0 0.9 1.8 0.2 0.0 0.3 3.0 0.5 0.0 0.7 6.5 3.9
17250111 7/25/98  13:29 10:29 0.0 5.4 0.0 1.0 27 0.2 0.0 0.3 3.1 0.6 0.0 0.8 9.1 42
17250112 7/25/98  13:31 10:31 0.0 54 0.0 1.0 33 0.2 0.0 03 3.2 0.6 0.0 0.8 16.0 4.1
17250113 7/25/98  13:33 10:33 0.0 5.6 0.0 1.0 42 0.2 0.0 03 34 0.6 0.0 0.8 16.9 42
17250114 7/25/98  13:35 10:35 0.0 53 0.0 1.0 3.7 0.2 0.0 03 33 0.6 0.0 0.8 10.1 4.1
17250115 7/25/98  13:36 10:36 0.0 5.3 0.0 1.0 33 0.2 0.0 0.3 32 0.6 0.0 0.7 10.3 4.1
17250116 7/25/98  13:38 10:38 0.0 5.2 0.0 1.0 33 0.2 0.0 0.3 3.1 0.6 0.0 0.7 9.2 4.1
17250117 7/25/98  13:40 10:40 0.0 5.0 0.0 0.9 25 0.2 0.0 0.3 3.0 0.5 0.0 0.7 6.5 4.0
17250118 7/25/98  13:42 10:42 0.0 5.1 0.0 1.0 2.6 02 0.0 0.3 3.1 0.5 0.0 0.7 10.9 4.0
17250119 7/25/98  13:44 10:44 0.0 5.2 0.0 1.0 33 0.2 0.0 0.3 33 0.6 0.0 0.7 12.1 4.1
17250120 7/25/98 1345 10:45 0.0 5.3 0.0 1.0 3.7 0.2 0.0 0.3 33 0.6 0.0 0.7 10.9 4.1
17250121 7/25/98 1347 10:47 0.0 52 0.0 1.0 3.0 0.2 0.0 0.3 3.1 0.5 0.0 0.7 8.2 4.0
17250122 7/25/98  13:49 10:49 0.0 5.2 0.0 1.0 2.7 0.2 0.0 0.3 3.1 0.3 0.0 0.7 7.3 4.1
17250123 7/25/98  13:51 10:51 0.0 5.5 0.0 1.0 2.8 0.2 0.0 0.3 32 0.6 0.0 0.8 7.8 42
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Table - . Tunnel Emissions Duct

Formal-

Propane  Uncer- | Hexane  Uncer- | Ethylene  Uncer- | Methane  Uncer- dehyde Uncer- CcO Uncer-

FileName  Date Time Time | Toluene (ppm)  tamty | (ppm)  tainty | (ppm)  fainty | (ppm)  tainty | (ppm)  tainty | (ppm) fainty
17250124 7/25/98  13:52 10:52 0.0 5.3 0.0 1.0 2.8 0.2 0.0 03 3.1 0.6 0.0 0.8 6.7 4.1
17250125 7/25/98  13:54 10:54 0.0 5.4 0.0 1.0 2.8 02 0.0 0.3 3.1 0.6 0.0 0.8 6.4 4.1
17250126 7/25/98  13:56 10:56 0.0 5.4 0.0 1.0 2.7 02 0.0 0.3 3.1 0.6 0.0 0.8 7.1 42
17250127 7/25/98  13:58 10:58 0.0 5.3 0.0 1.0 2.9 0.2 0.0 03 3.1 0.6 0.0 0.8 5.9 4.1
17250128 7/25/98  14:00 11:00 0.0 5.1 0.0 1.0 22 0.2 0.0 0.3 3.0 0.5 0.0 0.7 5.3 4.0
17250129 7/25/98  14:01 11:.01 0.0 5.5 0.0 1.0 26 02 0.0 0.3 3.1 0.6 0.0 0.8 7.5 4.2
17250130 7/25/98  14:03 11:03 0.0 53 0.0 1.0 2.6 02 0.0 0.3 3.0 0.6 0.0 0.7 6.1 4.1
17250131 7/25/98  14:05 11:05 0.0 52 0.0 1.0 22 02 0.0 0.3 3.0 0.6 0.0 0.7 5.5 4.1
17250132 7/25/98  14:07 11:07 0.0 5.3 0.0 1.0 24 02 0.0 0.3 3.0 0.6 0.0 0.7 5.9 4.1
17250133 7/25/98  14:08 11:08 0.0 5.1 0.0 1.0 1.9 02 0.0 0.3 3.0 0.5 0.0 0.7 0.0 4.2
17250134 7/25/98  14:10 11:10 0.0 5.2 0.0 1.0 1.6 02 0.0 0.3 2.9 0.5 0.0 0.7 0.0 42
Average ---> 0.0 4.9 0.0 0.9 2.8 0.2 0.0 0.3 3.1 0.5 0.0 0.7 8.2 3.8

4 of 4 loadout




Table - . Tunnel Emissions Duct

Formal-
Propane  Uncer- | lexane  Uncer- | Ethylene  Uncer- | Methane  Uncer- dchyde Uncer- CcO Uncer-
File Name Date Time Time Toluene (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty
17260001 7/26/98  12:23 9:23 0.0 52 0.0 1.0 0.0 0.5 0.0 0.3 2.7 0.5 0.0 0.7 0.0 43
17260002 7/26/98  12:25 9:25 0.0 5.8 0.0 1.1 0.0 0.5 0.0 03 3.0 0.6 0.0 0.8 0.0 4.7
17260003 7/26/98  12:27 9:27 0.0 6.1 0.0 1.1 0.0 0.6 0.0 0.3 3.1 0.6 0.0 0.9 0.0 4.8
17260004 7/26/98  12:29 9:29 0.0 6.2 0.0 1.2 0.0 0.6 0.0 0.3 3.1 0.6 0.0 0.9 0.0 4.9
17260005 7/26/98  12:30 9:30 0.0 6.3 0.0 1.2 0.0 0.6 0.0 03 31 0.6 0.0 0.9 0.0 4.9
17260006 7/26/98  12:32 9:32 0.0 6.3 0.0 1.2 0.0 0.6 0.0 03 31 0.6 0.0 0.9 0.0 4.9
17260007 7/26/98  12:34 9:34 0.0 6.4 0.0 1.2 0.0 0.6 0.0 0.3 3.1 0.7 0.0 09 0.0 5.0
17260008 7/26/98  12:36 9:36 0.0 6.4 0.0 1.2 0.0 0.6 0.0 03 31 0.7 0.0 0.9 0.0 4.9
17260009 7/26/98  12:38 9:38 0.0 6.4 0.0 1.2 0.0 0.6 0.0 0.3 3.1 0.7 0.0 0.9 0.0 4.9
17260010 7/26/98  12:39 9:39 0.0 6.4 0.0 1.2 0.0 0.6 0.0 0.3 3.1 0.7 0.0 0.9 0.0 4.9
17260011 7/26/98  12:41 9:41 0.0 6.4 0.0 1.2 0.0 0.6 0.0 0.3 3.1 0.7 0.0 0.9 0.0 4.9
17260012 7/26/98  12:43 943 0.0 6.5 0.0 1.2 0.0 0.6 0.0 03 3.1 0.7 0.0 0.9 0.0 5.0
17260013 7/26/98  12:45 9:45 0.0 6.5 0.0 1.2 0.0 0.6 0.0 03 31 0.7 0.0 0.9 0.0 5.0
17260014 7/26/98  12:46 9:46 0.0 6.5 0.0 1.2 0.0 0.6 0.0 0.3 32 0.7 0.0 0.9 0.0 4.9
17260015 7/26/98  12:48 9:48 0.0 6.5 0.0 1.2 0.0 0.6 0.0 03 3.1 0.7 0.0 0.9 0.0 4.9
17260016 7/26/98  12:50 9:50 0.0 6.5 0.0 1.2 0.0 0.6 0.0 0.3 32 0.7 0.0 0.9 0.0 4.9
17260017 7/26/98  12:52 9:52 0.0 6.5 0.0 1.2 0.0 0.6 0.0 0.3 3.2 0.7 0.0 0.9 0.0 4.9
17260018 7/26/98  12:53 9:53 0.0 6.5 0.0 1.2 0.0 0.6 0.0 03 3.2 0.7 0.0 0.9 0.0 4.9
17260019 7/26/98  12:55 9:55 0.0 6.6 0.0 1.2 0.0 0.6 0.0 03 32 0.7 0.0 0.9 0.0 5.0
17260020 /26/98  12:57 9:57 0.0 6.5 0.0 1.2 0.0 0.6 0.0 03 3.2 0.7 0.0 0.9 0.0 49
17260021 7/26/98  12:59 9:59 0.0 6.5 0.0 1.2 0.0 0.6 0.0 03 32 0.7 0.0 0.9 0.0 4.9
17260022 7/26/98  13:01 10:01 0.0 6.5 0.0 1.2 0.0 0.6 0.0 0.3 32 0.7 0.0 0.9 0.0 4.9
17260023 7/26/98  13:02 10:02 0.0 6.5 0.0 1.2 0.0 0.6 0.0 0.3 32 0.7 0.0 0.9 0.0 49
17260024 7/26/98  13:04 10:04 0.0 6.5 0.0 1.2 0.0 0.6 0.0 03 32 0.7 0.0 0.9 0.0 4.9
17260025 7/26/98  13:06 10:06 0.0 6.5 0.0 1.2 0.0 0.6 0.0 03 32 0.7 0.0 0.9 0.0 4.9
17260026 7/26/98  13:08 10:08 0.0 6.4 0.0 12 0.0 0.6 0.0 0.3 32 0.7 0.0 0.9 0.0 4.8
17260027 7/26/98  13:09 10:09 0.0 6.5 0.0 1.2 0.0 0.6 0.0 0.3 3.2 0.7 0.0 0.9 0.0 4.8
17260028 7/26/98  13:11 10:11 0.0 6.5 0.0 1.2 0.0 0.6 0.0 0.3 32 0.7 0.0 0.9 0.0 4.8
17260029 7/26/98  13:13 10:13 0.0 6.4 0.0 1.2 0.0 0.6 0.0 0.3 32 0.7 0.0 0.9 0.0 4.8
17260030 7/26/98  13:15 10:15 0.0 6.4 0.0 1.2 0.0 0.6 0.0 03 32 0.7 0.0 0.9 54 4.6
17260031 7/26/98  13:16 10:16 0.0 6.4 0.0 1.2 0.0 0.6 0.0 0.3 32 0.7 0.0 0.9 0.0 4.8
17260032 7/26/98  13:18 10:18 0.0 6.4 0.0 1.2 0.0 0.6 0.0 03 32 0.7 0.0 0.9 0.0 4.7
17260033 7/26/98  13:20 10:20 0.0 6.4 0.0 1.2 0.0 0.6 0.0 03 32 0.7 0.0 0.9 0.0 4.7
17260034 7/26/98  13:22 10:22 0.0 6.4 0.0 1.2 0.0 0.6 0.0 03 32 07 0.0 0.9 0.0 4.7
17260035 7/26/98  13:24 10:24 0.0 6.4 0.0 12 0.0 0.6 0.0 03 32 0.7 0.0 0.9 0.0 4.7
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Table - . Tunnel Emissions Duct

Formal-
Propane  Uncer- | Hexane  Uncer- | Fthylene Uncer- | Methane Uncer- | dehyde  Uncer- CO Uncer-
File Name  Date Time Time | Toluene (ppm)  tainty | (ppm)  tainty | (ppm)  tainty | (ppm)  tainty | (ppm)  tainty | (ppm) fainty
17260035 7/26/98  13:24 10:24 0.0 6.4 0.0 1.2 0.0 0.6 0.0 0.3 32 0.7 0.0 0.9 0.0 4.7
17260036 7/26/98 1325 10:25 0.0 6.3 0.0 1.2 0.0 0.6 0.0 03 32 0.7 0.0 0.9 0.0 4.7
17260037 7/26/98  13:27 10:27 0.0 6.4 0.0 1.2 0.0 0.6 0.0 03 32 0.7 0.0 0.9 0.0 47
17260038 7/26/98 1329 10:29 0.0 6.4 0.0 1.2 0.0 0.6 0.0 0.3 32 0.7 0.0 0.9 0.0 4.7
17260039 7/26/98  13:31 10:31 0.0 6.4 0.0 1.2 0.0 0.6 0.0 03 32 0.7 0.0 0.9 0.0 4.7
17260040 7/26/98  13:32 10:32 0.0 6.4 0.0 1.2 0.0 0.6 0.0 03 32 0.7 0.0 0.9 5.4 4.5
17260041 7/26/98  13:34 10:34 0.0 6.4 0.0 1.2 0.0 0.6 0.0 03 3.2 0.7 0.0 0.9 5.6 4.5
17260042 7/26/98  13:36 10:36 0.0 6.4 0.0 12 0.0 0.6 0.0 0.3 32 0.7 0.0 0.9 0.0 4.7
17260043 7/26/98  13:38 10:38 0.0 6.4 0.0 1.2 0.0 0.6 0.0 03 32 0.7 0.0 0.9 53 4.5
17260044 7/26/98  13:40 10:40 0.0 6.4 0.0 1.2 0.0 0.6 0.0 0.3 3.2 0.7 0.0 0.9 6.1 45
17260045 7/26/98  13:41 10:41 0.0 6.4 0.0 12 0.0 0.6 0.0 0.3 32 0.7 0.0 0.9 54 4.5
17260046 7/26/98  13:43 10:43 0.0 6.4 0.0 1.2 0.0 0.6 0.0 0.3 32 0.7 0.0 0.9 0.0 4.7
17260047 7/26/98  13:45 10:45 0.0 6.3 0.0 1.2 0.0 0.6 0.0 03 32 0.7 0.0 0.9 0.0 4.6
17260048 7/26/98 1347 10:47 0.0 6.4 0.0 1.2 0.0 0.6 0.0 0.3 32 0.7 0.0 0.9 0.0 4.6
17260049 7/26/98  13:48 10:48 0.0 6.3 0.0 12 0.0 0.6 0.0 03 32 0.7 0.0 0.9 54 44
17260050 7/26/98  13:50 10:50 0.0 6.4 0.0 1.2 0.0 0.6 0.0 03 32 0.7 0.0 0.9 7.6 44
17260051 7/26/98  13:52 10:52 0.0 6.3 0.0 1.2 0.0 0.6 0.0 0.3 32 0.7 0.0 09 7.6 4.4
17260052 7/26/98  13:54 10:54 0.0 6.4 0.0 12 0.0 0.6 0.0 0.3 32 0.7 0.0 0.9 6.6 4.5
17260053 7/26/98  13:56 10:56 0.0 6.4 0.0 1.2 0.0 0.6 0.0 0.3 3.2 0.7 0.0 0.9 72 4.4
17260054 7/26/98  13:57 10:57 0.0 6.4 0.0 1.2 0.0 0.6 0.0 0.3 32 0.7 0.0 0.9 6.6 4.5
17260055 7/26/98  13:39 10:59 0.0 6.3 0.0 1.2 0.0 0.6 0.0 0.3 32 0.7 0.0 0.9 6.6 44
17260056 7/26/98  14:01 11:01 0.0 6.3 0.0 12 0.0 0.6 0.0 0.3 33 0.7 0.0 0.9 6.4 44
17260057 7/26/98  14:03 11:03 0.0 6.3 0.0 1.2 0.0 0.6 0.0 0.3 32 0.7 0.0 0.9 5.8 4.4
17260058 /26/98  14:04 11:04 0.0 6.3 0.0 1.2 0.0 0.6 0.0 03 32 0.7 0.0 0.9 5.7 44
17260059 7/26/98  14:06 11:06 0.0 6.2 0.0 12 0.0 0.6 0.0 03 32 0.6 0.0 0.9 54 43
17260060 7/26/98  14:08 11:08 0.0 6.2 0.0 12 0.0 0.6 0.0 03 32 0.6 0.0 0.9 5.1 43
17260061 7/26/98  14:10 11:10 0.0 6.2 0.0 1.2 0.0 0.6 0.0 03 3.1 0.6 0.0 0.9 0.0 4.5
17260062 7/26/98  14:11 11:11 0.0 6.2 0.0 1.2 0.0 0.6 0.0 03 32 0.6 0.0 0.9 0.0 4.5
17260063 /26/98  14:13 11:13 0.0 6.2 0.0 12 0.0 0.6 0.0 0.3 32 0.6 0.0 09 0.0 44
17260064 7/26/98  14:15 11:15 0.0 6.2 0.0 1.2 0.0 0.6 0.0 0.3 32 0.6 0.0 0.9 0.0 44
17260065 7/26/98  14:17 11:17 0.0 6.2 0.0 12 0.0 0.6 0.0 03 3.1 0.6 0.0 0.9 54 43
17260066 7/26/98  14:19 11:19 0.0 62 0.0 1.2 0.0 0.6 0.0 03 32 0.6 0.0 0.9 6.6 43
17260067 7/26/98  14:20 11:20 0.0 6.2 0.0 1.2 0.0 0.6 0.0 0.3 32 0.6 0.0 0.9 5.5 43
17260068 7/26/98  14:22 11:22 0.0 6.1 0.0 1.2 0.0 0.6 0.0 03 3.1 0.6 0.0 0.9 5.7 43
17260069 7726/98  14:24 11:24 0.0 6.2 0.0 1.2 0.0 0.6 0.0 03 31 0.6 0.0 09 5.6 43

2 of 4 loadout




Table - . Tunnel Emissions Duct

Formal-
Propane  Uncer- | Hexane  Uncer- | Ethylene Uncer- | Methane Uncer- | dehyde  Uncer- CO Uncer-
File Name  Date Time Time | Toluene (ppm)  tainty | (ppm)  tainty | (ppm)  tainty | (ppm)  tainty | (ppm)  tainty | (ppm) tainty
17260070 7/26/98  14:26 11:26 0.0 6.2 0.0 1.2 0.0 0.6 0.0 03 3.1 0.6 0.0 0.9 7.1 43
17260071 /26/98 1449 11:49 0.0 4.9 0.0 0.9 0.0 0.5 0.0 0.3 2.8 0.5 0.0 0.7 4.9 37
17260072 7/26/98  14:50 11:50 0.0 5.4 0.0 1.0 0.0 0.5 0.0 0.3 3.0 0.6 0.0 0.8 5.1 39
17260073 7/26/98  14:52 11:52 0.0 5.5 0.0 1.0 0.0 0.5 0.0 0.3 3.0 0.6 0.0 0.8 5.1 4.0
17260074 7/26/98  14:54 11:54 0.0 5.5 0.0 1.0 0.0 0.5 0.0 03 3.0 0.6 0.0 0.8 4.9 4.0
17260075 7/26/98  14:56 11:56 0.0 5.5 0.0 1.0 0.0 0.5 0.0 0.3 3.0 0.6 0.0 0.8 4.8 4.0
17260076 7/26/98  14:57 11:57 0.0 5.5 0.0 1.0 0.0 0.5 0.0 03 2.9 0.6 0.0 0.8 5.2 4.0
17260077 7/26/98  14:59 11:59 0.0 5.5 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.6 0.0 0.8 5.2 4.0
17260078 7/26/98  15:01 12:01 0.0 5.6 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.6 0.0 0.8 5.6 4.0
17260079 7/26/98  15.03 12:03 0.0 5.6 0.0 1.0 0.0 0.5 0.0 03 2.9 0.6 0.0 0.8 5.7 4.0
17260080 7/26/98  15.05 12:05 0.0 5.6 0.0 1.1 0.0 0.5 0.0 03 2.9 0.6 0.0 0.8 57 4.0
17260081 7/26/98  15:06 12:06 0.0 5.6 0.0 1.0 0.0 0.5 0.0 0.3 3.0 0.6 0.0 0.8 5.5 4.0
17260082 7/26/98  15:08 12:08 0.0 5.5 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.6 0.0 0.8 5.1 4.0
17260083 7/26/98 15:10 12:10 0.0 5.5 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.6 0.0 0.8 5.4 4.0
17260084 7/26/98  15:12 12:12 0.0 5.5 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.6 0.0 0.8 5.8 4.0
17260085 7/26/98 15:13 12:13 0.0 5.5 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.6 0.0 0.8 5.8 4.0
17260086 7/26/98  15:15 12:15 0.0 5.5 0.0 1.0 0.0 0.5 0.0 0.3 3.0 0.6 0.0 0.8 5.5 4.0
17260087 7/26/98  15:17 12:17 0.0 54 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.6 0.0 0.8 52 3.9
17260088 7/26/98  15:19 12:19 0.0 5.4 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.6 0.0 0.8 5.5 39
17260089 7/26/98  15:20 12:20 0.0 54 0.0 1.0 0.0 0.5 0.0 03 3.0 0.6 0.0 0.8 7.0 4.0
17260090 7/26/98  15:22 12:22 0.0 54 0.0 1.0 0.0 0.5 0.0 03 2.9 0.6 0.0 0.8 6.3 4.0
17260091 7/26/98  15:24 12:24 0.0 5.4 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.6 0.0 0.8 5.4 3.9
17260092 7/26/98  15:26 12:26 0.0 53 0.0 1.0 0.0 0.5 0.0 03 2.9 0.6 0.0 0.8 5.0 39
17260093 7/26/98  15:28 12:28 0.0 53 0.0 1.0 0.0 0.5 0.0 03 3.0 0.6 0.0 0.7 53 39
17260094 7/26/98  15:29 12:29 0.0 53 0.0 1.0 0.0 0.5 0.0 0.3 3.0 0.6 0.0 0.8 6.0 39
17260095 7/26/98  15:31 12:31 0.0 5.3 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.6 0.0 0.7 72 39
17260096 7/26/98  15:33 12:33 0.0 5.3 0.0 1.0 0.0 0.5 0.0 0.3 3.0 0.6 0.0 0.7 6.5 39
17260097 7/26/98  15:35 12:35 0.0 5.3 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.6 0.0 0.7 5.8 39
17260098 7/26/98  15:36 12:36 0.0 5.3 0.0 1.0 0.0 0.5 0.0 0.3 29 0.6 0.0 0.7 5.5 3.9
17260099 7/26/98  15:38 12:38 0.0 5.3 0.0 1.0 0.0 0.5 0.0 03 29 0.6 0.0 0.7 5.5 39
17260100 7/26/98  15:40 12:40 0.0 52 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.5 0.0 0.7 54 38
17260101 7/26/98  15:42 12:42 0.0 5.2 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.6 0.0 0.7 5.7 39
17260102 7/26/98 1543 12:43 0.0 5.3 0.0 1.0 0.0 0.5 0.0 03 29 0.6 0.0 0.7 57 39
17260103 7/26/98  15:45 12:45 0.0 53 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.6 0.0 0.7 5.1 39
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Table - . Tunnel Emissions Duct

Formal-
Propane  Uncer- | Hexane  Uncer- | Ethylene Uncer- | Methane Uncer- | dehyde  Uncer- CO Uncer-

File Name Date Time Time Toluene (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty
17260104 7/26/98  15:47 12:47 0.0 52 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.5 0.0 0.7 6.0 3.9
17260105 7/26/98  15:49 12:49 0.0 52 0.0 1.0 0.0 0.5 0.0 0.3 3.0 0.5 0.0 0.7 6.0 39
17260106 7/26/98  15:50 12:50 0.0 5.0 0.0 0.9 0.0 0.5 0.0 0.3 2.9 0.5 0.0 0.7 53 38
17260107 7/26/98  15:52 12:52 0.0 5.0 0.0 0.9 0.0 0.5 0.0 0.3 2.8 0.5 0.0 0.7 5.1 3.7
17260108 7/26/98  15:54 12:54 0.0 5.1 0.0 1.0 0.0 0.5 0.0 03 2.9 0.5 0.0 0.7 5.1 38
17260109 7/26/98  15:56 12:56 0.0 51 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.5 0.0 0.7 5.1 3.8
17260110 7/26/98  15:57 12:57 0.0 5.1 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.5 0.0 0.7 5.1 3.8
17260111 7/26/98 1559 12:59 0.0 5.1 0.0 1.0 0.0 0.5 0.0 03 2.9 0.5 0.0 0.7 5.4 38
17260112 7/26/98  16:01 13:01 0.0 52 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.5 0.0 0.7 5.6 3.8
17260113 7/26/98  16:03 13:03 0.0 52 0.0 1.0 0.0 0.5 0.0 0.3 29 0.5 0.0 0.7 5.4 39
17260114 7/26/98  16:05 13:05 0.0 52 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.5 0.0 0.7 5.4 3.8
17260115 7/26/98  16:06 13:06 0.0 52 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.6 0.0 0.7 5.1 39
17260116 7/26/98  16:08 13:08 0.0 53 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.6 0.0 07 5.2 3.9
17260117 7/26/98  16:10 13:10 0.0 53 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.6 0.0 0.7 59 3.9
17260118 7/26/98  16:12 13:12 0.0 5.3 0.0 1.0 0.0 0.5 0.0 03 28 0.6 0.0 0.7 54 3.9
17260119 7/26/98  16:13 13:13 0.0 5.3 0.0 1.0 0.0 0.5 0.0 03 2.8 0.6 0.0 0.7 53 3.9
17260120 7/26/98 16:15 13:15 0.0 53 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.6 0.0 0.7 53 39
17260121 7/26/98  16:17 13:17 0.0 53 0.0 1.0 0.0 0.5 0.0 03 2.8 0.6 0.0 0.7 53 3.9
17260122 7/26/98  16:19 13:19 0.0 5.3 0.0 1.0 0.0 0.5 0.0 0.3 2.8 0.6 0.0 0.7 4.9 3.9
17260123 7/26/98 1621 13:21 0.0 53 0.0 1.0 0.0 0.5 0.0 0.3 2.8 0.6 0.0 0.7 5.3 39
17260124 7/26/98  16:22 13:22 0.0 53 0.0 1.0 0.0 0.5 0.0 03 2.8 0.6 0.0 0.7 4.8 3.9
17260125 7/26/98  16:24 13:24 0.0 54 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.6 0.0 0.8 4.7 39
17260126 7/26/98  16:26 13:26 0.0 54 0.0 1.0 0.0 0.5 0.0 0.3 2.8 0.6 0.0 0.8 0.0 4.0
17260127 7/26/98 16:28 13:28 0.0 54 0.0 1.0 0.0 0.5 0.0 03 2.8 0.6 0.0 0.8 0.0 4.0
17260128 7/26/98  16:29 13:29 0.0 53 0.0 1.0 0.0 0.3 0.0 0.3 2.8 0.6 0.0 0.8 4.7 3.9
17260129 7/26/98  16:31 13:31 0.0 54 0.0 1.0 0.0 0.5 0.0 03 29 0.6 0.0 0.8 0.0 4.0
17260130 7/26/98 16:33 13:33 0.0 53 0.0 1.0 0.0 0.5 0.0 0.3 2.9 0.6 0.0 0.7 4.9 3.9
17260131 7/26/98  16:35 13:35 0.0 52 0.0 1.0 0.0 0.5 0.0 03 2.8 0.6 0.0 07 4.6 38
17260132 7/26/98  16:37 13:37 0.0 52 0.0 1.0 0.0 0.5 0.0 0.3 2.8 0.6 0.0 0.7 0.0 3.9
17260133 7/26/98  16:38 13:38 0.0 52 0.0 1.0 0.0 0.5 0.0 0.3 2.7 0.5 0.0 0.7 0.0 39
17260134 7/26/98  16:40 13:40 0.0 52 0.0 1.0 0.0 0.5 0.0 0.3 28 0.5 0.0 0.7 0.0 3.9
17260135 7/26/98  16:42 13:42 0.0 52 0.0 1.0 0.0 0.5 0.0 03 2.8 0.6 0.0 0.7 53 38
17260136 7/26/98  16:44 13:44 0.0 52 0.0 1.0 0.0 0.3 0.0 0.3 28 0.6 0.0 0.7 4.6 3.8

Average ---> 0.0 5.8 0.0 1.1 0.0 0.5 0.0 0.3 3.0 0.6 0.0 0.8 35 4.3

4 of'4 loadout



Table - . Tunnel Emissions Duct

Formal-
Propane  Uncer- | Hexane  Uncer- | Ethylene  Uncer- | Methane  Uncer- dehyde Uncer- CO Uncer-
File Name Date Time Time Toluene (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty
17270001 7/27/98  10:06 7:06 0.0 3.7 0.0 0.7 1.9 0.1 0.0 0.2 2.8 0.4 0.0 0.5 7.9 3.0
17270002 7/27/98  10:08 7:08 0.0 4.2 0.0 0.8 2.5 0.1 0.0 03 3.1 0.4 0.0 0.6 10.1 32
17270003 7/27/98  10:09 7:09 0.0 43 0.0 0.8 2.5 0.1 0.0 0.3 3.2 0.5 1.6 0.6 11.3 33
17270004 /27/98  10:11 7:11 0.0 4.5 0.0 0.8 2.6 0.1 0.0 0.3 3.2 0.5 1.6 0.6 9.8 34
17270005 7/27/98  10:13 7:13 0.0 4.6 0.0 0.9 2.8 0.1 0.0 0.3 3.1 0.5 0.0 0.6 7.6 3.4
17270006 7/27/98  10:15 7:15 0.0 43 0.0 0.8 23 0.1 0.0 03 3.1 0.5 0.0 0.6 6.9 33
17270007 7/27/98 10:17 7:17 0.0 4.1 0.0 0.8 1.4 0.1 0.0 0.3 3.0 0.4 0.0 0.6 6.7 3.2
17270008 127/98 10:18 7:18 0.0 4.0 0.0 0.8 1.0 0.1 0.0 0.3 3.0 0.4 0.0 0.6 6.6 32
17270009 7/27/98  10:20 7:20 0.0 4.3 0.0 0.8 1.2 0.1 0.0 03 3.0 0.5 0.0 0.6 7.5 33
17270010 7/27/98  10:22 7:22 0.0 4.2 0.0 0.8 13 0.1 0.0 0.3 3.1 0.4 0.0 0.6 6.4 33
17270011 7/27/98  10:24 7:24 0.0 4.1 0.0 0.8 0.8 0.1 0.0 0.3 3.0 0.4 0.0 0.6 4.4 3.2
17270012 7/27/98  10:25 7:25 0.0 4.0 0.0 0.7 0.5 0.1 0.0 0.2 3.0 0.4 0.0 0.6 0.0 3.3
17270013 7/27/98  10:27 7:27 0.0 4.0 0.0 0.7 0.4 0.1 0.0 0.2 3.0 0.4 0.0 0.6 0.0 33
17270014 7/27/98  10:29 7:29 0.0 4.0 0.0 0.8 0.0 0.4 0.0 0.3 3.0 0.4 0.0 0.6 0.0 33
17270015 7/27/98  10:31 731 0.0 4.1 0.0 0.8 0.0 0.4 0.0 0.3 3.0 0.4 0.0 0.6 0.0 3.4
17270016 /27/98  10:33 7:33 0.0 4.1 0.0 0.8 0.0 0.4 0.0 0.3 3.0 0.4 0.0 0.6 6.0 33
17270017 7/27/98  10:34 7:34 0.0 4.1 0.0 0.8 0.0 0.4 0.0 0.3 29 0.4 0.0 0.6 5.4 33
17270018 7/27/98  10:36 7:36 0.0 4.1 0.0 0.8 0.0 0.4 0.0 0.3 29 0.4 0.0 0.6 6.8 33
17270019 7/27/98 10:38 7:38 0.0 4.5 0.0 0.8 0.7 0.1 0.0 03 3.0 0.5 0.0 0.6 8.1 3.5
17270020 7/27/98  10:40 7:40 0.0 4.7 0.0 0.9 1.5 0.1 0.0 0.3 3.0 0.5 0.0 0.7 8.9 3.6
17270021 7/27/98  10:41 7:41 0.0 4.8 0.0 0.9 2.2 0.2 0.0 0.3 3.1 0.5 0.0 0.7 9.2 3.6
17270022 7/27/98  10:43 7:43 0.0 4.4 0.0 0.8 1.4 0.1 0.0 0.3 3.0 0.5 0.0 0.6 6.1 3.4
17270023 7/27/98  10:45 7:45 0.0 4.5 0.0 0.8 1.3 0.1 0.0 0.3 3.1 0.5 0.0 0.6 8.5 35
17270024 7/27/98  10:47 7:47 0.0 4.6 0.0 0.9 1.8 0.1 0.0 0.3 3.1 0.5 0.0 0.7 10.0 3.6
17270023 7/27/98  10:49 7:49 0.0 4.8 0.0 0.9 23 0.2 0.0 0.3 32 0.5 0.0 0.7 9.8 3.7
17270026 7/27/98  10:30 7:50 0.0 4.6 0.0 0.9 2.0 0.1 0.0 03 3.1 0.5 0.0 0.6 8.5 3.6
17270027 7/27/98  10:52 7:52 0.0 4.4 0.0 0.8 1.4 0.1 0.0 0.3 3.0 0.5 0.0 0.6 11.7 3.5
17270028 7/27/98  10:34 7:54 0.0 4.4 0.0 0.8 1.3 0.1 0.0 0.3 3.0 0.5 0.0 0.6 13.0 3.6
17270029 7/27/98  10:56 7:56 0.0 4.7 0.0 0.9 2.0 0.1 0.0 03 3.1 0.5 0.0 0.7 9.8 3.7
17270030 7/27/98  10:57 7:57 0.0 4.9 0.0 0.9 2.6 0.2 0.0 0.3 3.2 0.5 0.0 0.7 8.1 3.8
17270031 7/27/98  10:39 7:59 0.0 4.7 0.0 0.9 2.0 0.1 0.0 03 3.1 0.5 0.0 0.7 6.1 37
17270032 7/27/98  11:01 8:01 0.0 4.7 0.0 0.9 1.5 0.1 0.0 0.3 3.1 0.5 0.0 0.7 6.9 3.7
17270033 7/27/98  11:03 8:03 0.0 5.2 0.0 1.0 2.2 0.2 0.0 0.3 32 0.5 0.0 0.7 6.7 3.9
17270034 7/27/98  11:05 8:05 0.0 53 0.0 1.0 2.4 0.2 0.0 0.3 33 0.6 0.0 0.8 6.2 4.0
17270035 7/27/98  11:06 8:06 0.0 52 0.0 1.0 2.5 0.2 0.0 0.3 33 0.5 0.0 0.7 5.5 3.9
17270036 /27/98 11:08 8:08 0.0 4.8 0.0 0.9 1.6 0.2 0.0 0.3 3.2 0.5 0.0 0.7 0.0 3.9
17270037 7/27/98 11:10 8:10 0.0 4.7 0.0 0.9 1.1 0.1 0.0 0.3 3.2 0.5 0.0 0.7 0.0 3.9

1 ot 4 loadout




Table - . Tunnel Emissions Duct

Formal-
Propane  Uncer- | Hexane  Uncer- | Ethylenc  Uncer- | Methane Uncer- dehyde Uncer- CO Uncer-
FileName _ Date Time Time | Toluene (ppm)  tainty | (ppm)  tinty | (ppm)  tainty | (ppm)  tainty | (ppm)  tainty | (ppm) tainty
17270037 7/27/98  11:10 8:10 0.0 4.7 0.0 0.9 1.1 0.1 0.0 0.3 3.2 0.5 0.0 0.7 0.0 3.9
17270038 7/27/98  11:12 8:12 0.0 5.0 0.0 0.9 2.3 0.2 0.0 0.3 33 0.5 0.0 0.7 0.0 4.1
17270039 7/27/98  11:13 8:13 0.0 5.4 0.0 1.0 33 0.2 0.0 0.3 34 0.6 0.0 0.8 4.6 4.1
17270040 7/27/98  11:15 8:15 0.0 5.4 0.0 1.0 3.4 0.2 0.0 0.3 3.5 0.6 0.0 0.8 5.4 4.1
17270041 7/27/98  11:17 8:17 0.0 53 0.0 1.0 33 0.2 0.0 0.3 3.5 0.5 0.0 0.7 5.9 4.0
17270042 7/27/98  11:19 8:19 0.0 5.1 0.0 1.0 3.0 0.2 0.0 0.3 3.5 0.5 0.0 0.7 5.0 3.9
17270043 7/27/98  11:21 8:21 0.0 5.3 0.0 1.0 3.3 0.2 0.0 0.3 3.6 0.5 0.0 0.7 5.0 4.0
17270044 7/27/98  11:22 8:22 0.0 5.5 0.0 1.0 3.8 0.2 0.0 0.3 3.7 0.6 0.0 0.8 5.6 4.1
17270045 7/27/98  11:24 8:24 0.0 5.5 0.0 1.0 3.7 0.2 0.0 0.3 3.7 0.6 0.0 0.8 5.7 4.2
17270046 7/27/98  11:26 8:26 0.0 5.5 0.0 1.0 4.0 0.2 0.0 0.3 3.8 0.6 0.0 0.8 5.9 4.1
17276047 7/27/98  11:28 8:28 0.0 5.5 0.0 1.0 3.7 0.2 0.0 0.3 3.8 0.6 0.0 0.8 5.8 4.2
17270048 7/27/98  11:29 8:29 0.0 5.6 0.0 1.1 34 0.2 0.0 0.3 3.9 0.6 0.0 0.8 57 4.2
17270049 /27/98  11:31 8:31 0.0 3.6 0.0 1.0 36 0.2 0.0 03 4.0 0.6 0.0 0.8 11.5 4.2
17270050 7/27/98  11:33 8:33 0.0 57 0.0 1.1 4.4 0.2 0.0 0.3 4.1 0.6 0.0 0.8 11.5 43
17270051 7/27/98  11:35 8:35 0.0 5.9 0.0 1.1 4.9 0.2 0.0 0.3 4.1 0.6 0.0 0.8 8.2 4.5
17270052 7/27/98  11:37 8:37 0.0 5.9 0.0 1.1 4.5 0.2 0.0 0.3 4.2 0.6 0.0 0.8 7.0 4.4
17270053 7/27/98  11:38 8:38 0.0 5.7 0.0 1.1 4.4 0.2 0.0 0.3 4.1 0.6 0.0 0.8 6.0 43
17270054 7/27/98  11:40 8:40 0.0 5.8 0.0 1.1 4.0 0.2 0.0 0.3 4.1 0.6 0.0 0.8 6.8 4.4
17270055 7/27/98  11:42 8:42 0.0 5.9 0.0 1.1 4.7 0.2 0.0 0.3 3.9 0.6 0.0 0.8 6.8 44
17270056 7/27/98  11:44 8:44 0.0 5.8 0.0 11 5.0 0.2 0.0 0.3 3.6 0.6 0.0 0.8 7.6 4.4
17270057 7/27/98  11:45 8:45 0.0 5.6 0.0 1.0 4.7 0.2 0.0 0.3 3.7 0.6 0.0 0.8 12.3 43
17270058 7/27/98  11:47 8:47 0.0 5.6 0.0 1.1 3.8 0.2 0.0 0.3 3.4 0.6 0.0 0.8 6.6 43
172706659 7/27/98  11:49 8:49 0.0 5.6 0.0 1.0 3.0 0.2 0.0 0.3 33 0.6 0.0 0.8 53 43
17270060 7/27/98  11:51 8:51 0.0 5.8 0.0 1.1 31 0.2 0.0 0.3 33 0.6 0.0 0.8 5.2 4.4
17270061 7/27/98  11:53 8:53 0.0 5.9 0.0 1.1 34 0.2 0.0 0.3 33 0.6 0.0 0.8 5.5 4.5
17270062 7/27/98  11:54 8:54 0.0 6.0 0.0 1.1 34 0.2 0.0 0.3 3.2 0.6 0.0 0.8 5.2 4.5
17270063 7/27/98  11:56 8:56 0.0 5.8 0.0 1.1 2.9 0.2 0.0 0.3 32 0.6 0.0 0.8 5.4 4.4
17270064 7/27/98  11:58 8:58 0.0 6.0 0.0 1.1 3.4 0.2 0.0 0.3 3.2 0.6 0.0 0.8 5.9 4.5
17270065 7/27/98  12:00 9:00 0.0 5.9 0.0 1.1 32 0.2 0.0 0.3 3.2 0.6 0.0 0.8 5.9 4.5
17270066 7/27/98  12:01 9:01 0.0 5.9 0.0 1.1 3.4 0.2 0.0 0.3 3.2 0.6 0.0 0.8 7.1 4.5
17270067 7/27/98  12:03 9:03 0.0 6.0 0.0 1.1 3.5 0.2 0.0 0.4 3.1 0.6 0.0 0.9 6.8 4.6
17270068 7/27/98  12:05 9:05 0.0 6.0 0.0 1.1 3.6 0.2 0.0 0.3 3.1 0.6 0.0 0.8 6.6 4.5
17270069 /27/98  12:07 9:07 0.0 6.2 0.0 1.2 42 0.2 0.0 0.4 32 0.6 0.0 0.9 5.8 4.7
17270070 7/27/98  12:09 9:09 0.0 5.8 0.0 1.1 4.8 0.2 0.0 0.3 3.1 0.6 0.0 0.8 5.1 4.5
17270071 7/27/98  12:10 9:10 0.0 5.7 0.0 1.1 3.6 0.2 0.0 0.3 3.1 0.6 0.0 0.8 5.0 4.4
17270072 7/27/98  12:12 9:12 0.0 3.9 0.0 1.1 3.2 0.2 0.0 0.3 3.1 0.6 0.0 0.8 4.9 4.5
17270073 7/27/98  12:14 9:14 0.0 6.1 0.0 1.1 35 0.2 0.0 0.4 3.1 0.6 0.0 0.9 5.2 4.6

2 ot'4 loadout




Table - . Tunnel Emissions Duct

Formal-
Propane  Uncer- | Hexane  Uncer- | Ethylene  Uncer- | Methane  Uncer- dehyde Uncer- CO Uncer-
File Name Date Time Time Toluene (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty (ppmy) tainty (ppm) tainty
17270074 7/27/98  12:16 9:16 0.0 6.0 0.0 1.1 33 0.2 0.0 0.4 3.0 0.6 0.0 0.8 5.4 4.6
17270075 7/27/98  12:17 9:17 0.0 6.0 0.0 1.1 34 0.2 0.0 0.4 3.1 0.6 0.0 0.8 5.0 4.6
17270076 7/27/98  12:19 9:19 0.0 6.0 0.0 1.1 3.8 0.2 0.0 0.4 3.0 0.6 0.0 0.9 5.5 4.6
17270077 7/27/98  12:21 9:21 0.0 5.7 0.0 1.1 3.0 0.2 0.0 0.3 3.0 0.6 0.0 0.8 4.9 4.5
17270078 7/27/98  12:23 9:23 0.0 5.6 0.0 1.1 2.5 0.2 0.0 0.3 3.0 0.6 0.0 0.8 4.8 4.4
17270079 7/27/98  12:25 9:25 0.0 5.8 0.0 1.1 2.4 0.2 0.0 0.3 3.0 0.6 0.0 0.8 49 4.5
17270080 7/27/98  12:26 9:26 0.0 5.6 0.0 1.0 2.1 0.2 0.0 0.3 3.0 0.6 0.0 0.8 5.4 4.4
17270081 7/27/98  12:28 9:28 0.0 57 0.0 1.1 1.9 0.2 0.0 0.3 3.0 0.6 0.0 0.8 5.7 4.4
17270082 /27/98  12:30 9:30 0.0 5.9 0.0 1.1 22 0.2 0.0 03 3.1 0.6 0.0 0.8 5.8 4.5
17270083 7/27/98  12:32 9:32 0.0 5.8 0.0 1.1 2.3 0.2 0.0 03 3.0 0.6 0.0 0.8 5.6 4.5
17270089 7/27/98  12:57 9:57 0.0 5.2 0.0 1.0 1.9 0.2 0.0 0.3 2.8 0.5 0.0 0.7 5.6 4.2
17270090 7/27/98  12:59 9:59 0.0 5.6 0.0 1.1 3.6 0.2 0.0 0.3 32 0.6 0.0 0.8 7.6 44
17270091 7/27/98  13:01 10:01 0.0 6.0 0.0 1.1 39 02 0.0 0.4 33 0.6 0.0 0.8 579 4.6
17270092 7/27/98  13:03 10:03 0.0 5.9 0.0 1.1 2.9 0.2 0.0 0.4 32 0.6 0.0 0.8 52 4.6
17270093 /27/98  13:05 10:05 0.0 6.1 0.0 1.1 3.1 0.2 0.0 0.4 32 0.6 0.0 0.9 6.4 47
17270094 7/27/98  13:06 10:06 0.0 6.2 0.0 1.2 35 0.2 0.0 0.4 33 0.6 0.0 0.9 7.1 4.8
17270095 7/27/98  13:08 10:08 0.0 6.3 0.0 1.2 3.6 0.2 0.0 0.4 33 0.6 0.0 0.9 6.6 4.8
17270096 7/27/98  13:10 10:10 0.0 6.3 0.0 1.2 3.5 0.2 0.0 0.4 33 0.6 0.0 0.9 5.8 4.8
17270097 7/27/98  13:12 10:12 0.0 6.3 0.0 1.2 3.4 0.2 0.0 0.4 32 0.7 0.0 0.9 5.5 4.8
17270098 7/27/98  13:13 10:13 0.0 6.2 0.0 1.2 3.3 0.2 0.0 0.4 32 0.6 0.0 0.9 5.5 4.8
17270099 7/27/98  13:15 10:15 0.0 6.0 0.0 1.1 2.9 0.2 0.0 0.4 32 0.6 0.0 0.8 5.4 4.6
17270100 7/27/98  13:17 10:17 0.0 6.1 0.0 1.1 2.7 0.2 0.0 0.4 32 0.6 0.0 0.9 6.8 4.7
17270101 7/27/98  13:19 10:19 0.0 6.1 0.0 1.1 2.9 0.2 0.0 0.4 3.2 0.6 0.0 0.9 6.0 4.7
17270102 7/27/98  13:21 10:21 0.0 5.7 0.0 1.1 23 0.2 0.0 0.3 3.1 0.6 0.0 0.8 0.0 4.7
17270103 7/27/98  13:22 10:22 0.0 5.8 0.0 1.1 2.1 0.2 0.0 0.3 31 0.6 0.0 0.8 0.0 4.8
17270104 7/27/98  13:24 10:24 0.0 6.1 0.0 1.1 2.5 0.2 0.0 0.4 32 0.6 0.0 0.9 5.2 47
17270105 7/27/98  13:26 10:26 0.0 5.9 0.0 1.1 2.4 0.2 0.0 0.3 3.1 0.6 0.0 0.8 33 4.6
17270106 7/27/98  13:28 10:28 0.0 6.0 0.0 1.1 2.6 0.2 0.0 0.4 3.1 0.6 0.0 0.9 5.5 4.7
17270107 7/27/98  13:29 10:29 0.0 6.4 0.0 1.2 2.9 0.2 0.0 0.4 32 0.7 0.0 0.9 5.3 4.8
17270108 7/27/98  13:31 10:31 0.0 6.5 0.0 1.2 33 0.2 0.0 0.4 32 0.7 0.0 0.9 6.3 4.9
17270109 7/27/98  13:33 10:33 0.0 6.2 0.0 1.2 3.7 0.2 0.0 0.4 33 0.6 0.0 0.9 102 4.8
17270110 7/27/98  13:35 10:35 0.0 6.4 0.0 1.2 3.8 0.2 0.0 0.4 33 0.7 0.0 0.9 12.1 4.9
17270111 7/27/98  13:37 10:37 0.0 6.4 0.0 1.2 5.3 0.2 0.0 0.4 33 0.7 0.0 0.9 13.8 4.9
17270112 7/27/98  13:38 10:38 0.0 6.8 0.0 0.7 6.2 0.2 0.5 0.4 36 0.7 0.0 1.0 10.4 5.1
17270113 7/27/98  13:40 10:40 0.0 6.4 0.0 1.2 5.0 0.2 0.5 0.4 3.5 0.7 0.0 0.9 8.4 4.9
17270114 7/27/98  13:42 10:42 0.0 6.1 0.0 1.1 4.2 0.2 0.0 0.4 34 0.6 0.0 0.9 6.8 4.7
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Table - . Tunnel Emissions Duct

Formal-
Propane  Uncer- Hexane  Uncer- | Ethylene  Uncer- | Methane  Uncer- dehyde Uncer- co Uncer-

File Name Date Time Time Toluene (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty (ppm) tainty
17270115 7/27/98  14:15 11:15 243 4.8 0.0 2.4 37.7 0.6 1.2 0.9 5.7 2.1 8.4 2.8 0.0 12.8
17270116 7/27/98  14:17 11:17 10.7 2.5 0.0 1.3 14.7 0.3 0.8 0.5 4.0 1.1 3.9 1.5 9.4 7.3
17270117 7/27/98  14:19 11:19 0.0 73 0.0 1.4 7.8 0.2 0.7 0.4 3.5 0.8 0.0 1.0 6.7 5.3
17270118 727/98 1421 11:21 0.0 6.7 0.0 1.3 6.1 0.2 0.7 0.4 33 0.7 0.0 1.0 7.6 5.0
17270119 7/27/98  14:22 11:22 0.0 6.5 0.0 1.2 5.1 0.2 0.7 0.4 33 0.7 0.0 0.9 6.5 4.9
17270120 T7/27/98  14:24 11:24 0.0 6.7 0.0 1.3 5.1 0.2 0.6 0.4 33 0.7 0.0 0.9 6.5 5.0
17270121 7127198 14:26 11:26 0.0 6.4 0.0 1.2 4.8 0.2 0.7 04 32 0.7 0.0 0.9 6.2 4.8
17270122 7/27/98  14:28 11:28 0.0 6.3 0.0 1.2 4.2 0.2 0.7 0.4 3.2 0.7 0.0 0.9 6.1 4.7
17270123 7/27/98  14:29 11:29 0.0 6.2 0.0 1.2 37 0.2 0.7 0.4 3.2 0.6 0.0 0.9 5.8 4.7
17270124 7/27/98  14:31 11:31 0.0 6.1 0.0 1.1 3.6 0.2 0.7 0.4 3.2 0.6 0.0 09 6.0 4.6
17270125 7/27/98  14:33 11:33 0.0 6.2 0.0 1.2 33 0.2 0.7 0.4 3.2 0.6 0.0 0.9 6.1 4.6
17270126 7/27/98  14:35 11:35 0.0 6.5 0.0 1.2 3.9 0.2 0.8 0.4 3.2 0.7 0.0 0.9 7.6 4.8
17270127 7/27/98  14:37 11:37 0.0 6.6 0.0 1.2 4.8 0.2 0.8 0.4 34 0.7 0.0 0.9 16.5 4.9
17270128 7/27/198  14:38 11:38 0.0 6.6 0.0 1.2 6.4 0.3 0.8 0.4 3.6 0.7 0.0 0.9 17.7 5.0
17270129 7/27/98  14:40 11:40 0.0 6.6 0.0 1.2 5.9 02 0.8 04 35 0.7 0.0 0.9 11.6 4.9
17270130 7/27/98  14:42 11:42 0.0 6.4 0.0 1.2 5.0 0.2 0.7 0.4 33 0.7 0.0 0.9 9.4 4.8
17270131 7/27/98  14:44 11:44 0.0 6.4 0.0 1.2 4.6 0.2 0.7 0.4 33 0.7 0.0 0.9 8.0 4.8
17270132 7/27/98  14:45 11:45 0.0 6.5 0.0 1.2 4.5 0.2 0.7 0.4 33 0.7 0.0 0.9 7.2 4.8
17270133 7/27/98  14:47 11:47 0.0 63 0.0 1.2 43 0.2 0.7 0.4 3.2 0.7 0.0 0.9 6.4 4.8
17270134 7/27/98  14:49 11:49 0.0 6.2 0.0 1.2 37 0.2 0.8 0.4 3.2 0.6 0.0 0.9 5.8 4.7
17270135 7/27/98  14:51 11:51 0.0 6.4 0.0 1.2 3.8 0.2 0.7 0.4 3.2 0.7 0.0 0.9 6.2 4.8
17270136 7/27/98  14:52 11:52 0.0 6.4 0.0 1.2 4.0 0.2 0.7 0.4 3.2 0.7 0.0 0.9 6.9 4.8
17270137 7/27/98  14:54 11:54 0.0 6.5 0.0 1.2 43 0.2 0.8 0.4 33 0.7 0.0 0.9 11.0 4.9
17270138 7/27/98  14:56 11:56 0.0 6.3 0.0 1.2 4.1 0.2 0.8 0.4 3.2 0.6 0.0 0.9 8.8 4.7
17270139 7/27/98  14:58 11:58 0.0 6.4 0.0 1.2 4.2 0.2 0.7 04 3.2 0.7 0.0 0.9 7.8 4.8
17270140 7/27/98  15:00 12:00 0.0 6.5 0.0 1.2 4.7 0.2 0.8 0.4 33 0.7 0.0 0.9 7.9 4.8
SP0727B 7/27/98 17:13 14:13 151.0 2.0 0.0 0.3 0.0 0.2 1.9 1.7 2.3 0.3 1.3 0.4 3.1 0.2

Average ---> 0.0 5.6 0.0 1.0 3.1 0.2 0.1 0.3 33 0.6 0.0 0.8 6.7 4.3
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Silo Emissions Duct

Iso- Formalde-
Toluene Octane Hexane Ethylene Methane hyde CO
File Name  Date  Time | (ppm) Uncerfainty | (ppm)  Uncertainty | (ppm)  Uncertainty | (PPm)  Uncertainty | (PPM)  ncertaint| (PPmM)  ncertaint| (ppm) Uncertainty
17240003 7/24/98  7:25 536 10.6 9.8 2.1 104.0 29 1.4 0.7 10.3 4.5 16.4 6.1 613 10.6
17240004 7/24/98  7:26 86.8 17.1 15.7 34 165.2 4.7 2.2 0.9 15.6 7.2 23.8 9.8 115.4 65.0
17240005 7/24/98  7:28 108.9 21.7 18.4 43 205.3 6.0 2.7 1.2 18.6 9.2 28.5 124 97.7 18.6
17240006 7/24/98  7:30 126.8 25.7 20.5 5.1 238.3 7.1 3.1 1.4 21.3 10.9 32.1 14.7 104.1 22.0
17240007 7/24/98  7:32 167.9 37.2 23.5 7.4 258.7 10.3 3.7 1.6 31.5 15.9 214 108.0 25.6
17240008 7/24/98  7:34 182.6 41.0 25.0 8.2 276.7 113 39 1.7 33.9 17.5 23.6 107.9 28.2
17240009 7/24/98  7:35 191.9 44.2 23.7 8.8 284.5 12.2 4.1 1.9 349 18.8 25.7 104.0 31.8
17240010 7/24/98 737 200.9 46.6 25.8 93 2943 12.9 43 2.0 36.0 19.9 27.1 104.4 34.0
17240011 7/24/98  7:39 176.8 45.5 16.9 9.0 331.9 12.6 4.4 2.1 14.6 19.5 105.6 37.0
17240012 7/24/98  7:41 192.0 52.9 14.4 10.5 356.0 14.6 4.6 2.2 18.0 24.0 107.3 392
17240013 7/24/98  7:.42 201.5 58.0 11.9 11.5 371.0 16.0 4.6 23 20.2 27.0 106.1 427
17240014 7/24/98 744 234.9 59.0 23.8 11.8 314.8 16.3 4.7 2.4 14.6 33.5 96.6 48.2
17240015 7/24/98  7:46 236.2 59.6 26.8 11.9 313.8 16.4 4.7 2.4 14.8 33.8 95.7 492
17240016 7/24/98  7:48 174.6 36.9 233 7.3 302.1 10.2 4.6 24 10.0 375 21.1 89.5 47.9
17240017 7/24/98  7:49 163.4 34.2 22.7 6.8 288.4 9.4 4.4 23 23.6 14.5 37.9 19.6 88.3 447
17240018 7/24/98  7.51 206.8 48.8 26.7 9.7 284.5 13.5 43 2.2 36.2 20.8 28.5 95.7 41.3
17240019 7/24/98 753 179.1 453 17.0 9.0 330.6 12.5 43 2.2 14.6 19.5 100.7 40.4
17240020 7/24/98  7:55 210.9 49.9 27.0 9.9 289.2 13.8 43 23 35.8 213 29.1 95.6 427
17240021 7/24/98  7:56 224.0 53.2 29.6 10.6 293.4 14.7 45 2.4 10.7 31.1 96.9 49.1
17240022 /24/98  7:58 216.6 51.5 28.2 10.3 290.2 14.2 43 2.4 36.8 21.9 30.0 97.7 46.4
17240023 7/24/98  8:00 216.9 513 26.8 10.2 2929 14.1 42 2.4 373 21.9 29.9 97.9 46.4
17240077 7/24/98 939 109.9 233 13.1 4.6 204.4 6.4 3.5 1.9 18.4 9.9 28.7 13.3 76.8 31.2
17240078 7/24/98  9:41 108.5 23.5 12.0 4.6 201.5 6.5 3.6 1.9 18.0 9.9 30.4 13.4 73.4 31.0
17240079 7/24/98 9:43 102.9 22.2 11.7 4.4 191.4 6.1 3.5 1.9 17.0 9.4 283 12.7 67.9 30.7
17240080 7/24/98  9:45 101.8 21.9 11.9 43 187.5 6.1 35 1.9 16.8 9.3 27.6 12.5 67.0 30.5
17240081 7/24/98  9:46 100.8 21.5 12.2 43 186.7 5.9 33 1.9 16.8 9.1 26.6 123 67.6 29.9
17240082 7/24/98  9:48 102.0 21.8 11.9 4.3 188.5 6.0 34 1.8 16.9 9.2 27.7 12.5 69.8 29.2
17240083 7/24/98  9:50 105.5 222 13.0 4.4 194.9 6.1 33 1.8 17.4 9.4 27.7 12.7 72.9 28.6
17240084 7/24/98  9:52 106.7 224 13.1 44 197.2 6.2 33 1.8 17.2 9.5 27.2 12.8 70.8 29.2
17240085 7/24/98  9.53 105.4 22.5 12.0 4.5 194.7 6.2 34 1.9 17.2 9.5 28.0 12.9 68.4 30.1
17240086 7/24/98  9:55 103.2 22.2 12.0 4.4 191.0 6.1 3.5 1.9 17.1 9.4 27.8 12.7 70.0 30.5
17240087 7/24/98  9:57 102.8 22.0 12.1 4.4 192.7 6.1 3.4 1.8 17.5 93 28.6 12.6 75.8 29.7
17240088 /24/98  9:59 103.7 219 13.0 43 1924 6.1 32 1.8 17.4 9.3 277 12.5 77.1 28.5
17240089 7/24/98  10:00 104.4 22.0 12.9 44 193.4 6.1 3.2 1.7 17.5 9.3 279 12.6 77.1 27.7
17240090 7/24/98  10:02 102.8 21.7 12.9 43 191.4 6.0 3.2 1.8 17.3 9.2 27.6 12.4 75.4 28.0
17240091 7/24/98 10:04 101.8 21.5 12.6 42 188.2 5.9 31 1.7 17.0 9.1 272 12.3 73.4 274
17240092 7/24/98 10:06 100.8 21.5 12.2 43 187.8 5.9 3.2 1.7 16.7 9.1 28.4 12.3 73.7 26.5
17240093 /24798  10:07 101.3 21.5 12.1 4.3 189.2 5.9 32 1.7 16.8 9.1 279 12.3 73.2 27.2
17240094 7/24/98 10:09 98.7 21.0 12.0 4.2 183.3 5.8 3.2 1.7 16.4 8.9 26.6 12.0 70.8 27.4

1 of 2 silo




Silo Emissions Duct

Iso- Formalde-
Toluene Octane Hexane Ethylene Methane hyde CO
File Name  Date  Time | (ppm) _Uncertainty | (ppm)  Uncertainty | (Ppm)  Uncertainty | (ppm)  Uncertainty | (ppm)  ncertaint{ (ppm)  ncertaint (ppm)  Uncertainty

17240094 7/24/98 10:09 98.7 21.0 12.0 4.2 1833 5.8 32 1.7 16.4 8.9 26.6 12.0 70.8 27.4
17240095 7/24/98 10:11 953 20.2 11.7 4.0 177.2 5.6 3.1 1.6 15.9 8.6 26.3 11.6 69.4 26.1
17240096 7/24/98 10:13 94.6 199 11.7 39 176.2 5.5 3.0 1.6 157 8.4 26.1 11.4 70.0 24.7
17240097 7/24/98 10:14 95.1 19.9 11.7 3.9 176.6 5.5 3.0 1.6 15.7 8.4 25.8 11.4 68.5 24.6
17240098 7/24/98 10:16 94.1 20.1 11.2 4.0 175.5 55 3.1 1.6 15.6 8.5 26.5 11.5 66.7 259
17240099 7/24/98 10:18 92.2 19.6 10.5 39 172.4 5.4 3.1 1.6 15.2 83 258 11.2 64.7 257
17240100 7/24/98 10:20 91.1 19.3 10.6 3.8 169.9 53 3.0 1.5 15.1 8.2 26.0 11.0 66.4 24.2
17240101 7/24/98 10:22 913 19.1 10.8 3.8 170.6 53 3.0 1.5 15.5 8.1 251 10.9 70.8 24.4
17240102 7/24/98 10:23 90.2 19.1 10.3 3.8 170.2 5.3 3.0 1.6 15.6 8.1 26.1 10.9 74.4 24.8
17240103 7/24/98 10:25 92.0 193 10.6 38 172.1 5.3 3.0 1.6 16.2 8.2 26.2 11.1 79.2 259
17240104 7/24/98 10:27 94.0 19.7 10.5 3.9 177.2 5.4 3.0 1.6 16.8 8.3 26.8 11.3 84.4 26.0

Average --> 130.4 29.7 15.7 5.9 221.1 8.2 3.5 1.8 16.9 11.4 19.0 16.5 81.7 31.9
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Silo Emissions Duct

Iso- Formalde-
Toluene Octane Hexane Ethylene Methane hyde CO
File Name _ Date  Time | (ppm) Uncertainty | (ppm)  Uncertainty | (Ppm)  Uncertainty | (PPM)  Uncertainty | (ppm)  ncertaint| (ppm)  ncertaint| (ppm) Uncertainty

17250052 7/25/98  8:.42 10.6 1.0 32 03 0.6 3.1 1.1 1.5 8.3
17250053 7/25/98  8:43 113 0.6 6.1 04 0.6 4.5 1.2 1.6 29.5 8.5
17250054 7/25/98  8:45 13.7 1.8 0.7 20.8 1.2 0.7 73 1.6 6.6 2.1 69.0 10.2
17250055 7/25/98  8:47 27.1 6.0 4.7 1.2 53.2 1.7 0.9 10.2 2.6 12.7 35 88.6 11.6
17250056 7/25/98  8:49 54.4 11.4 6.9 23 105.5 3.2 23 1.0 13.5 4.8 20.9 6.5 104.9 16.2
17250057 7/25/98  8:51 98.3 213 7.9 4.2 181.3 5.9 33 1.7 17.2 9.0 31.7 12.2 102.4 30.0
17250058 7/25/98  8:52 284.5 14.6 273.5 9.6 3.7 30.0 40.2 179.3
17250059 7/25/98  8:54 305.0 15.8 322.8 10.5 15.5 322 431 212.8
17250060 7/25/98  8:56 427.0 39.1 333.6 14.2 23.0 45.1 60.3 253.4
17250061 7/25/98  8:58 425.1 38.9 337.0 14.3 23.7 44.9 60.0 243.5
17250062 7/25/98  8:59 4523 41.4 326.2 15.0 26.2 47.8 63.9 245.8
17250063 7/25/98  9:01 435.2 39.9 334.5 14.7 27.4 46.0 61.5 252.4
17250064 7/25/98  9:03 434.2 39.8 319.8 14.6 27.6 459 61.3 2535
17250065 7/25/98  9:05 432.7 217 297.5 14.4 27.0 457 61.1 250.7
17250066 7/25/98  9:06 408.1 20.2 253.6 13.4 22.7 43.1 57.6 244.6
17250067 7/25/98  9:08 4013 19.7 242.1 13.1 23.2 42.4 56.7 246.8
17250068 /25/98  9:10 402.5 19.7 2357 13.1 18.7 42.5 56.9 223.7
17250069 7/25/98  9:12 403.3 19.7 225.9 13.1 18.6 42.6 57.0 223.8
17250070 7/25/98 9:13 355.6 17.4 214.8 11.5 18.6 37.6 50.2 222.4
17250071 7/25/98  9:15 321.4 15.6 209.0 10.4 193 339 45.4 228.2
17250072 7/25/98  9:17 303.8 14.8 216.5 9.9 14.0 32.1 42.9 214.9
17250073 7/25/98  9:19 288.9 14.4 216.5 9.5 13.5 30.5 40.8 218.5
17250074 7/25/98  9:20 2919 14.6 214.1 9.6 13.7 30.8 41.2 222.0
17250075 7/25/98  9:22 302.2 14.7 208.5 9.8 19.4 31.9 42.7 211.4

Average --> 7.5 281.2 0.9 18.0 214.7 9.7 0.2 15.1 2.3 30.2 3.0 40.4 16.4 176.4

1 of 1 silo




Silo Emissions Duct

Iso- Formalde-
Toluene Octane Hexane Ethylene Methane hyde CO
FileName  Date Time | (ppm) Uncertainty [ (ppm)  Uncertainty | (ppm)  Uncertainty | (ppm)  Uncertainty | (PPM)  ncertaint| (ppm)  ncertaint| (ppm) Uncertainty
SED0727A  7/27/98 10:51 522.4 1977 75.9 233.1 26.5 54.2 87.4 117.0 426.4 390.7
SED0727B  7/27/98 11:01 357.7 328 126.0 11.3 62.9 16.1 37.8 50.5 288.7
SED0727C  7/27/98 11:12 571.2 27.2 150.5 18.1 37.5 60.3 80.7 326.7
Average --> 174.1 375.6 45.3 169.9 18.6 21.0 35.9 61.8 82.7 142.1 335.4

1 of 1 silo




Estimated Quantitation Limits (QL, ppm) From FTIR Spectra of Direct Samples Taken From the Silo,
Loadout, and Process Stack Locations.

Molar Process
Mass Silo Loadout Stack
Compound Name (g/mol) QL (ppm) QL (ppm) QL (ppm)

Acetaldehyde 44.05 1.20 0.34 1.49
Benzene 78.11 3.77 1.89 5.36
Carbonyl Sulfide 60.07 0.16 0.07 0.07
Methyl Chloride 50.49 2.92 3.83 2.52
Methyl Chloroform 133.42 0.37 041 2.16
1,1-dichloroethane 98.96 042 045 1.3

Toluene 92.13 3.52 24 12.56
1,3-Butadiene 54.09 0.45 0.5 2.27
Methanol 32.04 1.96 0.78 2.08
Cumene 120.19 0.76 0.38 2.24
Ethylbenzene 106.16 3.48 2.06 3.95
Hexane 86.17 0.06 0.21 042
Methylene chloride 84.94 0.39 0.35 227
Propionaldehyde 58.08 0.37 0.82 0.31
Styrene 104.14 1.38 1.31 2.69
1, 1,2,2-Tetrachloroethane 167.86 0.23 0.32 0.88
p-Xylene 106.16 1.44 1.08 0.82
o-Xylene 106.16 0.09 0.68 6.91
m-Xylene 106.16 248 0.79 8.73
2,2 ,4-Trimethylpentane 114.22 045 0.25 0.32
Formaldehyde 30.03 1.15 048 3.94
SO, 64.1 2.94 0.36 2.94
NO 30.0 4.38 1.21 4.38
NO, 46.0 0.63 0.20 0.63
N,O 44.0 0.19 0.024 0.19

Differences in quantitation limits among the locations are primarily due to differences in moisture

concentration.




Procedure for Estimating Quantitation Limits

Measurement limits are typically estimated by using the method to analyze samples known to contain zero
concentrations of the target analytes. Usually these samples are blanks that are prepared by procedures
similar to the samples.

For Method 320 the samples are spectra. The most important feature of the spectra for determining
measurement limits is the spectral absorbance of interfering compounds. For this source the major
interfering species were water vapor and carbon dioxide. The objective is to prepare spectra containing
levels of water vapor and CO,, equivalent to those in the sample spectra, but containing none of the target
analytes. These spectra are then analyzed using the same computer program that was used to analyze the
sample spectra. The average of the concentration results obtained from this analysis are presented as the
estimated quantitation limits for the target analytes.

The spectra were prepared from the sample spectra measured in the field. Most of the sample spectra
contained primarily percent levels of water vapor and CO, with a mixture of ppm concentrations of
hydrocarbon species. The interference concentrations were similar in all of the spectra at each location, but
in most of the samples the hydrocarbon spectral absorbance was relatively low, while in some samples the
hydrocarbon absorbance was much higher. The hydrocarbon absorbance was removed from some low-
hydrocarbon spectra with little effect on the absorbance of the interferences. This was done by scaling a
high-hydrocarbon spectrum and then subtracting the result from a low-hydrocarbon spectrum. For example
spectrum “17240103” was multiplied by a constant factor of 0.01 and the result was subtracted from
spectrum “17240075” (see figures 1 and 2). Some of these spectra had also been spiked with SFy , which
was removed by subtracting a scaled spectrum of the SF | standard. This procedure was performed on at
least three spectra from each location. The subtracted spectra were then analyzed with the computer
program. The results for each compound were averaged and the averages are presented in Table 1 as the
quantitation limits for the listed HAPs. Before the quantitation limit analysis the program was modified to
include a reference spectrum of acetaldehyde, but this did not significantly affect the results for the other
target analytes. The advantage of preparing the spectra by the above procedure is that these spectra closely
model the sample spectra.
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Figure 1. Spectrum before and after hydrocarbon subtraction to prepare for quantitation limit analysis. Both spectra are
plotted on the same absorbance scale from -.045 to .07 absorbance units. Note that the water vapor features don’t
change appreciably after subtraction of the hydrocarbon component.
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re 2. Same Spectra as in Figure 1 plotted on a scale from -.045 to .07 absorbance units. The SF, in the top spectrum

resulted from the controlled release of the gas standard during testing.




Appendix D

Sample Concentration FTIR Results

MRI-AED\R4951-04-08.wpd



Tenax Concentration Factors

Run No. | Location Date Adj. Volume (L) | Cell Volume (L) | Conc. Factor
- Train Blank 7/20/98 85 0.3 13.5
- Train Blank 7/21/98 86 13.6
- Train Blank 7/22/98 85 13.5
- Upwind 7/22/98 82 13.0
1 Process Stack 7/21/98 239 37.9
2 Process Stack 7/22/98 211 33.5
1 TED 7/24/98 338 53.7
1 SED 7/24/98 177 28.1
2 TED 7/25/98 336 533
2 TED 7/25/98 213 33.8

(duplicate)
2 SED 7/25/98 169 26.8
3 TED 7/27/98 331 52.5
3 TED 7/27/98 331 52.5
(duplicate)
3 SED 7/27/98 173 27.5
4 TED 7/26/98 328 52.1




Table . Adjusted Tenax Concentration Sample Volumes

VOST Volume Meter Adjusted

Sampling Console sampled temp. BP Meter volume
Run # Location No. Date (L) (°C) ("Hg) coef. (m?)
1 #1 1 7/23/98 69.4 25.6 29.28 0.971 0.065
1-Rerun #1 1 7/24/98 187.7 226 29.30 0.971 0177
2 #1 1 7/25/98 181.0 251 29.28 0.971 0.169
3 #1 1 7/27/98 187.6 27.3 29.17 0.971 0.173
1 #3 1 7/21/98 268.6 411 29.35 0.971 0.239
2 #3 1 7/22/98 2337 36.1 29.31 0.971 0.211
Blank #3 1 7/20/98 93.2 32.2 29.33 0.971 0.085
Preliminary Tunnel Entrance 3 7/22/98 90.2 34.4 29.34 0.978 0.082
Preliminary Loadout 3 7/23/98 108.2 231 29.33 0.978 0.103
1 Loadout 3 7/24/98 360.0 26.2 29.35 0.978 0.338
2 Loadout 3 7/25/98 360.0 27.9 29.33 0.978 0.336
2-Dup. Loadout 2 7/25/98 2315 34.4 29.33 0.983 0.213
3 Loadout 3 7/27/98 360.1 319 29.24 0.978 0.331
3-Dup Loadout 2 7/27/98 360.1 33.3 29.24 0.983 0.331
4 l.oadout 3 7/26/98 360.0 35.2 29.31 0.978 0.328
Blank Trailer 3 7/21/98 90.3 231 29.30 0.978 0.086
Blank Trailer 3 7/22/98 90.5 26.0 29.34 0.978 0.085
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Summary of Tenax Concentrated Samples
Date Run Sample Trap Nos. | Spectral Files | Spiking | Notes
7/20/98 — Train Blank 101 T0107201 NA
T010720f
T010720g
7/21/98 — Train Blank 103 T0307201 NA
T030721f
7/22/98 — Train Blank - 101 T0107221 NA
T010722f
7/22/98 — Upwind 102 T0207221 NA
T020722f
7/21/98 1 Process Stack 102 T0207201 8.5L
T020721f
T020721g
101 TO10720g NA
T010721f
7/22/98 2 Process Stack 106 T0607211 8.5L
TO60722f
105 TOS07214 NA
T050722f
7/23/98 l-aborted | Tunnel Exhaust Duct 104 T0407201 8.5L
T040723f
103 T0307221 NA
T030723f
Silo Exhaust Duct 108 T0807221 8.5L
TO80723f
107 T0707221 NA
TO70723f
7/24/98 1 Tunnel Exhust 112 T1207221 16.5L
T120725¢
111 %1107221 NA
T110725¢
Silo Exhaust Duct 106 T0607231 16.5L
T060725f
105 T0507231 NA
NA Sample lost-overhead




Date Run Sample Trap Nos. | Spectral Files | Spiking | Notes
7/25/98 2 Tunnel Exhaust Duct 101 T0107231 16.5L
T010725f
107 T0707241 NA
TO70725f
113 T1307231 16.5L | Duplicate Train
T130725f
103 T0307241 NA Duplicate Train
T030725f
Silo Exhaust Duct 102 T0207231 16.5L
T020725f
104 T0407241 NA
T040725f
7/26/98 4 Tunnel Exhaust Duct 115 T1507251 16.5L
T150726f
108 T080725i NA
TO80726f
7/27/98 3 Tunnel Exhaust Duct 111 T1107261 16.8L
T110727f
107 T0707261 NA
T070727f
101 T0107261 16.8L | Duplicate Train
T010727¢
103 T0307261 NA Duplicate Train
T030727f
Silo Exhaust Duct 113 T1307261 16.8L 1:1 dilution w/N,
T130727f during final desorption
104 T0407261 NA
T040727f




Toluene- Methyl Methvle Ethylence

File Name Date Time Benzene ppm A dg! ppm A 2| chloride ppm A 2 | chloroform ppm A 2 | dichloride ppm A 2| Toluene ppm A 2
Train Blanks

T0107201 7/20/98 19:13 0.0 0.8 14.6 4.2 0.0 22 1.7 0.2 0.8 05 0.0 23
T010720F 7/20/98 21:39 0.0 1.0 13.0 5.9 0.0 2.8 2.6 03 0.0 0.6 0.0 2.9
T010720G  7/20/98 21:53 0.0 0.7 0.0 38 0.0 2.1 1.7 0.2 0.0 0.4 0.0 2.1
T0307201 7/20/98 20:52 0.0 1.2 28.0 92 0.0 42 4.1 0.4 0.0 1.1 0.0 4.4
T030721F 7/21/98 20:58 0.0 1.9 0.0 8.5 0.0 5.1 0.0 0.4 0.0 1.0 4.8 1.1
T0107221 7/22/98 11:42 0.0 0.7 0.0 0.9 0.0 1.8 0.1 0.0 0.0 0.1 5S4 04
T010722F 7/22/98 20:51 0.0 1.1 0.0 6.0 0.0 3.1 0.0 0.3 0.0 0.7 0.0 32
Average 0.0 1.1 79 5.3 0.0 3.0 14 03 0.1 0.6 26 23

! High CO, gives a false positive

* ppm A = the estimted uncertainty in the measurement



1.3- Ethyl Methylene Proptonald

File Name Date butadiene  ppm A 2 | Methanol ppm A * | Cumene ppm A “ | benzene ppm A 2 Hexane  ppm A 2| chloride ppm A 2 ehvde ppm A 2
Train Blanks

TO107201 7/20/98 0.0 0.4 04 03 0.0 0.8 0.0 0.8 1.6 0.1 0.0 0.3 0.0 0.4
TO10720F 7/20/98 0.0 0.6 0.0 04 0.0 0.5 0.0 3.0 6.9 0.3 0.0 04 0.0 0.5
T010720G 7/20/98 0.0 0.4 04 03 0.0 0.8 0.0 0.8 1.2 0.1 0.0 03 0.0 03
T0307201 7/20/98 0.0 1.0 0.0 0.7 0.0 0.8 0.0 4.4 14.4 0.2 1.5 0.6 0.0 0.7
T0O30721F 7/21/98 0.0 0.9 0.0 0.7 0.0 2.0 0.0 5.4 4.1 02 0.0 0.6 0.0 09
T0107221 7/22/98 02 0.1 0.0 0.1 0.0 0.7 0.0 1.9 1.3 0.1 0.0 0.1 2.3 02
T010722F 7/22/98 0.0 0.6 0.5 04 0.0 1.2 0.0 3.2 2.1 0.1 0.0 0.4 0.0 05
Average 0.1 0.6 0.1 0.5 0.0 1.2 0.0 3.7 4.5 0.2 02 0.4 0.3 05

' High CO, gives a false p

? ppm A = the estimted un



1,1,2,2- 2,2,4-
Tetrachlor Trimethyvlp Formaldech

File Name Date Styrenc  ppm A° | oethane  ppm A : p-Xylene  ppm A ? o-Xylene  ppm A : m-Xylene  ppm A * entane ppm A : vde ppm A °
Train Blanks

10107201 7:20/98 0.0 0.7 1.3 0.3 1.5 0.7 0.0 1.4 0.0 0.7 0.0 0.2 1.4 0.3
TO10720F 7/20/98 0.0 0.9 2.1 0.4 1.7 0.9 0.0 1.8 0.0 0.9 1.8 02 23 0.4
TO10720G  7/20/98 0.0 0.6 1.5 0.3 1.6 0.6 0.0 1.3 0.0 0.7 0.0 02 2.0 0.4
T0307201 7/20/98 0.0 1.6 29 0.7 3.8 1.7 0.0 2.5 33 1.4 0.0 04 39 0.7
T030721F 7/21/98 0.0 1.4 0.0 0.6 0.0 14 0.0 27 0.0 42 0.0 0.5 1.2 0.6
T0107221 7/22/98 0.0 0.2 0.0 0.1 0.0 0.1 0.0 1.1 0.0 1.5 0.0 02 0.0 0.3
T0O10722F 7/22/98 0.0 1.0 0.0 0.4 0.0 1.0 0.0 2.0 0.0 2.5 0.0 0.3 0.5 04
Average 0.0 0.9 1.1 0.4 1.2 0.9 0.0 1.8 0.5 1.7 0.3 0.3 1.6 0.4

' High CO, gives a false p

.

ppm A = the estimted un



Toluene- Methyl Methyle Ethylenc
File Name Date Time Benzene  ppm A 2 ds'! ppm A * | chloride ppm A * | chloroform ppm A * | dichloride ppm A :
Upwinds
T0207221 7/22/98 14:26 0.0 1.9 0.0 8.9 0.0 53 0.0 0.4 0.0 1.0
T020722F 7/22/98 20:10 0.0 3.8 21.0 16.4 0.0 10.6 0.0 0.8 0.0 2.0
Average 0.0 2.9 10.5 12.6 0.0 7.9 0.0 0.6 0.0 1.5



1,3- Ethyl
File Name Date Tolucne  ppm A * | butadiene ppm A 2 | Methanol ppm A * | Cumene ppm A * | benzenc ppm A 2| Hexane ppm A :
Upwinds
T0207221 7/22/98 0.0 5.5 0.0 0.9 0.0 0.6 0.0 2.0 0.0 5.5 1.2 0.2
TO20722F 7/22/98 0.0 11.0 0.0 1.8 0.0 1.4 0.0 4.1 0.0 11.1 2.8 0.3
Average 0.0 8.2 0.0 1.4 0.0 1.0 0.0 3.1 0.0 8.3 2.0 0.2



1,1,2,2-

Methylene Propional Tetrachlor
File Name Date chloride ppm A : dehyde ppm A° | Styrenc ppm A > | oethane ppm A : p-Xylenc  ppm A ”° o-Xylene ppm A :
Upwinds
T0207221 7/22/98 0.0 0.6 0.0 0.9 0.0 1.5 0.0 0.6 0.0 1.5 0.0 3.3
T020722F 7/22/98 0.0 13 0.0 1.8 0.0 3.0 0.0 13 0.0 2.9 0.0 6.7
Average 0.0 0.9 0.0 1.3 0.0 2.2 0.0 1.0 0.0 2.2 0.0 5.0




2.2.4-

Trimethyl Formaldeh
File Name Date m-Xylene  ppm A : pentane yde ppm A :
Upwinds
T0207221 7/22/98 0.0 0.7 0.6
T020722F 7/22/98 0.0 0.0 1.5
0.0 0.3 1.1

Average




Toluene- Methyl Methyle Ethylene
File Name Date Time Benzene ppm A ! ds ! ppm A 2| chloride ppm A * | chloroform ppm A * | dichloride ppm A :
Silo Exhaust
TO80723F 7/23/98 17:38 0.0 194.3 399.1 109.7 0.0 771.2 0.0 5.1 0.0 13.0
TO70723F 7/23/98 17:25 0.0 1.9 0.0 94 0.0 53 1.2 04 1.9 1.0
TO60725F 7/25/98 19:08 242.1 194.0 1477.0 351.8 0.0 1043.1 0.0 16.3 0.0 41.9
T020725F 7/25/98 18:46 215.0 193.4 1346.1 368.8 0.0 1030.5 0.0 17.1 0.0 43.8
T040725F 7/25/98 16:14 0.0 13.7 0.0 24.0 0.0 28.0 0.0 1.1 8.0 2.6
T1307261 7/26/98 18:33 0.0 1.0 0.0 4.7 0.0 2.7 0.0 0.2 0.0 0.5
T130727F 7/27/98 18:31 334.1 195.1 0.0 68.9 0.0 1085.0 10.8 3.0 0.0 7.8
T0407261 7/26/98 19:08 0.0 0.8 0.0 3.5 0.0 2.2 0.0 0.2 0.0 0.4
T040727F 7/27/98 16:59 0.0 142.6 0.0 22.4 0.0 565.5 0.0 1.0 0.0 2.5
Average 0.0 43 0.0 10.4 0.0 9.5 03 0.5 2.5 1.1



1.3- Ethyl
File Name Date Toluene  ppm A * | butadiene ppm A | Methanol ppm A 2| Cumene ppm A > | benzene ppm A :
Silo Exhaust
T080723F 7/23/98 0.0 801.5 0.0 11.8 0.0 8.8 0.0 297.1 0.0 301.9
TO70723F 7/23/98 0.0 5.3 0.0 0.8 0.0 0.7 0.0 2.0 0.0 2.2
T060725F 7/25/98 0.0 1084.1 0.0 38.3 0.0 28.5 0.0 401.9 0.0 443.5
T020725F 7/25/98 0.0 1071.0 0.0 40.0 0.0 29.7 0.0 397.1 0.0 438.9
TO40725F 7/25/98 0.0 31.9 5.5 2.1 0.0 1.9 0.0 10.8 0.0 19.1
T1307261 7/26/98 0.0 2.8 0.0 0.5 0.0 0.3 0.0 1.0 0.0 0.9
T130727F 7/27/98 0.0 1127.7 0.0 7.1 0.0 5.3 0.0 418.1 0.0 462.1
T0407261 7/26/98 0.0 2.2 0.0 0.4 0.4 0.2 0.0 0.8 0.0 0.8
T040727F 7/27/98 0.0 587.8 2.9 2.3 0.0 1.7 0.0 217.9 0.0 220.2
Average 0.0 10.6 1.4 0.9 0.1 0.8 0.0 3.7 0.0 5.7




1,1,2,2-

Methylene Propional Tetrachlor
File Name Date Hexane  ppm A * | chloride ppm A : dehyde  ppm A : Styrene  ppm A > | octhanc ppm A -
Silo Exhaust
T080723F 7/23/98 1197.6 34.9 0.0 8.2 0.0 128.1 29.7 16.8 12.5 6.7
TO70723F 7/23/98 7.5 0.5 0.0 0.7 15.2 0.9 0.0 1.6 0.0 0.7
T060725F 7/25/98 840.3 73.9 0.0 26.5 0.0 173.2 111.0 54.1 0.0 26.9
T020725F 7/25/98 854.1 73.7 0.0 27.7 0.0 171.1 85.1 56.5 36.2 22.7
T040725F 7/25/98 145.1 4.6 0.0 1.7 0.0 8.5 0.0 4.1 3.0 1.5
T1307261 7/26/98 0.7 0.1 0.0 0.3 0.0 0.4 0.0 0.8 0.0 0.3
T130727F 7/27/98 859.5 79.0 10.3 3.4 0.0 180.2 61.2 10.3 26.6 4.5
T0407261 7/26/98 1.2 0.1 0.0 0.2 0.0 0.4 0.0 0.6 0.0 0.3
T040727F 7/27/98 1095.6 52.3 0.0 1.6 0.0 84.7 6.9 3.9 0.0 1.5
Average 38.6 1.3 0.0 0.7 3.8 2.6 0.0 1.8 0.7 0.7



2,2.4-

Trimethyl Formaldeh
File Namc Date p-Xylene  ppm A : o-Xylene ppm A : m-Xylene ppm A : pentanc  ppm A > yde ppm A -
Silo Exhaust
T080723F 7/23/98 0.0 18.8 0.0 487.2 727.4 201.8 0.0 46.6 613.6 100.1
TO70723F 7/23/98 0.0 1.6 3.6 1.2 0.0 43 1.2 0.3 6.8 0.8
T060725F 7/25/98 0.0 60.8 0.0 659.0 0.0 845.4 0.0 71.5 724.3 133.7
T020725F 7/25/98 0.0 63.5 0.0 651.0 0.0 835.2 0.0 70.7 733.6 133.3
T040725F 7/25/98 0.0 4.0 0.0 28.0 96.1 139 30.1 3.0 46.6 6.6
T1307261 7/26/98 0.0 0.8 0.0 1.7 0.0 0.8 0.0 0.2 0.0 0.3
T130727F 7/27/98 0.0 11.3 0.0 685.5 0.0 879.4 0.0 74.5 857.0 141.1
T0407261 7/26/98 0.0 0.6 0.0 1.4 0.0 0.7 0.0 0.1 0.0 0.3
T040727F 7/27/98 0.0 3.7 0.0 357.3 289.7 153.8 61.2 35.0 0.0 82.06
Average 0.0 1.7 0.9 8.1 24.0 4.9 7.8 0.9 133 2.0



Toluene- Methyl Methyle Ethylene
File Name Date Time Benzene  ppm A 2 as'! ppm A 2| chloride ppm A 2 | chioroform ppm A 2 | dichloride ppm A 2| Toluene ppm A 2
Tunnel Exhaust
T040723F  7/23/98 16:51 0.0 2.9 18.3 12.9 0.0 10.3 0.0 0.6 0.0 1.6 0.0 10.8
T030723F  7/23/98 17.08 0.0 1.4 0.0 7.0 0.0 3.9 0.0 0.3 0.0 0.8 0.0 4.1
T120725F  7/25/98 18:00 0.0 12.2 276.9 78.1 0.0 312 0.0 37 0.0 9.5 354 9.5
T110725F  7/25/98 16:01 0.0 2.6 12.8 10.2 0.0 7.2 0.0 0.5 0.0 1.2 0.0 7.5
TO10725F  7/25/98 18:33 0.0 11.8 197.1 64.1 0.0 28.0 0.0 3.0 0.0 7.8 0.0 31.2
TO70725F  7/25/98 15:48 0.0 3.0 17.8 12.1 0.0 8.3 0.0 0.6 0.0 1.5 0.0 8.6
TO30725F  7/25/98 15:32 0.0 1.9 0.0 7.6 0.0 5.1 0.0 03 0.0 0.9 0.0 53
T150726F  7/26/98 19:47 0.0 38 88.9 39.6 0.0 20.6 0.0 1.9 0.0 4.8 0.0 214
TOSO726F  7/26/98 19:24 0.0 5.4 401 253 0.0 15.0 0.0 1.2 0.0 3.1 0.0 15.5
T110727F  7/27/98 18:00 0.0 14.6 226.5 71.6 0.0 325 0.0 34 0.0 8.7 0.0 38.8
T070727F  7/27/98 16:47 10.9 4.1 143.1 59.5 0.0 24.6 0.0 2.8 0.0 72 0.0 25.6
T010727F  7/27/98 17:45 0.0 51.6 1724.8 413.7 0.0 142.1 0.0 19.6 0.0 50.3 0.0 147.7
TO30727F  7/27/98 17:30 0.0 3.7 0.0 17.9 0.0 10.3 0.0 0.8 0.0 2.0 0.0 10.7
Average 0.8 9.2 211.3 63.1 0.0 26.1 0.0 3.0 0.0 7.7 2.7 25.9




1,3- Ethyl Methylene Propional

File Name Date butadiene ppm A | Methanol ppm A 2| Cumenc ppm A 2 | benzene ppm A | lexane ppm A > | chloride ppm A 2 dehyde  ppm A 2
Tunnel Exhaust

TO40723F  7/23/98 0.0 1.4 0.0 1.1 0.0 4.0 0.0 10.8 342 1.1 0.0 1.0 0.0 1.7
TO30723F  7/23/98 0.0 0.7 0.0 0.5 0.0 1.5 0.0 1.1 23 0.3 0.0 0.5 0.0 0.7
T120725F  7/25/98 0.0 8.7 0.0 6.5 0.0 12.0 0.0 32.6 102.7 32 0.0 6.0 0.0 52
T110725F  7/25/98 0.0 1.1 0.0 08 0.0 2.8 0.0 7.3 4.8 0.5 0.0 0.8 0.0 1.2
TO10725F  7/25/98 0.0 7.1 0.0 53 0.0 10.8 0.0 292 793 2.9 0.0 4.9 0.0 4.6
TO70725F  7/25/98 0.0 1.3 0.0 1.0 0.0 32 0.0 8.6 3.0 0.5 0.0 0.9 0.0 1.4
TO30725F  7/25/98 0.0 0.8 0.0 0.6 0.0 2.0 0.0 53 1.2 0.3 0.0 0.5 0.0 0.8
T150726F  7/26/98 0.0 4.4 0.0 33 0.0 7.9 0.0 213 30.0 0.7 0.0 31 0.0 34
TO8OT726F  7/26/98 0.0 2.8 0.0 2.1 0.0 5.8 0.0 15.6 3.2 0.5 0.0 1.9 0.0 2.5
TH10727F  7/27/98 0.0 8.0 0.0 5.9 0.0 12.5 0.0 33.9 116.7 3.7 0.0 55 0.0 54
TO707271  7/27/98 0.0 6.6 0.0 4.9 0.0 9.5 0.0 25.7 0.0 2.5 0.0 4.6 0.0 4.1
TO10727F 7/27/98 0.0 45.9 0.0 34.2 0.0 54.8 0.0 148.5 95.1 4.5 0.0 31.8 0.0 23.6
TO30727F  7/27/98 0.0 1.9 0.0 1.4 0.0 4.0 0.0 10.7 43 0.7 0.0 1.3 0.0 1.7
Average 0.0 7.0 0.0 52 0.0 10.1 0.0 27.0 36.7 1.6 0.0 4.8 0.0 4.3



1,1,2,2- 2,2.4-

Tetrachlor Trimethyl I'ormaldeh
File Name  Date Styrene  ppm A * | oethane ppm A : p-Xylene  ppm A : o-Xylene  ppm A : m-Xylene ppm A : pentane  ppm A : yde ppm A :
Tunnel Exhaust
TO40723F  7/23/98 0.0 2.4 0.0 1.0 0.0 23 0.0 5.9 20.9 3.3 2.8 0.7 6.8 1.6
TO30723F  7/23/98 0.0 1.2 0.0 0.5 0.0 1.1 0.0 2.5 0.0 32 0.0 0.4 0.0 0.6
T120725F  7/25/98 0.0 14.2 0.0 6.1 0.0 13.8 0.0 22.5 0.0 253 6.9 2.3 282 5.1
T110725F  7/25/98 0.0 1.8 0.0 0.8 0.0 1.8 0.0 4.5 0.0 5.8 0.0 0.7 1.5 0.8
TO10725F  7/25/98 0.0 11.7 0.0 5.0 0.0 11.3 0.0 17.9 50.9 8.8 2.9 1.9 13.6 42
TO70725F  7/25/98 0.0 2.2 0.0 0.9 0.0 2.1 0.0 52 0.0 6.7 0.0 0.8 1.9 0.9
TO30725F  7/25/98 0.0 13 0.0 0.6 0.0 1.3 0.0 32 0.0 4.1 0.0 0.5 0.8 0.6
T150726F  7/26/98 0.0 7.2 0.0 3.1 0.0 7.0 0.0 13.0 0.0 16.7 0.0 1.4 33 2.6
TO8O726F  7/26/98 0.0 4.6 0.0 2.0 0.0 4.5 0.0 9.5 0.0 12.1 0.0 1.5 0.0 22
TI10727F  7/27/98 0.0 13.0 0.0 5.6 0.0 12.6 0.0 222 75.5 11.2 2.5 2.4 18.9 53
TO707271 7/27/98 0.0 10.8 0.0 4.6 0.0 10.5 0.0 15.6 0.0 20.0 0.0 2.5 0.0 3.
TO10727F 7/27/98 0.0 75.3 0.0 32.3 0.0 73.0 0.0 89.8 0.0 115.2 0.0 7.3 21.6 16.6
TO30727F  7/27/98 0.0 3.0 0.0 1.3 0.0 3.0 0.0 6.3 0.0 8.3 1.0 0.5 0.0 1.5
Average 0.0 11.4 0.0 4.9 0.0 11.1 0.0 16.8 11.3 18.5 1.2 1.8 74 3.5



Toluene- Mecthyl Methyle Ethylene
File Name Date Time Benzene ppm A : as ' ppm A > | chloride ppm A * | chloroform ppm A ? | dichloride ppm A :

Process Stack

TO20721F  7/21/98 20:10 0.0 12.1 362.0 97.8 0.0 38.3 0.0 4.6 0.0 11.7
TO10721F  7/21/98 20:41 32.6 7.5 1917.8 3403 0.0 45.2 0.0 16.1 0.0 413
TO60722F  7/22/98 19:28 16.7 6.9 162.0 66.6 0.0 30.4 0.0 3.1 0.0 8.1
TOS0722F  7/22/98 19:55 26.9 7.1 1925.6 339.1 0.0 42.4 0.0 16.1 0.0 41.2

Average 19.0 8.4 1091.9 210.9 0.0 39.1 0.0 10.0 0.0 256




1,3- Ethyl
File Name Date Tolucne  ppm A * | butadienc ppm A | Methanol ppm A 2| Cumenc ppm A > | benzenc ppm A > | Hexance ppm A :

Process Stack

TO20721F  7/21/98 92.0 9.0 13.5 9.6 0.0 7.9 0.0 14.8 0.0 40.1 79.0 1.5
TO10721F  7/21/98 0.0 47.0 0.0 377 0.0 28.0 0.0 17.4 0.0 47.2 9.2 1.5
TO60722F  7/22/98 0.0 31.6 10.6 5.8 0.0 5.5 0.0 11.7 0.0 31.7 37.6 1.9
TO50722F  7/22/98 0.0 44.1 0.0 37.6 0.0 28.0 0.0 16.3 0.0 44.3 5.9 1.4

Average 23.0 32.9 6.0 227 0.0 17.4 0.0 15.1 0.0 40.8 32.9 1.6



1,1,2,2-

Methylcne Propional Tetrachlor

File Name Datc chloride ppm A : dehyde  ppm A : Styrene  ppm A * | oethane ppm A : p-Xylene ppm A : 0-Xylecne ppm A .
Process Stack

TO20721F  7/21/98 0.0 7.4 8.0 6.3 17.3 17.0 0.0 7.3 0.0 16.9 0.0 22.6
TO10721F  7/21/98 0.0 26.1 10.5 5.8 0.0 61.8 0.0 26.5 0.0 59.9 0.0 28.6
TO60722F  7/22/98 0.0 5.1 0.0 4.9 0.0 12.0 0.0 52 0.0 11.7 22.1 8.7
TO50722F  7/22/98 0.0 26.0 7.6 54 0.0 61.6 0.0 26.4 0.0 59.7 0.0 26.8
Average 0.0 16.2 6.5 5.6 43 38.1 0.0 16.4 0.0 371 55 21.7



2,2,4-

Trimethyl Formaldeh

File Name Date m-Xylcne ppm A : pentane  ppm A : yde ppm A :
Process Stack

TO20721F  7/21/98 0.0 31.1 0.0 39 16.5 5.8
TO10721F  7/21/98 0.0 36.7 0.0 4.5 0.0 6.6
TO60722F  7/22/98 0.0 24.6 0.0 3.1 9.7 38
TO50722F  7/22/98 0.0 34.4 0.0 43 0.0 6.2
Average 0.0 31.7 0.0 3.9 6.6 5.6



Appendix E
THC Data

MRI-AED\R4951-04-08.wpd



Cal Gas
Value

THC 0.0
90.3
50.2
25.0

Instrument Span for THC is 100 ppm

Run 1 - Dryer Stack - 7/21/98

Calibration Error Determination

Measured Difference Pass/ Fail
Value As % span error
0.0 0.0 Pass
90.2 0.1 Pass
50.9 0.7 Pass
25.0 0.0 Pass

Pass/Fail Criteria is +/- 5% of Cal Gas for THC

Initial
Value

0.0

1st Drift Check
Value

0.3

Initial
Value

90.2

1st Drift Check
Value

89.9

Zero Drift
1st Drift Check Difference Pass/Fall
Value As % span error
0.3 0.3 Pass
Final Difference Pass/Fail
Value As % span error
0.3 0.0 Pass
Span Drift
1st Drift Check Difference Pass/Fail
Value As % span error
89.9 0.3 Pass
Final Difference Pass/Fail
Value As % Error
89.5 0.4 Pass

CAL721A.WK4



Cal Gas
Value

THC 0.0
90.3
50.2
25.0

Instrument Span for THC is 100 ppm

Run 2 - Dryer Stack - 7/22/98

Calibration Error Determination

Pass/Fail Criteria is +/- 5% of Cal Gas for THC

Initial
Value

0.2

1st Drift Check
Value

-0.1

Initial
Value

90.2

1st Drift Check
Value

89.9

Measured Difference
Value As % span error
0.2 0.2
90.1 0.2
50.6 04
25.6 0.6
Zero Drift
1st Drift Check Difference
Value As % span error
-0.1 0.3
Final Difference
Value As % span error
0.3 0.4
Span Drift
1st Drift Check Difference
Value As % span error
90.9 0.7
Final Difference
Value As % Error
90.3 0.4

CAL722A WK4

Pass/ Fail

Pass
Pass
Pass
Pass

Pass/Fail

Pass

Pass/Fail

Pass

Pass/Fail

Pass

Pass/Fail

Pass



Cal Gas
Value

THC 0.0
899.0
498.0
249.0

Instrument Span for THC Silo is 1000 ppm

Run 1 - Load Out - 7/24/98

Pass/Fail Criteria is +/- 5% of Cal Gas for THC

Initial
Value

THC 1.2

Initial
Value

THC Silo 905.0

Pass/Fail Criteria for Drift is +/-3% of THC Span

CAL724A WK4

Calibration Error Determination

Measured Difference
Value As %span error
1.2 0.1
905.1 0.6
508.0 1.0
246.0 0.3
Zero Drift
Final Difference
Value As % span error
-0.1 0.1
Span Drift
Final Difference
Value As % span error
906.8 0.2

Pass/ Fail

Pass
Pass
Pass
Pass

Pass/Fail

Pass

Pass/Fail

Pass



Run 2 - Load Out - 7/25/98

Calibration Error Determination

Cal Gas Measured
Value Value
THC 0.0 1.7
899.0 902.4
498.0 506.3
249.0 254.6

Instrument Span for THC is 1000 ppm
Pass/Fail Criteria is +/- 5% of Cal Gas for THC

Initial Final
Value Value
THC 1.7 3.7
Initial Final
Value Value
THC Silo 902.0 900.1

Pass/Fail Criteria for Drift is +/-3% of THC Span

Difference

As % span error

0.2
0.3
0.8
0.6

Zero Drift

Difference
As % span error

0.2
Span Drift

Difference
As % span error

0.2

CAL725A.WK4

Pass/ Fail

Pass
Pass
Pass
Pass

Pass/Fail

Pass

Pass/Fail

Pass



Run 3 - Load OQut - 7/27/98

Calibration Error Determination

Cal Gas Measured Difference
Value Value As % span error
THC Silo 0.0 1.1 0.1
899.0 907.6 0.9
498.0 505.0 0.7
249.0 261.3 1.2

Instrument Span for THC Silo is 1000 ppm
Pass/Fail Criteria is +/- 5% of Cal Gas for THC

Cal Gas Measured Difference
Value Value As % span error
THC Tunnel 0.0 0.2 0.2
90.4 90.4 0.0
50.2 50.9 0.7
25.0 25.5 0.5

Instrument Span for THC Tunnel is 100 ppm
Pass/Fail Criteria is +/- 5% of Cal Gas for THC

Zero Drift
Initial Final Difference
Value Value As % span error
THC Silo 11 -0.9 0.2
Initial Final Difference
Value Value As % span error
THC Tunnel 0.2 0.1 0.1
Span Drift
Initial Final Difference
Value Value As % span error
THC Silo 907.6 903.3 0.4
Initial Final Difference
Value Value As % span error
THC Tunnel  90.4 90.6 0.2

Pass/Fail Criteria for Drift is +/-3% of THC Span

CAL727A.WK4

Pass/ Fail

Pass
Pass
Pass
Pass

Pass/ Fail

Pass
Pass
Pass
Pass

Pass/Fail

Pass

Pass/Fail

Pass

Pass/Fail

Pass

Pass/Fail

Pass



Cal Gas
Value

THC 0.0
90.3
50.2
250

Instrument Span for THC is 100 ppm

Run 4 - Baseline - 7/26/98

Caiibration Error Determination

Measured
Value

0.2
90.6
511
255

Pass/Fail Criteria is +/- 5% of Cal Gas for THC

Initial
Value

0.2

1st Drift Check
Value

0.1

Initial
Value

90.5

1st Drift Check
Value

90.4

Difference

As % span error

0.2
0.3
0.9
0.5

Zero Drift

1st Drift Check

Difference

Value As % span error
0.1 0.1
Final Difference
Value As % span error
0.1 0.0
Span Drift
1st Drift Check Difference
Value As % span error
90.4 0.1
Final Difference
Value As % span error
90.8 0.4

CAL726A.WK4

Pass/ Fail

Pass
Pass
Pass
Pass

Pass/Fail

Pass

Pass/Falil

Pass

Pass/Fail

Pass

Pass/Fail

Pass



Intermittent Load Dump - 7/25/98

Calibration Error Determination

Cal Gas Measured Difference Pass/ Fail
Value Value As % span error '
THC 0.0 0.2 0.2 Pass
90.4 90.7 0.3 Pass
50.2 50.9 0.7 Pass
25.0 24.7 0.3 Pass

Instrument Span for THC is 100 ppm
Pass/Fail Criteria is +/- 5% of Cal Gas for THC

Zero Drift
Initial 1st Drift Check Difference Pass/Fail
Value Value As % span error
THC 0.2 0.4 0.2 Pass
1st Drift Check Final Difference Pass/Fall
Value Value As % span error
0.4 0.0 0.4 Pass
Span Drift
[nitial 1st Drift Check Difference Pass/Fail
Value Value As % span error
THC Silo 90.7 90.4 0.3 Pass
1st Drift Check Final Difference Pass/Fail
Value Value As % span error
90.4 90.4 0.0 Pass

Pass/Fail Criteria for Drift is +/-3% of THC Span

CAL725IA.WK4



Response Times
Analyzer
THC Silo
THC Tunnel

THC Dryer Stack

Response Time
1 min. 25 sec.
35 sec.

1 min. 30 sec.
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THC Concentrations During Intermittant Loadout Testing
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Plant C

Run 1 Dryer Stack

Date: 7/21/98

Project # 4701-08-03-04

Operator: Gulick

TIME
24 hr

1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156

11:20
11:21
11:22
11:23
11:24
11:25
11:26
11:27
11:28
11:29
11:30
11:31
11:32
11:33
11:34
11:35
11:36
11:37
11:38
11:39
11:40
11:41
11:42
11:43
11:44
11:45
11:46
11:47
11:48
11:49
11:50
11:51
11:52
11:53
11:54
11:55
11:56

THC Dryer Stack
ppm

10.7
5.2
8.7

11.5

18.5

20.7

16.1

20.8

23.8

24.4

221

214

23.9

21.5

20.2

23.0

19.3

16.5

14.0

17.6

14.2

14.8

16.9

13.6

15.4

17.9

18.2

11.3

14.6

17.9
11.4

12.7
12.2
11.6
11.1

13.1
10.4



1157
1158
1159
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
Flame Out
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
0:00
0:00
0:00

Calibration Check

1249
1250
1251
1252
1253
1254
1255
1256
1257
1258

11:57
11:58
11:59
12:00
12:01
12:02
12:03
12:04
12:05
12:06
12:07
12:08
12:09

12:18
12:19
12:20
12:21
12:22
12:23
12:24
12:25
12:26
12:27
12:28
12:29
12:30
12:31
12:32
12:33
12:34
12:35
12:36
12:37
12:38

12:49
12:50
12:51
12:52
12:53
12:54
12:55
12:56
12:57
12:58

14.7
17.2
16.2
12.6
13.4
17.1
17.2
14.6
16.5
16.7
16.5
16.9
18.2

11.0
14.7
18.8
14.9
16.0
16.2
10.0
8.6
9.6
8.6
6.2
7.3
5.7
7.1
7.6
7.5
9.9
9.6
13.9
6.9
7.8

8.8
11.4
17.3
16.2
13.0
12.7

8.1

9.1

8.5
10.1



1259
1300
1301
1302
Flame Out
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
Flame Out
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
Flame Out
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349

12:59
13:00
13:01
13:02

13:05
13:06
13:.07
13:08
13:09
13:10
13:11
13:12
13:13
13:14
13:15
13:16
13:17
13:18

13:20
13:21
13:22
13:23
13:24
13:25
13:26
13:27
13:28
13:29
13:30
13:31
13:32

13:38
13:39
13:40
13:41
13:42
13:43
13:44
13:45
13:46
13:47
13:48
13:49

9.5
10.6
10.5

6.0

19.3
26.7
28.0
32.0
24.0
28.7
24 1
28.7
32.8
28.4
38.4
33.2
36.3
35.5

21.0
234
29.6
32.6
24.3
24.3
24.8
26.0
31.4
26.9
26.2
31.1
31.8

25.7
26.5
28.1
26.3
27.4
19.7
27.5
30.7
242
22.2
30.5
271



1350
1351
13562
1353
1354
1355
1356
1357
1358
1359
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420

Minimum=
Maximum=

Average=

13:50
13:51
13:52
13:53
13:54
13:55
13:56
13:57
13:58
13:59
14:00
14:01
14:02
14:03
14:04
14:05
14:06
14:07
14:08
14:09
14:10
14:11
14:12
14:13
14:14
14:15
14:16
14:17
14:18
14:19
14:20

22.8
24.2
24.0
14.5
12.6
8.8
10.5
9.5
10.4
5.8
6.0
8.5
7.6
9.1
12.7
11.0
9.3
12.8
18.5
17.0
16.5
24.2
255
34.1
55.8
54.1
49.4
58.9
63.5
40.8
47.0

5.1
63.5

19.2



THC Conc. (ppm
propane)

Run 1 - Process Stack

11:00 11:30 12:00 12:30 13:00 13:30 14:00 14:30
Time (24-hr clock)




Plant C

Run 2 Dryer Stack

Date: 7/21/98

Project # 4701=08-03-04
Operator: Gulick

TIME
24 hr

935
936
937
938
939
940
941
942
943
944
945
946
047
948
949
950
951
952
953
954
955
956
957
958
959
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011

9:35
9:36
9:37
9:38
9:39
9:40
9:41
9:42
9:43
9:44
9:45
9:46
9:47
9:48
9:49
9:50
9:51
9:52
9:53
9:54
9:55
9:56
9:57
9:58
9:59
10:00
10:01
10:02
10:03
10:04
10:05
10:06
10:07
10:08
10:09
10:10
10:11

THC Dryer Stack
ppm

8.2
8.4
7.0
71
8.2
6.0
71
7.3
8.4
7.1
5.6
6.9
7.6
6.6
5.6
6.8
5.6
5.8
5.8
6.0
4.7
6.1
6.1
6.6
4.8
6.5
5.6
54
6.6
6.5
4.8
5.1
5.7
4.5
4.4
7.7
2.9



1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
Calibration Check

10:12
10:13
10:14
10:15
10:16
10:17
10:18
10:19
10:20
10:21
10:22
10:23
10:24
10:25
10:26
10:27
10:28
10:29
10:30
10:31
10:32
10:33
10:34
10:35
10:36
10:37
10:38
10:39
10:40
10:41
10:42
10:43
10:44
10:45
10:46
10:47
10:48
10:49
10:50
10:51
10:52
10:53
10:54
10:55
10:56

7.2
8.0
7.5
7.6
7.5
8.8
7.2
8.1
6.9
7.0
7.5
9.7
8.2
7.1
8.1
6.6
7.4
7.0
8.1
8.7
9.0
7.8
7.2
7.9
8.2
7.3
8.0
7.5
4.9
4.7
5.2
4.6
3.4
4.2
3.5
3.2
4.0
4.0
3.7
3.4
3.8
2.8
4.8
3.6
3.5



1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149

11:04
11:05
11:06
11:07
11:08
11:09

11

11

11
11
11
11
11
11

10
11:
12
11:
14
15
16
17
18
19

11

13

11:20
11:21
11:22
11:23
11:24
11:25
11:26
11:27
11:28
11:29
11:30
11:31
11:32
11:33
11:34
11:35
11:36
11:37
11:38

11

:39

11:40
11:41
11:42
11:43
11:44
11:45
11:46
11:47
11:48
11:49

4.7
4.6
5.2
4.9
5.8
5.5
5.4
53
5.2
2.4
5.1
6.4
9.0
4.7
6.0
6.7
7.6
6.5
6.3
6.5
6.8
6.2
6.2
6.6
6.8
6.0
6.7
6.8
4.6
6.1
10.6
14.3
10.7
6.9
10.3
241
24.5
41.8
28.8
35.8
22.7
46.7
65.4
84.4
67.9
80.9



1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235

11:50
11:51
11:52
11:53
11:54
11:55
11:56
11:57
11:58
11:59
12:00
12:01
12:02
12:03
12:04
12:05
12:06
12:07
12:08
12:09
12:10
12:11
12:12
12:13
12:14
12:15
12:16
12:17
12:18
12:19
12:20
12:21
12:22
12:23
12:24
12:25
12:26
12:27
12:28
12:29
12:30
12:31
12:32
12:33
12:34
12:35

61.6
53.8
66.3
58.3
45.1
35.8
36.8
47.3
37.8
41.3
37.2
38.7
38.3
38.3
39.2
27.5
32.1
26.8
34.0
57.3
42.4
41.8
36.5
28.7
33.7
30.2
40.1
35.7
39.6
31.2
37.5
41.0
34.5
31.3
34.4
45.9
37.5
57.3
41.7
72.5
63.3
46.4
44.6
55.1
65.6
24.1



1236 12:36 38.3

1237 12:37 36.4
Minimum= 2.8
Maximum= 84.4
Average= 18.7

Run 2 - Process Stack

100
80
60
40
20 -
0! : :

9:30 10:00 10:30 11:00 11:30 12:00 12:30

Time (24-hr clock)

THC Conc. (ppm
propane)

—




Plant C
Run 1 Load Out
Date 7/24/98

Project # 4701-08-03-04

Operator: Gulick

Time
24 hr

720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756

7:20
7:21
7:22
7:23
7:24
7:25
7:26
7:27
7:28
7:29
7:30
7:31
7:32
7:33
7:34
7:35
7:36
7:37
7:38
7:39
7:40
7:41
7:42
7:43
744
7:45
7:46
7:47
7:48
7:49
7:50
7:51
7:52
7:53
7:54
7:55
7:56

THC Silo
ppm

56.1
99.8
146.2
202.8
259.0
314.7
360.5
412.4
447.5
490.0
932.5
560.9
599.7
614.5
647.5
638.6
639.6
658.4
682.0
690.3
707.7
726.4
749.8
771.4
748.9
726.4
751.0
765.5
724.9
692.9
699.6
692.4
723.1
757.2
780.2
732.6
734.5

7:20
7:21
7:22
7:23
7:24
7:25
7:26
7:27
7:28
7:29
7:30
7:31
7:32
7:33
7:34
7:35
7:36
7:37
7:38
7:39
7:40
7:41
7:42
7:43
744
7:45
7:46
747
7:48
7:49
7:50
7:51
7:52
7:53
7:54
7:55
7:56

THC Tunnel
ppm



757
758
759
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842

7:57
7:58
7:59
8:00
8:01
8:02
8:03
8.04
8:05
8:06
8:07
8:08
8:09
8:10
8:11
8:12
8:13
8:14
8:15
8:16
8:17
8:18
8:19
8:20
8:21
8:22
8:23
8:24
8:25
8:26
8:27
8:28
8:29
8:30
8:31
8:32
8:33
8:34
8:35
8:36
8:37
8:38
8:39
8:40
8:41
8:42

767.0
789.5
747.8
748.5
770.8
744.2
702.6
712.4
714.0

7:57
7:58
7:59
8:00
8:01
8:02
8:03
8.04
8:05
8:06
8:07
8:08
8:09
8:10
8:11
8:12
8:13
8:14
8:15
8:16
8:17
8:18
8:19
8:20
8:21
8:22
8:23
8:24
8:25
8:26
8:27
8:28
8:29
8:30
8:31
8:32
8:33
8:34
8:35
8:36
8:37
8:38
8:39
8:40
8:41
8:42

12.8
26.0
15.5
11.5
10.1
8.4
7.1
6.3
5.6
5.3
10.0
15.5
12.7
10.1
6.6
8.0
6.1
17.2
10.1
16.8
7.5
9.6
14.9
6.2
4.6
4.1
3.7
15.6
17.3



843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
Off Line
936
937
938
939
940
941
942
943
944
945

8:43
8:44
8:45
8:46
8:47
8:48
8:49
8:50
8:51
8:52
8:53
8:54
8:55
8:56
8:57
8:58
8:59
9:00
9:01
9:02
9:03
9:04
9:05
9:06
9:07
9:08
9:09
9:10
9:11
9:12
9:13
9:14
9:15
9:16
9:17

9:36
9:37
9:38
9:39
9:40
9:41
9:42
9:43
9:44
9:45

394.0
509.3
512.5
499.6
505.3
512.2
489.5
468.7
456.3
457.5

8:43
8:44
8:45
8:46
8.47
8:48
8:49
8:50
8:51
8:52
8:53
8:54
8:55
8:56
8:57
8:58
8:59
9:00
9:01
9:02
9:03
9:04
9:05
9:06
9:07
9:08
9:09
9:10
9:11
9:12
9:13
9:14
9:15
9:16
9:17

9:36
9:37
9:38
9:39
9:40
9:41
9:42
9:43
9:44
9:45

11.1
15.6
6.0
17.3
6.8
4.7
18.2
6.6
4.7
19.1
16.0
12.0
12.9
12.0
12.0
14.4
8.3
5.2
4.9
14.9
5.2
3.5
3.0
11.7
10.9
11.0
4.6
3.3
2.8
14.2
11.0
4.6
14.9
6.8
19.0



946
947
948
949
950
951
952
953
954
955
956
957
958
959
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031

9:46
9:47
9:48
9:49
9:50
9:51
9.52
9:53
9:54
9:55
9:56
9:57
9:58
9:59
10:00
10:01
10:02
10:03
10:04
10:05
10:06
10:07
10:08
10:09
10:10
10:11
10:12
10:13
10:14
10:15
10:16
10:17
10:18
10:19
10:20
10:21
10:22
10:23
10:24
10:25
10:26
10:27
10:28
10:29
10:30
10:31

454 .1
461.6
467.1
472.5
484.4
495.4
485.9
482.8
473.7
465.0
468.1
477.0
494 .8
481.6
485.2
487.3
477.8
473.7
457.0
460.9
472.6
4751
479.8
473.3
454.8
445.9
438.0
434 .1
442.0
438.8
444 .6
444.7
437.7
430.8
427 .2
423.3
426.2
425.9
427.9
424 .6
442 .1
451.3
455.2
455.4
454.3

9:46
9:47
9:48
9:49
9:50
9:51
9:52
9:53
9:54
9:55
9:56
9:57
9:58
9:59
10:00
10:01
10:02
10:03
10:04
10:05
10:06
10:07
10:08
10:09
10:10
10:11
10:12
10:13
10:14
10:15
10:16
10:17
10:18
10:19
10:20
10:21
10:22
10:23
10:24
10:25
10:26
10:27
10:28
10:29
10:30
10:31



1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117

10:32
10:33
10:34
10:35
10:36
10:37
10:38
10:39
10:40
10:41
10:42
10:43
10:44
10:45
10:46
10:47
10:48
10:49
10:50
10:51
10:52
10:53
10:54
10:55
10:56
10:57
10:58
10:59
11:00
11:01
11:02
11:03
11:04
11:05
11:06
11:07
11:08
11:09

11
11
11
11
11
11
11
11

10
i
12
13
14
15
16
17

10:32
10:33
10:34
10:35
10:36
10:37
10:38
10:39
10:40
10:41
10:42
10:43
10:44
10:45
10:46
10:47
10:48
10:49
10:50
10:51
10:52
10:53
10:54
10:55
10:56
10:57
10:58
10:59
11:00
11:01
11:02
11:03
11:04
11:05
11:06
11:.07
11:08
11:09

11
11
11
11
11
11
11
11

10
1
12
13
14
15
16
17

9.3
13.9
10.3
16.3

7.6
13.0

8.2

6.3
14.2

7.9
15.4

5.3
3.0
11.9

5.5
2.4

1.4

1.0
0.8

1.1

1.9

0.1
-0.2
9.3
2.0
8.0
8.7
4.3
12.9

5.9

2.6

0.8

0.0
-0.2
4.0

3.7

2.7

9.4

1.8

0.2
-0.6
-1.1



1118
Off Line
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1200
1201
1202
1203
1204
1205
1206
1207

11:18

11:24
11:25
11.26
11:27
11:28
11:29
11:30
11:31
11:32
11:33
11:34
11:35
11:36
11:37
11:38
11:39
11:40
11:41
11:42
11:43
11:44
11:45
11:46
11:47
11:48
11:49
11:50
11:51
11:52
11:53
11:54
11:55
11:56
11:57
11:58
11:59
12:00
12:01
12:02
12:03
12:04
12:05
12:06
12:07

11:18

11:24
11:25
11:26
11:27
11:28
11:29
11:30
11:31
11:32
11:33
11:34
11:35
11:36
11:37
11:38
11:39
11:40
11:41
11:42
11:43
11:44
11:45
11:46
11:47
11:48
11:49
11:50
11:51
11:52
11:53
11:54
11:55
11:56
11:57
11:58
11:59
12:00
12:01
12:02
12:03
12:04
12:05
12:06
12:07

6.0

6.3
6.0
9.0
11.4
3.6
8.2
29
9.7
2.8
1.1
0.2
3.9
3.7
9.4
25
1.1
4.8
5.8
6.5
7.1
7.1
1.7
11.5
3.7
12.0
4.3
2.0
0.8
3.0
7.1
24
4.2
4.2
1.6
9.0
9.4
6.9
2.2
0.9
0.4
0.2
10.6
7.6
10.2



1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253

12:08
12:09
12:10
12:11
12:12
12:13
12:14
12:15
12:16
12:17
12:18
12:19
12:20
12:21
12:22
12:23
12:24
12:25
12:26
12:27
12:28
12:29
12:30
12:31
12:32
12:33
12:34
12:35
12:36
12:37
12:38
12:39
12:40
12:41
12:42
12:43
12:44
12:45
12:46
12:47
12:48
12:49
12:50
12:51
12:52
12:53

12:08
12:09
12:10
12:11
12:12
12:13
12:14
12:15
12:16
12:17
12:18
12:19
12:20
12:21
12:22
12:23
12:24
12:25
12:26
12:27
12:28
12:29
12:30
12:31
12:32
12:33
12:34
12:35
12:36
12:37
12:38
12:39
12:40
12:41
12:42
12:43
12:44
12:45
12:46
12:47
12:48
12:49
12:50
12:51
12:52
12:53

2.7
1.5
11.9
3.6
2.1
9.0
2.3
1.0
0.2
8.7
3.3
3.3
8.1
29
9.4
2.8
1.3
9.7
8.9
4.6
2.0
0.9
0.2
3.3
8.4
2.5
1.0
3.3
7.3
18.6
11.4
13.1
12.1
14.7
9.4
11.5
3.8
9.4
10.6
6.9
3.0
8.1
5.2
5.3
6.8
24



1254 12:54 12:54 8.6
1255 12:55 12:55 7.7
1256 12:56 12:56 6.5
1257 12:57 12:57 10.3
Minimum= 56.1 -1.1
Maximum= 789.5 26.0
Average= 531.4 71
Run 1 - THC Silo Storage
g- 1000 -
S 800 |
‘_’ [}
§ § 600 -
3 g- 400 +
% 200 -
= 0
7:00 8:00 9:00 10:00 11:00
Time (24-hr)

THC Conc. (ppm
propane)

Run 1 - THC Loadout |

8:00 9:00 10:00 11:00 12:00 13:00
Time (24-hr clock)




Plant C

Run 2 Load Qut

Date: 7/25/98

Project # 4701-08-03-04

Operator: Gulick

Time
24 hr

710
711
712
713
714
715
716
7
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746

710
7:11
7:12
7:13
7:14
7:15
7:16
717
7:18
719
7:20
7:21
7:22
7:23
7:24
7:25
7:26
7:27
7:28
7:29
7:30
7:31
7:32
7:33
7:34
7:35
7:36
7:37
7:38
7:39
7:40
7:41
7:42
7:43
7:44
7:45
7:46

THC Tunnel
ppm

3.1
8.5
1.1
5.7
7.3
9.5
6.0
7.6
3.8
7.3
8.6
9.4
9.4
8.1
2.0
10.4
13.5
4.9
9.0
8.7
7.2
4.7
7.3
1.9
5.3
8.1
8.6
71
8.3
10.8
8.9
10.6
6.3
11.8
4.1
4.3
141

7:10
7:11
712
7:13
714
7:15
7:16
717
7:18
719
7:20
7:21
7.22
7:23
7:24
7:25
7:26
7:27
7:28
7:29
7:30
7:31
7:32
7:33
7:34
7:35
7:36
7:37
7:38
7:39
7:40
741
742
7:43
7:44
7:45
7:46

THC Silo
ppm



747
748
749
750
751
752
753
754
755
756
757
758
759
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832

747
7:48
7:49
7:50
7:51
7:52
7:33
7:54
7:55
7:56
7:57
7:58
7:59
8:00
8:01
8:02
8:03
8:04
8:05
8:06
8:07
8:08
8:09
8:10
8:11
8:12
8:13
8:14
8:15
8:16
8:17
8:18
8:19
8:20
8:21
8:22
8:23
8:24
8:25
8:26
8:27
8:28
8:29
8:30
8:31
8:32

5.9
4.8
12.3
8.7
9.5
9.0
4.0
11.7
6.8
8.1
8.0
16.0
14.7
12.1
4.3
13.0
11.8
11.0
9.8
12.0
10.2
10.6
9.7
10.9
7.9
11.9
10.6
11.8
7.5
8.5
8.0
10.7
8.9
7.4
11.5
10.3
1.6
8.0
7.6
10.2
7.2
12.1
6.3
2.8
10.5
7.8

747
7:48
7:49
7:50
7:51
7:52
7:53
7:54
7:55
7:56
7:57
7:58
7:59
8:00
8:01
8:02
8:03
8:04
8:05
8:06
8:07
8:08
8:09
8:10
8:11
8:12
8:13
8:14
8:15
8:16
8:17
8:18
8:19
8:20
8:21
8:22
8:23
8:24
8:25
8:26
8:27
8:28
8:29
8:30
8:31
8:32



833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918

8:33
8:34
8:35
8:36
8:37
8:38
8:39
8:40
8:41
8:42
8:43
8:44
8:45
8:46
8:47
8:48
8:49
8:50
8:51
8:52
8:53
8:54
8:55
8:56
8:57
8:58
8:59
9:00
9:01
9:02
9:03
9:04
9:05
9:06
9:07
9:08
9:09
9:10
9:11
9:12
9:13
9:14
9:15
9:16
9:17
9:18

8.0
2.4
8.5
6.0
7.6
6.5
9.3
6.0
3.4
8.4
8.0
4.9
8.8
5.1
5.8
9.3
6.8
8.0
9.2
10.3
13.4
15.0
16.9
15.5
14.8
16.0
16.4
14.7
15.6
17.5
13.1
13.1
15.4
10.0
10.5
12.7
9.8
13.3
11.1
11.5
12.6
14.4
11.7
11.0
12.6
1.7

8:33
8:34
8:35
8:36
8:37
8:38
8:39
8:40
8:41
8:42
8:43
8:44
8:45
8:46
8:47
8:48
8:49
8:50
8:51
8:52
8:53
8:54
8:55
8:56
8:57
8:58
8:59
9:00
9:01
9:02
9:03
9:04
9.05
9:06
9:07
9:08
9:09
9:10
9:11
9:12
9:13
9:14
9:15
9:16
9:17
9:18

28.9

56.4

97.8

147.5
213.1
286.7
370.5
468.5
548.6
609.1
639.2
648.8
646.2
652.6
655.6
649.0
655.2
632.3
605.6
595.1
587.0
960.5
477.3
447.8
4447
439.2
443.7
448.3
433.1
423.6
419.6
411.9
426.8
442.7



919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
1000
1001
1002
1003
1004

9:19
9:20
9:21
9:22
9:23
9:24
9:25
9:26
9:27
9:28
9:29
9:30
9:31
9:32
9:33
9:34
9:35
9:36
9:37
9:38
9:39
9:40
9:41
9:42
9:43
9:44
9:45
9:46
9:47
9:48
9:49
9:50
9:51
9:52
9:53
9:54
9:55
9:56
9:57
9:58
9:59
10:00
10:01
10:02
10:03
10:04

13.6
14.0
13.8
11.7
13.4
11.5
17.5
14.2
6.4
4.1
5.9
8.6
6.9
4.0
11.6
5.6
7.7
4.5
2.5
7.5
9.4
7.3
8.9
5.1
7.0
9.3
8.4
6.7
7.6
8.7
6.6
10.0
4.7
8.9
7.8
3.0
6.1
7.1
11.8
71
8.7
4.9
12.0
4.7
13.6
6.7

9:19
9:20
9:21
9:22
9:23
9:24
9:25
9:26
9:27
9:28
9:29
9:30
9:31
9:32
9:33
9:34
9:35
9:36
9:37
9:38
9:39
9:40
9:41
9:42
9:43
9:44
9:45
9:46
9:47
9:48
9:49
9:50
9:51
9:52
9:53
9:54
9:55
9:56
9:57
9:58
9:59
10:00
10:01
10:02
10:03
10:04

443.8
435.0
432.5
446.5
458.4
456.5
439.9
431.5
264.3
69.3
48.0
37.5
35.0
28.8
26.3
24.5
21.3
20.3
18.4
20.5
16.7
15.3
14.2
14.2
15.1
14 .1
12.8
12.0
12.5
14.2
11.7
12.6
12.7
14.4
11.5
10.3
9.7
9.3
12.8
11.5
13.7
12.0
12.7
13.9
11.1
9.9



1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050

10:05
10:06
10:07
10:08
10:09
10:10
10:11
10:12
10:13
10:14
10:15
10:16
10:17
10:18
10:19
10:20
10:21
10:22
10:23
10:24
10:25
10:26
10:27
10:28
10:29
10:30
10:31
10:32
10:33
10:34
10:35
10:36
10:37
10:38
10:39
10:40
10:41
10:42
10:43
10:44
10:45
10:46
10:47
10:48
10:49
10:50

8.2
8.7
9.1
6.9
2.3
5.0
7.0
11.3
14.0
12.3
6.2
5.2
11.4
2.2
6.5
6.3
6.0
9.9
4.6
6.3
2.9
6.0
5.8
6.6
8.6
7.9
5.4
6.9
5.9
-0.1
33.0
6.2
0.0
-0.2
-0.2
-0.2
-0.2
-0.1
-0.2
-0.2
-0.2
-0.2
0.7
1.1
1.0
1.0

10:05
10:06
10:07
10:08
10:09
10:10
10:11
10:12
10:13
10:14
10:15
10:16
10:17
10:18
10:19
10:20
10:21
10:22
10:23
10:24
10:25
10:26
10:27
10:28
10:29
10:30
10:31
10:32
10:33
10:34
10:35
10:36
10:37
10:38
10:39
10:40
10:41
10:42
10:43
10:44
10:45
10:46
10:47
10:48
10:49
10:50

14.2
11.5
9.7
11.9
104
9.0
8.0
7.6
10.3
8.9
7.8
7.8
10.8
10.1
10.2
8.9
8.4
7.9
7.4
7.1
6.8
6.8
6.3
6.7
7.1
9.9
9.1
9.6
12.0
13.6
10.7
8.4
5.5
12.9
4.0
2.8
75
7.0
7.4
12.7
7.8
13.8
8.2
5.6
4.1
1.8



1051
1052
1053
1054
1055
1056
1057
1058
1059
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
Offline
1114
1115
1116
1117
1118

Minimum=
Maximum=

Average=

10:51
10:52
10:53
10:54
10:55
10:56
10:57
10:58
10:59
11:00
11.01
11:02
11:03
11:04
11:.05
11:06
11:07
11:08
11:09
11:10
11:11
11:12

11:14
11:15
11:16
11:17
11:18

1.0
1.0
1.0
16.4
6.9
71
4.1
-0.2
-3.2
-0.1
8.3
2.3
0.7
-1.9
20
3.0
2.3
1.6
1.5
1.4
1.2
1.2

1.1
0.7
0.3
0.8
0.7

33.0

7.7

10:51
10:52
10:53
10:54
10:55
10:56
10:57
10:58
10:59
11:00
11:01
11:02
11:03
11:04
11:05
11:06
11:07
11:08
11:09
11:10
11:11
11:12

11:14
11:15
11:16
11:17
11:18

8.7
9.5
8.6
6.9
9.4
0.5
6.6
10.2
8.4
7.0
6.2
6.0
9.9
6.8
4.2
5.7
8.2
6.1
6.2
5.0
1.2
7.2

6.4
6.7
3.7
1.1
4.4
1.1

655.6

135.1



Run 2 - THC Loadout
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Plant C
Run 3 Loadout
Date: 7/27/98

Project # 4701-08-03-04

Operator: Gulick

TIME

710
711
712
713
714
715
716
"7
718
719
720
721
722
723
725
726
727
728
729
730
731
732
733
734
735
736
737

741
742
743
744
745
746
747
748

7:10
711
7:12
713
714
715
7:16
717
718
7:19
7:20
7:21
7:22
7:23
7:25
7:26
7:27
7:28
7:29
7:30
7:31
7:32
7:33
7:34
7:35
7:36
7:37

7:41
7:42
7:43
7:44
7:45
7:46
7:47
7:48

THC Tunnel
ppm

7.9
6.3
8.7
6.9
7.8
5.6
4.3
3.7
3.2
3.0
29
6.0
4.3
3.1
2.2
2.2
2.0
1.9
1.8
1.8
1.8
1.7
1.8
2.0
1.9
1.8
2.0

7.5
6.3
4.0
3.1
3.0
6.5
5.1
6.3

7:10
711
712
713
714
715
7:16
717
7:18
7:19
7:20
7:21
7:22
7:23
7:25
7:26
7:27
7:28
7:29
7:30
7:31
7:32
7:33
7:34
7:35
7:36
7:37

7:41
7:42
7:43
744
7:45
7:46
747
7:48

THC Silo
ppm

999.5
999.5
856.4
999.5
999.5
999.5
999.5
999.5
999.5
999.5
999.5
999.5
999.5
811.9
548.2
388.9
263.2

999.5 = Off Scale



749
750
751
752
753
754
755
756
757
758
759
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833

7:49
7:50
7:51
7:52
7:53
7:54
7:55
7:56
7:57
7:58
7:59
8:00
8:01
8:02
8:03
8:04
8:05
8:06
8:07
8.08
8:09
8:10
8:11
8:12
8:13
8:14
8:15
8:16
8:17
8:18
8:19
8:20
8:21
8:22
8:23
8:24
8:25
8:26
8:27
8:28
8:29
8:30
8:31
8:32
8:33

7.4
6.4
5.0
4.4
4.0
3.9
6.0
6.7
6.3
8.4
5.7
4.5
3.8
54
7.1
8.0
5.8
7.8
6.4
4.3
3.5
3.1
4.6
8.1
5.5
121
7.9
7.4
8.6
8.9
7.7
6.6
9.3
10.1
10.1
7.7
10.5
9.9
10.7
8.7
8.7
8.6
9.0
11.0
11.8

7:49
7:50
7:51
7:52
7:53
7:54
7:55
7:56
7:57
7:58
7:59
8:00
8:01
8:02
8:03
8:04
8:05
8:06
8:07
8:08
8:09
8:10
8:11
8:12
8:13
8:14
8:15
8:16
8:17
8:18
8:19
8:20
8:21
8:22
8:23
8:24
8:25
8:26
8:27
8:28
8:29
8:30
8:31
8:32
8:33

52.5
49.5
45.5
42.2
39.6
37.6
34.9
35.2
61.0
105.2
167.0
235.9
301.3
355.7
393.7
419.8
448.1
466.0
487.8
505.9
518.6
532.2
532.6
524.7
538.5
932.6
042.7
545.4
9562.0
553.9
556.5
561.7
563.1
589.8
618.6
634.8
658.4
686.2
738.8
752.5
776.0
797.0
807.4
816.0



834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918

8:34
8:35
8:36
8:37
8:38
8:39
8:40
8:41
8:42
8:43
8:44
8:45
8:46
8:47
8:48
8:49
8:50
8:51
8:52
8:53
8:54
8:55
8:56
8:57
8:58
8:59
9:00
9:01
9:02
9:03
9:04
9:05
9:06
9:07
9:08
9:09
9:10
9:11
9:12
9:13
9:14
9:15
9:16
9:17
9:18

14.4
11.2
10.4
11.1
13.1
8.5
10.7
9.7
13.1
12.5
11.8
12.9
10.6
10.7
7.9
7.3
8.9
7.6
9.4
10.0
8.5
9.1
6.8
8.4
9.7
8.7
7.9
9.4
9.3
8.7
9.7
9.8
8.3
11.2
13.5
11.1
8.3
8.5
7.3
9.0
10.0
7.3
8.6
8.3
5.8

8:34
8:35
8:36
8:37
8:38
8:39
8:40
8:41
8:42
8:43
8:44
8:45
8:46
8:47
8:48
8:49
8:50
8:51
8:52
8:53
8:54
8:55
8:56
8:57
8:58
8:59
9:00
9:01
9:02
9:03
9:04
9:05
9:06
9:07
9:08
9:09
9:10
9:11
9:12
9:13
9:14
9:15
9:16
9:17
9:18

847.2
872.3
871.7
919.0
931.7
960.3
993.6
999.5
999.5
999.5
999.5
982.1
939.4
8156.5
668.0
743.7
758.1
759.6
781.1
794.4
810.1
900.8
979.8
999.5
979.7
999.5
976.6
962.0
909.3
919.7
852.7
745.0
634.0
726.4
687.6
642.3
642.1
610.3
573.2
504.3
945.8
564.8
585.0
568.2
497.0



919
920
921
922
923
924
925
926
927
028
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945

947
948
949
950
951
952
953
954
955
956
957
958
959
1000
1001
1002
1003

9:19
9:20
9:21
9:22
9:23
9:24
9:25
9:26
9:27
9:28
9:29
9:30
9:31
9:32
9:33
9:34
9:35
9:36
9:37
9:38
9:39
9:40
9:41
9:42
9:43
9:44
9:45

9:47
9:48
9:49
9:50
9:51
9:52
9:53
9:54
9:55
9:56
9:57
9:58
9:59
10:00
10:01
10:02
10:03

9.6
9.3
6.6
7.2
5.6
6.2
6.6
6.0
5.0
4.6
6.4
5.7
8.2
5.7
5.7
7.3
5.8
7.7
7.1
11.7
6.8
7.2
6.0
4.7
4.2
5.6
7.5

6.0
7.8
6.2
6.6
5.4
4.4
4.0
5.4
5.9
6.0
6.1
2.5
5.9
9.4
10.1
10.9
6.7

9:19
9:20
9:21
9:22
9:23
9:24
9:25
9:26
9:27
9:28
9:29
9:30
9:31
9:32
9:33
9:34
9:35
9:36
9:37
9:38
9:39
9:40
9:41
9:42
9:43
9:44
9:45

9:47
9:48
9:49
9:50
9:51
9:52
9:53
9:54
9:55
9:56
9:57
9:58
9:59
10:00
10:01
10:02
10:03

503.3
601.4
651.2
710.8
722.4
720.5
672.0
653.6
632.6
554.0
5569.7
530.3



1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048

10:04
10:05
10:06
10:07
10:08
10:09
10:10
10:11
10:12
10:13
10:14
10:15
10:16
10:17
10:18
10:19
10:20
10:21
10:22
10:23
10:24
10:25
10:26
10:27
10:28
10:29
10:30
10:31
10:32
10:33
10:34
10:35
10:36
10:37
10:38
10:39
10:40
10:41
10:42
10:43
10:44
10:45
10:46
10:47
10:48

5.8
9.0
7.9
8.8
8.7
9.1
8.6
8.7
9.1
7.5
8.9
7.1
7.1
7.1
6.7
8.0
7.7
6.3
4.9
5.2
5.7
6.6
7.9
5.6
7.0
6.6
7.0
8.4
8.2
8.0
10.4
8.3
9.4
14.6
13.4
13.5
15.8
9.3
12.6
8.7
6.8
6.0
10.4
8.7
12.3

10:04
10:05
10:06
10:07
10:08
10:09
10:10
10:11
10:12
10:13
10:14
10:15
10:16
10:17
10:18
10:19
10:20
10:21
10:22
10:23
10:24
10:25
10:26
10:27
10:28
10:29
10:30
10:31
10:32
10:33
10:34
10:35
10:36
10:37
10:38
10:39
10:40
10:41
10:42
10:43
10:44
10:45
10:46
10:47
10:48

603.4
619.9
570.4
522.9
526.6
512.5
568.3
526.1
960.2
959.1
524.7
486.9
516.0
522.2
505.5
518.0
493.9
463.6
505.2
921.8
503.7
455.1
486.5
473.6
475.0
488.1
496.3
477.9
455.6
525.3
514.2
533.4
543.4
549.3
541.9
494 1
578.8
508.5
571.6



1049
1050
1051
1052
1053
1054
10565
1056
1057
1058
1059
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133

10:49
10:50
10:51
10:52
10:53
10:54
10:55
10:56
10:57
10:58
10:59
11:00
11:01
11:02
11:03
11:04
11:05
11:06
11:07
11:08
11:09

11:

11
11
11

11
11

11
11

10

11
12
13
11:

14

15
11:

16

17
18
19

11:20
11:21
11:22
11:23
11:24
11:25
11:26

11

27

11:28
11:29
11:30

11

131

11:32

11

:33

7.7
12.6
8.4
9.9
10.0
12.6
11.3
8.9
8.8
7.6
8.0
9.7
8.8
7.3
7.4
8.5
8.3
10.1
6.7
5.7
4.9
6.9
9.1
12.6
9.2
11.4
7.8
10.2
8.9
6.4
5.6
2.0
7.8
7.9
5.7
8.1
7.3
9.5
7.0
6.4
6.8
5.1
5.6
6.5
4.8

10:49
10:50
10:51
10:52
10:53
10:54
10:55
10:56
10:57
10:58
10:59
11:00
11:01
11:02
11:03
11.04
11:05
11:06
11:07
11:08
11:09

11:

11
11
11
11
11
11
11
11
11

10

11
12
13
14
15
16
17
18
19

11:20
11:21
11:22
11:23
11:24
11:25
11:26
11:27
11:28
11:29
11:30

11

:31

11:32
11:33

576.2
562.7
591.2
569.7
550.3
943.4
518.4
499.3
5141
511.4
5431
533.2
506.3
514.9
530.8
518.4
505.3
519.8
468.7
580.6
979.3
657.3
553.5
605.3
589.7
565.8
518.4
491.0
503.6
505.5
525.1
495.6
518.5
514.3
511.9
497.2
472.3
463.4
448.1
445.2
474.0
493.6
504.4
483.7
498.5



1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1200

Minimum=

Maximum=

Average=

11:34
11:35
11:36
11:37
11:38
11:39
11:40
11:41
11:42
11:43
11:44
11:45
11:46
11:47
11:48
11:49
11:50
11:51
11:52
11:53
11:54
11:55
11:56
11:57
11:58
11:59
12:00

4.9
7.7
7.4
8.5
11.3
171
13.2
10.9
11.1
8.7
9.6
8.5
9.9
8.6
9.5
6.8
6.9
7.5
9.0
7.6
9.4
9.0
9.8
7.3
9.0
8.9
9.7

1.7
17.1

7.7

11:34
11:35
11:36
11:37
11:38
11:39
11:40
11:41
11:42
11:43
11:44
11:45
11:46
11:47
11:48
11:49
11:50
11:51
11:52
11:53
11:54
11:55
11:56
11:57
11:58
11:59
12:00

527.0
499.8
500.9
492.8
495.0
498.6
484.9
486.6
489.8
512.0
516.6
514.6
485.2
218.9
922.9
927.5
523.8
512.5
505.9
452.6
471.9
452.3
4447
4514
449.8
437.7
433.8

34.9

999.5

990.1



Run 3 - THC Loadout
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Run 3 - THC Silo Storage
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Plant C

Run 4 - Baseline

Date: 7/26/98

Project # 4701-08-03-04
Operator: Gulick

TIME
24 hr

925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
1000
1001
1002
1003
1004

9:25
9:26
9:27
9:28
9:29
9:30
9:31
9:32
9:33
9:34
9:35
9:36
9:37
9:38
9:39
9:40
9:41
9:42
9:43
9:44
9:45
9:46
9:47
9:48
9:49
9:50
9:51
9:52
9:53
9:54
9:55
9:56
9:57
9:58
9:59
10:00
10:01
10:02
10:03
10:04

THC Tunnel
ppm

1.1
1.1
1.1
1.1
1.1
1.0
1.0
1.0
0.9
1.0
0.9
1.0
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.8
0.8
0.8
0.7
0.8
0.8
0.8
0.9
0.8
0.8
0.8
0.7
0.8
0.8
0.8
0.7
0.8
0.7
0.8
0.8
0.8

rundbaseline

Page 1



1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053

10:05
10:06
10:07
10:08
10:09
10:10
10:11
10:12
10:13
10:14
10:15
10:16
10:17
10:18
10:19
10:20
10:21
10:22
10:23
10:24
10:25
10:26
10:27
10:28
10:29
10:30
10:31
10:32
10:33
10:34
10:35
10:36
10:37
10:38
10:39
10:40
10:41
10:42
10:43
10:44
10:45
10:46
10:47
10:48
10:49
10:50
10:51
10:52
10:53

0.8
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
07
0.7
0.7
0.7
0.7
0.7
0.6
0.7
0.6
0.6
0.6
0.7
0.7
0.7
0.8
0.8
0.9
0.8
0.8
0.8
0.7
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8

rundbaseline

Page 2



1054
1055
1056
1057
1058
1059
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
Cal Check
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1200
1201
1202
1203

10:54
10:55
10:56
10:57
10:58
10:59
11:00
11:01
11:02
11:03
11:04
11:05
11:06
11:07
11:08
11.09
11:10
11:11
11:12
11:13
11:14
11:15
11:16
11:17
11:18
11:19
11:20
11:21
11:22
11:23
11:24
11:25

11:48
11:49
11:50
11:51
11:52
11:53
11:54
11:55
11:56
11:57
11:58
11:59
12:00
12:01
12:02
12:03

0.8
0.9
0.9
0.9
0.9
0.9
1.0
1.0
1.0
1.0
1.1
1.0

1.0

1.0
0.9
0.9
0.9
0.9
0.9
0.8
0.8
0.8
0.8
0.9
0.9
0.9
0.9
0.9
0.8
0.8
0.9
0.9

1.2
1.2
1.3
1.3
1.3
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.5
1.5

1st half
average=
0.83

run4baseline

Page 3



1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252

12:04
12:05
12:06
12:07
12:08
12:09
12:10
12:11
12:12
12:13
12:14
12:15
12:16
12:17
12:18
12:19
12:20
12:21
12:22
12:23
12:24
12:25
12:26
12:27
12:28
12:29
12:30
12:31
12:32
12:33
12:34
12:35
12:36
12:37
12:38
12:39
12:40
12:41
12:42
12:43
12:44
12:45
12:46
12:47
12:48
12:49
12:50
12:51
12:52

1.5
1.5
1.5
1.6
1.5
1.5
1.5
1.5
1.5
1.6
1.6
1.7
1.7
1.7
1.6
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.6
1.7
1.7
1.7
1.8
1.7
1.8
1.8
1.8
1.7
1.8
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.6
1.7
1.7
1.8
1.8
1.7
1.7

rundbaseline
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1253
1254
1255
1256
1257
1258
1259
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341

12:53
12:54
12:55
12:56
12:57
12:58
12:59
13:00
13:01
13:02
13:03
13:04
13:05
13:06
13:07
13.08
13:09
13:10
13:11
13:12
13:13
13:14
13:15
13:16
13:17
13:18
13:19
13:20
13:21
13:22
13:23
13:24
13:25
13:26
13:27
13:28
13:29
13:30
13:31
13:32
13:33
13:34
13:35
13:36
13:37
13:38
13:39
13:40
13:41

1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.6
1.6
1.6
1.5
1.6
1.5
1.6
1.6
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.4

rundbaseline
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run4baseline

1342 13:42 1.4
1343 13:43 1.5
1344 13:44 1.4
1345 13:45 1.4

Minimum= 0.6
Maximum= 1.8
Average= 1.2

r

Run 4 - THC Loadout (Bkgd)

O=a2NwWwhO

THC Conc. (ppm
propane)

9:00 10:00 11:00 12:00 13:00 14:00
Time (24-hr clock)

Page 6



Plant C

intermittent Loading Test 1
Date: 7/25/98
Project # 4701-08-03-04

Operator; Gulick

TIME

Hours Min Sec

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

42
42
42
42
43
43
43
43
43
43
44
44
44
44
44
44
45
45
45
45
45
45
46
46
46
46
46
46

24
34
44
54
4
14
24
34
44
54
4
14
24
34
44
54
4
14
24
34
44
54
4
14
24
34
44
54

THC Tunnel
ppm

13:42:24 6.8

13:42:34 6.7

13:42:44 6.5

13:42:54 6.2

13:43:04 59

13:43:14 57

13:43:24 56

13:43:34 55

13:43:44 53

13:43:54 5.3 52.879

13:44:04 6.7 67.432

13:44:14 7.0 69.531
13:44:24 6.6 66.26
1 13:44:34 7.5 75.049
113:44:44 8.1 81.299
13:44:54 7.5 75.049
13:45:04 7.4 5.0 74.17

13:45:14 8.8 87.939

13:45:24 8.1 81.494
13:45:34 7.7 5.0 77.246

13:45:44 8.9 88.672

13:45:54 8.2 81.738

13:46:04 7.5 5.0 74.902

13:46:14 6.9 68.945

13:46:24 6.5 64.941
1 13:46:34 6.2 5.0 £62.061
1 13:46:44 6.1 60.742

13:46:54 59 58.936

13:47:04 5.7 96.934

13:47:14 5.6 55.908

13:47:24 5.5 54.59

13:47:34 54 26.782

13:47:39 5.3 1563.599 =Integral 1

13:47:44 5.2

13:47:54 5.1

13:48:04 5.1

13:48:14 4.9




13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

24
34
44
54

14
24
34
44
54

14
24
34
44
54

14
24
34
44
54

14
24
34
44
54

14
24
34
44
54

14
24
34
44
54

14
24
21
31
41

13:48:24 4.9

13:48:34 4.8

13:48:44 4.7

13:48:54 4.7

13:49:04 4.7

13:49:14 4.6

13:49:24 4.5

13:49:34 4.5

13:49:44 4.4

13:49:54 4.4

13:50:04 4.4

13:50:14 4.4

13:50:24 4.3

13:50:34 4.3

13:50:44 4.3

13:50:54 4.2

13:51:04 4.2

13:51:14 4.2 41.602

13:51:24 10.1 100.635

13:51:34 12.8 128.418

13:51:44  13.0 130.127

13:51:54 128 128.125

13:52:04 129 5.0 128.906

13:52:14 13.2 131.836

13:52:24 14.5 144.922

13:52:34 14.2 5.0 141.797

13:52:44 141 141.406

13:52:54 148 148.145

13:53:.04 134 5.0 134.18
113:53:14 57 57.178
113:53:24 6.3 62.744

13:53:34 7.3 5.0 72.803

13:53:44 7.1 70.947

13:53:54 7.9 79.102

13:54:04 6.9 69.336

13:54:14 6.4 63.818

13:54:24 6.0 59.863

13:54:34 5.7 56.641

13:54:44 5.5 55.029

13:54:54 5.4 54.248

13:55:04 5.2 52.148

13:55:14 5.0 50.244

13:55:24 4.8 2304.2 = Integral 2

13:57:21 4.2

13:57:31 3.9

13:57:41 3.9




13
13
13
13
13
13
13
13
13
13
13
13
13
13
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

O OOy o1 Oy 01 Ot O O O O
O O O O w o 0 o Co o o ~

91

11
21
31
41
46
51

11
21
31
41
51

11
21
31
41
51

11
21
31
41
51

11
21
31
41
51

11
21
31
41
51

11
21
31
41
51

13:57:51 3.9

13:58:01 3.8 5.0

13:58:11 3.7

13:58:21 3.7

13:58:31 3.7 5.0

13:58:41 4.0

13:58:46 4.8 24

13:58:51 5.5 54.883

13:59:01 55 5.0 55.029

13:59:11 6.0 60.498

13:59:21 7.3 73.145

13:59:31 6.6 5.0 ©65.82

13:59:41 7.4 73.584

13:59:51 8.1 80.713

14:00:01 7.2 71.631

14:00:11 8.4 83.887

14:00:21 8.1 80.957

14:00:31 7.3 73.193

14:00:41 6.7 66.504

14:00:51 6.1 60.742

14:01:01 5.8 5.0 57.764

14:01:11 5.6 56.055

14:01:21 53 53.467

14:01:31 5.2 5.0 51.514

14:01:41 5.0 50.098

14:01:51 4.9 49.121

14:02:01 4.8 5.0 1242.605 = Integral 3 48.047
14:02:11 6.1 61.279
14:02:21 6.5 64.648
14:02:31 6.1 5.0 61.475
14:02:41 6.9 68.652
14:02:51 8.4 83.594
14:03:01 7.5 75
14:03:11 6.8 68.066
1 14:03:21 8.5 84.912
114:03:31 8.6 85.506
114:03:41 8.8 88.037
14:03:51 8.6 86.475
14:04:01 7.8 77.734
14:04:11 7.0 69.678
14:04:21 6.5 64.941
14:04:31 6.2 62.354
14:04:41 5.9 58.984
14:04:51 57 56.592
14:05:01 5.5 54.834




14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

RO, WU UL (L NS (L WL (G §
Al O OO0 ©OOOOO®MOWMEWWWOEENNNNNNODTITOOHOOOOOOD TGTL 1 1 A1

[E N
. G

[ G G G,
NN 2 -

11
21
31
41
51

11
21
31
41
45
51

11
21
31
41
51

11
21
31
41
51

11
21
31
41
51

11
21
31
41
51

11
21
31
41
51

11
21

14:05:11 5.3 53.271
14:05:21 5.1 51.318
14:05:31 5.0 50.049
14:05:41 4.9 48,682
14:05:51 4.8 Integral 4 = 1524.218
14:06:01 4.7 HiH
14:06:11 4.5
14:06:21 4.5
14:06:31 4.4
14:06:41 4.6
14:06:45 5.0 30
14:06:51 5.7 57.324
14:07:01 5.7 57.08
14:07:11 5.5 54.688
14:07:21 6.4 64.258
14:07:31 6.4 64.258
14:07:41 7.3 73.193
14:07:51 8.4 83.74
14:08:01 8.1 81.494
14:08:11 8.9 89.063
14:08:21 7.7 76.611
14:08:31 6.7 67.236
14:08:41 6.2 62.207
14:08:51 5.9 58.984
14:09:01 5.7 56.738
14:09:11 5.5 556.322
14:09:21 5.4 54.248
14:09:31 52 52.148
14:09:41 5.1 20.684
- 14:09:51 5.0 1189.276 =Integral 5 | 50.098
- 14:10:01 7.1 70.752
14:10:11 1.2 112.354
14:10:21 12.7 126.758
14:10:31 10.6 106.006
14:10:41 9.1 90.723
14:10:51 8.1 80.908
14:11:01 7.3 72.51
14:11:11 6.8 68.359
14:11:21 6.6 65.527
14:11:31 6.4 63.574
14:11:41 6.1 60.84
14:11:51 5.8 98.203
14:12:01 5.6 56.396
14:12:11 5.5 95.029
14:12:21 5.3 52.734




14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

12
12
12
13
13
13
13
13
13
14
14
14
14
14
14
15
15
15
15
15
15
16
16
16
16
16
16
17
17
17
17
17
17
17
18
18
18
18
18
18
19
19
19
19
19

31
41

51

11
21
31
41
51

11
21
31
41
51

11
21
31
41
51

11
21
31
41
51

11
21
31
41
51

11
21
31
41
51

11
21
31
41

14:12:31 52 51.758
14:12:41 5.0 Integral 6 = 1242.529
14:12:51 4.9
14:13:01 4.8
14:13:11 4.8
14:13:21 4.6
14:13:31 4.5
14:13:41 4.5
14:13:51 4.4
14:14:01 4.3
14:14:11 4.3
14:14:21 4.2
14:14:31 41
14:14:41 4.1
14:14:51 4.0
14:15:01 4.1
14:15:11 4.0
14:15:21 4.0
14:15:31 4.0
14:15:41 3.9
14:15:51 3.9
14:16:01 3.8
14:16:11 3.8
14:16:21 3.8
14:16:31 3.7
14:16:41 3.7
14:16:51 3.6
14:17:01 3.7 HHH
14:17:07 5.0 20
14:17:11 6.0 60.254
14:17:21 10.3 103.32
14:17:31 12.5 125.049
14:17:41 9.9 99.219
14:17:51 8.4 83.936
14:18:01 7.3 73.096
14:18:11 6.7 67.09
14:18:21 6.3 62.695
14:18:31 59 59.082
14:18:41 57 57.178
14:18:51 54 54.004
14:19:01 5.2 it 51.709
14:19:11 5.0 916.632 = Integral 7 50;
14:19:21 59 59.277
14:19:31 9.7 96.68
14:19:41 12.5 125.195



14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

19
20
20

20
20
20
21
21
21
21
21
21
22
22
22
22
22
22
23
23
23
23
23
23
24
24
24
24
24
24
25
25
25
25
25
25
25

26
26
26
26
26
27
27

51

11
21
31
41
51

11
21
31
41
51

11
21
31
41
51

11
21
31
41
51

11
21
31
41
51

11
21
31
41
51

11
21
31
41
51

11

14:19:51 1.7 116.699
14:20:01 9.6 96.436
14:20:11 8.6 85.838
14:20:21 7.9 78.662
14:20:31 7.1 71.387
14:20:41 6.7 66.797
14:20:51 6.5 65.186
14:21:01 6.2 ©1.768
14:21:11 6.0 60.205
14:21:21 5.8 58.203
14:21:31 5.7 56.592
14:21:41 5.6 55.615
14:21:51 5.5 54.59
14:22:01 54 53.857
14:22:11 5.3 53.369
14:22:21 53 52.881
14:22:31 5.2 52.441
14:22:41 52 52.051
14:22:51 5.2 51.807
14:23:01 5.1 51.221
14:23:11 5.1 50.977
14:23:21 5.1 £0.781
14:23:31 5.0 Integral 8 = 1728.615
14:23:41 5.0

14:23:51 4.9

14:24:01 4.9

14:24:11 4.8

14.24:21 4.8

14:24:31 4.7

14:24:41 4.7

14:24:51 4.7

14:25:01 4.6

14:25:11 4.5

14:25:21 4.5

14.25:31 4.5

14:25:41 4.5

14:25:51 4.4
114:25:57 5.1 204
1 14:26:01 5.6 HHH 56.152

14:26:11 7.1 71.484

14:26:21 6.3 62.793

14:26:31 5.8 58.496

14:26:41 7.2 71.826

14:26:51 8.2 82.178

14:27:01 7.6 75.83

14:27:11 6.9 68.848




14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

27
27
27
28
28
28
28
28
28
28
29
29
29
29
29
29
30
30
30
37
37
38
38
38
38
38
38
39
39
39
39
39
39
40
40
40
40
40
40
41
41
41
41
41

21
31
41
51

11
21
26
31
41
51

11
21
31
41
51

11
21
45
55

15
25
35
45
55

15
25
35
45
55

15
25
35
45
55

15
25
35
45

114:27:21 6.4 64.258
14:27:31 6.0 60.303
14:27:41 5.7 56.982
14:27:51 5.4 54.199
14:28:01 5.3 HHH 53.467
14:28:11 52 52.197
14:28:21 5.1 25.2685
14:28:26 5.9 934.6815 =Integral 9
14:28:31 6.6 66.162
14:28:41 9.2 92.432
14:28:51 12.6 125.537
14:29:01 12.8 127.588
14:29:11 10.0 99.658
14:29:21 8.4 83.936
1 14:29:31 7.6 76.465
14:29:41 7.2 71.582
14:29:51 6.7 67.139
:14:30:01 6.4 64.063
14:30:11 6.1 61.23
114:30:21 5.9 Integal 10 =  935.792
14:37:45 7.4
14:37:55 9.7
14:38:05 7.8
14:38:15 6.8
14:38:25 6.2
14:38:35 5.8
14:38:45 55
14:38:55 5.3
14:39:05 52 HHH
14:39:15 5.0
14:39:25 4.8 48.291
1 14:39:35 53 52.881
1 14:39:45 7.2 71.582
14:39:55 9.2 91.943
14:40:05 8.5 84.814
114:40:15 7.6 76.221
1 14:40:25 7.0 69.58
14:40:35 6.3 62.842
14:40:45 6.0 59.912
14:40:55 5.7 57.275
14:41:05 5.5 55.176
14:41:15 5.3 52.93
14:41:25 52 51.611
14:41:35 5.0 49.658
14:41:45 4.9 48.828



14 41
14 42
14 42
14 42
14 42
14 42
14 42
14 43
14 43
14 43
14 43
14 43
14 43
14 43
14 44
14 44
14 44
14 44
14 44
14 44
14 45
14 45
14 45
14 45
14 45
14 45
14 46
Minimum=
Maximum=

Average=

55

15
25
35
45
55

15
20
25
35
45
95

15
25
35
45
55

15
25
35
45
55

114:41:55 4.8 933.544 = Integral 11

14:42:05 4.7
14:42:15 4.6
14:42:25 45
14:42:35 4.4
14:42:45 4.4
14:42:55 4.2
14:43:05 4.2
14:43:15 4.3
14:43:20 4.6 23
14:43:25 5.9 50.473
14:43:35 5.9 58.594
14:43:45 55 55.322
14:43:55 5.6 56.152
14:44:05 6.5 65.234
14:44:15 6.4 63.623
14:44:25 6.5 64.893
14:44:35 7.4 73.779
14:44:45 7.0 69.922
14:44:55 8.0 80.225
14:45:05 7.4 73.926
14:45:15 6.7 66.797
14:45:25 6.1 61.084
14:45:35 5.8 58.252
14:45:45 5.6 55.908
14:45:55 5.4 53.76
14:46:05 5.1 1039.944 =Integral 12

3.6

14.8

3.6



Appendix F

SF, Capture and Loadout Summaries

MRI-AED\R4951-04-08.wpd



SF¢ Concentration

0.30

0.15

010 4

0.05

0.00
7:22

7:52

8:52

Test 1 - July 24, 1998

9:52 10:22
Time (24 hour)

SF6 e Loadout ;

724adj1 list.xls chart1

10:52 11:22

11:52

12:22

12:52

LLoadout (tons/load)




SF; Concentration

Test 2 - July 25, 1998

0.30

0.15

0.05 1

0.00
7:13 7:43 8:13 8:43 9:13 9:43 10:13

Time (24 hour)

@ SF6 & Loadout

725adj1 list.xls chart1

11:13

Loadout (tons/load)
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SF; Concentration

0.30

0.25 -

0.20

0.15 -

0.10

0.05

7:38

Test 3 - July 27, 1998

10:08 10:38

9:38
Time (24 hour)

8:08 8:38 9:08

|
|
L.

B SF6 e Loadout \

727L1STadj1.xIs chartt

11:08 11:38

12:08

Loadout (tons/load)




SF6 Release Rates No. 1

Avg. Release Rate (LPM) 4.07
Gas SF6 concentration 0.0199
Mass release rate (g/min) 0.490
Time of Release (min) 25
Mass released (g) 12.26

Capture Rates

Avg. Concentration (ppm) 0.236
Avg. Concentration (g/ft3) 4.05E-05
Stack Gas Flowrate (acfm) 11261

Capture Rate (g/min) 0.456
Sampling Time (min) 25
Total Capture (g) 11.40
Avg. Capture Efficiency 93.0
Run 1 - Statistical Calculations
LCL Subset No. CE

No. 1 93.0
No. 2 90.1
No. 3 82.1
No. 4 67.3
No. 5 64.4
No. 6 49.4
No. 7 63.1
Average 72.8
Std. Dev. 16.0011
n 7
t 1.440
LCL 64.058

No. 2 No. 3
4.07 4.07
0.0199 0.0199
0.490 0.490
23 23
11.28 11.28
0.228 0.208
3.92E-05 3.58E-05
11261 11261
0.442 0.403
23 23
10.16 9.26
90.1 82.1

Start
8:30
8:55

11:00
11:23
11:48
12:12
12:37

Time Interval (24-hr)

Stop
8:55
9:18

11:23
11:48
12:12
12:37
13:02

No. 4
4.07
0.0199
0.490
25
12.26

0.170
2.93E-05
11261
0.330

25

8.25

67.3

Run 1 - Capture Efficiency LCL Calculations

No.5
4.07
0.0199
0.490
24
11.77

0.163
2.81E-05
11261
0.316

24

7.58

64.4

No. 6
4.07
0.0199
0.490
25
12.26

0.125
2.15E-05
11261
0.242

25

6.05

494

No. 7 Al NA
4.07 4.07
0.0199  0.0199
0.490 0.490
25 7
12.26 3.43
0.160 0.202
2.75E-05 3.47E-05
11261 11261
0.310 0.391
25 7
7.74 2.74
63.1 79.7



SF6 Release Rates No. 1

Avg. Release Rate (LPM) 4.04
Gas SF6 concentration 0.0199
Mass release rate (g/min) 0.487
Time of Release (min) 23
Mass released (g) 11.20

Capture Rates

Avg. Concentration (ppm) 0.203
Avg. Concentration (g/ft3)  3.50E-05
Stack Gas Flowrate (acfm) 10922

Capture Rate (g/min) 0.382
Sampling Time (min) 23
Total Capture (g) 8.78
Avg. Capture Efficiency 78.5

Run 2 - Statistical Calculations
LCL Subset No.
No.
No.
No.
No.
No.
No.
No.
No. 8
Average
Std. Dev.
n
t
LCL

~NO O, WON-

No. 2
4.04
0.0199
0.487
23
11.20

0.211
3.62E-05
10922
0.395

23

9.09

812

CE
78.5
81.2
82.3
71.0
53.7
65.0
73.9
504
70.6

10.4603
8

1.415
65.367

No. 3
4.04
0.0199
0.487
23
11.20

0.213
3.67E-05
10922
0.401

23

9.22

82.3

No. 4
4.04
0.0199
0.487
23
11.20

0.184
3.16E-05
10922
0.345

23

7.95

71.0

Time Interval (24-hr)

Start
713
7:36
7:59
8:22
9:31
9:58

10:24
10:49

Stop
7:36
7:59
8:22
8:45
9:58

10:24
10:49
11:14

Run 2 - Capture Efficiency LCL Calculations

No. 5
4.04
0.0199
0.487
27
13.14

0.139
2.39E-05
10922
0.261

27

7.06

53.7

No. 6
4.04
0.0199
0.487
26
12.66

0.168
2.89E-05
10922
0.316

26

8.22

65.0

No. 7
4.04
0.0199
0.487
25
12.17

0.192
3.29E-05
10922
0.360

25

8.99

73.9

No. 8
4.04
0.0199
0.487
25
1217

0.154
2.65E-05
10922
0.289

25

7.22

59.4



SF6 Release Rates No. 1

Avg. Release Rate (LPM) 4.01
Gas SF6 concentration 0.0200
Mass release rate {g/min) 0.486
Time. of Release (min) 25
Mass released (g) 12.14

Capture Rates

Avg. Concentration (ppm) 0.208
Avg. Concentration (g/ft3) 3.58E-05
Stack Gas Flowrate (acfm) 10832
Capture Rate (g/min) 0.388
Sampling Time (min) 25
Total Capture (g) 9.69

Avg. Capture Efficiency 79.8

Run 3 - Statistical Calculations
LCL Subset No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No. 10
Average
Std. Dev.
n
t
LCL

O ~NOO OO WN -

©

Run 3 - Capture Efficiency LCL Calculations

No. 2
4.01
0.0200
0.486
23
11.17

0.202
3.48E-05
10832
0.377

23

8.67

77.6

CE

79.8
77.6
65.1
794
53.0
49.9
46.1
55.6
50.1
474
60.4
13.8381
10
1.383

54.356

No. 3
4.01
0.0200
0.486
23
11.17

0.170
2.92E-05
10832
0.316

23

7.27

65.1

No. 4
4.01
0.0200
0.486
23
11.17

0.207
3.56E-05
10832
0.385

23

8.87

79.4

Time Interval (24-hr)

Start
7:15
7:40
8.03
8:26
8:49
9:12

10:03
10:24
11:19
11:40

Stop
7:40
8:03
8:26
8:49
9:12
9:34

10:24
10:46
11:40
12:03

No.5
4.01
0.0200
0.486
23
11.17

0.138
2.38E-05
10832
0.258

23

5.92

53.0

No. 6
4.01
0.0200
0.486
22
10.68

0.130
2.24E-05
10832
0.242

22

5.33

49.9

No.7
4.01
0.0200
0.486
21
10.20

0.120
2.06E-05
10832
0.224

21

4.70

46.1

No. 8 No.9 No. 10
4.01 4.01 4.01
0.0200 0.0200 0.0200
0.486 0.486 0.486
22 21 23
10.68 10.20 1117
0.145 0.131 0.124
2.49E-05 2.25E-05 2.13E-05
10832 10832 10832
0.270 0.243 0.230
22 21 23
5.94 5.11 5.30
55.6 50.1 47.4



SF6 Release Rates No. 1
Avg. Release Rate (LPM) 4.1
Gas SF6 concentration 0.0200
Mass release rate (g/min) 0.498
Time of Release (min) 24
Mass released (g) 11.94
Capture Rates

Avg. Concentration (ppm) 0.136
Avg. Concentration (g/ft3) 2.34E-05
Stack Gas Flowrate (acfm) 11886
Capture Rate (g/min) 0.278
Sampling Time (min) 24
Total Capture (g) 6.68
Avg. Capture Efficiency 55.9

Run 4 - Statistical Calculations
LCL Subset No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No. 10
Average
Std. Dev.
n
t
LCL

O~NOOOGORrWON-=-

©

Run 4 - Capture Efficiency LCL Calculations

No. 2 No. 3 No. 4 No. 5
4.11 4.11 411 4.11
0.0200 0.0200 0.0200 0.0200
0.498 0.498 0.498 0.498
25 23 23 23
12.44 11.45 11.45 11.45
0.125 0.160 0.202 0.135
2.14E-05 2.75E-05 3.47E-05 2.31E-05
11886 11886 11886 11886
0.254 0.327 0.413 0.275
25 23 23 23
6.36 7.51 9.49 6.32
511 65.6 82.9 55.2
Time Interval (24-hr)
CE Start Stop
55.9 9:31 9:55
51.1 9:55 10:20
65.6 10:20 10:43
82.9 10:43 11:06
55.2 11:06 11:29
68.8 11:50 12:15
38.1 12:15 12:38
51.3 12:38 13:01
234 13:01 13:24
328 13:24 13:47
52.5
17.7252
10
1.383
44777

No. 6
4.11
0.0200
0.498
25
12.44

0.168
2.88E-05
11886
0.342

25

8.56

68.8

No. 7
4.1
0.0200
0.498
23
11.45

0.093
1.60E-05
11886
0.190

23

4.36

38.1

No. 8 No. 9
4.11 411
0.0200 0.0200
0.498 0.498
23 23
11.45 11.45
0.125 0.057
2.15E-05 9.80E-06
11886 11886
0.255 0.116
23 23
5.87 2.68
51.3 23.4

No. 10
4.1
0.0200
0.498
23
11.45

0.080
1.38E-05
11886
0.163

23

3.76

32.8



Run 1 - 7/24/98 (equal intervals)

SFe Conc. Subsample

Subsample Filename Date Time (PST) (ppm) Time & Avg.
NA 17240026 ASF 7/24/98 8:07 0.134
NA 17240027 ASF 7/24/98 8:09 0.183
No. 1 17240039 ASF 7/24/98 8:30 0.206
17240040 ASF 7/24/98 8:32 0.262
17240041 ASF 7/24/98 8:34 0.264
17240042 ASF 7/24/98 8:36 0.218
17240043 ASF 7/24/98 8:37 0.215
17240044 ASF 7/24/98 8:39 0.242
17240045 ASF 7/24/98 841 0.261
17240046 ASF 7/24/98 843 0.224
17240047 ASF 7/24/98 845 0.199
17240048 ASF 7/24/98 8:46 0.227 Time (min)
17240049 ASF 7/24/98 8:48 0.251 25
17240050 ASF 7/24/98 8:50 0.247
17240051 ASF 7/24/98 8:52 0.241 Avg. (ppm)
17240052 ASF 7/24/98 8:53 0.239 0.236
No. 2 17240053 ASF 7/24/98 8:55 0.208
17240054 ASF 7/24/98 8:57 0.206
17240055 ASF 7/24/98 8:59 0.240
17240056 ASF 7/24/98 9:00 0.250
17240057 ASF 7/24/98 9:02 - 0.215
17240058 ASF 7/24/98 9:04 0.246
17240059 ASF 7/24/98 9:06 0.256
17240060 ASF 7/24/98 9:08 0.229
17240061 ASF 7/24/98 9:09 0.244 Time (min)
17240062 ASF 7/24/98 911  0.216 23
17240063 ASF 7/24/98 9:113  0.235
17240064 ASF 7/24/98 9:15  0.235 Avg. (ppm)
17240065 ASF 7/24/98 9116 0.187 0.228
NA 17240070 ASF 7/24/98 9:25 0.151
NA 17240071 ASF 7/24/98 9:27 0.198
NA 17240072 ASF 7/24/98 929 0.211
NA 17240073 ASF 7/24/98 9:30 0.264
NA 17240074 ASF 7/24/98 9:32 0.273
No. 3 17240122 ASF 7/24/98 11:00 0.166
17240123 ASF 7/24/98 11:02 0.162
17240124 ASF 7/24/98 11:04 0.229
17240125 ASF 7/24/98 11:06  0.220
17240126 ASF 7/24/98 11:07 0.207
17240127 ASF 7/24/98 11:09 0.182
17240128 ASF 7/24/98 11:11 0.153
17240129 ASF 7/24/98 11:13  0.203
17240130 ASF 7/24/98 11:15 0.254  Time (min)
17240131 ASF 7/24/98 11:16  0.226 23

17240132 ASF 7/24/98 11:18  0.228




17240133 ASF  7/24/98 11:220 0234  Avg. (ppm)

17240134 ASF  7/24/98 11:22  0.243 0.208
No. 4 17240135 ASF ___ 7/24/98 1123 0.242

17240136 ASF  7/24/98 11:25  0.248

17240137 ASF  7/24/98 11:27  0.187

17240138 ASF  7/24/98 1129  0.158

17240139 ASF  7/24/98 11:30  0.193

17240140 ASF  7/24/98 11:32  0.225

17240141 ASF  7/24/98 11:34  0.145

17240142 ASF  7/24/98 11:36  0.159

17240143 ASF  7/24/98 11:37  0.152

17240144 ASF  7/24/98 11:39  0.097  Time (min)

17240145 ASF  7/24/98 11:41  0.144 25

17240146 ASF  7/24/98 11:43 0172

17240147 ASF  7/24/98 11:44  0.139  Avg. (ppm)

17240148 ASF  7/24/98 11:46  0.124 0.170
No. 5 17240149 ASF ___ 7/24/98 11:48  0.170

17240150 ASF ~ 7/24/98 11:50  0.163

17240151 ASF  7/24/98 11:52  0.186

17240152 ASF  7/24/98 11:53  0.215

17240153 ASF  7/24/98 11:55  0.137

17240154 ASF  7/24/98 11:57  0.091

17240155 ASF  7/24/98 11:59  0.100

17240156 ASF  7/24/98 12:00  0.127

17240157 ASF  7/24/98 12:02  0.135

17240158 ASF  7/24/98 12:04  0.152  Time (min)

17240159 ASF  7/24/98 12:05 0.180 24

17240160 ASF  7/24/98 12:07  0.164

17240161 ASF  7/24/98 12:09 0206 Avg. (ppm)

17240162 ASF  7/24/98 1211 0.257 0.163
No. 6 17240163 ASF___ 7/24/98 1212 0.131

17240164 ASF  7/24/98 12:14  0.164

17240165 ASF  7/24/98 12:16  0.139

17240166 ASF  7/24/98 12:18  0.104

17240167 ASF  7/24/98 12:19  0.135

17240168 ASF  7/24/98 12221 0.159

17240169 ASF  7/24/98 12:23  0.129

17240170 ASF  7/24/98 12:25  0.089

17240171 ASF  7/24/98 12:26  0.139

17240172 ASF  7/24/98 12:28  0.117  Time (min)

17240173 ASF  7/24/98 12:30  0.092 25

17240174 ASF  7/24/98 12:32  0.128

17240175 ASF  7/24/98 12:34  0.135  Avg. (ppm)

17240176 ASF  7/24/98 12:35  0.092 0.125
No. 7 17240177 ASF__ 7/24/98 12:37  0.159

17240178 ASF  7/24/98 12:39  0.151

17240179 ASF  7/24/98 1241 0.182

17240180 ASF 7/24/98 12:42  0.175

17240181 ASF  7/24/98 12:44  0.146



17240182 ASF 7/24/98 12:46  0.168
17240183 ASF 7/24/98 12:48 0.165
17240184 ASF 7/24/98 12:49  0.123
17240185 ASF 7/24/98 12:51  0.183  Time (min)
17240186 ASF 7/24/98 12:53 . 0.166 25
17240187 ASF 7/24/98 12:55  0.137
17240188 ASF 7/24/98 12:56  0.123 - Avg. (ppm)
17240189 ASF 7/24/98 12:58  0.203 0.160
13:02
Time (min)
All NA's 7
Avg (ppm)

0.202




725Icl

Run 2 - 7/25/98

SF¢ Conc. Subsample
Subsample Filename Date Time (PST) = (ppm) Time & Avg.
No. 1 17250001 ASF 7/25/98 713 0.176
17250002 ASF 7/25/98 715  0.194
17250003 ASF 7/25/98 717  0.206
17250004 ASF 7/25/98 719 0193
17250005 ASF 7/25/98 7:20 0.269
17250006 ASF 7/25/98 722 0272
17250007 ASF 7/25/98 724 0.234
17250008 ASF 7/25/98 726  0.236
17250009 ASF 7/25/98 7:28 0.168  Time (min)
17250010 ASF 7/25/98 729 0.161 23
17250011 ASF 7/25/98 7:31 0.148
17250012 ASF 7/25/98 7:33 . 0.156  Avg. (ppm)
17250013 ASF 7/25/98 7:35  0.231 0.203
No. 2 17250014 ASF 7/25/98 736 0.181
17250015 ASF 7/25/98 7:38  0.199
17250016 ASF 7/25/98 740 0217
17250017 ASF 7/25/98 7:42  0.228
17250018 ASF 7/25/98 743 0227
17250019 ASF 7/25/98 745 0.231
17250020 ASF 7/25/98 747 0213
17250021 ASF 7/25/98 749  0.199
17250022 ASF 7/25/98 7:50 0.218  Time (min)
17250023 ASF 7/25/98 7:52  0.188 23
17250024 ASF 7/25/98 754  0.222
17250025 ASF 7/25/98 756  0.199  Avg. (ppm)
17250026 ASF 7/25/98 7:58 0.213 0.211
No. 3 17250027 ASF 7/25/98 7:59  0.197
17250028 ASF 7/25/98 8:01 0.174
17250029 ASF 7/25/98 8:03 0.143
17250030 ASF 7/25/98 8:05 0.131
17250031 ASF 7/25/98 8:.06 0.221
17250032 ASF 7/25/98 8.08 0.238
17250033 ASF 7/25/98 8:10 0.220
17250034 ASF 7/25/98 8:12  0.223
17250035 ASF 7/25/98 8:13 0.281  Time (min)
17250036 ASF 7/25/98 8:15 0.260 23
17250037 ASF 7/25/98 8:17  0.250
17250038 ASF 7/25/98 8:19 0216  Avg. (ppm)
17250039 ASF 7/25/98 8:21 0.219 0.213
No. 4 17250040 ASF 7/25/98 8:22 0.204
17250041 ASF 7/25/98 824 0.231
17250042 ASF 7/25/98 8:26 0.175
17250043 ASF 7/25/98 8:28 0.197
17250044 ASF 7/25/98 8:29 0.133
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725Icl E
Run 2 - 7/25/98
SFs Conc. Subsample

Subsample Filename Date Time (PST) (ppm) Time & Avg.

17250045 ASF 7/25/98 8:31 0.107

17250046 ASF 7/25/98 8:33 0.106

17250047 ASF 7/25/98 8:35 0.188

17250048 ASF 7/25/98 8:36 0.197  Time (min)

17250049 ASF 7/25/98 8:38 0.193 23

17250050 ASF 7/25/98 8:40 0.214 ’

17250051 ASF 7/25/98 842 0232 Avg. (ppm)

17250052 ASF 7/25/98 8:44  0.216 0.184
No. 5 17250077 ASF 7/25/98 9:31 0.188

17250078 ASF 7/25/98 9:33 0.169

17250079 ASF 7/25/98 9:35 0.170

17250080 ASF 7/25/98 9:36 0.132

17250081 ASF 7/25/98 9:38 0.114

17250082 ASF 7/25/98 9:40  0.147

17250083 ASF 7/25/98 9:42 0.116

17250084 ASF 7/25/98 9:44  0.101

17250085 ASF 7/25/98 9:45 0.161

17250086 ASF 7/25/98 9:47 0.183

17250087 ASF 7/25/98 9:49 0.158  Time (min)

17250088 ASF 7/25/98 9:51 0.098 27

17250089 ASF 7/25/98 9:52  0.099

17250090 ASF 7/25/98 9:54  0.103  Avg. (ppm)

17250091 ASF 7/25/98 9:56  0.151 0.139
No. 6 17250092 ASF 7/25/98 9:58 0.166

17250093 ASF 7/25/98 10:00 0.199

17250094 ASF 7/25/98 . 10:01 0.174

17250095 ASF 7/25/98 10:03 0.137

17250096 ASF 7/25/98 10:05 0.172

17250097 ASF 7/25/98 10:07 0.193

17250098 ASF 7/25/98 10:08 0.152

17250099 ASF 7/25/98 10:10  0.137

17250100 ASF 7/25/98 10:12 0.165

17250101 ASF 7/25/98 10:14 0.156

17250102 ASF 7/25/98 10:15 0.160  Time (min)

17250103 ASF 7/25/98 10:17  0.204 26

17250104 ASF 7/25/98 10:19  0.156

17250105 ASF 7/25/98 10:21 0.168  Avg. (ppm)

17250106 ASF 7/25/98 10:23 0.185 0.168
No. 7 17250107 ASF 7/25/98 10:24 0.207

17250108 ASF 7/25/98 10:26  0.151

17250109 ASF 7/25/98 10:28  0.106

17250110 ASF 7/25/98 10:30  0.149

17250111 ASF 7/25/98 10:31 0.238

17250112 ASF 7/25/98 10:33  0.263
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725Icl

Run 2 - 7/25/98

SFg Conc. Subsample
Subsample Filename Date Time (PST) (ppm) Time & Avg.
17250113 ASF 7/25/98 10:35 0.277
17250114 ASF 7/25/98 10:37 0.200
17250115 ASF 7/25/98 10:38 0.189
17250116 ASF 7/25/98 10:40 0.179  Time (min)
17250117 ASF 7/25/98 10:42 0.161 25
17250118 ASF 7/25/98 10:44 0.178
17250119 ASF 7/25/98 10:45 0.190  Avg. (ppm)
17250120 ASF 7/25/98 10:47 0.193 0.191
No. 8 17250121 ASF 7/25/98 10:49 0.135
17250122 ASF 7/25/98 10:51 0.167
17250123 ASF 7/25/98 10:53 0.178
17250124 ASF - 7/25/98 10:54 0.127
17250125 ASF 7/25/98 10:56 0.140
17250126 ASF 7/25/98 10:58 0.136
17250127 ASF 7/25/98 11:00 0.149
17250128 ASF 7/25/98 11:01 0.142
17250129 ASF 7/25/98 11:03 0.179
17250130 ASF 7/25/98 11:05 0.134  Time (min)
17250131 ASF 7/25/98 11.07 0.171 25
17250132 ASF 7/25/98 11:08 0.118
17250133 ASF 7/25/98 11:10 0.167  Avg. (ppm)
17250134 ASF 7/25/98 11:12 0.213 0.154
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7271cl

Run 3 - 7/27/98

SFg Conc. Subsample
Subsample Filename Date Time (PST) (ppm) Time & Avg.
No. 1 17270005 ASF 7/27/98 7:15  0.206
17270006 ASF 7/27/98 717 0.226
17270007 ASF 7/27/98 7:18  0.253
17270008 ASF 7/27/98 7:20 0.240
17270009 ASF 7/27/98 722 0.211
17270010 ASF 7/27/98 724 0.201
17270011 ASF 7/27/98 725  0.206
17270012 ASF 7/27/98 7:27  0.205
17270013 ASF 7/27/98 729 0.218
17270014 ASF 7/27/98 7:31 0.209  Time (min)
17270015 ASF 7/27/98 7:33  0.203 25
17270016 ASF 7/27/98 734 0.197
17270017 ASF 7/27/98 736 0.193  Avg. (ppm)
17270018 ASF 7/27/98 7:38  0.147 0.208
No. 2 17270019 ASF 7/27/98 740 0.165
17270020 ASF 7/27/98 742  0.237
17270021 ASF 7/27/98 743  0.204
17270022 ASF 7/27/98 745  0.190
17270023 ASF 7/27/98 747  0.184
17270024 ASF 7/27/98 749  0.221
17270025 ASF 7/27/98 7:50 0.191
17270026 ASF 7/27/98 7:52 0.208
17270027 ASF 7/27/98 7:54 0277  Time (min)
17270028 ASF 7/27/98 7:56  0.267 23
17270029 ASF 7/27/98 7:58  0.200
17270030 ASF 7/27/98 7:59 0.166  Avg. (ppm)
17270031 ASF 7/27/98 8:01 0.122 0.202
No. 3 17270032 ASF 7/27/98 8:03 0.119
17270033 ASF 7/27/98 8:05 0.159
17270034 ASF 7/27/98 8:06 0.157
17270035 ASF 7/27/98 8:08 0.196
17270036 ASF 7/27/98 8:10  0.206
17270037 ASF 7/27/98 812  0.200
17270038 ASF 7/27/98 8:14  0.172
17270039 ASF 7/27/98 8:15 0.190
17270040 ASF 7/27/98 8:17 0.158  Time (min)
17270041 ASF 7/27/98 8:19  0.144 23
17270042 ASF 7/27/98 8:21 0.138
17270043 ASF 7/27/98 8:22 0.190 Avg. (ppm)
17270044 ASF 7/27/98 824 0.178 0.170
No. 4 17270045 ASF 7/27/98 826 0.179
17270046 ASF 7/27/98 828 0.182
17270047 ASF 7/27/98 8:29 0.181
17270048 ASF 7/27/98 8:31 0.166
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7271cl

Run 3 - 7/27/98

SF¢ Conc. Subsample

Subsample Filename Date  Time (PST) (ppm)  Time & Avg.

17270049 ASF 7/27/98 8:33 0.235

17270050 ASF 7/27/98 8:35 0.221

17270051 ASF 7/27/98 8:37 0.225

17270052 ASF 7/27/98 8:38 0.205

17270053 ASF 7/127/98 8:40 0.201 Time (min)

17270054 ASF 7/27/98 842 0.213 23

17270055 ASF 7/27/98 844  0.255

17270056 ASF 7/27/98 845 0.241 Avg. (ppm)

17270057 ASF 7/27/98 8:47 0.188 0.207
No. 5 17270058 ASF 7/27/98 8:49 0.164

17270059 ASF 7/27/98 8:51 0.150

17270060 ASF 7/27/98 8:53 0.135

17270061 ASF 7/27/98 8:54 0.137

17270062 ASF 7/27/98 8:56 0.120

17270063 ASF 7/27/98 8:58 0.128

17270064 ASF 7/27/98 9:00 0.151

17270065 ASF 7/27/98 9:01 0.174

17270066 ASF 7/27/98 9:03 0.149  Time (min)

17270067 ASF 7/27/98 9:05 0.160 23

17270068 ASF 7/27/98 9:07 0.112

17270069 ASF 7/27/98 9:09 0.117  Avg. (ppm)

17270070 ASF 7/27/98 9:10  0.102 0.138
No. 6 17270071 ASF 7/27/98 9:12 0.109

17270072 ASF 7/27/98 9:14  0.131

17270073 ASF 7/27/98 9:16 0.132

17270074 ASF 7/27/98 9:17  0.141

17270075 ASF 7127/98 9:19  0.175

17270076 ASF 7/27/98 9:21 0.155

17270077 ASF 7/127/98 9:23 0.101

17270078 ASF 7/27/98 9:25 0.090 Time (min)

17270079 ASF 7/27/98 9:26 0.170 22

17270080 ASF 7/27/98 9:28 0.132

17270081 ASF 7/27/98 9:30 0.108  Avg. (ppm)

17270082 ASF 7/27/98 9:32 0.118 0.130
No.7 17270091 ASF 7/27/98 10:03 0.107

17270092 ASF 7/27/98 10:05 0.121

17270093 ASF 7/27/98 10:.06  0.120

17270094 ASF 7/27/98 10:08 0.164

17270095 ASF 7/27/98 10:10  0.132

17270096 ASF 7/27/98 10:12 0.115

17270097 ASF 7/27/98 10:14 0.112

17270098 ASF 7/27/98 10:15  0.112  Time (min)

17270099 ASF 7/27/98 10:17 0.115 21

17270100 ASF 7/27/98 10:19 0.116
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Run 3 - 7/27/98

SFg Conc. Subsample
Subsample Filename Date  Time (PST) (ppm)  Time & Avg.
17270101 ASF 7/27/98 10:21 0.143  Avg. (ppm)
17270102 ASF 7/27/98 10:22  0.084 0.120
No. 8 17270103 ASF 7/27/98 10:24  0.099
17270104 ASF 7/27/98 10:26  0.116
17270105 ASF 7/27/98 10:28  0.098
17270106 ASF 7/27/98 10:30  0.121
17270107 ASF 7/27/98 10:31 0.105
17270108 ASF 7/27/98 10:33  0.140
17270109 ASF 7/27/98 10:35  0.181
17270110 ASF 7/27/98 10:37  0.214  Time (min)
17270111 ASF 7/27/98 10:38  0.235 22
17270112 ASF 7/27/98 10:40 . 0.202
17270113 ASF 7/27/98 10:42  0.135  Avg. (ppm)
17270114 ASF 7/27/98 10:44  0.092 0.145
No. 9 17270116 ASF 7/27/98 11:19.  0.101
17270117 ASF 7/27/98 11:21 0.112
17270118 ASF 7/27/98 11:22  0.158
17270119 ASF 7/27/98 11:24  0.142
17270120 ASF 7/27/98 11:26 0.191
17270121 ASF 7/27/98 11:28  0.135
17270122 ASF 7/27/98 11:30  0.096
17270123 ASF 7/27/98 11:31 0.089  Time (min)
17270124 ASF 7/27/98 11:33  0.107 21
17270125 ASF 7/27/98 11:35 0.144
17270126 ASF 7/27/98 11:37  0.149  Avg. (ppm)
17270127 ASF 7/27/98 11:38  0.143 0.131
No. 10 17270128 ASF 7/27/98 11:40  0.125
17270129 ASF 7/27/98 1142 0114
17270130 ASF 7/27/98 11:44  0.153
17270131 ASF 7/27/98 1145 0.121
17270132 ASF 7/27/98 11:47  0.117
17270133 ASF 7/27/98 11:49  0.104
17270134 ASF 7/27/98 11:51 0.087
17270135 ASF 7/27/98 11:53 0.124
17270136 ASF 7/27/98 11:54  0.139  Time (min)
17270137 ASF 7/27/98 11:56  0.133 23
17270138 ASF 7/27/98 11:58  0.127
17270139 ASF 7/27/98 12:.00 0.149  Avg. (ppm)
17270140 ASF 7/27/98 12:01 0.115 0.124
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Run 4 - 7/26/98

SFe Conc.  Subsample

Subsample Filename Date  Time (PST) (ppm) Time & Avg.
No. 1 17260004 ASF  7/26/98 9:31  0.134

17260005 ASF  7/26/98 9:32  0.160

17260006 ASF  7/26/98 9:34 0.164

17260007 ASF  7/26/98 9:36  0.103

17260008 ASF  7/26/98 9:38  0.144

17260009 ASF  7/26/98 9:39 0.152

17260010 ASF  7/26/98 9:41 0.156

17260011 ASF  7/26/98 9:43 0.176

17260012 ASF  7/26/98 9:45 0.147

17260013 ASF  7/26/98 9:46 0.108 Time (min)

17260014 ASF  7/26/98 9:48 0.108 24

17260015 ASF  7/26/98 9:50 0.103

17260016 ASF  7/26/98 9:52  0.107  Avg. (ppm)

17260017 ASF  7/26/98 9:54 0.147 0.136
No. 2 17260018 ASF  7/26/98 9:55 0.136

17260019 ASF  7/26/98 9:57 0.075

17260020 ASF  7/26/98 9:59 0.103

17260021 ASF  7/26/98 10:01  0.096

17260022 ASF  7/26/98 10:02 0.093

17260023 ASF  7/26/98 10:04 0.101

17260024 ASF  7/26/98 10:06 0.088

17260025 ASF  7/26/98 10:08 0.127

17260026 ASF  7/26/98 10:09 0.115

17260027 ASF  7/26/98 10:11  0.125 Time (min)

17260028 ASF  7/26/98 10:13  0.176 25

17260029 ASF  7/26/98 10:15 0.175

17260030 ASF  7/26/98 10:17  0.182  Avg. (ppm)

17260031 ASF  7/26/98 10:18  0.151 0.124
No. 3 17260032 ASF  7/26/98 10:20 0.172

17260033 ASF  7/26/98 10:22 0.184

17260034 ASF  7/26/98 10:24 0.146

17260035 ASF  7/26/98 10:25 0.169

17260036 ASF  7/26/98 10:27 0.148

17260037 ASF  7/26/98 10:29 0.175

17260038 ASF  7/26/98 10:31  0.160

17260039 ASF  7/26/98 10:33 0.122

17260040 ASF  7/26/98 10:34 0.170 Time (min)

17260041 ASF  7/26/98 10:36  0.225 23

17260042 ASF  7/26/98 10:38 0.148

17260043 ASF  7/26/98 10:40 0.114 Avg. (ppm)

17260044 ASF  7/26/98 10:41 0.144 0.160
No. 4 17260045 ASF  7/26/98 10:43 0.106

17260046 ASF  7/26/98 10:45 0.156

17260047 ASF  7/26/98 10:47  0.211
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SFs Conc.  Subsample

17260048 ASF 7/26/98 10:49 0.149

17260049 ASF 7/26/98 10:50 0.190

17260050 ASF 7/26/98 10:52 0.218

17260051 ASF 7/26/98 10:54 0.229

17260052 ASF 7/26/98 10:56 0.202

17260053 ASF 7/26/98 10:57 0.234 Time (min)

17260054 ASF 7/26/98 10:59 0.229 23

17260055 ASF 7/26/98 11:01 0.257

17260056 ASF 7/26/98 11:03  0.234 Avg. (ppm)

17260057 ASF 7/26/98 11:04 0.211 0.202
No. 5 17260058 ASF 7/26/98 11:06 0.195

17260059 ASF 7/26/98 11:08 0.129

17260060 ASF 7/26/98 11:10 0.186

17260061 ASF 7/26/98 11:11 0173

17260062 ASF 7/26/98 11:13 0.175

17260063 ASF 7/26/98 11:15 0.178

17260064 ASF 7/26/98 11:17 0.157

17260065 ASF 7/26/98 11:19  0.074

17260066 ASF 7/26/98 11:20 0.089 Time (min)

17260067 ASF 7/26/98 11:22 0124 23

17260068 ASF 7/26/98 11:24 0.107

17260069 ASF 7/26/98 11:26 0.089 Avg. (ppm)

17260070 ASF 7/26/98 11:27 0.072 0.135
No. 6 17260071 ASF 7/26/98 11:50 0.179

17260072 ASF 7/26/98 11:52 0.180

17260073 ASF 7/26/98 11:54 0.153

17260074 ASF 7/26/98 11:56 0.125

17260075 ASF 7/26/98 11:57 0.125

17260076 ASF 7/26/98 11:59 0.165

17260077 ASF 7/26/98 12:01 0.199

17260078 ASF 7/26/98 12:03 0.219

17260079 ASF 7/26/98 12:05 0.185

17260080 ASF 7/26/98 12:06 0.189 Time (min)

17260081 ASF 7/26/98 12:08 0.148 25

17260082 ASF 7/26/98 12210 0.162

17260083 ASF  7/26/98 12112 0.164 Avg. (ppm)

17260084 ASF 7/26/98 12:13  0.154 0.168
No. 7 17260085 ASF 7/26/98 12:15 0.133

17260086 ASF 7/26/98 1217  0.142

17260087 ASF 7/26/98 1219 0.077

17260088 ASF 7/26/98 12:21  0.085

17260089 ASF 7/26/98 12:22 0.114

17260090 ASF 7/26/98 12:24 0.145

17260091 ASF 7/26/98 12:26  0.107

17260092 ASF 7/26/98 12:28 0.107

17260093 ASF 7/26/98 12:29 0.077 Time (min)

17260094 ASF 7/26/98 12:31  0.096 23

17260095 ASF 7/26/98 12:33 0.062
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SFs Conc.  Subsample

17260096 ASF 7/26/98 12:35 0.000 Avg. (ppm)

17260097 ASF 7/26/98 12:36  0.060 0.093
No. 8 17260098 ASF 7/26/98 12:38 0.137

17260099 ASF 7/26/98 12:40 0.074

17260100 ASF 7/26/98 12:42 0.085

17260101 ASF 7/26/98 12:43 0.169

17260102 ASF 7/26/98 12:45 0.130

17260103 ASF 7/26/98 12:47 0.083

17260104 ASF 7/26/98 12:49 0.119

17260105 ASF 7/26/98 12:50 0.132

17260106 ASF 7/26/98 12:52 0.100 Time (min)

17260107 ASF 7/26/98 12:54 0.156 23

17260108 ASF 7/26/98 12:56 0.144

17260109 ASF  7/26/98 12:58 0.145 Avg. (ppm)

17260110 ASF 7/26/98 12:59 0.150 0.125
No. 9 17260111 ASF 7/26/98 13:01  0.081

17260112 ASF 7/26/98 13:03 0.099

17260113 ASF 7/26/98 13:05 0.093

17260114 ASF 7/26/98 13:06 0.086

17260115 ASF 7/26/98 13:08 0.095

17260116 ASF 7/26/98 13:10 0.049

17260117 ASF 7/26/98 13:12  0.061

17260118 ASF 7/26/98 13:14 0.000

17260119 ASF 7/26/98 13:15 0.000 Time (min)

17260120 ASF 7/26/98 13:17 0.000 23

17260121 ASF 7/26/98 13:19  0.047

17260122 ASF 7/26/98 13:21  0.069 Avg. (ppm)

17260123 ASF 7/26/98 13:22 0.062 0.057
No. 10 17260124 ASF 7/26/98 13:24 0.093

17260125 ASF 7/26/98 13:26 0.070

17260126 ASF 7/26/98 13:28 0.069

17260127 ASF 7/26/98 13:30 0.059

17260128 ASF 7/26/98 13:31  0.053

17260129 ASF 7/26/98 13:33 0.052

17260130 ASF 7/26/98 13:35 0.068

17260131 ASF 7/26/98 13:37 0.073

17260132 ASF 7/26/98 13:38  0.109 Time (min)

17260133 ASF 7/26/98 13:40 0.082 23

17260134 ASF 7/26/98 13:42 0.072

17260135 ASF  7/26/98 13:44 04131  Avg. (ppm)

17260136 ASF 7/26/98 13:45 0.108 0.080
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File list for 7/24/98 - Run 1 Loadout and Silo

SFsConc.  Load Out
Filename Date Time (PST) (ppm) (tons) Comments
17240001 ASF 7/24/98 7:22 Silo Exhaust Duct (SED)
17240002 ASF 7/24/98 7:24 being monitored by FTIR,
17240003 ASF 7/24/98 7:26 capture data not usable.
17240004 ASF 7/24/98 7:28 20.89
17240005 ASF 7/24/98 7:30
17240006 ASF 7/24/98 7:32 21.45
17240007 ASF 7/24/98 7:34
17240008 ASF 7/24/98 7:35
17240009 ASF 7/24/98 7:37
7:38 21.20
17240010 ASF 7/24/98 7:39
17240011 ASF 7/24/98 7:41 21.34
17240012 ASF 7/24/98 7:42
7:43 20.83
17240013 ASF 7/24/98 7:44
7:45 21.39
17240014 ASF 7/24/98 7:46 20.10
17240015 ASF 7/24/98 7:48 21.04
7:49 4.03
17240016 ASF 7/24/98 7:50
17240017 ASF 7/24/98 7:51
7:52 21.19
17240018 ASF 7/24/98 7:53
17240019 ASF 7/24/98 7:55
7:56 21.12
17240020 ASF 7/24/98 7:57
17240021 ASF 7/24/98 7:58 3.99
7:59 21.27
17240022 ASF 7/24/98 8:00
17240023 ASF 7/24/98 8:02 21.12
17240024 ASF 7/24/98 8:04
17240025 ASF 7/24/98 8:05 21.17 Usable data.
17240026 ASF 7/24/98 8:07 0.134 21.25
17240027 ASF 7/24/98 8:09 0.183
17240028 ASF 7/24/98 8:11 Silo 1 being used
8:12 21.39 sporadically, capture data
17240029 ASF 7/24/98 8:13 not usable.
17240030 ASF 7/24/98 8:14
8:15 21.16
17240031 ASF 7/24/98 8:16
17240032 ASF 7/24/98 8:18
17240033 ASF 7/24/98 8:20
17240034 ASF 7/24/98 8:21
17240035 ASF 7/24/98 8:23 21.40
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SFg Conc.  Load Out
Filename Date Time (PST) (ppm) (tons) Comments
8:24 20.91
17240036 ASF 7/24/98 8:25
17240037 ASF 7/24/98 8:27 2.54
17240038 ASF 7/24/98 8:28 21.22
17240039 ASF 7/24/98 8:30 0.206 21.43 Usable data.
17240040 ASF 7/24/98 8:32 0.262
8:33 21.20
17240041 ASF 7/24/98 8:34 0.264
17240042 ASF 7/24/98 8:36 0.218
17240043 ASF 7/24/98 8:37 0.215
8:38 21.22
17240044 ASF 7/24/98 8:39 0.242 21.36
17240045 ASF 7/24/98 8:41 0.261 21.35
17240046 ASF 7/24/98 8:43 0.224 21.05
17240047 ASF 7/24/98 8:45 0.199
17240048 ASF 7/24/98 8:46 0.227
8:46 20.94
17240049 ASF 7/24/98 8:48 0.251
8:49 21.38
17240050 ASF 7/24/98 8:50 0.247 21.33
17240051 ASF 7/24/98 8:52 0.241 21.12
17240052 ASF 7/24/98 8:53 0.239
8:54 21.04
17240053 ASF 7/24/98 8:55 0.208 21.17
17240054 ASF 7/24/98 8:57 0.206
17240055 ASF 7/24/98 8:59 0.240 21.26
17240056 ASF 7/24/98 9:00 0.250
17240057 ASF 7/24/98 9:02 0.215
9:03 20.88
17240058 ASF 7/24/98 9:04 0.246
9:05 19.91
17240059 ASF 7/24/98 9:06 0.256
17240060 ASF 7/24/98 9:08 0.229
17240061 ASF 7/24/98 9:09 0.244
9:10 21.22 Gate open on truck; 2 tons
17240062 ASF 7/24/98 9:11 0.216 spilled in tunnel.
9:12 21.10
17240063 ASF 7/24/98 9:13 0.235
17240064 ASF 7/24/98 9:15 0.235
17240065 ASF 7/24/98 9:16 0.187 21.04
17240066 ASF 7/24/98 9:18 THC spike gas run through
17240067 ASF 7/24/98 9:20 sample lines, capture data
9:21 21.10 not usable.
17240068 ASF 7/24/98 9:22 21.58 Spill cleaned up in tunnel
17240069 ASF 7/24/98 9:24 21.27
17240070 ASF 7/24/98 9:25 0.151 Usable data.
17240071 ASF 7/24/98 9:27 0.198
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SFg Conc.  Load Out

Filename Date Time (PST) (ppm) (tons) Comments
9:28 21.46
17240072 ASF 7/24/98 9:29 0.211
17240073 ASF 7/24/98 9:30 0.264
17240074 ASF 7/24/98 9:32 0.273
9:33 21.44 Silo Exhaust Duct (SED)
17240075 ASF 7/24/98 9:34 being monitored by FTIR,
9:37 21.42 capture data not usable.
9:38 21.36
17240076 ASF 7/24/98 9:39 21.20
17240077 ASF 7/24/98 9:41
9:42 21.06
17240078 ASF 7/24/98 9:43
9:44 7.00
17240079 ASF 7/24/98 9:45 21.13
17240080 ASF 7/24/98 9:46
17240081 ASF 7/24/98 9:48
9:49 20.88
17240082 ASF 7/24/98 9:50 21.34
17240083 ASF 7/24/98 9:52
17240084 ASF 7/24/98 9:53 21.20
17240085 ASF 7/24/98 9:55 21.53
17240086 ASF 7/24/98 9:57
9:58 21.52
17240087 ASF 7/24/98 9:59
17240088 ASF 7/24/98 10:00 21.29
17240089 ASF 7/24/98 10:02 21.60
17240090 ASF 7/24/98 10:04
10:05 20.94
17240091 ASF 7/24/98 10:06 21.27
10:07 21.22
17240092 ASF 7/24/98 10:08
17240093 ASF 7/24/98 10:09 20.96
17240094 ASF 7/24/98 10:11 21.44
17240095 ASF 7/24/98 10:13
10:14 21.06
17240096 ASF 7/24/98 10:15
17240097 ASF 7/24/98 10:16
17240098 ASF 7/24/98 10:18
17240099 ASF 7124/98 10:20
17240100 ASF 7/24/98 10:22
17240101 ASF 7/24/98 10:23
17240102 ASF 7/24/98 10:25
17240103 ASF 7/24/98 10:27 21.50
10:28 20.43
17240104 ASF 7/24/98 10:29
10:30 21.41
17240105 ASF 7/24/98 10:31
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SFs Conc.  Load Out ,
Filename Date Time (PST) (ppm) (tons) Comments

17240106 ASF 7/24/98 10:32

10:33 21.29
17240107 ASF 7/24/98 10:34

10:35 21.08
17240108 ASF 7/24/98 10:36 21.39
17240109 ASF 7/24/98 10:38 21.33
17240110 ASF 7/24/98 10:39

10:40 21.14
17240111 ASF 7/24/98 10:41 21.45
17240112 ASF 7/24/98 10:43 21.25
17240113 ASF 7/24/98 10:45
17240114 ASF 7/24/98 10:46 21.26
17240115 ASF 7/24/98 10:48
17240116 ASF 7/24/98 10:50
17240117 ASF 7/24/98 10:52 21.40
17240118 ASF 7/24/98 10:53
17240119 ASF 7/24/98 10:55

10:56 21.40
17240120 ASF 7/24/98 10:57

10:58 21.07
17240121 ASF 7/24/98 10:59
17240122 ASF 7/24/98 11:00 0.166 21.51 Usable data.

11:01 21.33
17240123 ASF 7/24/98 11:02 0.162
17240124 ASF 7/24/98 11:04 0.229
17240125 ASF 7/24/98 11:06 0.220
17240126 ASF 7/24/98 11:07 0.207
17240127 ASF 7/24/98 11:09 0.182 21.29

11:10 21.34
17240128 ASF 7/24/98 11:11 0.153

11:12 21.42
17240129 ASF 7/24/98 11:13 0.203
17240130 ASF 7/24/98 11:15 0.254
17240131 ASF 7/24/98 11:16 0.226

11:17 21.30
17240132 ASF 7/24/98 11:18 0.228 21.29
17240133 ASF 7/24/98 11:20 0.234
17240134 ASF 7/24/98 11:22 0.243 21.40
17240135 ASF 7/24/98 11:23 0.242 21.45

11:24 20.78
17240136 ASF 7/24/98 11:25 0.248

11:26 21.43
17240137 ASF 7/24/98 11:27 0.187

11:28 21.32
17240138 ASF 7/24/98 11:29 0.158
17240139 ASF 7/24/98 11:30 0.193
17240140 ASF 7/24/98 11:32 0.225
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SFs Conc.  Load Out

Filename Date Time (PST) (ppm) (tons) Comments
11:33 21.35
17240141 ASF 7/24/98 11:34 0.145
17240142 ASF 7/24/98 11:36 0.159 21.19
17240143 ASF 7/24/98 11:37 0.152
11:38 21.12
17240144 ASF 7/24/98 11:39 0.097 21.14
17240145 ASF 7/24/98 11:41 0.144 24.84
17240146 ASF 7/24/98 11:43 0.172 21.17
17240147 ASF 7/24/98 11:44 0.139
11:45 20.12
17240148 ASF 7/24/98 11:46 0.124
17240149 ASF 7/24/98 11:48 0.170
17240150 ASF 7/24/98 11:50 0.163 21.34
17240151 ASF 7/24/98 11:52 0.186
17240152 ASF 7/24/98 11:53 0.215 21.06
17240153 ASF 7/24/98 11:55 0.137 21.15
17240154 ASF 7/24/98 11:57 0.091 21.31
17240155 ASF 7/24/98 11:59 0.100
17240156 ASF 7/24/98 12:00 0.127
17240157 ASF 7/24/98 12:02 0.135 21.35
17240158 ASF 7/24/98 12:04 0.152 21.22
17240159 ASF 7/24/98 12:05 0.180 21.32

17240160 ASF 7/24/98 12:07 0.164
17240161 ASF 7/24/98 12:09 0.206
12:10 21.22
17240162 ASF 7/24/98 12:11 0.257
17240163 ASF 7/24/98 12:12 0.131

17240164 ASF 7/24/98 12:14 0.164

12:15 21.02
17240165 ASF 7/24/98 12:16 0.139

12:17 23.99
17240166 ASF 7/24/98 12:18 0.104
17240167 ASF 7/24/98 12:19 0.135 21.29
17240168 ASF 7/24/98 12:21 0.159

12:22 21.00
17240169 ASF 7/24/98 12:23 0.129
17240170 ASF 7/24/98 12:25 0.089 21.47
17240171 ASF 7/24/98 12:26 0.139
17240172 ASF 7/24/98 12:28 0.117
17240173 ASF 7/24/98 12:30 0.092 21.46

17240174 ASF 7/24/98 12:32 0.128
17240175 ASF 7/24/98 12:34 0.135

17240176 ASF 7/24/98 12:35 0.092 21.33
12:36 20.40
17240177 ASF 7/24/98 12:37 0.159 21.73
12:38 21.28
17240178 ASF 7/24/98 12:39 0.151
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SFs Conc.  Load Out
Filename Date Time (PST) (ppm) (tons) Comments
12:40 21.16
17240179 ASF 7/24/98 12:41 0.182
17240180 ASF 7/24/98 12:42 0.175 21.39
17240181 ASF 7/24/98 12:44 0.146 20.33
17240182 ASF 7/24/98 12:46 0.168
17240183 ASF 7/24/98 12:48 0.165 21.57
17240184 ASF 7/24/98 12:49 0.123 21.25
17240185 ASF 7/24/98 12:51 0.183 21.20
17240186 ASF 7/24/98 12:53 0.166 21.17
12:54 21.31
17240187 ASF 7/24/98 12:55 0.137
17240188 ASF 7/24/98 12:56 0.123
17240189 ASF 7/24/98 12:58 0.203
13:02 21.19
Average Concentration (ppm) 0.185
Maximum Concentration (ppm) 0.273
Minimum Concentration (ppm) 0.089
Average Concentration (g/ft’) 3.17E-05
Stack Gas Flowrate (acfm) 11,261
Capture Rate (g/min) 0.357
Sampling Time (min) 173
Total Capture (g) 61.8
Loadout during capture tests (tons/hr) 478.05
Loadout during all testing (tons/hr) 453.17
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File list for 7/25/98 - Run 2 Loadout and Silo

SFs Conc. Load Out

Filename Date Time (PST) (ppm) (tons) Comments

7:02 21.12

7:04 21.43

7:08

7:09 21.24

7:12 21.02
17250001 ASF  7/25/98 713 0.176 Usable data.
17250002 ASF  7/25/98 715 0.194
17250003 ASF  7/25/98 717  0.206
17250004 ASF  7/25/98 719  0.193
17250005 ASF  7/25/98 720 0.269 20.92
17250006 ASF  7/25/98 722 0.272

7:23 23.87
17250007 ASF  7/25/98 724  0.234

7:25 23.65
17250008 ASF  7/25/98 7:26  0.236
17250009 ASF  7/25/98 728 0.168
17250010 ASF  7/25/98 729  0.161 21.21
17250011 ASF  7/25/98 7:31 0.148

7:32 23.93
17250012 ASF  7/25/98 7:33 0.156
17250013 ASF  7/25/98 7:35 0.231 21.09
17250014 ASF  7/25/98 7:36 0.181
17250015 ASF  7/25/98 7:38  0.199
17250016 ASF  7/25/98 740 0217 24.43
17250017 ASF  7/25/98 742  0.228 20.59
17250018 ASF  7/25/98 743 0227

7:44 23.24
17250019 ASF  7/25/98 745 0.231 20.64
17250020 ASF  7/25/98 747 0213

7:48 24.47
17250021 ASF  7/25/98 749  0.199
17250022 ASF  7/25/98 7:50 0.218

7:51 21.26
17250023 ASF ~ 7/25/98 752  0.188
17250024 ASF  7/25/98 754 0222

7:55 24.52
17250025 ASF  7/25/98 7:56  0.199

7:57 21.32
17250026 ASF  7/25/98 758  0.213
17250027 ASF  7/25/98 759  0.197 21.26
17250028 ASF  7/25/98 8:01 0.174
17250029 ASF  7/25/98 8:03 0.143
17250030 ASF  7/25/98 805 0.131 19.73
17250031 ASF  7/25/98 8:06 0.221
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SFg Conc. Load Out

Filename Date Time (PST) (ppm) (tons) Comments

8:07 21.05
17250032 ASF 7/25/98 8:08 0.238
17250033 ASF 7/25/98 8:10 0.220 21.45
17250034 ASF 7/25/98 8:12 0.223
17250035 ASF 7/25/98 8:13 0.281

8:14 21.31
17250036 ASF 7/25/98 8:15 0.260
17250037 ASF 7/25/98 8:17 0.250 24.65
17250038 ASF 7/25/98 8:19 0.216

8:20 24.48
17250039 ASF 7/25/98 8:21 0.219
17250040 ASF 7/25/98 8:22 0.204 21.13
17250041 ASF 7/25/98 8:24 0.231

8:25 24.03
17250042 ASF 7/25/98 8:26 0.175
17250043 ASF 7/25/98 8:28 0.197 21.50
17250044 ASF 7/25/98 8:29 0.133

8:30 21.16
17250045 ASF 7/25/98 8:31 0.107

8:32 21.27
17250046 ASF 7/25/98 8:33 0.106

8:34 21.25
17250047 ASF 7/25/98 8:35 0.188
17250048 ASF 7/25/98 . 8:36 0.197
17250049 ASF 7/25/98 8:38 0.193 24.45

8:39 21.26
17250050 ASF 7/25/98 8:40 0.214
17250051 ASF 7/25/98 8:42 0.232 21.30
17250052 ASF 7/25/98 8:44 0.216
17250053 ASF  7/25/98 8:45 SED being monitored by

8:46 23.21 FTIR, capture data not
17250054 ASF 7/25/98 8:47 usable.

8:48 21.00
17250055 ASF 7/25/98 8:49
17250056 ASF 7/25/98 8:51 24.47
17250057 ASF 7/25/98 8:52 21.18
17250058 ASF 7/25/98 8:54
17250059 ASF 7/25/98 8.56
17250060 ASF 7/25/98 8:58
17250061 ASF 7/25/98 8:59

9:00 23.80
17250062 ASF 7/25/98 9:01

9:02 21.00
17250063 ASF 7/25/98 9:03 20.80
17250064 ASF 7/25/98 9:05
17250065 ASF 7/25/98 9:06 21.18
17250066 ASF 7/25/98 9:08
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SFg Conc. Load Qut
Filename Date Time (PST) (ppm) (tons) Comments
17250067 ASF 7/25/98 9:10 23.67
17250068 ASF 7/25/98 9:12
17250069 ASF 7/25/98 9:13 20.89
17250070 ASF 7/25/98 9:15 20.87
17250071 ASF 7/25/98 9:17 21.02
9:18 12.00
17250072 ASF 7/25/98 9:19
17250073 ASF 7/25/98 9:20
9:21 21.01
17250074 ASF 7/25/98 9:22
17250075 ASF 7/25/98 9:24 24.19
17250076 ASF 7/25/98 9:26
9:28 20.93
17250077 ASF 7/25/98 9:31 0.188 20.94 Usable data.
17250078 ASF 7/25/98 9:33 0.169 8.00
17250079 ASF 7/25/98 9:35 0.170 21.10
17250080 ASF 7/25/98 9:36 0.132
17250081 ASF 7/25/98 9:38 0.114
17250082 ASF 7/25/98 9:40 0.147
9:41 23.87
17250083 ASF 7/25/98 9:42 0.116
17250084 ASF 7/25/98 9:44 0.101
17250085 ASF 7/25/98 9:45 0.161 15.03
17250086 ASF 7/25/98 9:47 0.183 24.58
9:48 21.17
17250087 ASF 7/25/98 9:49 0.158
17250088 ASF 7/25/98 9:51 0.098
17250089 ASF 7/25/98 9:52 0.099
17250090 ASF 7/25/98 9:54 0.103
9:55 23.58
17250091 ASF 7/25/98 9:56 0.151
9:57 20.86
17250092 ASF 7/25/98 9:58 0.166
9:59 22.79
17250093 ASF 7/25/98 10:00 0.199
17250094 ASF 7/25/98 10:01 0.174
10:02 20.70
17250095 ASF 7/25/98 10:03 0.137
17250096 ASF 7/25/98 10:05 0.172
10:06 24.19
17250097 ASF 7/25/98 10:07 0.193
17250098 ASF 7/25/98 10:08 0.152
10:09 21.06
17250099 ASF 7/25/98 10:10 0.137
17250100 ASF 7/25/98 10:12 0.165
17250101 ASF 7/25/98 10:14 0.156
17250102 ASF 7/25/98 10:15  0.160 23.54

3 52/10/00 11:52 AM 725Icl 725 All




725Icl

SFg Conc. Load Out

Filename Date Time (PST) (ppm) (tons) Comments

10:16 6.18
17250103 ASF  7/25/98 10:17  0.204
17250104 ASF  7/25/98 1019  0.156
17250105 ASF  7/25/98 10:21 0.168
17250106 ASF  7/25/98 10:23 0.185
17250107 ASF  7/25/98 10:24  0.207
17250108 ASF  7/25/98 10:26  0.151
17250109 ASF  7/25/98 10:28  0.106 24.06
17250110 ASF  7/25/98 10:30 0.149 20.91
17250111 ASF  7/25/98 10:31 0.238

10:32 21.06
17250112 ASF  7/25/98 10:33  0.263
17250113 ASF  7/25/98 10:35  0.277 20.79
17250114 ASF  7/25/98 10:37  0.200
17250115 ASF  7/25/98 10:38 - 0.189

10:39
17250116 ASF  7/25/98 10:40 0.179

10:41 21.03
17250117 ASF  7/25/98 10:42  0.161

10:43 21.00
17250118 ASF  7/25/98 10:44  0.178
17250119 ASF  7/25/98 10:45 0.190

10:46
17250120 ASF  7/25/98 10:47 0.193

10:48 20.90
17250121 ASF  7/25/98 1049 0.135

10:50 20.80
17250122 ASF  7/25/98 10:51 0.167

10:52 20.87
17250123 ASF  7/25/98 10:53 0.178
17250124 ASF  7/25/98 10:54  0.127 20.91
17250125 ASF  7/25/98 10:56  0.140
17250126 ASF  7/25/98 10:58 0.136
17250127 ASF  7/25/98 11:00 0.149 20.91
17250128 ASF  7/25/98 11:01 0.142
17250129 ASF  7/25/98 11:03  0.179

11:04 21.07
17250130 ASF  7/25/98 11:05 0.134
17250131 ASF  7/25/98 11:07 0171
17250132 ASF  7/25/98 11:08  0.118
17250133 ASF  7/25/98 11:10  0.167 21.13
17250134 ASF  7/25/98 11:12  0.213
Average Concentration (ppm) 0.182
Maximum Concentration (ppm) 0.281
Minimum Concentration (ppm) 0.098
Average Concentration (g/ft®) 3.13E-05
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SFg Conc. Load Out

Filename Date Time (PST) (ppm) (tons) Comments
Stack Gas Flowrate (acfm) 10,922
Capture Rate (g/min) 0.341
Sampling Time (min) 192
Total Capture (g) 65.6
Loadout during capture tests (tons/hr) 391.41
Loadout during all testing (tons/hr) 399.72
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File list for 7/27/98 - Run 3 Loadout and Silo

SFs Conc. Load Out

Filename Date Time (PST) (ppm) (tons) Comments
17270001 ASF 7/27/98 7:08
17270002 ASF 7/27/98 7:09 21.13
17270003 ASF 7/27/98 7:11
17270004 ASF 7/27/98 7:13 23.06
17270005 ASF 7/27/98 7:15  0.206 Usable data.
17270006 ASF 7/27/98 717  0.226
17270007 ASF 7/27/98 7:18  0.253 21.28
17270008 ASF 7/27/98 7:20 0.240
17270009 ASF 7/27/98 722 0.211
17270010 ASF 7/27/98 724 0.201
17270011 ASF 7/27/98 7:25 0.206
17270012 ASF 7/27/98 7:27 0.205
17270013 ASF 7/27/98 729 0218
17270014 ASF 7/27/98 7:31 0.209
17270015 ASF 7/27/98 7:33  0.203
17270016 ASF 7/27/98 7:34  0.197
17270017 ASF 7/27/98 7:36 0.193

7:37 24.33
17270018 ASF 7/27/98 7:38  0.147

7:39 25.65
17270019 ASF 7/27/98 740 0.165
17270020 ASF 7/27/98 742 0237
17270021 ASF 7/27/98 743  0.204

7:44 24.80
17270022 ASF 7/27/98 745  0.190
17270023 ASF 7/27/98 747 0.184 24.66
17270024 ASF 7/27/98 749  0.221
17270025 ASF 7/27/98 7:50 0.191
17270026 ASF 7/27/98 7:52  0.208
17270027 ASF 7/27/98 7:54 0277 25.28
17270028 ASF 7/27/98 756  0.267 25.21
17270029 ASF 7/27/98 7:58 0.200
17270030 ASF 7/27/98 7:59 0.166
17270031 ASF 7/27/98 8:01 0.122 24.38

8:02 20.95
17270032 ASF 7/27/98 8:.03 0.119

8:04 25.70
17270033 ASF 7/27/98 8:05 0.159
17270034 ASF 7/27/98 8:06 0.157
17270035 ASF 7/27/98 8:.08 0.196
17270036 ASF 7/27/98 8:10  0.206 27.84
17270037 ASF 7/27/98 8:12  0.200 21.40
17270038 ASF 7/27/98 8:14  0.172 24.25
17270039 ASF 7/27/98 8:15 0.190

8:16 25.16
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SFs Conc. Load Out

Filename Date Time (PST) (ppm) (tons) Comments
17270040 ASF 7/27/98 8:17 0.158
17270041 ASF 7/27/98 8:19 0.144 25.56
17270042 ASF 7/27/98 8:21 0.138 24.04
17270043 ASF 7/27/98 8:22 0.190 21.38

8:23
17270044 ASF 7/27/98 8:24 0.178 24.23

8:25
17270045 ASF 7/27/98 8:26 0.179 25.71
17270046 ASF 7/27/98 8:28 0.182 26.16
17270047 ASF 7/27/98 8:29 0.181

8:30 24.72
17270048 ASF 7/27/98 8:31 0.166

8:32 21.37
17270049 ASF 7/27/98 8:33 0.235

8:34 25.66
17270050 ASF 7/27/98 8:35  0.221 21.18
17270051 ASF 7/27/98 8:37 0.225
17270052 ASF 7/27/98 8:38  0.205 26.16
17270053 ASF 7/27/98 8:40  0.201 25.40

8:41 21.36
17270054 ASF 7/27/98 8:42 0.213

8:43 21.30
17270055 ASF 7/27/98 8:44 0.255 25.84
17270056 ASF 7/27/98 8:45 0.241
17270057 ASF 7/27/98 8:47 0.188

8:48 25.96
17270058 ASF 7/27/98 849 0.164 21.12
17270059 ASF 7/27/98 8:51 0.150 21.33
17270060 ASF 7/27/98 8:53 0.135 26.13
17270061 ASF 7/27/98 8:54 0.137 24 .45

8:55 24.45
17270062 ASF 7/27/98 8:56 0.120 21.31
17270063 ASF 7/27/98 8:58 0.128 20.44
17270064 ASF 7/27/98 9:00 0.151 24.61
17270065 ASF 7/27/98 9:01 0.174

9:02 26.01
17270066 ASF 7/27/98 9:03 0.149 24.10

9:04 21.28
17270067 ASF 7/27/98 9:05 0.160
17270068 ASF 7/27/98 9:07 0.112 23.19

9:08 25.55
17270069 ASF 7/27/98 9:09 0.117
17270070 ASF 7127/98 9:10 0.102 24.46
17270071 ASF 7/27/98 9112  0.109 21.28
17270072 ASF 7/27/98 9:14  0.131 21.37
17270073 ASF 7/27/98 9116  0.132 25.64
17270074 ASF 7/27/98 9:17  0.141
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SFs Conc. Load Out
Filename Date Time (PST) (ppm) (tons) Comments
17270075 ASF 7/27/98 9:19 0.175 25.13
17270076 ASF 7/27/98 9:21 0.155
17270077 ASF 7/27/98 9:23 0.101 24.44
17270078 ASF 7/27/98 9:25 0.090
17270079 ASF 7/27/98 9:26 0.170
9:27 25.54
17270080 ASF 7/27/98 9:28 0.132
9:29 21.36
17270081 ASF 7/27/98 9:30 0.108
17270082 ASF 7/27/98 9:32 0.118 25.71
17270083 ASF 7/27/98 9:33 Instrument off-line for
9:34 27.74 manual method port change,
17270084 ASF 7/27/98 9:35 21.49 capture data not usable.
17270085 ASF 7/27/98 9:37
9:38 24.79
17270086 ASF 7/27/98 9:39
9:43 24.51
9:45 25.72
9:47 25.18
9:52 25.88
17270087 ASF 7/27/98 9:54 26.39
17270088 ASF 7/27/98 9:56
9:57 8.02
9:58 21.26
17270089 ASF 7/27/98 9:59
10:00 21.07
17270090 ASF 7/27/98 10:01
17270091 ASF 7/27/98 10:03 0.107 Usable data.
10:04 26.08
17270092 ASF 7/27/98 10:05 0.121
17270093 ASF 7/27/98 10:06 0.120 25.78
10:07 24.42
17270094 ASF 7/27/98 10:08 0.164
10:09 24.33
17270095 ASF 7/27/98 10:10 0.132
10:11 25.93
17270096 ASF 7/27/98 10:12 0.115
17270097 ASF 7/27/98 10:14 0.112 25.22
17270098 ASF 7/27/98 10:15 0.112
10:16 24.78
17270099 ASF 7/27/98 10:17 0.115
17270100 ASF 7/27/98 10:19 0.116
10:20 25.86
17270101 ASF 7/27/98 10:21 0.143
17270102 ASF 7/27/98 10:22 0.084 24.52
10:23 21.25
17270103 ASF 7/27/98 10:24 0.099
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SF¢ Conc. Load Out
Filename Date Time (PST) (ppm) (tons) Comments
10:25 25.72
17270104 ASF 7/27/98 10:26  0.116
10:27 26.14
17270105 ASF 7/27/98 10:28  0.098 20.98
17270106 ASF 7/27/98 10:30 0.121 21.35
17270107 ASF 7/27/98 10:31 0.105
10:32 26.10
17270108 ASF 7/27/98 10:33  0.140
10:34 21.25
17270109 ASF 7/27/98 10:35 0.181 21.29
17270110 ASF 7/27/98 10:37 0.214 21.40
17270111 ASF 7/27/98 10:38  0.235
10:39 25.70
17270112 ASF 7/27/98 10:40 0.202
17270113 ASF 7/27/98 10:42 0.135
10:43 25.28
17270114 ASF 7/27/98 10:44  0.092
10:45 ‘ 21.39 SED being monitored by
10:47 21.38 FTIR (grab samples),
10:50 25.76 capture data not usable.
10:51 21.21
10:52 21.44
10:56 25.52
10:57 21.61
11:00 25.58
11:01 20.87
11:03 21.30
11:08 25.74
11:09 21.45
11:11 22.47
11:13 27.91
17270115 ASF 7/27/98 11:17 Usable data.
11:18 23.26
17270116 ASF 7/27/98 11:19 0.101
17270117 ASF 7/27/98 11:21 0.112 25.22
17270118 ASF 7/27/98 11:22  0.158
11:23 25.78
17270119 ASF 7/27/98 11:24  0.142
11:25 24,53
17270120 ASF 7/27/98 11:26 0.191
17270121 ASF 7/27/98 11:28  0.135
11:29 25.92
17270122 ASF 7/27/98 11:30  0.096
17270123 ASF 7/27/98 11:31 0.089
17270124 ASF 7/27/98 11:33  0.107 25.79
11:34 24.91
17270125 ASF 7/27/98 11:35 0.144
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SFs Conc. Load Out

Filename Date Time (PST) (ppm) (tons) Comments

11:36 24.56
17270126 ASF 7/27/98 11:37  0.149 26.60
17270127 ASF 7/27/98 11:38  0.143

11:39 26.14
17270128 ASF 7/27/98 11:40 0125

11:41 2567
17270129 ASF 7/27/98 11:42  0.114

11:43 26.10
17270130 ASF 7/27/98 11:44  0.153
17270131 ASF 7/27/98 11:45  0.121 24 .49
17270132 ASF 7/27/98 11:47  0.117

11:48 25.96
17270133 ASF 7/27/98 11:49  0.104

11:50 25.46
17270134 ASF 7/27/98 11:51 0.087 24.81

11:52 21.08
17270135 ASF 7/27/98 11:53 0.124
17270136 ASF 7/27/98 11:54  0.139

11:55 24.64
17270137 ASF 7/27/98 11:56  0.133
17270138 ASF 7/27/98 11:58  0.127
17270139 ASF 7/27/98 12:00 0.149
17270140 ASF 7/27/98 12:01 0.115
Average Concentration (ppm) 0.159
Maximum Concentration (ppm) 0.277094
Minimum Concentration (ppm) 0.0843839
Average Concentration (g/ft’) 2.73E-05
Stack Gas Flowrate (acfm) 10,832
Capture Rate (g/min) 0.296
Sampling Time (min) 217
Total Capture (g) 64.2
Loadout during capture tests (tons/hr) 722.69
Loadout during all testing (tons/hr) 573.38
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File list for 7/26/98 - Run 4 (Background) Loadout

SFg Conc.
Filename Date Time (PST (ppm) Comments

17260001 ASF  7/26/98 9:25

17260002 ASF  7/26/98 9:27

17260003 ASF 7/26/98 9:29

17260004 ASF  7/26/98 9:31 0.134
17260005 ASF  7/26/98 9:32 0.160
17260006 ASF  7/26/98 9:34 0.164
17260007 ASF  7/26/98 9:36  0.103
17260008 ASF  7/26/98 9:38 0.144
17260009 ASF  7/26/98 9:39 0.152
17260010 ASF  7/26/98 9:41 0.156
17260011 ASF  7/26/98 9:43 0.176
17260012 ASF  7/26/98 9:45 0.147
17260013 ASF  7/26/98 9:46 0.108
17260014 ASF  7/26/98 9:48 0.108
17260015 ASF  7/26/98 9:50 0.103
17260016 ASF  7/26/98 9:52 0.107
17260017 ASF  7/26/98 9:54 0.147
17260018 ASF  7/26/98 9:55 0.136
17260019 ASF  7/26/98 9:57 0.075
17260020 ASF  7/26/98 9:59 0.103
17260021 ASF  7/26/98 10:01 0.096
17260022 ASF  7/26/98 10:02 0.093
17260023 ASF  7/26/98 10:04 0.101
17260024 ASF  7/26/98 10:06 0.088
17260025 ASF  7/26/98 10:08 0.127
17260026 ASF  7/26/98 10:09 0.115
17260027 ASF  7/26/98 10:11  0.125
17260028 ASF  7/26/98 10:13 0.176
17260029 ASF  7/26/98 10:15 0.175
17260030 ASF  7/26/98 10:17  0.182
17260031 ASF  7/26/98 10:18 0:.151
17260032 ASF  7/26/98 10:20 0.172
17260033 ASF  7/26/98 10:22 0.184
17260034 ASF  7/26/98 10:24 0.146
17260035 ASF  7/26/98 10:25 0.169
17260036 ASF  7/26/98 10:27 0.148
17260037 ASF  7/26/98 10:29 0.175
17260038 ASF  7/26/98 10:31  0.160
17260039 ASF  7/26/98 10:33 0.122
17260040 ASF  7/26/98 10:34 0.170
17260041 ASF  7/26/98 10:36 0.225
17260042 ASF  7/26/98 10:38  0.148
17260043 ASF  7/26/98 10:40 0.114
17260044 ASF  7/26/98 10:41  0.144
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SFg Conc.
Filename Date Time (PST = (ppm) Comments

17260045 ASF  7/26/98 10:43 0.106
17260046 ASF  7/26/98 10:45 0.156
17260047 ASF  7/26/98 10:47 0.211

17260048 ASF  7/26/98 10:49 0.149
17260049 ASF  7/26/98 10:50 0.190
17260050 ASF  7/26/98 10:52 0.218
17260051 ASF  7/26/98 10:54 0.229
17260052 ASF  7/26/98 10:56 0.202
17260053 ASF  7/26/98 10:57 0.234
17260054 ASF  7/26/98 10:59 0.229
17260055 ASF  7/26/98 11:01  0.257
17260056 ASF  7/26/98 11:03 0.234
17260057 ASF  7/26/98 11:04 0.211

17260058 ASF  7/26/98 11:06 0.195
17260059 ASF  7/26/98 11:08 0.129
17260060 ASF  7/26/98 11:10 0.186
17260061 ASF  7/26/98 11:11  0.173
17260062 ASF  7/26/98 11:13 0.175
17260063 ASF  7/26/98 11:15 0.178
17260064 ASF  7/26/98 11:17  0.157
17260065 ASF  7/26/98 11:19  0.074
17260066 ASF  7/26/98 11:20 0.089
17260067 ASF  7/26/98 11:22  0.124
17260068 ASF  7/26/98 11:24  0.107
17260069 ASF  7/26/98 11:26  0.089
17260070 ASF  7/26/98 11:27 0.072
17260071 ASF  7/26/98 11:50 0.179
17260072 ASF  7/26/98 11:52 0.180
17260073 ASF  7/26/98 11:54 0.153
17260074 ASF  7/26/98 11:56 0.125
17260075 ASF  7/26/98 11:57 0.125
17260076 ASF  7/26/98 11:59 0.165
17260077 ASF  7/26/98 12:01  0.199
17260078 ASF  7/26/98 12:03 0.219
17260079 ASF  7/26/98 12:05 0.185
17260080 ASF  7/26/98 12:06 0.189
17260081 ASF  7/26/98 12:08 0.148
17260082 ASF  7/26/98 12:10  0.162
17260083 ASF  7/26/98 12:12  0.164
17260084 ASF  7/26/98 12:13  0.154
17260085 ASF  7/26/98 12:15 0.133
17260086 ASF  7/26/98 12:17  0.142
17260087 ASF  7/26/98 12:19  0.077
17260088 ASF  7/26/98 12:21 0.085
17260089 ASF  7/26/98 12:22 0.114
17260090 ASF  7/26/98 12:24 0.145
17260091 ASF  7/26/98 12:26  0.107
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SFg Conc.
Filename Date Time (PST (ppm) Comments
17260092 ASF  7/26/98 12:28 © 0.107
17260093 ASF  7/26/98 12:29 0.077
17260094 ASF  7/26/98 12:31  0.096
17260095 ASF  7/26/98 12:33 0.062
17260096 ASF  7/26/98 12:35 0.000
17260097 ASF  7/26/98 12:36  0.060
17260098 ASF  7/26/98 12:38 0.137
17260099 ASF  7/26/98 12:40 0.074
17260100 ASF  7/26/98 12:42 0.085
17260101 ASF  7/26/98 12:43 0.169
17260102 ASF  7/26/98 12:45 0.130
17260103 ASF  7/26/98 12:47 0.083
17260104 ASF  7/26/98 12:49 0.119
17260105 ASF  7/26/98 12:50 0.132
17260106 ASF  7/26/98 12:52  0.100
17260107 ASF  7/26/98 12:54 0.156
17260108 ASF  7/26/98 12:56 0.144
17260109 ASF  7/26/98 12:58 0.145
17260110 ASF  7/26/98 1259 0.150
17260111 ASF  7/26/98 13:01  0.081
17260112 ASF  7/26/98 13:03 0.099
17260113 ASF  7/26/98 13:05 0.093
17260114 ASF  7/26/98 13:06 0.086
17260115 ASF  7/26/98 13:08 0.095
17260116 ASF  7/26/98 13:10 0.049
17260117 ASF  7/26/98 13:12  0.061
17260118 ASF  7/26/98 13:14  0.000
17260119 ASF  7/26/98 13:15 0.000
17260120 ASF  7/26/98 13:17 0.000
17260121 ASF  7/26/98 13:19  0.047
17260122 ASF  7/26/98 13:21  0.069
17260123 ASF  7/26/98 13:22 0.062
17260124 ASF  7/26/98 13:24  0.093
17260125 ASF  7/26/98 13:26 0.070
17260126 ASF  7/26/98 13:28 0.069
17260127 ASF  7/26/98 13:30 0.059
17260128 ASF  7/26/98 13:31  0.053
17260129 ASF  7/26/98 13:33  0.052
17260130 ASF  7/26/98 13:35 0.068
17260131 ASF  7/26/98 13:37 0.073
17260132 ASF  7/26/98 13:38 0.109
17260133 ASF  7/26/98 13:40 0.082
17260134 ASF  7/26/98 1342 0.072
17260135 ASF  7/26/98 13:44 0.131
17260136 ASF  7/26/98 13:45 0.108
Average Concentration (ppm) 0.128
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SFg Conc.
Filename Date Time (PST (ppm) Comments
Maximum Concentration (ppm) 0.257
Minimum Concentration (ppm) 0.000
Average Concentration (g/ft®) 2.21E-05
Stack Gas Flowrate (acfm) 11,886
Capture Rate (g/min) 0.262
Sampling Time (min) 254
Total Capture (g) 66.6
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LRun1

SF6 Gas Delivery Data Spreadsheet

Loadout Run 1 Date: 7/24/98
Time Silo No. Flow Rate (LPM) Comments Liters
8:05:00 2 4.06 Usable data 4.06
8:06:00 2 4.03 4.03
8:07:00 2 4.00 4.00
8:08:00 Stop Gas Release
8:13:30 2 4.07 Resume Gas Release
8:14:00 2 4.05
8:15:00 2 4.03 Silo 1 being used sporadically;

8:16:00 2 4.00 data not usable.

8:16:30 Stop Gas Release

8:26:30 3 414 Resume Gas Release

8:27:00 3 413

8:28:00 3 410

8:29:00 2 4.00

8:30:00 2 4.03 Usable data 4.03
8:31:00 3 4.08 4.08
8:32:00 3 410 4.10
8:33:00 3 411 4.11
8:34:00 2 4.03 4.03
8:35:00 2 4.04 4.04
8:36:00 2 4.04 4.04
8:37:00 2 4.04 4.04
8:38:00 2 4.04 4.04
8:39:00 2 4.04 4.04
8:40:00 2 4.04 4.04
8:41:00 2 4.04 4.04
8:42:00 3 4.10 4.10
8:43:00 2 4.03 4.03
8:44:00 2 4.04 4.04
8:45:00 2 4.04 4.04
8:46:00 3 410 410
8:47:00 3 4.1 4.11
8:48:00 3 4.11 2.05
8:48:30 2 4.03 2.01
8:49:00 2 4.04 4.04
8:50:00 2 4.04 4.04
8:51:00 2 4.04 4.04
8:52:00 2 4.04 4.04
8:53:00 4 410 4.10
8:54:00 3 4.08 4.08
8:55:00 3 410 4.10
8:56:00 4 4.08 4.08
8:57:00 4 4.08 4.08
8:58:00 4 4.09 4.09
8:59:00 4 4.09 4.09
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Time Silo No.  Flow Rate (LPM) Comments Liters
9:00:00 2 4.00 4.00
9:01:00 2 4.02 4.02
9:02:.00 2 4.02 4.02
9:03:00 2 4.02 4.02
9:04:00 2 4.02 4.02
9:05:00 3 4.09 4.09
9:06:00 2 4.03 4.03
9:07:00 2 4.02 4.02
9:08:00 2 4.02 4.02
9:09:00 2 4.02 4.02
9:10:00 2 4.03 4.03
9:11:00 2 4.03 4.03
9:12:00 2 4.02 4.02
9:13:00 2 4.02 4.02
9:14:00 2 4.09 4.09
9:15:00 3 4.09 4.09
9:16:00 3 4.10 4.10
9:17:00 4 4.12 THC spike gas run through
9:18:00 4 4.13 sample lines; capture data
9:19:00 4 4.14 not usable.
9:20:00 4 4.14
9:21:00 4 414
9:22:00 2 4.04
9:23:00 3 410
9:24:00 2 4.03
9:25:00 2 4.05 Usable data. 4.05
9:26:00 2 4.04 4.04
9:27:00 2 4.05 4.05
9:28:00 2 4.04 4.04
9:29:00 2 4.03 4.03
9:30:00 2 4.03 4.03
9:31:00 2 4.03 4.03
9:32:00 2 4.04 4.04
9:33:00 2 4.03 SED being monitored by FTIR;
9:34:00 2 4.03 capture data not usable.
9:35:00 Stop Gas Release
10:57:00 5 4.08 Resume Gas Release
10:58:00 5 4.05
10:59:00 3 4.03
11:00:00 3 4.03 Usable data. 4.03
11:01:00 4 4.07 4.07
11:02:00 5 4.04 4.04
11:03:00 5 4.04 4.04
11:04:00 5 4.05 4.05
11:05:00 5 4.05 4.05
11:06:00 5 4.05 4.05
11:07:00 5 4.05 4.05
11:08:00 5 4.05 4.05
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Time SiloNo.  Flow Rate (LPM) Comments Liters

11:09:00 5 4.05 4.05
11:10:00 4 4.07 4.07
11:11:00 3 4.04 4.04
11:12:00 3 4.05 4.05
11:13:00 3 4.05 4.05
11:14:00 3 4.05 4.05
11:15:00 3 4.05 4.05
11:16:00 4 4.05 4.05
11:17:00 4 4.06 4.06
11:18:00 4 4.06 4.06
11:19:00 3 4.04 4.04
11:20:00 3 4.05 4.05
11:21:00 3 4.04 4.04
11:22:00 4 4.04 4.04
11:23:00 4 4.05 4.05
11:24:00 4 4.05 4.05
11:25:00 4 4.05 4.05
11:26:00 4 4.05 4.05
11:27:00 3 4.03 4.03
11:28:00 3 4.03 4.03
11:29:00 2 3.95 3.95
11:30:00 2 3.98 3.98
11:31:00 2 4.00 4.00
11:32:00 2 4.00 4.00
11:33:00 2 4.00 4.00
11:34:00 2 4.00 4.00
11:35:00 3 4.00 4.00
11:36:00 3 4.02 4.02
11:37:00 3 4.03 4.03
11:38:00 3 4.02 4.02
11:39:00 2 3.98 3.98
11:40:00 2 3.99 3.99
11:41:00 3 4.02 4.02
11:42:00 3 4.00 4.00
11:43:00 2 4.00 4.00
11:44:00 2 3.99 3.99
11:45:00 2 4.00 4.00
11:46:00 2 4.00 4.00
11:47:00 2 4.00 4.00
11:48:00 2 4.00 4.00
11:49:00 2 4.00 4.00
11:50:00 2 4.00 4.00
11:51:00 2 4.00 4.00
11:52:00 2 3.99 3.99
11:53:00 2 4.00 4.00
11:54:00 2 4.00 4.00
11:55:00 2 4.00 4.00
11:56:00 2 4.00 4.00
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~ Time Silo No.  Flow Rate (LPM) Comments Liters
11:57:00 2 4.00 4.00
11:58:00 2 4.00 4.00
11:59:00 2 4.00 4.00
12:00:00 2 4.00 4.00
12:01:00 2 4.00 4.00
12:02:00 2 4.00 4.00
12:03:00 2 4.00 4.00
12:04:00 2 4.00 4.00
12:05:00 2 4.00 4.00
12:06:00 2 4.00 4.00
12:07:00 2 4.00 4.00
12:08:00 2 4.00 4.00
12:09:00 2 4.00 4.00
12:10:00 2 4.00 4.00
12:11:00 2 4.00 4.00
12:12:00 2 4.00 4.00
12:13:00 2 4.00 4.00
12:14:00 2 4.00 4.00
12:15:00 2 4.00 4.00
12:16:00 2 4.00 4.00
12:17:00 2 4.00 4.00
12:18:00 2 3.99 3.99
12:19:00 2 3.99 3.99
12:20:00 2 3.99 3.99
12:21:00 2 3.99 3.99
12:22:00 2 4.00 4.00
12:23:00 2 4.00 4.00
12:24:00 2 4.00 4.00
12:25:00 2 4.00 4.00
12:26:00 2 4.00 4.00
12:27:00 2 4.00 4.00
12:28:00 2 4.00 4.00
12:29:00 2 4.00 4.00
12:30:00 2 4.00 4.00
12:31:00 2 4.00 4.00
12:32:00 2 4.00 4.00
12:33:00 2 4.00 4.00
12:34:00 2 4.00 4.00
12:35:00 2 4.00 4.00
12:36:00 3 4.00 4.00
12:37:00 2 4.02 4.02
12:38:00 2 4.00 4.00
12:39:00 2 4.00 4.00
12:40:00 2 4.00 4.00
12:41:00 2 4.00 4.00
12:42:00 2 4.00 4.00
12:43:00 2 4.00 4.00
12:44:00 2 4.00 4.00
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[ Time Silo No. Flow Rate (LPM) Comments Liters
12:45:00 2 4.00 4.00
12:46:00 2 4.00 4.00
12:47:00 2 4.00 4.00
12:48:00 2 4.00 4.00
12:49:00 4 4.07 4.07
12:50:00 4 4.06 4.06
12:51:00 4 4.06 4.06
12:52:00 4 4.06 4.06
12:53:00 2 4.00 4.00
12:54:00 2 4.00 4.00
12:55:00 2 4.00 4.00
12:56:00 2 4.00 4.00
12:57:00 Stop Gas Release End of run

Average Release Rate (LPM) = 4.07
Mass Release Rate (g/min) = 0.491
Time of Release (min) = 173
Mass Released (g) = 84.9
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SF6 Gas Delivery Data Spreadsheet
Loadout Run 2

Date: 7/25/98

15 1/11/99 2:59 PM Sférel~1.xis LRun2

[ Time Silo No.  Flow Rate (LPM) Comments Liters

7:10:00 3 4.10

7:11:00 5 4.00

7:12:00 5 4.05

7:13:00 5 4.06 Usable data. 4.06
7:14:00 5 4.07 4.07
7:15:00 5 4.08 4.08
7:16:00 5 4.00 4.00
7:17:00 3 4.06 4.06
7:18:00 3 4.06 4.06
7:19:00 3 4.06 4.06
7:20:00 3 4.06 4.06
7:21:00 3 4.06 4.06
7:22:00 3 4.06 2.03
7:22:30 2 4.02 2.01
7:23:00 2 4.03 4.03
7:24:00 2 4.04 4.04
7:25:00 3 4.07 4.07
7:26:00 3 4.07 4.07
7:27:00 3 4.08 4.08
7:28:00 3 4.08 8.16
7:30:00 2 4.04 4.04
7:31:00 2 4.05 2.02
7:31:30 3 4.08 2.04
7:32:00 3 4.08 4.08
7:33:00 3 4.08 4.08
7:34:00 3 4.08 4.08
7:35:00 3 4.08 4.08
7:36:00 3 4.09 4.09
7:37:00 2 4.04 4.04
7:38:00 2 4.05 4.05
7:39:00 2 4.05 4.05
7:40:00 2 4.05 4.05
7:41:00 2 4.05 4.05
7:42:00 3 4.09 4.09
7:43.00 3 4.08 2.04
7:43:30 2 4.04 2.02
7:44:00 2 4.04 4.04
7:45:00 2 4.04 4.04
7:46:00 2 4.05 4.05
7:47:00 2 4.05 2.02
7:47:30 3 4.07 2.03
7:48:00 3 4.07 4.07
7:49:00 3 4.07 4.07
7:50:00 2 4.03 4.03
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Time Silo No.  Flow Rate (LPM) Comments Liters

7:51:00 2 4.05 4.05
7:52:00 2 4.05 4.05
7:53:00 2 4.04 4.04
7:54:00 2 4.04 4.04
7:55:00 3 4.07 4.07
7:56:00 3 4.06 4.06
7:57:00 3 4.06 4.06
7:58:00 3 4.06 4.06
7:59:00 3 4.06 2.03
7:59:30 2 4.03 2.01
8:00:00 2 4.03 4.03
8:01:00 2 4.03 4.03
8:02:00 2 4.03 4.03
8:03:00 2 4.04 2.02
8:03:30 3 4.04 2.02
8:04:00 3 4.04 4.04
8:05:00 3 4.04 4.04
8:06:00 3 4.04 4.04
8:07:00 3 4.04 4.04
8:08:00 2 4.03 4.03
8:09:00 3 4.04 4.04
8:10:00 3 4.00 4.00
8:11:00 3 4.00 4.00
8:12:00 4 4.09 4.09
8:13:00 4 4.09 4.09
8:14:00 4 4.09 4.09
8:15:00 4 4.09 4.09
8:16:00 4 4.09 2.04
8:16:30 3 4.00 2.00
8:17:00 3 4.00 4.00
8:18:00 3 4.00 4.00
8:19:00 3 4.00 4.00
8:20:00 3 4.00 4.00
8:21:00 3 4.00 4.00
8:22:00 5 4.04 4.04
8:23:00 5 4.03 4.03
8:24:00 3 4.00 4.00
8:25:00 3 4.00 4.00
8:26:00 3 4.00 4.00
8:27:00 2 4.00 4.00
8:28:00 2 4.00 4.00
8:29:00 2 4.02 4.02
8:30:00 3 4.03 4.03
8:31:00 3 4.02 4.02
8:32:00 3 4.02 4.02
8:33:00 3 4.00 4.00
8:34:00 3 4.00 4.00
8:35.00 2 4.00 4.00
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Time Silo No.  Flow Rate (LPM) Comments Liters
8:36:00 2 4.00 2.00
8:36:30 4 4.08 2.04
8:37:00 4 4.08 4.08
8:38:00 4 4.07 4.07
8:39:00 4 4.07 4.07
8:40:00 4 4.06 4.06
8:41:00 3 3.97 3.97
8:42:00 3 3.98 3.98
8:43:00 5 4.00 4.00
8:44:00 Stop Gas Release
9:27:00 2 4.00 Resume Gas Release
9:28:00 2 3.97 SED being monitored by FTIR;
9:29:00 2 3.95 capture data not usable.
9:30:00 2 4.06
9:31:00 2 4.06 Usable data. 4.06
9:32:00 2 4.06 4.06
9:33:00 3 4.06 4.06
9:34:00 3 4.07 4.07
9:35:00 2 4.1 4.11
9:36:00 2 4.1 4.11
9:37:00 2 4.05 4.05
9:38:00 2 4.05 4.05
9:39:00 2 4.05 4.05
9:40:00 2 4.05 4.05
9:41:00 2 4.05 4.05
9:42:00 2 4.05 4.05
9:43:00 2 4.05 4.05
9:44:00 2 4.05 4.05
9:45:00 2 4.04 4.04
9:46:00 3 4.05 4.05
9:47:00 2 4.04 4.04
9:48:00 2 4.04 4.04
9:49:00 2 4.05 4.05
9:50:00 2 4.05 4.05
9:51:00 2 4.05 4.05
9:52:00 2 4.05 4.05
9:53:00 2 4.05 4.05
9:54:00 2 4.04 4.04
9:55:00 2 4.03 4.03
9:56:00 2 4.04 4.04
9:57:00 2 4.03 4.03
9:58:00 2 4.04 4.04
9:59:00 2 4.03 4.03
10:00:00 2 4.03 4.03
10:01:00 2 4.03 4.03
10:02:00 2 4.04 4.04
10:03:00 2 4.04 4.04
10:04:00 2 4.04 4.04
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Time Silo No. Flow Rate (LPM) Comments Liters

10:05:00 2 4.04 4.04
10:06:00 2 4.04 4.04
10:07:00 2 4.04 4.04
10:08:00 2 4.04 4.04
10:09:00 2 4.04 4.04
10:10:00 2 4.03 4.03
10:11:00 2 4.03 4.03
10:12:00 2 4.03 4.03
10:13:00 2 4.04 4.04
10:14:00 2 4.04 4.04
10:15:00 2 4.04 4.04
10:16:00 2 4.04 4.04
10:17:00 3 4.05 4.05
10:18:00 3 4.06 4.06
10:19:00 3 4.07 4.07
10:20:00 3 4.06 4.06
10:21:00 3 4.06 4.06
10:22:00 3 4.09 4.09
10:23:00 3 4.06 4.06
10:24:00 3 4.06 4.06
10:25:00 3 4.07 4.07
10:26:00 2 4.00 4.00
10:27:00 2 4.00 4.00
10:28:00 2 4.00 4.00
10:29:00 2 4.00 4.00
10:30:00 4 4.05 4.05
10:31:00 4 4.07 4.07
10:32:00 4 4.06 4.06
10:33:00 4 4.06 4.06
10:34:00 4 4.06 4.06
10:35:00 4 4.06 4.06
10:36:00 4 4.06 4.06
10:37:00 4 4.06 4.06
10:38:00 4 4.06 4.06
10:39:00 4 4.05 4.05
10:40:00 4 4.05 4.05
10:41:00 4 4.05 4.05
10:42:00 5 3.96 3.96
10:43:00 5 3.96 3.96
10:44:00 5 3.97 3.97
10:45:00 5 3.97 3.97
10:46:00 5 3.97 3.97
10:47:00 5 3.97 3.97
10:48:00 2 4.04 4.04
10:49:00 2 4.04 4.04
10:50:00 2 4.03 4.03
10:51:00 2 4.00 4.00
10:52:00 2 4.00 4.00
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Mass Released (g) =

T Time Silo No.  Flow Rate (LPM) Comments Liters
10:53:00 2 3.98 3.98
10:54:00 2 3.96 3.96
10:55:00 2 4.00 4.00
10:56:00 2 4.00 4.00
10:57:00 2 4.00 4.00
10:58:00 2 4.00 4.00
10:59:00 2 4.00 4.00
11:00:00 2 4.00 4.00
11:01:00 2 4.00 4.00
11:02:00 2 4.00 4.00
11:03:00 2 4.00 4.00
11:04:00 2 4.00 4.00
11:05:00 2 4.00 4.00
11:06:00 2 4.00 4.00
11:07:00 2 4.00 4.00
11:08:00 2 4.00 4.00
11:09:00 2 4.00 4.00
11:10:00 2 4.00 4.00
11:11:00 2 3.99 3.99
11:12:00 2 3.98 End of Run
11:13:00 2 3.99
11:14:00 2 3.99
11:15:00 2 3.99
11:16:00 2 3.99
11:17:00 2 4.02
11:18:00 2 4.00
11:19:00 2 4.00
11:20:00 2 3.99
11:21:00 2 3.99
11:22:00 2 3.98
11:23:00 2 3.97
11:24:00 2 3.97
11:25:00 2 3.98
11:26:00 2 3.99
11:27:00 2 3.99
11:28:00 2 4.00
11:29:00 2 4.03
11:29:30 Stop Gas Release

Average Release Rate (LPM) = 4.04

Mass Release Rate (g/min) = 0.486

Time of Release (min) = 192
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LRun3

SF6 Gas Delivery Data Spreadsheet

Loadout Run 3 Date: 7/27/98
 Time Silo No.  Flow Rate (LPM) Comments Liters

7:10:00 2 4.00 Start Gas Release

7:11:00 2 3.97

7:12:00 2 4.03

7:13:00 2 4.03

7:14:00 2 4.04

7:15:00 2 4.04 Usable data. 4.04
7:16:00 2 4.04 4.04
7:17:00 2 4.04 4.04
7:18:00 2 4.04 4.04
7:19:00 2 4.04 4.04
7:20:00 2 4.04 4.04
7:21:00 2 4.04 4.04
7:22:00 2 4.03 4.03
7:23:00 2 4.03 4.03
7:24:00 2 4.03 4.03
7:25:00 2 4.02 4.02
7:26:00 2 4.00 4.00
7:27:.00 2 4.00 4.00
7:28:00 2 4.00 4.00
7:29:00 2 4.00 4.00
7:30:00 2 4.00 4.00
7:31:00 2 4.00 4.00
7:32:00 2 4.00 4.00
7:33:00 2 4.00 4.00
7:34:00 2 4.00 4.00
7:35:00 2 4.00 4.00
7:36:00 2 4.00 4.00
7:37:00 2 4.00 4.00
7:38:00 2 4.00 4.00
7:39:00 2 4.00 4.00
7:40:00 2 3.99 3.99
7:41:00 2 3.99 3.99
7:42:00 2 3.99 3.99
7:43:00 2 3.99 3.99
7:44:00 2 3.99 3.99
7:45:00 2 3.99 3.99
7:46:00 2 3.99 3.99
7:47:00 2 3.99 3.99
7:48:00 2 3.99 3.99
7:49:00 2 3.99 3.99
7:50:00 2 3.99 3.99
7:51:00 2 4.00 4.00
7:52:00 2 4.00 4.00
7:53:00 2 3.99 3.99

161/11/993:00 PMSf6rel~1.xIsLRun3




LRun3

261/11/993:00 PMSf6rel~1.xIsLRun3

[ Time Silo No.  Flow Rate (LPM) Comments Liters
7:54:00 2 3.99 3.99
7:55:00 2 3.99 3.99
7:56:00 2 3.99 3.99
7:57:00 2 3.99 3.99
7:58:00 2 3.98 3.98
7:59:00 2 4.00 4.00
8:00:00 2 4.00 4.00
8:01:00 2 4.00 4.00
8:02:00 2 4.00 4.00
8:03:00 2 4.00 4.00
8:04:00 2 4.00 4.00
8:05:00 2 4.00 4.00
8:06:00 2 4.00 4.00
8:07:00 2 4.00 4.00
8:08:00 2 4.00 4.00
8:09:00 2 4.00 4.00
8:10:00 2 4.00 4.00
8:11:.00 2 4.00 4.00
8:12:00 2 4.00 4.00
8:13:00 2 4.00 4.00
8:14:00 2 4.00 4.00
8:15:00 2 4.00 4.00
8:16:00 2 4.00 4.00
8:17:00 2 4.00 4.00
8:18:00 2 4.00 4.00
8:19:00 2 4.00 4.00
8:20:00 2 4.00 4.00
8:21:00 2 4.00 4.00
8:22:00 2 4.00 4.00
8:23:00 2 4.00 4.00
8:24:00 2 4.00 4.00
8:25:00 2 4.00 4.00
8:26:00 2 4.00 4.00
8:27:00 2 4.00 4.00
8:28:00 2 4.00 4.00
8:29:00 2 4.00 4.00
8:30:00 4 4.06 4.06
8:31:00 4 4.07 407
8:32:00 4 4.00 4.00
8:33:00 4 4.00 4.00
8:34.00 4 4.00 4.00
8:35:00 4 4.00 4.00
8:36:00 4 4.00 4.00
8:37:00 4 4.00 4.00
8:38:00 4 4.00 4.00
8:39:00 4 4.00 4.00
8:40:00 4 4.00 4.00
8:41:00 4 4.02 4.02




LRun3

Time SiloNo. Flow Rate (LPM) Comments Liters

8:42:00 4 4.00 4.00
8:43:00 4 4.02 4.02
8:44:00 5 3.99 3.99
8:45:00 2 4.00 4.00
8:46:00 2 4.00 4.00
8:47:00 2 4.00 4.00
8:48:00 2 4.00 4.00
8:49:00 2 4.00 4.00
8:50:00 2 4.00 4.00
8:51:00 2 4.00 4.00
8:52:00 2 4.00 4.00
8:53:00 2 4.00 4.00
8:54:00 2 4.00 4.00
8:55:00 2 4.00 4.00
8:56:00 2 4.00 4.00
8:57:00 2 4.00 4.00
8:58:00 2 4.00 4.00
8:59:00 2 4.02 4.02
9:00:00 2 4.00 4.00
9:01:00 2 4.00 4.00
9:02:00 2 4.00 4.00
9:03:00 2 4.00 4.00
9:04:00 2 4.00 4.00
9:05:00 2 4.00 4.00
9:06:00 2 4.00 4.00
9:07:00 2 4.00 4.00
9:08:00 2 4.00 4.00
9:09:00 2 4.00 4.00
9:10:00 2 4.00 4.00
9:11:00 2 4.00 4.00
9:12:00 2 3.99 3.99
9:13:00 2 3.99 3.99
9:14:00 2 3.99 3.99
9:15:00 2 3.99 3.99
9:16:00 2 3.99 3.99
9:17:00 2 3.99 3.99
9:18:00 2 4.04 4.04
9:19:00 2 4.04 4.04
9:20:00 2 4.04 4.04
9:21:00 2 4.03 4.03
9:22:00 2 4.02 4.02
9:23:00 2 4.03 4.03
9:24:00 2 4.03 4.03
9:25:00 2 4.03 4.03
9:26:00 2 4.04 4.04
9:27:00 2 4.04 4.04
9:28:00 2 4.04 4.04
9:29:00 2 4.04 4.04

361/11/993:00 PMSf6rel~1.xIsLRun3




LRun3

Time Silo No.  Flow Rate (LPM) Comments Liters
9:30:00 2 4.04 4.04
9:31:00 2 4.04 4.04
9:32:00 Stop Gas Release

9:52:00 2 4.08 Resume Gas Release

9:53:00 2 4.00

9:54:00 2 3.98 Instrument off-line for manual

9:55:00 2 3.98 method port change;

9:56:00 2 3.98

9:57:00 Stop Gas Release

9:59:00 2 4.03 Resume Gas Release
10:00:00 2 4.00
10:01:00 2 3.99
10:02:00 2 3.98
10:03:00 2 3.99 Usable data. 3.99
10:04:00 2 3.99 3.99
10:05:00 2 3.99 3.99
10:06:00 2 3.99 3.99
10:07:00 2 3.99 3.99
10:08:00 2 3.99 3.99
10:09:00 2 3.99 3.99
10:10:00 2 3.99 3.99
10:11:00 2 3.99 3.99
10:12:00 2 4.00 4.00
10:13:00 2 4.00 4.00
10:14:00 2 3.99 3.99
10:15:00 2 3.99 3.99
10:16:00 2 3.99 3.99
10:17:00 2 3.99 3.99
10:18:00 2 3.99 3.99
10:19:00 2 3.99 3.99
10:20:00 2 3.98 3.98
10:21:00 2 3.99 3.99
10:22:00 2 3.98 3.98
10:23:00 2 4.00 4.00
10:24:00 2 4.00 4.00
10:25:00 2 4.00 4.00
10:26:00 2 4.00 4.00
10:27:00 2 4.00 4.00
10:28:00 2 4.00 4.00
10:29:00 2 4.00 4.00
10:30:00 2 4.00 4.00
10:31:00 5 4.00 4.00
10:32:00 2 4.02 4.02
10:33:00 2 4.03 4.03
10:34:00 5 4.00 4.00
10:35:00 5 3.99 3.99
10:36:00 5 3.99 3.99
10:37:00 5 3.99 3.99
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Time Silo No.  Flow Rate (LPM) Comments Liters
10:38:00 5 3.99 3.99
10:39:00 5 3.99 3.99
10:40:00 5 3.99 3.99
10:41:00 5 4.03 4.03
10:42:00 5 3.99 3.99
10:43:00 5 4.00 4.00
10:44:00 5 4.00 SED being monitored by FTIR
10:45:00 5 4.00 (grab samples); data not usable.
10:46:00 5 4.00

10:47:.00 5 3.99

10:48:00 5 3.99

10:49:00 2 4.00

10:50:00 2 4.00

10:51:00 2 4.07

10:52:00 2 4.04

10:53:00 2 4.04

10:54:00 2 4.03

10:55:00 2 4.04

10:56:00 2 4.04

10:57:00 2 4.04

10:58:00 2 4.04

10:59:00 2 4.05

11:00:00 2 4.05

11:01:00 2 4.05

11:02:00 2 4.06

11:03:00 2 4.00

11:04:00 2 4.00

11:05:00 2 4.00

11:06:00 2 4.00

11:07:00 2 4.00

11:08:00 2 4.00

11:09:00 2 4.00

11:10:00 2 4.00

11:11:00 2 4.00

11:12:00 2 4.00

11:13:00 2 4.00

11:14:00 2 4.00

11:15:00 2 4.00

11:16:00 2 4.00

11:17:00 2 4.00 Usable data. 4.00
11:18:00 2 4.00 4.00
11:19:00 2 4.00 4.00
11:20:00 2 4.00 4.00
11:21:00 2 4.00 4.00
11:22:00 2 4.00 4.00
11:23:00 2 4.03 4.03
11:24:00 2 4.04 4.04
11:25:00 2 4.00 4.00
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Time Silo No.  Flow Rate (LPM) Comments Liters
11:26:00 2 3.98 3.98
11:27:00 2 3.99 3.99
11:28:00 2 3.99 3.99
11:29:00 2 3.99 3.99
11:30:00 2 3.99 3.99
11:31:00 2 3.99 3.99
11:32:00 2 3.99 3.99
11:33:00 2 3.99 3.99
11:34:00 2 4.00 4.00
11:35:00 2 4.00
11:35:30 1 Stop Gas Release
11:37:00 2 4.00 Resume Gas Release 4.00
11:38:00 2 3.96 3.96
11:39:00 2 4.03 4.03
11:40:00 2 4.05 4.05
11:41:00 2 4.05 4.05
11:42:00 2 4.05 4.05
11:43.00 2 4.04 4.04
11:44.00 2 4.04 4.04
11:45:00 2 4.04 4.04
11:46:00 2 4.04 4.04
11:47:00 2 4.04 4.04
11:48:00 2 4.04 4.04
11:49:00 2 4.04 4.04
11:50:00 2 4.04 4.04
11:51:00 2 4.00 4.00
11:52:00 2 4.00
11:53:00 1 Stop Gas Release
11:54:30 2 4.05 Resume Gas Release 2.02
11:55:00 2 4.03 4.03
11:56:00 2 4.00 4.00
11:57:00 2 3.99 3.99
11:58:00 2 3.99 3.99
11:59:00 2 3.99 3.99
12:00:00 Stop Gas Release
End of Run
Average Release Rate (LPM) = 4.01
Mass Release Rate (g/min) = 0.485
Time of Release (min) = 217
Mass Released (g) = 105
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SF6 Gas Delivery Data Spreadsheet

Background Loadout Run 4

LRun4

Date: 7/26/98

Time Silo No. _ Flow Rate (LPM) Comments Liters
9:27:00 2 413
9:30:00 2 413 56.79
9:43:45 2 410 66.63
10:00:00 2 412 135.96
10:33:00 2 4.06 117.74
11:02:00 2 415 53.95
11:15:00 2 4.16 104.00
11:40:00 2 4.24 161.84
12:18:10 2 4.05 116.76
12:47:00 2 4.04 54.86
13:00:35 2 4.04 184.83
13:46:20 2 End of Run
Average Release Rate (LPM) = 4.1
Mass Release Rate (g/min) = 0.497
Time of Release (min) = 256
Mass Released (g) = 128

Page 1




SF6 Gas Delivery data Spreadsheet

/

Sheet

of 7

Mri Project No. 4701-08-03-04

Client/Source: C Z:.”A/T‘ é

Sampling Location: PTE Loadout

/
7-24-99
Operator: ﬂ, [A/éf;gb

Run No.

Date:

D18 frew o onog swcmsns g7 1 B1 387 10
Time Silo No. Fiow Rate Pres. PSi Comments
0805 | #2 | 406 (3 [Tieacte 1~ TawvEr L Lowoy
0806 | # .03 /3 e w o ‘
ogo 7 2 9 o /7 ” " T Wme sPEEG O 700 FPim
0808 | Srep | 685 fEcSesg 1575 T 079 (700
G2e (}J/».(g' ,
28035 | #F2 | yo7 /3 Tadcia 1o Tawrsl  LeSoms Eoc RELSos¥
oR/’Y | # L | Vos /3 e g
0815 | # > .03 /3 7 7 "
o816 | # > 4,00 /3 P
d816.§ | SP &8 KFELEH
0815 | #3 Y. 1Y I3 | Totci t0 Tuonsi /?ésaméf (oos FELERIE
9837 | #3 &, /3 /3 i » B
0578 | #3 Y 10 /3 a a .
o8 9 4 2 D 73 2 r 2
o830 | #> | 405 | 13 T
0831 #3 e, 08 /3 124 7 rs
083 | #3 4,19 /3 L T
0833 | #3 i, 1/ /2 S 2
P83y # 5 q.03 /3 s , P
0838 | #)1 | Yo7 /3 v
083 | #) | 459 /3 .
0837 | #1 | <o /3 .. g
0838 | # ) 4.0t /3 S
0839 | # i, 04 /3 " » ~
0892 # oo 4,0 /3 I o Iz
g/ | #F1 | voy | 3 a7
By |#3 q./9 /3 o v Clapy | )iy SPESE ent
0843 | 3| 403 | 3 I e UNCHADEED.
o841 | # 2 | Yoy K i
28Ys | # - y.0¥ /3 " 4 4
684& | #3 | 4.0 E R

mri files\ftirfform\gasreleasePSi

Midwest Research Institute
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SF6 Gas Delivery data Spreadsheet Sheet _# of 7
Mii Project No. 4701-08-03-04 Runto. /)
Client/Source: //74/0 or & Date: 7}~ )"/’ ?5?
Sampling Locggion’ PTE Loadout osersior ¢), NSl
zz'gasJMet/:r[Tufw - 0Jeg Gas Cylinder No:_ £ £ P w (387 #
Time Silo No. Flow Rate Pres. PSI Comments
o8¢ #3 &1/ V4 TRUeit- Ind  TaAEL
o8ys | #3 514 /Y ‘e # “
d998.5| # L Y03 /Y s o "
49§ | £ | ¥ | /7 - - .
G8ie | #¥ | 12y a © " -
pgsi | # 2 | 404 |4 I “ “
04< a. # ) 4 04 /4’ i (s r
0652 | #4 | H4.10 /4 i T r
0gs9 | #3 | .08 1Y i L
0555 | %3 Y, 10 A . A
090 4 H4.04 (4 ( Y
P95y |41 | 081 o | « U
04S¢ # o “4.09 /ﬁl l o
06s9 |*+9 | 407 | ¥4 i« i
p1°0 (#a | Fpo | 4 | u n__ s
001 | #2 | 402 JY / o
0402 | #2 | dop | 4 | No TRUcK T TuMNEC
0403 |#2 | 42 | 4 | 4 “ i X
oq0q | #o 4.0 | 14 ( r L "
0105 |43 109 | 1Y | TRuck 77v TunieEe
0106 (%2 | 400 | | ‘ ' ”
pa0% | *& | Hoa | (4 | MO TRucK TN TUNNEL
0908 | t2 Y62 | 1Y i I " &
077 |2 Yool | /Y / 4 " “
8o | #2 | vo3 | 11 | 720cn 10 Jammet
5977 # > .03 a4 2 “ u Clowdy vy SPESYH
2711 # L i is /Y “ "~ w f Dieserion Usrctrn 2864
0713 | # 2 | ¢ | 1Y S .
08/4 | #3 | 429 | 14 | 4 4w
29/5 | #3 727 Y | Mo TRl tv Tuwvél
o776 #3 v, 12 &4 o “ u “
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SF6 Gas Delivery data Spreadsheet Sheet_3 of _7_
M Project No. 4701-08-03-04 rnNo.
ClenvSouce: L2 7 C vate: 7T} -G5
Sampling Location: PTE Loadout Operator: £ | ,ng_,
me{fﬁfd L-0308 Gas Cylinder No: £ /m ﬂ/](?7ﬂ
Time Silo No. Flow Rate Pres. PSI Comments
0317 | #Y S I~ | Iy | Thuci ;o Tgomsi
0778 | #Y 713 /4 . “ -
0279 | #Y A% 1Y | Mo gnucde 1) TavrEi
Olo | Ky v Y 7Y “ “« -
et/ | BT | vy | oy c e o
0721 | # > | 4.0y /4 Tk 40 FaunsSte
0733 | #3 | ¢.s0 | /¥ £ -
OFFY | £ 2> .03 /Y » - U
SIN |\ H2 | .25 | sy . .
Fab | #2 §.0y 7Y “ u o
0927 | #}> v.05 /4 - . .
O} 8 | #* g0 74 “ rn b
A Vvl # ) a,03 7Y « n 2
093¢ | #i ¥.03 7Y “ o A
2931 | £ ¥. o3 1Y “ o y
0?32 | # ) g. e 154 ¥ o 6
0953 | #1r | 423 | sy - .
a93 # 3 7,03 VAl * “ @
2738 S70p | Gef REd&ogs
/135 7 £ . y. o8 /Y TRk (1~ Thowi | [lEsims Crs K&y
1058 | #X .25 /Y I -~ ko Llouly .yl PG
\/0\5’(]’ #? .03 /Y " 4 “ /90 - 152 Flin Gu;T
[loo L#F3B| 403 | sy v Lee T Food Frm
/181 | #Hy ¥, 07 /Y a ’ -
vox | %5 | voy | gy " "
03 A5 | deoy | gy AS
Joy | #5 | vos | v | 4 e e
PR i s 1Y | Ao gusciz ;v Tond&L
/006 | #5 | Yos | sy | e w e v
/)07 | #S Y08 | /7 | & a " “
7708 | #S5 qg.04 /7 TRoUCLe (00 Tizad 1 IS(
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SF6 Gas Delivery data Spreadsheet

shest & of 7

Mri Project No. 4701-08-03-04 Runto. [
Clenvsouce: Sl 0 ar E vate: 7 - -7G
Sampling Location: PTE Loadout operator B, ASES 9
wrw/zﬁ:? £- L3086 cascyincerno: L s P 13897 ﬂ
Time Silo No. Flow Rate Pres. PSt Comments
Vo9 | #S g, 0¢ /Y TRdcd 100 JlrwE L
/40 |\ #T v.027 | sy 2 .
717 73 y. 94 ’y 4 4 B
[r/2 | #3 g5 /Y A - p
/3 | #3 7., 'y MO Tr2tck (o Tad St Cieady
YAl #3 g.98 /Y 3 a # N poedd SRS O35 lEPm,
2Zns #3 7,05 19 i = ¢ © St ciross winvg -
1€ | #HY .08 | 1Y | Trect o TaunEL
/)11 #Y v 04 /Y “ 2 “
/718 | #y ¥, 0é 1Y u “
/17 | #3 Y09 14 wooa “
120 | #3 7,05 /Y o "
1> | #3 V.07 1% o4 “
NP |3 ¥.0Y /e u 2 ‘"
/23 | #y g8 /7 2 ¢ Clowsy
(7] | #£Y AN A N . Wivn; Vorre gl
Hn>y | #FY g0 | 1% o M 0280 FPm Basts To| Seot
/36 | #y g.0§ /Y “ i ¢
HAFT |3 é,03 rYy u “ iy
/2E | #3 Y03 7y " v o
/] | #r 3.94 /Y « "
//30 | # 2 7.98 1Yy 2 " “
//j/ #} “.b0 14 ‘* 2 "
113y | FL | qoeo | /Y o v
/133 | #1L Y. oo 1Y « 2 "
/739 -#LZ- Y, oo VA% f I3 4
(/35 | #3 Y.eo | /4 “n_oo" i
/36 | #3 Yo | /v R
/37 #3 .03 1Y P " “
(28 | #3 40 | 14 u " &
139 | #2 398 14 ] / &
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SF6 Gas Delivery data Spreadsheet

Sheet___f__ of 7 _

M Project No. 4701 -08-03-04 Run No.
Cienvsouce /LA 7 C Date: 7 - }t/,g 5’
Sampling Location: PTE Loadout Operator: 0 ,/\/éfvt/
MO8 [l p
~BrrSes Meter No: R-0F08 Gascyingerno. L A F (387 F
Time Silo No. Flow Rate | Pres. PS|
UH40 | #2 | 399 | |4 |Truck /o Fevwsy
vy | #£3 | 42| sy E w4
S | #£3 Y, 00 /4 P " p
Y2 | X2 f.00 | 17 o u
Ny | #r | 3,99 | 1y o R
//(/rf’ %L "/76’67 /£7 “ " 'Y
1196 | #2 | Yoo | 7Y “ T
297 #x 700 /1 i i T CLoNOY . WIS Spa&
nyd | Er | e | 1Y z a
/199 # 2 oy 7 11 ’ 11
S # . oo 1Y 2 " o
avi # ) Y. 20 Ve'4 ) 4 i
/15 | # T 3.9 4 o o
VAR # o 7. 00 /Y ~n iy o
S | #2 Y. 20 Yy e ‘. .
1155 | #2 ¥, 20 /4 .
5E 7o .00 /Y s u “
157 | #H Y, 50 /Y “ “ "
/158 # 1~ g.20 /Y “ n
/757 # - q. 20 14 WO Tl €je 1K Tino&(
/ oo #q Y, 060 74 u " n
/)0 # 1 . a0 19 TZu<k [/ Towndl | MoSILY CLOwdY
1rox | # L . oc /9 i i “4 wendl  So0 FFm
[7o35 # L Y. ec 2% @ L e N0 EAC mptt
1304 | #2 4 o0 7Y p PR
/ol y= . s0 /Y @ n “
Jr0C | #) .00 i “ " n
{307 #L 7. 60 1Y “ . o
1308 | #2 | ¥00 1y “ uo
1307 |# L Y. o0 /Y “ no“
/zlo | #1r | Y00 /4 o W
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SF6 Gas Delivery data Spreadsheet

sheet_6 of 7

Mri Project No. 4701-08-03-04 SV
Cienvsowce: /L. v & Date: '7‘)":/’757
Sampling Location: PTE Loadout Operator: ) /V'Zs;y (-
LTS o v30p coschinserns: AL n (/387 5
Time Silo No Flow Rate Pres. PSI Comments
[211 | #2 .00 1Y TRUGE Jo) TUNIEL-
/4 | #D . o0 /Y 2 - ¢
/213 | #2 ¢ 00 V% “ u .
/279 # .00 /Y t~ b “
R q.co 54 i “ '»«
1716 #2 &, 00 19 o~ 0 “
/217 | #2- o .0p 74 " “ o
1718 | #2 3.9 | 14 " - -
19 | #x 3.97 | 1¢ “ “ .
Jrro | #F¥ | 3,49 /Y o n n
X2/ | #2 | 3,99 /Y ~ P
/122 | # 2 Y, o0 /9 i « 4
e # 2 ¥, 00 /4 n e &
/32y | K2 Y. o0 7 s a
Il V| Y 7Y 3 “w
/226 | # ) g, 0o Y| MO Trach se Thou€l
1727 | # L g .ov 'Y Tr2ick (N TUNNEL . MOTLY cloudy
1228 | # 7Py 1Y -~ o " b1 00f Somé
I219 | #2 ¥ .00 /Y # “ “
12230 | L o, 20 % o o
/23 | # 7, 50 /7Y “ o
/23 AL | Yoo 7 5
1233 | AL | Fee | % "o
1239 | #F > ¥.e0 Al N “ v
/335 | # 7. o0 at b v w
1236 | #3 .o | /Y b “o
1737 | #2 = /Y " " “
/1738 | # > &. 00 /Y “ . -
/337 |# ) | Yoo | 1Y S R
| FYo | # L Y, 00 /Y - ” w
IS e 5% g, 00 1 , o z
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SF6 Gas Delivery data Spreadsheet

Sheet 7 of

i

Mti Project No. 4701-08-03-04

Run No. /

Ciensouce Sl garr & pate: 7-F4-5F
Samping Location PTE Loadout operator L . N g,
%‘Méﬁ;iﬁ'w /O 363 Gas CyincerNo:_ AL 1 /38T %

Time Silo No. Flow Rate Pres. PSI Comments

[l | #2 7, 00 % TRUER 1ot s S
(L93 | H L Y .po /Y a “
(3] | £ Y oo /1Y L @ “
(2945 | # L | Y20 /7 - “ "
(FYE | H - | Zoeo 54 o “
/Y7 AL | ¥oee /4 - “ “
(LY8 | £ | & eo /Y “ o “
[>T | #y 4.07 VAl - “ t
JES0 | #Y Y. of 84 ° “H
J25/ | &Y v.06 1Y “ - 4
J5E | #Y 7.08 /Y . a :
I3 | HX | Yoo i S
LSy | #L | goe a4 “ -
136 | #HL | Y0 | o 4 "
1PSE | HFX | Yoo | 1Y w SO
/=57 Stop |Gaf REQEnd | Evg oF fyo

mri files\ftirform\gasreleasePS|

Midwest Research Institute

07/13/98



SF6 Gas Delivery data Spreadsheet Sheet_/ of &

Mri Project No. 4701-08-03-04 2

Run No. e
ClientSource: XA aTT & ate TS~ ?(;,')
Sampiing Location: PTE Loadout Operator: J, /\/(_-f,,(,(_
MMQ%?/ /?" O3cf Gas Cylinder No: &) /. /9 r@ /38 7'ﬂ
Time Silo No. Flow Rate Pres. PSI Comments
712 # > Y./ /Y START it . TRuUC/ [ TirmyNE L
2// |#S 7. oo /Y | TPuce 4o Tawwse  Cloupy. wemp sedse
7/~ | #g o3 7 “ " i D-250 FEM fu Tapvst,
7/3 # Yool Al " - : CRAS (g 100 = Fgh £,

2/4 | #$ ay, 1] A TRuci. 1n0 T use
208 | #5  ge | gy | a o a
716 #s 7. oo /7 - - “

77 ¢3 ':/,96 /;7/ i " " "
7/8 £ 3 Y., 06 /Y n “ R “
7/9 # 3 .04 /Y TARACE [ ThrnSC

7} | #3 ¥.06 /Y o -
72/ | #3 | 4.6 | sy . §
722 | #3 | 406 1y n_ o
722.8 | #2 | y.0) | 1Y 2
723 (#2 | 4,23 I “o
7.9 | # ) Yo¢ 1y » » o
725 |# 3 o o 1Y h o “

72 #3 7. 07 /Y & . .
727 | #3 7,08 /Y - ~ o
78 | #3 &.08 /Y e “
729 | #3 708 /9 2 - ¢
730 |# 2 | 407 | 1% e
73) L 49.08 /Y n 2 e
73¢.5 43 | 4¢8 | 1y ra
772 # 3 4,08 /Y “ " .

733 #3 7;93 /'/ L o m
73¢ #3 ¢, 08 1Y “ “ o

7)’5’ #—? %03 /V w - “

736 | #3 %09 /Y o W WIS Semd

737 | #2 | yoy | /4 | + - 9w/ Gusrs To Jo0+ HEM
778 # ) 4,88 A% ‘e /- ) 35 mpy

mri files\ftirform\gasreleasePS} Midwest Research Institute 07/13/98



SF6 Gas Delivery data Spreadsheet Sheet > of 8

Mri Project No. 4701-08-03-04 Run No. 2
ClientSource:  FL-dary vate: 7= 2598
Sampling Location: PTE Loadout Operator: 2{ ,/\/L'&",a[__
—eﬂ:—gfg%é%v‘iu /f’w 0508k Gas CylinderNo: A £ /M (y/j’é}’fﬂ
Time Siio No. Flow Rate Pres. PSi Comments
739 #} g.0f /Y TRUCk 100 Tomosi_
0790 | #2 v.05 | 1Y% G “
077/ | &2 g, 08" 7 o “ “
0793— | #7 ¥.¢5 /4 o u “
p743 | #3 7,08 /Y . - v
079435 #2 | gov | ¥ ©u e
o7¢y | K2 | v.ov | 14 e A
079 | K1 7.04 | Iy “ “ v
0794 #l | ¢ /Y " “
o077 # 1 g.04 /Y i o
1478 | #3 4. 07 7Y “ " -
p7y8 | #3 ¢-27 7Y - .
0799 | #2 | 4.07 | v “ - -
87§ 0 #r | 403 s “ .y
075/ | #21 7. 08 /Y s - v
0752 | #12- . 08 X% o - @
0753 | #2 | oy | sy v
0759 | # 1 7,0y /Y “ 1 -
0755 | #3 797 = - S
0746 #3 706 /Yy i W @
PIST | #3 | 406 | /% - -k
o735 8 #3 & D¢ /'Y w “ L1
2757 #3 g.06 /Y “ ~ -
075%.5 | £ 2 ¥.03 ’Y 1 & “
ego0 AL 7. 03 Va4 " - -
686 | # ¥, 03 74 " P
0803 | # 2 &,03 /Y “ u a
2803 | #1- .09 | 14 - - b
2803.5| #3 7. oY /9 ‘- ~ .
o8oy | #3 | ¢ o4 /Y “ “ -
080§ | #23 g, 04 /Y “ W
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SF6 Gas Delivery data Spreadsheet Sheet_3 of _§
Mt Project No. 4701-08-03-04 RunNo. 2
Client/Source: /674/’»/;» C Date: T 25’, }7’8
Sampling Location: PTE Loadout Operator, .(9 /\/{:rﬂ[,,
-;?—gi{/xegﬁfu /7" O30F Gas Cylinder No: ,{’K;Jv} g/ 3 8 752'
Time Silo No. Flow Rate Pres. PSI Comments
o080 (¢ #3 . ot /Y TRUck fod Titnwo8C . &y Saval
o807 | #3 g.0y | 1Y o - “
0808 # ) ¥,23 4 i - w
0803 | #% | v.oy | sy RS -
0810 | #3 y. 00 44 “ ” “
o681/ #3 ¥, 00 &4 w - “
08/, | #3 Y| .07 /Y . - “
08/3 | #Y | 409 | 1Y “ m o
0g/4 #q 4,07 /Y ~ “ -
0818 | #Y v.97 | /Y i L
0816 | #7 g,29 | 7Y - .
08it . | #3 4,00 | 1Y ”” - -
o817 | #3 7. o0 i -~ .~ om
2818 | #3 Y00 7Y n “ .
08179 #3 Lo X “ w “
080 | #3 ¢, 00 /i “ w W
o082 ) | #3 ¢, o /Y “ W 2
0BFrx | #5 | .o /Y o ~ -
0B | A5 403 /Y “ " -
0824 | #3 Y. eo il - " N
s855 | #3 o-00 ad o u- “ MoSTLY Cioiqs
0836 | #3 .00 s w u = b1 SamE
0617 | #L | Y. /Y L “ s
0§38 | Ko | oo Yy B v “
0879 | Hao | qgor | 1y “ . -
2836 Z*4 Y,03 /Y fH » &
083/ | #3 | 402 | sy “ -
0832 | #3 Y. 00 [y - “ .
08337 | #3 Y.00 /7 ~ - “
083Y %3 Y o0 ry o s o
0835 | #2 y. 00 7Y -~ “ w
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SF6 Gas Delivery data Spreadsheet Sheet 7 of _§
Mri Project No. 4701-08-03-04 RunNo. -
Cienvsouse:  fLogory € e P-r§ 98
Sampling Location: PTE Loadout Operator: .& /\/ﬁfm,‘./
OS5 LT
-Brrcas Meter No: -0308 Gas Cylinderno: AL 1387
Time Silo No. Flow Rate Pres. PSI Comments
0836 #2 &, 00 /Y TRUC /o TlroE L
0835 | #Y | .08 | 1v = -
o837 | £ q.08 1Y “ - “
0838 | #Y | 4.07 /Y n e
0839 | #£9 q4.07 & - v “
080 | #¢ Y06 /Y v “
o8y/ | #3 3.97 /Y - - »
08¢z | # 3 3,98 /Y a - “ mosity  Clotdy
6893 | #5 ¥ o0 1Yy i “ " GINOS  SamE
2BYY | STop | Gl RSLE»sE
O927 | # > | ¢ s0 /Y | TRucie 0 Toyvst — Siany, Lbfame
9928 | #2 | 357 | /Y% v w @ " jlscénd
0529 | #2 3.98 /Y a “ u pI1905  Semé
2930 (£ 2 | ¢.06 /Y a o wom
033/ | #£ 2L 7.06 /Y N - -
0932 _| #2- &. 06 /7 - " N
0733 | # 3 q. .06 A4 “ » Y
0334 | #Z .07 /Yy “ L. “
2735 # 1 Y. /7 /Yy “ w n
0936 | #2 v, 1| 14 @ -
0937 | # 2> v.¢8 | sy “ S
0938 | #2 | o5 | 1v - “
0939 | #) v.e5 | /% - b
g %50 | #2 7o | 1% » o
0%/ | # 2 Soof /Yy i n f
089 | &1 g.05 | /Y “ -
0993 | #r | Yos | 1Y | -
o9Yy | F 708 /Y " ‘ 4
095 | #2 g.04 | 19 “ “-
09v¢ | #3 | o | 14 | = S
0597 ([ #2 | 49| /7] « w ¢
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SF6 Gas Delivery data Spreadsheet

Sheetiof__(g_

Mri Project No. 4701-08-03-04 RunNo, 2
ClientSource: /ﬂé,%ur p vate: 7= Hf - 9?
Sampling Location: PTE Loadout Operator 1, ‘/\/c’f,o[d
f:iﬁﬁ"" /C-030§ cascyinserne: AL b B/ 59T F
Time Silo No. Flow Rate Pres. PSI } Cemments
0?8 | # ) v 0¥ /Y TRUS [N TuInsd.
0399 | # 1 | o5 | 17 - " u
0350 | #2 | 45 | sv -
055/ | #2= | Y05 | v a o 4
01| £ g.o5 | 19 “ u
0753 | #2 | Fog | Y o “
o954 | #2 7.2 /Y b “ .
0555 | #2 | #23 | sy “ ) |
0956 | £ | oy | 4¢ hao - ; St
0957 | #2 | 703 | 4 L s - -7 mPH
0958 | #2 | 709 | /7 “ - “
6959 | #£1r | y.03 | s% W y
Joeece | # L Z.03 1% i “ “
Jou/ # 7. 03 /9 “ " ©
Joel | # 3 y. oY 2y " “ 4
1293 | # 2 7.0 77 - w o
/024 | #£ - .09 | /9 b o -
Joos | # ] o0 /9 . “ b
Joob | # 2 . 0% 1 “ “ z
[eo7 | #2 | vy | sy “ - "
J008 | #L &.90Y /7 e “
/670? ¢)’ o oY /9/ i ¢ U
(00 | KL | %93 | 1y A . b
o0/ | 2| ¢.03 /Yy el L "
r012 | # 2 7. 23 /Y 2 “ “
/0/3 | #Fi- Yoy ¥ = “ ~
009 | #1L 709 | /¥ v “« o
Jor§5 | # 1 Y04 | 1y © ek
/016 | # L y.0Y% /Y L ~ 2
/077 | #3 Yy, 080 | 1Y W« .
/078 | # 3 L ¢ 06 &4 e " “
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SF6 Gas Delivery data Spreadsheet

Sheet é of b

Mri Project No. 4701-08-03-04 Run No.

ClientSource: /‘7[)?’/\/? 2 Date: 7r}*f/98
Sampiing Location. PTE Loadout operater: &, ASat_
P b g cwcsnere AL B11810

Time Silo No. Flow Rate Pres. PSI

Jor9 | #3 .67 /Yy Toucic ;.0  Tiaonwdl
/o0y0 | £3 v, 06 s “ow- “
JO0L] | #3 7. 04 /5 u ~ 4 SusvY
/03) | #3 .07 /% poov “ DS Samis
fo )] | #£3 .06 77 ‘v W
/029 | #3 vob | 14 “oow o
10 | #3 ¥.07 +4 “u “ “

/036 | #£L ¢, 00 /Y - “ “

Jo27 | £ g, o0 Y “ “ “
[03-8 | # L Yoo | /Y9 “ “ “
/331G | #£ 2 Y, 20 /Y e w

/o030 | #Y 7.08 | 19 “ a

/637 | #Yy 7.27 | 14 n_ »

Jo3L | #Y v o6 7 “ “ “

633 | Xy V.08 | 19 “ e m

/03y | #£Y 7 06 Yy - b 8

1035 | #y .06 | sy wa

/036 | #Y q-08 i “ v 4

/037 | # Y o, 06 ki u “ “

/038 | #Y 7.06 VAl “ “
J239 | #Y | g.oe5 | g S u 2
/oo | #Y &.08 /7 * “~ .
o/ | &Y ¥, 00 7Y 4 n A
foyz | £S5 | 4394 sy | « “ A

/o3 | #S 3.96 | /Y . - “

/o9y | #y 3.57 ry w o~ “ SYIe

1098 | #S 2,59 /Y “ ‘o v Gl -0 mpYy

Joll | #§ 3.7 /Yy “ “ ‘!

jo47 | #§ 3.97 'y " "
12498 | A2 Y,04 | Y v v
1099 | #H2 | w0y | 1Y “ S
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SF6 Gas Delivery data Spreadsheet

Shest 7 of &

M Project No. 4701-08-03-04 RunNo. A~
ClienySource: /04',4,/7' ’ patee F -~ 98
Sampling Location: PTE Loadout Operator: ,0 , /\/I{iCo {
Qﬁiﬁe’gﬁﬁw K-0303 Gas CylinderNo: A £.47 (B 4?6?7&
Time Silo No. Flow Rate Pres. PSI Comments
JoS o ¥ q.05 7Y Taucie /o TSl
(05! | #2 Y. 00 | 1Y . o g
052 | £y | g0 | Ly B “ -
1053 | £2 | 2.98 | 1Y “ « “
Jo5Y | £ | J.G4% /Y “ A “
/058 | #1 Y oe Y « " n
J05E | #H L . 0o /9 " “ 4
/0857 | #2 Y. 00 /Y e “ «
1058 | #2- Y00 4 " “ b
s7059 | #2 7. 00 /Y o “ “
[/00 | #£2- Y o0 r Y n “ u
22-x # 2 Y, 00 i “ “
)70 5 # - .00 /9 “ “ “a
/703 | # L Y. eo /Y 5 w “
i0d | #r | weo | /% | = < 4
//085 | # 1 Y. to /9 p a o« SauIny
/06 | £ 2 L o /9 o “woooa LIINOr  Stng S
//07 | #H2 ¢.o00 /Y rMe FANER. Iy T8l
/o8 | FFZ- g, 20 Y| gFRC e peo TS
7709 # L g o0 /Y e “ 4 Wemis Cdiim
J176 | £ g, 20 1y “ u u O- /00 FPm
777 o 3.97 7Y 7 r N IS Pl edkse [Tack
gl | # 7.98 /Y “ L» 4 up To Sl As UEFPEE
(/03 B | 3,97 | 19 | Mo Tawdi o~ Tuwnsi wings 0-250 \Frn
Mt | F e | 3,89 | 4y | s Gy R Joot|Fom
222 A N A
1776 # L 3.7¢ /9 . “ a
1117 |#2> | 40| ]9 I -
(/B | #2 .00 a4 . “ “ n
70/ 9 L= 4,90 /7 Teuci j~ Tgavgl
o | #H 3.979 /Y “ " 8
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SF6 Gas Delivery data Spreadsheet Sheet & of 8

Mri Project No. 4701-08-03-04 , 2

Run No. S
ClientSource: P Loryr C Date: 7 - )'f ”gg?
Sampling Location: PTE Loadout Operator: ﬁ A/§o(/
a/ffiietﬁﬁo it f O Jﬁg Gas CylinderNo: 4 £ M‘@/EB 7%
Time Silo No. Flow Rate Pres. PSI Comments
/72 K i 3 ,77 V2’4 N©  Fruce s FanE i
V= #?/ 3/?59 /‘{ L “ a1 o
/3 | #r | 3.57 | /Y - “« -

[FRY AL 2.97 /i n = 2 0
/17285 | # 2 3.98 1Y TEuck I Téanost
6 | AL | 395 | sy A . .
127 | #2 | 399 | 14 | Mo jauch in TaomEl
/-8 | # L g 90 A% ’r rr 7
/AT | #F L ¥, 03 /Y w A - “
(2. S| Stop |Ces Rsicria | Eng oF Rt

mri files\ftirform\gasreleasePSi Midwest Research Institute 07/13/98



SF6 Gas Delivery data Spreadsheet

sheet ! of 7

Mri Project No. 4701-08-03-04 RunNo. 3
Clenvsoucs: e a7 Eo Date: T
Sampiing Location: PTE Loadout Operator: j /\/6‘}’1,

-ﬁ:ﬂc\i{/\eéﬁw /g'— 2308 Gas Cylinderno: AL /F 338
Time Silo No. Flow Rate Pres. PSI Comments
o740 #2 7 o0 1Y \TRACH I TegwEC | Sitdly

o714/ | 2 3.9 /9 “ “ o

0712 | K 4. c3 7Y . a p

0713 | #) ¥, 23 /Y - .-

o7/ | # 2 7, 0% 54 “ b

075 #2L 4. o 1 “ “ “ WS 0-50 FPR
o746 #2/ g7 09 74 o = N Cursps To (00 <
0117 |# 4 g e 2% . “ooe

01/8 | #21 Y. oy H i » 1

07:9 | #2 ¥, 24 . " «  n

o770 | # 1 7.0Y 74 No  FrHCE gar Tao Sl
o7x/ | # > o, 0 ¢ 'y “ - o .
07X | # 2 .03 ’Y ¢ o “ “
07+3 | £2 03 | JY R o
ory | #Hp | o3| 44 |~ e e s
o12f | #r | gor | /7 | & o« 4
9126 | #2 | Yoo | SY | vt ©
0737 | #2r | oo | /Y |« v o
07}+8 | # 2 . 00 1y « s
072§ | #2 v o0 /7 fC w ¢
0730 # L Y, 00 /7 o 4 - v
073/ | # 2 ¢, o0 at FRitct [t TS L
0732 | # X ¢, 00 'y " “

0733 | #1 | Wouv | 4 | No 7rluck /rs TirsrSC
Q73 # o Y. 00 ¥ Trttrcie fos TatroamsSi
o134 A1 o, 00 /Y ! “ |

0736 | #2- | 400 /4 : ' -

0737 | #2 | ¢ .00 /Y “ " ‘

0738 | # 2 ¥,00 | /Y ‘ “ °

0737 | #£Z g.00 a4 " - “

670 | # 2 2.99 Es - b L
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SRR

SF6 Gas Delivery data Spreadsheet Sheet & of 7

Mri Project No. 4701-08-03-04 RunNo. 3
Clenvsouce.  FL At C e P -7~ 98
S%ﬂ?;;g: PTE Loadout operator. 2. ,A/(Jf,gc/
—rrswweerne . - 9308 cas cyinderto:_ 4 4(- /§338
Time Silo No. Flow Rate Pres. PSI Comments

67v) | #Xx 4399 | 7Y MO_Fiuctk o Tae=r8L |, SuyRY

o7y | #1 3, 99 /Y Lo w - u WInDT  ShmE

0743 | #2 | 399 | /Y |« a » w

074y | #2 3.59 1Y TRk n Tlrosl

6775 | #2- 3.99 | ¢ b v s

o7ve | #) | 3.9 4 n »

o1yl | # - 2,9G /Yy w X “

0796 | #2- | 3.7 | /Y u e

o7v§ | #L 3.79 /Y - N .

6750 | #2 3.99 /v " “ “

6757/ | #H2 ¥, 00 /1 o - b

07§ L # 7. 00 x4 2 u v

0733 | #2 3.59 /7 A - “

o75Y | #21 | 3.99 | rv o -

o758 | #2 3,99 | /4 . «

0756 | #2 3.99 /9 - > i

2757 2 3.9¢ /Y “ w ~

0758 | L 2.98 /Y “ “ “

075F | #2 ¢, 90 /Y e o

o8oo # L Y. 00 /Y “ o '

oBo) | #2 | y.ov /Y 8 5 :

0803 | # ) §. 00 /Y o " i

oBe3 | #1- .00 /9 “ “ “

/8oy #o Y. o0 /7 o e “

psos | #2 | Yoo | 1y - ‘ E

0806 # 2 ¥ .00 7 i “ -

0807 | #L . 20 /Y “ “ “SaINT g

0808 | #2 g.00 | 1Y " - q imdf S O~ |200 FF

0809 | #H ) .00 /Y b w “ Gtisie To Joo+ FPm

p8/0 | # 1 .00 /Y " u “

ogr! # Y. 00 Y et ’" “
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SF6 Gas Delivery data Spreadsheet

sheet_3 of _]

Mri Project No. 4701-08-03-04 Run No. 2
cienssouce. [ Lsdrir vae 7 27-98
Sampling Location: PTE Loadout Operator: 0 A&y
ﬂ(ﬁefﬁfw K-0308 GasCyinderno: AdL. G 338
Time Silo No. Flow Rate Pres. PSI Comments
2812 | #) Y, 00 1Y | Torich S Taumste
o813 Z. Y00 /Y i “ -
08194 | #2» o 00 /Y & ‘“ . SwINNY
C815 | # 2 7. 00 ’y 4 v & LItf O~ 100 FAm
0816 # ) ¥ o0 ks b “ u Gegps Tp 150 FPM
0817 # 2 . o0 7Y m “ ¥
ORIE | #2 g, 00 /4 " n o
0819 | #2- Y. 00 Al s “ “r
O8O # 1 r V2% e o a
083l | #* &, a0 /Y " “ -
0821 | #2 Y. 00 1Y u te U
98,3 | #2 7. co /9 w - v
0829 | #2 7,00 /Y 2 “ “
0825 | # - V.00 1y “ @ 2
08¢ | # 2 Y. 00 VA4 “ “ o
o8>y | #2 ¥-00 /Y u o “
0828 | #1L- ¢. 00 /Y n v “
0829 | # 2 v.oo | 1Y nob .
p83c | #9 q.06 1Y “ “u “
683/ | #9Y q. 07 1y i, “ "
083 | #Y &, a0 /Y “ “ “
0833 | #¢ ¥ o0 74 o . “ Sumny
083 | #Y g 20 i “ » - Wil  Sem&
0835 | ¥y Y. 00 ’q - ~
0836 | #Y Veov /'y w e~
2839 #‘C/ . 20 /Y “ 2 @
0B38 o Y. 00 'Yy “ “@ &
0839 | Z4 9.0 /Y 2 w 7
o08%e | #¢ o,60 Y “ - .
08y | #Yy y.0L | /Y o .
08YL | #Y | ¢.o0 % “- -~
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SF6 Gas Delivery data Spreadsheet

Sheet (/ of ?

Mri Project No. 4701-08-03-04 Runto. ¥
Cienssoce.  flooary € e 7-217- 98
Sampling Location: PTE Loadout Operator: & . /\/Cfo [~
@mﬁtﬁ?w - 23508 Gas CyinderNo: A A4¢ 19338
Time Silo No. Flow Rate Pres. PSI Comments
0843 #t{ Y. 0 /Y 7)2'&/6[:', I Tl
o8%Y | #§ 3.9¢ /Yy “ s v
676”/:{ # 2 Y, 00 12% “"w “ o
V8% 6 # 7 Y. 00 V44 “ L o Sty
e8¢7 | # 2 Y. oo A “ - v IO [00 500 FPM
0848 | #21 7. 0o Y “ w “ Guspy 1o 2§ Ffm
289 | # 2L & oo /Y “ “ “
085 0 # 2 ¢. oo Yy e “
0g5) | #£L ¥ po /Y 2 “ n
0851 | #2 | oo | 1y “
0853 | # ¥-00 ki e o “
085-? # Z- g, 00 /Y s Q@ U
o655 | # ) 7. o0 /o b “r w
2856 | £ 7, 00 A4 “ .o
o857 | #21 7. 0o /i o w u
0858 | # 2 ¢, o0 a4 = o a
S99 | #L "z rY o o SUaInY
peeo | £ 4, 00 /Y ¢ - “ (INOS oo .- 250 Fen,
0G0/ | 1 g oo /Y & L » Gugry T Foo+ FAM
ofe) | L2 T VA4 “ a “
0703 | #L g0 /Y “ “w o u
00y | #2 y.00 | /7 2 ‘ .
o305 | #2- §.00 /¢ a P
0706 #z Y o0 144 u n “
9707 # 7 7.60 /Y “ I
0908 #2/ & o0 Y ey Y "
ofes | # 1+ ¢.o0 /7 n - "
0G0 | 2L 700 1Y “ ~ u
o311 | #2 ¥, &0 /y . “ .
09/ | #2 7.99 /Y i “ “
07713 | #2 3.99 1Y " s .
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SF6 Gas Delivery data Spreadsheet Sheet_S; of 7.
Mri Project No. 4701-08-03-04 RnNo. 3
ClientSaurce: Fd/x?uf C b 77 - FF .
Somang j)cjﬁéloiTE Loadont operator ). _/\/épc,,/;:, fese
oo veitie -0 308 Gascyinserno Al /9338
Time Silo No. Flow Rate Pres. PSI Comments
o7y | AL 277 | /Y | TRuck 1o Faumar Stany
075 | A1 3.77 /Y - “ “ Gt 0] Sam&
0716 | # 2. 3.97 9 e “ “
0f17 | # 1 3.99 44 ~ “ v
07118 | 2 | q.0v | Iy o~ e %
0719 | #2 XY, 1y o “ u
09r0 | # 1 Y. 04 /Y “ “ “
0731 | # 2 Y.03 /Y i ~ “
091 L| # ) oL /4 “ . -
0q23 | #2- 7,03 Vs R w -
oGry | #2 ¥,03 1Y 1 « w
O%Ls | #1 ¥.03 x4 a w “
0926 | A2 .0y /Yy “a “ “
09>+ | # Z Y, 04 /Y “ " “ Suvoy
028 | #2 | 4oy /Y e - “ Wirn; Sami
o7+] | #2 g0y /Y u “a
0730 | #2. | Y0¥ /Y - W o
293/ | # - g, ol /iy “t “ <
0737 | STop | Ggi Adedssé
as2 (#2408 | J¢ | TRuk TN TuNNEL
0952 | #£2 4 oo /¥ (1 " ’
0951 |44 39¢ | M It I /" Su~y
0955 |32 | 248 | /4 R " wimss  Same
095¢ | #3a | 3.99 | H I g “
0957 | FHmigotsp Cks TRejleage
0959 | | 403 | M TRuckK TN TUNNEL
) HQA | doo | 4 )/ I '
/00/ | #L 3.97 /Y NO Tiucic [~ Tearmw&i
foop | o | 3,98 | 19 | Tauci ;0 TuwisSc
jo003 | #2 | 3.99 27 " v\ a
Jooy | = | 3.99 | ¢ e ..

mri files\ftirform\gasreleasePSl Midwest Research Institute 07/13/98



SF6 Gas Delivery data Spreadsheet

Sheet é of 2

T
24 Mri Project No. 4701-08-03-04 RunNo. 3
Client/Source: (QL,(UJ;’ C oate: 72798
Sampling Location: PTE Loadout Operator: j) y /\,/éfo .
«/e‘hrrgijr;\efrﬁg(d -0 308 Gas Cylinder No: A1 (. /93’33
Time Silo No. Flow Rate Pres. PSI Comments

Joos | £ 3.7 /Y FTRUCk /) TUNNEL

foel | #Z 7. 79 Yy © .

/007 | # L 3.99 /Y a ~ &

[oo% | #HX 3.79 /Y A 4 4

/009 | #2 3.99 /Y “ G

Jeso | #HL 3.7% 1Y "‘ o~ ~

jo/l | HL 3.99 /Y -~ w v

1002 | #2 & s0 V3% 3 »

jol3 | #2L 7,00 ‘Y “w o . Sunvmd
JolyY | #2 3.99 /4 e " )05 100 -250 [
/015 | L 3.9¢ 7Y e a5 “ Guss Ts 30 FPp
/07§ # 1- 3.99% /4 i @ 2

/617 #2 3.99 /Y N “

/10/8 | #2 3.99 a4 . - “

/09 | #L 3.99 /Y % Ly “

1650 #L 2.9£ VA% n e b

JoF] | #H 2 3.99 /Y - e w

/02 | ¥ 3.98 Al “ ~ X

Jor3 | #2 Y. 00 % “ ~ -

[0 | #H2- 7. oo /Y 2 PN a

Jors | #2 ¢, oo VA% u @ o

/026 | # o g, oo /7 o B o

[027 | # &. 20 7 o~ “ .

jorg | #F 1 Y. 00 /9 # “ “

/029 #2. .00 a4 ea e~ “

030 | #2 | 700 | 77 |« <« &

703/ | #FZ| 400 /4 “~ . “

/032 | £ 2 | 4o 1Y o w ©

/o33 | #2 4,03 /Y o L, .

/034 | #S | 4. 00 /4 »~ “ .

/03y | #S 3-79 re e e~ “

mri filesiftirform\gasreleasePSl
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SF6 Gas Delivery data Spreadsheet

Sheet 7 of 9

M Project No. 4701-08-03-04 RunNo. 3
Client/Source: /‘O sy ol Date: 7/}“7’96’
Sarpiing Locaton: PTE Loadout Operator. ﬁ ANEa
Loest Lo 2 5508 soscyneerts g /9338
Time Silo No. Flow Rate Pres. PSI Comments
/936 £S 3.99 1Y | TRk o Tl
1037 | #s 3.99 1Y o “ a
/038 | #5 3.99 44 - t
/039 | #S 3.99 Al “ » “ Sl g
oy | #5 7,99 /Y " “ G Q105 (0050 Fpa)
/094 | #S ¥.03 /Y “ “  Gusrr To Zood FErPR
/ey | #S | 3.99 7Y - - “
/093 | #5 Y, 00 /Y o o v
rovy | #s | Heo /Y 4 “ "
[o0y5 | #S 7. e0 a4 “ “w A
r096 | #5 7. o0 /Y ” ” "
047 | #S | 3.99 | /Y 2 " 4
/0B | #S 7.99 /Y “n w &
JoYG | # 2 Y oo V374 o~ “ 0
[0S0 | £ L Y. o0 /4 “ v
[eSt | # X 4,07 /Y “ o
105 | #2 .04 1Y “ ¢ “
/0§73 | # 2 4. 04 Y g ” "
losy | # L ¥, 03 73 : - *
1058 | # L &. o4 /73 n a 4 Suwy
Jo05¢ | # 2 ¥.0% /3 e n “ W05 S
057 | #1 y. 04 | 13 o wo
)o58 | # 2 ¥,0Y /3 n “ w
1059 7 7.0 I3 “ u .
/poe | # L v.08 /3 " “ “
Haol! | H2 ¥ 05 /3 w “ o
/o) | #2 Y. 04 /3 - “ “
/83 | #1 | Y00 | /3 -
/o L .00 /3 o ,- ‘-
/705 | #2 Y. oo /3 w “w "
1106 # > Y. 00 /3 77 17 7

mri files\ftirform\gasreleasePSl
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SF6 Gas Delivery data Spreadsheet

Sheet é of _(Z__

Mri Project No. 4701-08-03-04 RunNo. 3
ClientSaurce: /75,0,/? & vatee 7= F7-25
samping Losation PTE Loadout operater. . AE R
T e o o50g cascrinserns: AL 19338
Time Silo No. Fiow Rate Pres. PSI Comments
/07 | #Fo Y. o /3 |TRudk s Tasuse
/108 | # 2 7. 20 /3 - “ . Stiony
//07F # L Y. 00 /3 i e~ Y OGS 100 - PSS FPm
(/192 | A2 | Yoo /3 ‘ " W CGarr T Seet S
r11 | #2 | oo ’3 ~ - '
/12 | #2 | ¢ oo /3 o - “
(013 | .00 /3 2 i 2
1y | #)re | Yoo /3 “ “ “
1015 | L Y, 00 /3 “ “w “
116 | #L g 6w /3 “ . o
/77 # 2 & 06 /3 it “ “
/8 | # 2 /. 00 ’3 - ! 4
/019 | H#L ¢ 80 /3 - “o e
1/ -0 2 Y. s0 /3 P “ “
) | # Y, 00 /3 “ - :
/2 | #H I e /3 “ w 9
/x3 | #F | 43 | 3 ) N
13>9 | # y. o /3 A “ 2
&S | L 7 co /3 - @
202l | L 3,98 /3 P 2
//F7 # ) 3,97 /3 o “ “
/28 | #2 | 3.99 | /3 " v
/N FT # 2 3.97 /3 i~ « - Sy~ Y
/730 #* 2 3.99 /3 . ~ OIINBS  Sopm
73/ (L | 3.99 /3 ~ b o
/32 |# 2 3.99 13 " - ~
//33 #2 3.99 /3 i e i
//3(/ #;L L 0@ /3 “+ “n v
/I35 | #2 &, oo /3 L\ n “
/135 5\ # 1 | STop Gus B4
/37 # - Y, 00 ] JAvEk. [~ Toun&C

mri files\ftirform\gasreleasePSI
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SF6 Gas Delivery data Spreadsheet

Sheet §7 of 9

Mri Project No, 4701-08-03-04 Run No. 3
Client/Source: /gz»ﬂ/slr 4 Date: 7 - }7’ flc%’)
Sampling Lecation: PTE Loadout Operator: £} , A/E.{;,' i
MmasS fFloco - -
~trySxe-Meter No: /?" O j Og Gas Cylinder No: ;4,4 L, / ? 3 3 g
Time Silo No. Flow Rate Pres. PS! Comments

/86 | #H2 3.9¢ /5 Troucht (o  Tausodl

/29 | #> | {03 | I3 - “~ .

/YO # I~ .08 /13 “ - u 5[1;\},.11{

1197 | #r 704 /3 i - A G)NES 100 -}S0 EPAn
(1Y | 47 i /3 v " “ Gedry O 300+ P
/Y3 | K | Yoy /3 i~ N -

/Y9 | # 2 &g.oq /3 “ w 4

/Y5 | #2 ¥.0Y /3 " - "

/146 '#7’ y. oY /3 n ” L

/Y7 | #L | Y oy /3 o~ n 4

/178 | £ | 704 /3 ~ w A

/119G | # o .04 /3 w “w w

jiso | #X q.0Y /3 n o~ "

/757 | #- ¢, oo /3 “ n v

psi| #£2 | Yoo /3 " PU

1S3 | B | sTep cus LeliSyce

/5. # L g a8 /3 JROUe (N ThonE L

5SS | #2 | 403 (7 ~ ~ .
Jry 6 | # L q.c0 /3 “ “ a
/57 | #2 | 3.99 /3 “a
/58 | #F - 3.99 13 @ " u
1159 | #2 3.77 /3 “ “ “

/e | Stop | Ens fstesary | Swabd 0f [Twus

mri files\ftirform\gasreleasePSi Midwest Research Institute

07/13/98
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SF6 Gas Delivery data Spreadsheet sheet _/ of {4

Mri Project No. 4701-08-03-04 Run No. o ( A Bagicground )
Client/Source: P/ﬂ"’VT C, Date: 7/%/74’
M 7
Sampling Location: PTE Loadout Operator: KLW

Dry Gas Meter No,ﬂm Wh\[)ﬂ( R/OBOX/

Gas Cylinder No: ML’ /y? 7>5 '\‘/

20990 pSi i (ol @ STAET (2-9%58)

Time Silo No. Flow Rate Pres. PSI Comments
049217 2 Y43 Y DL Lurn ((BKGCRD) . Spror A olowse
Words gdon Stnmige  2-S impl windy
0930 | 2 | 443 | )Y | 7rwih 30 Jimel (Taw doncks i
0933 7wk 29 2apfer 7
0935 7red 30 evrﬁ(‘f-fa/m'vf@ ersfrszce
093¢ Trwed 30 2apfer
9737 Tonick 2F Zrrive P S
0 93760 Trwch 2.7 onler
0943 Truch B0 20007 €@ oplroerce
094345 2 Y.[o /f/ Trwck 30 eylc—
’ ?‘/f Trverd XY 2rr/ve Ve, ay/%/;.,,,{ <
094¢ s Trughk 29 ewpfer
0?50./5’ T/‘wc‘[ 30 wgrrive & dvy%f‘h—zct
OY 50, 50 [rvchk 3C 23/
0753. 34 Trech RY 2 riv< @%743—-—:(6
0 5 .00 Truch Y eunrf~
0957, 10 Treck 22 Zrp/ve & 03/ v €
095759 Truweck Z0 Gurte—
(000, 45] Trwgle 29 2rrive (& amgleorree
(000 55 I rach 2RI ewfe
[900 2 | Vra | Y | Pk 3l zrrive &) sulizce
10 ¢ 4. 208 T prechk 3 2,770 & @yp A rane &
(004, 5T T racd 3¢ e pfer
007, 4 Teoch K9 2rrjve @ erleonce
0og9 5 T rwe 4 2. % 027)4”
101102 [rvch 70 2-rive@ oyfosae
L0 4135 [rwnck 30 emi~
(0173 357 Croack 29 2rrivt @ e /e src<
10713557 T/‘utclé 27 ery Fo—
(1019 10 T ek 30 2rrivi@ ompom
1) 17,50 Tonwch 30 2srfer
mri files\ftirform\gasreleasePSi Midwest Research Institute 07/13/98



SF6 Gas Delivery data Spreadsheet

Sheet 2_ of {Z

Mri Project No. 4701-08-03-04

Run No. "'/ ( é'zfléi /'0’445/}

Client/Source:

Plom? C

Date: 7/1&/?9

Sampling Location: PTE Loadout Operator: k[Mm
Ory Gas Meter No: K-0308 Gas CyinderNo:  Apy (9338
Time Silo No. Flow Rate Pres. PS| Comments

[0, 5] T/‘M«c/( AY 2rri'v € D eyt o«
(020 19 Trock 29 g fen

[ O3, 90 TnM(A SO 2 r/ve /3 e,,,;(,-,,,‘{
(o2 4.0 Lovch 3 owpher

1028 sv TrcehA 29 arrive g @n%fwce
j027.20 Tk 29 enter
/028-37 Trwck SO ar~v< & &n%fv—uc«
/070'3.4{ wa(/x 1@ M/Zvc/*
Yo3/,/5 Lrweh 29  2rrive 8 Erpheanee
/033 2 | 406 | /Y | FrerkFt—erte

(033, 50 Tr"/‘-(/{ Z:gﬂzﬂk’

RIS :/_-"""(‘/L 3:@’“22/'//‘/ < & eFrvare
/037, 1) Jroch 397 eyt~

/0?0-"0 TPWC% Mugf‘f‘/vf G Bz
/040, 35 Trwed 29 sarte—
/042, 00 Towchk 30 @~rive & %7[/‘31//(-6
[045.25 Towcd 30 enfen

/044,557 Jowehk 29 2-r/ve 6«;7[/%(!‘3
(046, 15 Trvnch 29 esfe—

(097,30 Trwch 30 arrive @ eulramye
/04970 Trueclh 30 €spe—

/05000 T/U‘—Cé 2? Zra/ve & ‘3&;7(/?«:((
(052 3S Tracle 309 enper —

/053" S0 Teuwck 30  aprve @ Cutrance,
/0:55.39 Truck R0 enfers —

/0, 5615Y Truclk A9 Arcwe @ ewtrance
/6:58. A9 Truck Rj ewters —

/0-59.40 Truck 30 areive B erfrance

[(200 %4 Truck 20 enders —

03014 Trick LS ayecs 0 entrance

mri files\ftirform\gasreleasePS!
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mri files\ftirform\gasreleasePSI

SF6 Gas Delivery data Spreadsheet

Sheet__f___of__é__

Mri Project No. 4701-08-03-04

Client/Source: %/77//% C/

Run No. Cf [ggcégrwa[)

/20798

Date:
Sampling Location: PTE Loadout Operator: KLW/VL
Dry Gas Meter No: R-0308 Gas CylinderNo: Ay /9338
Time Sile No. Flow Rate Pres. PSI Comments
1.09:3¢ feck 26 B enfenr
(2 05.5¢ Trwc’ 30 armves D putrance
10656 Truck 30 entes —
l,09:2% Track AN arpiver &) CnFrance
L0949 Truck AT enters
(1:00.53 Truck 20 _arvive & EnFrance
10§+ Track 30 euters
oI9S AS Trwck *T _cvviver & eutrance
P d 2 Y-/ /V LD e
/US5'Y7 Thus b 2.9 errders
/1 /601 Truck 30 areves & cuwdrace
nilyss Truck 30 endters
120005 Track 29 grevves &) Cutrance
1Al Yg Truck aq eEntecs
/23216 Truck 30 arcwes & Entrance
[:39°5F Truck 20 eunters —
N2/ 7 Track R A  arriver &) @ntrunce.
R 1G Trwcle X4 enters '
/A /S Track 30 grrives @& eoadrance
254310 Truchk o @Paters
1:33°46 Truck 29 Girwe &) Entran . o
1: 3435 Track 34 enders —
1. 36230 Trucé 20 arpives &) entrace
1 37:59 Tiruwek R0 ecders —
11°39.37 Trwck 2T oprives & Ertrunce
s 2 V.oy Ly TUooTe e e i O
U1 46:44, Trve b 21 _eptens
20,9337 Truck 20 arvives B entrunce
11:43:4q Truck 30 Enitees
0Ys:40 Tracl 29 aorves @B Cntrance
1496 4¢ Treck 24 crders

Midwest Research Institute 3

07/13/98



SF6 Gas Delivery data Spreadsheet

Sheet j of ¢

Mri Project No. 4701-08-03-04

Run No

Client/Source: //M%— Q,

¢/ Z{?c/g?f‘w/

Date: 7/2 4/9’9

Sampling Location: PTE Loadout Operator: i KL,AMWL

Dry Gas Meter No: R-p030§ Gas CyiinderNo: __ APM_[9 338

Time Silo No. Flow Rate | Pres. PSI Comments

D HE I Truvck 30 arrFives @fn’fr«me

/. 4957 Teacle 30 onters ——

/7. S Yl Trock AF Grreues dD o frmn, e

L1 53 %0 ./—F“’“";i‘\' e & Trackk *1 _epnters

//: 83257 ,///.5433)7& hgz"qew‘] Trwck 30 arrivers &Hn%fance

). 5¢. 9% Fecle 30  enters

/:59.230 TFuck 25 arrves @ ontrance
VA8 74 Tr e 29 enters

210/ 37 Tincle 30 avrives @ Orndvance
i2:03:28 Trnck 30 onfers

Y2109, 42 Track 29 arriver & enfrance

1205751 Tructe x4 enters

[2:02:34% Trac b 3o arrwes 2 ppdeance
(20?10 Trucle 3o _enters

/20117, 95 ,//’/* wc/. A arrives @ &VV;W{
(F) 56 wagzé 9 (a/,,)éﬂ)

2/5%./0 ik 28 gprives (D izt
2.8, 20 T wrh B0 @pfers

L1240 35 T rwck 2.9 Zrrives & oy;/rnwc4
[2€. /00 22 | Y05 | Y |Trweh 29I _entes

J 14 30 //’waé 5C Frp s @ Spfevmce
12 A5 Jrweh 30 ez fe—sg

/2 28 //'w&t(;i;f’ o ivts B aw/fM({
/2 2470 Troch 29 ey, fe—s

IZ25 05T [ rock 59 srrives @ ouplrogce
/2:2.7: Js] Jrvch 39 eukoc
/2 28 5] Trecd 29 z2rrives 8 rfooce
1230 145 [roack AT eut-s

2:32.05] [cwck 3O 2cr/ves & sylroace
2:34:2 Trnck 20 enters

mri files\ftirform\gasreleasePSl
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SF6 Gas Delivery data Spreadsheet Sheet_ﬁ of_é_
Mri Project No. 4701-08-03-04 rave. ¢ /QJCA},/MC/ )
Client/Source: ///9147/' C Date: ?/2 &/9’2

Sampling Location: PTE Loadout Operator: K Amint

Dry Gas Meter No K-0308 Gas CyinderNo: — AAY_ (9338
Time Silo No. Fiow Rate Pres. PSI Comments

(23420 Torwekh Y ar-; ves & ﬁn?lz-avrcc

| 2337107 Trochk AT aryfes

/Q:Zﬁ,'lf prcé X grrives @éﬁf/‘?ﬂc(

2.40:15 _/H,- w—o/< 50 Q’V/)éfs
2:92.00 T/u—c;é A9 arrivés &g eﬂ%/v-p,cc

/279258  rweck AY oppte—s

2., Y o5 ﬁ-wcA 37 aerives A ﬁr/?zfawc{

y 246490 T/wcé 30 cppte—s

[2°¢7 2 oY i

2049757 7 i d 29 Frrjucs @ a,,;(,-%(:

[:9:25T [rock 29 oupbes

257,087 ﬁwcé 30 2,rver 8 ptoa,, e

2529y T eock 30 ente-s

12:54: 15 7—;%4 29 Srrives £ Swptromce

.55 50 Jrock 29 eutt—s

(Wil Qalocvwxm 2970 - L(oow@r\ (“n‘/ﬂcée/)
o- mw@m (! Jcht‘/meé)

25719 T el 3O zrr ves (D Syfrangc <

y2/87.057 Touck 30 9’7‘}4/5

30035 Yoy 14 Jrocd 29 orrives @ eumlrome

13:p]:25 Jowek 29 eqtees

/3.02:90 Troek 30 2rrives ) cufromce

17 0590 Lrwck 30 &yfers

1706750 Troch 29 Freives @ Entrarice

(307 % [rvwck AF _syfe-s

20850 T ik 30 arrives § epl-ome

Y2/ 0 45 [red 37 ouyt-s

/34325 Trvecd 29 grrives @ onleomee

Veloohy Tone/ ’\7/””1‘/‘" w/ U {
Vﬁ/oc,]}— 9 535U AL W/ﬂ 7‘N»CZ.V; endrdme <
/3/} .75 /' “ Olé 27 Wié//c

mri files\ftirfform\gasreleasePS|
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SF6 Gas Delivery data Spreadsheet Sheet_& of_é-
M Project No. 4701-08-03-04 Run No i/ 1}’:6,49,,0,.,,@/ ')
Client/Source: //7;//7L c Date: __'7/;2_5/79

Sampiing Location PTE Loadout Operator: K pomin,

Dry Gas Meter No: Q, 0308 Gas CylinderNo:  AAY (G232
Time Silo No. Flow Rate Pres. PSI Comments

15/5710 [ruch 37 arrjves (D Sorhrarrce
' /69457 [ rweh 30 cppbe-s

.43:/5-'05 f/wcé A opries i &xy]éawct

12:19: 5 T rochk RN o fems

132349 [vechk 30 2r0/ves G emphomee

aFe. wwémwg«’

[323: 45 [ived 30 entes

/32 ¢ &5 7_}' w—cZ 2T zrrives (Y ‘9’7}47—-—:51

1346 |5 77M—6/é 29 &y;/f/‘j

?5:7%?&— l/o/ao/ﬁy M 4717/117;78/ /0—7/5@ é&ﬂ%}@,
é/wn,»,}_ 70«4% w/ zve Jéwf/j?é/vv e A

1327 447 /"j‘M/( sz fo/Vefgj ‘9”77/ g L e

132%5& /r*wc'( o 977%’}

O“W?/;/Oé@ - e/ '/ea,g;-@ 850 F£P

1331718 TorcA 29 arcives @ entoomme

25252 Jrock 27 onk-s
33 /0 //:w«.cl 37 grr/vets & Crr)rTars e

235 35" Jrecek Zo esrte—s

133655 [rvek 2% 2.rives & enhomce

1338:35 Trwek 29 euqt-s

/ 4ﬁ\20 T - wed ST Zrryls A &7‘/,34456

[2.4%0 Troph 29 *&52%

/34 Y 24 Trvch 30 acrlves 3 attomce

134¢: 20 [rwek 30 _efe—s

;’
N
N hriss
mri files\ftirform\gasreleasePSl Midwest Research Institute 07/13/98



Appendix H

Loadout Raw Data

MRI-AED\R4951-04-08.wpd



mc?/’cfngxz fam%y Al 2os - W A/ﬁfu)

(2 [ D3 NE-Yooo “ (ﬁ”\f @d /o2y ¢ [z B =
S, 90 - /‘%/0 ___________

52%_Ligud Agoncls (-
3¢ 7 /gact Dus +#
29 7 3/5 Kocle

Ja D - Orvsheo /{; //Mgéck
18605 Sy bk

ood T 03 Ardn \
302, 47 o )
v ,
5575 leFuc] Aoohe it

(/3 7 o /&C zé Ebg 7L
Y7o ;5 A
/5 P 70 M /é}/

' x
0lo_ T D }5/ - oo o NEZ 9
12 Az phe - |
26 7o %ﬁ(/

s 75 ﬁac/c /&/:%

26 75 3/5 i /@</<




P51

Load-Out Log Spreadsheet Sheet [/ of 5
i Project No. 4701-08-03-04 rve. | ~ load Ouf
ClientSource: gﬁfi - / J/ﬁ ///‘/ < Date: 7/ 2.5/ / 95

o7 iy 4%/&4/% OaaRecorted By S SV Ve oo c K
Product Product Description Job Time Actual Truck Silo Mix Comments

D Name Of Tons No No. Temp.
Loading | Loaded in Truck
looa \TI B3 A% 33 |07/ 2080 22| ¢ A Min a[g‘/z/mc/ v T
(00f 7T 02 Af€-focd (4 |6 7/5\ 0088 74| 3 Yo fon Y [oao) o
1024 (Tupe B 74 | 3/ \p1i7| 2 3/195 | ¢ 10717 Beganloach| 5o
(0032 |7 B> A food| 33 |p119 | apgd 87| N
100/ \ 7 03 _Ag-ooo | Bi5” 0728 | 206999 | 3 “lomptss Tinelraon
001 \TTT B3 A& Yooo| B3 073X | A 457 a7 | ¥a Pore Gre Kop [bao
(009 {1 (3 A oo | 15 07382/ 20l 0¥ | 3 Ou7 ¢ o
(ol VT 4 3/ o1 203/ 15 | 2 T Shng is s
1/00(/ JI? C3 Af - vool v 074312083 ¢ | 32 o veton (’a»\:d/ﬂ
(o1 Type 3 2 2/ o7 V.21 72 | 2 '74}\/, FrodycAba
(OO T (D2 A vood 3D 079612000 |05 | X (op puts is Whe
/00>~ 33 A Sodp DI T8 Y p ¥ 93| A & /oo ot Com ot
soed | 777 0% Al-genh 47 0799 do3 ] 9 |3 ’
(02 [Tpot B 2 3/ (095212007127 | A
(02 | Tops 6 %Y | 3/ leorse | 22|56 | 2
joof (Tl C> Ac-v0ah T/ o758 2.99] 25| ]
o2 Tape 2 >4 | 99 0759|297 8¢ | A
R

(02 [ Tppes 2 *% | 3/ |\08oa|H. 2| *7 | 2 0805 Gas Lrase et
oot |7 B 2 | 37 loges|2r 9] 160 | 2
02/ [T 3 ne-veed /5~ 198p7\2/25005 | 1
o \TT7 B2 Al feod 33 058/ 2137|327 | &
(ood 7L (13 fetoeo| y4~ Npprs |200b| 07| 4
029 | Tupe B Zy | 3/ 0822 |/, 40| 720 |2
(00f <3 g yoo | /s 10824 1109 |92 | X3
HOY VT 03 A doo | V57 |OBr | 254/ | A5 B
N s A KL 3310842 A =1
/002 [T g~ frsfoco| 22 |pbaa|Rl 23] 2/ | 2
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TENAX CONCENTRATED SAMPLE COLLECTION DATA

Run No. _3 Date _07-27-98 Sample Type*_Spurcc

Project No. _#79/, £ £, 3. 044 Client VSEFPA- Emc.

Barometric Pressure IR in. Hg  Sampling Location 3%/

Barometer to Location Elevation _ 572 ft.  Operator _d. Spyrma,

Corrected Baro. Pressure _£29/9 in. Hg  Metering Console No. _/as7" /

Desired Probe/STL Temperature _ /%2 °C Dry Gas Meter Correction Yy .97/

Desired Sampling Rate /.5 Liters/min  Sampling Train Unit No. 5

Desired Sample Volume A Liters  Tenax Inlet Thermocouple No. 5~

Probe In-Stack Length & in.  Temperature Meter No. )/—&’78/—/

Probe Liner Material TE )02 Temperature Controller No. _V&-)

First Tenax Tube No. SV -3 Temperature Meter No. _ ¥~ 283

Second Tenax Tube No. SV ~/04/ Heated STL Length eo in.

Leak Check from Probe Inlet: STL Tubing Material ___Jzf/or

Before Sampling __g@,#0 in. Hg change at _ &% in. Hg vacuum for Lo sec.
After Sampling __ 0,60 in. Hg change at ___Z3 in. Hg vacuum for &0 sec.

Leak Check from Valve at Inlet to First Condenser:

Before Sampling ___ £.20 in. Hg change at _ 2% in. Hg vacuum for _ &o sec.
After Sampling __ 2,20 in. Hg change at __ 5,/ in. Hg vacuum for _ & Sec.

Notes on Spiking:

Time DGM DGM"™ |Probe/STL| 1st Tube | Pump Rotameter
24~H; Reading, | Temp., Temp., Inlet Vacuum, Setting Remarks

Liters °C °C Temp.,°C| in. Hg
870 | g, 000 =2y /) /5" 2.5 /50 FProcess fecdsng RAP.
0728 | #5702 ALt /) /¥ 3.5 S50 Corclins e col)ee?sor
o772 | /8005 STvBOG S pling —| Vb Lok Shoeex higherThep blfore)] _
0758 | /5,005~ | 24 D2 45~ 30 /SO | Prociss sappid
2545 | 73,48 i /4] /A3 F.0 A5D Fecd ey R85
05/8 | 48,18 27 /%) /2 R /5D | fhn¥ Fetsing BOP
9328 | 63, 20 Wﬁé /47 /R .0 5D 292sn, ST2oPE0 77
0835 | B, /5~ | A7 J42 // 3.5 )50
08%8 | 93,28 A8 YA /O F.5 /50
0859 | /08,33 79 /73 // 3.5 /55
0908 | /7 3.40 29 /43 // Z.57 | 5o
09/8 |/3%6s | A8 /43 // 3.5 /5D
0928 | /53 47 A /43 // 3.0 /50
I35 | 6858 | 2o /47 7/ 7.5 /50
048 | L3 4D 22 /47 /) 25 /5O
095) | /87553 éf‘zxﬁzﬂ/ 5.4,0,,,4/,;7 )

*Ambient air, train plank, preliminary, duplicate train, or source sample.
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Sample Concentrating Procedures for Gas Phase FTIR Analysis
Midwest Research Institute
Version 3

December 23, 1997

1.0 Introduction

This method describes a procedure for collection of volatile organic compounds onto
a sorbent material (Tenax), storage of samples (if necessary), thermal desorption of
captured volatile compounds from the sorbent material into a multi-pass White cell, and
analysis of the gases by FTIR. This method is intended to complement sampling and
analysis of pollutant gas streams by EPA Method 320 (FTIR) by providing one
mechanism by which, under certain circumstances, greater detection limits can be
achieved. The sorbent collection and desorption aspects of this method are based largely
upon field and laboratory work performed by Entropy Environmentalists, Inc. (Entropy),
laboratory work performed by Midwest Research Institute (MRI), and EPA-approved
Tenax-based procedures for stack sampling, such as the Volatile Organic Sampling Train
(VOST), SW-846, Method 0030, which 1s widely used for collection of volatile organic
compounds with analysis by GC/MS.

Previous work has been done using Tenax concentrating systems for FTIR analysis
by Entropy (1993, 1994) and MRI (1993, 1994), but has not been published. Entropy’s
work involved validation of certain equipment and procedures based on Method 301, and
ultimately the procedures were used for collection of field samples. MRI’s work
involved laboratory validations of certain equipment and procedures in an effort to
duplicate, and potentially improve upon, the techniques developed by Entropy, and was
never used to collect field samples. The procedures described in this document represent
a hybrid of Entropy’s and MRI’s collective experiences and also the availability of MRI
equipment currently available to collect and analyze samples.

2.0 Sample Collection

A concentrated sample is collected by drawing source gases through a sampling train
equipped with one or more Tenax cartridges under controlled conditions. This method
uses an oversized (10 g) Tenax trap in order to concentrate a large gas volume while
protecting against breakthrough. A second trap may also be placed in-line to provide
additional protection against breakthrough, as necessary.

Components of the concentrative FTIR sampling train include a heated stainless steel
probe with a glass liner, heated filter and glass filter holder (optional), heated teflon



connecting line, a water-cooled glass condenser, nickel adsorbant trap, empty catch flask
or impinger for water removal, a second water-cooled glass condenser (optional), a
second nickel adsorbant trap (optional), a silica gel drying tube, a calibrated rotometer, a
sampling pump, and a dry gas meter. An untreated glass wool plug may also be included
at the probe tip as an optional particulate removal method. Treated, or silanized, glass
wool should not be used with this sampling system as it has been shown to introduce
contamination. All heated components will be kept at a temperature of 120 C or greater
to ensure no condensation of water vapor within the system.

The Tenax cartridge design is based largely on the inside-outside VOST
configuration from SW-846, Method 0030, without using the outer metal carrier tube.
Cartridges will be made of 17 diameter nickel tubing and will be filled with about 10
grams of Tenax TA adsorbant material. Nickel was chosen as the construction material
due to its low reactivity and high thermal conductivity. It is believed that glass may have
poor heat transfer for a tube of this size, limiting both sample collection and desorption
functions, and that stainless steel is considered reactive, and may adsorb trace volatile
organics which may be present in the gas stream. Both ends of the tube will be plugged
with a 1”” diameter screen held in place by a C-clip. Approximately 17 on either end of
the tubing will be polished to allow leak-free connection with the end cap o-ring.
Cartridges will be individually marked for clear identification and direction of sample
flow.

Previous field work with this method by Entropy has demontrated effective sample
collection and retention by using a stainless steel U-shaped tube (which was immersed in
an ice bath). MRI’s straight nickel tube design, which has undergone laboratory
validation, is expected to provide even better performance due to reduced chemical
reactivity and improved moisture removal. “Drying” of the tube prior to thermal
desorption and analysis is discussed further in Section 5.0.

Prior to use in the field, the packed tube will be heated to 350 F while being purged
with dry nitrogen (typically 1-2 LPM) for up to 18 hours. Cleanliness may be verified by
laboratory FID (pass/fail criteria for THC of <5 ppb), laboratory FTIR, and/or field FTIR,
whichever 1s most appropriate for the necessary application. Note that FTIR checks for
cleanliness may allow identification of specific contaminants.

Spiking with a surrogate gas is suggested as a measure of effectiveness of the
sampling system and of the desorption/recovery procedures. To be the most
representative, spiking should be performed on-line (during normal sample collection)
with spike gases passing through the entire Tenax concentrating system, including the
probe, if possible. If spiking in this manner is not practical, other types of surrogate and
QA spiking should be considered. Section 4.1 of this method describes surrogate spiking
procedures in greater detail.

For concentration of the sample gases , one trap or (optionally) two traps will be
placed in-line in a sampling train. Inclusion of the second trap allows determination of



breakthrough, if any, to be determined. The train is equipped with glass water-cooled
condensers and has fittings specifically built to allow connection of the 17 diameter
concentrative FTIR Tenax cartridges. A catch flask will be connected at the lower end of
the first trap for collection of moisture, but will not be analyzed by FTIR. If necessary,
this condensate can be archived and analyzed by purge and trap GC/MS.

Cooling water flow will be maintained through the condensers in order to collect
sample gases at the appropriate temperatures. Of primary importance is the temperature
at the base of the first condenser (inlet to the first Tenax trap), which must be maintained
at 20 C or lower. The condensers will be sized large enough to maintain <20 C
temperatures at the desired gas sampling rates.

Sample gas flow will be maintained at 1-5 LPM for the duration of the test, and will
depend upon the specific needs of the site being tested. Nominal flow will be set by a
calibrated rotometer mounted on the sampling apparatus console, and the exact volume
drawn through the collection train will be measured by a dry gas meter. An approximate
concentration factor can be calculated by dividing the dry gas meter volume by the FTIR
cell volume (nominally 7.0 liters). Thus, sample collection at 1.5 LPM for 4 hrs (240
minutes) produces approximately 360 liters of sample. Dividing 360 by 7 results in a
concentration factor of 51. Operating flowrates and breakthrough volumes for this
method have not been extensively researched, but in general one can expect concentration
factors of up to 50 to be effective and valid samples. Sample gas volumes of up to 400 L
(concentration factor of about 57) have been demonstrated in the laboratory for certain
compounds.

Since sample collection could potentially involve a time period of up to several
hours, the silica gel cartridge should be periodically checked for saturation. Saturation of
the silica gel cartridge 1s apparent when the silica gel begins to turn pink. If necessary,
the sampling apparatus can be shut down temporarily to replace the silica gel cartridge.
Removal of all water from the gas stream is essential to accurately measuring the dry gas
volume of the sample.

Sample train configuration is as shown in Figure 1.
3.0 Sample Storage

Following collection of the sample, sealed end caps will be placed on both ends of
the cartridge and the cartridge will be kept on ice in a contaminant-free container. The
intention of the method is to store samples only temporarily until analysis can be
performed by thermal desorption into the FTIR gas cell. Such analysis will, in all
likelihood, be performed in the field within a few hours of sample collection. Sample
storage procedures of this method, however, are identical to those of SW-846, Method
0030, which specifies a holding time of 14 days prior to analysis.



4.0 QA/QC Spiking and Blanks

In an effort to somewhat duplicate the QA/QC procedures frequently associated with
other methods of sorbent tube sampling, the use of surrogate spikes and analysis of blank
traps is mcluded in this method. Application of these procedures, however, must be
dictated by the practical aspects of field sampling conditions and the analytical matrix of
the actual gas samples. Thus, the following QA/QC procedures should be considered
only as guidelines and subject to modification under field conditions.

4.1 Surrogate Spiking

During collection of the actual field samples, traps will be simultaneously spiked
with an appropriate, non-native surrogate compound which is both effectively retained by
Tenax and which displays a distinct, identifiable infrared absorbance spectrum. Spiking
with such surrogates will demonstrate that losses are not occurring due to the sampling
equipment itself, and will also verify effective retention and recovery by the Tenax
sorbent bed. Since it may be difficult to choose a priori a compound or compounds
which are non-native, the operator may wish to examine the use of deuterated species for
use as surrogates. Deuterated species which are commonly used with Tenax-based
analytical systems and which are expected to display useful infrared spectral features
include:

Chlorobenzene-d5

1,4-Dichlorobenzene-d4

1,2-Dichlorobenzene-d4

Dichloroethane-d4

Toluene-d8

Non-deuterated species which are also commonly used for other Tenax-based
analysis also include:

1,4-Difluorobenzene

4-Bromofluorobenzene

Dibromofluoromethane

Pentafluorobenzene

Fluorobenzene

If possible, the surrogate compound(s) will be purchased as a compressed cylinder
gas in nitrogen. Concentrations will be chosen as necessary to establish the necessary
spiking level. Some consideration should be given to choosing the gas concentration,
since this gas will be used to (1) perform the surrogate spike onto the Tenax trap, and (2)
directly fill the FTIR gas cell to generate a reference spectrum for analysis of the
surrogate recovery. Gas concentrations should approximate the levels expected in the
trap after sample collection (i.e. 20x, 50x, etc., the source gas concentration). Note that



two or more gas cylinders at different concentrations may be necessary to generate proper
spiking levels in the concentrated trap and direct to the gas cell (for reference spectrum).

On-line surrogate spiking procedure with compressed gases involves first connecting
the compressed gas cylinder to a calibrated flowmeter and then connecting to a tee on the
back of the sampling probe. During the time of operation for the sampling train (1-hr or
more), surrogate gas is metered directly into the back of the sampling probe and drawn
through the sampling train along with actual source gases. An accurate record of the
surrogate gas flowrate and exact length of time for the spike must be kept, allowing the
measured volume of the spike to be calculated. The measured volume of surrogate gas
should ideally be such that the amount collected by the Tenax trap, and thus the expected
cell concentration as determined by FTIR, is fairly close to the concentrations of the
compressed gas standard (which directly fills the FTIR gas cell to generate the recovery
reference spectrum).

In situations where the practical constraints of field sampling will not allow on-line
surrogate sampling to be performed, a post-test laboratory spiking procedure may be
useful. To perform this type of surrogate spike, connect the compressed gas cylinder to a
calibrated rotometer, and then connect directly to the concentrative FTIR Tenax trap. The
trap must be aligned in the same direction as sample collection was performed, so that
surrogate gas will flow in a cocurrent direction. The trap will be kept cold (<20 C) as per
normal sample collection, and a measured volume of surrogate gas will be allowed to
flow through the trap. Again, the measured volume of surrogate gas should ideally be
such that the amount collected by the Tenax trap, and thus the expected cell concentration
as determined by FTIR, is fairly close to the concentrations of the compressed gas
standard (which directly fills the FTIR gas cell to generate the recovery reference
spectrum).

A third option for surrogate spiking is also of use, especially in cases where the
surrogate compounds of interest not available in gas cylinders at the necessary
concentrations. In these cases, spiking can be performed by using a gastight syringe and
neat or mixed chemical solutions. Calculations must be performed to determine the
liquid volume needed to achieve the desired spiking level onto the trap and/or into the
FTIR gas cell. Using a heated injection port (120 C) to assure full vaporization of the
liquid, the measured syringe volume is injected into a flowing dry nitrogen stream (0.5
LPM). For spiking onto the trap, nitrogen flow will be maintained at 0.5 LPM for 10
minutes to assure full transfer of the spike to the Tenax bed. For injection of the standard
directly into the evacuated cell, dry nitrogen will be used to backfill the FTIR gas cell
until atmospheric pressure is achieved. Note that this method of spiking may introduce a
greater amount of imprecision in the spike and recovery determinations than does use of
compressed cylinder gases. Use of neat chemicals or chemical solutions for reference
spectrum generation will also generally introduce a greater degree of interference from
atmospheric water and carbon dioxide bands than does use of compressed cylinder gases,
which can be used to thoroughly flush the cell prior to spectral collection.



4.2 Blank Traps

Whenever collecting trace levels of volatile organics on a sorbent material,
appropriate blanks must be collected and analyzed. The exact number and types of

blanks necessary will vary based upon field conditions, but the following should be
considered.

Train or Baseline Blank - In order to demonstrate cleanliness of the sampling
equipment itself, install a sorbent tube in the sampling system, connect the probe, and
sample approximately 100 L of clean air or dry nitrogen. Desorb the tube using normal
procedures and analyze the sample by FTIR to verify that the sampling system is clean.
Perform this procedure when the train is initially used at a new sampling location.

Upwind or Ambient Air Blank - To allow for correction for upwind or ambient air
contamination, install a sorbent tube in the sampling system, connect the probe, and
sample approximately 100 L of ambient air. Desorb the tube using normal procedures
and analyze by FTIR. Perform this procedure as necessary to determine upwind or
ambient air contamination, or to demonstrate cleanliness.

Field Blank - To determine any contamination which may occur during installation
leak checking, and temporary storage of Tenax traps, collect a field blank sample by
taking the trap to the appropriate sampling location and removing the end caps from the
Tenax trap for a length of time simulating installation of two traps into the sampling
apparatus. Replace the end caps and place the samples in temporary storage (if used).
Desorb the tube using normal procedures and analyze by FTIR.

>

Trip Blank - For samples which will be stored prior to analysis, a blank trap will be
kept in each individual container used for sample storage and analyzed for background
contamination. These samples will be treated like any other cartridge except that the end
caps will not be removed during storage at the site. Note that for many applications of
the concentrative FTIR method, samples will be stored for approximately 4-hrs or less
and will be analyzed in the field, eliminating the need for trip blanks.

5.0 Thermal Desorption

The thermal desorption procedure involves connecting the Tenax trap to an
evacuated FTIR gas cell, heating the trap to the appropriate temperature, and flushing the
heated trap with dry nitrogen directly into the evacuated gas cell until full cell pressure is
obtained. Analysis can then be performed by FTIR. The following paragraphs provide
greater details for the thermal desorption procedure.

Thermocouple placement and temperature control for the thermal desorber have been
established in previous experiments. Since the concentrative FTIR cartridge is much
larger than traditional Tenax-based sampling cartridges, heat wraps, insulation, and



thermocouples may have localized effects. Such effects may ultimately cause
degradation of the Tenax and/or poor recovery of the sample.

Similarly, MRI lab personnel have observed thermal degradation of Tenax at 250 C
which, although specified by SW-846, Method 0030 (VOST), potentially leads to poor
sample retention and recovery. MRI analysts routinely use thermal desorption
temperatures of 200 C for normal VOST analysis without sample loss, and in 1993-94
MRI demonstrated quantitative recovery of the concentrated samples at a thermal
desorption temperature of 220 C. Although not physically measured with a
thermocouple, it was believed that a shell temperature of 220 C would assure a 200 C
temperature at the core of the larger 10-g cartridge.

>

In order to limit interferences from water in the infrared spectrum, traps will be
“dried” prior to analysis. This will be accomplished by maintaining the trap at a cold
temperature and purging it with dry nitrogen for 8-10 minutes. Nitrogen flow is expected
to be about 2.5 LPM, and will be co-current with the direction of sample flow. Water
purged from the trap in this manner will not be retained as part of the condensate fraction.
Note that for ambient air or low moisture sources, this “drying” phase may not be
necessary. The amount of water present with MRI’s straight tube design is expected to be
significantly less than the amount present with Entropy’s previous U-tube design, since
any water drawn through the trap will drop out directly into a catch flask.

Thermal desorption of the traps will be accomplished by using an insulated tubular
heater monitored by thermocouples at two locations. The trap will be placed in the heater
with flow aligned countercurrent to the sampling flow direction. The upstream end of the
trap will be connected to a mass flowmeter or similar precision device and connected to a
gas stream of prepurified dry nitrogen. The downstream end of the trap will be connected
to the inlet of the FTIR gas cell. Prior to desorption of the trap, the FTIR gas cell will be
thoroughly purged with dry nitrogen and evacuated.

Upon initiating the heating cycle (ramp up), nitrogen flow will be maintained
through the trap at 0.10 LPM. This flow is necessary to insure heating in the absence of
oxygen, which could otherwise contribute to thermal degradation of the Tenax. Upon
reaching full temperature (220 C), nitrogen flow will be raised to 0.45 LPM. Flow will
then be maintained at 0.45 LPM until full cell pressure is achieved (nominally 760 mm
Hg). Typical times for desorption should be approximately 5 minutes for the ramp up
cycle and 12-15 minutes for desorption at 0.45 LPM. Previous work performed by MRI
demonstrated that complete desorption occurred will before the 15 minute desorption
cycle was finished.

Since the sample concentration methods described in this document are intended to
provide samples for field analysis, used Tenax traps will not necessarily be returned to
the laboratory for analysis and cleanup before reuse. Thus, to clearly demonstrate
thorough desorption of the samples, and that individual traps may be returned to use, it is
necessary to perform a second thermal desorption and analysis of each trap. Desorption



and analysis procedures for the second desorption are identical to those followed for the
first desorption. Following the second desorption and verification of trap cleanliness, the
trap is again ready to collect field samples. Should the trap show contamination,
additional desorptions will be performed as necessary to clean the trap and/or the trap will
be removed from service.

Figure 2 shows the equipment configuration for thermal desorption.

6.0 Analysis by FTIR

Sample analysis will follow EPA Method 320, Measurement of Vapor Phase Organic
and Inorganic Emissions by Extractive FTIR. Due to the thermal desorption mechanism
by which sample is introduced into the gas cell, “Batch” mode must be used to collect the
sample spectrum.
7.0 References
1. Entropy Environmentalists, Inc., 1993-1994.

2. Midwest Research Institute, 1993-1994.

3. SW-846, Method 0030, Volatile Organic Sampling Train (VOST), September 1986.
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TENAX CONCENTRATED SAMPLE COLLECTION DATA

Run No. _/¥# Date 27 -22-9%
Project No. 4270/, ¢8 03,04

Barometric Pressure __ 9. 33 in. Hg
Barometer to Location Elevation _— 2370  ft.
Corrected Baro. Pressure 27.3) in. Hg

Sample Type*__Tralm Gl2n)<

Client _USFEFPE — Eh &

Sampling Location 2

Operator _«d, Surrpmo2

Metering Console No. __ Veos7” /

Desired Probe/STL Temperature __ A4 °C  Dry Gas Meter Correction (Y) _&,97/
Desired Sampling Rate /i 5 Liters/min  Sampling Train Unit No.
Desired Sample Volume 70 Liters Tenax Inlet Thermocouple No. _ 5
Probe In-Stack Length YA in.  Temperature Meter No. Y-0783
Probe Liner Material Vi Temperature Controller No, A4
First Tenax Tube No. Sv/0/ Temperature Meter No. VA
Second Tenax Tube No. )2 K Heated STL Length __ A/ in.
Leak Check from Probe Inlet: STL Tubing Material _ A5
Before Sampling N in. Hg change at in. Hg vacuum for sec.
After Sampling YaZih in. Hg change at in. Hg vacuum for sec.
Leak Check from Valve at Inlet to First Condenser:
Before Sampling o in. Hg change at _ A2 in. Hg vacuum for oo sec.
After Sampling o in. Hg change at , in. Hg vacuum for _ 490 sec.
Notes on Spiking:
. DGM DGM™ |Probe/STL | 1st Tube | Pump
Time, . Rotameter
24-Hr Rgadmg, Temp., Temp., Inlet V.acuum, Setting Remarks
- Liters °C °C Temp.,°C| in. Hg
/66| 0.800 | 3R N3 A7 = )
/656| /5042 ZZ Y. 74 A/ 3 /YD
(706 f30.18 | DA NA =/ Z /%D
/70 \IFYé05 | 52 & /7 # /5D
/726 gz2ve | 3 AP /7 Y /30
7o | 7804 | 33 p7%) /5 xd /50
/796 | 93.23450 /D 27 dned

“Ambient air, train blank, preliminary, duplicate train, or source sample.
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TENAX CONCENTRATED SAMPLE COLLECTION DATA

Run No. M['ﬁ Date 9/2’/9’6’ Sample Type* Taan Blenk
Project No. ynai- 003’0y Client US FPY) - Emc
Barometric Pressure <7 3V in. Hg  Sampling Location ﬁﬂmﬁp
Barometer to Location Elevation @) ft.  Operator EOwbRDS
Corrected Baro. Pressure L9230 in. Hg Metering Console No. Vos7 -3
Desired Probe/STL Temperature W, °C Dry Gas Meter Correction (Y) O,‘?‘??
Desired Sampling Rate /.87 Liters/min Sampling Train Unit No. 4
Desired Sample Volume 90 Liters  Tenax Inlet Thermocouple No. V-9
Probe In-Stack Length N/ in.  Temperature Meter No. Y398
Probe Liner Material N/H Temperature Controller No. AVA
First Tenax Tube No. <U-(03 Temperature Meter No. /V/ﬂ
Second Tenax Tube No. [LANK Heated STL Length 4 A//,d in.
Leak Check from Probe Inlet: STL Tubing Material [N/
Before Sampling N, in. Hg change at in. Hg vacuum for ' sec.
After Sampling Y in. Hg change at in. Hg vacuum for sec.
Leak Check from Valve at Inlet to First Condenser:
Before Sampling O, in. Hg change at 20, ¢/ in. Hg vacuum for co sec.
After Sampling 0 in. Hg change at 4.0 in. Hg vacuum for 1% sec.
Notes on Spiking:
Time DGM DGM Probe/STL | 1st Tube Pump Rotameter
24-H; Reading, | Temp., Temp., Inlet Vacuum, Setting Remarks
Liters °C °C Temp.,°C| in. Hg
55 | 0.00 | 7T NE | Y 20 | /25" | . .
071U 20 T 20 THE 12 [ 2.0 | s 12 Vofts pocm
1617 129, 91 23 Y/ /2 20 | 7/~ ey 2.
g2l ys7ey | 23 N/iK [Z 2.0 | 5
163759 9% [ 79 N/ /2 PR e
ltag | 75, 0] 24 K /3 12 2.0 | <
165§ 90,33 | 25~ | Aujp 2 2. U /75—

o/

*Ambient air, train blank, preliminary, duplicate train, or source sample.
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TENAX CONCENTRATED SAMPLE COLLECTION DATA

Run No. ffe/im Date '7/22/?? Sample Type* TRIIN ﬁoﬂ/\//(
Project No. 410/}~ 5~ 7-0Y Client Us E7P8 ~ E83
Barometric Pressure 254.3Y in. Hg  Sampling Location _ S4molina 72,
‘Barometer to Location Elevation (2 ft. Operator /‘E/Jwa/&/r
Corrected Baro. Pressure €939 in. Hg  Metering Console No. Vosr 3

Desired Probe/STL Temperature °C  Dry Gas Meter Correction (Y) a. 90?

Desired Sampling Rate 115 Liters/min  Sampling Train Unit No. r

Desired Sample Volume 20 Liters Tenax Inlet Thermocouple No. __ V' ~/7

Probe In-Stack Length IU/)%L in.  Temperature Meter No. Y~3(/r/?

Probe Liner Material /U/,JéL Temperature Controlier No. ' Y/

First Tenax Tube No. Tv=-i0i Temperature Meter No. ,U,/,ll

Second Tenax Tube No. A AN Heated STL Length N/ in.

Leak Check from Probe Inlet: STL Tubing Material ,U//d

Before Sampling in. Hg change at in. Hg vacuum for sec.
After Sampling N in. Hg change at in. Hg vacuum for sec.

Leak Check from Valve at Inlet to First Condenser:

Before Sampling .0 in. Hg change at

After Sampling 0 v} in. Hg change at

ZZ N in. Hg vacuum for o sec.
4.9 in. Hg vacuum for fo sec.

Notes on Spiking:

Time DGM DGM Probe/STL | 1st Tube Pump Rotameter

24-H; Reading, | Temp., Temp., Inlet Vacuum, Setting Remarks
Liters °C °C Temp.,°C| in. Hg

goy | 0.00 | 24 N/A 120 2.0 [ j/g”

ey 1 19.91 | 2S | N/f 20 2.0 | j20

[824 ] 30.20 2.6 NIH 9 2. (2.0

1634 Ui 3d | 26 W 1{ 2.0 i19

WUy (028 | 27 /P 5] 20 | 119

(gS9] NsT 24| 2.1 N 6 20 | /19

Hgd | qo.yg | 27 [AN/% /5 2.0 | 779

*Ambient air, train blank, preliminary, duplicate train, or source sample.
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TENAX CONCENTRATED SAMPLE COLLECTION DATA »
Run No. é”gg/)m Date 7/22/;f Sample Type* (/ﬁu/md JRAIN U/CM/’(

Project No. __ 470/ C&- O -1 Y Client US-Spd  smp3

Barometric Pressure 29.39 in. Hg  Sampling Location __(Jpwind as Toine ) Satronc e

Barometer to Location Elevation ft.  Operator & w’&r,!s

Corrected Baro. Pressure __ 9. J ¢/ in. Hg  Metering Console No. 1/057/3

Desired Probe/STL Temperature /VZ& °C Dry Gas Meter Correction (Y) 0/?'7?'

Desired Sampling Rate __/, § Liters/min  Sampling Train Unit No. (/(?ST’ 7

Desired Sample Volume Q0 Liters Tenax Inlet Thermocouple No. 7

Probe In-Stack Length IU/Af in.  Temperature Meter No. V-3 /5

Probe Liner Material W/AL Temperature Controller No. ! N/ﬂ

First Tenax Tube No. 'sv-Jjoe Temperature Meter No. A//ﬂ

Second Tenax Tube No. Loy 21 Heated STL Length N/ in.

Leak Check from Probe Inlet: STL Tubing Material /V/AZ

Before Sampling _ W/#4 in. Hg change at in. Hg vacuum for sec.
After Sampling in. Hg change at in. Hg vacuum for sec.

Leak Check from Valve at Inlet to First Condenser:

Before Sampling O Q in. Hg change at /9. 5/ n. Hg vacuum for égz sec.
After Sampling [é in. Hg change at Q n. Hg vacuum for el

Notes on Spiking:

) DGM DGM™ | Probe/STL | 1st Tube Pump
Time, . Rotameter
24-H Reading, Temp., Temp., Inlet Vacuum, Settin Remarks
"I Liters °C °C Temp.,°C| in. Hg g

12251 C.0 30 N/A zC 2.0 /19
23] (49x | 32 | NH# (g 2.0 )20
Q45 | 29 92| 34 N/ /9 2:0 | /20
A 45121 | 357 WA= | 19 2.0/ | M9
3057 0.1z | 3¢ N/ 1 c e | )

2

2

1351 15 1Z,] 31 NfA [ o | /9
30519055 [ 31 [ n/E | )9 0y

*Ambient air, train blank, preliminary, duplicate train, or source sample.
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TENAX CDNCENTRATED SAMPLE COLLECTION DATA

Run No. / Date _ 07-Z/-94
Project No. _ #7987, £, 03, 04

Barometric Pressure 29,37 in. Hg
Barometer to Location Elevation =240 ft.
Corrected Baro. Pressure _ F49.%5 in. Hg
Desired Probe/STL Temperature _ /4&  °C
Desired Sampling Rate -3 Liters/min
Desired Sample Volume 1% Liters
Probe In-Stack Length prl] in.
Probe Liner Material G/2358

First Tenax Tube No. SY -T2

Second Tenax Tube No. _JV-/8/

Leak Check from Probe Inlet:

Before Sampling &,00 ___in. Hg change at

Operator

Sample Type* _Sov rec,

Client S EF9F— E a2 &

Sampling Location 3

o S"z/r/,vav

Metering Console No.
Dry Gas Meter Correction (Y)
Sampling Train Unit No.
Tenax Inlet Thermocouple No.
Temperature Meter No.
Temperature Controller No.
Temperature Meter No.
Heated STL Length
STL Tubing Material

=3

After Sampling

9,00

in. Hg change at

Leak Check from Valve at Inlet to First Condenser:

A3

vos71—/

0,22/

-

S

yr—=o782

2-32

Y-0783

6O

in.

T+

in. Hg vacuum for
in. Hg vacuum for

o

&0

sec.
SecC.

Before Sampling 2,00 in. Hg change at __ /& in. Hg vacuum for y v sec.
After Sampling £.00 in. Hg change at in. Hg vacuum for __ &0 sec.
Notes on Spiking:
Time DGM DGM  |Probe/STL| 1st Tube | Pump Rotameter
24-H; Reading, | Temp., Temp., Inlet Vacuum, Setting Remarks
Liters °C °C Temp.,°C| in. Hg
21| e.000 Y/ /40 7/ 3 /50
[3) | /505 | 4 /40 0 Z /5D
[/ A5 | 39 /70 /9 3 /50
HE1 | 4490 4/ /70 /9 3 A5 2
/Ap] | 52.9¢ A5 2% /9 3 /570
/) | 75es | 42 /40 /7 3 f50
/R2) | 90.07 “43 /7c /d 3 /50
/23] | f05,08 79 yad /F 2 /30
B 17998 | 43 /#D /9 Z /50
R5) | [3505 | 42 /40 | Ao 3 /52
/Ip) | f500k | 4D /40 /7 2 A5
[31 | /5] | o /0| /9 =z 45D
LI | 8.0 | 4Z /70 Ao =1 /50
£33] | /9994 | ] /40 /9 3 /52
¥ | Zres | 40 447 /8 3 /50
/35/| 745,12 | 39 74/ /7 & 4570
[0 | A9v)d | 29 /%) /8 z /5D
[P\ RAT509 | FE 14/ V3 3 /50 SAvr OV
192) | 268.600 /;,;ﬂofio
' pjerrt A0

*Ambient air, train blank, preliminary, duplicate train,
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TENAX CONCENTRATED SAMPLE COLLECTION DATA

Run No. e Date _g 72728 Sample Type*__Spurce
Project No. _ 472/, 08,02 0 % Client _ USECP - Formds
Barometric Pressure . #2.93 in. Hg  Sampling Location %
Barometer to Location Elevation 0 ft.  Operator __d. Surrron

Metering Console No.

vos7 )

Corrected Baro. Pressure _ &2%7) in. Hg

Desired Probe/STL Temperature __ /%2 °C  Dry Gas Meter Correction (Y) & 97/
Desired Sampling Rate /5 Liters/min  Sampling Train Unit No. &~
Desired Sample Volume 270 Liters  Tenax Inlet Thermocouple No. &5~
Probe In-Stack Length ol in.  Temperature Meter No. Y- 0783
Probe Liner Material G255 Temperature Controller No. _ 8¢-X
First Tenax Tube No. SVY-06 Temperature Meter No. ¥~0 787
Second Tenax Tube No. _ SV~ /a5 Heated STL Length &0 in.
Leak Check from Probe Inlet: STL Tubing Material Te Ao
Before Sampling 0.0 in. Hg change at __#¥3 __ in. Hg vacuum for & sec.
After Sampling@ in. Hg change at __ 23 in. Hg vacuum for &0 sec.
Leak Check fro alve at Inlet to First Condenser:
Before Sampling 4} @, 00 in. Hg change at /@ in. Hg vacuum for __ & O sec.
After Samplingm in. Hg change at @7 in. Hg vacuum for <X sec.
Notes on Spikiné‘.’
Time DGM DGM™ |Probe/STL | 1st Tube | Pump Rotameter
24—H; Reading, | Temp., Temp., inlet Vacuum, Setting Remarks
Liters °C °C Temp.,°C| in. Hg
6235 0,000 | 3o 4D 4 3 /5D
0945 | /495 | 3/ /4D /5 3 /50
0955 300 23 /40 ;Y 3 /50
/005 | 4494 | 35 /%0 / 3 /5P
/075 | 40,05 3¢ J4 O s 3 /5D
/045 | 75./0 Z7 V4% V&4 3 A50
05| 90,12 | 37 Vi dld /4 3 450
Z, /0495 ps,00 | 37 /%D 74 3 /50 N
Nf055 | o3 | 37 /70 e 3 Y o IBEY
”/3#? f73 760 f;;jjzﬁuﬂg,cf
LIZ5| 727460 | 3é /40 P 3 LEo |7 L reon Sl |, ”
/i35 /4252 | 38 /40 174 3 /50|77 (b ot AR L
//% /57 93 325 /40 /7 3 /SD Wﬂ' PAS {""2‘;1,
[155] 72,90 | 38 /%7 /6| = /52 G s T el | T,
/R051/57.98 | 3§ /%0 /51 3 25 Ly e e 13
SAIS | GoZ 4d | 37 /47 /5 3 450 pid chet cas?” A,&u")&
/235 21792 | 37 /4] /5| 3 oo | b B e e,
15| 23230 | 3P /9] e | T /50 vf’/;,‘w; ,,,u;‘;p»,«ﬁ;zjwaf
/49(/ g | X23,7/ SHvpped Scmardirg| /f;hz;)ig‘;:ﬂ 0f
N 7
éi::{)’ ,nfy’,ﬂﬁ5
7o 1
,),4

*Ambient air, train blank, preliminary, duplicate train, or source sample.
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s ron was Q bordted

[036: 10

After Sampling (.

12455 1

TENAX CONCENTRATED SAMPLE COLLECTION DATA

v d

in. Hg change at

/gég’r?ﬁg W Date 7/23/%‘{ Sample Type* Sovrce §'¢7M}d fe a9
Project No. __ 9701-0%-04-O\ Client U5 E74 _~EmB ___all720
Barometric Pressure in. Hg  Sampling Location ——&eerdfro ' W
Barometer to Location Elevation Ot Operator £ Swar S Py m[
Corrected Baro. Pressure in. Hg  Metering Console No. Jos7 T écmwe
Desired Probe/STL Temperatur /05— °C Dry Gas Meter Correction (V) . 975 a7
Desired Sampling Rate / Liters/min  Sampling Train Unit No. 7 C_/@%
Desired Sample Volume Stel) Liters  Tenax Inlet Thermocouple No. 7 7o 7
Probe In-Stack Length /5 in.  Temperature Meter No. v-39/5 63’7@/ A
Probe Liner Material Glass Temperature Controller No. _ Sye 2 Sex 2 /E’;
First Tenax Tube No. SVy-joy Temperature Meter No. 5V>’ g2 :
Second Tenax Tube No. S\}"/@—j Heated STL Length /4Y in.

Leak Check from Probe Inlet: STL Tubing Material Tl fon
Before Sampling O.C ___in. Hg change at C0- C in. Hg vacuum for 60 sec.

Z0.C in. Hg vacuum for GO sec.

Leak Check from Valve at Inlet to First Condenser:

Before Sampling .0 in. Hg change at (5’/,5/ in. Hg vacuum for {O sec.

After Sampling ag.0 in. Hg change at ) in. Hg vacuum for & sec.
Notes on Spiking:

Time DGM DGM" {Probe/STL | 1st Tube | Pump Rotameter

24-H; Reading, | Temp., Temp., Inlet Vacuum, Settin Remarks

Liters °C % e~ |Temp.°C| in. Hg 9

092571 0100 20 /077 /e .S~ 1 ]9

0935 | [4.8Y 2U 107 /G [ S | jZ2

09 Y5 29,95 | 2] 106 /5 /.7 /22

093] ysTje | 23 107) /5~ LT | J2p

10057 60,06 | 2y 1os” | 1s [ ST /2C

[0j 95 157 | 257 j07 15~ LT |l

10251 90. Q& | 2.5 107 JEw [ ST | 1iY

103571 joy ¢ | 27 [O) 1Y [.S5T | ;20

[O¢. YU S0

TN Ta Sy

Yl ec .

Wy & il $tar+—
lwygoe] " SHop

[0, Y| Aiwel Ledyma

*Ambient air, train blank, preliminary, duplicate train, or source sample.
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TENAX CONCENTRATED SAMPLE COLLECTION DATA

Run No. /- Date _ 0 7-23-98 Sample Type* _Sevrec

Project No. _ ¥ 70/.85.03,04 Client _US EF S —Er71 £

Barometric Pressure __ AP 23 in. Hg  Sampling Location #£/

Barometer to Location Elevation _ 5 © ft. Operator __ ¢ Swrorrar

Corrected Baro. Pressure _ A2 in. Hg  Metering Console No. _ V05777
Desired Probe/STL Temperature _ /#2 °C Dry Gas Meter Correction (Y) _&8,27/

Desired Sampling Rate a3 Liters/min  Sampling Train Unit No. 3
Desired Sample Volume A Liters  Tenax Inlet Thermocouple No. __ 5~
Probe In-Stack Length & in.  Temperature Meter No.___ ¥/~ 078
Probe Liner Material T 0,7 Temperature Controller No. _ VC-/
First Tenax Tube No. Sy-/0F Temperature Meter No. _Y -0 783
Second Tenax Tube No. _ SV ~/07 Heated STL Length &0 in.
Leak Check from Probe Inlet: STL Tubing Material Tt 087
Before Sampling _ .08 in. Hg change at _2Z2 in. Hg vacuum for _& 2 sec.
After Sampling . 0. 90 in. Hg change at _&3 in. Hg vacuum for _ &2 sec.
Leak Check from Valve at Inlet to First Condenser:
Before Sampling __ 2.0 in. Hg change at _ 3 in. Hg vacuum for __ €€ sec.
After Sampling _@,0 © in. Hg change at _ ¢~ in. Hg vacuum for _ & © Sec.
Notes on Spiking:
. DGM DGM™ |Probe/STL| 1st Tube Pump
Time, . Rotameter
24-Hr Rez_admg, Temp., Temp., Inlet Vgcuum, Setting Remarks
Liters °C °C Temp.,°C| in. Hg
oYK L0000 | =7 /42 /& 3 /5D
0959: 30| /5,02 2 /#2 /3 3 /50
00973d 29 98 ALl JAL // 3 /50 ‘
PIS:3 BSF0gpedd K 2om plinaliezle Check, 0,80changd ¢ 4B He|lmbosee, | 435 SRebsTers =
/105 | 0,000 e /7% /6 Z 5o | fin2! ey
NS 45 /2 s /43 / 3 /50
RS | Z5.900 | S ppec! |5ormp inoyTdesieChasld 0,60 tharfe € 47754 Vndosc..
2870 | Jes7 seloved

*Ambient air, train blank, preliminary, duplicate train, or source sample.
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TENAX CONCENTRATED SAMPLE COLLECTION DATA

Run No. Mko}o\,'—;" Date /Z/Z‘/,/?? Sample Type* §J’06 §C/mw/£
Project No. ___ 4101~ 9% -0 % - ol Client s Eqy - EmP 7 7/29/4
Barometric Pressure 29.35  in. Hg Sampling Location - — /T E D
Barometer to Location Elevation © ft.  Operator Ewger sy Mapg o
Corrected Baro. Pressure __ 2933 in. Hg  Metering Console No. Vos7 3 éc;’mvhcfg
Desired Probe/STL Temperature [0S °fF Dry Gas Meter Correction (Y) Chq7 §  Fhanye
Desired Sampling Rate /s Liters/mig Sampling Train Unit No. 7 70 etk
Desired Sample Volume X0 Liters  Tenax Inlet Thermocouple No. 7 5»727;3;
Probe in-Stack Length A in.  Temperature Meter No. V- 3% 5 FES.
Probe Liner Material C/ass Temperature Controller No. s’y; zZ /ox
First Tenax Tube No. Svu /)2 Temperature Meter No. 5"’5‘77?"% Ss Z fo,
Second Tenax Tube No. Sv (1) Heated STL Length YA v in. ” 720 /%s
Leak Check from Probe Inlet: STL Tubing Material 7@-ﬁ/0% ,L:’Z@fg
Before Sampling .0 in. Hg change at __€C. (. in. Hg vacuum for 6T SeC. b/eyH
After Sampling in. Hg change at in. Hg vacuum for sec.
Leak Check from Valve at Inlet to First Condenser:
Before Sampling 0.0 in. Hg change at __ /% O in. Hg vacuum for _4 7% sec.
After Sampling _ O/ in. Hg change at 4,0 in. Hg vacuum for _ @/ sec.
Notes on Spiking:
Yesfos
Shohdowin . DGM DGM™ |Probe/STL | 1st Tube | Pump
wirh PES Time, Reading, | Temp., Temp., Inlet Vacuum, Rotameter Remarks
(#’”é” ,gz’::{ 24-Hr Liters °C °C Temp.,°C| in. Hg Setting
ime of (0120 | T.0 0 [0S | /5o 2s” | Jeor fe ) ol 2
SHhpse. 07301 1495~ | 20 foqg | /3 2.7 /2 G /o :
\\’V) 4o | 30,00 Zi 05— | 13 2,77 /Z0
0950 | 44.90 | 722 105~ 1Y 2.1 126
Wﬁ/’&?% 58,0 Shvtobwn , Plah+ on S /0 /. §:25 et
O Foos Aecymed]  samg i '?('?u chbwnl 2
050z | g0, 25" | 2| 0" Y Z 128
OSP4T RTIOR 75 Sbytdlown, Phnlt on Si/n .
0% 38 Lecimad _ Sampls AG, dpwn 6 Mun,
0816 38T 7)e4)is | Shvrdhwn , PlahL on o J,
0526135 PNy g“q,u e _cbibn [0
o&zy| 74,99 | Ty 107 AT 120
093%| 0.25” | =Y [0S~ 3127 /20
OYY%l j04.9¢ 24 [Q¢ (3 2.7 |22
CFSE| 120,20 25 | _jos= 13 27 iz2el
0908 [j35. 29 | 25 106G 13 2.7 128
095 [15C. 29 | T6 jOF (3 2.7 /2
092y | (63,251 27 [0S 13 2.7 2/ ,
0938 | J¥0,00 | 21 105~ 1 13| 2.7 127 o for Port-change
Ji87 11947 zq 1OG (ST | 3.0 | 2@ |- Restart o 05Ty
17 209,96, 25 | 107 5~ | 3.0 /22
Hz7 lzes 5| 26 0s” | /s~ | 3.0 | /2/
31 (=40, 00] 27 s (S~ | 3.0 /24
147 (255710 | 2% ;06 /S~ 3.0 120
157 1 290,20 | 29 05~ | {6 3.0 | 20
1267 [254.95 [ 30 le74 74 3.0 | )20

*Ambient air, train blank, preliminary, duplicate train, or source sample.
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TENAX CONCENTRATED SAMPLE COLLECTION DATA

Coadovi
Run No. i Date 7/%‘7'/{?5’ Sample Type* Sovrce g/ﬁ/ﬂp/ﬁ
Project No. __¢/20/- ©§-03- Oy Client US EF8 _swRA
Barometric Pressure 29 35 in. Hg  Sampling Location TEL
Barometer to Location Elevation 0% ft.  Operator L htrrdT
Corrected Baro. Pressure 29:5¢ in. Hg  Metering Console No. \/057’ 51
Desired Probe/STL Temperature /03 %F Dry Gas Meter Correction (Y) _({J, %
Desired Sampling Rate [ Liters/min  Sampling Train Unit No. 7
Desired Sample Volume 1% Liters  Tenax Inlet Thermocouple No. 7]
Probe In-Stack Length A% in.  Temperature Meter No. Y-39/§
Probe Liner Material 67055 Temperature Controller No. _ Sus 2 HBox 2
First Tenax Tube No. SV Temperature Meter No. Sy52 /%x ?
Second Tenax Tube No. _ SV 114 Heated STL Length 19y in.
Leak Check from Probe Inlet: STL Tubing Material ‘7/99(:1/1
Before Sampling in. Hg change at in. Hg vacuum f sec.

After Sampling in. Hg change at
Leak Check from Valve at Inlet to Fir

acuum for sec.

T

Before Sampling in. Hg change at in. Hg vacuum for sec.

After § ing in. Hg change at in. Hg vacuum for sec.
Notes on Spiking:

Ti DGM DGM"™ |Probe/STL| 1st Tube | Pump Rotameter

214m:, Reading, | Temp., Temp., Inlet Vacuum, Settin Remarks

T Liters °C °C  |Temp.,°C| in. Hg 9

271 3001 | 3/ 1057 | 17 30 | [eU )
1273149z [ 32| jos” 117 20z fage 2ot
1231 1239,06 | 32 106 | }7) SHIRINEY
lo4] 13Y5. 0 | 33 105 17 20 | 420

1280 1260.01 | 33 log | )7 3.0 | /20

*Ambient air, train blank, preliminary, duplicate train, or source sample.
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TENAX CONCENTRATED SAMPLE COLLECTION DATA

Rervr?

Run No. / Date _ d7-2%-9& Sample Type*__Sowrse
Project No. _ 4704, £8,03.03L Client _¢/3 EFPF -z
Barometric Pressure H235 in. Hg  Sampling Location _ #*/
Barometer to Location Elevation 32 ft.  Operator U, Sz 20
Corrected Baro. Pressure _ 2230 _in. Hg Metering Console No. V037 7

Desired Probe/STL Temperature
Desired Sampling Rate
Desired Sample Volume
Probe In-Stack Length
Probe Liner Material
First Tenax Tube No.
Second Tenax Tube No.

Leak Check from Probe Inlet:
Before Sampling

After Sampling

Leak Check from Valve at Inlet to First Condenser:

Before Sampling

2,00

in. Hg change at

=3

22

/#0___ °C  Dry Gas Meter Correction (Y) &, 97/
s Liters/min  Sampling Train Unit No. 5~

A FF Liters Tenax Inlet Thermocouple No. _ 5~

o in.  Temperature Meter No. _ Y-2784

T2 Sors Temperature Controller No. _V£-)

SV~ J0¢ Temperature Meter No. _¥> 0 9£3
SV- oS Heated STL Length /3% in.

STL Tubing Material __ 72A%,»

2.80 in. Hg change at __ 23 in. Hg vacuum for ___ 6o sec.
2.0v in. Hg change at _ 23 in. Hg vacuum for _ 40O sec.

in. Hg vacuum for sec.
After Sampling _ 2.2 in. Hg change at r ok in. Hg vacuum for __ &2 sec.
Notes on Spiking:
. DGM DGM™ |Probe/STL| 1st Tube | Pump
Time, . Rotameter
24-Hr Regdmg, Temp., Temp., Inlet Vgcuum, Setting Remarks
Liters °C °C Temp.,°C}| in. Hg
o770 | o.000 R0 /4/ /5 Z /50
0730 | /5,06 | Ao /40 /3 Z /50
0740 | 304 Z/ /7/ /2 3 /50
0250 | 4515 /7 /77 /7 Z /50
2300 | 0.2+ /8 /4] /7 3 750
8501 | £/.890 | S/5a000 5 2 mphna-Ltdakeheii Ovolchanng & 440778 foriv sec-
2853 | 0,000 23 19 /5 3 7 | sz
0908 | /496 2/ /9/ /7 3 /50
05/330| 22,30 TIPS AmPln d =L ) ehetll 8,100 )z (£ 3.7 0 for lbosec.
097):30| 0,800 A3 14Z Iz g /50
095).30 | /4,95 “3 /42 /= 3 L5D
094]°30| 20,09 A5 /43 /7 3 /50
0530|455 | 2= s // J /50
/00730 40,20 /A J43 2 g /50
30| P75 285 | e e, /X g S50
Vel 36| 0. R7 Zt /#3 /2 7 )50
/038:00| /103,550 | 7090 ec}_s;:»yp/;'ﬂﬁ

*Ambient air, train blank, preliminary, duplicate train, or source sample.
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TENAX CONCENTRATED SAMPLE COLLECTION DATA

Run No. /’,m?fu% Date ’7/25‘/?? Sample Type* ngﬂce Somg/e

Project No. / Client US £EFF =g

Barometric Pressure __ 29,33 in. Hg Sampling Location TEAL

Barometer to Location Elevation o ft.  Operator ESmards

Corrected Baro. Pressure _29,325% in. Hg, Metering Console No. Vos7 3

Desired Probe/STL Temperature _ /GS °Z~ Dry Gas Meter Correction (Y) a. s

Desired Sampling Rate /:S Liters/min  Sampling Train Unit No. 7

Desired Sample Volume 260 Liters Tenax Inlet Thermocouple No. 7

Probe In-Stack Length i in.  Temperature Meter No. y-39)%

Probe Liner Material ass Temperature Controller No. Sys 2 px 2

First Tenax Tube No. SV- )@ Temperature Meter No. Sys2 Lox 2

Second Tenax Tube No. sv-]g7 Heated STL Length /949 ” in.

Leak Check from Probe Inlet: STL Tubing Material 71.3\0/0V\

Before Sampling ag.o in. Hg change at A, in. Hg vacuum for ¢ Q sec.
After Sampling in. Hg change at in. Hg vacuum for sec.

Leak Check from Valve at Inlet to First Condenser:

Before Sampling __ . Q in. Hg change at f% in. Hg vacuum for g o sec.
After Sampling 3.0 in. Hg change at in. Hg vacuum for o) sec.

Notes on Spiking:

DGM DGM" |Probe/STL| 1st Tube | Pump

Time . Rotameter
"| Reading, | Temp., Temp., Inlet Vacuum, . Remarks

240 rers °C °C |Temp.°C| in. Hg | >°tting
0719 | T.oe 20 (01 17 2,.v /20
OO0 | (4. 58 | /06 / ALY /22
0770 1 29.9¢ | 22 [ OS | [s— 2.0 | /2T
0749 | 44 9 | 23 . [s” | = C | Jze
0758 | GO, /0 24 27X /5 2.¢ 122
ofug | Js7 12, AS (07 , | /s~ 2. | /22
0810190, 26 | 257 | j0s” | 1 2.0 | /Z]
0520 JOST js—| =6 106 /& eC | 2/

01/20. /2 | 1.7 L0& (6 2. ¢ /27

g40| y3570) ¢’ 10~ | i 2. 12/

€501/43. 90 | 2 € /06 A 2.0 | /e
000 g5 1Y | 29 105" 14 20 | ]2/
O%ohs06 | 30 (O0s—| 7 2. | () & R+ Chage
0G24 1 " 3 Jos— | j9 2. Q| )2/ |- Cestar #
033¢ | 1gs7 00| O 104 (7 2o | Jzrs
0941200, Y| 32 10g (7 2. | Je/
O%p 225 05| 32 jos” | )7 2.0 V%

100¢ 240, )4 | 23 (O3~ | j7 2. | /2/

01 |255721 | 33 /04 | 157 2.Cc_ | /2/

0%, 1710, 1% | 33 (OS5 1 /8 2.C 1 )2,
10361 284,96 | 33 [C6 | 8 2.C /2y
[049¢ 13200, 72| 3¥ oS 1 I§ 2. C | 72/
[0Z13/5~ 20 | 3y [0 | /& Z2C | /27

110G [329, ¥&| 34 (95— [ ]9 z2.c | /2y

)16 | 345700 IS5 105~ | /o 2.0 | 12/
126 1360 00 | 3¢ t0s— [ 79 2o | Ay

*Ambient air, train blank, preliminary, duplicate train, or source sample.
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TENAX CONCENTRATED SAMPLE COLLECTION DATA

CC‘C\DJO\« o .
Run No. 2 Date /7/257/? 5 Sample Type*__ Sovrce  Spmpb /j'up,/m o
Project No. Ynnj- O~ OF -0y Client JSEPE  smp 7
Barometric Pressure 2957 in. Hg  Sampling Location TEd )
Barometer to Location Elevation < ft.  Operator Sduravcls /%//amq
Corrected Baro. Pressure 2 )33 in.Hg Metering Console No. \/OJ“" <
Desired Probe/STL Temperature ' 10§ °¢ Dry Gas Meter Correction (Y) (7.953
Desired Sampling Rate Liters/min  Sampling Train Unit No. 4
Desired Sample Volume Liters  Tenax Inlet Thermocouple No. Y
Probe In-Stack Length [ 5 in.  Temperature Meter No. N&
Probe Liner Material & fass Temperature Controller No. Sy 2 Box T
First Tenax Tube No. SV 113 Temperature Meter No. S, 58 Box®
Second Tenax Tube No. Suv j03 Heated STL Length gy in.
Leak Check from Probe Inlet: ) STL Tubing Material Ion
Before Sampling in. Hg change at in. Hg vacuum for sec.
After Sampling in. Hg change at in. Hg vacuum for Sec.
Leak Check from Valve at Inlet to First Cond 3 T SRR
Before Sampl|n?17_1%’?‘%557\_23ng{e:-'cu-L o bk T—l{g vacuum for sec.
After Samplin in. Hg change at in. Hg vacuum for sec.
Notes on Spiking:
Time DGM DGM™ |Probe/STL | 1st Tube Pump Rotameter
24—H; Reading, | Temp., Temp., Inlet Vacuum, Setting Remarks
Liters °C °C Temp.,°C!| in. Hg
07 | ©.00 22 [O¢ | @ oS | )Y
072] [ g 56 |23 | (05 [ ]G | 2.5 | Uy
013 | [K.9% 2.3 11O /3 2.5 | )N
O M]127.49 25~ 09 /3 2.5 /Y&
0757113792 | 25— e | /3 5 Jys
o%0} | Y. NC) | 2S5 [ &7 /3 .35 A%
ORI/ | 56.5C | 21 / (= /3 2.5 JyYs
Kz (6. U2 | 2% | ©7 /3 <& | 19
176,19 | 21 | jog | J3 2.5 | 1vE
Y| ¥6. 0% | 28 1O 1Y 2.5 | idE
osdll 957 ¥ | 29 1o 1y Z.5 /95—
0001110565 30 [T I 2.5 _ldg
Ot 11IS Y | R0 [OF /& S-S5 /YE | Pertchange
0929 | " 3/ 1 0% /7 25— Y FT |~ BestorS
osq? lj2u-do | 3 11 |5 25| Jyg
AN 1539, )2 2 113 /S 23— Yy
Q957 | 143,64 R 17 (6 PR ud L L%
1007 /{’? 4] 33 i/ i1 2.5 45
0171 /6215 | 3S | )¢ 5 205 | IyS
@22 1y73. 62| 3% | j/2 17 2.5 1 JY§
039 1§2.79 | 39 /1@ /7 2. /48"
047 1192, ¢J] 4Q }/7 /5 2.5 | Y5
05N 202,251 4/ ile) K< | 2.5 jys
/(97 1212 04| Y 108 /< 257 | /¢S5
N7 \ezl. . Zg |G |09 a 2.5 /198
120 1231 45— 42 1 9¢ /5 2.5 | [

*Ambient air, train blank, preliminary, dupiibate train, or source sample.
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TENAX CONCENTRATED SAMPLE COLLECTION DATA

Run No. _X Date _&7-25-2% Sample Type*__ Sourcc.
Project No. 4478/, 8. 03.04% Client _USEPA -EBrnc.
Barometric Pressure __ 4932 in. Hg  Sampling Location _ #£/
Barometer to Location Elevation __ 5& ft.  Operator __J Sw 7277
Corrected Baro. Pressure __ A9 28 in. Hg  Metering Console No. /857 )
Desired Probe/STL Temperature /%8 ___°C  Dry Gas Meter Correction (Y) &, 97/
Desired Sampling Rate 5 Liters/min  Sampling Train Unit No. 5~
Desired Sample Volume A Liters  Tenax Inlet Thermocouple No. %~
Probe In-Stack Length 6 in.  Temperature Meter No. Y= 0 %P4
Probe Liner Material T ors Temperature Controller No. _ /&=
First Tenax Tube No. SV =02 Temperature Meter No. ¥ - 273
Second Tenax Tube No. SvV—/ 04 Heated STL Length X in.
Leak Check from Probe Inlet: STL Tubing Material 7’5‘?’70/7
Before Sampling __d.02 in. Hg change at ___~3 in. Hg vacuum for __&2 sec.
After Sampling __%.2¢ in. Hg change at _ 43 in. Hg vacuum for __ ¢©® sec.
Leak Check from Valve at Inlet to First Condenser:
Before Sampling __ £.20 in. Hg change at _ 7 in. Hg vacuum for __ &2 sec.
After Sampling _ &.&%¢ in. Hg change at _ 3.9 in. Hg vacuum for __ ¢ & sec.
Notes on Spiking:
. DGM DGM" |Probe/STL| 1st Tube | Pump
Time, . Rotameter
24-Hr Regdlng, Temp., Temp., Inlet V‘acuum, Setting Remarks
Liters °C °C Temp.,°C| in. Hg
o5 | 0.000 | 2T Wi % /o Z /58
0725 75,70 ;| Zb /73 Vivd T =7
07351382 | Z5 /43 /A 3 /50
W45 | 4532 | g4 /43 /7 z /50
0735 | 60.4Y Sdcd Pla*] )2 Z /57
do65 | 75, 40 Erd /93 Vi 3 /50 | ;
@50 Psﬁﬁ’?}’mdnw Leorechea/ | 0,00 Iprnel 457 HE 5y D cec ‘?‘/Z‘;;) vIIme
- —= — etdingg 7 TS558
0544 | 6,000 | A /43 /5 | 3 /50
0854 | (5,09 25 /H3 /3 3 =22
89+ | 30.05 24 /#3 /3 3 /50
0974 | 450/ TS5 /AT /R Z S50
4924 | 40 /2 AR /R 3 /50
0978 | 66,565 ,ﬁbuf;/pwn-—ice}w)\wk&DDM?n/ogt/ﬁ"Zr’ o b0see.,
02357 0.000 7 JAZ S 3 /50
0995 | A5/ s~ /43 /¥ Z /50
053 | 30. 25 Ao /4R Y ad Z 2%
095% | 3L 85 | St dowls.

*Ambient air, train blank, preliminary, duplicate train, or source sample.
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TENAX CONCENTRATED SAMPLE COLLECTION DATA
£0adpy #

Run No. Q Date 7/ZG/Q5/ Sample Type* SJU/‘CE 5,4/7!;’[;

Project No. __470/- 0§ ~05-gy Client USEAH - smpA

Barocmetric Pressure z7.3)] in. Hg  Sampling Location TED

Barometer to Location Elevation o ft.  Operator E arts

Corrected Baro. Pressure _ 292,53/ in. Hg  Metering Console No. (os— 3

Desired Probe/STL Temperature /Os™ OF/F Dry Gas Meter Correction (Y) 0,975

Desired Sampling Rate /5. Liters/min’ Sampling Train Unit No. 7

Desired Sample Volume 360. C Liters  Tenax Inlet Thermocouple No. 7

Probe In-Stack Length /< in.  Temperature Meter No. Y-39§

Probe Liner Material _K'/CLSI Temperature Controller No. __ Sys 2 f%x 2

First Tenax Tube No. /ol Temperature Meter No. Sve2 L2

Second Tenax Tube No. Svjog Heated STL Length /4y 7/ in.

Leak Check from Probe Inlet: STL Tubing Material Tt Yo

Before Sampling Q.0 ___in. Hg change at 2Q. 0 in. Hg vacuum for __ g sec.
After Sampling O in. Hg change at 23 0 in. Hg vacuum for G o sec.

Leak Check from Valve at Inlet to First Condenser:

Before Sampling 2,0 in. Hg change at 19142 in. Hg vacuum for GO sec.
After Sampling 2.0 in. Hg change at 4. ¢ _in. Hg vacuum for ZQ’ sec.
Notes on Spiking:

Time DGM DGM" |Probe/STL| 1st Tube | Pump Rotameter
24-H; Reading, Temp., Temp., Inlet Vacuum, Setting Remarks
| Liters °C °C Temp.,°C| in. Hg

o950, 00 24 11/ /9 211 2/

C9331 /4. §% 25 lif /5 2.1 /2.7

Q94 30,09 26 /09 /7 2.7 /Z/

0953714949, 90 28 07 /8 2.7 /21!

(00571 60./5~ | 29 /08 | /6, 2.7 /2]

161871757 13 3¢ /09 /s 2. /2/

10257190, 2] 32 (08 | /15— 27 | 727

19351 /0520 | =23 [0 | JE 2.7 | /27

[0Ys7 720, 2y | "33 (02 | /s | 2T 1oy

1055113570y | 35 (09 1Y 2. 2/

j0s 12000 26 | gt 27 | Ie/

if 4 S/ 3 / /. 2., /2

25 g0, 02 | 39 109 | i 2T /27 | Ak

gsT " T (9 e~ =7 | jz7 | Reshar¥

155 1/95.0% | 39 (o1 1 /¢ 2.7 12

[2057209.9% | 31 17 177 2.7 /7.7

2157 1224.,99 1 31 107 /6 2.7 ]2/

12251240, 04| 35 /07 /6 ) k%%

235255 20| 9 (07 | 45~ 2.7 /27

12457290, 2] | =39 1 o7 /4 2,7 /2/
Tyss2&sTIST YO [o7 Iy 2,7 /2]

13051399,27 | 40 /07) /s~ | 2.7 /27

1315 1345706 | Y/ 107 /7 2.7 [/ 2/

/13251336, 20 | 47 |06 7 A7 Y

1335139572 | 4] 104 /7 2./ /2 /

13451360, 04 v 0 1G4 15 2.7 ¢/

*Ambient air, train blank, preliminary, duplicate train, or source sample.
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TENAX CONCENTRATED SAMPLE COLLECTION DATA

Loadour

Run No. = Date 7/ 27/ 75 Sample Type* {@ufoe \gcflf/ﬁ/é
Project No. __ 420408 -03-0Y Client USEA -Emf
Barometric Pressure Ni& in. Hg  Sampling Location 7ED

Barometer to Location Elevation i ft.  Qperator Eduwavds

Corrected Baro. Pressure AL in. Hg Metering Console No. Vos7~ 3
Dasired Probe/STL Temperature ‘ 105 °)Z’,z Dry Gas Meter Correction (Y) 0.97%
Desired Sampling Rate / Liters/min  Sampling Train Unit No. ’7

Desired Sample Volume 360 Liters Tenax inlet Thermocouple No. Y

Probe In-Stack Length X in. . Temperature Meter No. Y -39/5

Probe Liner Material & lags Temperature Controller No. ___Syy 2 /50X Z
First Tenax Tube No. Sv i) Temperature Meter No. S,IYS'Z Box
Second Tenax Tube No. svi107 Heated STL Length (HY in.
Leak Check from Probe Inlet: STL Tubing Material Bt on

Before Sampling ,

in. Hg change at _2/, 5 in. Hg vacuum for ___ & ¢/ sec.
After Sampling g.o in, Hg change at __ 20 (/__ in. Hg vacuum for & sec.

Leak Check from Valve at inlet to First Condenser:
Before Sampling _ (.0 in. Hg changa at 20, ¢ in. Hg vacuum for 6 O sec.

orsh ‘J‘J’W

0959,/

After Sampling O in. Hg change at 4. (J in. Hg vacuum for @ () sec.
Notes on Spiking:
Time DGM DGM Probe/STL | 1st Tube | Pump Rotameter
24~H; Reading, | Temp., Temp., Inlet Vacuyum, Setting Remarks
Liters °C °C Temp.,°C| in. Hg
01710 ), Oc¢ 2O /05 /6 2.0 /27
Qnee | 1Yy, 91 ! yiol= /5~ (X0, /2/
073l 14,57 ~ o wrm
(yg:30] " Ll 1 i pedt ppnt-or 0949+ Lestarr
0749 129.70 23 /06 /T .0 /272
oGl 94,91 _| S (o5 | 157 2.0 1 /22
0509 | 60,23 21 106 104 2.0 | /27
0991751y | Y 100 _1_19 2.0 1 12/
£29 1 9. 2.9 jos— | 43 2.0 | /2
0539 | /057 20 30 (06 /3 2.0 | /2/
0§49 1/17.99 3 jos— | J 2.C | /T
089 i35 16 | 31 [ 2.0 /27
0909 | /50,40 | T /s 1 /3 2.0 | 12/
0819 1)gST 2| 32 JO6 | 1Y 2.0 | JZ/
0929 ig0, 00| 33 105 1Y Z. /2/ - fBort chavge
ggsyl n 33 195" | IS 2.0 | /2] v Lestart
221/%% Stopodd, [oodlne out ot si/o |/
RSt A 17— AaXE  popld g 11002
1002 11957 OO 33 |0f i1’ 2.0 /2]
[0IL 1209, 56 33 10S_ | 16 2.0 (2/
\022 (2257 3y /05 15 2. ¢ /2
10331240, | 35~ | tos— 5~ <o 2y
[04Z1255 121 36 /05~ /s” | 2o | /2/
1052127022 | 37 tos— | /S z. ¢ /z/
(1021 285,30 31 o< | /6 ./ 2]
12 1300, 02 3% 1S | g 2.0\ /7

* Ambient air, train blank, preliminary, duplicate train, or source sampls.
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TENAX CONCENTRATED SAMPLE COLLECT!ON DATA

Run No. W 3 pate  7/27/48 Sample Type* Soue S&Mf&’/

Project No. {70l - 0¥-0% - Client USEPL -~ EMp
Barometric Pressurs N in. Hg Sampling Location TE,Q

Barometer ta Location Elevation QZ ft.  Operator EAuwais
Corrected Baro. Pressure NA ___in. Hg Metering Console No. JosT 2

Desired Probe/STL Temperature {05 O/Q’F Dry Gas Meter Correction (Y) 0.:97¢
Desired Sampling Rate |5 __ Liters/min Sampling Train Unit No. 7]

Desired Sample Volume 2pc Liters Tenax Inlet Thermocouple No. “]

Probe In-Stack Length i$ in. Temperature Meter No. Y-3q18

Probe Liner Material Glags Temperature Controller No. Sus L i -
First Tenax Tube No. SV (L Temperature Meter No. *}4’[{ 2 Por
Second Tenax Tube No. SV o] Heated STL Length 1qY in.
Leak Check from Probe Inlet: STL Tubing Material Tl o

Before Sampling in. Hg change at in. Hg vacuum for - __ Sec.

After Sampling in. Hg change at
Leak Check from Valve at Inlet to First Conde

acyium for sec.

Before Sampling in ange at in. Hg vacuum for sac.
After Sampling in. Hg change at in. Hg vacuum for sec.
Notes on Spiking:
Time DGM DGM Probe/STL{ 1st Tube | Pump Rotameter
Howerhary ) 24-H; Reading, | Temp., Temp., Intet Vacuum, Settin Remarks
51“6’:;!%;& Liters °C °C Tamp.,°C| in. Hg E
Usee. ' fjoz | 315,00 3% /05— | /4 A% 12/
. 11321330, 72¢ | 3§ [Ch (G .o | /z2/ /009€ ZC’VOZ
(Y2 Wafostiei? |2dS, 1) | 3¢ (GG | 17 2.C | /e
Yerlir LR 360, OS5 16| I 2.0 |zt

* Ambient air, train blank, preliminary, duplicate train, or source sample.

SUPRVOST.WPD Juily 16, 1998



C!ouf

Run No. 3 Date _ "7/27/98 Sample Type* ﬁun/wa Fe \goqu.F Sam
Project No. Y790)- 08 ~03 -0y Client USEFHL ~ 5/1715'
Barometric Pressure ,UP\/ in. Hg  Sampling Location TED
Barometer to Location Elevation O ft.  Operator Az ds
Corrected Baro. Pressure M __in. Hg Metering Console No. UosT 2.
Desired Probe/STL Temperature /0, "/Z/ Dry Gas Meter Correction (Y) 0.983
Desired Sampling Rate Liters/min  Sampling Train Unit No. >
Desired Sample Volume J¢Q Liters  Tenax Inlet Thermocouple No. !
Probe In-Stack Length 14 in.  Temperature Meter No. NA
Probe Liner Material &1ess Temperature Controller No. _ Sy{ 2 &w 2L
First Tenax Tube No. <i /C0/ Temperature Meter No. §1{{§ 2 Borl-
Second Tenax Tube No. Sy 103 Heated STL Length Y in.
Leak Check from Probe Inlet: STL Tubing Material Tellon
Before Sampling d- Q in. Hg change at __ < O in. Hg vacuum for __ @ sec.

After Sampling R Z( in. Hg change at in. Hg vacuum for G O sec.

Leak Check from Valve at Inlet to First Condenser:

Before Sampling E%e )
<O

After Sampling

TENAX CONCENTRATED SAMPLE COLLECTION DATA

in. Hg change at 2?15 in. Hg vacuum for Jg / sec.
in. Hg change at & C _in. Hg vacuum for 5 ( /

secC.

Notes on Spiking:

Time | DGM DGM™ | Probe/STL | 1st Tube | Pump | .

24-H; Reading, | Temp., Temp., Inlet Vacuum, Setting Remarks

Liters °C °C Temp.,°C| in. Hg

onn .00 1 1LY 1y s | /50

012) | 14,54 | 20 105 )2 2.5 | 750

0722 | )ST £ Y ShyFelow v
D74/ Lowa JIm, floxdk yayn + a* | O75T |-&ostarst—
M0 | 22.%% | 22 m /< 3.0 /50

050 | 95740 | 273 el /] 3.0 | /SO

K0 | 0. 57 2s” (99 /2 3,.C | /50

OS0 | g, 00 | 27 i OF /Z Z. 5 |l ys ~
530 o, 05 | 25 107 i3 2.5 1%

oyqo | jostze | 2% (00 |2 2.5 | Y5

05501 j19.6% ] 29 (07 /Z 2.5 | ST

070 | 139, 4| 31 VO 1Y 2.5 | /ST

09/0 /99 32 | 3] [0S 4 20 | /5%
ReD /65 st 32 (13 K N /ST

09301 /50,02 373 L1 ly SO | [J5TO -RerFchynse
oG5 o 32 17 /9 T.U (ST b pesrort
D9SHE) <Lboded e chna ool o <l /

095930 o darted | pex® pdint _as| 1003

100R /Y75 | 33 e Tl oysf 3.0 ST

P3 12i0./2 | 35— | |16 /& SHVENVERY
023|551 | 37 == o | /5T

lo73evo, 22| 79 123 17 3.0 /57

Y3 [25U.83 | 4& 124 /& 30 | /50

053 | 270,42 | g 128 /& 3.0 /5T

1103l easiog | g2 XA /5 3.0 /ST
Ni3]129978 1 43 /2 4 /S 3.0 /sC

*Ambient air, train blank, preliminary, duplicate train, or source sample.
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TENAX CONCENTRATED SAMPLE COLLECTION DATA

Run No. (#%0eur 3 Date 727/48 Sample Type* gM& W&
Project No. Y7o(= 0 -03-cY Client MSWA Emp
Baromstric Pressure s in. Hg  Sampling Location (A

Barometer to Location Elevation ft.  Operator %M{
Corrected Baro. Pressure N m Hg Metering Console No. Vosr 2.

Desired Probe/STL Temperature ___[05 __°@F Dry Gas Meter Correction {Y) ___ 0443

Desired Sampling Rate .__.__L’_S,.,.._. Liters/imin  Sampling Train Unit No. Y

Desired Sample Volume g Liters Tenax Inlet Thermocouple No. Yy

Probe In-Stack Length i in. Temperature Meter No. MNA

Probe Liner Material 2less Temperature Controller No. _Su( 2 fror-L-

First Tenax Tube No. 4V ol Temperature Meter No. 245 2 Bor 2

Second Tenax Tube No. £y 102 Heated STL Length 19Y4 in.

Leak Check from Probe Iinlet: STL Tubing Material Te€

Before Sampling in. Hg changs at in. Hg vacuum for EC.
After Sampling in. Hg change at in. sec.

Leak Check from Vatve at Inlet to First Condenser:

Before Sampling m Hg cha in. Hg vacuum for sec,
After Sampling - ~ Hg change at in. Hg vacuum for sec.

Notes on Spiking:

Time DGM DGM Probe/STL | 1st Tube | Pump Rotameter

24-H; Reading, | Temp., Temp., Intet Vacuum, Setting Remarks
Liters °C °C Temp.,°C| in. Hg

23 | 3457 0g (3 /27 /5 3. U /50 . (\Z

/133 {33045 | Yy /Ce /9 3.0 /5C /fz]ye Co

(Y3 I 3ys o2l 44 iz 5% 3. 270 ‘

US3|360.04 | “Y z7 Ik 3.0 1350

* Ambient air, train blank, preliminary, duplicate train, or source sample.

SUPRVOST.WPD July 36, 1998




Run No. 3

Project No.
Barometric Pressure
Barometer to Location Elevation

Y70/, 05, 63, 04

TENAX CONCENTRATED SAMPLE COLLECTION DATA

Date _07-27-9% Sample Type*_Spwrtc

Client VSEFPPR - Emc.

292 in.

S0

Hg
ft.

Sampling Location 3%/
Operator __uJ. Siirmr 2.

Corrected Baro. Pressure _&22/9 in. Hg  Metering Console No. __{/as7" /
Desired Probe/STL Temperature _ /%€ °C Dry Gas Meter Correction (Y) 0,97/
Desired Sampling Rate /-5 Liters/min  Sampling Train Unit No. =2
Desired Sample Volume VA Liters  Tenax Inlet Thermocouple No. _ <5
Probe In-Stack Length & in.  Temperature Meter No. /=2 78<)
Probe Liner Material TEFlor Temperature Controller No. _V&-/
First Tenax Tube No. SV -2)3 Temperature Meter No._ ¥~ 2283
Second Tenax Tube No. _ SV -/044 Heated STL Length a4 in.
Leak Check from Probe Inlet: STL Tubing Material Tetflor
Before Sampling _ @,2¢ in. Hg change at _ &% in. Hg vacuum for &O sec.
After Sampling __ 0,00 in. Hg change at __ 23 in. Hg vacuum for &0 sec.
Leak Check from Valve at Inlet to First Condenser:
Before Sampling o.00 in. Hg change at __ 7% in. Hg vacuum for __&e sec.
After Sampling _ 2,20 in. Hg change at __ <5,/ in. Hg vacuum for __ 2 sec.
Notes on Spiking:
. DGM DGM™ [Probe/STL | 1st Tube Pump
Time, . Rotameter
24-Hr Regdmg, Temp., Temp., Inlet Vgcuum, Setting Remarks
Liters °C °C Temp.,°C|{ in. Hg
o0 | p, 000 =2y /4] /5 3.5 S50 Frocess fecds ng RPP.
0730 | $5.02 A /) Vkd 3.5 /50 Cornlins /e colleediors
0772 /8005 | Sreppog/ Samplim —| Vb Leaie Chocik higherThen bitere]|
0758 /5005~ | 2 J4/ 25" 3.0 /5O | Prociss srapped
2348 | 73.48 v /%) L3 ALY £50 fedd'rng RBF
98/3 | 48./8 27 /47 /=2 2.0 V5D | Fhn? Putiny RO
0328 | 63,20 | Jla7-76 | J) /X 3.0 S50 |ay2se S7eitad T
0833 | B./45~ | A7 )42 /) 3.5 150
0848 | 93,28 s /#Z /o .5 /3¢
0859 | /08,38 722 /93 // 3.5 57
0908 | )7 3.40 29 /73 // F.5~ | 5O
09/8 |/3%6s | A8 /93 // 3.5 /50
0728 | /5347 | 29 /#3 // 3.0 /5D
I35 | /6858 | AU 147 /s Z5 | /50
0948 | B340 A2 /4 i 35 /50
095/ | /82653 S7rpts’ 5dm’ﬂ//)7§

*Ambient air, train plank, preliminary, duplicate train, or source sample.

SUPRVOST.WPD July 16, 1998



Appendix J

Equipment Calibration Data
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ANEROID BAROMETER CALIBRATION CHECK

Location:

Altitude Above Sea Level:
Latitude:

Meteorological Gravity:

Mercury Barometer Description:

Kansas City, Missouri
913 feet

39° 05.8" north
32.1516 feet/second?

Sargent Welch, Cat. S-4519, Lot 791802000

MRI Project No.

4701-08-03-04

Date: 7-14-98
Time: 1130
- !
Readings Obtained By: D. Neal i e P
Observed Barometer Reading: 29.21 in.Hg
Mercury Ceolumn Temperature: 74 °F
Correction For Temperature: -0.12 in. Hg
Correction For Gravity: -0.02 in.Hg
Corrected Barometric Pressure: 29.07 in.Hg
Aneroid Barometer 1.D. No.: Y-2101
Reading Before Adjustment: 29.06 in. Hg
Calibration Check Result:  within 0.1 in. Hg
Reading After Adjustment: \ JA /: in. Hg

Remarks:

BAROMETR.WK4 02/27/95 (rev. BAROMTER.WK4 07/14/98 11:46 AM)



ANEROCID BAROMETER CALIBRATION CHECK

Location:

Altitude Above Sea Level:
Latitude:

Meteorological Gravity:

Mercury Barometer Description:

Kansas City, Missouri
913 feet

39° 05.8' north
32.1516 feet/second?

Sargent Welch, Cat. 5-4519, Lot 791802000

MRI Project No. 4701
Date; 8-12-98
Time: 1648
Readings Obtained By: D Neal {éu‘é«?w D/\\:
Observed Barometer Reading: 29.33 in. Hg
Mercury Column Temperature: 73 °F
Correction For Temperature: -0.11 in. Hg
Correction For Gravity: -0.02 in. Hg
Corrected Barometric Pressure: 29.20 in.Hg
Aneroid Barometer 1.D. No.: y-2101
Reading Before Adjustment: 29.09 in. Hg

Calibration Check Result:

Reading After Adjustment:

Ll ,2/»,;3

NOT Satisfactory - Needs Adjustment

LA in. Hg

Remarks:

BAROMETR.WK4 02/27/95 (rev. BAROMTER.WK4 08/12/98 04:38 PM)



CAL-BENCH SERIAL NUMBER ANO1Z5, REV 8.00.06 CALIBRATION DATA

Sierra Instruments, Inc.
5 Harris Court, Bldg. L
Monterey, CA 93940

File Name : c:\Records\RC31392\31392

Test Date: 4/30/1998 Print Date: 4/30/1998
Due Date: 4/30/99

Device Under Test Ambient Conditions
Description: 30462 Gas Temperature: 71.8 Degrees F
Model#: 82285-L-2-0K1-PV1-V1-A1 Room Temperature: 73.8 Degrees T
Serial No: 31392 Ambient Pressure: 29.67 In Hg
Accuracy: 1% OF FS Back Pressure: 1.753 In H20
Bvpass: LFE Relative Humidity: 43.46 Percent
Orifice Size: N/A
Master STP
Serial Number: 0125 Temperature: 70.0 Degrees F
Full Scale Flow: 5.0 SLPM Pressure: 29.92 In Hg
————— GAS DATA —-=-~—-
% Density N Cp Name
100.00 1.250 1.000 0.248 Nitrogen, N2
Test Gas: Nitrogen, NZ
Calculated K Factor is: 1.000
————— DATA -=----
Full Scale Flow: 5.0 SLPM.
Voltage Indicated Flow Actual Flow Error Error

vDC SLPM SLPM % Full Scale % Reading

0.000 0.0000 0.0000 0.0 0.0

1.247 1.24867 1.2562 -0.2 -0.8

2.507 2.50¢65 2.5232 ~-0.3 -0.7

3.730 3.7305 3.748% ~-0.4 -0.5

5.022 5.0224 5.0237 -0.0 -0.0

————— Device Information -----

Vacuum Test: 5 x 107- 9 Atm cc/sec (He)
Fittings: 1/4" COMP Sensor mV at Full Scale: N/A
Inlet Pressure: 10 PSIG Qutlet Pressure: N/A



0-Rings: KALREZ Valve Seat material: N/A
.1al Number: 31322 Test Date: 4/30/98

————— Test Equipment —-----

Cal Bench Asset No.: 0125 Barometer Asset No.: 0396

%RH Meter Asset No.: 0125 Thermometer Asset No.: 0125
DVM(s) Asset No.: 0298

————— Comments -----
0~5 VDC OUTPUT
12-15 VDC INPUT POWER
Calibraticn Technician: <;;%%m:;;;l-Lv~\__, 1i;> Date: L%‘"?C*f?g;
N

JAC@T\@
Q.C. Technician: ‘:::::i—“MZEii4ZAL 55 Date: 46/36VA78

The accuracy of this equipment is 0.2% of reading.

Suggested recalibration due dates for the following critical items are:
The Cal=Bench System: 2/6/2000 D/A and A/D converters: 8/2/1968

Glass Tube Diameters: 1/6/2000 Svstem Clock: 8/2/1998
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Report No. 842726

o Page 1 of |
Hart Scientific, Inc.

799 East Utah Valley Drive
American Fork, Utah 84003-9775

Model: Serial No.: * Customer:
9100A ; 84414 Midwest Research Institute
i Description: Kansas City, MO 64110
~ Dryv-Well, HDRC Handheld Block A | Usa
: Received Condition: ' Procedure: Calibration Range (Limited or Fuil):
 New . HST042 Full

The standards used in this calibration are traceable to the National Insttute of Standards and Technology (NIST)
and/or constants of nature (intrinsic standards). The working standards iisted are calibrated by comparisen with a
Standard Platinum Resistance Thermometer (SPRT), Hart model 5681 (low temperatures), Hart model 5634

{high temperatures), and a Hart Super Thermometer, model 1375, Calibration procedures are in accordance with
ITS - 90 and ANSI/NCSL Z340 - 1.

Set-Point °C/Actual °C Error °C_ Set-Point °F !Actual °F /Error °F Test Well:
50.01 4991 -0.1 1220 121.8/ -0 30 o .
100.0/ 0.3 2120/ 21250 0.3 58 @ )

100.31

1500/ 149.81  -0.2 30200 30161 -0.4 ( ‘,1
20000 200.1: 0.1 39200 39220 0.2 \ e 9 ;
25000 249.60  -0.4 482,00 48131 -0 e 4 WF
300.00  300.01 0.0 57200 572.0i 0.0 ~_® -

°C Calibration Constants: Zero: -0.2 Span: 0.9
°F Calibration Constants: Zero: -0.4 Span: 1.6

The temperature observations were made by comparison with the rollowing test equipment.

Test Equipment

Instrument Model Serial No. Recall Date
Thermormeter, "Super Thermometer” 1373 48043 09/26/1998
Probe, Secon. PRT, 100 ohm 3/16" x 67 3613 468325 03/06/1998

Approximate Uncertainties: 50 to 300°C =0.027°C

Performed bv\/,

John Thomas
Environmental Conditions: i ﬂ
Temperature:  23°C Approved by: / ' 1PV Sm—
Humidity:  27% RH Date: 04/27/1998

This report shall not be reproduced except in fuil without written approval of Harr Scientific, inc.



STACK THERMOCOUPLE CALIBRATION DATA FORM

Job No. 4701-08-03-04 Stack Thermocouple No. TP-36
Date 7-14-98 Probe No. TP-3
Ambient Temp. (°F) 76 Barometer 29.07 in. Hg
Performed By D. Alburty Pyrometer No. Y-3517
Avg. Stack Temp. (°F) 108
Reference Instrument: Hart Scientific 9100 HDRC Dry Well
Calibration Date: 4-27-98
Reference Pyrometer Temp. Temp. Difference Temp.
Instrument °F) (°F) Difference
Temp. (°F) (%)
86.0 86.2 -0.2 -0.037
122.0 121.8 0.2 0.034
212.0 212.2 -0.2 -0.030
(ref. temp F + 460) - (pyro. temp., F + 460)
—————————————————————————————————————————————— X 100 < 1.5%
(ref. temp., F + 460)

calibreci\stcalfm1

03/06/98
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= CERTIFICA RATION AND TESTING
TSI Model 8350 TSI Serial No. 2268
Description VELOCICALC PORTABLE AIR VELOCITY METER

Calibration Standard  WIND TUNNEL CALIBRATION SYSTEM, SERIAL NO. 102

CALIBRATION VERIFICATION RESULTS
Calibration Instrument Percent Error Compared to Tolerance
Standard Output Difference Tolerance Tolerance
— _— Limit- Limit+
34.7 ft/min 35.0 ft/min
65.4 ft/min 65.0 £ft/min
148.9 ft/min 149.7 ft/min
325.4 ft/min 326.3 ft/min
652.9 ft/min 652.5 ft/min
999.0 ft/min 1011.9 ft/min
1478.4 f£t/min 1502.6 ft/min
2515.1 ft/min 2563.8 ft/min
4492.7 ft/min 4488.5 ft/min
7006.5 ft/min  7127.0 ft/min
8758.3 ft/min 8844.5 ft/min

|
P

RO RPOOOOO
O~V WEREWLOAOOGOY

!
e e e

.

.

32.0 °F 32.0 °F r—————=  Tolerance Limits:
140.0 °F 140.0 °F +2.5% of reading +2 fim (30-500),
. a s + 10 fim (500-2000), +50 flr (2600-6000},
+ 100 fim (6000-10000)
~—Velociry Corrected to Std Conditions of: —
Ambient Temperature: 21.1°C
Barometric Pressure: 760.0 mmHg

TSI Incorporated does hereby certify-that all-materials, components, and workmanship used in the manufacture of this
equipment are iy strict accordance with the applicable specifications agreed upon by TSI and the customer and with all
published specifications:- All performance and acceptance tests required under this contract were successfully conducted
according to required specifications.. Furthermore, all test and calibrarion data supplied by TSI has been obtained using
standards whose accuracies are traceable to-the National Institute of Standards and Technology (NIST) or has been veri-
M| fied with respect toinstrumentation whose accuracy istraceable to NIST, or is derived from accepted values of physical
4l constants. Calibratrge procedures for this instrument comply with MIL-STD-456624. The accuracy of the caltbration
facilities is greater thiwea ratio-of 1:1 with respect to the accuracy specifications of the instrument being calibrated.

Applicable Test Reports- Report Number Date Last Verified

DC voltage 811/253708-%4 08-05-97
Barometric Pressure P-8264 05-16-97
Temperature (0°C) 254798 04~10-97
(19-35°C) 203837 04-10-97

216642 10~-24-96

Pressure 822/255443~95 04~22-97
822/254253-94 04-22-97

Velocity 836/254822 01-~23-95
257589 02-12-97

/Jgi?hml Nov 20, 1997
Function Check Calibration Date
Mailing Address: P.O. Box 64394 St. Paul, MN 55164 USA

Shipping Address: 500 Cardigan Road Shoreview, MN 55126 USA
Phone: (800) 777-8356 or (612) 490-2888 Fax: (612) 490-2874

©coes 346




RANGE
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H | 10668110

TYPE

Lo loo 4y 2!/ / /060 7o,

SERIAL
NUMBER

/31.R&

DATE 2/13 /9.0

BY 2?/6,

TRANSDUCER .

&7 EDWARDS
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, By £.~2. SERIAL
&7 EDWARDS DATE 4/2/9¥ | NUMBER TYPE RANGE cAL. | T
A/ A
TRANSDUCER 12159 tIloo S 7’11 | 1000 Ton A 257 i
[0)]
[s 6}
o
LINEARITY DEVIATION VS. PRESSURE o
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WET TEST METER CALIBRATION

. Using ASTM Method D 1071 - 83 (Reapproved 1993)
MRI Project No. NA | Wet Test Meter No. X-2538
Date: 0s/02/97 |_Previous Wet Test Meter Factor (Yw): 0.8970
Operator: J. Surman Temperature Meter No. Y-0815
Leak Checks: No leaks Balance No, 011807
Run 1 Run 2 Run 3
CALIBRATION DATA
Ambient Data:
Barometric Pressure, in. Hg 28.68 28.68 28.68
Room Temperature, °F 74.0 74.0 74.0
Relative Humidity, percent 45.7% 45.5% 45.2%

Proportion of Water Vapor By Volume in ambient air

Wet Test Meter Data;
Initial Wet Test Meter Gas Volume, wet liters
Final Wet Test Meter Gas Volume, wet liters
Net Wet Test Meter Gas Volume (Vm), wet liters
Wet Test Meter Gas Temperature (tm), °F
Pressure at Wet Test Meter Inlet, in. w.c.

Aspirator Bottle System Data:

Bottle Temperature, °F
Bottle Pressure, in. w.c.

Flow Rate Data:
Time, seconds
Gas Flow Rate, actual dry liters/minute
Average Gas Flow Rate, actual dry liters/minute

Water Displacement Data:

Receptacle A Tare Weight, grams
Receptacle A Gross Weight, grams
Receptacle B Tare Weight, grams
Receptacle B Gross Weight, grams
Receptacle C Tare Weight, grams
Receptacle C Gross Weight, grams
Weight of Water Collected, grams
Buoyancy factor
Correction for Buoyancy, grams
Density of Water at Bottle Temperature, g/mL

Correction for Density of Water at Bottle
Temperature to Density at 38.2 °F, grams
Correction for Temperature Difference, grams
Correction for Pressure Difference, grams

Corresponding Weight of Water

at Maximum Density, grams
Equivalent Volume, liters

124.6 124.0 123.6
3,840.9 3,863.0 3,832.2
121.9 122.8 123.2
3,742.9 3,791.0 3,775.2
122.7 121.0 123.4
1,766.0 1,693.2 1,750.0
8,980.6 8,879.4 8,887.2
0.00101 0.00101 0.00101
9.04 9.04 9.05
0.99788 0.99786 0.99786
19.08 19.26 18.27
8.77 5.07 5.08
9,016.7 9,013.2 9,021.0
9.017 9.013 9.021

CALIBRATION RESULTS

Wet Test Meter Calibration Factor (Yw) |

|

5 Acceptability Criterion: 0.99 < Yw < 1.01
Tolerance Result:

I Average Wet Test Meter Calibration Factor {Yw)

PASS

PASS

| 1.0019

Remarks:

WTMCALB.WK4 (09/07/96 (rev. WTM70502.WK4 05/02/37 03:31 PM)




VOST METERING CONSOLE CALIBRATION WITH WET TEST METER

Average Dry Gas Meter Calibration Factor (V)

MRI Project No. | 4701-08-03-04 Metering Console No. Vost 1 j
Date: 8/13/98 Previous Dry Gas Meter Factor (Y): 0.971 i
Operator: B. Edwards Calibrated Wet Test Meter No. X-2538 1‘
Wet Test Meter Factor (Yw): 1.0019
Temperature Meter No. Y-0815 J
Run 3
CALIBRATION DATA e
) Barometric Pressure, in. Hg 29.22
VOST Data e e T
Initial Dry Gas Meter Volume, dry liters 37.060
Final Dry Gas Meter Volume, dry liters 16.910 37.060 54.080
Net Dry Gas Meter Volume (Vm), dry liters 16.910 20.150 17.020
Dry Gas Meter Temperature, °C: ; . . | =
Initial Inlet Temperature, °C | 26.4 26.6 27.0
Final Inlet Temperature, °C 26.6 26.9 27.4
Initial Qutlet Temperature*, °C
Final Outlet Temperature*, °C
Average Dry Gas Meter Temperature (tm), °C 26.5 26.8 27.2
Time, seconds 720 600
Rotameter Setting | 140 140
| Wet Test Meter Data i
: Initial Wet Test Meter Gas Volume, wet liters . 16.600 37.060
Final Wet Test Meter Gas Volume, wet liters 16.600 36.400 54.080
Net Wet Test Meter Gas Volume (Vm), wet liters 19.800 17.020
Wet Test Meter Gas Temperature, °F: = |
Initial Temperature, °F 70.5 70.5
Final Temperature, °F 70.5 70.5
Average Wet Test Meter Gas Temperature (tm), °F 70.5 70.5
Pressure At Wet Test Meter Inlet, in. w.c. . -2.8
COMPUTED CALIBRATION RESULTS i L B
Gas Flow Rate, actual dry liters/minute 1.64 1.68
Average Gas Flow Rate, actual dry liters/minute 1.65
Dry Gas Meter Volume (Vm(std)), dry std. liters 16.155 19.235 16.223
Wet Test Meter Gas Volume (Vm(std)), dry std. liters 15.646 18.649 16.031
Dry Gas Meter Calibration Factor () 0.968 0.970 0.988

CALIBRATION RESULTS COMPARISON
Criterion: Y Must Be Within 2% Of Average Y

Percent Difference Of Y From Average Y |

Tolerance Result |

PASS

COMPARISON WITH PRETEST RESULTS
Criterion: Y Must Be Within 5% Of Previcus Y
% Difference Of Average Y From Previous Y
Tolerance Result

* For dry gas meters having only one thermocouple, temperatures are entered as inlet temperatures.

Remarks:

VOSTCALB.WK4 09/11/95 (rev. 1V470108.WK4 08/27/98 02:41 PM)




VOST METERING CONSOLE CALIBRATION WITH WET TEST METER

4701-08-03-04

MRI Project No. Metering Console No. Vost 2
Date: 8/14/98 Previous Dry Gas Meter Factor (Y) 0.983
| Operator: Edwards Calibrated Wet Test Meter No. | x.2538
g Wet Test Meter Factor (Yw): 1.0019
E Temperature Meter No. Y-0815

Run 1 Run 2 [
CALIBRATION DATA o o ~
Barometric Pressure, in. Hg
VOST Data e
Initial Dry Gas Meter Volume, dry liters 0.000 14.700
Final Dry Gas Meter Volume, dry liters 14.700 30.020 |
Net Dry Gas Meter Volume (Vm), dry liters 14.700 15.320 .
Dry Gas Meter Temperature, °C: o - o
Initial Inlet Temperature, °C 26.1 24.9 26.4
Final inlet Temperature, °C 24.8 26.4 27.4
Initial Outlet Temperature*, °C
| Final Outlet Temperature*, °C
Average Dry Gas Meter Temperature (tm), °C | 255 257 26.9
Time, seconds 660 600
_ Rotameter Setting 142 142
Wet Test Meter Data ‘ T T
Initial Wet Test Meter Gas Volume, wet liters ! 14.630 29.900
Final Wet Test Meter Gas Volume, wet liters 14.630 29.900 43.730
Net Wet Test Meter Gas Volume (Vm), wet liters 14.630 ! 15.270 ! 13.830
Wet Test Meter Gas Temperature, °F: y . B ; e
initial Temperature, °F 68.0 £88.0 68.0
Final Temperature, °F 68.0 68.0 68.0
Average Wet Test Meter Gas Temperature (tm), °F 68.0 £68.0 68.0
Pressure At Wet Test Meter Inlet, in. w.c. -2.8 2.8
COMPUTED CALIBRATION RESULTS g
Gas Flow Rate, actual dry liters/minute 1.37 1.37
Average Gas Flow Rate, actual dry liters/minute 1.38
Dry Gas Meter Volume (Vm(std)), dry std. liters 14.060 14.643 13.287
Wet Test Meter Gas Volume (Vm(std)), dry std. liters | 13.841 14.4486 13.084
Dry Gas Meter Calibration Factor (Y) | 0.984 0.987 0.985
Average Dry Gas Meter Calibration Factor (Y)
CALIBRATION RESULTS CCMPARISON
Criterion: Y Must Be Within 2% Of Average Y . g L N
Percent Difference Of Y From Average Y 0.08% 0.14% 0.06%
Tolerance Result PASS PASS

COMPARISON WITH PRETEST RESULTS
Criterion: Y Must Be Within 5% Of Previous Y

% Difference Of Average Y From Previous Y

Tolerance Result

PASS

 0.23%

BAss

* For dry gas meters having only one thermocouple, temperatures are entered as inlet temperatures.

Remarks:
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VOST METERING CONSOLE CALIBRATION WITH WET TEST METER

MRI Project No. | 4701-08-03-04 |

COMPARISON WITH PRETEST RESULTS
Critericn: Y Must Be Within 5% Of Previous Y

Tolerance Result

% Difference Of Average Y From Previous Y '

;’f | Metering Console No. Vost 3
’ Date: | 8/13/98 | Previous Dry Gas Meter Factor (Y): 0.978
\ Operator: B. Edwards | Calibrated Wet Test Meter No. X-2538
Wet Test Meter Factor (Yw): 1.0019
Temperature Meter No, Y-0815
Run 1 Run 2 Run 3
CALIBRATION DATA ' o T
7 Barometric Pressure, in. Hg 29.02
VOST Data
Initial Dry Gas Meter Volume, dry liters 34.470
Final Dry Gas Meter Volume, dry liters 52.730
Net Dry Gas Meter Volume (Vm), dry liters 18.260
Dry Gas Meter Temperature, °C: ‘ : : |
Initial Inlet Temperature, °C 26.7 |
Final Inlet Temperature, °C 28.0
Initial Outlet Temperature*, °C
Final Outlet Temperature*, °C ‘
Average Dry Gas Meter Temperature (tm), °C 27.4 |
! Time, seconds 600 !
i Rotameter Setting 142 ‘
' Wet Test Meter Data o
: Initial Wet Test Meter Gas Volume, wet liters 34.710
Final Wet Test Meter Gas Volume, wet liters 52.900
Net Wet Test Meter Gas Volume (Vm), wet liters | 18.190
Wet Test Meter Gas Temperature, °F: G o
Initial Temperature, °F 70.5 70.5
Final Temperature, °F 70.5 70.5
Average Wet Test Meter Gas Temperature (tm), °F 70.5 70.5
Pressure At Wet Test Meter inlet, in. w.c. -2.8 -2.8
COMPUTED CALIBRATION RESULTS e ¢
Gas Flow Rate, actual dry liters/minute 1.63 1.80
Average Gas Flow Rate, actual dry liters/minute
Dry Gas Meter Volume (Vm(std)), dry std. liters 16.505 17.396
Wet Test Meter Gas Volume (Vm(std)), dry std. liters 16.379 17.133
Dry Gas Meter Calibration Factor (Y) ; 0.985 0.992 0.985
Average Dry Gas Meter Calibration Factor (Y) | 0.987 ‘
CALIBRATION RESULTS COMPARISON T ~ i
Criterion: Y Must Be Within 2% Of Average Y , = N Ny w
Percent Difference Of Y From Average Y | 0.50% 0.26% :‘
Tolerance Result PASS PASS ‘

* For dry gas meters having only one thermocouple, temperatures are entered as inlet temperatures.

Remarks:

VOSTCALB.WK4 09/11/95 (rev. 3V470108.WK4 08/27/98 02:44 PM)
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Air pProducts and Chemicals, Inc.
SPECINLTY GAS DEPARTMENT

12722 S. WENTWORTH AVENUE

CHICAGO, 1L 60628

Certificate of Analysis - EPA Protocol Gas Standard

Page 1 of 1

PERFORMED ACCORDING TO EPA TRACEABILITY PROTOCOL FOR ASSAY AND CERTIFICATION OF GASEOUS CALIBRATION STANDARDS (PROCEDURE #G1)

Customer:
AIR PRODUCTS AND CHEMICALS, INC.

518 CAMDEN STREET Noteg:
PARKERSBURG WV 26101~
PO: Rel:

*** Certified Concentration **% #x%xx*x*%* Raference Standards **xr Ak hrwn

Certified

Component Concentration Cylinder #
PROPANE 3690 +23 PPM 5G9164860BAL

Balance Gas: NITROGEN

Standard

Number Concentration Make/Model

GMI1sS 4723.0000 PPM Gow-Mac 750

Order No: 312-020638-01
Batch No: 861-33582
Cylinder No: SG9168085BAL

Cylinder Pressure*: 2000 psig
Certification Date: 08/05/96
Expiration Date: 08/05/99

oAk Kok ke ok Rk A ok A K Analytical Instrumentation **xkAAkkx kA ks

Instrument

Serial Last Measurement
Number Calibration Principal
59405U 07/20/96 GC-FID

* Standard should not he used below 1350 psig

Analyst:

A

Richafd Fry
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AIR PRODUCTS AND CHEMICALS, INC. DATE: 06/17/38
SPECIALTY GAS DEPARTMENT . TIME: 09:40
12722 WENTWORTH AVENUE PAGE: 1

CHIRAGO, IL 60628
TELEPHONE (312) 785-3000

FAX (312) 785-3008
AR AR AR R R LTS EESEE LRSS SR
* CERTIFICATE OF ANALYSIS *
LA AR AL E S S AT EEEESSR RS RS
AIR PRODUCTY & CHEMICALS, INC CUSTOMER ACCOUNT : 375
13701 GREEN ASH COURT CUSTOMER ORDER NO
EARTH CITY MO 63045~ CUST ORD LINE/REL
ORDER NO 1 375-039909-01
REMARKS In accordance with our internal work instruction A-3,
products below are traceable to NIST.
CERTIFIED GAS MIXTURE: HYDROGEN IN HELIUM
FILLA ANALYTICAL+
BATCH ANALYSIS BAR CCMPONENT CAS CONCENTRATION ANALYTICAL ACCURACY UNIT CF LAB
NO DATE CODE _ CYLINDER NO REQUESTED NUMBER REQUESTED RESULT (+/-)  MEASURE MET
861-47678A Chicago Spec Gas
06/11/98 DDP978 SG10397B HYDROGEN 1333-74-¢ 40 39.3 1% MOLAR ¥ 09
HELIUM 7440-59-7 Balance
DJK992 S5G137455 HYDROGEN 1333-74-0 40 39.3 i% MOLAR % 09
HELIUM 7440-59-7 Balance
CRG647 SG30333s6 HYDROGEN 1333-74-0 40 39.3 i% MOLAR % 09
HELIUM 7440-59-7 Balance
DJL316 5G700zZB HYDROGEN 1333-74-0 40 39.3 1% MCOLAR % o]
HELIUM 7440-59-7 Balance
DFQS531 SGXK064 HYDROGEN 1333-74-0 40 39.3 1% MOLAR % c9
HELIUM 7440-59-7 Balance

+ Analytical Accuracy may vary £Or mixtures containing components which present

adscrption, stability, oxr other blending problems.

LIST OF LAB METHCDS USED
09 GC-TCD

(CONTINUED)
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Scott Specialty Gases

6141 EASTON ROAD PO BOX 310
Shipped PLUMSTEADVILLE PA 18945-0310
From: Phone: 215-766-8861 Fax: 215-766-2070

CERTIFICATE O F ANALYSTIS

MIDWEST RESEARCH PROJECT #: 01-01788-001
SCOTT KLAMM PO#: 033452
425 VOLKER BLVD ITEM #: 0102S3000815AL
DATE: 4/07/98
KANSAS CITY MO 64110
CYLINDER #: AAL17264 ANALYTICAL ACCURACY: +/-5%

FILL PRESSURE: 1280 PSIG

BLEND TYPE : CERTIFIED WORKING STD

REQUESTED GAS ANALYSIS
COMPONENT CONC MOLES (MOLES)
SULFUR HEXAFLUORIDE 4. PPM 3.83 PPM
TOLUENE 100. PPM 105. PPM
NITROGEN BALANCE BALANCE

ANALYST: i

T.LUDWIG WV




' Scott Specialty Gases

6141 EASTON ROAD PO BOX 310
shipped PLUMSTEADVILLE PA

18945-0310
From: Phone: 215-766-8861 Fax: 215-766-2070

CERTIFICATE O F ANALYSTIS

MIDWEST RESEARCH

PROJECT #: 01-01788-004
SCOTT KLAMM PO#: 033452
425 VOLKER BLVD ITEM #: 01023822 5AL
DATE: 4/07/98
KANSAS CITY MO 64110

CYLINDER #: ALM033887 ANALYTICAL ACCURACY: +/-5%
FILL PRESSURE: 2000 PSIG

BLEND TYPE : CERTIFIED WORKING STD

REQUESTED GAS ANALYSIS
COMPONENT CONC MOLES (MOLES)
SULFUR HEXAFLUORIDE 2 DPM 07205 PPM
NTITROGEN BALANCE BALANCE
ANALYST: oo s

AL ROJAS




Scott Specialty Gases
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CERTIFICATE OF ANALYSIS
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¥ Scott Specialty Gases
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