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Glossary

ASTM—American Society for Testing and Materials
CAAP—Coalition Against the Asphalt Plant
DQO—Data Quality Objective
EFIG—Emission Factor and Inventory Group
EMAD—Emissions Measurement and Analysis Division
EMC—Emission Measurement Center
ESD—Emission Standards Division
FID—Flame Ionization Detector
MRI—Midwest Research Institute
NDO—Natural Draft Opening
OAQPS—Office of Air Quality Planning and Standards
PES—Pacific Environmental Services
RAP—Recycled Asphalt
RTFOT—Rolling Thin Film Oven Test
SMTG—Source Measurement Technology Group
THC—Total Hydrocarbons
TTE—Temporary Total Enclosure
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Overview

Results from the Plant D testing are summarized in the table below.  Total hydrocarbon
(THC) concentrations were determined by Method 25A, and averaged 3.4 ppm as propane. 
The corresponding emission factor was calculated to be 0.00165 lb/ton of hot mix asphalt
loadout.  These values are averages for the three test runs, and data for the individual test runs
are found below and in the remainder of this test report.

Table OV-1.  Summary of Concentrations and Emission Factors

Run 1 Run 2 Run 3 Overall average

THC average
concentration (ppm)

3.1 3.5 3.6 3.4

Emission factor (lb/ton) 1.53 x 10!3 1.71 x 10!3 1.71 x 10!3 1.65 x 10!3
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Section 1.  
Introduction

1.1 Background

The United States Environmental Protection Agency (EPA) is investigating hot mix asphalt
plants to quantify particulate matter and total hydrocarbon emissions from asphalt cement load-
out operations.  EPA has issued a work assignment to Midwest Research Institute (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. 68W6-0048, Work Assignment No. 2-08,
and reporting activities were conducted through EPA Contract No.68-D-98-027, Work
Assignment 2-04.

The selected site, “Plant D” in Massachusetts, was selected as the host facility for this
project.  The plant was chosen through a cooperative effort between the EPA, the Coalition
Against the Asphalt Plant (CAAP), Pacific Environmental Services (PES) and MRI.

Prior to testing at the selected site, a Total Temporary Enclosure (TTE) was constructed
around the truck load-out area, thereby allowing “fugitive” emissions to be captured and
measured as a “source.”  The TTE was built to meet criteria specified in EPA Method 204, and
served the sole purpose of capturing fugitive emissions for source testing purposes.

MRI was responsible for the design, construction and operation of the TTE, above, and for
testing of THC emissions by EPA Method 25A.  PES was responsible for testing of particulate
emissions, and discussion of this work is not included in this report.

1.2 Project Summary

The selected site was a batch asphalt plant located in Massachusetts.  Prior to testing at the
selected site, a TTE was constructed around the truck load-out area. The TTE was built to meet
criteria specified in EPA Method 204, and served the sole purpose of capturing fugitive
emissions for measurement as a point source.

Three test runs were performed to measure the load-out emissions for Total Hydrocarbon
(THC) (conducted by MRI) and particulates (conducted by PES). Test runs were nominally 4-hr
of sampling time, although starting and stopping of sampling activities throughout each test run
created total run times of 6 hours or more.  Sampling by MRI and PES was conducted
simultaneously.
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1.3 Project Personnel

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

Table 1-1.  Project Personnel

Organization Name and title Phone number

U.S. EPA EMC Michael Toney, Work
Assignment Manager

(919) 541-5247
(919) 541-1039 (fax)

Midwest Research Institute
425 Volker Boulevard
Kansas City, MO 64110

Scott Klamm, Work
Assignment Leader

(816) 753-7500, ext 1228
(816) 531-0315 (fax)

Midwest Research Institute
425 Volker Boulevard
Kansas City, MO 64110

John Hosenfeld, Program
Manager

(816) 753-7500, ext 1336
(816) 531-0315 (fax)

Pacific Environmental
   Services, Inc.
Central Park West
5001 S. Miami Blvd.
P.O. Box 12077
Research Triangle, NC 27709

Frank Phoenix, Work
Assignment Leader

(919) 941-0333
(919) 941-0234 (fax)



1  Plant production and air permit information obtained from telephone conversation with the Vice
President of Engineering and Production, Plant D.
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Section 2.  
Process Description and Test Locations

2.1 Process Description

The Plant D facility is a batch production plant with a normal production rate of about
150 tons/hr of hot mix asphalt.  A realistic rate for a full production day is about 200 to
210 tons/hr.  The facility air permit allows up to 255 tons/hr of production and is based on a
production rate of 1 batch/min for 60 min.

The air permit also cites an annual production of 600,000 tons/yr.  Seasonal restrictions and
city-restricted operating hours (5 days/wk, 10 hr/day maximum) prohibit maximum production
from being achieved.  Typical annual production for the facility is about 100,000 tons.1

The facility normally produces asphalt in 2-5 tons/batch, performing multiple loads to fill a
25-ton or 32-ton haul truck.  Individual batches are mixed as frequently as one per minute, thus
taking a total of 5 to 10 minutes per truck for complete loading.  The plant typically starts up
around 6:30 a.m. and produces hot mix asphalt until 2:00 p.m.  A simplified process flow
schematic is shown in Figure 2-1.  

Under normal operations a truck pulls into the load-out bay and is loaded with 20 to 32 tons
of asphalt concrete in 5 to 10 minutes.  The exact mix of each batch (aggregate size, etc.) is
determined by the customer’s request.  Details of each mix are programmed into the control
room computer, along with the total tonnage for the customer.  Computer controls then divide the
total load into an equal number of batches.  A 21-ton load, for example, would likely be divided
into 7 three-ton batches or 6 three-and-one-half-ton batches.  Scales above the mixer pre-weigh
the mix components, which usually consists of (1) hot aggregate from the dryer, (2) the hot
asphalt binder from the heated storage tanks, and (3) reclaimed asphalt from the cold storage
bins.  When the first batch is ready, the mix components are dropped into the mixer.  Mixing
usually takes about one minute.  When mixing is complete, the hot asphalt concrete is dropped
(i.e., loaded) into the transport truck waiting in the load-out bay under the mixer.  While the first
batch is in the mixer, the scales are loaded with a second batch.  Just after the first batch is
loaded, the second pre-weighed batch is dropped into the mixer.  The process continues until the
entire load is 
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mixed and loaded into the transport truck.  From beginning to end, the entire process takes about
5 to 10 minutes, depending on the size of the load.

The asphalt temperature as it drops from the mixing chamber to the truck is normally about
300EF.  For these tests, however, asphalt temperatures were raised from 300EF to 325EF.

Specifically for this project, a TTE was built around the loadout area.  The TTE was built to
meet the requirements of EPA Method 204.  Fumes from the asphalt load-out were captured
using a hood or “tuning fork” over the truck bed.  Gases were withdrawn from the TTE along a
short length of duct where samples were collected.  A stack vented the exhaust gases clear of the
area.  Nominal airflow through the TTE was 14,000 to 16,000 acfm.  To minimize roadway dust
in and around the TTE, the roadway was periodically sprayed with water.

During the testing, PES personnel monitored and recorded process operations and
measured the temperature of the hot mix asphalt just after load-out.  This information is presented
in Appendix E and includes for each load: the time of the load, the job number, the truck number,
the mix typed, the ticket number, the mix temperature, the stack temperature, the asphalt
temperature, and the tons of asphalt concrete loaded.  Note that the mix temperature was the
temperature of dried aggregate leaving the dryer, the stack temperature was the temperature of
the exhaust gas in the baghouse stack, and the asphalt temperature was the temperature of hot
mix asphalt in the bed of the truck just after load-out.  This information is summarized later in
Section 4, Table 4-1.  Also included in Appendix E are copies of the plant logs for each batch
loaded.  These logs show the weights for each mix component for each production batch.

2.2 Test Locations

Figures 2-2 and 2-3 show the TTE and ventilation system design.  Finished product from the
batch mixer is loaded out through the central drop chute. A header located around the drop
chute captured emissions during load-out. An induced draft fan pulled the captured emissions
through duct work equipped with sampling ports before emissions were vented to the
atmosphere.  The sampling duct was a 24-in x 24-in square duct with 3-in sampling ports as
shown.  Appendix A contains a series of pictures of the actual TTE at the field location.
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Section 3.  
Test Procedures

3.1 Sampling System Description

MRI’s personnel operated a sampling system (Figure 3-1) that transported sample gas
through heated Teflon® lines.  The sample stream passed through a gas manifold that distributed
sample to the total hydrocarbon analyzer.  Manual measurements of gas temperature, flow rates,
and moisture were performed by PES, who provided the data to MRI for determination of mass
emission rates.

Sample was extracted through a single port using a 0.5-in diameter stainless steel probe
fitted with a glass wool filter.  The sample line was heat wrapped and insulated.  Temperature
controllers were used to monitor and regulate the sample line temperature at 275EF.

For the load-out testing, the TTE exhaust duct was continuously sampled for total
hydrocarbons (THC) by EPA Method 25A using a flame ionization detector (FID).  Sample gas
was withdrawn from the duct by a heated sample line which connects to the analyzer.  Analyzer
results were integrated and logged once per minute, at a minimum.  As time and conditions
allowed, additional tests at higher integration speeds were also performed (once/10 sec and
once/sec).

The following instruments checks were made for each test run:

• Zero and span calibration check

• Instrument drift

• Instrument linearity

Sample gas was analyzed with a flame ionization detector and results were recorded as ppm
propane.  Instrument response times were measured daily and showed a 12-17 second response
time.

3.2 Sampling Procedures

Three test runs were performed at the rate of one run per day.  Tests were nominally 4 hrs
of sampling time, but took about 6 hrs to execute, due to the start/stop nature of the testing. 
MRI’s portion of the testing included operation of a THC analyzer by Method 25A, and
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operation of the TTE.  Certain process parameters were also logged to allow determination of
emissions based on load-out rate.

Operation of the TTE consisted primarily of (1) closing doorways following truck entrance;
(2) connecting “elephant trunk” hoses to truck exhausts (to eliminate vehicle exhausts as an
emission source); (3) allowing airflows within the TTE to stabilize; (4) conducting load-out
emissions test for a single truck; and (5) opening doorways to allow the truck to exit and a new
truck to enter.  The exact execution of each of these steps depended somewhat on actual field
conditions encountered, but essentially went as follows:

1. Close doorways following truck entrance—Once a truck reached its initial loading
position, doorways on both ends of the TTE were closed.  Airflow was thus restricted
to the remaining Natural Draft Openings (NDOs) in the design.

2. Connect “elephant trunk” hoses to truck exhausts—In order to eliminate vehicle
exhausts as an emission source, exhaust hoses were connected to the truck exhausts. 
Haul trucks at the facility typically had single exhausts beside the cab, although some
had dual exhausts.  As necessary, trucks with exhausts which could not be adapted to
the “elephant trunk” hoses were bypassed, and not included in the testing, or were
marked as unable to be exhausted on the process log sheets.

3. Allow airflows within the TTE to stabilize—Visual observation of the streamers
attached to the top and bottom of the doors indicated inward airflow.  About 5-10
seconds were required for streamers to reach “standard” air flow conditions. 

4. Conduct emissions test—THC measurements were collected during the load-out cycle
for each truck.

5. Open doorways following emissions test—Approximately 15 sec following the final
load-out drop, the TTE doors were opened to allow the truck to exit and a new truck
to enter.  The “elephant trunk” exhaust hoses were disconnected prior to the truck
movement.

A log of the hot mix asphalt process was also kept during the testing.  The facility is a batch
processing plant, and the specific parameters logged included:

• Time of batch loadout
• Size of batch (tons)
• Aggregate type and quantity (if available)
• Liquid asphalt cement type and quantity (if available)
• Additive type and quantity (if available)
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Section 4.  
Test Results

The following sections contain the results from the testing.  Section 4.1 summarizes the
emissions and process data, and Section 4.2 describes the changes and modifications to the Test
Plan.

4.1 Summary of Results

Table 4-1 summarizes the test matrix for the data collection effort.  Three test runs were
performed at the rate of one test per day.  Tons of loadout were nominally 900 tons/day.  THC
emissions data were collected continuously throughout each test run, although the data set was
adjusted later to eliminate those time periods in which no truck loading occurred, the instrument
was being calibrated, etc.  Appendix B contains the adjusted continuous emissions data and
calibration summaries for the THC monitor.  Original raw data (prior to stripping out extraneous
data) is on file at MRI.

Table 4-2 summarizes the test results.  Average THC emissions were calculated for each
run, as well as the maximum and minimum for each run.  The average concentration for the three
runs was fairly consistent, falling between 3.1 and 3.6 ppm.  High concentrations for the three
runs ranged from 7.7 to 8.3 ppm.  Prior to beginning Run 2, ambient air concentrations were
monitored, and were found to be 0.0 ppm.

Using exhaust gas flowrates determined by PES (Appendix C), THC concentrations were
converted to mass emissions (g/min and tons/yr).  Average emission rates were quite consistent
between the three test runs, and averaged 2.5 g/min (approximately 0.33 lb/h).  Emission rates
for the minimum and maximum were also calculated, and were based upon the instantaneous
minimum or maximum concentrations being emitted for the entire length of the test. 

Using only the asphalt loadout tons for the time periods in which THC data were collected
(Appendix D), emission factors in pounds of THC emitted per ton of asphalt loadout were
generated.  Emission factors ranged from 0.00153 to 0.00171 lb/ton for the three tests
performed.  Raw loadout data and summary sheets are contained in Appendix E.

Table 4-3 summarizes the production data for the three test runs.  For each of the test runs,
a single mix type accounted for approximately 80% or more of the daily loadout tonnage.  These
specific mixes were Mix No. 30 (State Binder 10% RAP), Mix No. 24 (Modified Top 10%
RAP), and Mix No. 25 (State Top 10% RAP), for Runs 1, 2, and 3, respectively.
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Figures 4-1 through 4-3 contain time plots of the THC data (1-min averaging) for the three
test runs.  Figure 4-4 contains a time plot of the data collected using 1-sec averaging, and is
included to illustrate the true time resolution of the loadout emissions for each complete batch
mixing cycle.  Below the 1-sec averaging data are time plots for 10-sec and 1-min averaging
using the same data set, thus visually illustrating the conversion between the various averaging
techniques.  Again, 1-min averaging was used throughout the test series, except for a few brief
time periods such as these illustrations, due to the limitations for field operation of the THC, the
data collection software, and the data logging/storage system.

At seven different times during the test program, an “extended period” test was performed. 
These tests were performed at times where there was a brief lull in loadout operations, and the
loaded truck could remain in place under the silo for several minutes.  Continuous monitoring for
THC emissions continued through these time periods, allowing some indication of the “tail-off”
rate of emissions from a loaded truck.  Table 4-4 shows the results from these measurements.

Table 4-4 also attempts to show a “final emission rate” for trucks which have been loaded
and are awaiting departure.  This calculation assumes that the “final concentration” from the
extended period test remains a constant emission, and that the volumetric air flow rate of the
capture hood can be used to calculate a mass emission rate.   In the first case, the “final
concentration” is likely a high value, since time limits did not allow further measurement of the
concentration decay (especially for the single 3-min period).  In the second case, a volumetric
flow rate of approximately 14,000 dscfm (400 dscm/min) across the loaded truck bed likely
increased air concentrations of the asphalt fume above levels expected from a stationary truck in
open air (i.e., induced mass transfer due to convection).

4.2 Field Test Changes and Problems

For the most part, the field testing effort and operation of the TTE went smoothly and
without incident.  As with any field program, however, the uncertainties of field testing did
contribute to some minor changes from the Test Plan, as explained below:

1. Due to difficulties in venting the exhausts from certain individual trucks and the limited
production schedule of the facility, the original plan to test only those trucks whose
exhausts could be vented was abandoned in order to sample the maximum number of
trucks (maximum length of sampling run).  The number of trucks which could not be
vented was very minimal (2, 2, and 6 for Runs 1, 2, and 3, respectively), and removing
these emissions from the data set had only a minor effect on the overall averages.  Thus,
the final reported data includes all trucks, both vented and unvented.
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2. Due to the length of time required to secure the TTE following truck entrance, attach
the exhaust vent lines, and initiate manual sampling, the first loadout drop for a batch
was occasionally missed.  Since these emissions were not included in the
measurements, the tonnage of the first drop was also subtracted from the loadout total. 
Thus, the reported emissions and loadout tonnage correspond exactly to the monitored
time intervals, and do not bias the data set high or low.

3. During the first test day (October 5), occasional high winds were gusting directly down
the TTE from the exit towards the entrance, creating time periods of lower face velocity
at the truck entrance.  Measurements were taken with a hand-held velometer, and
indicated that the minimum airflow criteria of > 200 fpm was maintained.  To minimize
potential problems during Runs 2 and 3, however, an additional 9" of open space
across the top of each doorway was closed, reducing the original 18" open space to
about 9" across the full width of each doorway.  This change had no noticeable effect
upon the total airflow or other operations of the TTE.  Note also that total airflow was
slightly reduced for Runs 2 and 3 in order to help minimize the effects of dilution air
upon the sample concentrations.

4. Due to the high sensitivity of the instrumentation and the fairly rapid fluctuations in field
conditions, the delta P gauge for measurement of TTE pressure did not prove to be
useful.  Under field conditions, stable delta P readings proved to be very difficult to
obtain for the individual opening/closing activities of the TTE.  Measurements for
minimum airflow of >200 fpm, however, were collected using a hand-held velometer,
verifying that the TTE met Method 204 criteria.  Inward airflows of 300-550 fpm were
measured on the upwind end of the TTE, while airflows of 250-350 fpm were
measured on the downwind end.  Plastic streamers were also attached to openings at
the top and bottom of each doorway to provide a visual indication of airflow into the
TTE.

5. In an effort to minimize sample dilution, the overall airflow into the TTE was reduced
slightly following Run 1, and again following Run 2.  This action allowed both the THC
analyzer (MRI) and particulate sampling (PES) to gain the best detection limits and
most accurate data. 

Table 4-1.  Test Summary

Run Date Total time
Total loadout

(tons)
RTFOT

Results (%)a

Avg. asphalt
temp. at load-

outb (EF)
Avg. mix
temp. (EF)

Measure-
ments

collected

1 10/5/98 0721-1403 915 -0.204 307 379 THC (Method
25A)

2 10/6/98 0714-1326 916 -0.246 325 395 THC (Method
25A)

3 10/7/98 0636-1313 857 -0.261 327 380 THC (Method
25A)

a  Average value obtained from PES as per ASTM method D2872-88.
b  Directly measured in loaded trucks.  Data obtained from PES.
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Table 4-2.  Summary of Results
Units Run 1 Run 2 Run 3

Date – 10/5/98 10/6/98 10/7/98

Total Time for THC Samplinga min 220 243 258

THC Concentration (as Propane)

Average ppm 3.1 3.5 3.6
Minimum ppm 1.2 0.5 0.7

Maximum ppm 8.3 7.7 8.2

Exhaust Gas Conditionsb

Average Temperature ºF 60 58 55

O2 Concentration % 20.9 20.9 20.9

CO2 Concentration % 0.0 0.0 0.0

Moisture % 0.7 0.4 0.7

Volumetric Flow Rate acfm 15,350 14,150 13,450
Volumetric Flow Rate acm/min 435 401 381

Emission Rate (as Propane)

Average g/min 2.5 2.5 2.5
Minimum g/min 1.0 0.4 0.5
Maximum g/min 6.6 5.7 5.7

Emission Rate (as Propane)

Average lb/h 0.33 0.34 0.33
Minimum lb/h 0.13 0.05 0.07

Maximum lb/h 0.87 0.76 0.76

Total THC, as Propane, Released lb 1.2 1.4 1.4
Total Asphalt Loaded During Sampling tons 779.4 811.2 848.6

Emission Factor lb/ton 0.00153 0.00171 0.00171
a Total THC sampling time after subtraction of off-line periods and periods without truck loading.
b Obtained from data collected by PES (Appendix C).
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Table 4-3.  Summary of Production During Each Run

Mix type Mix no.a
Total weight
loaded (lb)

Total weight
loaded (tons)b

Percentage
of total

Run 1
½ inch binder 2 31,894 15.9 2.0
Binder mix 8 8,151 4.1 0.5
State dense top 16 48,150 24.1 3.1
State binder with 10% RAP 30 1,450,372 725.2 93.0
Sidewalk 67 20,149   10.1 1.3

1,558,716 779.4
Run 2

Binder mix 8 80,663 40.3 5.0
State dense top 16 136,127 68.1 8.4
Modified top with 10% RAP 24 1,318,855 659.4 81.3
3/8 inch top 33 66,745 33.4 4.1
Sidewalk 67      20,014   10.0 1.2

1,622,404 811.2
Run 3

½ inch binder 2 32,121 16.1 1.9
State dense top 16 144,531 72.3 8.5
State binder 18 30,211 15.1 1.8
State top with 10% RAP 25 1,351,911 676.0 79.7
State binder with 10% RAP 30 48,358 24.2 2.8
3/8 inch top 33 72,144 36.1 4.3
People's top 60      17,966     9.0 1.1

 1,697,242.0 848.6

a Mix formulae for the various mix numbers can be found in Appendix E.
b Calculated from load-out during time periods of THC monitoring.
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Table 4-4.  Extended Period Test Results

Run no. Times

Elapsed
time
(min)

Load-out
(tons)

Initial
conc.
(ppm)

Final
conc.
(ppm)

Final
emission

rate
(g/min)

Final
emission
rate (lb/h)

2 10:47-10:53 6 24 3.4 2.1 1.6 0.21

12:02-12:09 7 33 3.2 1.5 1.1 0.15

13:33-13:381 5 24 4.8 1.0 0.75 0.10

13:33-13:382 5 24 3.5 1.0 0.75 0.10

3 7:21-7:27 6 33 4.3 2.4 1.7 0.23

8:56-8:593 3 10 3.3 2.8 2.0 0.26

10:39-10:45 6 33 3.0 2.1 1.5 0.20

13:09-13:15 6 33 2.9 2.1 1.5 0.20

Average (including 3 min sampling period) = 1.4 0.19

Average (excluding 3 min sampling period) = 1.4 0.18
1 Data set was collected using 10-sec averaging, rather than the normal 1-min averaging.
2 Data set uses 1-min averaging, and was calculated from the 10-sec averaging data set (above). 
3 Extended period is only three minutes and thus the final concentration may be biased high.
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Section 5.  
Quality Assurance (QA)/Quality Control (QC)
Activities

The QA/QC procedures and DQOs for this test program are presented in this section.  The
QC procedures specified in the EPA methods and MRI standard operating procedures were
used for this test program.  These procedures included, but were not limited to, (1) sampling
equipment calibrations and, (2) procedural elements of the methods, such as leak checks.  The
performance and results of all QC procedures was recorded on appropriate forms, data sheets,
field and laboratory notebooks, or computer media.

5.1 Sampling and Test Conditions

5.1.1 THC Sample Handling 

Prior to field use, sample lines were checked for leaks and cleaned by purging with moist air
(250EF).  Following this, the lines were checked for contamination using dry nitrogen.  This was
done by heating the sampling lines to 250EF, purging with dry nitrogen, and observing no
response.

5.1.2 THC DQOs

Specific QA/QC procedures were followed to ensure the continuous production of useful
and valid data.  Table 5-1 presents a summary of specific criteria for assessing overall
measurement data quality for the methods being used.  As the summary tables in Appendix B
show, the THC analyzer met all method QA criteria for the three test days.

5.2 QA/QC Checks for Data Reduction and Validation

All data collected at the test site were reviewed by the Field Team Leader on a daily basis
to verify that all data and information were recorded properly.  Data were checked for accuracy
of transfer of raw data, accuracy of calculations, and completeness.  A final review was
performed after all test results and supporting data were compiled into the draft report.
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Table 5-1.  Criteria for the Methods Being Used
Test

parameters Matrix
Method of

determination Frequency Accuracy objective
Precision
objective

THC by
continuous
emission
monitors

Stack gas
emissions

Linearity test
(analysis) EPA
Protocol No. 1
certified calibration
gas

Used directly as
calibration gases
or to verify accuracy
of calibration for
non-EPA certified
gases

±5% NA

Sampling system
bias check (analysis
of zero and
calibration gas at end
of sampling probe)

After initial
calibrations

±5% NA

Zero and calibration
drift tests

Performed
immediately
following each run
and after sampling
equipment
adjustments during
a test run

NA ±3% of initial
reading

Response time Once per test
program

NA NA

This review included:

• Verifying the completeness of records and data relative to the emissions test and test
objectives.

• Assessing the validity of the analyses relative to the QC data (e.g., calibrations, dynamic
spiking, challenges with standards, etc.) generated during the sampling and analyses
versus QC acceptance criteria.

• Ensuring the accuracy and traceability of the data by assessing representative test data for
one complete test run.  Reported test results will be verified from sampling through
analysis and calculation of derived values (e.g., stack emission rates).

• Reporting and assessing the impact of any outlier or protocol modifications.

5.3 Sample and Data Handling and Custody Procedures

The MRI Field Team Leader had overall responsibility to ensure all MRI data are accounted
for and that proper sample custody procedures are followed.  Note that chain of custody records
were not necessary because the field team was analyzing their samples at the test site.
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Field measurements (e.g., temperature, flow measurement, continuous monitoring, etc.),
sampling and analysis data, and process data that were recorded directly into field logbooks,
project data forms, or electronic computer data files were identified with the following information:

• Project number
• Test/run number
• Source and measurement or sampling location
• Date(s) of measurements, sampling, or analysis operation(s) as appropriate
• Time(s) of measurements, sampling, or analysis operation(s) as appropriate
• Sampler’s, operator’s, or analyst’s name and signature or initials

Traceability, defined as a mechanism providing the ability to reconstruct the original sampling
and analysis data and how it was used to generate the test results, included the following:

• Identification and calibration of measurement and test equipment used to collect or
analyze samples.

• Use of MRI-issued project record books or equivalently identified data collection forms.

• Source, purity, and preparation of standard reference materials used in quantitative or
qualitative analysis.

• Incorporation by reference or full description of methodologies and technically necessary
modifications performed.

• Sequence (i.e., time, date, and order) that samples were collected, processed or
analyzed.

• Unique identification and cross-reference of samples.

• Identification of personnel performing the work.

Traceability information was documented with all relevant data.



Appendix A

Photos of TTE Construction and Operation



         Figure 1.  Overall View with Exit Doors Open

         Figure 2.  Empty Tunnel with Entry Doors Open

         A-1



    
          Figure 3.  Empty Tunnel with Capture Hood/Loadout Chute in Center

        
Figure 4.  Empty Tunnel with Doors Open

         A-2



      Figure 5.  Fume Capture Hood

         A-3



       Figure 6.  Truck Loading Operations
       with Fumes Being Captured by Hood

        A-4



       Figure 7.  Truck in Loadout Position - Exhaust Hose Connected

      Figure 8.  Close-up of Deposition Plates

          A-5



         Figure 9.  Exhaust Ducting, Sampling Ports, and Stack

          A-6



         Figure 10.  Close-up of Exhaust Duct Elbow
       (used for deposition wipe sample)

         A-7



         Figure 11.  Close-up of Sampling Ports

            Figure 12.  Close-up of Exhaust Fan, Damper,
         and Truck Exhaust Connection

           A-8



          Figure 13.  Makeup Airspace Along Doorway Top -
         Streamers Indicating Flow

          Figure 14.  Makeup Airspace Along Doorway Bottom -
         Streamers Indicating Flow

         A-9
























































































































































































































































































































































































































