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1.0 INTRODUCTION

The U.S. Environmental Protection Agency (EPA) Office of Air Quality Planning and
Standards (OAQPS) is investigating the asphalt manufacturing industry to identify and quantify
particulate matter (PM) and methylene chloride extractable matter (MCEM) emissions from
load-out operations. In support of this investigation, the EPA’s Emissions, Monitoring and
Analysis Division (EMAD) issued Pacific Environmental Services, Inc. (PES) six separate
work assignments to conduct emissions testing at an asphalt plant during load-out operations.
This report was prepared under the sixth and final work assignment, WA 3-05 on EPA
Contract 68-D-98-004.

The primary objective of the emissions testing was to characterize the uncontrolled
emissions of PM and MCEM from a batch production, hot mix asphalt plant during load-out
operation. Asphalt Plant D, a batch production facility in Barre, Massachusetts with the
capacity to produce 1,600 tons per day of hot mix asphalt, was selected as the host facility. To
capture load-out emissions, a temporary total enclosure (TTE) and exhaust system was built
around the load-out bay at Plant D. During load-out, emissions were drawn off the TTE
through an exhaust duct with a 15,000 cubic feet per minute (cfm) exhaust fan. Testing for
load-out emissions was performed in the exhaust duct using EPA Test Methods 1, 2, 4, and
315. Three tests were performed over three consecutive days beginning on October 5, 1998.
Each test started early in the morning, ran most of the day, and included most of the plant’s
production for the day. For each test, two simultaneous EPA Method 315 runs were
performed. An Emissions Test Log is presented in Table 1.1.

In addition to the emissions testing described above, PES monitored and recorded
process operations, collected process samples, and measured the temperature of the asphalt
concrete in the bed of selected transport trucks as the trucks left the load-out area. Also,
measurements were taken to estimate the deposition of MCEM on the ceiling of the TTE and
in the TTE exhaust duct.

Midwest Research Institute (MRI), another EPA contractor, was also on-site for the

testing and measured total hydrocarbon emissions from the TTE simultaneously with the PM &
MCEM testing. The MRI data are presented in a separate report.
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PES used three subcontractors for this effort: Advanced Asphalt Technologies, LP
(AAT), Eastern Research Group (ERG), and Atlantic Technical Services, Inc. (ATS). AAT
provided analysis of the asphalt samples. ERG provided analysis of the EPA Method 315
samples. ATS provided support during the field testing and the preparation of the Draft Final
Report.

TABLE 1.1

EMISSIONS TEST LOG - TTE EXHAUST DUCT
ASPHALT PLANT D, BARRE, MASSACHUSETTS

Run No. Date Pollutant Start Time Finish Time
Location No. 2 ‘

M315-1 10/05/98 PM & MCEM 0721 1403
M315-2 10/06/98 PM & MCEM 0714 1326
M315-3 10/07/98 PM & MCEM 0636 1313
Location No. 1

M315-6 10/05/98 PM & MCEM 0721 1400
M315-7 10/06/98 PM & MCEM 0714 1326
M315-8 10/07/98 PM & MCEM 0636 1313

The PES field test crew consisted of Frank Phoenix (Project Manager and Field Team
Leader), Dennis D. Holzschuh, Derek Hawkes, and Josh Berkowitz. The PES on-site QA
coordinator was Dennis P. Holzschuh. The ATS field crew consisted of Emil Stewart and
Allan Lowe. On-site direction and overall coordination for the project was provided by
Michael L. Toney, the EMAD Work Assignment Manager for WA 2-07, and Ron Myers with
EPA’s Emission Factor and Inventory Group. The test project organization and major lines of
communication are presented in Figure 1.1.

In Section 2.0 of this report, a summary of results from emissions testing is presented.
More detailed results appear in Appendix A. In Section 3.0, a brief description of the process,
a summary of the process data collected, and results of analysis of the process samples is
presented. More detailed process information is presented in Appendix B. In Section 4.0,
descriptions of the sampling locations are presented. In Section 5.0, descriptions of the
sampling and analytical procedures used during the test program are discussed. Copies of the
test methods appear in Appendix G. Detailed analytical results appear in Appendix C. In
Section 6.0, the quality assurance/quality control (QA/QC) procedures used during the test
program are presented. Additional QA/QC data are presented in Appendix F.
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2.0 SUMMARY OF TEST RESULTS

In this section, the results of the Method 315 tests performed at Asphalt Plant D are
presented. The Method 315 tests were performed in the TTE exhaust duct during load-out
operations. A description of the procedures used to coordinate sampling and load-out
operations is presented in Section 3.0 of this report.

2.1 PM AND MCEM MEASUREMENTS

In Table 2.1, a comparison of results from the simultaneous Method 315 runs are
presented. Note that there are variations in the results, even between simultaneous
measurements. The variations, while significant on a relative basis, do not compromise the
quality or usefulness of the data. The variations stand out because the measured concentrations
are very low and are close to the lower detection limit of Method 315. For example, the
relative percent difference (RPD) is 82.8% between the simultaneous MCEM measurements
from repetition 2. The MCEM catch weights for repetition 2 are 0.0043 grams for Location 1
and 0.0018 grams for Location 2. While the relative percentage difference between these two
catch weights appears to be significant, both catch weights are very small, and close to the
detection limit of Method 315. Even in light of this difference and the high RPD, both sets of
data demonstrate that very little MCEM was present in the TTE exhaust.

In Tables 2.2 and 2.3, PM and MCEM emission sampling and exhaust gas parameters
are presented. In Tables 2.4 and 2.5, PM and MCEM emission gas concentrations and
emission rates are presented. Note that emission rates are presented in pounds per test period
(Ib/test period) and pounds per ton of hot mix asphalt loaded (Ib/ton). Pounds per test period
emission rates were calculated by multiplying the concentration in grains per dry standard
cubic feet (gr/dscf) first by the exhaust gas flow rate in dry standard cubic feet per minute
(dscfm) and second by the test time in minutes. Pounds per ton emission rates were calculated
by dividing the pounds per test period by the tons of asphalt loaded during the test period.

It should be noted that the results for Plant D presented here may be biased high. From
inside the TTE during and after load-out, material of sufficient size to quickly settle to the
ground under normal operations was observed on the screens covering the hood inlets and on
the surface of the hood near the hood inlets (normal operations refers to load-out without a
TTE). It is likely that some of this “large” material was drawn into the TTE ventilation system
and captured by the Method 315 trains.
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TABLE 2.1

COMPARISON OF SIMULTANEOUS TESTS
DURING HOT MIX ASPHALT LOAD-OUT AT ASPHALT PLANT D

Location 1 Location 2 Average
Exhaust Gas Flow Rate, dscfim’
Repetition 1 15,488 15,378 15,433
Repetition 2 14,646 14,123 14,385
Repetition 3 13,431 13,964 13,698
Parti I
Emission Rate, Ib/test period b
Repetition 1 1.58E+00 8.73E-01 1.23E+00
Repetition 2 1.90E+00 1.36E+00 1.63E+00
Repetition 3 5.42E-01 7.03E-01 6.23E-01
MCEM
Emission Rate, Ib/test period b
Repetition 1 2.35E-01 2.05E-01 2.20E-01
Repetition 2 ° 1.94E-01 8.06E-02 1.37E-01
Repetition 3 1.33E-01 8.46E-02 1.09E-01

* Dry standard cubic feet per minute at 68°F (20° C) and 1 atm.
® Pounds per test period.

° Relative percent difference; calculated as the absolute value of the difference between Location 1 and
Location 2 divided by the average of both locations times 100; equal to 82.8% for repetition 2.



TABLE 2.2

PARTICULATE AND METHYLENE CHLORIDE EXTRACTABLE MATTER
EMISSIONS SAMPLING AND EXHAUST GAS PARAMETERS

TTE EXHAUST, LOCATION 2

HOT MIX ASPHALT PLANT D, BARRE, MASSACHUSETTS

Run No. M315-1 | M315-2 | M315-3 | Average
Date 10/5/98 | 10/6/98 | 10/7/98
Total Sampling Time, minutes 240.0 247.5 250.7
Average Sampling Rate, dscfm * 0.695 0.695 0.692 0.694
Sample Volume:
dscf® 166.863 | 172.033 | 173.427 | 170.774
dscm ° 4.725 4.871 4911 4.836
Average Exhaust Gas Temperature, °F 59 57 54 57
O, Concentration, % by Volume 20.9 20.9 20.9 20.9
CO, Concentration, % by Volume 0.0 0.0 0.0 0.0
Moisture, % by Volume 0.7 0.5 0.6 0.6
Exhaust Gas Volumetric Flow Rate:
acfm ¢ 15,300 13,900 13,700 | 14,300
dscfm * 15,400 14,100 14,000 | 14,500
dscmm °© 435 400 395 410
Isokinetic Sampling Ratio, % 90.0 97.9 98.6 95.5
Process Parameters
RTFOT Results, Mass Change at 325°F, % -0.204 -0.246 -0.261 -0.237
Asphalt Temperature at Load-out, °F 306.7 325.1 326.7 319.5
Asphalt Loaded per Test Period, Tons 893.5 916.2 856.7 888.8

* Dry standard cubic feet per minute at 68°F (20° C) and 1 atm.

® Dry standard cubic feet at 68°F (20° C) and 1 atm.

° Dry standard cubic meters at 68°F (20° C) and 1 atm.
4 Actual cubic feet per minute at exhaust gas conditions.

¢ Dry standard cubic meters per minute at 68°F (20° C) and 1 atm.

f Rolling Thin Film Oven Test (ASTM D 2872).




TABLE 2.3

PARTICULATE AND METHYLENE CHLORIDE EXTRACTABLE MATTER
EMISSIONS SAMPLING AND EXHAUST GAS PARAMETERS

TTE EXHAUST, LOCATION 1

HOT MIX ASPHALT PLANT D - BARRE, MASSACHUSETTS

Run No. M315-6 | M315-7 | M315-8 | Average
Date 10/5/98 | 10/6/98 | 10/7/98
Total Sampling Time, minutes 240.0 246.9 250.1
Average Sampling Rate, dscfm * 0.754 0.714 0.666 0.711
Sample Volume:
dscf® 181.042 | 176.253 | 166.637 | 174.644
dscm ° 5.127 4.991 4.719 4.945
Average Exhaust Gas Temperature, °F 60 58 55 58
O, Concentration, % by Volume 20.9 20.9 20.9 20.9
CO, Concentration, % by Volume 0.0 0.0 0.0 0.0
Moisture, % by Volume 0.6 0.3 0.7 0.5
Exhaust Gas Volumetric Flow Rate:
acfm ¢ 15,400 14,400 13,200 | 14,300
dscfm * 15,500 14,600 13,400 | 14,500
dscmm ° 439 415 380 411
Isokinetic Sampling Ratio, % 95.9 100.2 99.8 98.6
Process Parameters
RTFOT Results, Mass Change at 325°F, % -0.204 -0.246 -0.261 -0.237
Asphalt Temperature at Load-out, °F 306.7 325.1 326.7 319.5
Asphalt Loaded per Test Period, Tons 893.5 916.2 856.7 888.8

* Dry standard cubic feet per minute at 68°F (20° C) and 1 atm.

® Dry standard cubsic feet at 68°F (20° C) and 1 atm.
° Dry standard cubic meters at 68°F (20° C) and 1 atm.

4 Actual cubic feet per minute at exhaust gas conditions.

¢ Dry standard cubic meters per minute at 68°F (20° C) and 1 atm.

f Rolling Thin Film Oven Test (ASTM D 2872).




TABLE 2.4

PARTICULATE AND METHYLENE CHLORIDE EXTRACTABLE MATTER
EXHAUST GAS CONCENTRATIONS AND EMISSION RATES

TTE EXHAUST, LOCATION 2

HOT MIX ASPHALT PLANT D, BARRE, MASSACHUSETTS

Run No. M315-1 M315-2 M31S5-3 Avera&

Date 10/5/98 10/6/98 10/7/98

Clock Time, 24-hr clock 0721-1403 | 0714-1326| 0636-1313

Tons of asphalt loaded per test period 893.5 916.2 856.7 888.8

Particulate Matter
Concentration, gr/dscf* 1.66E-03 | 2.72E-03 | 1.41E-03 | 1.93E-03
Concentration, g/dscm b 3.79E-03 | 6.22E-03 | 3.22E-03 | 4.41E-03
Emission Rate, Ib/test period ° 8.73E-01 | 1.36E+00 | 7.03E-01 | 9.78E-01
Emission Rate, lb/ton * 9.77E-04 | 1.48E-03 | 8.21E-04 | 1.09E-03

Methylene Chloride

Extractable Matter
Concentration, gr/dscf* 3.88E-04 | 1.61E-04 | 1.69E-04 | 2.40E-04
Concentration, g/dscm b 8.89E-04 | 3.70E-04 | 3.87E-04 | 5.48E-04
Emission Rate, 1b/test period ° 2.05E-01 | 8.06E-02 | 8.46E-02 | 1.23E-01
Emission Rate, 1b/ton d 2.29E-04 | 8.80E-05 | 9.87E-05 | 1.39E-04

®  Grains per dry standard cubic feet at 68°F (20° C) and 1 atm.

Pounds per test period.
Pounds per ton of asphalt loaded.

Grams per dry standard cubic meters at 68°F (20° C) and 1 atm.
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TABLE 2.5

PARTICULATE AND METHYLENE CHLORIDE EXTRACTABLE MATTER
EXHAUST GAS CONCENTRATIONS AND EMISSION RATES

TTE EXHAUST, LOCATION 1
HOT MIX ASPHALT PLANT D - BARRE, MASSACHUSETTS
Run No. M315-6 M315-7 M315-8 Average
Date 10/5/98 10/6/98 10/7/98
Clock Time, 24-hr clock 0721-1403 | 0714-1326 | 0636-1313
Tons of asphalt loaded per test peri| 893.5 916.2 856.7 888.8
Particulate Matter
Concentration, gr/dscf * 2.97E-03 | 3.67E-03 | 1.13E-03 | 2.59E-03
Concentration, g/dscm b 6.79E-03 | 8.40E-03 | 2.59E-03 | 5.92E-03
Emission Rate, Ib/test period © | 1.58E+00 | 1.90E+00 | 5.42E-01 | 1.34E+00
Emission Rate, Ib/ton 1.76E-03 | 2.07E-03 | 6.33E-04 | 1.49E-03
Methylene Chloride
Extractable Matter
Concentration, gr/dscf * 4.43E-04 | 3.76E-04 | 2.78E-04 | 3.66E-04
Concentration, g/dscm b 1.01E-03 | 8.62E-04 | 6.36E-04 | 8.37E-04
Emission Rate, Ib/test period © | 2.35E-01 | 1.94E-01 | 1.33E-01 | 1.88E-01
Emission Rate, Ib/ton ¢ 2.63E-04 | 2.12E-04 | 1.56E-04 | 2.10E-04

* Grains per dry standard cubic feet at 68°F (20° C) and 1 atm.
® Grams per dry standard cubic meters at 68°F (20° C) and 1 atm.

¢ Pounds per test period.

¢ Pounds per ton of asphalt loaded.




2.2 MCEM DEPOSITION MEASUREMENTS

Measurements were made to estimate the MCEM deposition on the ceiling of the TTE
and in the TTE exhaust plenum and exhaust duct. The results of these measurements show that
MCEM deposition was low relative to the MCEM emissions measured in the air drawn off the

TTE.

Clean metal plates and clean C-channels were placed on the ceiling of the TTE on both
sides of the load-out area before the first test began. After the third test, the plates and
C-channels were removed and cleaned. The recovered samples were analyzed following the
procedures of Method 315. The results of the Method 315 analyses were used in conjunction
with the amount of hot asphalt concrete loaded while the plates and C-channels were in place to
estimate pounds of MCEM deposition on the TTE ceiling per ton of asphalt loaded. Details of
these estimates appear in Section 5 and in Appendix D. Total ceiling deposition was estimated
to be 3.13E-06 pounds of MCEM per ton of asphalt loaded.

An estimate of the MCEM deposition inside the TTE exhaust plenum and exhaust duct
was also developed following procedures similar to those discussed above. MCEM deposition
inside the TTE exhaust plenum and exhaust duct was estimated to be 4.53E-07 pounds per ton.
Refer to Appendix D for more details.
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3.0 PROCESS DESCRIPTION

Asphalt Plant D is a batch production plant located in Barre, Massachusetts. A simplified
process flow schematic is shown in Figure 3.1. The plant has a normal production capacity of
150 tons per hour (tph) of hot mix asphalt. The plant typically starts up at 6:30 a.m. and
produces asphalt concrete until around 2:00 p.m. A realistic rate for a full production day is
about 200 to 210 tph. The facility air permit allows up to 255 tph of production and is based on
a production rate of 1 batch per minute for 60 minutes. The air permit also cites an annual
production of 600,000 tons per year. Seasonal restrictions and city-restricted operating hours
(5 days per week, 10 hours per day maximum) prohibit maximum production from being
achieved. Typical annual production for the facility is about 100,000 tons.

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. The computer controls
the batch of production by dividing the total load into an equal number of batches. A 21-ton
load, for example, would likely be divided into seven batches weighing 3 tons each or six batches
weighing 3.5 tons each. Scales above the mixer pre-weigh the mix components, which usually
consist 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 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 300°F. In an effort to create a “worst case” emissions scenario for these tests, asphalt
temperatures were raised from 300°F to 325°F.

3.1 FACILITY MODIFICATIONS FOR THE TESTING

Specifically for this project, a Temporary Total Enclosure (TTE) was built around the
load-out area. The TTE was built to meet the requirements of Method 204. Fumes from
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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. The floor of the TTE was the unpaved roadway
under the load-out area. To minimize roadway dust in and around the TTE, the roadway was
periodically sprayed with water. In Figure 3.2 a schematic of the TTE is presented. In
Figure 3.3 a schematic of the ventilation system is presented.

3.2 COORDINATION BETWEEN TESTING AND PROCESS OPERATIONS

A TTE, 104 feet long by 16 feet wide by 14 feet high, was built around the load-out bay.
Directly above the load-out area, a “tuning fork” shaped exhaust hood was built into the ceiling
of the TTE. Attached to the outlet end of the exhaust hood was a 23.5 inch square exhaust duct
leading to a 15,000 cfim fan. Manual swing doors were positioned at the entrance and exit of the
TTE. The sequence of events leading up to and through load-out and testing were as follows:

1. At the beginning of the day, the TTE exhaust fan was turned on.
. With the arrival of the first truck, the TTE entrance doors were opened.
3. The truck pulled into the TTE and was positioned under the mixer in the load-out
bay.
4, A vent hose was placed over the truck exhaust to exclude diesel emissions from

the TTE exhaust system.

The entrance and exit doors of the TTE were closed and secured.

The scales dropped the first load of mix components into the mixer.

The Method 315 runs were started.

A second batch of mix components were loaded on the scales.

After approximately one minute of mixing, the first batch of asphalt concrete was

loaded into the transport truck.

10.  The second batch of mix components were dropped into the mixer, mixed, and
loaded into the transport truck.

11.  The third batch was mixed and loaded into the transport truck.

12.  The fourth batch was mixed and loaded into the transport truck.

13.  The fifth batch was mixed and loaded into the transport truck.

14.  The sixth batch was mixed and loaded into the transport truck.

15.  The seventh and final batch of asphalt concrete was mixed and loaded into the
transport truck. Note that most loads were seven batch loads totaling between 20
to 25 tons of asphalt concrete. Some loads, however, were smaller and were
made up of fewer than seven batches.

16.  After the last load, the Method 315 testing continued for 15 to 20 seconds and
then stopped when visual observations indicated that load-out emissions had
stopped.

VX
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17. Once the Method 315 runs were stopped, the exit doors were opened and the
truck was pulled out of the TTE.

18. With the arrival of the second (or next) transport truck, the TTE entrance doors
were opened and the sequence was repeated, starting with Step 3.

Opacity observations were made from the control room during the testing. For each
batch load-out, a distinct, white, moisture-type plume was observed exiting the exhaust stack.
Fifteen to twenty seconds after the load-out was complete, the white plume would dissipate and
then appear again at the start of the next load-out. It should be noted that the observations did
not meet EPA Method 9 criteria with respect to location, periodicity, nor interference due to
moisture. However, the observation was useful in validating load-out operations. This pattern
was observed over and over again and the Method 315 testing was run continuously, starting just
before the first white plume was observed until after the white plume from the last batch
dissipated.

3.3 PROCESS MONITORING DURING TESTING

During the testing, PES personnel monitored and recorded process operations and
measured the temperature of the asphalt concrete just after load-out. This information is
presented in Appendix B and includes for each load: the time of the load, the job number, the
truck number, the mix type, the ticket number, the mix temperature, the stack temperature, the
asphalt temperature, and the tons of asphalt concrete loaded. The mix types produced during the
testing are summarized in Table 3.1. The process temperatures recorded during the testing are
summarized in Table 3.2. In Table 3.2, the mix temperature is the temperature of dried
aggregate leaving the dryer and the asphalt temperature is the temperature of asphalt concrete in
the bed of the truck just after load-out. Also included in Appendix B are copies of the plant logs
for each batch loaded. These logs show the weights for each mix component for each
production batch.

3.4 PROCESS SAMPLES

Two samples of the asphalt cement were collected each day during the test program for a
total of six samples. The first sample each day was collected near the beginning of the test run
and the second collected near the end of the test run. All six asphalt cement samples were
analyzed twice for volatile content: 1) following the procedures of ASTM D 1754 - Effects of
Heat and Air on Asphalt Materials (Thin Film Oven Test) and 2) following the procedures of
ASTM D 2872 - Effects of Heat and Air on a Moving Film of Asphalt (Rolling Thin Film Oven
Test). The results of these tests are shown in Table 3.2.

Both ASTM D 1754 and ASTM D 2872 specify an oven temperature of 325°F. Three
of the asphalt cement samples (one from each day) were analyzed 1) using ASTM D 1754
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TABLE 3.1

PRODUCTION DATA, ASPHALT PLANT D

Test Date Mix Description ! Mix Type Total Total
Weight, Weight,
pounds tons

10/05/98 14 inch binder 2 39,958 19.98
(Test 1) Binder Mix 8 8,151 4.08
State dense top 16 48,150 24.08
State binder with 10% RAP 30 1,684,356 842.18
Sidewalk 67 50,134 25.07
Total Test 1 1,830,749 915.37
10/06/98 Binder mix 8 80,663 40.33
(Test 2) State dense top 16 144,154 72.08
Modified top with 10% RAP 24 1,520,852 760.43
3/8 inch top 33 66,745 33.37
Sidewalk 67 20,014 10.01
Total Test 2 1,832,428 916.21
10/07/98 | Y4 inch binder 2 32,121 16.06
(Test 3) State dense top 16 144,531 72.27
State binder 18 30,211 15.11
State top with 10% RAP 25 1,368,125 684.06
State binder with 10% RAP 30 48,358 24.18
3/8 inch top 33 72,144 36.07
People’s top 60 17,966 8.98
Total Test 3 1,713,456 856.73

1 Mix formulas are presented at the end of Appendix B.
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TABLE 3.2

PROCESS DATA, ASPHALT PLANT D

Asphalt Mass Change of Asphalt Dry

Loaded Asphalt at 325°F, % Temp. At Aggregate

During Test Load-out | Mix Temp.’?

Tons TFOT! RTFOT? °F °F

10/05/98 915.4 -0.106 -0.204 306.7 377.1
10/06/98 916.2 -0.129 -0.246 325.1 394.5
10/07/98 856.7 -0.143 -0.261 326.7 379.8
Average 896.1 -0.126 -0.237 319.5 383.8

! ASTM D1754-94 - Effects of Heat and Air on Asphalt Materials (Thin Film Oven Test - TFOT)
2 ASTM D2872-88 - Effects of Heat and Air on a Moving Film of Asphalt (Rolling Thin Film Oven Test - RTFOT)
? Temperature of the dry aggregate measured in the mix chute between the dryer and hot elevator
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with an oven temperature of 300°F, 2) using ASTM D 1754 with an oven temperature of
350°F, 3) using ASTM D 2872 with an oven temperature of 300°F, and 4) using ASTM D 2872
with an oven temperature of 350°F. The results of these analyses appear in Appendix B.

Two samples of the reclaimed asphalt pavement (RAP) were collected each day during
the test program for a total of six RAP samples. Three of the samples, one from each day, were
archived and three were analyzed as follows. The asphalt cement in the RAP was separated from
the aggregate following the procedures of ASTM D 2172-88, Quantitative Extraction of
Bitumen from Bituminous Paving Mixtures. The asphalt cement was then recovered from the
extract following the procedures of ASTM D 1856-95a, Recovery of Asphalt from Solution by
Abson Method. The results of these analyses appear in Appendix B.

3.5 CAPTURE OF LARGE DIAMETER MATERIAL

Material captured by the ventilation system included not only the fumes generated from
the hot asphalt, but some quantity of small (visible to the naked eye) dust. The evidence of
capture of this dust could be seen on the screens that covered the hood openings that faced the
drop chute. Of the eight screens that covered the hood openings, the two center screens on each
side had a significant build up of asphalt product. This buildup was greatest at the bottom of the
screens. The buildup was caused by the pug mill paddles, which tossed some of the asphalt to
the sides. Although two steel plates were installed in an attempt to eliminate the impaction of the
asphalt on the hood, they did not extend far enough to completely eliminate this impaction.
Observations of the load-outs confirmed the potential for impaction. The two end screens on
each side of the hood did not have as much buildup as the center screens. Additional evidence of
the capture of this dust was seen on the particulate collected by the filters of the Method 315
trains. In addition to the fine particulate typical of asphalt fume emissions, there was particulate
of a size that was readily visible as individual grains of material. It is estimated that the size of
the individual grains was approximately 0.1 millimeters in diameter.



4.0 SAMPLING LOCATIONS

Emissions testing was conducted in the TTE exhaust duct to determine uncontrolled
emissions of PM and MCEM from the load-out operation at Asphalt Plant D in Barre,
Massachusetts. The TTE exhaust duct is discussed below.

41 TTE EXHAUST DUCT

The TTE exhaust duct was a horizontal 23.5-inch square duct that led from the TTE
exhaust hood to the TTE exhaust fan. Two sets of sampling ports were installed in the side of
the duct as shown in Figure 4.1. For isokinetic testing at Location 1, a 24-point traverse matrix
consisting of six traverse points on each of four parallel traverse lines were used. For isokinetic
testing at Location 2, a 12-point traverse matrix consisting of three points on each of four
parallel lines were used. The results of the EPA Method 1 calculations and locations of the
traverse points are presented in Figures 4.2 and 4.3 for Locations 1 and 2, respectively.

Prior to testing, the TTE exhaust was checked for the presence of non-parallel flow by
recording yaw angle misalignment at each isokinetic sampling point as specified in Section 2.4
of Method 1. The average yaw angle at each location was found to be 6°, which is less than the
EPA requirement of 20°.
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5.0 SAMPLING AND ANALYTICAL PROCEDURES

Source sampling was performed in the TTE exhaust to determine the concentrations
and mass emission rates of particulate matter (PM) and methylene chloride extractable matter
(MCEM). Three tests were performed over three consecutive days beginning on October 5,
1998. Each test started early in the morning, ran most of the day, and included most of the
plant’s production for the day. For each test, two simultaneous Method 315 runs were
performed. Each run consisted of four hours of sampling over a period of six and one-half
hours. Sampling starts and stops coincided with load-out operations as discussed in
Section 3.0. The sampling and analytical methods that were used are summarized in Table 5.1.
Brief descriptions of the sampling and analysis procedures used are presented below. Copies of
all the methods which were used are presented in Appendix G.

51 LOCATION OF MEASUREMENT SITES AND SAMPLE/VELOCITY
TRAVERSE POINTS

EPA Method 1, “Sample and Velocity Traverses for Stationary Sources,” was used to
position velocity and sample traverse point locations. The process ductwork and the locations
of measurement sites and traverse points are discussed in Section 4.0 of this document.

52 DETERMINATION OF EXHAUST GAS VOLUMETRIC FLOW RATE

EPA Method 2, “Determination of Stack Gas Velocity and Volumetric Flow Rate
(Type S Pitot Tube),” was used to determine exhaust gas velocity. A Type S Pitot tube,
constructed according to Method 2 criteria and having an assigned coefficient of 0.84, was
connected to an inclined-vertical manometer. The pitot tube was inserted into the duct and the
velocity pressure (Ap) was recorded at each traverse point. The effluent gas temperature was
also recorded at each traverse point using a Type-K thermocouple. The average exhaust gas
velocity was calculated from the average square roots of the velocity pressure, average exhaust
gas temperature, exhaust gas molecular weight, and absolute stack pressure. The volumetric
flow rate was calculated as the product of velocity and the cross-sectional area of the duct at
the sampling location.
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TABLE 5.1

SUMMARY OF SAMPLING AND ANALYTICAL METHODS

ASPHALT PLANT D, BARRE, MASSACHUSETTS

Sampling No. of Minimum Run
| Location Parameter Test Methods Tests Times, Minutes
TTE Exhaust | Flow Rate EPA 1&2 3 240
(Location 1)
Moisture EPA 4 3 240
PM/MCEM EPA Method 315 3 240
TTE Exhaust | Flow Rate EPA 1&2 3 240
(Location 2)
Moisture EPA 4 3 240
PM/MCEM EPA Method 315 3 240

5-2




5.3 DETERMINATION OF EXHAUST GAS DRY MOLECULAR WEIGHT

The exhaust gas drawn from the TTE and into the exhaust duct during load out was
essentially ambient air. Correspondingly, the exhaust gas was assigned the dry molecular
weight of ambient air (28.84 g/g-mol).

54 DETERMINATION OF EXHAUST GAS MOISTURE CONTENT

EPA Method 4, “Determination of Moisture Content in Stack Gases,” was used to
determine the flue gas moisture content. EPA Method 4 was performed in conjunction with
each EPA Method 315 test run. Integrated, multi-point, isokinetic sampling was performed.
Condensed moisture was determined by recording pre-test and post-test weights of the
impingers, reagents, and silica gel.

55 DETERMINATION OF PARTICULATE MATTER AND METHYLENE
CHLORIDE EXTRACTABLE MATTER

EPA Method 315, “Determination of Particulate Matter (PM) and Methylene Chloride
Extractable Matter (MCEM) Emissions from Stationary Sources,” was used to collect PM and
MCEM samples in the TTE exhaust duct. Multi-point integrated samples were extracted
isokinetically from a total of 24 traverse points at Location 1 (on runs M315-6, M315-7, and
M315-8) and a total of 12 traverse points at Location 2 (on runs M315-1, M315-2, and M315-3).
Each point was sampled for 10 minutes at Location 1 for a minimum net run time of
240 minutes, and 20 minutes at Location 2 for a minimum net run time of 240 minutes.
Readings were taken and recorded every 5 minutes. If load-out continued past the scheduled
completion of sampling at the last point in a port, testing continued until load-out was
completed. This additional testing increased the net run times by as much as 11 minutes for
some runs.

The Method 315 samples were extracted through a glass nozzle, a heated glass-lined
probe, a heated glass fiber filter, and a series of chilled impingers. The first and second
impinger each contained 100 milliliters (mL) of deionized (DI) water. The third impinger
remained empty. The fourth and final impinger contained 200 grams of silica gel. A schematic
of the EPA Method 315 sampling train is shown in Figure 5.1.

The samples were analyzed according to EPA Method 315. Each component of the front

half of the sample train was dried and weighed to give particulate matter results. All
components were then extracted with methylene chloride to give MCEM results.
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5.6 MCEM DEPOSITION ON THE CEILING OF THE TTE

MCEM deposition on the ceiling of the TTE was estimated as follows. The ceiling of
the TTE was divided into five equal areas. Before the start of the test program, five clean
plates and five C-channel sections were attached to the ceiling of the TTE, one each near the
center of each equal area. The plates were positioned to represent the TTE ceiling. The
C-channels were positioned to represent the structural beams supporting the ceiling. At the
end of the test program, the plates and C-channels were removed and cleaned with acetone.
Each of the ten samples was then analyzed following the procedures of Method 315 producing
five MCEM plate results and five MCEM C-channel results. Total ceiling deposition was
calculated by multiplying each MCEM plate result by a ratio of areas equal to the ceiling area
divided by the test plate area. Total C-channel deposition was calculated by multiplying each
MCEM C-channel result by a ratio of areas equal to total C-channel area divided by the test
C-channel area. Note that both plate and C-channel field blank samples were collected and
analyzed and show over 90% sample recovery for these measurements. Refer to Appendix D
for more details.

57 MCEM DEPOSITION INSIDE THE TTE EXHAUST DUCT

A procedure similar to the ceiling procedure described above was used to estimate the
MCEM deposition inside the TTE exhaust duct. Instead of installing plates and C-channels,
however, sections of the duct were cleaned before the test program and again after the testing
was finished. Refer to Appendix D for more details.

5-5



6.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)
PROCEDURES AND RESULTS

For any environmental measurement, a degree of uncertainty exists in the data
generated due to the inherent limitations of the measurement system employed. The goals of a
QA/QC program are to ensure, to the highest degree possible, the accuracy of the data
collected. This section summarizes the QA/QC procedures that were employed by PES in the
performance of this test program. The procedures contained in the reference test methods and
in the Quality Assurance Handbook for Air Pollution Measurement Systems, Volume III,
Stationary Source Specific Methods, EPA/600/R-94/038c, served as the basis for performance
for all testing and related work activities in this project.

6.1 CALIBRATION AND PREPARATION OF APPARATUS

Brief descriptions of the calibration procedures used by PES are presented below. The
results of equipment and sensor calibrations may be found in Appendix F. Detailed
procedures as presented in the EPA test methods are presented in Appendix G.

6.1.1 Barometers

PES used barometric pressure values reported by a nearby National Weather Service
station.

6.1.2 Temperature Sensors

Bimetallic dial thermometers and Type K thermocouples were verified using the
procedure described in Calibration Procedure 2 of EPA/600/R-94/038¢c. Each temperature
sensor was checked over the expected range of use against an ASTM 3C or 3F thermometer.
Table 6.1 summarizes the type of calibrations performed, the acceptable levels of variance,
and the results. Digital thermocouple displays were calibrated using a thermocouple simulator
having a range of 0-2400°F.

Dial Thermometers were used to determine asphalt product temperature. The

thermometers were checked against a mercury-in-glass thermometer standard. The results of
the calibration checks are presented in Table 6.1.
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TABLE 6.1

SUMMARY OF TEMPERATURE SENSOR CALIBRATION DATA

Temp. Temperature,°F
Sensor Temperature
L.D. Usage Reference Sensor Difference* | Tolerance
RT-6 Stack Gas 32 32 0.00% <%1.5%
72 69 -0.56% <+1.5%
. 210 210 0.00% <+1.5%
ES-1 Stack Gas 32 32 0.00% <£1.5%
72 72 0.00% <+1.5%
210 210 0.00% <+1.5%
MB-11 32 32 0.00% <+1.0%
Meltﬁ;e?ox 74 74 0.00% <+1.0%
210 208 -0.30% <+1.0%
Meter Box 32 32 0.00% <+1.0%
Outlet 74 74 0.00% <£1.0%
208 208 0.00% <+1.0%
MB-10 Meter Box 33 34 0.20% <+1.0%
Inlet 76 76 0.00% <+1.0%
206 205 -0.15% <%1.0%
32 34 0.41% <+1.0%
M‘ger IB"X 76 76 0.00% <&1.0%
utlet 206 205 -0.15% <£1.0%

* Calculated using the absolute temperature, °R.
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TABLE 6.1 (CONTINUED)

SUMMARY OF TEMPERATURE SENSOR CALIBRATION DATA

Temp. Temperature,°F
Sensor Temperature

L.D. Usage Reference Sensor Difference® | Tolerance

RMB-15 33 35 0.41% <£1.0%

Meter Box

Inlet 74 74 0.00% <+1.0%

208 210 0.30% <+1.0%

33 33 0.00% <£1.0%

Mgiilft"x 74 75 0.19% <£1.0%

208 208 0.00% <x1.0%

T-1 Asphalt 32 32 0.00% <*+1.5%

69 69 0.00% <+1.5%

212 212 0.00% <*1.5%

T-2 Asphalt 32 32 0.00% <+1.5%

69 69 0.00% <*1.5%

212 212 0.00% <£1.5%

T-3 " Asphalt 32 32 0.00% <*+1.5%

69 69 0.00% <+1.5%

212 212 0.00% <+1.5%

2 Calculated using the absolute temperature, °R.
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6.1.3 Pitot Tubes

PES used Type S pitot tubes constructed according to EPA Method 2 specifications.
Each pitot tube was inspected for conformance to the geometric specifications by the
application of Calibration Procedure 2 of EPA/600/R-94/038¢c. Pitot tubes that meet these
requirements are assigned a pitot coefficient, C,, of 0.84. The dimensional criteria and results
for each pitot tube used are presented in Table 6.2.

6.1.4 Differential Pressure Gauges

PES used Dwyer inclined/vertical manometers to measure differential pressures. The
differential pressure measurements included velocity pressure, static pressure, and meter
orifice pressure. Manometers were selected with sufficient sensitivity to accurately measure
pressures over the entire range of expected values. Manometers are primary standards and
require no calibration.

6.1.5 EPA Method 315 Dry Gas Meters and Orifices

The EPA Method 315 dry gas meters and orifices were calibrated in accordance with
Sections 5.3.1 and 5.3.2 of EPA Method 5. This procedure involves direct comparison of the
metered volume passed through the dry gas meter to a reference dry test meter. The reference
dry test meter is calibrated annually using a wet test meter. Before its initial use in the field
and annually thereafter, the metering system is calibrated over the entire range of operation as
specified in EPA Method 5. Acceptable tolerances for the individual dry gas meter correction
factor (y) and orifice calibration factor (AHg) during initial or annual calibrations are £0.02
and £0.20 from the average, respectively. After field use, a calibration check of the metering
system was performed at a single intermediate setting based on the previous field test. The
post-test calibration check of the dry gas meter correction factor must agree within five
percent of the correction factor generated during the initial or annual calibration. The results
for the gas meters and orifices used in this test program are summarized in Table 6.3.



TABLE 6.2

SUMMARY OF PITOT TUBE DIMENSIONAL DATA

Results
Measurement Criteria Pitot Tube Identification
___RP-19 ES-1
o, <10° 0 0
o, <10° | 1
B1 <5° 0 0
B2 <5° 1 0
Y - 0 1
6 - 0 1
A - 0.938 1.031
z < 0.125 in. 0 0.0175
'Y < 0.03125 in. 0 0.0175
D, 0.1875in. < D,;< 0.375 in. 0.375 0.375
(A72)/D, 01.05D, < A/2 < 1.50 D, 1.25 1.37
Acceptable Yes Yes
Assigned Coefficient 0.84 0.84
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TABLE 6.3

SUMMARY OF DRY GAS METER AND ORIFICE CALIBRATION DATA

Meter Dry Gas Meter Correction Factor, Y Orifice Coefficient, AHg
No. Pre-test | Post-test | % Diff. | EPA Criteria | Average Range EPA Criteria
11 0.987 0.991 0.41% + 5% 1.93 1.87-1.97 1.73-2.13
15 1.000 1.000 0.0% + 5% 1.90 1.86-1.92 1.70-2.10

6.2 REAGENTS AND GLASSWARE PREPARATION

Sample reagents consisted of pesticide (or better) grade acetone and methylene
chloride for glassware preparation and sample recoveries. Water used in sample recoveries
and the impinger trains was HPLC-grade reagent water.

6.3 ON-SITE SAMPLING

The on-site QA/QC activities are described below.

6.3.1 Measurement Sites

Prior to sampling, the duct was checked dimensionally to determine measurement site
locations, location of velocity and sample test ports, inside duct dimensions, and sample
traverse point locations. Inside duct dimensions were checked through each traverse line to
ensure uniformity of the stack/duct inside diameter. The inside duct dimensions, wall
thickness, and sample port depths were measured to the nearest 1/16 inch.

6.3.2 Velocity Measurements

All velocity measurement apparatus were assembled, leveled, zeroed, and leak-checked
prior to use and at the end of each determination. The static pressure was determined at a
single point near the center of the duct cross-section.

6.3.3 Moisture

The Method 315 trains were used to determine stack gas moisture. During sampling,
the exit gas of the last impinger was maintained below 68°F to ensure adequate condensation
of the exhaust gas water vapor. The total moisture was determined on-site gravimetrically
using an electronic platform balance with 0.1 gram sensitivity.

6-6



6.3.4 EPA Method 315

The field sampling QA/QC for EPA Method 315 began in the sample recovery area. The
sample trains were set up and leak-checked to verify sample train integrity before transport to
the sampling sites. At the sampling sites, the sample trains were leak checked a second time.
Leaks found in excess of 0.02 cubic feet per minute (cfm) were corrected prior to beginning the
test runs. Leak checks were also conducted before and after any sample train component
changes and upon completion of the test runs. Table 6.4 summarizes the EPA Method 315 field
sampling QA/QC measurements and EPA’s acceptability criteria.

In addition to the samples, reagent blanks and field blank samples were collected.
Reagent blanks were collected for acetone, methylene chloride, and filter media. An EPA
Method 315 sampling train was assembled and transported to each sampling location, and leak-
checked. The sample trains were then recovered using the same procedures employed during
the recovery of the sample trains used during actual sample runs. The collected fractions were
transferred to labeled, pre-cleaned sample bottles, transported to the subcontract laboratory, and
analyzed in the same manner as the collected samples. Results are shown in Table 6.5.

6.4 LABORATORY ANALYTICAL QA/QC PROCEDURES

6.4.1 Analysis of Blank Samples

The Method 315 blank samples were analyzed following the procedures of EPA Method
315. Field blanks and laboratory blanks were used to evaluate the effectiveness of the sample
train clean-up procedures and to check for contamination of the reagent materials. The results of
these blank analyses are presented in Table 6.5.

6.5 QA COORDINATOR FIELD AUDIT

To meet the goals of the Quality Control Program as described in the QAPP, PES
supplied an on-site QA Coordinator to observe the emission testing and to audit the personnel,
equipment, procedures, and record keeping. The QA Coordinator assured that all sampling train
glassware and sample recovery apparatus were preconditioned following the procedures of
Method 315. Prior to testing, the QA Coordinator oversaw pre-test calibration and the checking
of the equipment. These procedures included checks on the dry gas meters, pitot tubes,
thermocouples, and sampling nozzles.

During the testing, audits and observations were conducted at regular intervals giving
ample opportunity for on-site corrections. The QA Coordinator oversaw the checks and audits
of sampling, data acquisition, sample recovery, and chain of custody. The QA Coordinator also
recorded his observations on standardized forms, copies of which appear in Appendix F.
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TABLE 6.4

SUMMARY OF EPA METHOD 315 FIELD SAMPLING QA/QC DATA

Run No. M315-1 M315-2 M315-3 M315-6 M315-7 M315-8
TTE TTE TTE
TTE TTE TTE Exhaust, Exhaust, Exhaust,
Site Exhaust Exhaust Exhaust Duplicate | Duplicate | Duplicate
Date 10/05/98 10/06/98 10/07/98 10/05/98 10/06/98 10/07/98
Pre-Test Leak Rate, acfm® 0.009 0.011 0.005 0.002 0.002 0.001
Post-Test Leak Rate, acfm 0.005 0.001 0.005 0.004 0.003 0.001
EPA Criteria, acfm <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Percent Isokinetic 90.0 97.9 98.6 95.9 100.2 99.8
EPA Criteria 90-110% 90-110% 90-110% 90-110% 90-110% 90-110%

* Actual cubic feet per minute.




TABLE 6.5

SUMMARY OF EPA METHOD 315 BLANK SAMPLE CATCHES

Mass of | Volume | Concentration
Residue | of Blank of Blank
| Blank® (mg) (mL) (mg/mg)°

Acetone Wash Blank 0.2 250.7 1.0E-06
Methylene Chloride Blank ; 0.1 209.1 3.6E-07
Filter Blank 0.0 N/A 0.0
Field Blank 1, Filter - PM 0.0 N/A N/A
Field Blank 1, Filter -MCEM 0.0 N/A N/A
Field Blank 1, FH Acetone Rinse - PM 0.4 N/A N/A
Field Blank 1, FH MeCl Rinse - MCEM 0.1 N/A N/A
Field Blank 1, BH Solvent Rinse - MCEM 0.0 N/A N/A
Field Blank 1, Impinger/H,O Rinse - MCEM 0.4 N/A N/A
Field Blank 2, Filter - PM 0.0 N/A N/A
Field Blank 2, Filter -MCEM 0.0 N/A N/A
Field Blank 2, FH Acetone Rinse - PM 0.8 N/A N/A
Field Blank 2, FH MeCl Rinse - MCEM 0.1 N/A N/A
Field Blank 2, BH Solvent Rinse - MCEM 02 N/A N/A
Field Blank 2, Impinger/H,O Rinse - MCEM 0.1 N/A N/A

2 FH = Front Half; BH = Back Half
® Calculated using the EPA Method 315 given densities for acetone and methylene chloride of
785.1 mg/mL and 1,316.8 mg/mL, respectively.
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Summary of Stack Gas Parameters and Test Resulits
EPA Method 315 - Particulate and Methylene Chloride Extractable Matter

TTE Exhaust, Location 2
Hot Mix Asphalt Plant D, Barre, Massachusetts

Page 1 of 2
RUN NUMBER M315-1 M315-2 M315-3
RUN DATE 10/5/98 10/6/98 10/7/98 Average
RUN TIME 0721-1403  0714-1326  0636-1313
MEASURED DATA
Y Meter Box Correction Factor 1.001 1.001 1.001 1.001
AH Avg Meter Orifice Pressure, in. H,O 2.01 1.3 1.50 1.68
Poar Barometric Pressure, inches Hg 30.30 30.45 30.43 30.39
Vi Sample Volume, ft’ 159.115 160.833 162.172 160.707
T Average Meter Temperature, °F 52.7 445 443 47.2
Pstatic Stack Static Pressure, inches H,O -7.0 -7.0 -7.2 -7.1
Ts Average Stack Temperature, °F 59.0 56.9 53.8 56.6
Vi Condensate Collected, ml 243 171 23.2 21.5
CoO, Carbon Dioxide content, % by volume 0.0 0.0 0.0 0.0
0, Oxygen content, % by volume 20.9 20.9 20.9 20.9
N, Nitrogen content, % by volume 79.1 79.1 79.1 79.1
Co Pitot Tube Coefficient 0.84 0.84 0.84 0.84
Ap"  Average Square Root Ap, (in. H,0)" 1.1892 1.0852 1.0719 1.1154
® Sample Run Duration, minutes 240.0 247.5 250.7 246.1
D, Nozzle Diameter, inches 0.188 0.188 0.188 0.188
Tons of asphalt loaded per test period 893.5 916.2 856.7 888.8
CALCULATED DATA
A, Nozzle Area, ft? 0.000193 0.000193 0.000193 0.000193
Vinistd) Standard Meter Volume, dscf 166.863 172.033 173.427 170.774
Vingstd) Standard Meter Volume, dscm 4.725 4.871 4.911 4.836
Ps Stack Pressure, inches Hg 29.79 29.94 29.90 29.87
Buws Moisture, % by volume 0.7 0.5 0.6 0.6
Bwsisaty  Moisture (at saturation), % by volume 1.7 1.6 1.4 1.5
Vst Standard Water Vapor Volume, ft® 1.142 0.805 1.092 1.013
1-Bys Dry Mole Fraction 0.993 0.995 0.994 0.994
My Molecular Weight (d.b.), Ib/lbsmole 28.84 28.84 28.84 28.84
M, Molecular Weight (w.b.), Ib/Ibsmole 28.76 28.79 28.77 28.77
Ve Stack Gas Velocity, ft/s 66.5 60.4 59.5 62.1
A Stack Area, ft? 3.835 3.835 3.835 3.835
Q, Stack Gas Volumetric flow, acfm 15,295 13,889 13,689 14,291
Q, Stack Gas Volumetric flow, dscfm 15,378 14,123 13,964 14,488
Qgcmm)  Stack Gas Volumetric flow, dscmm 435.4 399.9 395.42 410.3
I Isokinetic Sampling Ratio, % 90.0 97.9 98.6 95.5




Summary of Stack Gas Parameters and Test Resulits
EPA Method 315 - Particulate and Methylene Chloride Extractable Matter

TTE Exhaust, Location 2

Hot Mix Asphalt Plant D, Barre, Massachusetts

Page 2 of 2
RUN NUMBER M315-1 M315-2 M315-3
RUN DATE 10/05/98 10/06/98 10/07/98 Average
RUN TIME 0721-1403 0714-1326 0636-1313
EMISSIONS DATA
Particulate Matter
PM Target Catch, g 0.0179 0.0303 0.0158
Cpm Concentration, gr/dscf 1.66E-03 2.72E-03 1.41E-03 1.93E-03
Ceum Concentration, g/dscm 3.79E-03 6.22E-03 3.22E-03 4.41E-03
Emission Rate, Ib/test period 8.73E-01 1.36E+00 7.03E-01 9.78E-01
Emission Rate, Ib/ton 9.77E-04 1.48E-03 8.21E-04 1.09E-03
Methylene Chloride Extractable Matter
Mcem Target Catch, g 0.0042 0.0018 0.0019
Cwmcem Concentration, gr/dscf 3.88E-04 1.61E-04 1.69E-04 2.40E-04
Cumcem Concentration, g/dscm 8.89E-04 3.70E-04 3.87E-04 5.48E-04
Emission Rate, Ib/test period 2.05E-01 8.06E-02 8.46E-02 1.23E-01
Emission Rate, Ib/ton 2.29E-04 8.80E-05 9.87E-05 1.39E-04




EPA Method 315 Catch Weight Calculations

Run Number: M315-1

Particulate Matter (PM) Determinations

*The QC limit value was substracted instead of the calculated acetone wash blank value.

Sample M315-1

Acetone Wash Blank PM Calculations QC limit |
M. Mass of residue of acetone, mg 0.2
Pa Density of acetone, mg/mL 785.1
V, Volume of acetone blank, mL 250.7
C. Acetone blank concentration, mg/mg 1.0E-06
Vaw Volume of acetone used in wash, mL 91.8
W, Acetone wash blank, mg 0.073 0.072 *Note
Container | Final weight | Tare of dish Tare of Weight Gain
Number grams or beaker, g filter, g grams
1 169.7918 169.4491 0.3409 0.0018
2 111.26945 111.2533 0.0162
Total 0.0180
Total particulate catch weight, in milligrams = 18.0
Total particulate minus the acetone blank (W,), mg = 17.9
MeCl Extractable Matter (MCEM) Determinations
Container | Final weight Tare of Weight Gain | Acetone Wash | MeCl Wash
Number in grams dish, g grams Volume, mL Volume, mL
1 1.6693 1.6680 0.0013
2+2M 1.6386 1.6371 0.0015 91.8 80.0
3w 1.6567 1.6558 0.0009
3s 1.6595 1.6588 0.0007 90.15 90.15
Total 0.0044 181.95 170.15
totals from line above are:| Myg in Mg sum of V,,, mL |sum of V,,, mL
4.4 181.95 170.15
Sample Data QC limit
W, Acetone wash blank, mg 0.145 0.143 *Note
M, Mass of residue of MeCl blank, mg 0.1
Pr Density of MeCl, mg/mL 1316.8
V, Volume of MeCl blank, mL 209.1
C; MecCl blank concentration, mg/mg 3.63E-07
w, MeCl wash blank, mg 0.08 0.358
Fy Filter Blank, mg 0.0
Mucem  Total MeCl Extractable Matter weight, mg 42



EPA Method 315 Catch Weight Calculations

Run Number: M315-2

Particulate Matter (PM) Determinations

Acetone Wash Blank PM Calculations QC limit
M, Mass of residue of acetone, mg 0.2
Pa Density of acetone, mg/mL 785.1
V, Volume of acetone blank, mL 250.7
C. Acetone blank concentration, mg/mg 1.0E-06
Vaw Volume of acetone used in wash, mL 175.3
W, Acetone wash blank, mg 0.140 0.138
Container | Final weight | Tare of dish Tare of Weight Gain
Number grams or beaker, g filter, g grams
1 167.6932 167.3514 0.3363 0.0055
2 103.74945 103.7245 0.0249
Total 0.0304
Total particulate catch weight, in milligrams = 304
Total particulate minus the acetone blank (W,), mg = 30.3
MeCl Extractable Matter (MCEM) Determinations
Container | Final weight Tare of Weight Gain | Acetone Wash MeCl Wash
Number in grams dish, g grams Volume, mL Volume, mL
1 1.6663 1.6659 0.0004
2+2M 1.6392 1.6387 0.0005 175.3 98.5
3w 1.6606 1.6600 0.0006
3S 1.6660 1.6655 0.0005 85.4 85.4
Total 0.0020 260.7 183.9
totals from line above are:| My in Mg sum of V,,, mL | sum of Vg, mL
2 260.7 183.9
Sample Data QC limit
W, Acetone wash blank, mg 0.21 0.205
M, Mass of residue of MeCl blank, mg 0.1
Py Density of MeCl, mg/mL 1316.8
V, Volume of MeCl blank, mL 209.1
C, MeCl blank concentration, mg/mg 3.63E-07
W, MeCl wash blank, mg 0.09 0.387
Fy Filter Blank, mg 0.0
Mycem  Total MeCl Extractable Matter weight, mg 1.7

*The QC limit value was substracted instead of the calculated acetone wash blank value.

Sample M315-2

*Note

*Note



‘Run Number: M315-3

EPA Method 315 Catch Weight Calculations

Particulate Matter (PM) Determinations

Acetone Wash Blank PM Calculations QC limit |
M, Mass of residue of acetone, mg 0.2
Pa Density of acetone, mg/mL 785.1
V., Volume of acetone blank, mL 250.7
C. Acetone blank concentration, mg/mg 1.0E-06
Vaw Volume of acetone used in wash, mL 164.8
W, Acetone wash blank, mg 0.131 0.129
Container | Final weight | Tare of dish Tare of Weight Gain
Number grams or beaker, g filter, g grams
1 168.1872 167.8462 0.3391 0.0019
102.7281 102.7141 [ 0.0140
L o . 0.0159
Total particulate catch weight, in milligrams = 15.9
Total particulate minus the acetone blank (W,), mg = 15.8
MeCl Extractable Matter (VICEM) Determinations
Container | Final weight Tare of Weight Gain | Acetone Wash MeCl Wash
Number in grams dish, g grams Volume, mL Volume, mL
1 1.6664 1.6658 0.0006
2+2M 1.6581 1.6578 0.0003 164.8 88.5
3w 1.6649 1.6645 0.0004
38 1.6545 1.6537 0.0008 63.2 63.2
Total 0.0021 228 151.7
totals from line above are:| My, in Mg sum of V,,, mL |sum of Vg, mL
2.1 228 151.7
Sample Data QC limit
W, Acetone wash blank, mg 0.18 0.179
M, Mass of residue of MeCl blank, mg 0.1
Pr Density of MeCl, mg/mL 1316.8
Vi Volume of MeCl blank, mL 209.1
C, MeCI blank concentration, mg/mg 3.63E-07
W, MeCl wash blank, mg 0.07 0.320
Fy Filter Blank, mg 0.0
Mucem Total MeCl Extractable Matter weight, mg 1.8

*The QC limit value was substracted instead of the calculated acetone wash blank value.

Sample M315-3

*Note

*Note



Summary of Stack Gas Parameters and Test Results
EPA Method 315 - Particulate and Methylene Chloride Extractable Matter
TTE Exhaust, Location 1
Hot Mix Asphalt Plant D - Barre, Massachusetts

Page 1 of 2
RUN NUMBER M315-6 M315-7 M315-8
RUN DATE 10/5/98 10/6/98 10/7/98 Average
RUN TIME 0721-1403  0714-1326  0636-1313
MEASURED DATA
Y Meter Box Correction Factor 0.9802 0.2802 0.9802 0.280
AH Avg Meter Orifice Pressure, in. H,O 2.07 1.92 1.68 1.89
Poar Barometric Pressure, inches Hg 30.30 30.45 30.43 30.39
Vi Sample Volume, ft* 176.641 168.879 159.567 168.362
Tm Average Meter Temperature, °F 53.7 46.8 45.9 48.8
Pstatic Stack Static Pressure, inches H,0 -7.0 -7.0 -7.2 -7.1
Ts Average Stack Temperature, °F 60.1 57.6 55.2 57.7
Vie Condensate Collected, m! 23.8 12.2 243 20.1
CO, Carbon Dioxide content, % by volum 0.0 0.0 0.0 0.0
0, Oxygen content, % by volume 20.9 20.9 20.9 20.9
N, Nitrogen content, % by volume 791 79.1 79.1 79.1
Cp Pitot Tube Coefficient 0.84 0.84 0.84 0.84
AP Average Square Root Ap, (in. H,0)"? 1.1983 1.1250 1.0328 1.1187
® Sample Run Duration, minutes 240.0 246.9 250.1 2457
D, Nozzle Diameter, inches 0.189 0.185 0.187 0.187
Tons of asphalt loaded per test perio 893.5 916.2 856.7 888.8
CALCULATED DATA
A, Nozzle Area, ft’ 0.000195 0.000187 0.000191 0.000191
Vingsta) Standard Meter Volume, dscf 181.042 176.253 166.637 174.644
Vingst) Standard Meter Volume, dscm 5127 4 991 4719 4945
Ps Stack Pressure, inches Hg 29.79 29.94 29.90 29.87
Bus Moisture, % by volume 0.6 0.3 0.7 0.5
Bwssay  Moisture (at saturation), % by volum 1.8 1.6 1.5 1.6
Vistd Standard Water Vapor Volume, ft® 1.120 0.574 1.144 0.946
1-Bys Dry Mole Fraction 0.994 0.997 0.993 0.995
My Molecular Weight (d.b.), Ib/Ibsmole 28.84 28.84 28.84 28.84
M, Molecular Weight (w.b.), Ib/Ibsmole 28.77 28.80 28.76 28.78
Ve Stack Gas Velocity, ft/s 67.0 62.6 57.4 62.3
A Stack Area, ft? 3.835 3.835 3.835 3.835
Q, Stack Gas Volumetric flow, acfm 15,427 14,404 13,210 14,347
Qg Stack Gas Volumetric flow, dscfm 15,488 14,646 13,431 14,522
Qscmmy  Stack Gas Volumetric flow, dscmm 438.6 4147 380.33 411.2
| Isokinetic Sampling Ratio, % 95.9 100.2 99.8 98.6
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Summary of Stack Gas Parameters and Test Results

EPA Method 315 - Particulate and Methylene Chioride Extractable Matter

TTE Exhaust, Location 1

Hot Mix Asphalt Plant D - Barre, Massachusetts

Page 2 of 2
RUN NUMBER M315-6 M315-7 M315-8
RUN DATE 10/05/98 10/06/98 10/07/98 Average
RUN TIME 0721-1403 0714-1326 0636-1313
EMISSIONS DATA
Particulate Matter
PM Target Catch, g 0.0348 0.0419 0.0122
Cem Concentration, gr/dscf 2.97E-03 3.67E-03 1.13E-03 2.59E-03
Cewm Concentration, g/dscm 6.79E-03 8.40E-03 2.59E-03 5.92E-03
Emission Rate, Ibftest period 1.58E+00 1.90E+00 5.42E-01 1.34E+00
Emission Rate, Ibfton 1.76E-03 2.07E-03 6.33E-04 1.49E-03
Methylene Chloride Extractable Matter
Mcem Target Catch, g 0.0052 0.0043 0.0030
Chicem Concentration, gr/dscf 4.43E-04 3.76E-04 2.78E-04 3.66E-04
Cwmcem Concentration, g/dscm 1.01E-03 8.62E-04 6.36E-04 8.37E-04
Emission Rate, Ib/test period 2.35E-01 1.94E-01 1.33E-01 1.88E-01
Emission Rate, Ib/ton 2.63E-04 2.12E-04 1.56E-04 2.10E-04




W

EPA Method 315 Catch Weight Calculations

Run Number: M315-6

Particulate Matter (PM) Determinations

Acetone Wash Blank PM Calculations QC limit
M, Mass of residue of acetone, mg 0.2
Pa Density of acetone, mg/mL 785.1
V, Volume of acetone blank, mL 250.7
C, Acetone blank concentration, mg/mg 1.0E-06
Vaw Volume of acetone used in wash, mL 90.1
W, Acetone wash blank, mg 0.072 0.071
Container | Final weight | Tare of dish Tare of Weight Gain
Number grams or beaker, g filter, g grams
1A 168.1073 167.7654 0.3403 0.0016
1B 168.2777 167.9357 0.3362 0.0058
2 113.6695 113.642 0.0275
Total 0.0349
Total particulate catch weight, in milligrams = 34.9
Total particulate minus the acetone blank (W,), mg = 34.8
MeCl Extractable Matter (MCEM) Determinations
Container | Final weight Tare of Weight Gain | Acetone Wash | MeCl Wash
Number in grams dish, g grams Volume, mL Volume, mL
1A 1.6677 1.6673 0.0004
1B 1.6718 1.6712 0.0006
2+2M 1.6445 1.6430 0.0015
3w 1.6758 1.6742 0.0016
3S 1.6666 1.6653 0.0013 96.4 96.4
Total 0.0054 186.5 187.1
totals from line above are:| My, in Mg sum of V,,, mL | sum of Vg, mL
5.4 186.5 187.1
Sample Data QC limit
W, Acetone wash blank, mg 0.15 0.146
M, Mass of residue of MeCl blank, mg 0.1
pr Density of MeCl, mg/mL 1316.8
V, Volume of MeCl blank, mL 209.1
C; MeCl blank concentration, mg/mg 3.63E-07
W, MeCl wash blank, mg 0.09 0.394
F, Filter Blank, mg 0.0
Mycem  Total MeCl Extractable Matter weight, mg 5.2

*The QC limit value was substracted instead of the calculated acetone wash blank value.

Sample M315-6

*Note

*Note



EPA Method 315 Catch Weight Calculations

Run Number: M315-7

Particulate Matter (PM) Determinations

(72—

*The QC limit value was substracted instead of the calculated acetone wash blank value.

Sample M315-7

Acetone Wash Blank PM Calculations QC limit |
M, Mass of residue of acetone, mg 0.2
Pa Density of acetone, mg/mL 785.1
V, Volume of acetone blank, mL 250.7
C. Acetone blank concentration, mg/mg 1.0E-06
Vaw Volume of acetone used in wash, mL 92.7
W, Acetone wash blank, mg 0.074 0.073 *Note
Container | Final weight | Tare of dish Tare of Weight Gain
Number grams or beaker, g filter, g grams
1 168.1264 167.7704 0.3378 0.0182
2 107.1823 107.1585 0.0238
Total 0.0420
Total particulate catch weight, in milligrams = 42.0
Total particulate minus the acetone blank (W,), mg = 41.9
MeCl Extractable Matter (MCEM) Determinations
Container | Final weight Tare of Weight Gain | Acetone Wash | MeCl Wash
Number in grams dish, g grams Volume, mL Volume, mL
1 1.6638 1.6622 0.0016
2+2M 1.6492 1.649 0.0002 92.7 89.2
3w 1.6617 1.6595 0.0022
3s 1.6673 1.6668 0.0005 91.35 91.35
Total 0.0045 184.05 180.55
totals from line above are:| My, in Mg sum of V,,, mL |sum of V,, mL
4.5 184.05 180.55
Sample Data QC limit
W, Acetone wash blank, mg 0.15 0.144 *Note
M, Mass of residue of MeCl blank, mg 0.1
Pr Density of MeCl, mg/mL 1316.8
V, Volume of MeCl blank, mL 209.1
C; MecCl blank concentration, mg/mg 3.63E-07
W, MeCl wash blank, mg 0.09 0.380
Fy Filter Blank, mg 0.0
Mucem  Total MeCl Extractable Matter weight, mg 43



EPA Method 315 Catch Weight Calculations

Run Number: M315-8

Particulate Matter (PM) Determinations

*Note

Acetone Wash Blank PM Calculations QC limit |
M, Mass of residue of acetone, mg 0.2
Pa Density of acetone, mg/mL 785.1
V, Volume of acetone blank, mL 250.7
C. Acetone blank concentration, mg/mg 1.0E-06
Vaw Volume of acetone used in wash, mL 129.8
W, Acetone wash blank, mg 0.104 0.102
Container | Final weight | Tare of dish Tare of Weight Gain
Number grams or beaker, g filter, g grams
1 168.04845 167.7067 0.3390 0.0027
2 102.9602 102.9506 0.0096
Total 0.0123
Total particulate catch weight, in milligrams = 12.3
Total particulate minus the acetone blank (W,), mg = 12.2
MeCl Extractable Matter (MCEM) Determinations
Container | Final weight Tare of Weight Gain | Acetone Wash MeCl Wash
Number in grams dish, g grams Volume, mL Volume, mL
1 1.6697 1.6681 0.0016
2+2M 1.6483 1.648 0.0003 129.8 105.4
3w 1.6672 1.6665 0.0007
3S 1.6768 1.6762 0.0006 92.7 92.7
o R 000> 2225 166
totals from line above are: Myoiay IN MY sum of V,,, mL | sumof Vg, mL
3.2 2225 198.1
Sample Data QC limit
W, Acetone wash blank, mg 0.18 0.175
M Mass of residue of MeCl blank, mg 0.1
Pr Density of MeCl, mg/mL 1316.8
V, Volume of MeCl blank, mL 209.1
C; MecCi blank concentration, mg/mg 3.63E-07
W, MeCl wash blank, mg 0.09 0.417
Fy Filter Blank, mg 0.0
Mucem  Total MeCl Extractable Matter weight, mg 29

*The QC limit value was substracted instead of the calculated acetone wash blank value.

Sample M315-8

*Note



Example Calculations
Hot Mix Asphalt Plant D- Barre, Massachusetts
US EPA Method 315 - PM
(Using Data from Run M315-1)

Note: Discrepancies may exist between the computer generated reported results, which use

2.

3.

more significant figures, and the values manually calculated from the displayed values.

Volume of dry gas sampled corrected to standard conditions of 68°F, 29.92 in. Hg, ft*.

P4 AH
bar — 13.6

Vo= 1764V y| — 10
Y| 7360 + ¢

m(std)

303 + 201

13.6
= (17.64)(159.115)(1.001)| ————
Vo = (1769 (159.115)(1.001)| —-en

Vi = 166863 dscf

Volume of dry gas sampled corrected to standard conditions of 68°F, 29.92 in. Hg, m”.

Vm(std)m3 - Vm(std) (00283 17)
V. some = (166.863)(0.028317)
Vm(std)m3 = 4.725 dscm

Volume of water vapor at standard conditions, ft*.

Vg = 004707V
Vg = (0.04707)(24.3)
V= 1.142 scf

wi(std)

Moisture content in stack gas, as measured.



s

VW(Std) ( 1 O O)
m(std) * w(std)

vsl
I

ws (V

1.142
B = 100
ws o 166.863 + 1.142 (100)

B =07

Ww§s

Moisture content in stack gas, at saturation. Used as B, if lower than measured
moisture.

B - 10(6.691~(3144/(ts+390.86))) / Ps * 100
ws(sat)
B — 10(6.691—(3144/(59+390.86))) / 2979 % 100
ws(sat) :
ws(sat) =17

Dry molecular weight of stack gas, 1b/lb-mol.

M, = 0.44(%CO,) + 0.32(%0,) + 0.28(%N, +%CO)
M, = 0.44(0.0) + 0.32(20.9) + 0.28(79.1 +0)

Md = 28.84 1b/Ib-mol

Molecular weight of stack gas, 1b/lb-mol.

M, = M,(1-B,/100) + 18(B, /100)

M = 28.84(1-0.7/100) + 18(0.7/100)

M, = 28.76 Ib/lb-mol



7.

8.

9.

Absolute stack gas pressure, in. Hg.

P =303+ 10

13.6

P = 29.79 inches Hg

Stack velocity at stack conditions, fps.

esa0 ( X ) t +460
Vs = 49 P \/_p avg 1\/[S P
(59.0 + 460)
- (85.49)(0.84)(1.1892
v, = (85.49)(0.84)( )\l (28.76)(29.79)

v, = 66.5 fps

Isokinetic Variation.

(Vo) (8 +460) (17.32)

(v) D2) (6) ) (1 -B,,/100)

o] = (166.863) (59.0+460) (17.32)
(66.5) (0.188)% (240) (29.79) (1-0.7/100)

%Il =

%l = 90.0



|+

10. Stack gas volumetric flow rate at stack conditions, acfm.
Q, = (60) (A) (v)
Q, = (60) (3.835) (66.5)

Qa = 15,295 acfm

11.  Dry stack gas volumetric flow rate at standard conditions, dscfm.
Qg = 1764 Q, @ 460) (1-B,/100)
29.79

Qg = (17:64) (15,295) [ ) (1-0.7/100)

59.0 + 460

Qg = 15378 dscfim

12. Dry stack gas volumetric flow rate at standard conditions, dscmm.

Qo = Qi) 0-028317

s(cmm)

Q = (15,379) (0.028317)

s(cmm)

Q = 435 dscmm

s(cmm)



13.  PM concentration, gr/dscf.

gr/dsct = (15.43) —2

m(std)m >

0.0179

Jdsef = (15.43) 2117
gridsct = (15:43) T3

gr/dscf = 0.00166 gr/dscf

14. PM concentration, g/dscm.

g/dscm = g
m(std)m >
0.0179

/d = 77

gasem = =75

g/dscm = 0.00379 g/dscm

15. PM emission rate, Ib/test period.

(6) (g) (Qs(std))
(453.592) (Va0

Ib/test period =

(240) (0.0179) (15,378)
(453.592) (166.863)

Ib/test period =

Ib/test period = 0.873 Ib/test period
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16.

PM Emission Rate, lb/ton.

Ib per test period

Ib/ton = .
tons of asphalt loaded per test period
Ib/ton = 0.873
893.5

Ib/ton = 0.000977 lb/ton



2.0

Vm(Std)
Vinistayms
P,
Buws
Vwistd)
1-Bws
M
M;s

Q.
Qs(std)

Qs(cmm)
I

gr/dscf
g/dscm
Ib/test period

Nomenclature

Meter Box Correction Factor

Avg Meter Orifice Pressure, in. H,0O
Barometric Pressure, inches Hg
Sample Volume, ft?

Average Meter Temperature, °F
Stack Static Pressure, inches H,O
Average Stack Temperature, °F
Condensate Collected, ml

Carbon Dioxide content, % by volume
Oxygen content, % by volume
Nitrogen content, % by volume
Pitot Tube Coefficient

Average Square Root Ap, (in. H,0)"?
Sample Run Duration, minutes
Nozzle Diameter, inches

Nozzle Area, ft?

Standard Meter Volume, dscf
Standard Meter Volume, dscm
Stack Pressure, inches Hg

Moisture, % by volume

Standard Water Vapor Volume, ft*
Dry Mole Fraction

Molecular Weight, dry, 1b/lbemole
Molecular Weight, wet, Ib/Ibemole
Stack Gas Velocity, ft/s

Stack Area, ft*

Stack Gas Volumetric flow, acfm
Stack Gas Volumetric flow, dscfm
Stack Gas Volumetric flow, dscmm
Isokinetic Sampling Ratio, %
Concentration, g/dscf
Concentration, g/dscm

Emission Rate, pounds per test period
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APPENDIX B

PROCESS DATA



PES PROCESS LOG - ASPHALT PLANT D IN BARRE, MA
Run No. 1 - October 5, 1998
Data recorded by Frank Phoenix

ASPHALT
ASPHALT LOADED BUT
ASPHALT LOADED AND | NOT TESTED,

START (7) STOP JOB # TRUCK MIX TYPE TICKET NO. MIX TEMP, F | STACK TEMP, F TEMP, F TESTED, LBS LBS COMMENTS
6:24 6:25 9999 2 15 9381 15,898 7
6:29 6:35 3089 LC 757 30 9382 49,054
6:36 6:41 9999 2 16 9383 48,291
6:48 6:54 3089 WAD 30 9384 47,676
8:55 7:00 3089 5G 30 9385 48,178
7:03 7:08 3058 5G 22 18 9386 48,166
7:09 7:18 3089 LC 542 30 9387 66,658
7:21 7:27 3089 LC 751 30 9388 361 247 48,093
7:29 7:39 3089 LC 543 30 9389 417 226 64,180
7:41 7:47 3089 LC 752 30 9390 393 235 48,303
7:57 8:04 3089 LC 757 30 9391 353 186 48,081
8:08 8:15 3089 CcOos 30 9392 201 115 48,776
B:17 8:23 3089 WAD 30 9393 340 297 48,495
8:25 8:33 3088 5G 30 9394 401 249 48,139
8:37 8:45 3089 LC 542 30 9395 375 229 Same Truck
8:47 8:50 3089 LC 542 30 9395 407 230 66,647 Same Truck (1)
8:56 9:03 3089 LC 543 30 9396 64,143
9:06 9:12 3089 LC 752 30 9397 400 212 48,644 2
9:14 9:20 3089 LC 752 30 9398 364 229 48,398
9:22 9:27 2959 YOu 16 9399 385 220 321 48,150
9:28 9:34 3089 LC 757 30 9400 364 248 320 48,213
9:35 9:41 3089 WAD 30 9401 355 283 290 48,358
9:42 9:43 9999 3 8 9402 377 247 8,151 3
9:45 9:51 3089 5G 30 9403 370 249 48,463 4
9:52 10:00 3089 LC 642 30 9404 391 248 68,265
10:01 10:09 3089 LC 543 30 9405 373 245 64,332
10:10 10:17 3089 LC 751 30 9406 378 245 280 48,334
10:16 10:22 3089 LC 751 30 9407 290 48,705
10:25 10:31 3089 BLK 30 9408 367 231 47,975
10:33 10:38 3089 LC 757 30 9409 383 241 294 48,496
10:38 10:39 9999 3 33 9410 12,185
10:41 10:43 8888 4 33 9411 290 17,904
10:46 10:51 3089 WAD 30 9412 387 230 48,282
10:54 11:02 3089 5G 30 9413 270 137 299 Same Truck (5)
11:05 11:08 3089 WAD 30 9413 326 210 48,741 Same Truck
11:08 11:17 3089 LC 542 30 9414 379 254 303 66,365
11:18 11:28 3089 LC 543 30 9415 385 253 64,312
11:29 11:35 3089 LC 751 30 9416 392 251 310 48,613
11:36 11:41 3089 LC 752 30 9417 387 246 310 48,125
11:42 11:48 3089 LC 757 30 9418 407 244 48,319 6
11:48 11:54 2959 BLK 16 9419 313 48,233
11:56 11:59 8888 4 67 9420 396 270 20,149
12:00 12:06 3089 WAD 30 9421 385 285 48,626
12:07 12:13 3089 5G 30 9422 396 386 48,521
12:14 12:22 3089 LC 542 30 9423 424 263 65,814
12:23 12:30 3089 LC 543 30 9424 398 258 64,724
12:32 12:37 3089 LC 751 30 9425 393 259 48,423
12:40 12:44 9999 2 67 9426 418 269 29,985
12:46 12:51 3089 LC 757 30 - 9427 449 195 48,445
12:52 12:59 3089 WAD 30 9428 383 259 48,854
13:52 14:03 9999 3 2 9429 39,958
Total 3771 Total (Ibs.) 1,830,749 515,091

Total (tons) 915.4 257.5
Comments
1 Confusion in Control Room, Problem Releasing Material to Mixer, Dump tock Longer Than Expected.
2 Truck not Dampered
3 No Truck Exhaust Stack
4 Missed First Dump
5 Kettle Problem
6 Port Change
7 Note: Two Minute Difference Log Printout Reads Two Minutes Slow.
2.2~

Procda~1.xls




PES PROCESS LOG - ASPHALT PLANT D IN BARRE, MA
Run No. 1 - October 5, 1998
Data recorded by Frank Phoenix

Asfr{m;r* 3-‘ Mix /\\\UDE‘

ASPHALT 0
ASPHALT | LOADED AND
START (7) STOP JOB # TRUCK MIXTYPE TICKET NO. MIX TEMP, F | STACK TEMP, F TEMP, F TESTED, LBS | Asphalt by Mix COMMENTS
13:52 74:08 9989 3 2 #VALUE! 39,958 39,956
9:42 9:43 9999 3 8 #VALUE! 377 247 8,151 8,151 3
9:22 9:27 2859 YOU 16 #VALUE! 385 220 321 48,150 48,150
721 7:27 3089 LC 751 30 9388 361 247 48,093
7:29 7:39 3089 LC 543 30 9389 417 226 64,180
741 7:47 3089 LC 752 30 9390 393 235 48,303
7:57 8:04 3089 LC 757 30 9391 353 186 48,081
8:08 8:15 3089 cos 30 9392 201 15 48,776
8:17 8:23 3089 WAD 30 9393 340 297 48,495
8:25 8:33 3089 5G 30 9394 401 249 48,139
8:37 8:45 3089 LC 542 30 9395 375 ' 229 Same Truck
8:47 8:50 3089 LC 542 30 9395 407 230 66,647 Same Truck (1)
9:08 9:12 3089 LC 752 30 9397 400 212 48,644 2
9:14 9:20 3088 LC 752 30 9398 364 229 48,398
9:28 9:34 3089 LC 757 30 9399 364 248 320 48,213
9:35 9:41 3089 WAD 30 9400 355 283 290 48,358
9:45 9:51 3089 5G 30 9401 370 249 48,463 4
9:52 10:00 3089 LC 542 30 9402 391 248 66,265
10:01 10:09 3089 LC 543 30 9403 373 245 64,332
10:10 10:17 3089 LC 751 30 9404 378 245 280 48,334
10:33 10:38 3089 LC 757 30 9409 383 241 294 48,496
10:26 10:31 3089 BLK 30 9408 367 231 47,975
10:46 10:51 3089 WAD 30 9412 387 230 48,282
10:54 11:02 3089 5G 30 9413 270 137 299 Same Truck (5)
11:05 11:06 3089 WAD 30 9413 326 210 48,741 Same Truck
11:08 11:17 3089 LC 542 30 9414 379 254 303 66,365
11:18 11:28 3089 LC 543 30 9415 385 253 64,312
11:29 11:35 3089 LC 751 30 9416 392 251 310 48,613
11:36 11:41 3089 LC 752 30 9417 387 246 310 48,125
11:42 11:48 3089 LC 757 30 9418 407 244 48,319 6
12:00 12:06 3089 WAD 30 9421 385 285 48,626
12:07 12:13 3089 5G 30 9422 396 386 48,521
12:14 12:22 3089 LC 542 30 9423 424 263 65,814
12:23 12:30 3089 LC 543 30 9424 398 258 64,724
12:32 12:37 3089 LC 751 30 9425 393 259 48,423
12:48 12:51 3089 LC 757 30 9426 449 195 48,445
12:52 12:59 3089 WAD 30 9427 383 259 48,854
1,684,356
11:56 11:59 8888 4 67 9420 396 270 20,149
12:40 12:44 9999 2 67 9421 418 269 29,985
50,134
Total 376.0 Total (Ibs.) 1,830,749 1,830,749 3,661,498
Total (tons) 915.4 9154
Comments
1 Confusion in Control Room, Problem Releasing Material to Mixer, Dump took Longer Than Expected.
2 Truck not Dampered
3 No Truck Exhaust Stack
4 Missed First Dump
5 Kettie Problem
6 Port Change
7 Note: Two Minute Difference Log Printout Reads Two Minutes Siow.
23
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Customer
LORUSSG CORP.
3 BELCHER ST.
PLAINVILLE, MASS.
02762

7:19:865 10 2770

Cost/Ton Percent Tax

7:19:59 20 2824
7:21:41 20 2880
7:22:47 20 2718
7:23:33 18 2778
7:25:%@ -18 2729
Agg Tare Asp Tare

‘7 t )-/' ted” f'l'?"lé’

CENTRAL NASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, KASS.
21085
588-353-2952

BAY STATE HOMES
CRAVFORD RD.
AKHAN

780 740 848 2480

820 710 838 2540

799 760 798¢ 2488

83¢ 750 Bl 2480

800 800 8286 2540

790 720 85 2548
Load Cost

Loadé Job Total
5 1

25

29.84

Time & Date
87:25:52 161@5/98

Custé 1
Job#
{ruckt LC ?51
fame STATE BINDER 10% RAP
Operator
Ticket# 3388

Agg Total Asp T ASP %5 ) Asp Total
7518 16 355 359
7720 13 351 351
7700 13 355 355
7688 14 351 351
7738 13 352 352
7620 14 349 349

Amount Tax Dest Charge Total Cost

Fob/Del Location
F 2

Batch Total
8000

7963
16036
24091
J2042
40124
48893
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CENTRAL BASS. ASPHALT CO.
COLDBROOK RD.

oLD
BARRE, BASS,
81083
308-335-2952
Customer Job Custé 1
LORUSSO CORP. BAY STATE HOMES Jobt 3089
3 BELCHER ST. CRAWFORD RD. Trucké LC 543
PLAINVILLE, HASS. OAKHAN Hix¢ 39
92762 Nase STATE BINDER 10% RAP
QOperator
Ticket# 3389
Time Agg TAGG 4 AGG S AGE 3 AGG 2 AGG ! Agg Total Asp T ASP A Asp Total Batch Total
Target 2780 800 748 88 252 352 8000
7:38:17 -10 2819 730 740 788 2518 7630 6 357 337 7987
7:31:08 20 2828 410 770 826 2300 7720 14 350 330 16837
7:32:86 30 279 820 739 808 2510 7650 15 352 332 24039
7:33:12 20 2810 800 790 8le 2540 7750 13 330 350 32159
7:34:18 3@ 2778 810 708 798 2499 7368 15 K 3R 49969
7:35:24 W IR 760 730 gee 2510 7578 15 35 336 47993
7:36:0 3@ 2808 780 IR 828 257 7700 18 353 333 36048
7:37:37 3@ 2040 798 760 838 2560 7788 16 352 352 64189
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load? Job Total Time & Date Fob/Del Location
6 161.93 87:38:30 18/@5/98 F 2

2 b



T H2

CENTRAL NMASS. ASPHALT CO.
OLD COLDBROOK RD.

Customer Jab
LORUSSO CORP. BAY STATE HONES

3 BELCHER ST. CRANFORD RD. Truck# LC 752
PLAINKVILLE, ¥ASS. OAKHAN Nix# 30
02762 Kame STATE BINDER 10X RAP
Operator
Ticket# 9399
Tie Agg TAGG 4 AGGS AGG3 AGG 2  AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 80 800 748 888 2520 152 2000
7:39:03 20 272 780 7808 828 7688 16 335 335 8035
7:39:51 40 2870 830 738 838 259 789 13 30 350 16275
7:41:22 40 2828 gle 680 43¢ 2510 7650 16 351 351 24276
7:42:28 5@ 2868 810 768 8286 246@ 7710 13 349 349 32333
7:43:34 0 Zi6e 768 780 Ble 2580 7690 15 351 K] 40376
7:44:40 30 TR 798 740 818 2450 7570 15 357 337 483@3
Agg Tare Asp Tare
Cogt/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost
Load# Job Total Time § Date Fob/Del Location
7 186.08 87:45:33 18/85/98 F 2

pic e



Customer
LORUSSO CORP.
3 BELCHER ST.

PLAINVILLE, ¥ASS.
82762

Targe
7:56:49
7:97:38 3@
7:58:37 1@
7:39:43 10
8:00:51 20
8:01:57 3@

Agg Tare

Cost/Ton Percent Tax

Load#
8

2.9

’fru C/\Q %’ X

CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, NASS.
01083
388-335-2932

Tine Agg TAGG 4 AGG S  AGG
780 800

Job

BAY STATE HOMES
CRAWFORD RD.
OAKHAX

3 MGG 2 AGG
748 8ee 2520

Gust#é |
Job# 3089
Truck# LC 757

Nix¢ 38
Name STATE BINDER 10% RAP

Operater

Tﬁketf 9391

2780 az2e 750 799 250 76% 7
2828 799 70 828 249 7650 16
2750 788 778 799 2510 7600 17
2830 800 740 83 2510 7710 15
2818 81e 770 826 2540 TR 16
2778 830 708 788  24% 7578 16
Agp Tare
Load Cost Amount Tax Dest Charge Total Cost
Job Total Time & Date Fob/Del Location
21e.12 €8:02:58 18/85/98 F 2

Agg Total Asp T ASP A
99 p 357

355
K1
358
355
349
ki

Asp Total

355
K]
350
355
349
351

Batch Total
8000

8045
16046
239%
Jaeel
40160
48081



CENTRAL BASS. ASPHALT CU.

Tfu@\( C

OLD COLDBROOK RD.
BARRE, HASS.

Awount Tax Dest Charge Total Cest

)t
308-335-2932
Custoser Jab
LORUSSO CORP. BAY STATE HOMES
3 BELCHER ST. CRANFORD RD.
PLAINVILLE, HASS. DAKHAK
82762
Time Agg TAGG 4 AGG S AGG3 AGG 2  4AGG 1
Target 2788 880 748 8¢ 2520
8:88:12 8 2830 800 720 79 2330
8:09:13 20 277¢ 798 730 799 2528
8:19:19 38 2788 81¢ 778 83¢ 2380
8:11:26 40 2880 788 748 79 2530
B:12:32 48 3860 780 770 856 2520
8:13:38 30 2868 810 760 8608 2630
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost
Load# Job Total 3 Date
9 234.51 88:14:31 }0/05/98

Fob/Del Location
F 2

Custd |

Jobé 3089

Truck# COS

Nixé¢ 30

Nase STATE BINDER 18% RAP

Operator

Ticket# 9392
Agg Total Asp T ASP A
g9 p %52

7678 9 360

7600 16 356

7778 18 350

7720 18 336

7988 17 390

7920 17 358

Asp Total

Batch Total
8900

8830

13980
24100
32176
48506

48776



Truck £

CENTRAL BASS. ASPHALT CO.

OLD COLDBROOK RD
BARRE, MASS.
81065
388-335-2932
Custower Job Custé 1
LORUSSO CORP. BAY STATE HOMES Job# 3089
3 BELCHER ST. CRANFORD RD. Truck# VAD
PLAINVILLE, MASS. OAKHAN Nixé 30
82762 Name STATE BINDER 107 RAP
Qperator
Ticket# 9393
Time Agg TAGG 4 AGG S AGG 3 AGG 2 AGG I Agg Total Asp T ASP A Asp Total Batch Total

Target 27608 800 748 808 2520 332 8000

8:15:49 8 2910 820 708 788 2440 7658 9 3% 336 8006

B:16:42 10 2790 810 770 848 2490 7660 16 346 46 16812

8:17:58 78 2930 799 780 818 2580 7890 17 33 353 24235

8:18:55 3 2858 798 778 820 2560 779 15 352 332 32397

8:20:01 30 2820 800 750 838 2510 7710 15 349 349 48456

8:21:807 30 279 780 760 818 2550 7690 17 349 349 48495
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost
Load# Job Total Time & Date Fob/Del Location
10 258.76 88:22:08 18/05/98 F 2

30
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CENTRAL MASS. ASPHALT CO.
OLg A?LDBROOK RD.

HASS.
21005
388-335-2952
Customer Job Custé |
LORUSSG CORP. BAY STATE HOMES Jobé 3089
3 BELCHER 5T. CRAVFORD RD. Truck# 3 G
PLAIRVILLE, HASS. DAKHAN Nix¢ 30
02762 Rame STATE BINDER 1% RAP
QOperator
Ticket# 93%4
Time Agg TAGG4 AGGS AGG 3 AGG 2 AGG Agg Total Asp T ASP A Asp Total Batch Total
Target 2788 800 748 880 2520 132 Boee
8:24:39 27% 820 740 80 2470 7620 9 362 362 7982
8:26:29 2860 800 73 840 2460 769 16 48 348 16020
8:27:3% 20 2788 848 778 808 2530 7640 15 153 333 24013
8:28:42 W@ 2770 788 700 788 2510 7548 16 351 351 31904
8:29:48 30 2738 819 750 82¢ 2520 7650 16 335 335 39989
8:30:34 40 2968 800 7688 830 249 7888 16 39 330 48139
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time 4 Date Fob/Del Location
11 282.83 08:31:47 10/85/98 F 2

31



TRuck. + &

CENTRAL MASS. ASPHALT CO.

OLD COLDBROOK RD
BARRE, HASS.
01065
908-355-2952
Customer Job
LORUSSG CORP. BAY STATE HOMES
3 BELCHER ST. CRAVFORD RD.
PLAIKVILLE, NASS. OAKHAN
92762
Time Agg TAGG 4 AGG S AGG 3 AGG 2 AGG
Target 2867 825 771 825 2599
8:35:47 -10 2948 830 778 B4d 299
8:3:32 40 2958 830 778 B840 2580
8:37:38 3@ 2869 820 768 838 2650
8:38:43 20 2860 830 810 820 2650
8:39:51 3@ 2870 840 778 888 2630
8:40:57 50 2899 810 818 840 2600
8:42:03 40 2920 7590 748 780 2560
8:47:32 40 3028 870 8ie 858 2650
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost

Load#$
12

Job Total
316.15

Amount Tax Dest

Time 4 Date

88:48:25 18/05/98

Asp Total Batch Total
8250

37

363
362
357
365
360
378

Custé |
Jobé 3089
Trucké LC 542
Nix¢ 30
fame STATE BINDER 181 RAP
QOperator
Ticket# 9395
Agg Total Asp T ASP A
99 P %3
7970 7 367
7978 14 363
7926 15 362
7998 14 357
7998 15 365
7958 15 360
7758 1 378
3200 14 363

Charge Total Cost

Fob/Del Location
F 2

363

8337
16678
24952
33299
41654
49964
38084
66647

DELA\[ N Tomwer. DvE o [PreRuwemy winl Scaz 4 Mxer_
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CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, HASS.
01085
588-355-2952
Customer Jab Custé 1
LORUSSC CORP. BAY STATE HOXES Job# 3889
3 BELCHER ST. CRAWFORD RD. Truck# LC 752
PLAINVILLE, KASS. OAKHAN Nixé 30
02762 Name STATE BINDER 1% RAP
Operator
Ticket# 9397
Time Agg TAGG 4 AGG S AGG3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 2788 800 748 800 2520 352 80de
9:04:52 8 2868 sle 820 858 2570 7510 12 353 353 8263
9:085:35 e 2800 a1e 768 838 2500 7708 15 352 352 16319
9:07:12 3¢ 2080 798 740 799 2540 7748 17 350 330 24405
9:08:18 40 2860 820 800 830 2560 7879 13 352 392 32627
9:09:24 0 2840 768 768 730 2460 7559 16 333 353 48530
9:10:29 20 2068 880 760 818 2530 7760 13 34 354 48644
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time L Date Fob/Del Location
14 372.54 29:11:23 18/85/98 F 2

33



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

& |0

BARRE, NASS.
01085
388-335-2932
Custoser Job Custé 1
LORUSSO CORP. BAY STATE HOMES Jobé 3089
3 BELCHER ST. CRAVFORD RD. Truck# LC 752
PLAINVILLE, NASS. OAKHAN
82762 Ilale STATE BINDER 10X RAP
Operator
Ticket# 3398
Time Agg TAGG 4 AGGJ AGG ] AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 2788 800 748 808 2520 332 8060
9:12:48 -10 2940 800 738 810 520 7820 10 3% 356 8176
9:13: 35 20 2088 830 798 830 2540 7830 16 347 47 16333
9:14:4 0 7760 79 738 838 2499 7560 15 349 349 24262
9:15: 47 B 27 83e 730 838 2480 759 15 54 354 32206
9:16:53 20 2868 780 708 840 2540 720 15 ) 351 4277
9:17:39 40 2860 800 790 83 2190 7778 16 351 351 48398
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost
Load# Job Total § Date Fob/Del Location
15 396.74 09:18: 52 1%/05198 F 2

3¢
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CENTRAL MASS. ASPHALT CO.
OLD COLDBROCK RD.

BARRE, HASS.
01085
308-335-2932
Custower Job Custfé |
LORUSSO CORP. COMX OF MASS. Job# 2939
3 BELCHER ST. RTE 9 Truck# YOU
PLAINVILLE, HASS. LEICESTER Bix# 16
02762 Name  STATE DENSE TOP
Operator
Ticket# 9399
Time Agg T AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 2524 4900 7% 8000
9:19:45 -10 2520 4950 7470 13 7 579 8049
9:28:16 46 2368 4950 7518 13 a8t 381 16140
9:21:45 30 23570 4950 7520 13 73 373 24235
9:22:51 20 2568 4890 7450 11 580 2680 32265
9:23:57 18 2468 4870 7330 12 377 377 40172
9:25:03 3@ 2518 4899 7400 i1 378 378 48150
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
1 24,08 ©9:25:57 10/85/98 F 2

3S



Customer

‘TE\{C K 41—

ST

Job
BAY STATE HOMES

LORUSSO CORP.
3 BELCHER ST. CRAVFORD RD.
PLAINVILLE, NASS. AKHAN
82762
Tise Agg TAGG 4 AGG 5 AGGJ AGG 2 AGG 1
Target 2788 800 748 Be@ 2520
9:26:46 -10 2838 780 760 780 2600
9:27:32 10 2840 790 760 820 2390
9:29:88 20 2868 780 740 800 2480
9:30:06 10 2879 798 720 758 2450
9:31:11 38 20880 780 738 758 249
9:32:18 8 2820 780 768 810 2528
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost
Load# Job Total & Date
16 420.85 £9:33:11 10/05/98

3C

Amount Tax Dest Charge Total Cost

Fob/Del Location
F 2

Custé 1
Jobt 3089
Truck# LC 757
Nix¢ 30
Name STATE BINDER 1% RAP
QOperator
Ticket# 3400
Agg Total Asp T ASP A
gg P 352
7750 15 349
7600 13 45
7660 15 352
7588 16 396
7630 15 350
7699 15 351

Asp Total

349

Batch Total
8000

8099
16244
2425
32192
40172
48213



Tevek # 2

CENTER" Bt DRl HELT
BARRE, NASS.
91005
588-355-2952

Customer Job Custé 1

LORUSSO CORP. BAY STATE HOMES Job# 3089

J BELCHER ST. CRAVFORD RD. Truckt HAD

PLAINVILLE, MASS. QAKHAN

82762 llale STATE BINDER 1% RAP

Operator
Ticket# 9491
Txle Agg TAGG4 AGG D AGGJ AGG 2 AGG I Agg Total Asp T ASP A Asp Total Batch Total
Target 2788 800 748 88 2520 352 8000

9:33:36 2798 840 730 830 2520 7710 16 k) 3l 8961

9:34:38 -18 2728 800 760 858 2470 7600 15 349 349 16010

9:35:42 20 289 84 799 798 2580 7890 15 35% 336 24256

9:3:43 10 2820 84e 788 820 2499 7750 15 M7 347 32353

9:37:55 3@ 2828 760 690 808 250 7378 13 357 397 40280

9:39:81 20 2838 810 738 85¢ 2510 7730 15 348 348 48358
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
17 445,03 99:39:54 19/85/98 F 2

3t



W

TEVCL 4k \+

No Exrmor Srocde o TRuck-
DIB— Fmey, EXiant [nrd Tumn

CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, NASS.
21085
388-355-2952
Cugtomer Job Custé 9999
CASH SALE DRIVEWAY MIX Job¢ 9999
CUST. OK FILE Trucké 3
Nix¢ 8
Nase  BINDER HIX
QOperator
Ticket# 9402
Tise Agg TAGG 4 AGG 3 AGG 2 AGG | Agg Total Asp T ASP A Asp Total Batch Total
Target 2812 1140 1146 2508 400 8000
9:40:38 10 2858 1170 1200 2330 7750 13 401 401 8151
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
i 4,08 89:41:08 10/@5/98 F 2

38



TRuck # (S

CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

Custt 1
Job# 3089
Truck# 5 G

Nixé 30
Nase STATE BINDER 10% RAP

QOperator
Ticket# 3403

7738 8 333
7378 14 )|
7758 13 IR
7868 13 335
7620 13 3t
7820 17 333

BARRE, KASS.
91085
588-335-2952
Customer Job
LORUSSO CORP. BAY STATE HOMES
3 BELCHER ST. CRANFORD RD.
PLAINVILLE, NASS. OAKHAN
82762
Time Agg TAGG 4 AGGS AGG 3 AGG 2 AGG | Agg Total Asp T ASP A
Target 2788 800 748 80 2520 352
9:42:48 8 2798 820 778 4l@ 2540
9:43:34 20 2810 788 718 788 2490
9:45:48 30 2840 800 720 888 2510
9:46:33 20 2880 780 788 858 2370
9:48:801 18 2738 820 760 8e@ 2510
9:49:67 20 2938 790 778 8¢ 2530
- Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date
18 469.26 89:50:08 10/05/98

3

Fob/Del Location
F 2

Asp Total

333
351
350
335
331
333

Batch Total
8008

8083
16004
24104
32319
49290
48463



Customer

LORUSSO CORP.

3 BELCHER ST.
PLAINVILLE, BASS.
02762

TRucle ’1&((0}

CENTRAL NMASS. ASPHALT CO.
OLD COLDBROOK RD.
BARRE, NASS.
21005

308-353-2952

Tue Agg T AGG 4 AGG 5
2867 823

arge

:-PLD

PYRYY
A a4 sa .

agzgggaaw

™ aa aa an s
PRESRESE R

L2 WO WO OO DD
Y YR

-
=)

Cost/Ton Percent Tax

SLEEELEL R

Load#
19

Job
BAY STATE HOMES

CRANFORD RD.

OAKHAN

219 798 810
2930 790 700
2960 810 768
2870 81@ 79
2938 438 818
2838 878 750
299 870 790
2889 760 730
Asp Tare

Load Cost

Job Total

582,39

AGG3 AGG 2 MGG 1
mn 823 259

840 2620
808  257¢
a5 2610
838 2620
83 255
826 2610
816 2620
8@ 2530

Amount Tax Dest Charge

& Date
©5:59:07 10/05/98

Custé 1

Jobé 3089

Truck# LC 542

Hixk 30

l(ale STATE BINDER 10X RAP

Operator

Ticket# 9404
Agg Total Asp T ASP A
99 p %3

7978 13 363

779 14 359

799 15 365

7928 16 366

8010 13 363

7880 i6 361

8883 16 361

7726 15 367

Total Cost

Fob/Del Location
F 2

Agp Total

Batch Total
8250

8313
16482
24837
3123
41496
49737
38178
66265



TTNGL:‘ + F
CENTRAL PHALT CO.
o d
BARRE, HASS.
01005
588-355-2952
Customer Job
LORUSSO CORP. BAY STATE HOMES
3 BELCHER ST. CRANFORD RD.
PLAINVILLE, KASS. OAKHAN
02762

Tue Agg‘HG(H AGGS A\GGB AGG 2 AGG 1
Target 2758 808 252
9:59:57 0 2838 810 740 820 2338

16:00:4¢4 30 2840 860 778 Ble 2360
10:02:804 20 2810 820 740 8206 2330
16:03:16 3@ 2788 800 800 818 2500
10:04:17 20 27730 830 140 818 2530
10:05:22 46 270 810 590 788 2450
10:06:29 0 2788 780 750 84¢ 2520
10:07:35 3@ 2948 7808 710 846 2590
Agg Tare Asp Tare

Custé |
Job# 3889
Trm’:k# ‘58 543
Name STATE BINDER 18X RAP
Operator
Ticket# 9485
Agg Total Asp T ASP A Asp Total Batch Total
. ) P 8000
7730 12 351 3951 8081
76848 15 358 350 16271
T728 16 351 351 24342
7698 13 334 354 32386
7660 16 351 %) 40397
7430 16 350 350 48177
7390 15 353 393 56120
7868 i6 352 392 64332

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Time & Date

Load# Job Total
20 534. 56 108:08:28 18/85/98

¢

Fob/Del Location
F 2



TE‘VC‘L +# 18

CENTRAL NASS. ASPHALT CO.

91005
508-355-2952
Custower Job v Custé |
LORUSSO CORP. BAY STATE HOMES Jobt 3089
3 BELCHER ST. CRANFORD RD. Trucké LC 751
PLAINVILLE, MASS. DAKHAX Hixé 30
02762 Mase STATE BINDER 10X RAP
QOperator
T Ticket# 9406
ime TAGG4 AGGS AGG3 AGG2 AGG L Agg Total & T
Target tag 2788 808 748 808 2520 gg Total Asp T 45 352 Aap Total ~ Bateh Tﬁ%&%
10:08:54 10 2839 820 800 838 2530 7810 16 19 359 8165
10:89:47 48 2790 799 760 820 2470 7630 16 348 348 16147
10:11:25 18 2988 790 710 738 2518 7648 17 3% 3% 24143
10:12:49 10 2820 778 738 818 2520 7658 16 351 351 3214
10:13:55 30 2820 820 798 818  251e 770 16 351 351 40245
10:15:801 48 2788 830 750 828 2560 7740 16 349 343 48334

Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time § Date Fob/Del Location
21 538.73 1@:15:54 18/@5/98 F 2

Ly



T (3]

CENTRAL NMASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, MASS.
81005
508-355-2952
Customer Job Custé |
LORUSSQ CORP. BAY STATE HOMES Job# 3089
3 BELCHER ST. CRAWFORD RD. Truck# BLK
PLAINVILLE, MASS. OAKHAN Nix¢ 38
92762 Name STATE BINDER 1@X RAP
QOperator
r T A S Ticket# 9408
ime Agg T AGG 4 A AGG 3 AGG 2 AGG I Agg Total Asp T ASP A Asp Total Batch Total
Target 2788 800 748 88 2520 . P 352 P 8000
18:23:44 o 2830 780 760 820 2580 7778 13 350 350 8120
18:24:28 10 2839 820 73 832 2588 7% 17 347 347 16257
18:23:35 2 2800 780 720 740 2480 7520 16 332 332 24129
10:27:01 30 279 798 738 79 2470 7378 16 34 34 32853
10:28:07 280 2788 800 778 818 2460 7620 16 352 352 40025
10:29:13 48 2770 808 758 798 2490 7600 16 350 350 47975
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Tiwe & Date Fob/Del Location
23 607.97 10:30:07 10/05/98 F 2

43



Teucle * 20

CENTRAL MASS. ASPHALT CO.
OLD BROOK RD.

COLD
BARRE, NASS.
91005
988-353-2932
Customer Job Custd 1|
LORUSSO CORP. BAY STATE HOMES Job¥ 3089
3 BELCHER ST. CRAWFORD RD. Truck$ LC 757
PLAINVILLE, MASS. OAKHAN Hix# 30
02762 Name STATE BINDER 18% RAP
Qperator
Ticket# 3489
Time Agg TAGG 4 AGGD AGGI AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 2788 800 748 gee 2520 332 8000
10:30:25 10 2788 788 740 830 2600 7738 17 335 355 8083
19:33:57 18 2908 788 750 799 2568 7720 17 337 357 32193
10:33:04 0 281¢ 810 760 a1 259 7780 17 31 351 40324
10:36:09 3@ 2830 820 778 8ie  257@ 7820 17 12 352 4849
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
24 631.32 10:37:03 10/@5/98 F 2

44



Customer

LORUSSO CORP.
3 BELCHER ST.
PLAINVILLE, KASS.
082762
Time T AGG 4
Target a9 2788
10:44:62 10
16:45:06 )
10:46:12 30
10:47:19 40
10:48:25 1@
10:49:31 10
Agg Tare

Cost/Ton Percent Tax

Load#
25

s

l

CENTRAL MASS. ASPHALT CO.
OLD COLDBROGK RD.

Job
BAY ST
CRANFORD RD.

OAKHAN

ATE HOMES

AGGS AGGJ AGG 2  AGG 1 Agg Total Asp T ASP A
800 748 Be@ 2520 352

279 820 759
2829 800 778
2829 770 728
2768 780 738
2798 760 749
2788 750 790
Asp Tare

Load Cost

Job Total

635.46

816 2460
808 2518
79 2450
838 2330
1020 2330
91¢ 257¢

Custé |

Job# 3889
Trucké ¥YAD

Mixé 30

Name STATE BINDER 18% RAP
Operator

Ticket# 9412
7630 14 39
7700 14 bl
7559 15 352
7650 13 A9
7840 15 355
7800 16 355

Awount Tax Dest Charge Total Cost

Tise L Date
10:50:24 18/85/98

Fob/Del Location
F 2

Asp Total

Batch Total
8600

7960
16831
23933
31932
40127
48282



'T\'ZUC\L & 2

kerne Preson —

ek (o Tuancio
Lomién TS Nem

R Al
BARRE, HASS,
91085
388-355-2952
Customer Job Custé 1
LORUSSO CORP. BAY STATE HOMES Jobté 3089
3 BELCHER ST. GRANFORD RD. Trucké 5 6
PLAIRVILLE, HASS. OAKHAK Hixé 30
82762 Nase STATE BINDER 18X RAP
Operator
Ticket$ 9413
Tise Agg TAGG 4 AGG S AGG 3 AGG 2  AGG 1 Agg Total Asp T ASP A Asp Total
Target 2788 800 748 808 2520 352
10:54:55 0 2770 798 740 816 249 7600 9 3% 336
10:55:42 4@ 2788 a1e 738 738 2650 7708 17 348 348
10:56:43 18 2799 840 760 788 2520 769 17 348 348
18:57:535 40 2830 83 770 990 2340 7960 6 1% 396
11:08:39 580 2740 830 740 83 2788 7920 16 352 352
11:04:44 70 2990 790 740 7586 2538 7768 i8 31 Kl

Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date
26 679.83 11:05:36 18/@85/98

46

Fob/Del Location
F 2

Batch Total
8000

7936

16084
24842
32338
40630
48741



Tl?.ucl(_ # 7 2

CENTRAL NASS. ASPHALT CO.
OLD COLDBROOK RD.

’MSS-
01085
588-335-2952

Customer Job Custé |
LORUSSO CORP. BAY STATE HOMES Job# 3089
3 BELCHER ST. CRANFORD RD. Truck# LC 542
PLAINVILLE, MASS. OAKHAN Nigé 3@
82762 Name STATE BINDER 10% RAP

QOperator

Ticketé 9414

Tise Agg TAGG4 AGGD AGG3 AGG 2 AGG 1 Agg Total Asp T ASP A
2867 823 7N 825 29

Target 363
11:07:35 40 2948 850 700 79% 2630 7930 e Jod
11:08:24 60 2920 830 790 888 2540 7960 16 Il
11:09:31 50 283 830 760 848 2570 7850 16 368
11:18:36 68 2910 810 790 80 2679 8230 13 357
11:11:43 68 2900 760 800 868 2550 7878 13 363
11:12:49 60 2889 820 780 838 2630 7940 15 363
11:14:14 30 2040 890 700 760 2540 7738 16 364
11:15:18 78 3070 86@ aie 840 2570 8150 16 365

Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost
Load$ Job Total Time & Date Fob/Del Location
27 713.81 11:16:11 18/85/98 F 2

4t

Asp Total

364
361
368
337
363
363
364
365

Batch Total
8250

8294

16615

24833

33228

41453

49756

37850
66363



"Teo e #H 'LA—J[

CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, KASS.
01085
308-1335-2952
Customer Job Custé |
LORUSSO CORP. BAY STATE HOMES Job# 3089
3 BELCHER ST. CRAVFORD RD. Trucké LC 543
PLAINVILLE, BASS. OAKHAN Nixd 20
82762 Hame STATE BINDER 18X RAP
Operator
Ticket# 3415
Time Agg TAGG4 AGG S AGG3 AGG 2 AGG L Agg Total Asp T ASP A Asp Total
Target 2780 Bo0 4y Gee 2@ P 55 P
11:18:23 58 2880 790 708 830 2530 7738 9 332 332
f1:49:11 58 279 850 790 850 2530 7830 15 M8 M8
11:20:17 30 2848 ) 760 8¢ 25% 7780 15 31 61
11:21:23 58 2779 81@ 778 838 2480 7668 14 390 330
11:22:29 46 2800 778 750 806 249 7618 14 152 352
11:23:35 50 2820 800 800 88 2570 7850 13 351 K3
11:24:42 30 2738 778 700 778 2450 7428 15 338 358
11:25:47 60 2790 818 720 8% 2510 7628 15 350 350
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total T
28 745.17 11:26:41 18/85/98

4

ime & Date Fob]{:Del %ocation

Batch Tota

8082

Al



1%

CENTRAL B BaofiEFHALT
BARRE, MASS,
01005

588-355-2952
Customer Job Cust# 1
LORUSSO CORP. BAY STATE HOMES Jobé 3089
3 BELCHER ST. CRAWFORD RD. Truck# LC 751
PLAINVILLE, HASS. DAKHAN MNixé¢ 30
02762 gane X STATE BINDER 18X RAP

rator

Ticket# 9416
Time Agg TAGG 4 AGGD AGG3 AGG 2 AGG | Agg Total Asp T ASP A Asp Total Batch Total
arget 2788 800 748 80@ 2520 332 8060

T
11:27?83 0 2940 800 740 858 2550 7688 15 354 4 8234
11:28:00 40 2870 800 790 8le 2510 7780 13 352 352 16366
11:29:35 40 2870 820 730 820 2550 7810 15 333 333 24529
11:30:46 58 2820 799 750 820 2338 7718 14 39 349 32588
11:31:46 50 2760 808 718 850 2468 7380 15 35t ktl 40519
11:32:52 40 2788 79 79 858 2338 7740 14 34 354 48613
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time § Date Fob/Del Location
29 769.48 11:33:46 18/85/98 F 2

4



TRVC(ﬁ* #+ 26

CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, MASS.
01005
588-353-2952
Customer Job
LORUSSO CORP. BAY STATE HONES
3 BELCHER ST. CRAVFORD RD.
PLAINVILLE, NASS. DAKHAN
02762

ge

Il M4:15 22 278 790 740

11:35:84 60 2820 820 740 820

11:36:23 40 2770 760 740 830

g8 # 28 W 2B o

11:39:41 20 2920 818 . 830
Agg Tare Asp Tare

Cost/Ton Percent Tax

Load# Job Total
3

TlE Agg TAGG 4 AGGD AGGI AGG2 AGG ]
2780 800 748 2320

2520

2350
2540

%4

2510

Time & Date
793. 4 11:40:35 10/85/98

Custé |

Jobé 3089

Truttzk# LC 732

Hame STM'E BINDER 10X RAP

rator
%ﬁketl 9417

Agg Total Asp T ASP gﬁ 2 Asp Total
7608 16 355 355
7790 14 333 333
To40 15 39 349
7819 13 39 349

Load Cost Amount Tax Dest Charge Total Cost

Fob/Del Location
F 2

Batch Total
8000

7935

16058

24047

48125



Asp Total
352

‘valc_ e 7—4"
CEHEE&LCMP%LT 0.
BARRE, NASS.
#1ea5
508-355-2952
Customer Job Custt |
LORUSSO CORP. BAY STATE HOMES Job# 3089
3 BELCHER ST. CRAVFORD RD. Trucké LC 757
PLAINVILLE, NASS. DAKHAN Nixé 30
82762 Name STATE BIMDER 18X RAP
QOperator
Ticket# 9418
Time Agg TAGG 4 AGGD AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A
Target 2780 800 748 8¢ 2520 352
11:41:06 30 2840 820 778 846 2500 7778 14 352
11:41:54 40 2850 81e 740 838 2510 7748 14 30
11:43:11 50 2880 760 730 808 2340 7718 15 352
11:44:18 20 2790 820 800 830 2530 7738 15 34
11:45:24 50 2819 810 708 78 2510 7350 13 )
11:46:29 48 2930 760 7208 788 2520 7710 13 350
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time L Date
31 817.70 11:47:23 10/85/98

S

Fob/Del Location
F 2

Batch Total
8000

8122
16212
24274
32358
40259
48319



’FE\/CJ" 5«”— 62’%

CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, HASS.
21085
588-335-2932
Customer Job Cust# 8888
CHARGE SALE HUKICIPAL PAVING Jobt 8888
ACCT.ON FILE Truck# 4
Bix¢ 67
Hame SIDE WALK
Operator
Ticket# 9420
Time Agg T AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 2008 4250 417 6667
11:55:19 30 2018 4320 6330 13 411 411 6741
11:35:56 780 281 4230 6240 i1 429 420 13481
11:57:06 7@ 2028 4310 6338 19 418 418 20149
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Asmount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
1 10.97 11:58:01 10/@5/98 F 2

g2~



TReel & 29

CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

L
BARRE, MASS.
01005
588-335-2952
Customer Job
LORUSSO CORP. BAY STATE HOMES
3 BELCHER ST. CRAWFORD RD
PLAINVILLE, MASS. OAKHAN
02762

Time Agg TAGG 4 AGG D AGG 3 AGG 2 AGG 1

Target 2760 80@ 748 808 2520
11:58:23 40 2860 aie 750 740 2460
11:39:21 78 2920 850 730 799 2478
12:00:28 2839 850 838 79 253

12:01:34 40 2848 810 70 820 2540

12:02:33 7@ 2760 790 720 840 2500

12:03:43 50 2968 a1e 760 83 2540
Agg Tare Asp Tare

Cogt/Ton Percent Tax  Load Cost

Load# Job Total
32 842.01

5%

Time & Date
12:04:39 10/@85/98

Custd |
Job# 3089
Truck# WAD

Nizxé# 30

Name STATE BINDER 10X RAP
Operator

Ticket# 9421

Agg Total Asp T ASP 35 ) Asp Total
7628 13 335 355
7760 12 390 390
7850 11 347 347
7768 12 351 351
7630 11 349 349
7900 11 34 34

Amount Tax Dest Charge Total Cost

Fob/Del Location
F 2

Batch Total
8000

7975

16085

24282

32393

49372

48626



Trvele- # 20

CENTRAL MASS, ASPHALT co.

ULg COLDBROOK
01085
508-355-2952
Customer Job

LORUSSO CORP. BAY STATE HOMES
3 BELCHER ST. CRAVFORD RD.
PLAIKVILLE, KASS. OAKHAN
02762

Time Agg TAGG 4 AGGD AGG 3 AGG 2 4AGG 1
2780 800 748 800 2520

Target
12:05:06 38 2810 770 799 81e

12:05:58 3@ 2860 780 6% 800
12:07:35 20 2840 810 740 860
12:08:41 40 20800 810 760 840
12:09:47 40 2810 800 760 818
12:10:533 48 2890 800 760 800
Agg Tare Asp Tare

Cost/Ton Percent Tax

Load$ Job Total
3 866.27

Sy

2470
259
2500
2310
2590

§ Date
12:11: 46 10/05/98

Custé |
Job# 3089
Truck# S G
Hixé 30
Mame STATE BINDER 10X RAP
Operator
Ticket# 9422
Agg Total Asp T ASP A Asp Total Batch Total
% P 350 P S
7738 13 354 34 8084
7600 16 352 352 16036
7840 10 349 349 24225
7718 10 352 352 32287
7690 11 351 351 40328
7840 12 353 353 48521

Load Cost Amount Tax Dest Charge Total Cost

Fob/Del Location
F 2



Toocde # 3

CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, NASS.
21085
388-333-2932
Customer Job
LORUSSO CORP. BAY STATE HOMES
3 BELCHER ST. CRANFORD RD.
PLAINVILLE, MASS. OAKHAN
82762
Time Agg TAGG 4 AGG 5 AGG 3 AGG 2 AGG_L
Target 2867 823 7 825 2599
12:12:11 2816 840 810 85¢ 2560
12:13:85 20 2820 799 720 768 2530
12:14:26 50 289 840 780 890 2538
12:15:33 40 2830 820 770 860 2580
12:16:39 60 2820 800 820 870 2640
12:17:45 200 2990 840 720 860 2690
12:18:52 38 2920 790 800 840 2560
12:19:58 20 2879 79 738 7% 2580
Agg Tare Asp Tare

Cost/Ton Percent Tax

Load# Job Total
A

§s

Time & Date
899.18 12:20:51 10/@85/98

Load Cost Amount Tax Dest Charge

Custé 1
Job# 3089
Truck# LC 542
Nix¢ 30
Name STATE BINDER 10% RAP
Operator
Ticket# 9423
Agg Total Asp T ASP A Asp Total Batch T
99 P X3 P gig*
7890 12 363 363 8253
7620 il 365 365 16238
7930 11 361 361 24529
7880 11 362 362 32771
7950 11 362 362 41083
8010 12 366 366 49439
7910 13 362 362 57731
7728 12 363 363 65814
Total Cost

Fob/Del Location
F 2



OLD COLDBROOK RD.
BARRE, KASS.
81005
388-335-2952
Customer Job Cust 1
LORUSSO CORP. BAY STATE HOMES Job# 3089
3 BELCHER ST. CRAWFORD RD. Truck# LC 543
PLAINVILLE, NASS. OAKHAN Nix¢ 30
02762 Name STATE BINDER 1@% RAP
Operator
Ticket# 9424
Tise Agg TAGG 4 AGGS AGGI AGG 2 AGG 1 Agg Total Asp T ASP A
Target 2788 800 748 8 2520 332
12:21:25 20 2760 780 720 8% 2630 7800 13 352
12:22:22 4@ 2910 810 798 8% 2520 7840 14 353
12:23:41 30 2820 830 780 85¢ 2450 7738 13 333
12:24:47 10 2888 810 750 810 2348 779 14 332
12:25:53 50 2938 798 760 83 2520 7838 14 352
12:26:59 -10 2800 830 690 8e@ 2500 7628 13 354
12:28:85 20 2800 810 760 799 43 7610 13 48
12:29:11 58 2730 790 769 85¢ 2540 7698 13 348
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost
Load# Job Total Time & Date Fob/Del Location
35 931. 34 12:30:@5 18/05/98 F 2

,\ Fldz:“” A L2

S¢

CENTRAL MASS. ASPHALT CO.

Asp Total

352
333
335
352
352
354
348
348

Batch Total
8008

8152

Y
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CENTRAL NMASS. ASPHALT CO.

OLD COLDBROOK RD
BARRE, MASS.
01085
508-355-2952
Custoser Job Cust¥ 1|
LORUSSO CORP. BAY STATE HOMES Job# 3089
3 BELCHER ST. CRAWFORD RD, Truckt LC 751
PLAINVILLE, MASS. DAKHAY Nixé 30
02762 llale GTATE BINDER 10X RAP
Operator
. T MG 5 5 6 Ticket# 9425
ime 4 A AGG 3 AGG 2 AGG ) Total Asp T ASP A Asp Total Batch T
taret 2 M T i T PR i P 243
12:38:30 20 2900 m 780 808 2550 7839 14 355 355 8185
12:31:24 580 2849 830 79 848 2510 7778 15 354 354 16309
12:32:47 20 2830 800 770 840 2520 7760 14 351 351 24420
12:33:53 50 2740 780 678 830 2470 7499 13 R7 348 32258
12:34:59 30 778 790 710 810 2320 7530 i3 351 351 40139
12:36:85 40 2930 800 780 840 2580 7930 16 3M 354 48423
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total & Date Fob/Del Location
36 935.75 12:36: 59 10105!98 F 2

St
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CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, NASS.
01005
388-355-2952
Customer Job Cust# 9999
CASH SALE DRIVEVAY MIX Job#
CUST. ON FILE Trucké 2
Nixé 67
Name SIDE WALK
Operator
Ticket# 9426
Time Agg TAGG 2 AGG 1 Agg Total 4sp T ASP A Asp Total Batch Total
Target 2250 4781 469 7500
12:39:48 10 2278 4830 7100 10 471 471 7571
12:40:19 50 2278 4770 7040 13 473 473 15884
12:41:28 40 2199 4750 6940 12 472 472 2249
12:42:34 48 228 4770 - 7020 12 469 469 29985
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
1 14.99 12:43:29 10/05/98 F 2

5%
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CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, MASS.
81005
588-355-2952
Customer Job Custé |
LORUSSO CORP. BAY STATE HOMES Job# 3089
3 BELCHER ST. CRAVFORD RD. Truck# LC 757
PLAINVILLE, MASS. OAKHAN Nixt 30
02762 Name STATE BINDER 10% RAP
Operator
Ticket# 9427
Time Agg TAGG 4 AGGS AGG3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 2788 800 748 800 2520 332 8000
12:43:59 40 20880 800 810 830 2540 7860 16 350 350 820
12:44:48 S0 2800 820 73 800 2330 7738 13 349 39 16289
12:46:84 50 2080 760 778 838 2520 7680 14 351 351 24320
12:47:11 3B 283 790 720 8le 2460 7610 14 351 351 32281
12:48:16 20 279 800 720 83 2330 7670 14 349 349 40300
12:49:22 50 289 790 740 850 2520 7790 14 355 335 48445
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
37 979.97 12:50:16 18/85/98 F 2

9
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CENTRAL MASS. ASPESLT co.

2440
2310
2368
2320
2560

OLD COLDBROOK
BARRE, MASS.
0108
908-335-2952
Customer Job
LORUSSO CORP. BAY STATE HOMES
3 BELCHER ST. CRANFORD RD.
PLAINVILLE, MASS. OAKHAN
02762
Time Agg TAGG 4 AGGD AGG3 AGG 2 AGG 1
Target 2768 800 748 8¢ 2520
12:50:45 30 2840 920 760 830
12:52:23 200 2799 940 760 87e
12:53:29 40 2828 830 730 770
12:54:35 40 2070 780 770 800
12:35:41 40 2718 830 730 81e
12:56:47 40 2768 870 770 79
Agg Tare Asp Tare

Cast/Ton Percent Tax

Load# Job Total
38

o

Time & Date
1084. 40 12:57:40 18/85/98

Custt 1
Job# 3089
Truck# WAD
Nix¢ 39
Name STATE BINDER 10% RAP
Operator
Ticket# 9428
Agg Total Asp T ASP A Asp Total Batch Total
352 8069
7918 16 353 333 8263
7608 14 351 351 16414
7660 13 333 333 24427
7980 14 353 333 32760
7620 14 347 347 40727
7778 15 357 357 48854

Load Cost Amount Tax Dest Charge Total Cost

Fob/Del Location
F 2
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CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.
BARRE, MASS.
21005
988-355-2932

Customer Job Custé 9939
CASH SALE DRIVEWAY NIX Job# 9993
CUST. ON FILE Truck# 3
Hix¢ 2
Name 1/2 BINDER
Qperator
Ticket# 9429
Time Agg TAGG 3 AGG 2 AGG I Agg Total Asp T ASP A Asp Total Batch Total
Target 2540 2700 2400 360 8000
1:52:03 8 255 2700 239 7640 i1 36t 361 8001
1:52:38 60 2540 2698 2400 7630 16 338 338 15989
1:53:44 200 2330 2738 U 7680 16 363 363 24032
1:94:38 50 2518 2640 230 7500 15 362 362 31894
1:39:56 @ 2350 2730 4N 7700 14 364 364 39958
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load$ Job Total Time & Date Fob/Del Location
1 19,98 13:56:50 18/05/98 F 2

|



Datasheet

A

batt Pt ()

A
A

Date:

o5 —4¢

Josh borkond |, JoctX Howk T

Froek Phoeny

START | STOP | JOB# | TRUCK | MIX TYPE | TICKET NUM. | MIX TEMP | STACK TEMP | ASPHALT TEMP | BATCH TOTAL
DEGF (10) DEGF (11) DEGF (Ibs)
6:34 | 6o | 4929 | D 15 9439 ) 1 528498
63 [ €136 | 208q | Le757 30 a3g N 4a 954
b 3|64y | qaaq] & )G 9.39 3 Vg aq9)
g | 654 | 2099 | waD 30 93¢ 4 Y7674
(-5 |weo | 3949 | K¢ 26 93¢¢” ugi12¢
1:0217:08 | 3059 56-| 1¢ 9386 agled
J:o04l 718 | 2099] Lesya| 30 q43¢7 5665¢
7.5 |9-03|3099 [ Lesws| 39 9396 L4143
10: Vb [ 10:4%] 3099 | Lc 751 Jo G409 Ug 105
10 38| (0391 9999 313 94 #O ) o b gS™
o/41 12i%3 lgegg | 4 3% 74 1) 17904
Vg [nisy | adea | QLK | b 9419 U733

Barre Plant Data Sheets
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CENTRAL MASS. ASPHALT CO.
OLD COLDBROGK RD.

BARRE, NASS,
81005
308-335-2952
Customer Job Gust? 9999
CASH SALE DRIVEWAY MIX Jobt 9999
CUST. ON FILE Truck# 2
Nix¢ 13
Nase STATE TOP (TYPE I}
Operator
Ticket? 9381
Time Agg T AGG 3 AGG 2 AGG | Agg Total Asp T ASP A Asp Total Batch Total
Target 0 488 2680 144 9 ™ plotat  RARCh Thade
6:24:24 0 1460 2640 3390 7490 8 491 491 7981
6:24:38 40 1470 2650 3310 7430 i3 487 487 15898

Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge “Total Cost

Load# Job Total Time & Date Fob/Del Location
1 7.95 96:26:0% 18/85/98 F 2

6%



GENTRAL MASS. ASPHALT CO.
D COLDBROOK RD.

OLD COLDBROOK RD
BARRE, MASS.
81005
588-353-2952
Customer Jab
LORUSSO CORP. BAY STATE HOMES
3 BELCHER ST. CRANFORD RD.
PLAINVILLE, 8ASS. OAKHAN
02762

Time Agg T AGG 4
99 59

Target
6:29:22 -18 2842 99 79 846 2518
6:30:28 20 2800 1200 758 826 259
6:31:34 3B 279 938 700 826 247¢
6:32:41 40 2778 730 75 828 24%
6:33:47 1@ 2810 740 768 8586 2528
6:34:53 40 2860 780 758 858 26008
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost
Load# Job Total Time & Date
1 24.53 96:35:46 18/85/98

AGG 3 AGG3 AGG 2 AGG 1
89 800 748 gee 252

Truck# LC 757

Mixé 30

Hame STATE BINDER 10% RAP
Operator

Ticket# 3382

Agg Total Asp T ASP A Asp Total Batch Total
332 8000

7979 39 358 338 8328
8160 15 352 352 16840
7710 14 348 J48 24898
7580 14 335 335 32833
7650 12 3Bl 31 49864
7840 12 330 350 49054

Amount Tax Dest Charge Total Cost

Fob/Del Location
F 2



CENTRAL NASS. ASPHALT GO,
OLD COLDBROOK RD. -

BARRE, KASS.
01085
588-355-2952
Customer Job
CASH SALE DRIVEWAY NIX

CUST. ON FILE

Time Agg T AGG 2 AGG |
Target 2324 4900

6:36128 4940

6:37:85 38 2358 4900

6:38:12 30 2478 4930

6:39:18 28 2518 4958

£:40:24 20 2548 4910

6:41:31 10 2548 5040
Agg Tare Asp Tare

Cost/Ton Percent Tax Load Cost

Load# Job Total
1 24.15

s

7478
7450
7420
7460
7450
7580

Amount Tax Dest Charge

W LALNCN O WO

Agg Total Asp T ASP A
% P 376

3856
382
374
wn
377

Time L Date
96:42:24 198/85/98

Custt 9999
Job# 9999
Trucké 2

Mizé 16

Name STATE DENSE TOP

Qperator

Ticket# 3383
Batch Total
8008

Asp Total

3635
46
W2
by
an
hYy)

Fob/Del Location
F 2

Total Cost

8833

16871
24073
J2107
40134
46291



CENTRAL NASS. ASPHALT CO.
OLD COLDBROOK RD.
BARRE, HASS.
81085
388-335-2952

Cugtower Job Custé |
LORUSSO CORP. BAY STATE HOMES Job¢ 3089
3 BELCHER ST. CRAWFORD RD. Truck# WAD
PLAINVILLE, MASS. OAKHAN Nixé 30
02762 Mame STATE BINDER 10% RAP
Operator
Ticket 9384
Time Agg TAGG 4 AGG D AGG 3 AGG 2 AGG L Agg Total Asp T ASP A Asp Total Batch Total
Target 2788 800 748 880 2520 332 8000
6:48:31 2788 780 770 820 2479 7628 2 352 352 7972
6:49:16 20 7749 840 778 798 2480 7628 12 348 348 15940
6:58:23 20 2768 800 770 798 2480 7688 12 348 348 23888
6:51: 9 38 279 760 718 788 2480 7328 12 351 351 31759
£:52:33 18 279 802 748 738 2540 7600 13 357 357 39716
6:53:41 18 2748 al1e 769 818 249 7610 12 358 339 47676
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
2 48,37 96:54:34 18/85/98 F 2

(A



CENTRAL MASS. ASPHALT CO.

OLD COLDBROOK RD.
BARRE, ASS.
21003
388-333-2932
Customer Job Custé |
LORUSSO CORP. BAY STATE HOMES Job# 3089
3 BELCHER ST. CRAYFORD RD. Trucké 5 G
PLAIHVILLE, MASS. OAKHAN Nizé 30
82762 Nawe STATE BINDER 1% RAP
Operator
Ticket# 9385
Time Agg T AGG 4 AGG 5 AGG3 AGGZ MGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 2788 748 80 2520 332 8000
6:54:35 18 280¢ m 778 818 2550 7% 13 351 351 881
6:33:33 3@ 2810 800 768 860 2499 7720 12 350 330 16151
6:57:02 20  284e 780 760 868 2540 7808 13 35 350 24301
6:58:63 20 2740 810 738 8l 2560 7658 13 352 332 32383
6:59:15 W 2728 780 710 820 2440 7478 13 354 34 40127
7:08:21 @ 2778 840 738 83 2338 7788 13 K 351 48178
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost  Amount Tax Dest Charge Total Cost

Load# Job Total Tise & Date Fob/Del Location
3 72.46 97:01:14 10105198 F 2

¢t



GENTRAL NMASS. ASPHALT CO.

OLD COLDBROOK RD
BARRE, MASS.
818835
588-355-2952
Custoser Job Custé 9999
CASH SALE TOWK OF ORANGE Jobt 3038
CUST. OM FILE HOLDSHIRE RD Truck# 3G 22
Niz¢ 18
Kase STATE BINDER
Operator
Ticket$ 3386
Time Agg T AGG 4 AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 2800 900 90  300@ 40 8068
7:82:53 -1¢ 2850 930 8% 3038 7780 b 407 487 8107
7:03:33 380 2868 880 920 3018 7670 12 485 485 16182
7:@4:33 40 2788 920 93 018 7640 12 481 401 24223
7:03:40 48 2780 900 838 2948 7430 11 398 398 32071
7:86:31 28 2770 850 868 318 7528 12 399 m 399%
7:07:58 40 29 500 916 3830 7788 11 3% 3% 48166
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Date Fob/Del Location
i 24.08 F 2

Time &
87:08:52 10/85/98

1



CENTRAL MASS. ASPHALT CO.
OLD COLDBROGK RD.

BARRE, KASS.
21085
388-355-2932
Custowmer Job Custé 1
LORUSSD CORP. BAY STATE HOMES Jobt 3089
PLATHVILLE, Riss e il
PLAINVILLE, NASS. ix
82762 Name STATE BINDER 10X RAP
QOperator
Tickett 9387
Tise Agg TAGG 4 AGG S AGG 3 AGG 2 MGG I Agg Total Asp T ASP A Asp Total Batch Total
Target 2867 825 ! 825 299 363 8250
7:09:23 18 2950 830 810 89%¢ 259 3870 12 362 362 8432
7:10:18 30 2940 828 780 840 2600 7380 11 139 ‘ 329 16771
7:12:14 38 2968 850 79 840 2500 8020 12 365 363 25196
7:13:20 & 2830 820 700 8286 2530 7728 12 364 364 33248
7:14:26 18 2890 8ie 79 830 2600 7920 14 363 363 41523
7:13:32 @ 23 840 TR 888 2640 3250 12 339 329 49962
7:16:38 20 2900 850 7680 870 2620 8220 13 3635 365 38347
7:47:44 20 29 829 758 838 2639 7959 13 6t 36l 66658
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load¢ Job Total Time & Date Fob/Del Location
4 185.79 97:18:37 18/85/98 F 2

67



No M35 TEEPN] B The TRvele—

CENTRAL NASS. ASPléleL‘l‘ co.

OLD COLDBROCK
BARRE, NASS.
810805
388-353-2952
Customer Jab Custé |
LORUSSQ CORP. BAY STATE HOMES Job# 3089
3 BELCHER ST. CRAWFORD RD. Truck# LC 543
PLAINVILLE, HASS. OAKHAX Nixt 30
82762 Name STATE BINDER 18% RAP
Dperator
Tickett 33%
Time Agg TAGG 4 AGG 3 AGG] AGG 2 AGG L Agg Total Asp T ASP A Asp Total Batch Total
Target 2768 800 748 8¢ 2520 332 8000
8:53:44 0 2800 800 588 760 2500 7560 8 334 354 7914
8:56:28 10 2838 81e 7308 83 2530 7738 13 338 350 15994
8:57:33 20 2818 aie 738 83 253 7738 15 352 352 24076
8:58:41 10 281@ 790 780 848 2520 7740 i3 352 352 32168
8:39:47 18 2778 790 750 798 2520 7620 16 KN 350 49138
9:80:54 40 2770 830 720 848 2480 7640 16 332 332 48130
9:02:08 10 2700 75¢ 710 788 2360 7500 15 352 332 33982
9:03:% 3@ 292 810 730 83 2520 7818 16 5L K} 64143
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
13 348.22 99:04:08 10/85/98 F 2



Poat cHanse - B NeT 57 Phs Tele

CENTRAL MASS. ASPHALT CO.
oLD BROCK RD.

BAE%,‘DMSS
01005
508-355-2952
Customer Job Custt |
%Uggsu?l]{ Egﬁg}; ga?v%a’rl;ﬁiagﬂm Jokd  30R9
. A . Truck#
PLATRVILLE, NASS. OAKHAN a5 L
02762 Hame STATE BINDER 10X RAP
Operator
Ticket# 9497
Time Agg TAGG 4 AGG S AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A__ Asp Total Batch T%ﬁ
Target 2788 800 748 8ee 2520 352
10:16:19 10 2960 79 768 840 2508 7850 17 3% 3% 8206
10:17:14 20 2800 820 768 820 2550 7790 16 350 358 16306
10:18:50 20 2890 820 710 728 2550 7650 17 351 351 24307
10:19:56 30 2608 800 760 832 2500 7690 i7 349 349 32346
10:21:03 40 2888 780 778 788 2528 7738 18 355 3535 40431
10:22:09 10 3018 810 740 820 2540 7928 18 354 354 48705
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
2 583.08 10:23:02 18/05/98 F 2

71
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CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.
BARRE, KASS.
81085
388-355-2952

Custoser Job Custé 9999
CASH SALE DRIVEWAY MIX Job# 9999
CUST. O FILE Trucké 3

Kix¢ 33
Name 3/8 TOP

Operator
ngkett 9410

Time Agg T AGG 2 AGG 1 Total Asp T ASP A
T g9 Y Agg Total Asp - Asp Total Batch r&t’%

a

10:37?55 10 2828 2850 3670 15 389 389 6059
10:38:20 40 2818 2930 3749 14 386 386 12185
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
i 6.09 10:39:36 10/85/98 F 2

+1—
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OB BT

BARRE, NASS.
01005
588-355-2952
Customer Job Cust# 8888
CHARGE SALE KUNICIPAL PAVING Job# 8888
ACCT.ON FILE Truck# 4
Hix¢ 33
Hame 3/8 TOP
Operator

ngket# 9411

Tine Agg T AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 2778 2835 387 6008

10:41:85 -18 2758 2780 3330 9 389 389 5919

16:41:32 3@ 2740 2820 3360 14 87 7 11866

10:42:52 50 2008 2890 3630 12 388 388 17994
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time L Date Fob/Del Location
1 8.95 10:43:47 16/085/98 F 2

32
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CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, HASS.
01005

588-355-2952
Customer Job Custé 1
LORUSSO CORP. COMN OF MASS. Job# 2959
3 BELCHER ST. RTE 9 Truck# BLK
PLAIKVILLE, HASS. LEICESTER Kix¢ 16
02762 Name STATE DENSE TOP

Operator
Ticket# 9419

Time Agg T AGG 2 AGG 1 Agg Total Agp T ASP A Asp Total Batch Total
Target 2524 4900 376 8000

ar
11:48?52 10 2560 4890 7450 9 373 373 8025
11:49:86 38 2578 4960 7530 12 380 380 16135
11:58:23 50 2548 4860 7420 11 578 578 4133
11:51:38 68 2538 5170 7700 11 373 375 32408
11:32:36 3@ 24780 4830 7300 10 373 735 40283
11:53:41 78 2518 4860 7370 it 589 380 48233

Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
2 48.20 11:54:35 10/85/98 F 2

74



PES PROCESS LOG - ASPHALT PLANT D IN BARRE, MA
Run No. 2 - October 6, 1998
Data recorded by Frank Phoenix
MIX ASPHALT ASPHALT LOADED
TICKET | TEMP, F | STACKTEMP, | ASPHALT | LOADED AND | BUT NOT TESTED,
START STOP JOB# TRUCK |MIX TYPE NO. (10) F(11) TEMP, F TESTED, LBS LBS COMMENTS
6:29 (16) 6:29 2948 LC 757 24 9430 7895 16
7.04 71 7777 1 24 9432 66058
7:14 7:20 2948 WAD 24 9433 387 351 315 48,114
7:21 7:27 2959 BLK 16 9434 400 360 350 48,233 1
7:28 7:34 2948 SG22 24 9435 404 321 320 48,088
7:35 7:40 9999 3 8 9436 419 306 40,437
7:40 7:52 2948 LC 544 24 9437 413 286 66,095 2
7:53 8:02 2948 LC 542 24 9438 396 302 66,196
8:02 8:09 2948 LC 750 24 9439 399 302 48,131
8:10 8:15 9999 3 8 9440 402 316 40,226
8:16 8:26 2948 LC 543 24 9441 404 342 63,645
8:26 8:33 2948 LC 36 24 9442 64,257
8:37 8:43 2948 LC 752 24 9443 386 359 315/320 48,094 3,4
8:44 8:47 8888 4 67 9444 411 337 20,014
8:50 8:57 2948 RS 24 9445 65,832
9:00 9:06 2948 LC 751 24 9446 386 348 325 48,077 5
9:07 9:13 2948 LC 757 24 9447 391 370 320 47,960
9:16 9:24 2948 1 24 8448 66,158
9:28 9:34 2959 PER 16 9449 404 326 47,996 6,7
9:35 9:40 9999 3 33 9450 449 255 34,130 8
9:40 9:46 2948 WAD 24 9451 410 214 330 48,081
9:48 9:54 SG 22 24 9452 411 265 47,919
9:55 10:03 2948 LC 541 24 9453 404 31 65,766
10:03 10:04 9999 3 8 9454 10,145
10:08 10:16 2948 LC 542 24 9455 416 302 332 65,858 9
10:17 10:22 2948 LC 750 24 9456 48,203
10:24 10:26 8888 4 33 9457 18,034
10:28 10:37 2948 LC 543 24 9458 385 277 330 66,064
10:38 10:46 2948 LC 36 24 9459 394 284 64,046
10:47 10:53 2948 LC 752 24 9460 390 307 47,914 12
11:04 11:11 2948 RS 24 9461 412 297 66,173
11:12 11:18 2948 LC 751 24 9462 393 297 320/325 48,020 13
11:19 11:25 2948 LC 757 24 9463 401 288 47,961
11:27 11:35 2948 WE7 24 9464 391 284 66,033 14
11:35 11:38 8888 4 33 9465 392 279 30,446
11:40 11:46 2959 BRN 16 9466 383 283 350 47,925
11:46 11:51 2948 SG 22 24 9467 48,217
11:54 12:00 2948 WAD 24 9468 389 278 320/325 48,186 15
12:02 12:09 2948 LC 541 24 9469 393 273 65,967 17
12:15 12:17 9999 3 33 98470 403 309 2,168
12:38 12:45 2948 LC 750 24 9471 208 127 48,720
12:46 12:57 2948 LC 542 24 9472 376 260 63,726
12:58 13.07 2948 LC 543 24 9473 400 307 64,141
13:08 13:18 2948 LC 36 24 9474 410 320 320 63,838
13:19 13:26 2948 LC 752 24 9475 391 303 320 48,039
13:33 13:39 2948 LC 757 24 9476 48,480
13:58 9999 3 8 9477 14,109
14:11 9999 3 33 9478 8,026
14:51 9999 3 33 9479 22,264
15:19 9999 3 15 9481 49,034
Total Total (Ibs.) 1,832,428 536,712
Total (tons) 816.2 268.4
Comments

1 No RAP In Mix (Also Truck wio Exhaust Stack)

2 Waiting On AFF - Slow Down In Tunnel

3 Port Change

4 Emissions Off Body Of Truck

5 Missed Truck - Tunnel Not Secure

6 Dumped Dry Gravel Into Truck - Stopped Sampling, Shut Down Fan
7 Missed Part Of First Dump

8 Truck w/o Exhaust Stack

9 Missed First Part Of First Drop

10 Temp In Shoot That Feeds Hot Elevator

1 Stack Temp At Baghouse Iniet

12 Extended Test - Truck Left In Tunnel Beyond 15 Second Hold Time (10:53-11:02)
13 Missed First Part Of First Drop

14 Truck w/o Exhaust Cover

15 Port Change

16 Plant Start Up

17 Extended Test Start (12:09-12:14)

Procda~1.xls




PES PROCESS LOG - ASPHALT PLANT D IN BARRE, MA
Run No. 2 - October 6, 1998 As()M,r B\ Mix ’T\] p=
Data recorded by Frank Phoenix :
MIX “
TICKET | TEMP, F [STACK TEMP, F| ASPHALT | ASPHALT LOADED AND
START STOP JOB # TRUCK {MIX TYPE NO. (10) (11) TEMP, F TESTED, LBS Asphalt By Mix COMMENTS
7:35 7:40 9999 3 8 1 419 306 40,437
8:10 8:15 9999 3 8 2 402 316 40,226
80,663
721 727 2959 BLK 16 9434 400 360 350 48,233 1
9:28 9:34 2959 PER 16 9449 404 326 47,996 6,7
11:40 11:46 2959 BRN 16 9466 383 283 350 47,925
144,154
7:14 7:20 2948 WAD 24 9433 387 351 315 48,114
7:28 7:34 2948 SG 22 24 9435 404 321 320 48,088
7:40 7:52 2948 LC 544 24 9436 413 286 66,095 2
7:53 8:02 2948 LC 542 24 9437 396 302 66,196
8:02 8:09 2948 LC 750 24 9438 399 302 48,131
816 8:26 2948 LC 543 24 9439 404 342 63,645
8:37 8:43 2948 LC 752 24 9443 386 359 315/320 48,094 3,4
9:00 9:06 2948 LC 751 24 9446 386 348 325 48,077 5
9:.07 9:13 2948 LC 757 24 9447 391 370 320 47,960
9:40 9:46 2948 WAD 24 9451 410 214 330 48,081
9:48 9:54 SG 22 24 9452 411 265 47,919
9:55 10:03 2948 LC 541 24 9453 404 311 65,766
10:08 10:16 2948 LC 542 24 9455 416 302 332 65,858 9
10:28 10:37 2948 LC 543 24 9458 385 277 330 66,064
10:38 10:46 2948 LC 36 24 9459 394 284 64,046
10:47 10:53 2948 LC 752 24 9460 390 307 47,914 12
11:04 11:11 2948 RS 24 9461 412 297 66,173
11:12 11:18 2948 LC 751 24 9462 393 297 320/325 48,020 13
11:19 11:25 2948 LC 757 24 9463 401 288 47,961
11:27 11:35 2948 WE7 24 9464 391 284 66,033 14
11:54 12:00 2948 WAD 24 9468 389 278 320/325 48,186 15
12:02 12:09 2948 LC 541 24 9469 393 273 65,967 17
12:38 12:45 2948 LC 750 24 9471 208 127 48,720
12:46 12:57 2948 LC 542 24 9472 376 260 63,726
12:58 13:.07 2948 LC 543 24 9473 400 307 64,141
13:08 13:18 2948 LC 36 24 9474 410 320 320 63,838
13:19 13:26 2948 LC 752 24 9475 391 303 320 48,039
1,520,852
9:356 9:40 9999 3 33 9450 449 255 34,130 8
11:35 11:39 8888 4 33 9465 392 279 30,446
12:15 12:17 9999 3 33 9470 403 309 2,169
66,745
8:44 8:47 8888 4 67 9444 411 337 20,014 20,014
™ Total 304.5 Total (Ibs.) 1,832,428 1.832.428
Total (tons) 916.2 916.2
Comments
1 No RAP In Mix (Also Truck w/o Exhaust Stack)
2 Waiting On AFF - Slow Down In Tunnel
3 Port Change
4 Emissions Off Body Of Truck
5 Missed Truck - Tunnel Not Secure
[ Dumped Dry Gravel into Truck - Stopped Sampling, Shut Down Fan
7 Missed Part Of First Dump
8 Truck w/o Exhaust Stack
9 Missed First Part Of First Drop
10 Temp In Shoot That Feeds Hot Elevator

1
12
13
14
15
16
17

16

Stack Temp At Baghouse Inlet

Extended Test - Truck Left In Tunnel Beyond 15 Second Hold Time (10:53-11:02)
Missed First Part Of First Drop

Truck w/o Exhaust Cover

Port Change

Plant Start Up

Extended Test Start (12:09-12:14)

Procda~2.xls
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CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, HASS.
81005
388-355-2952
Cugtomer Job Custé |
LORUSSO CORP. COMH, OF HASS. Job$ 2948
3 BELCHER ST. DIST. 3 / CONTRACT # 9 Trucké YAD
PLAINVILLE, NASS. RTE. 12 ASHBURKHAN Hixé 24
62762 Name MODIFIED TOP 10% RAP
Oferatur
Ticket# 9413
Time Agg TAGG3 AGG S AGG 2 AGG | Agg Total Asp T ASP A Asp Total Batch Total
Target 2476 800 142 292 384 8000
7:13:87 -20 2489 738 1368 2920 7490 39 387 387 877
7:13:37 8 4% 920 1418 292 7700 13 386 386 15963
7:15:3 2 UN 860 1438 2920 7680 14 382 382 24025
7:16:09 20 2518 850 1450 2908 7718 12 38 381 2116
7:17:15 10 2480 768 1430 2940 7618 13 382 a2 40108
7:18:22 -10 2499 77 1418 2938 7620 1t 386 386 48114
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Tine & Date Fob/Del Location
2 48.90 97:19:14 19/86/98 F 2



BARRE, MASS.
01005
508-355-2952
Custower Job Custé 1
LORUSSO CORP. COMM OF MASS. Job# 2959
3 BELCHER ST. RTE9 Trucké BLK
PLAIRVILLE, HASS. LEICESTER Mix¢ 16
92762 Mame STATE DENSE TOP
(perator
Ticket# 9434
Time Agg T AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 54 4900 576 8000
7:19:51 0 K7 4900 7470 9 579 579 8049
7:20:33 20 2480 4910 7399 7 77 1) 16016
7:21:44 @ 2546 4890 7430 5 576 376 24022
7:22:51 -10 2550 4920 7470 7 577 ST 32069
7:23:57 20 239 4870 7390 8 578 578 40037
7:25:@3 10 259 5070 7620 6 576 576 48213
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
1 24.12 07:25:56 10/06/98 F 2

19




CEIITRAL l(&SS ASPHALT CO.
LDBROOK RD.

OLd €
BARRE HASS.
01005
588-355-2952
Customer Custé 1
LORUSSO CORP. lell OF 4 Job# 2948
3 BELCHER ST. DIST. 3 / CDIITRACT 9 Trucké 3G 22
PLAINVILLE, NASS. RTE. 12 ASHBURNHAY ix
02762
Operator
Ticket# 9435
Time Agg TAGG 3 AGG D AGG 2 AGG 1 Agg Total Asp T ASP A
Target 2476 800 1420 2920 384
7:26:52 -10 2460 780 1440 2880 7560 8 383
7:27:33 10 24W 799 1399 2910 7340 11 381
7:28:45 9 2460 820 1430 2080 7399 10 382
7:29:51 -10 2499 840 1420 2910 7660 9 382
7:30:97 10 2480 830 1420 2930 7660 10 386
7:32:4 20 2 800 1430 3050 7780 10 382

Agg Tare Agp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date
3 72.84 07:32:56 10/06/98

Fob/Del Location
F 2

t A4
Nawe MODIFIED TOP 1@X RAP

Asp Total

385
381
382
Ja2
386
382

Batch Total
8000

7945
15866
23838
J1a80
39926
4aesa



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, MASS.
91003
588-355-2952
Customer Job Cust# 9999
CASH SALE DRIVEWAY MIX Job# 9999
CUST. ON FILE Truck# 3
Nix¢ 8
Kame  BINDER NMIX
Operator
Ticket# 9436
T1le Agg TAGG 4 AGG3 AGG 2 AGG L Agg Total Asp T ASP A
Targe 2812 1148 1146 2508 400
7: 33 3 @ 3120 1lee il 2500 7830 7 401
7:34:20 20 289 1140 1128 2500 7650 9 398
7:33:33 10 2858 1156 1140 2519 7630 8 401
7:36:39 20 2848 1180 1138 2518 7660 8 401
7:37:45 10 2888 1120 1158 2500 7650 7 3%
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost
Load# Job Total Tise & Date Fob/Del Location
1 20.22 07:38:38 18/06/98 F 2

8

Agp Total

401
398
491
401
3%

Batch Total
8008

8231
16279
24339
32391
40437



b ¢

CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, HASS.
01025
308-355-2952
Custoser © Job Custf 1
- LORUSSD CORP. CONNM. OF NASS. Jobé 2948
3 BELCHER ST. DISY. 3 / CONTRACT ¢ 9 Trucké LC 544

* PLAINVILLE, HASS. RTE. 12 ASHBURNHAN Nix¢ 24

82762 Mame NODIFIED TOP 10% RAP

‘ Operator

Ticket# 9437
Tise Agg TAGG 3 AGG S AGG.Z  AGG ) hgg Total Asp T ASP A Asp Total Batch Total

Target 2353 825 -H64 311 3% 8249
7:39:551 -0 2560 85¢ 1518 3018 7938 e 404 X
7:40:37 20 2338 820 1430 3978 7818 7 1 M 16535
7:41:45 20 240 840 1450 3040 7870 7 I3 3% 24799

T O7:42:52 18 2578 838 1480 304l 7928 A 401 481 B X V. )
7:46:42 20 2330 - 810 1410 2950 7708 9 392 392 41212
7:47:49 0 2540 820 1470 3030 7868 8 395 395 49467
7:48:55 8 2568 770 - 1499 3000 7820 9 397 KT 37684
7:50:08 20 2560 %0 1480 3010 - 8010 9 401 491 . 66895

Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Tise & Date Fob/Del Location
4 105.09 97:59:53 18/06/98 F 2



CENTRAL NASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, HASS.
81005
388-353-2952
Customer Job Custé |
LORUSSO CORP. COMK. OF NASS. Job# 2948
3 BELCHER ST. DIST. 3 7 CONTRACT # 9 Trucké LC 542
PLAINVILLE, NASS, RYE. 12 ASHBURNHAN Hixt 24
82762 Name MODIFIED TOP 18% RAP
Operator
Ticket# 38
Time Agg TAGG3 AGE S AGG 2 AGG 1 Agg Total &sp T ASP A Asp Total Batch Total
arget 2533 823 1464 3011 3% 8249
7:51:33 -20 2628 899 1368 301@ 8220 5 395 393 8415
7:52:19 o 2558 800 1468 3020 7830 9 397 -/ 16642
7:54:11 8 2510 816 1418 299 . 7728 9 1% 134 24736
7:55:17 1@ 2538 832 1440 3010 7830 9 Ky IH 32980
7:5%6:24 20 259 788 1458 3420 7788 B 3% 395 41135
1588 20 2568 92¢ 1488 30 7980 8 402 482 49537
7:58:35 0 2578 860 14% 3020 7940 3 92 192 37869
7:59:42 8 B 83 1510 3020 7930 18 197 397 66196
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
5 138.19 08:08:35 10/96/98 F 2



CENTRAL BASS. ASPHALT CO.
OLD COLDBROCK RD.

NASS.
91085
588-355-2952
Custoser Job Custé |
LORUSSO CORP. COMN. OF MASS. Jobé 2948
3 BELCHER ST. DIST. 3 / CONTRACT # 9 TrucuLC‘ISO
PLAINVILLE, MASS. RTE. 12 ASHBURNHAK Hix¢ 24
92762 Name NMODIFIED TOP 10X RAP
rator
Ticket# 9439
Time Agg T AGG 3 AGG 5 AGG 2 AGG 1 Agg Total Asp T ASP & Asp Total Batch Total
Target 2476 292 384 8000
B:81:25 -20 M4 860 1330 2878 7508 6 84 384 7884
8:02:18 Y/ ] 810 1400 292 7608 9 3483 383 15867
8:03:32 2 4N 770 1466 2900 7620 9 384 84 23871
8:84:38 30 2518 87¢ 140 2940 7728 9 334 384 31975
8:05:45 22 2500 840 1450 2940 7738 9 382 382 49087 -
8:06:58 38 2500 818 1450 290 7668 9 84 334 48131
Agg Tare Agp Tare
Cost/Ton Percent Tax  Load Cost Awount Tax Dest Charge Total Cost
Load# Job Total Time b Date Fob/Del Location
6 162.26 88:07:43 18/06/98 F 2



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.
BARRE, HASS.
91005
588-355-2952
Customer Job
CASH SALE DRIVEWAY NIX
CUST. ON FILE

Targe
8:08:15 8 7% 1150
8:09:03 10 28186 1160
8:11:19 20 2848 1180
8:12:25 @ 283 1180
8:13:31 10 2888 1130
Agg Tare Asp Tare

1070
1130
117¢
1170
117¢

Cost/Ton Percent Tax  Load Cost

Load# Job Total
2 40.33

8<

Tine Agg TAGG 4 AGG 3 AGG 2 AGG L
t W12 1140 1140 2508

2498
2500
2300
2300
2538

Custé 9999
Job# 9999
Truck# 3

Nix¢ 8
Hame  BINDER NIX

QOperator

Ticket# 9440

Agg Total Asp T ASP A
gg P 400

7460
7600
7698
7768
7718

404
403
338
400
401

A =3~ DO

Asount Tax Dest Charge Total Cost

T
08:14:24

ise & Date
18/06/98

Fob/Del Location
F 2

Asp Total

484
443
3%
408
401

Batch Total
8008

7864
15867
23935
2115
40226



CENTRAL NASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, MASS.
1005 /'*7
588-355-2952 //1 r
Cugtomer Job Custé 1
LORSSD. CORP. COMM. OF MASS. Jobt 2948
3 BELCHER ST. DIST. 3 / CONTRACT # 9 Trucké LC 343
PUII!ILLE. HASS. “RTE. 12 ASHBURKHAM Nixd 24
- 92762 Name MODIFIED TOP 18Y RAP
Operator
Tickett 9441
Tiu Agg TAGG3 AGGS AGG 2 AGG L Agg Total Asp T ASP A Asp Total Batch Total
arge 2476 806 1420 2920 k' 8000
B8:14: 8 UN 776 1340 2860 7399 4 84 384 7774
8:15:43 20 2460 780 1420 2899 7550 6 382 382 157e6
8:18:32 -18 2580 816 1456 2950 7710 7 383 a3 3
8:19:38 P N 740 1440 2990 7650 7 83 383 31832
8:20:44 8 250 70 1438 2940 759 7 383 383 39885
8:21:580 -10 249 750 1368 2840 7440 7 83 3 47628
8:22:36 10 24N 780 - 1418 - 2918 7530 7 85 385 33543
8:24:02 8 4% 820 1458 298 7728 6 382 k. 7} 63643
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time L Date Fob/Del Location
7 194.08 08:24:55 19/86/98 F 2

8L



CENTRAL MASS. ASPHALT C0.
GLD COLDBROOK RD.

HASS.
01885
3088-335-2952
Cuatomer Job Custé 1
. LORUSSO CORP. CONY. OF MASS. Job¢ 2948
3 BELCHER ST, DIST. 3 / CONTRACT # 9 Trucké LC 752
PLAINVILLE, MASS. RTE. 12 ASHBURNHAM Nixk 24
82762 Naee HODIFIED TOP 18% RAP
, rator
‘ Ticket# 9443
Tise Agg TAGG 3 AGG 3 AGG 2 AGG 1 hgg Total Asp T ASP A Asp Total Batch Total
Target 2476 800 1420 2920 a4 4800
8:35:57 -0 M 8% 13886 2930 757 ) 387 w7 7957
8:36:48 20 249 800 1416 2950 7658 7 383 343 159%
8:37:47 186 2588 808 1420 2900 7620 7 382 382 23992
8:38:33 20 2478 838 1440 2900 7640 7 381 ' JaL 32813
8:39:53 20 2480 800 1430  295¢ 7660 7 384 4 40057
8:41:85 20 2480 gee 1438 2940 7658 7 387 a7 48054
Agg Tare Asp Tare

Cast/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
9 258.26 88:41:57 10/06/98 F 2



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, NASS.
01005
588-355-2952
Customer Jab
CHARGE SALE NUNICIPAL PAVING
ACCT.ON FILE

Time Agg T AGG 2 AGG 1
Target 2000 4250
8:42:36 -10 1950 4240
8:43:16 0 2010 4260
8:45:19 8 203 4270
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge

Load# Job Total
1 10.01

g9

Total Asp T ASP A
Agg P A

6190
6270
6308

4
3
4

Time & Date
08:46:13 10/06/98

415
421
418

Custé 8888
Jobé 8888
Truckt 4
Nix¢ 67
Mase SIDE WALK
Operator
Ticket# 9444
Asp Total Batch Total
6667
415 6685
421 132%
418 20014

Fob/Del %ocation

F

Total Cost

\\



CENTRAL MASS. ASPHALT CO.
0LD COLDBROOK™ RD.

BARRE, MASS.
01085
588-335-2952
Custoser Job Custt 1
LORUSSO CORP. COMNM. OF MASS. Job# 2945
3 BELCHER ST, DIST. 3 / COMTRACT # 9 Truck# LC 751
PLAINVILLE, HASS. RTE. 12 ASHBURNHAN Nix¢ 24
02762 . Name  MODIFIED TOP 10X RAP
k : rator
a Ticketf 46
Time Agg TAGG 3 AGGS AGG 2 AGG 1 Agg Total Aep T ASP A Asp Total Batch Total
arget 2476 806 1420 292 384 8008
8:59:09 8 Xile 800 1418 2970 7690 2 388 388 8078
8:59:52 B 2480 838 1400 2920 7630 b 384 364 16892
9:01:14 40 2508 800 1426 2900 7620 6 384 B4 24096
9:82:21 40 2500 6% 4N 2958 7678 6 B8l 11 32147
9:03:27 40 M9 780 1399 2889 7548 6 387 387 40874
9:04:33 30 2460 799 U4W 2920 7620 6 383 ] 48077
Agg Tare Asp Tare -

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load$ Job Total Tise § Date Fob/Del Location
11 7.2 £9:05:26 10/06/98 F 2

[



CENTRAL MASS. ASPHALT GO.
OLD COLDBRODK RD.

BARRE, MASS.
91085
398-155-2952
Cugtomer Job Custé |
LORUSSD CORP. COMN. OF MASS, Job# 2948
3 BELCHER ST. DIST. 3 / CONTRACT # 9 Truck# LC 757
PLAINVILLE, NASS. RTE. 12 ASHPURNHAN Hixt 24
82762 awe NODIFIED TOP 18X RAP
Operator
Ticket# 9447
Time Agg TAGG3 AGG S AGG 2 AGG ) Agg Total Asp T ASP A Asp Total Batch Total
Target 2476 800 1420 2920 384 2000
9:06:84 20 826 1420 2910 7658 4 384 384 8834
9:86:48 40 2% 818 1466 2920 7680 6 384 184 16638
9:08:83 40 249 8% 1428 2930 7678 7 387 387 24135
9:09:10 18 2480 788 1468 2920 7658 7 383 a3 32188
9:18:16 40 2150 778 1350 2868 7438 & 383 a3 40001
9:11:22 40 2508 79 1399 2909 7580 7 379 31 4798
Agg Tare Agp Tare

Cogt/Ton Percent Tex  load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Tine & Date Fob/Del Location
12 331. 28 99:12:14 10/86/98 F 2

S



CENTRAL MASS. ASPHALT £O0.
OLD COLDBROOK RD.

BARRE, NASS.
210835
508-355-2952
Custoser Job
gﬂRUSS) CM;TP gmm OF NASS.
Pl , MAgs, Lﬁﬁgﬁfﬁa
02762
Time Agg T AGG 2 AGG |
arget 524 490
9:25:56 @ 2568 4890 7459
9:26:30 46 2519 4880 739
9:28:33 1@ 2338 4920 7450
9:29:39 40 2540 4930 7470
9:30:45 50 240 4900 7440
9:31:51 40 2470 4860 7339
Agg Tare Asp Tare

=3 ) OO D i

Total Asp T ASP &
igg P be

wm
b
360
376
376
369

Custé |
Job# ‘ 2939
T
iy
Hawe STATE DEMSE TOP
Operator
Ticket# 9449
Asp Total Batch Tetal
2008

77 8827
577 1599
a0 24024
376 32070
376 40086
588 479%

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Loadg Job Total Time 4 Date

48.12 89:32:45 10/96/98

qL

Fob/Del Location
F 2



CENTRAL MASS. ASPHALT CO.

OLD COLDBROOK RD.
BARRE, MASS.
9100835
388-335-2952
Customer Job Custé 9999
CASH SALE DRIVEWAY NIX Jobt 9999
CUST. OK FILE Truck# 3
Bix¢ 33
Name 3/8 TOP
QOperator
Ticket# 3450
Time Agg T AGG 2 MGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 4016 48 8508
9:34:54 8 3950 4070 8020 3 345 M5 8363
9:35:28 40 3988 4050 8030 6 350 35 17145
9:36:35 40 3938 4030 7960 6 45 M5 25658
9:37:41 50 398 3970 7938 6 350 390 34139
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
i 17.97 99:36:34 10/86/98 F 2

Q-



\o

CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, HASS.,
01085
388-335-2952
Customer Job Custt |
LORUSSO CORP. : - COMM. OF MASS. Job# 2948
3 BELCHER ST. DISYT. 3 / CONTRACT # 9 Trucks WAD
PLAINVILLE, MASS. RTE. 12 ASHBURNHAN Nix¢ 24
82762 Name HMODIFIED TOP 18% RAP
: rator
Ticket# 9451
Time Agg TAGG3 AGGS AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 176 888 1426 2920 384 8000
9:39:18 30 2468 856 13886 2840 7538 8 386 386 7916
9:39: 4 B 249 7590 1416 293 7589 7 358 80 13876
9:41:38 60 - 2440 850 1410 293 7630 8 380 389 23886
9:42:44 40 2460 830 143 293¢ 7650 8 386 386 31922
9:43:0 30 2508 840 140 2940 7720 9 382 382 48024
9:44:50 9 2508 810 1458 2919 7670 8 387 a7 480681
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Tise 3 Date Fob/Del Location
14 388. 32 99:45:49 19/86/93 F 2

%



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, NASS.
01085
588-355-2952
Customer Job Custé |
LORUSSO CORP. COMM. OF MASS. Jobt 2948
3 BELCHER ST. DIST. 3 / CONTRACT # 9 Truck# LC 541
PLAINVILLE, NASS. RTE. 12 ASHBURNHAN Mizé 24
- 92762 Kawe NODIFIED TGP 10% RAP
Operator
Ticket} 9433
Time Agg TAGG3 AGG3 AGGZ AGG L dgg Total Asp T ASP A Asp Total Batch Total
Target 533 825 1464 3811 3% 8249
9:53:27 10 2528 880 1480 D010 7730 7 402 492 8132
9:54:18 68 2549 810 1488 299 7829 9 ! Ky 16346
9:55:59 4@ XN 83 149 3ele 7999 1@ 393 393 24639
9:57:845 W 2568 8686 1492 20 7930 i® KK} 3933 32962
9:38:11 3@ 2510 840 1508 3038 7880 10 399 39 41241
9:59:17 S0 25578 gle 139 2970 7740 10 N Ky 2] 49374
10:08:24 30 2520 799 1448 299 7749 10 33 M 37508
10:81:3¢ 60 2540 820 1468 340 7360 18 39 398 65766
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
16 445,16 10:82:23 18/06/98 Fo2



CENTRAL MASS. ASPHALT £0.
OLD COLDBROOK RD.

BARRE, MASS.
81005
S88-355-2952
Cugtomer Job Custé 1
LORUSSO CORP. CONMN. OF NASS. Job#é 2948
3 BELCHER ST. DIST. 3 / CONTRACT # 9 Truck# LC 542
PLAINVILLE, NASS. RTE. 12 ASHBURNHANM Bixt 24
92762 Hame NODIFIED TOP 1@X RAP
Operator
Ticket# 9435
Tise Agg TAGG 3 AGG 5 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 63 825 464 01l 3% 8249
10:87:65 10 2529 850 1410  3ele 7798 2 39 3% 8186
10:07:5¢ 50  254¢ 81 1468 2010 7820 g 395 395 16401
10:08:56 40 2568 850 149 302 7920 9 394 94 24715
10:10:83 30 2548 846 1480 29% 785¢ 9 358 398 32963
10:11:09 20 2618 830 1460 Jede 7940 19 3% % 41299
10:12:15 S8 257 830 14 N 7860 9 400 490 49559
19:13:21 68 2350 818 1438 000 779 9 N 14 57743
10:14:27 40 2518 798 1418 3ele 7720 9 395 39 65858
Agg Tare Asp Tare

Cost/Ton Percest Tax  Load Cost Amount Tax Dest Charge Total Cost

3

Loadt :Ioh Total Time b Date Fob/Del Location
17 478.09 10:15:19 10/06/98 F 2



CENTRAL MASS. ASPHALT C0i.
OLD BROOK RD.

COLD
BARRE, MASS.
91085
598-355-2952
/ .

Custoser Job Custé 1

LORUSSO CORP. CONN. OF MASS. Job# 2948

3 BELCHER ST, DIST. 3 7 CONTRACT # 9 Truck# LC 542

PLAINVILLE, MASS. RTE. 12 ASHBURNHAN Bix¢ 24

92762 Name KODIFIED TOP 18X RAP

Operator
Tickets 9438
Time Agg TABG 3 AGGS AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 2353 825 1464 3011 3% 8249

18:27:16 18 2588 79 1392 2968 7720 5 3% 3% 8116
18:28:00 S0 2600 840 1456 2938 7920 8 M 394 16439
10:29: 23 40 2588 7 1508 W20 7899 9 393 393 24713
18:20:29 68 2568 850 1460 3970 7940 10 40 468 33853
16:31:35 60 2568 B4e 1470 3000 7873 3 Ky 394 41317
10:32:41 60 2588 856 1480 3080 799 9 I I 49781
10:33:48 50 2480 840 1516 2978 7500 9 398 398 57899
18:34:4 358 2970 799 1480 010 7778 3 395 9 660864
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load#$ Job Total ime § Date Fob/Del Location
19 535.22 F 2

T
18:35:46 18/06/98



CENTRAL MASS. ASPHALT CO.
COLDBROOK RD.

OLD
BARRE, HASS.
81085 )
588-355-2952
Custoser Job Custd |
LORUSSO CORP. COMM. OF MASS. Job# 2948
3 BELCHER ST. DIST. 3 / CONTRACT # 9 Truck# LC 36
PLAINVILLE, NASS, RTE. 12 ASHBURNHAN Nixé 24
82762 Name KODIFIED TOP 10% RAP
Operator
Ticket# 9459
Time Agg TAGG 3 MGG 5 AGG2  AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 2476 80 1420 292 384 2000
10:36:17 30 2460 808 1420 2480 7568 19 384 384 7944
10:37:06 70 2500 810 1420 2940 7670 10 189 389 16803
16:38:3% @ 249 790 1410 2870 7560 18 M 37 23942
10:39:42 30 251@ 780 1440 298 7699 11 384 384 J2le
10:48:48 60 2480 79 1460 2910 7648 19 386 386 40042
10:41:54 30 M5 846 1360 290 7578 19 387 387 4799
10:43:00 60 2489 788 1418 2930 76008 9 385 385 35984
10:44:67 60 2440 788 1460 3080 7688 9 382 282 64846
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total (ast
Load# Jab Total & Date Fob/Del Location
) 567. 24 10:44: 59 10/06/98 F 2 C_dﬂ‘/
M
)// )7

q,%'



CENTRAL NASS. ASPHALT CG.
OLD COLDBROGK RD.

BARRE, MASS,
91605
588-335-2932
‘Custoser Job Custé |
LORUSSO CORP. CON. OF MASS. Jobf 2948
3 BELCHER ST, DIST. 3 / CONTRACT # 9 Truck$ LC 752
PLAINVILLE, MASS. RTE. 12 ASHBURNHAM Hix¢ 24
82762 Rame  WODIFIED TOP 10% RAP
Operator
: Ticket# 460
Time Agg TAGG 3 AGG 3 AGG 2 AGG | Agg Total 4sp T ASP A Asp Total Batch Total
Target 2476 808 1420 2920 384 ]
18:45:47 20 2580 790 1420 2950 7660 7 387 387 8047
18:46:31 5@ 2528 B3 1450 2850 7630 10 378 378 16873
10:47:37 4@ MW 79¢ 1368 2950 7528 10 382 182 23977
10:48:43 60 2516 800 14080 3000 7718 10 389 389 32076
16:49:49 48 UM 799 1420 2850 7518 10 234 4 39978
10:30:55 60 4% 79¢ 1426 2860 7560 3 384 384 47914
Agg Yare Asp Tare

Cost/Ton Percent Tex  Load Cost  Ascunt Tax Dest Charge Total Cost

Load? Job Total Tine & Date FobiDel Location
2 591.28 10:51:47 18/86/98 F 2

98



CENTRAL HASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, HASS.
91085
308-355-2952
Customer Job Cugté 1
LORUSSO CORP. CONN. OF MASS. Job# 2948
3 BELCHER ST. DIST. 3 / CONTRACT & 9 Truck# R 5
PLAIRVILLE, NASS. RTE. 12 ASHBURNHAN Hixé¢ 24
82762 Name MODIFIED TOP 10% RAP
Operator
Ticket# W61
Time Agg TAGG 3 AGG S AGG 2 AGG ) Agg Total Asp T ASP A Asp Tetal Batch Total
Targe 433 825 1464 3011 3% 8249
11:01:806 20 2640 780 1516 3050 7980 3 3% 3% 8376
11:02:39 68 259 80 1420 299 7768 12 294 M 16339
11:03:57 6@ 230 830 1476 3040 789 12 394 3% 24814
11:85:84 60 2509 89 149 9% 7930 12 399 39 33143
11:06:18 3@ 2380 850 1588 301 7940 1 394 H 41477
11:07:16 68 239 830 14680 3010 789 11 97 397 49764
11:08:23 68 2560 Blé 1518 2978 7850 10 394 394 58008
11:09:28 68 2508 Ble 1518 2950 7770 10 395 5 66173
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost  Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Foh/Del Location
n 624.29 11:10:29 18/86/98 F 2

M



CENTRAL MASS. ASPHALT €O.
OLD COLDBROOK RD.

“ BARRE, MASS.
21085
5088-355-2952
Customer Job Cust# 1
LOGRUSSG CORP. COMN. OF NASS. Jobk 294§
-3 BELCHER ST. DIST. 3 7/ CONTRACT £ 9 Truck# LC 751
PLAINVILLE, KASS. RTE. 12 ASHBURNHAN Mixt 24
82762 Hame NODIFIED TOP 1Y RAP
Operator
' Ticket# 9462
Time Agg TAGG 3 AGG 3 AGG 2 AGG ) hgg Total Asp T ASP A Asp Total Batch Total
Target 2476 800 1420 92 384 24008
11:10:43 40 2460 79 1430 2990 7580 1@ 389 389 7969
11:11:40 60 24% 820 1420 7930 7660 9 382 382 16911
11:12:52 40 4% 810 1460 2910 7678 i@ 385 385 24066
11:13:58 40 24068 810 1432 2939 76390 i@ 382 382 32078
11:15:64 S8 2510 810 1400 290 7688 18 389 389 40147
11:16:18 S0 2438 400 1380 2088 7498 9 383 83 48078
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time L Date Fob/Del Location
7 £48. 30 11:17:02 16/06/98 Foog m



CENTRAL RASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, KASS.
01885
308-355-2932
Customer Job Custk !
LORUSSO CORP. COMK. OF MASS. Job# 2948
3 BELCHER ST. DIST. 3 / CONTRACT ¢ 9 Truck# LC 757
PLAINVILLE, NASS. RTE. 12 ASHBURMHAN Hix¢ 24
82762 ‘ Hame NODIFIED TOP 1% RAP
Operator
Ticket# 3463
Tiee Agg TAGG3 AGG S AGG 2 AGG Agg Total Asp T ASP A Asp Total Batch Total
arget 2476 806 1428 2928 384 8000
1H:17:56 30 2460 780 1438 2950 76408 7 386 336 8826
11:18:39 68 2479 79 148 298 7568 18 82 382 15968
11:19:46 40 249¢ 820 1420 29N 7659 12 85 83 24083
11:20:52 7@ 2468 860 1456 2918 7680 9 384 384 32867
11:21:58 58 2570 7786 13686 2908 7600 g 384 384 40851
11:23:26 78 2428 756 1418 2950 7538 3 389 359 479!
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load? Job Total Tiwe & Date Fob/Del Location
24 672.28 11:24:18 10/06/93 F 2

Lo



CENTRAL HMASS. ASPHALT CO,
OLD COLDBROOK RD.

BARRE, MASS.
01805
588-335-2952

Customer Job Custé |

LORUSSO CORP. COMM. OF HASS. Jobé 2948

3 BELCHER ST. DIST. 3 / CONTRACT # 9 Truckt WE 7

PLAINVILLE, NASS. RTE. 12 ASHBURKHAN Nizé 24

02762 Nase NODIFIED TOP 10% RAP

Operator
Ticket# 9464
Time Agg T AGG ] AGG S 4662 AGG 1 gy Total 4sp T ASP A
Target 2553 825 1464 301 3%
11:25:09 30 250 840 1526 3068 7950 7 3% 3%
11:25:46 50 2568 818 1489 3000 7850 9 393 393
11:27:16 680 2548 820 1480 2989 7820 9 399 39
11:28:22 60 2580 830 1460 3020 7899 9 3% 3%
11:29:29 68 58 798 1438 3068 7818 9 3% Kyl
11:38:33 40 255 808 1448 3070 7869 5 335 395
11:31:42 60 25% 858 1486 2950 7878 9 400 400
11:32:48 76 2519 810 1440 2050 78: 19 7 97
Agg Tare Asp Tare
Cost/Ton Percent Tax  Lload Cost Amount Tax Dest Charge Total Cost
Load? Job Total Time & Date Fob/Del Location
23 705,30 11:33:4¢ 10/96/98 F 2

|o2—

Asp Total Batch Total
8249

8346
16589
24808
33094
41391
43556
37826
66933

~3

O‘\



CENTRAL MASS. ASPHALT CO.

OLD COLDBROOK RD.
BARRE, HASS.
81005
388-355-2952
Custower Job Cust# 0888
CHARGE SALE NURICIPAL PAVING Job# 8888
ACCT.ON FILE Truckt 4
Nix¢ 33
Hame 3/8 TOP
Operator
Ticket# 9463
Tue Agg T AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
get M3 /M 484 7501
i1: 34 20 50 3520 3600 7120 7 484 484 7684
11:34:39 68 3516 3760 7270 7 482 482 13356
11:36:85 70 3348 3510 7030 8 486 486 22892
11:37:12 88 3518 3560 7978 6 484 484 30446

Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
2 4,24 11:38:04 18/06/98 F 2

(63



CENTRAL MASS. ASPHALT CD.
OLD COLDBROCK RD.

1o

576
7t
280
b
374

BARRE, MASS.
91083
588-355-2952

Customer Job

LORUSSD . CONN OF MASS

3 BELCHER ST. RTE 9

PLAINVILLE, NASS. LEICESTER

82762

Time 4gg T AGG 2 AGOG 1 Total Aap T ASP A
Target % 524 498 bog ’ 376

11:39:11 40 25186 4880 739 4

11:39:47 99 2358 7

11:48:52 80 259 33% 78 ]
©11:41:39 80 254@ 4888 7470 9

11:43:85 110 2476 4838 7308 8

11:44:11 100 2518 4850 7368 9

Agg Tare Asp Tare

Cost/Tan Percent Tax  Load Cost  Amount Tax Dest Chaige
Load# Job Total Time L Date
3 72.08 11:45:84 10/06/98

Custé 1
Job# 2959
Truck# BRX
Nix¢ 16
Name STATE DENSE TOP
Operator
Ticket# 9466
Asp Total Batch Total
8000
576 79%6
589 2114
77 39991
574 47925

Total Cost

Fob/Del Location
F 2

)

29




BARRE, MASS,
01005
508-355-2932

Custaser Job Cust |
LORUSSO CORP CONN. OF MASS. Job# 2948

3 BELCHER ST. DIST. 3 / CONTRACT & 9 Truck# WAD
PL&%%VILLE, KASS. RTE. 12 ASHBURNHAN Hixé

rator
Ticket# 9468
Time Agg TAGG 3 AGG S AGG 2 AGG | Agg Total Aep T ASP A
Target 476 800 1420 292 384
11:52:31 58 2489 800 1418 289 7560 ] 386
11:53:13 4@ 4N 780 1440 2999 7628 18 364
11:55:22 50 2520 830 1430 2888 7668 ] 379
11:56:28 7% 250 776 1240 2840 7478 18 387
1157:34 7@ 2558 600 1420 2988 7750 1 388
11:58:41 78 2578 800 1450 2979 7798 i1 382
4gg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Amount Tanx Dest Charge Total (est
Load# Job Total Tise § Date Fob/Del Location
27 733,58 11:59:32 10/06/98 F 2

lo§

CENTRAL MASS. ASPHALT 0.
OLD COLDBROCK RD.

24
Name HODIFIED TOP 10X RAP

Asp Total Batch Total
ot

386 7966
Ky 15968
3 24019
87 31876
388 40014
382 48186



il < s . - & o T o o . 4

20

CENTRAL HASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, NASS.
81005
588-355-2952
Lustomer Job Custé 1
LORUSSO CORP. COMN. OF NASS, Job# 2948
3 BELCHER ST. DIST. 3 / CONTRACT # 9 Truck# LC 541
PLAINVILLE, MASS. RTE. 12 ASHBURNHAN Hix¢ 24
82762 Name MODIFIED TOP 1@X RAP
rator
Ticket# 9469

Time Agg TAG6 3 AGG 3 AGG 2 AGG L Agg Total Asp T ASP A Asp Total Batch Total

arget 2352 825 1464 20l 396 8249
12:00:01 40 2560 828 1488 3068 7920 13 399 3% 8319
12:08:55 40 2480 8% 1450 312N 7908 1 395 395 16614
12:02:39 40 2640 826 1460 2939 7850 i1 400 499 24664
12:03:16 70 2490 810  10¢ 299 7790 1 Ky K] 33 - 33047
12:04:21 99 2528 gee 1418 299 7728 1 134 3 41161
12:85:28 9@ 2600 840 1452 2988 7870 19 397 97 49428
12:06:33 83 2568 8686 1520 3039 7970 9 395 35 57793
12:07:48 68 2518 840 1428 3010 7760 10 394 M 65967
Agg Tare Agp Tare

Cost/Ton Percent Tax  Load Cost  Amwount Tax Dest Charge Total Cest

Load# Job Total Tise & Date Fob/Del Location
28 786,48 2:08:46 16/86/98 F 2



CENTRAL HASS. ASPHALT CO.
K RD.

ngARRE,HASS.
01005
588-355-2952
Customer Job Custé 9999
CASH SALE DRIVEWAY NIX Job# 9999
CUST. ON FILE Truck#é 3
Nixé 33
Name 3/8 TOP
Operator

Ticket# 9470

Time Agg T AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total

Target 945 129 2000

12: 15 4 4 940 11900 2040 3 129 129 2169
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cest

Load# Job Total Time & Date Fob/Del Location
2 18.15 12:15:38 10/06/98 F 2

[oF

3



CENTRAL MASS. ASPHALY CO.
OLD COLDBROOK RD.

BARRE, KASS.
21085
588-335-2952
Lustomer Job Custt |
LORUSSO CORP. COMN, OF MASS. Job# 2948
3 BELCHER ST. DIST. 3 / CONTRACT & 9 Truckt LC 750
PLAINVILLE, NASS. RTE. 12 ASHBURMHAN Hixd 24
82762 Name HKODIFIED TOP 18% RAP
Operator
Ticket# 9471
Time Agg TAGG 3 AGE 5 AGG 2 AGG 1 dgg Total Asp T ASP 4 Asp Total Batch Total
Target 2476 800 1420 2920 384 8000
12:37:46 3@ 2610 800 1456 03 789 6 9% 3% - 8288
12:38:40 7@ 2560 790 140 2968 7798 14 378 378 16488
12:39:46 W 2480 808 139 2910 7580 13 383 83 24371
12:48:52 80 2480 799 1418 2910 759 13 384 384 32345
12:41:58 70 2488 79 1480 2950 7628 i3 384 384 4449
12:43:85 78 2600 79¢ 1460 3068 - 799 14 381 381 48728
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Tive & Date Fob/Del Location
29 810.84 12:43:57 10/86/98 F 2

8



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, HASS.
01005
388-335-2952

Customer Job Custé 1

LORUSSO CORP. COMK. OF NASS. Jobé 2948

3 BELCHER ST. DIST. 3 / CONTRACT # 9 Truck# LC 543 Sq{L

PLAINVILLE, MASS. RTE. 12 ASHBURNHAN

02762 Rale HGDIFIED TOP 18% RAP

Operator
Ticket# 9472
Time Agg T AGG3 AGG S AGG 2 AGG ) Agg Total Asp T ASP A Asp Total Batch Total
Target 2476 800 1420 2920 384 8000

12:40:43 30 2488 800 1399 2930 7600 8 384 384 7984
12:47:34 60 2460 799 1438 2910 759 13 383 383 13997
12:48:42 70 249N 786 1418 2860 7549 12 381 381 23878
12:49:46 70 2420 800 1440 2090 7554 12 384 384 31812
12:38:52 0 2540 870 1420 289 7720 i1 382 382 39914
12:51:58 70 2479 766 1370 2870 7470 11 385 383 47769
12:53:18 40 2410 79¢ 1418 2900 7518 11 383 383 35662
12:54:16 50 2550 780 1420 2930 7688 18 384 384 63726
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time b Date Fob/Del Location
30 842.7¢ 12:55:09 16/06/98 F 2

109



CENTRAL MASS. ASPHALT €0.
OLD COLDBROOK RD.

BARRE, NASS.
alees
588-355-2952
~ Customer Job Custt 1
- LORUSSO CORP. “COMN. OF MASS. Job# 2948
3 BELCHER ST. DIST. 3 / CONTRACT # 9 Truckt LC 543
PLATNVILLE, NASS. RTE. 12 AGHBURNHAM Nixé 24
92762 Hame MNODIFIED TOP 10% RAP
rator
Ticket# 9473
Tise Agg TAGG3 AGGS AGG 2 AGG ) Agg Total Asp T ASP A Asp Total
Target 2476 800 1426 2920 384
12:57:36 30 2469 799 1448 2929 7619 b} 384 384
12:58:18 50 2529 790 1440 2950 7700 i1 333 383
12:59998 78 25 808 1360 289 7588 1¢ 383 343
1:08:32 60 2530 770 1468 2918 7678 19 384 384
BER R 8 M 3 R pe 3 B 0
1:03:50 58 2478 7N 1460 2920 7578 16 386 385
1:04:56 780 2440 780 1426 2939 7579 9 385 385

Agg Tare Agp Tare

Cogt/Ton Percent Tax  Load Cost Asount Tax Dest Charge Total Cost

Load$ Job Total Time § Date
31 874.77 12:@5:48 16/86/98

l ( q

Fob/Del Location
Foo2

Batch Total
5008

7994
16877
24040
32034

30186
h4141



BARRE, HASS.
81205
88-355-2952 i
Cugtoser Job Custf 1
LORUSSO CORP, COMN. OF HNASS. Jobé 2948
3 BELCHER ST, DIST. 3 / CONTRACT # 9 Truck# LC 36
PLAINVILLE, NASS. RTE. 12 ASHBURNHAH Hix¢ 24
02762 Name NODIFIED TOP 10% RAP
rator
Ticket# 9474
Time Agg TAGG3 AGGS MGG 2 AGG Agg Total Asp T ASP A Asp Total Batch Total
Target 2476 808 1428 2920 384 8000
1:08:27 40 2468 799 1398 289 7530 4 385 385 7915
1:09:16 68 249 810 1426 290 7650 10 3Bl 381 13946
1:10:17 60 2478 788 1420 2929 759 10 388 388 23916
1123 78 2518 799 1458 2910 7660 9 I ! 3197
1:12:38 68 2508 820 14186 2920 7650 19 W7 7 40097
1:13:33 78 2480 780 1358 2889 7500 18 87 W7 47894
[:14:42 70 428 798 M6 2939 7540 12 388 388 35822
1:15:48 70 2438 820 1450 2918 7638 10 386 386 63838
Agg Tare Asp Tare

Cost/Ton Percent Tax  load Cost Amount Tax Dest Charge Total Cast

Load# Job Total »e § Date Fob/Del Location
32 996. 69 13:16: 40 18:‘66/98 F 2

l {{.p




CENTRAL MASS. ASPHALT CD.
OLD COLDBROCK RD.

BARRE, MASS.
21085
588-335-2952
Customer Job Custf |
LORUSSD CORP, ~ COMM. OF MASS. Jobé 2948
3 BELCHER ST, DIST. 3 / CONTRACT # 9 Truck# LC 752
PLAINVILLE, NASS. RTE. 12 ASHBURKHAN Rixé 24
02762 fName NODIFIED TOP 18X RAP
rator ‘
Ticket# 9475
Time Agg TAGG 3 AGG J AGG 2 AGG ) Agg Total Asp T ASP A Asp Total Batch Total
argat 2476 800 1420 2920 384 8008
1:18:45 30 2518 888 1440 2958 7700 3 386 386 8686
1:119:38 68 2518 816 1429 299 7730 11 380 380 161
1:20:37 S0 UM 780 1380 2850 7488 1o a1 381 24037
1:21:42 0 2476 778 1438 2089 7360 11 383 383 32000
1:22:48 88 2490 836 . 1438 2948 7690 it 383 3 40073
1:23:55 7@ 2460 808 1426 2908 - 7589 10 386 386 48039
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Asount Tax Dest Charge Total Cost

Load# Job Tetal Tiwe 4 Date Fob/Del Location
K} 930.71 13:24:47 19/86/98 F 2

-
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CERTRAL WADS, ASPHALT €9
OLD COLDHEROOK ®i.

BARRE, HASS,
01883
508-355-2952 N
Customer Jah Cuatd |
LORUSSO CORP. LORUSSO CORP. Jobt 7777
3 BELCHER ST. YARIOUS COHTRACTS Truckt |
PLAINVILLE, BASS. Nix# 24
02762 Name  NODIFIED TOP 19% RAP
Operator

Ticket# 9432

Tiwe Agy TAGG3 AGG S AGG 2 AGG 1 dgg Total 4ap T ASP A Asp Tetal Batch Total

Target 533 825 1464 3011 3% 8249
7:84:13 -0 2379 840 1518 3979 799 6 491 481 8391
7:04:57 -10 2568 858 1478 3060 7940 13 381 £yl 16722
7:06:83 20 257 83 1438 3020 7870 14 398 398 2499
7:07:09 18 2520 800 1400 2920 7700 14 3% 3% 33006
7:08:13 10 2549 788 1518 30 7920 14 298 m 41404
7:09:22 -10 25 760 1478 2950 7719 13 9% k3] 49599
7:10:28 20 23560 870 1520 %00 7950 i3 393 395 37854
7:11:34  -26 239 600 1439 9% 7819 13 3N M 66938

Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost  Awount Tax Dest Charge  Total Cost

Load# Job Total Tine § Date Fob/Del Location
1 33.03 07:12:25 10/86/98 F 2



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

D
BARRE, KASS.
91005
588-353-2952
Customer Job Custé |
LORUSSO CORP. COMK. OF MASS. Jobé 2948
3 BELCHER ST. DIST. 3 / CONTRACT ¢ 9 Trucké LC 36
PLAINVILLE, MASS. RTE. 12 ASHBURKHAM Nix# 24
82762 Hame NMODIFIED TOP 1@X RAP
Operator
Ticket# 9442
Time Agg TAGG 3 AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 2476 800 1420 2920 384 8000
8:25:35 -38 2460 730 1418 2910 7518 3 385 385 7895
8:26:21 -l0 2500 940 14686 2930 7890 b 385 383 16138
8:28:22 -20 249 780 1430 2920 7620 7 3835 385 28135
8:29:27 8 2420 760 1378 2928 7470 7 386 386 31991
8:38:33 8 2480 850 1416 2900 7640 7 385 385 40016
8:31:39 10 2480 8le 1424 289 7668 7 383 343 47999
8:32:46 20 2480 926 1460 2940 7809 6 383 383 6182
8:33:52 -1 2518 840 1438 2910 7690 7 385 383 64257
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
8 226.21 08:34:44 10/06/98 F 2
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CENTRAL MASS, ASPHALT CO.
OLD COLDBROOK RD.

BARRE, MASS.
81005
588-355-2952
Customer Job Custd 1|
LORUSSO CORP. COMM. OF MASS. Jobé 2948
3 BELCHER ST. DIST. 3 /7 CORTRACT # 9 Trucké R S
PLATNVILLE, HASS. RTE. 12 ASHBURNHANM Hixé 24
02762 Name MODIFIED TOP 1% RAP
rator
Ticket# 9445

Tise Agg TAGGD AGGS AGG 2 AGG 1 Total Asp T ASP A Total Batch Total
R e S T TR PTASP A  fopTotal Batch Toia

T 9
s:gﬁz 8 2530 810 1458 2978 7760 -1 408 400 8168
8:50:47 4@ 2588 820 1458 9% 7840 6 191 91 16391
8:51:34 0 2540 840 1498 3018 7880 5 3% %5 24666
8:53:00 49 2560 838 1476 3039 789 6 m 39 32999
8:54:07 10 259 756 1480 030 781@ 6 397 K314 4115
8:55:12 490 268 820 1516 3438 - 7920 6 395 3% 49471
8:56:19 10 2510 832 139 299 7680 b 13 393 37544
8:57:2¢ N 2560 840 1480 3010 7899 7 19 K> ] 55832

Agg Tare Asp Tare

Cost/Ton Percent Tax  load Cost  Amount Tax Dest Charge Total Cost

Load# Job Total Tise & Date Fob/Del Location
10 283.18 $8:58:17 10/06/98 F 2
l Y l '4 t 13) A T e T \i( —3 f:} '-( T(,
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CENTRAL MASS. HBLT co.

OLgAIIRE,IASS :
01085
388-355-2952
Customer » Job Cust | -
LORUSSO CORP, CONI. OF MASS. Job# 2948 :
3 BELCHER ST. DIST. 3 / CONTRACT # 9 Truck# 1
PLAINVILLE, NASS, RTE. 12 ASHBURNHAN Nixé 24
02762 Name NMODIFIED TOP 18% RAP
rator
: Ticket# 9448
Time Agg TAGG I AGGS AGG 2 AGG 1 Agg Total 4sp T ASP A Asp Total Batch Total
Target 533 825 1464 3811 3% 8249
9:16:3¢ 8 2538 830 1528 3090 7950 3 492 402 8392
9:17:19 W@ 2528 758 158 29% 7768 18 39 395 16347
9:18:5 20 KB B8R0 1499 380 7848 10 394 N 24781
9:19:31 - 40 2568 800 1460 3020 7850 11 395 395 186
2:0:37 RN 578 848 1500 3850 7960 18 394 N 41388
9:21:43 10 2580 780 1568 3470 7938 10 9 Ky 4974
9:22:49 30 268 840 1450 2900 7878 il 400 400 37974
9:23:55 40 27 849 1408 2900 T79% 14 N I 66158
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total »e & Date Fob/Del Location
13 364,28 89:24: 47 ICf%IS& F 2

ks



CENTRAL MASS. ASPH X
OLD COLDBROOK RBLT @

BARRE, ASS.
01805
908-355-2952
Customer Job
CASH SALE DRIVEWAY NIX

CUST. ON FILE

Time Agg TAGG 4 AGG 3 AGG 2 AGG |
Target 1758 713 713 1368
10:02:47 30 1730 760 740 1380
18:03:39 3@ 173 730 740 159
Agg Tare Asp Tare

Cust# 9
Job¢ 9
Trucké 3
Hix#
=
rator
Tﬁket#

999
999

Agg Total Asp T ASP A
99 p 359

4830
4810

12
8

202
233

8
BINDER MIX

3454

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date
3 45.40 10:05:83 18/06/98

(L3

Fob/Del Location
F 2

Asp Total

232
233

Batch Total
9002

5882
10145



CENTRAL NASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, KASS.
21085
588-355-2952
Customer Job Cugt#é |
- LORUSSD CORP. COMN. OF MASS. Jobd 2948
-3 BELCHER ST. - DIST. 3 / CONTRACT # 9 Truck# LC 750
PLAINVILLE, NASS. RTE. 12 ASHBURKHAM Rix¢ 24
- 827162 Nawe MODIFIED TOP 10% RAP
rator
Ticket# 9456
Time Agg TAGG 3 AGG5 AGE 2 AGH | Agg Total 4ap T ASP A Asp Total Batch Total
Target 2476 800 1426 292¢ 384 £200
18:17:12 1 2468 800 149 2929 7678 3 387 387 80857
18:17:34 48 2556 800 1499 293 7779 9 384 384 16211
10:19:06 5@ 2460 840 1466 2950 7730 9 343 3a3 24324
18:20:86 5@ 2448 799 138 2838 7449 19 |2 382 32146
10:21:12 20 470 806 1416 2920 7600 9 4 384 40130
10:22:19 ° 28 2518 8060 1400 2980 7a% 9 383 383 48293
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cast  Amount Tax Dest Charge Total Cost

Loads Job Total Tiwe & Date Fab/Del Locsiion
18 582.19 10:23:11 18/06/98 F 2

ft ﬁ
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CENTRAL MASS, ASPHALT CO.
OLD COLDBROOK RD.

BARRE, HASS.
01005
508-335-2952
Customer Job Cust# 08888
CHARGE SALE MUNICIPAL PAVIKG Job# 8888
ACCT.ON FILE Truck# 4
Nixé 33
Hame 3/8 TOP
Operator

Ticket# 9457

Time Agg T AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 2778 2835 387 6000

10:23:50 3@ 7788 2820 3600 7 389 383 989

10:24:28 60 2820 2850 3670 7 387 387 12846

10:25:41 60 2799 2810 3600 7 388 388 18034
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
1 9.82 18:26:35 18/06/98 F 2

(20



CENTRAL MASS. ASPHALT CO.
OLD COLDBROCK RD.

BARRE, HASS.
01085
508-355-2952
Customer Job Custt |
LORUSSD CORP. (0NN, OF MASS. Job# 2948
3 BELCHER ST. DIST. 3 / CONTRACT & 9 Truck$ 36 22
PLAINVILLE, HASS. RTE. 12 ASHBURRHAN Bivd 24
82762 Name NMODIFIED TOP 18% RAP
perator
: ‘ Ticket# 9467
Time Agg TAGG3 AGGS AGG 2 AGG | Agg Total Asp T ASP A Asp Total Batch Total
Target 2476 800 1420 292 84 8608
11:45:35 80 2520 768 1418 2960 7630 13 385 385 8033
11:46: % 518 818 1450 2918 7680 18 379 379 16894
11:47:48 80 2548 838 1478 2958 779 e 381 381 24265
11:48:55 78 2489 840 1466 2900 7620 18 386 386 3271
11:58:81 50 2440 780 1419 29986 7538 19 34 354 - 40185
11:51:06 69 2488 848 1490 2930 7650 9 382 382 48217
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost  Asount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
26 729.41 11:31:59 18/85/98 F 2

(2
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CENTRAL MASS. ASP .
OLD COLDBROOK gﬁLT @

BARRE, HASS.
81085
308-353-2952
Custoser Job Custt 1
LORUSSO CORP. CONN. OF KASS. Job# 2948
3 BELCHER ST. DIST. 3 / CONTRACT # 9 Truck# LC 737
PLAINVILLE, NASS. RTE. 12 ASHBURKHAN Hix¢ 24
92762 Nawe NODIFIED TOP 1% RAP
Operator
Ticket# %476
Tiee Agg TAGG 3 AGG 3 AGG 2 AGG ) Agg Total Asp T ASP A Asp Total Batch Total
Target 1476 800 142 2920 384 8000
1:33:17 38 2468 7% 1468 2970 7688 5 388 388 8068
1:34:01 60 2500 788 1399 2990 757@ 11 382 382 16028
1:35:47 80 2440 728 1416 2948 751@ 18 382 w2 23912
1:36:13 99 2468 968 1410 2929 769 18 W4 84 31986
1:37:19 = 99 2468 820 143 3170 7908 18 384 384 48278
1:38:26 58 2428 880 1440 3090 7632 18 389 K 48489
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Ascunt Tax Dest Charge Total Cust

Loadd  Job Total Time & Date  FobiDel Location , / 9.
3 954,85 13:39:18 18/06/98 P2 / ., ]
7‘(;/ 7, ?y . ‘/}/} /



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, KASS.
21085
588-355-2952
Customer Jab
LORUSSO CORP. CONM. OF MASS.
3 BELCHER ST. DIST. 3 7/ CONTRACT # 9
g%%ggVILLE,HASS. RTE. 12 ASHBURNHAN

Time Agg TAGG 3 AGGS AGG 2 AGG 1
Target 2476 800 1426 2920
6:29:9 2 2400 720 1410 290@
Agg Tare Asp Tare

Agg Total Asp T ASP A
99 P 384

Custé 1
Job# 2948
Truck# LC 757

Mix¢ 24

Nase MODIFIED TOP 1@% RAP

QOperator

Ticket# 3430

Asp Total Batch Total
8008

7 385 385 7893

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total
() 0.08

[23

Time & Date
06:33:26 10/06/98

Fob/Del Location
F 2



STV

CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, MASS.
m&l%ﬁ
5@88-335-2952
Customer Job
CASH SALE DRIVEWAY NIX
CUST. ON FILE

Time Agg T AGG 4 AGG 3 AGG 2 AGG 1
Target 2461 998 998 2195
1:58:05 50 2578 1036 1020 2130
1:38:55 106 2478 1020 99 2170
Agg Tare Asp Tare

=

Custé 9999
Job# 9999
Truck# 3

Nix¢ 8
Hame BINDER MIX

Operator
ngket#

Agg Total Asp T ASP A
g9 P 350

6750
6658

9
15

356
353

9477

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load: Job Total

Ti

»e § Date

32.43 13:59:5¢ 10/06/98

Fob/Del Location
F 2

Asp Total Batch Total
7002

3%
333

7106
14169



e ple "=

CENTRAL B BanoliFHELT O
BARRE, MASS.
21005
508-335-2952
Customer Job
CASH SALE DRIVEWAY NIX
CUST. ON FILE
Time

Total Asp T ASP A
Agg P 516

Agg T AGG 2 AGG )
Target 784 3788
7510 12 316

2:11:04 60 3718 3800
Agg Tare Asp Tare

Cost/Ton Percent Tax

Job Total
22.16

Time & Date

Load#
3 14:11:25 18/86/98

Load Cost Amount Tax Dest Charge

Custé 9999
Job# 9999
Truckt 3
Nix¢ 33
Name 3/8 TOP
Operator
Ticket# 3478

Asp Total Batch Total

8000

36 8026

Total Cost

Fob/Del Location
F 2



O M

BARRE, KASS
308- 355 2952
Customer Job Cust? 9999
CASH SALE DRIVEWAY MIX Jobt 9999
CUST. O FILE Truck# 3
Nix¢ 33
Kame 3/8 TOP
Operator
Ticket# 9479
Time Agg T AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 3395 3465 473 7313
2:39:34 110 3388 3460 6840 14 47 471 7311
2:40:13 120 3400 3560 5960 20 471 471 14742
2:51:29 140 3448 3610 7058 16 472 472 22264
Agg Tare Asp Tare .

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time § Date Fobh/Del Location
4 33.29 14:52:22 10/06/98 F 2



ma&shcsempﬂe“ .
BARRE, MASS
01025
588-355-2952
Cust Job - Cugté 9999
‘éﬁsﬁ'ﬁﬁw DRIVENAY NIX Jobé 9999
CUST. ON FILE Trucké 3
Nix# 15
xa-e STATE TOP (TYPE I}

rator
Tﬁkeﬂ 9481

Time Agg T AGG 3 AGG 2 AGG L Agg Total Asp T ASP A Asp Total Batch Total
Target 319 273 J4l4 498 8167

3:18: SS 70 152G 2788 3420 7720 7 500 . e 8220
3:19:3 80 1538 2770 N 7750 12 383 503 16473
3:20: 38 100 1470 2699 3370 7338 10 499 499 24502
J:21:44 110 150@ 2740 3440 7680 10 499 499 32681
3:22:56 98 153 2720 3400 7650 11 4% 4% 40827
3:23:56 118 1518 2750 3450 7718 10 497 497 49034
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost
Loadt Job Total »e L Date Fob/Del Location
1 24.52 15:24: 49 IGIO&/S& F 2

(=7



PES PROCESS LOG - ASPHALT PLANT D IN BARRE, MA
Run No. 3 - October 7, 1998
Data recorded by Frank Phoenix
ASPHALT
LOADED
AND ASPHALT LOADED
MIXTEMP,| STACK | ASPHALT | TESTED, |BUT NOT TESTED,
START STOP JOB # TRUCK MIX TYPE |TICKET NO. F TEMP, F TEMP, F LBS LBS COMMENTS
6:26 6:32 305 LC 757 30 9482 48,137
6:36 8:43 2959 BLK 16 9483 398 228 350 48,569
6:44 6:51 3057 WAD 30 9484 391 233 315 48,358
6:52 7:00 3057 WE 7 25 9485 411 255 315 66,121 1
7:01 7:09 3057 LC 544 25 9486 408 241 66,131
711 7:20 3057 COMO 25 9487 405 258 66,248 2
7:21 7:27 3057 SG 22 25 9488 407 331 48,289 3
7:38 7:46 3057 LC 36 25 9489 425 292 64,090
7:48 7:56 2948 LC 543 25 9490 387 290 325 63,819
1 7:58 8:05 3057 LC 754 25 9491 48,486
8:07 8:10 8888 4 60 9492 441 266 17,966 4
8:11 8:19 3057 RS 25 9493 414 299 340 65,939
8:21 8:29 3057 MAC 25 9494 421 280 340 65,934
8:30 8:36 3057 LC 753 25 9495 403 312 48,078
8:38 8:44 3057 LC 757 25 9496 406 304 330 48,082
8:45 8:52 2959 VOu 16 9497 401 321 47,966 6
8:52 8:55 8888 4 33 9498 398 318 20,123
8:56 8:59 8888 4 33 9499 396 319 20,005 5
9:10 9:16 3057 WAD 25 9500 253 129 48,237
9:53 10:.07 3057 WE7 25 9501 147 88 320 65,744 7.8,12
10:13 10:24 3057 LC 544 25 9502 267 136 66,394
10:28 10:38 3057 COMO 25 9503 419 290 310 66,071 9
10:39 10:45 3057 §G22 25 9504 408 280 48,222 10, 11
10:59 11:09 3057 LC 36 25 9505 187 127 316 64,072
11:10 11:20 3057 LC 543 25 9506 424 263 64,275
11:21 11:27 3057 LC 754 25 9507 401 299 47,935
11:27 11:28 8888 4 60 9508 12,021 13
11:31 11:40 3057 RS 25 9509 409 299 320 66,241 14
11:40 11:42 8888 4 33 9510 20,160
11:45 11:50 9999 3 18 9511 357 368 30,211 15, 16
11:55 12:01 3057 LC 753 25 9512 383 321 48,168 17
12:06 12:15 3057 MAC 25 9513 305 66,025
12:23 12:31 8888 4 33 9514 359 311 11,947
12:32 12:40 3057 LC 757 25 9515 401 349 48,124
12:43 12:52 2959 BLK 16 9516 394 350 47,996
12:53 12:56 8888 4 33 9517 381 340 20,069
13:00 13:08 3057 WE 7 25 9518 420 296 65,886 18
13:09 13:13 9999 3 2 9519 410 303 345 32,121 19
Total Total (Ibs.) 1,713,456 128,804
Total {tons) 856.7 64.4

Comments (Exhaust refers to truck engine exhaust)
1 Can't Cover Truck Exhaust

Port Change

Extended Test 8:59-9:09 (2.5 ppm).
Ticket Taken By Driver

Waiting On Trucks

Truck w/o Exhaust

Truck w/o Exhaust

10 Missed First Part of First Dump

11 Extend Test 10:45-10:56 (1.9 ppm)

o N OO A QN

©

Exhaust Stacks Too High - Exhaust Into TTE
Extended Test 7:27-7:36; Exhaust Not Completely Sealed .

12 Mix Temp Low When The Elevator is Empty

13 Dryer Shut Down

14 Did Not Sample Truck (C)
15 Port Change

16 No Cover On Exhaust

17 Tunnel Slow To Secure
18 Can't Cover Exhaust

19 Extended Test 13:13-13:23 (2.4 ppm) {Truck w/o RAP)

Procda~1.xls




PES PROCESS LOG - ASPHALT PLANT D IN BARRE, MA
Run No. 3 - October 7, 1998 P(SP"M\T % m o ’(‘\l =
Data recorded by Frank Phoenix
-
ASPHIALT
LOADED ‘(/’
AND
MIXTEMP,| STACK | ASPHALT | TESTED,

START | sTOP JoB# | TRUCK | MIXTYPE |TICKETNO|  F TEMP,F | TEMP.F LBS Asphalt by Mix COMMENTS
13:09 1313 5999 3 2 #VALUE! 210 303 345 32,121 32,121 19
636 643 2959 BLK 6 9483 398 228 350 48,569
8:45 862 2959 vou 6 5484 201 329 47,966 6
1243 1252 2959 BLK % 5485 394 350 47,99

744,531
1145 1150 9999 3 18 9511 357 368 30,211 30,211 15,16
552 700 3057 WE 7 25 9512 A 255 315 66,121 1
701 7:09 3057 1C 544 % 9513 %08 241 66,151
74 7:20 3057 COMO 25 9514 405 258 66,248 2
721 727 3057 $G22 25 9515 %07 331 48,269 3
738 746 3057 [Ca6 25 9516 425 292 54,090
748 756 2948 1C 543 25 9517 367 290 325 63,819
CRE 19 3057 RS 25 9518 414 299 340 65,939
521 829 3057 MAC 75 5519 a2 280 340 65,934
8:30 836 3057 1c 758 25 9520 203 312 48,078
338 844 3057 [C757 25 9521 206 304 330 48,082
910 516 3057 WAD 25 9522 253 129 48,237
953 007 3057 WE 7 25 9523 147 88 320 65,744 7.8, 12
1013 1024 3057 1C 544 25 9524 267 136 66,394
1028 7038 3057 COMO 25 9525 219 290 310 66,071 9
1039 10:45 3057 SG22 25 9526 408 280 48,222 10, 19
1059 11:09 3057 C36 25 9527 187 327 316 54,072
110 1120 3057 Csa3 2 9528 224 263 64,275
T2 127 3057 [C754 25 9529 %01 299 47,935
1139 11:40 3057 RS 25 5500 409 299 320 66,241 4
1155 1201 3057 tc7s3 25 9512 383 321 28,168 7
12:06 1215 3057 MAC % 9513 305 66,025
1233 12:40 3057 1c757 25 9514 o1 349 28,124
13:00 13:08 3057 WE7 %5 9515 420 2% 65,666 8
1,368,125
544 651 3057 WAD 30 5484 391 233 315 48,358 48,358
852 855 8658 ) EE) 9485 398 318 20,123
856 859 8868 7 33 5486 3% 319 20,005 5
12.23 1231 8888 4 33 9487 359 311 11,947
1253 1256 5888 2 £ 9488 381 340 20,069
72,144
8:07 810 8888 4 60 5492 241 266 17,966 17,966 2
Total 379.8 Total (Ibs) | 1,713,456 1,713,456
Total (tons) 856.7 856.7

Comments (Exhaust refers to truck engine exhaust)

FPE DRI DOODNDN A NS

Can't Cover Truck Exhaust
Exhaust Stacks Too High - Exhaust Into TTE

Extended Test 7:27-7:36; Exhaust Not Completely Sealed .

Port Change

Extended Test 8:59-9:09 (2.5 ppm).

Ticket Taken By Driver

Waiting On Trucks

Truck w/o Exhaust

Truck w/o Exhaust

Missed First Part of First Dump

Extend Test 10:45-10:56 (1.9 ppm)

Mix Temp Low When The Elevator is Empty
Dryer Shut Down

Did Not Sample Truck (C)

Port Change

No Cover On Exhaust

Tunne! Slow To Secure

Can't Cover Exhaust

Extended Test 13:13-13:23 (2.4 ppm) (Truck w/o RAP)

Procda~2.xls
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CENTRAL NASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, HASS.
01085
588-355-2952
Customer Job Custé |
LORUSSO CORP. CONN OF NASS. Job# 2959
A . e &
' X X
%2 Nawe STATE DENSE TOP
> Operator
Ce Ticket# 483
Tiee Agg T AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Tota)
Target 2524 490 376 8008
6:33:39 40 2578 491 7480 19 576 576 8656
br3b:ld 78 2568 4928 7408 16 577 577 16113
F237:19 7 2588 4860 7308 16 374 579 f4@52
6:38:25 BB 2438 4478 7368 15 573 573 31583
£:3%9:31 5 2atd 5199 7758 i4 5% 375 48319
b:41:83 78 o4l 5148 7h88 14 579 579 4856%
figg Tare Rsp Tare

Cost/Ton Percent Tax  Load Cost  Amount Tax  Dest Chavge  Total Lost

Load# Job Total . Tise & Date Fob/Bel Location
i 24,08 Be:41:56 18/87/98 £

T
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BARRE. & Pbg.
v@iﬂﬁJ
SBR-355-0452

J EtLLHtf\ ot
PLALEVILLE, ARSS,

TOR 13% RAP
J436

i  fgg Tetal fisp Total
Targe 39 48
7188381 178 336 468
Pl it 1146 i1 4k
T 158 48 46
7:83:6: 21% ge = 46
7:84:88 3 ¢ 1t 463 481
7185114 i3 468 4
7:86:20 i 481
7By g BAE ik 4b3 4ol
figg Tare fsp Tave

cost/Ton FPercent Tax  Load Cost  Amount Tax Dest Charge  Total Cost

Loadh Job Total Time & Dat Fab/bel Location
2 66,13 §7:88:21 1@/5?/98 Food

124



{ustd#
Jon# 2
Truckd
Hisk
Name
Gperator
et

_Time figg T AR & AGL 3 G i ficp Totat  Batch Tofal

jarget 1135 425 3368 258
7:1i318 4B L1BE 458 3458 E 4b4 454 6334
7:iisse V@ 1ivE aad 3448 14 45§ 458 16724
71383 & 1158 Ao 3338 i4 464 454 2838
3L H BT B Y. 734 3464 34 383 46,3 3344l
J:i:ls 78 live B4t 3348 % 461 e 4176
PR H= B 1178 g & 14 461 463 43953
7:l7id? &b 1B%E 48 3318 34 At 4ol S8864
7:18:33 8§ 1144 E] 3048 3 4E4 384 BROAR

Agg Tare fAisp Tave

Cost/Ton Percent Tax Load Cost  mmount Tax fotal Cost
Loagh Job Total . Tipe & Date rob/Del cocation
3 47,725 B71i3:26 L8/87/95 F £

2<



CEHTRAL MASS, ASPHALT ID.
3Lﬂ COLDBROOK RD,
BARRE, BASS,
S
SBA-355-ryEe
Customer Job i
LORUSS0 CORE. TOWN OF ERVINE 3857
3 BELCHER 57. VARIOUS STREETS § 55 22
FLHLHVILLu,!HSS £a
f27oc STATE T4b 1dx RGP
T
3 ABL 3

7hid 7
7678 13
U CR
7688 i 436

it : F &3k i 431

68 i3 7558 iz 445

fsp Tare
Cost/Ton Percent Tax  Load Lost  Amount Tax Dest Lharge  Total Cost
Load# Job Total ?ime & Late Fob/Lel Locafion
123,33 B7:26:48 18/07/98 Foog

3¢

Batch Total
3868

BB43
1&164
o4et

44
48

i

"";8-:

F



Lustoner Cust#
LORUSS0 CORP. TOWA OF ERVING Jobi ;
3 BELCHER ST, VARIOWS 3TREETS Truckl LT
PLRINVILLE, FASS. fiixi
gciee Hame
Gpe?a'a.
Ticreth 3489
Time Agg T fG6 3 AGE S AGE 2 AGH 1 figg Total Asp T ASR 4 fAsp Total  Batch Toial
Targe: 1128 BE8 24z 3288 fm( AR
71378 2B 14E a6k ZitB IlLE VHEE 7 423 458 3878
7137:4% 58 1148 T 2448 32iR 7568 13 438 458 16168
7id3:Bl B Qied a2 cabd 3168 745 i3 447 447 24ia7
7:48:87 5B 1118 £38 2438 11t 7538 12 448 441 31985
7:41:13 0 &8 1138 738 44 IZBE 7568 13 446 24%,
7iddils 6B 1108 Bl 24bE  304E 7638 ie 458 45
7:43:25 78 1148 738 o243 3068 7568 i1 £43 445
744131 78 11w 248 Z4RB JEil 75cH i 458 458
Agg Tare fisp Tare

Cost/Ton Percent Tax  load Cost  fimount Tax  Dest Charge  Total Cost

Load # Jab Total Time & Date Fob/Del Location
95 44 §7:45:25 18/87/93 PR

\2 %



o lahnfemm Fm.
BARRE, ASS,
51885

Saf-3
Customer Job 1
LORUSS0 LORP. CORA. OF HASS. 2348
3 BELCHER 8T, pisl. § 7 COWTRACT 8 3 # LC 343
PLAIHVILLE,HASS. RTE, 12 ASHBURHHAN 5 Y i
Be7ed Mame  STRTE TOP 18% RAF
peratgr
Tu.# et 3498
Time Agy T AGE 3 AGE S  ABB 2 AGE | Agg Total fsp 7 A5F & fisp Total Eateh Tofal
Target 1128 gap  Z438 3 448 fage
724515 3 iR BBB 233 3218 7478 13 442 447 7918
74643 6B ilEB gcB 2498 3188 75ch iB 451 45 15883
7:48:43 48 1138 Bl Z4eB 3238 Fx!] 4 447 447 23968
7:43:45 38 1148 768 2478 dcdk 7688 i@ 447 447 JCHE7
7:5@8:55 68 1158 81 2438 3028 7618 i@ 445 444 4R06S
7:og:BL S8 1i48 738 3@ el 7438 il 447 447 4794¢
7:53:87 6@ 1879 BbB  24cB 3158 7478 18 451 451 35863
7194113 & 11i8 748 2468 3068 7=i8 i@ 44§ 44§ 63813
fAgg Tare fisp Tare
Cost/Ton Percent Tax  Load Dost  Amount Tax Dest Charge  Total Cost
Loadh Job Total & Date Fob/Bel Location
i 31,31 87:55:6¢ 1@/@7 38 Pz



CENTRAL MASS. ASFHALT L.
0LD COLDBROOK K.
BARKE, AA55.
B1E65

Customer fob
CHARGE SALE HUNICIPAL PAVING

ACLT.OH FILE

Hame FelRLb'5 TOP
Uperator
Ticketd 9452

Time fgg T AGE 2 ABG | fgg Total Asp T 63F B fsp Total  Batch Total
Target 3128 2588 _ a7 i 686
B:BE:l8 38 JiER 2578 SE78 i1 378 378 5848
8:86:586 5B 3E78  C456 5528 7 373 373 11333
8:88:21 So® 3148 2578 S668 & 373 273 175964
fgg Tare fisp Tare

Cost/Ton Percent Tax  Load Cost  fmount Tax Dest Lharge  Toval Cest

Loacd job Total _ _Time & Date Fab/Del Locasion
i 8.96 Ba:39:17 18/81/98 Pz

139



CENTRAL MASS. ASPHALT CO.
OLD COLDEROOK RO
BARKE, HASS,
81585

5B8-355-2%2

Customer jeb o
LORUSSD CORE. TOWN OF ERVING
CHER ST, VARIOUS STREET

Time fAgg TAGE 3__ AGB 5 ABE 2 666 L figg Total
Target 1135 ass 238 i3b@
B:1@:83 26 1139 338 252 3328 7588
§:18:47 5B 197 Shg 2548 3B 778
B:id:ld 98 1i4k B389 Zo4B 3298 7BcH
B:13:24 38 1178 766 2458 3258 7638
8:14:38  oF  lid@ 786 o408 32ch 7628
B:15:3k 68 1138 879 2318 3368 7898
Biit:d2  &B 1l78 B oo4B 3258 758
h:17:43 38 1178 88 2508 3348 7338
figg Tare fisp Tare

fusth |
Jobit 3857
Truck# R 3
mixk 25
Hame  STATE TOR
Gperator i
Tirketh 9433
fisp T ASP &__
462
& 454
R
3 465
& 463
3 458
g 454
£ 461
7 46}

Cost/Ton Percent Tax  Load Cost  fmount Tax Dest Charge  Total Cost

Load Job_Tetal _Time & Date
7 2l 65 A8:18:42 18/87/98

Fob/Del Location
F c

 16% RAP

fAsp Tokal

i
42
48
453
458
464
463
i1

0



r.

OLU CGLDBROOR Rb.

BARRE,, RASS.
g1885
5@88-355-295¢
Customer Job
LSRBSSU CORE. TOWN OF ERVING

BELCHER 51
PLQINULLLt,Hnbb.
876

Tine fgg T AGE 3__ AGG 5
Target 1153 8 c
gilgige 1B 1i5e 848 o3 3318
8:26:8% S 1140 B30 D448 3268
LHH 1168 538 o5iB  33i@

B:23:15 38 118 g8 2538  333e

Biciich S8 1158 §48  £odg 325

B:e5:27 48 1188 B4 =548 33cH

B:26:33 G5B 1178 fe 2538 J208

8:27:33 38 1lgd BB 245 304
figg Tare fisp Tare

Cost/Ton Percent Tax  Load Cost  dmount Tax Dest Charge

Load Job Total
& 243,62

<4

CEi IRH 7iAS5. ASFHALT LG
Ui

VARIOUS STREETS

fgg Tofal

7836
7538
/818
i85
7818
7888
7848
7598

o _iime & Date
BB:fé:31 18/87/98

Custd 1
Jobl 3857
Truck# ﬂ&
Hixd 25

Hame STATE TOP 1@% RAP

Operator .
TicketH 9494

fisp 7 85k & fisp

462
485
465
455
i%h
4k
462
461

[N ER A NN R o RV n § o = M ]

Total Cost

Total

455
465
465
465
453
46z
§62
41

Eatch Total
4258

B85

16386

24055

32978

41233

49581

57883

£5534

\l



CEd

Customer

LORUSS0 CORP.

J BELCHER ST.
LHLHVIL;k,ﬁQSJ.
@E!od

Time figg T AGG 3 AGG
Target 11c8
d:29:27 2B 1138
§:30:85 LB 1148
8:3i:38 28 1i%@
B:32:36 4B 1138
8:33:42 SR 1BBR
§:34:46 48 1118
Rgg Tare fAsp Tare

Cost/Ton  Percent Tax

Load} Job T
3 26

2

2
3.

8LB CULvBhﬁdh nB
EA iat HA55.
Biﬂﬁd

588-335-t35¢

Job
TOUN OF ERVING
VARIOUS STREETS

;9 AbG 2 AGG fige
gag 243 3cee
778 242R a2cE
5ig  ca48 3238
776 248 3iE
468 2438 3o@e
58 o4 it
746 Z4g 318

Load Cost  Amount Tax

tal

custd |

Job#  3ESY

Truck# LC 733

Hixh EJ

Hage STRTE TOP 18X RAP

UpE!&Tur

Ticketh 9493
Total fAsp T ASP & fisp Total

448

7548 b 445 446
768 & 433 453
7568 18 4479 443
76l 8 444 d44
75l ] 446 446
Tohd 5 438 458

best Charge Total Cost

a Tige § Date Fob/Del Location
&6 BA:35:41 18/87/98 F g

kateh Total
#a0e

7386

16833

24868

3213

48068

4AR73



TRAL R3S, ASPHALT
b COLDBRODK R
RARRE, HASS.
U BlES
584-353-295

CENTR
oL

Customer Job Custh
LORUSSD CORP. TOWN OF ERVIHG job#
4 BELCHER §T7. VARIOUS STREETS Trure m
PLAINVILLE,RASS, Hixd
B2762 Hame
U‘.xET‘:_-t v .
iicketd 3496

T

fr=d

1 ¥ —]
fa}
ot
o
pus

Time Agyp T AGE 3 AGG 5 ABG ¢ ABG & ; iofsp T oHA A fisp Total  Datch Tofal
Target 1128 beg 2432 3cee 448 4agg

B:dbige 2B 1l4@ B4 c44B 3258 7678 7 4ak 44§ 81k

8:37:83 5@ iice 788 2438 32oe 7558 8 458 45 1B11E

8:38:53 28 1128 BB 2478 3238 7638 5 448 448 24194

B:4B:82 48 1lck Bol  c4cB 321 itid 3 458 458 JE204

8:41:88 5 183 738 2368 3158 7378 5 448 448 4887

B:42:14 58 1118 6l 243l 32i8@ 7568 g 458 458 45582
fgg Tare fisp Tare

Cost/Ton Percent Tax  Load Cost  fmount Tax Dest Charge Total Cost

Loadh Jjob Total Tia
id

) - te Foo/Del Location
i 293,78 Sd:43:87 18 E z

o




CENTRAL HASS. ASPHALT CO.
OLD COLDEROOK RD.

EARRE, BAGS.
81685
S88-355-295¢2
customer Job
+ORUSSG LRk, LU OF nAss.
3 BELEHER 5T, RTE 9
PLATRVILLE,RASS. LEICESTER
Be762
_Time Agg 7 ABG £ AGG 1
Target o e5ed 4388 )
B:43145 38 £otE 450 {478
Bid4iob DB £54E 4326 746l
8:46:808 40 2550 4860 7418
8:47:13 60 2528 4900 7428
8:48:19 50 2480 4830 7318
8:49:26 30 2538 4910 7440
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Tiwe & Date
2 48.26 ©8:58:19 18/07/98

LALNLNOH O o

figg Total Asp T RSP A
376

Sh7
375
379
375
378

Cusid i
Job#  £35%
Truck# YOU
1ixg 16

Name  STATE DENSE T0P

Operator
Ticketh
Asp Total

367
379
379
375
378
378

Fob/Del Location
F 2

549

~d

Baton 1otal
£886

8837

16676

24965
32060

33948
47966

&



CENTRAL WASS. ASPHALT CO.
oL BROO

COLDBROOK RD.
BARRE, NASS.
81005
388-335-2952
Customer Job Custé 8688
GHARGE SALE NUNICIPAL PAVING Job# 8888
ACCT.ON FILE Trucké 4
Mix¢ 33
Name 3/8 TOP
QOperator
Tickett 9498
Time Agg T AGG 2 AGG 1 Agg Total #sp T ASP A Asp Total Batch Total
Target 387 318 430 6667
8:52:03 20 3% 3170 6260 4 427 427 6687
8:52:32 50 3lee 3180 6200 6 439 430 13397
8:53:47 40 3188 3200 5308 6 426 426 2123
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
1 10.86 08:54:42 10/07/98 F 2

S



CENTRAL MASS. ASPHALT CO.

OLD COLDBROOK RD.
BARRE, MASS.
01085
508-335-2952
Customer Job Custé 8888
CHARGE SALE HUNICIPAL PAVING Job# 8888
ACCT.ON FILE Truck# 4
Nix¢ 33
Name 3/8 TOP
Operator
Ticket# 9499
Time 4gg T AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target a7 3138 439 6667
8:59:2¢ 20 @38 317@ 6200 6 429 429 6629
8:55:59 3@ @9 3180 6270 b 433 433 13332
8:57:39 S0 Jl1ee 3140 6248 7 433 433 20005
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amwount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
2 20.06 98:58:34 10/07/98 F 2

4G

\



CENTRAL MASS. ASPHALT CO.

OLD COLDBROOK RD.
BARRE, ¥ASS.
81885
388-355-2952
Customer Job
LORUSSO CORP. TOWN OF ERVING
3 BELCHER ST, VARIOUS STREETS
PLATMVILLE, NASS.
02762
Time Agg TAGG3 AGGS AGG 2 AGG 1
Target 1120 800 2432 3200
9:09:59 20 1lee 79 2420 3180
9:18:38 50 1140 8le 2440 319
9:11:45 3@ 1138 800 2440 3230
9:12:51 30 1130 810 2439 3200
9:13:57 48 113 810 2446 3240
9:15:03 30 11 83 2470 3220
Agg Tare Asp Tare

Custé 1|
Jobé 3057
Trucks WAD
Nix¢ 23
Name STATE TOP 10X RAP
Operator
Ticket# 3500
Agg Total Asp T ASP A Asp Total Batch Total
448 8008
4 446 446 793
9 49 459 15966
9 446 446 24812
8 449 443 32051
8 450 450 46121
8 446 446 482137

Cost/Ton Percent Tax  Load Cost Awount Tax Dest Charge Total Cost

Loa?: Job Total

Time & Date

i
317.82 89:15:57 10/97/98

4t

Fob/Del Location
F 2



CENTRAL MASS. ASPHALT CO.

OLD COLDBROOK RD.
BARRE, MASS.
21085
388-333-2932
Cugtomer Job Custd |
LORUSSO CORP. TOWK OF ERVIKG Job# 3857
3 BELCHER ST. VARIOUS STREETS Truckf ¥E 7
PLAINVILLE, ¥ASS. Hixd 23
82762 Hame STATE TOP 18% RAP
Operator
Ticket# 9501
Time Agg TAGG3 AGG S AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
arget 1155 825 2588 3304 462 8250
9:57:35 18 1168 83 2518 3230 7750 6 458 458 8208
9:58:3 28 118 798 2440 3240 7588 14 462 462 16258
9:39:42 58 1130 810 2338 3368 7830 13 464 464 24544
10:00:51 40 1160 820 2518 329 7780 15 468 460 32784
10:01:56 60 1170 820 24% 33 7780 13 462 462 41026
10:03:81 3@ 1150 840 2338 327@ 7798 12 460 468 49276
10:04:07 30 11680 826 508 3308 7800 12 461 461 375337
10:@5:14 S8 1178 810 2460 3309 7748 12 467 467 65744
Agg Tare Asp Tare
Cost/Ton Percent Tax  load Cost Amount Tax Dest Charge Total Cost
Load# Job Total Time & Date Fob/Del Location
12 350.69 18:06:06 10/87/98 F 2

142



CENTRAL HASS. ASP%LT co.

OLD COLDBROOK
BARRE, HASS.
21005
388-355-2952
Custower Job
LORUSSO CORP. TOWN OF ERVING
3 BELCHER ST. VARIOUS STREETS
PLAINVILLE, NASS.
02762

Tine Agg TAGG 3 AGG S AGG 2 AGG 1
Target 1155 825 2508 3300
10:14:12 10 1120 840 250 3300

10:14:54 20 1130 816 %8 310
10:16:08 30 1140 840 2¢% 330
10:17:86 5@ 1178 830 240 3200
10:18:13 3@ 1118 83 4 1M
10:19:18 30 1340 830 2478 338
10:21:03 40 1278 826 249 3310
10:22:15 50 1198 846 2518 3328
Agg Tare Asp Tare

7788
7828
779
7820
7788
7960
789
7860

Custé 1
Jobé 3857
Truck# LC 544
Hixt
Doenat
rator
T‘l)gkett
462
7 458
13 4b4
12 464
12 464
13 458
14 462
13 462
14 462
Total Cost

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge

Load# Job Total Time & Date
13 383. 89 10:23:24 18/87/98

Agg Total Asp T ASP A

Fob/Del Location
F 2

23
STATE TOP 10% RAP

Asp Total Batch Total
8250

gt dd g

8238
16522
24776
33060
41298
49720

38872
66394



CENTRAL MASS. ASPHALT CO.

OLD COLOBROOK RD.
BARRE, BASS.
81085

588-355-2952
Customer Job
LORUSSO CORP TONN OF ERVING
3 BELCHER ST. VARIOUS STREETS
PLAIKVILLE, MASS.
02762

Tine Agg TAGG3 AGGS AGG 2 AGG I
Target 1155 825 2568 3300
10:29:15 10 1250 818 2500 3310

10:30:83 30 1220 826 2518 3300
18:31:88 50 1179 820 2538 3268
18:32:15 68 1170 846 2538 1320
18:33:21 40 1110 800 2460 3268
10:34:27 S0 1130 838 24% 3320
18:35:33 60 1180 816 2038 3340
10:36: 66 1168 838 2478 3279
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost

Load# Job Total
14 416.93

|so

Agg Total Asp T ASP A

Awount Tax Dest Charge

Time & Date
10:37:31 10/07/98

Custé |
Job# 3057
Truck# CONO
Hix¢ 25
Hame STATE TOP 10X RAP
Operator
Ticket# 9503
Asp Total Batch Total
462 8230
6 462 462 8332
14 468 468 16650
14 462 462 24892
14 464 464 33216
14 463 463 41389
14 462 462 49361
14 462 462 37843
15 458 458 66071

Total Cost

Fob/Del Location
F 2



CENTRAL HASS. ASPHALT CO.

OLD COLOBROOK RD
BARRE, MASS.
01085
588-355-2952
Customer Job

LORUSSO CORP. TOWN OF ERVING
3 BELCHER ST. VARIOUS STREETS
PLAIKVILLE, HASS.
82762

10:38:0¢ 3@ 1130 820 24680 3320

10:38:51 5@ 1138 799 4% 140

10:40:26 70 1088 799 408 3320

80 1128 880 2418 3170

10:42:32 70 1148 799 2460 3328

18:43:38 80 1120 799 2478 3128
Agg Tare Asp Tare

Cost/Ton Percent Tax

Load# Job Total
15

Total Asp T ASP A
4gg p bs

7738
7510
7390
7500
7718
7508

Time & Date

441,04 18:44:30 18/07/98

WSt

Custé 1
Job# 3057
Truck# 56 22
Nixé 25
Hame STATE TOP 10X RAP
QOperator
Ticket# 9584
Asp Total Batch Total
8000
17 445 45 8173
15 447 47 16132
13 449 449 24171
14 448 448 32119
15 448 48 40277
16 445 445 48222

Load Cost  Amount Tax Dest Charge Total Cost

Fob/Del Location
F 2



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, HASS.
01005
988-355-2952
Customer Jab
LORUSSO CORP. TOWN OF ERVING
3 BELCHER ST. YARIOUS STREETS
PLAINVILLE, NASS.
92762

Tise AggTAGGS AGGS AGG 2 AGG )
T 1120 2432 3200

10:39:37 40 1148 800 2436 3168
11:00:22 90 1148 820 2430 3300

11:01:28 60 1088 799 378 3178
11:02:33 99 1108 810 2420 3170
11:03:40 70 1120 810 2440 3330
11:04:46 70 1140 800 2438 3130

11:05:53 90 1146 800 2478 3160
11:06:58 140 1120 799 2469 3210
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost

Load# Job Total
16 473.08

Agg Total Asp T ASP A
gg p s

7538
769
7410
7500
7700
7508
7578
7580

Amount Tax Dest Charge

& Date
11:07:58 10/07/98

Custé |
Jobt 3057
Trucké# LC 36
Mix#
Nase STATE TOP 18% RAP
Operator
Ticket# 9585
Asp Total Batch Total
8000
10 433 433 7983
17 449 449 16122
17 448 448 239680
17 459 459 3193
17 449 49 40079
17 444 444 48023
17 452 452 36043
17 447 447 64072

Total Cost

Fob/Del Location
F 2



CENSE&LMPKBLT ca.

-355 2952
Customer Job . Cust# 1
LORUSSO CORP. TOWN OF ERVING Jobd 3857
3 BELCHER ST, VARIOUS STREETS Truck# LC 543
PLAINVILLE, MASS. Nix¢ 25
82762 Name STATE TOP 18% RAP
Operator
Ticket 9506
Time Agg TAGG3 AGG D AGG 2 AGG Agg Total Asp T ASP A Asp Total Batch Total
Target 1120 808 2432 3200 448 8000
11 10 23 60 1113 800 2408 3320 7638 12 445 445 8075
1i:11:11 88 1099 800 2418 3170 7478 18 451 431 159%
11:12:18 99 1168 790 2476 33N 778 18 451 451 24217
11:13:23 98 1110 830 2458 3130 7540 18 446 446 32283
11:14:38 80 1140 800 2388 3170 7490 18 446 446 40139
11:15:3 70 1070 780 2468 3200 7430 17 449 449 48038
f1:16:42 88 1140 780 2460 3230 7638 17 449 449 %117
11:17:48 990 1138 810 2488 329 7718 17 448 448 64273
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total & Date Fob/Del Location
17 585. 22 11:18:41 10!07/98 F 2

|53



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, HASS,
91085
588-355-2952
Customer Job Custé 1
LORUSSO CORP. TOWN OF ERVING Job# 3057
3 BELCHER ST, VARIOUS STREETS Truck# LC 754
PLAINVILLE, MASS. Mixé 25
02762 Hase STATE TOP 10% RAP
QOperator
Ticket# 9507
Time Agg TAGG3 AGGS AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 1128 808 2432 3200 448 8000
11:28:06 40 1150 8le 247 323 7660 I3 46 446 8106
11:20:48 80 1120 799 2438 3120 7460 17 450 430 16816
11:21:33 60  18% 7% 2376 333 7580 17 448 448 24044
11:23:00 80 1110 820 2440 3140 7510 17 445 445 31999
11:24:06 60 1120 770 2440 3220 7590 17 447 447 3999%
11:25:12 780 1140 806 243¢ 3120 7499 18 449 449 47935
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time § Date Fob/Del Location
18 529. 19 11:26:04 18/@7/98 F 2

(s



CENTRAL MASS. ASPHALT CO.

Asp Total

463
462
463
462
463
462
439
467

OLD COLDBROOK RD.
BARRE, NASS.
01085
988-335-2952

Customer Job Custé 1
LORUSSO CORP. TOWN OF ERVING Job¢ 3037
3 BELCHER ST. VARIOUS STREETS ‘l'ruck# RS

PLAIRVILLE, NASS. 25

82762 l(ale STATE TOP 10% RAP
Operator
Ticket# 3509

Time Agg T AGG 3 AGG 5 AGG 2 AGG 1 Agg Total Asp T ASP A
Target 1135 825 2388 3300 462
11:31:07 40 1158 820 2538 3268 7760 i1 463
11:31:49 50 1178 816 2368 3270 7810 17 462
11:32:55 80 1168 89 2518 3310 7878 17 463
11:34:01 80 1179 818 2470  344@ 7899 17 462
11:35:67 60 1150 800 2508 3270 7720 17 463
11:36:13 60 1120 820 2300 3308 1740 17 462
11:37:19 80 1380 840 2518 3338 7980 18 459
11:38:26 40 1890 830 2518 3348 7778 17 467

Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total »e & Date Fob/Del Location
19 562.31 11:39: 18 10107/98 F 2

1SS

Batch Total
8250

8223
16495
24828
33180
41363
43365

38004
66241

25



CENTRAL KASS. ASPHALT CO.
oLD RD.

BARRE, ¥ASS.
01085
308-355-2952
‘Customer Job Cust? 9999
-:CASH SALE DRIVEW Job# 9999
" CUST. ON FILE Truck# 3
‘ Nix¢ 18
Name STATE BINDER
rator
Ticket# 9511
Time Agg TAGG 4 AGG 3 ABG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 625 844 844 2813 375 7501
11:45:26 40 2770 839 850 2950 7460 i2 372 372 7772
11:46:13 70 2650 830 850 2920 7259 16 . N 7 15395
11:47:19 5@ 2570 8O0 M@ 27T 6989 17 37 377 22752
11:48:25 40 2620 330 B0 2838 7068 16 79 379 30211

Agg Tare Asp Tare
Cogt/Ton Percest Tax  Load Cost Awount Tax Dest Charge Total Cest

v,

Load# Job Total Tise L Date Fob/Del i.acaticm
1 15. 11 11:49:12 18/07/98 F 2

VS



CEHSEBLMPE&T co.

BARRE, HASS.
01005

588-355-2952
Customer Job Custé |
LORUSSO CORP. TOWN OF ERVIKG Job# 3057
3 BELCHER ST. YARIOUS STREETS Truck# LC 753
PLAINVILLE, NASS. Nix¢ 25
92762 fiame STATE TOP 10% RAP

Operator
Ticket# 9512

Time Agg TAGG3 AGG D AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 1120 800 2432 3200 448 8004

11:53?956 0 110 790 2440 3180 7510 19 443 443 7933

11:34:36 40 1110 780 2508 3160 7550 15 449 449 15952

11:55:42 70 1148 820 247 3210 7040 15 449 449 24041

11:36:48 40 1128 800 2440 3226 7580 15 432 432 3073

11:37:54 78 1130 800 2440 3200 7970 13 448 448 40091

11:39:00 40 1140 816 2450 3230 7630 16 447 447 48168
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
2 586. 39 11:59:53 10/@7/98 F 2



CENTRAL MASS. ASPHALT CO.

OLD COLDBROOK RD.
BARRE, MASS.
01005
3088-355-2952
Customer Job Custé 1
LORUSSO CORP. TOWN OF ERVING Job# 3057
3 BELCHER ST. VARIOUS STREETS Truck# HAC
PLAIRVILLE, MASS. Nix¢ 25
82762 Name STATE TOP 10% RAP
Operator
Tickett 9513
Time Agg TAGG3 AGG S AGG 2 AGG ) Agg Total Asp T ASP A Asp Total
Target 1155 825 2588 3300 462
12:05:22 1158 820 2338 3299 7799 1@ 457 457
12:96:03 50 119 840 2580 3299 7828 16 466 466
12:07:09 70 1128 820 2440 32 7638 16 463 463
12:08:14 60 1140 810 2480 339 7820 i6 462 462
12:09:21 60 1170 820 2538 3268 7780 16 439 459
12:10:27 88 1168 820 253@ 33le 7828 16 464 464
12:11:33 80 1178 820 2338 33 7870 16 463 4635
12:12:48 78 1130 810 25286 3320 7800 16 439 439
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost
Load# Job Total Tise & Date Fob/Del Location
21 619,40 12:14:10 18/07/98 F 2

IS8

Batch Total
8258

8247



CENTRAL MASS. ASP%LT Co.

OLD COLDBROOK
BARRE, MASS.
01085
388-335-2952
Customer Job
CHARGE SALE KUKICIPAL PAVING
ACCT.ON FILE
Time Agg T AGG 2 AGG 1 Agg Total Asp T ASP A
Target 2778 2835 387
12:28:3 40 2730 2880 3610 12 382
12:29:02 100 2740 2830 3570 19 385
Agg Tare Asp Tare

Cust# 8888
Job# 8888
Truck# 4
Nix¢ 33
Name 3/8 TOP
QOperator
Ticket# 9514
Asp Total Batch Total
6008
382 3992
385 11947

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time L Date
4 36.11 12:29:57 18/@7/98

Fob/Del Location
F 2

2A



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, BASS.
91205
508-355-2952
Customer Job
LORUSSO CORP. TOWN OF ERVING
3 BELCHER ST. VARIOUS STREETS

PLAINVILLE, NASS.
82762

Operator
Ticket# 9515
Time Agg T AGG 3 AGG 5 AGE 2 AGG ) Agg Total Asp T ASP A
Target 1128 808 2432 3200 448
12:33:12 50 1120 79 2588  331@ 7720 13 450
12:33:59 9 1120 820 2438 3130 7500 18 450
12:35:84 80 1150 820 2376 3180 7520 17 458
12:36:10 50 1070 820 2418 3180 7480 17 446
12:37:16 580 1108 810 243 3240 7600 16 448
12:38:22 80 1138 820 2460 3200 7610 16 450
Agg Tare Asp Tare

Custé |
Job# 3057
Truck# LC 757
Kix#

23
Name STATE TOP 10X RAP

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time L Date
2 643.46 12:39:15 10/07/98

|eO

Fob/Del Location
F 2

Asp Total

Batch Total
8000

8170
16128

30



BARRE, HASS.
81005
88-335-2952
Custoser Job
- LORUSSO CORP. CONN OF MASS.
-, 3 BELCHER ST. RTE 9
PLAINVILLE, HASS. LEICESTER
82762
Time Agg T AGG 2 AGG )
Target 2524 4900
12:44:12 38 2518 4900 7410
12:44:45 60 2568 4910 7470
12:46:% 0 2558 4899 7440
12:47:31 7@ 2538 4588 7430
12:48:37 68 2548 4900 7440
12:49:43 38 2468 4899 7350
Agg Tare Agp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Loadg Job Total

Total TASP A
a9 b=p 576

370
379
378
an
372
589

Tise & Date
72.26 12:50:37 10/07/98

‘?‘ggket# %16

Asp Total Batch Total
8000

70
379
378
N
2
380

Fob/Del Location
F 2

7980
16829
24047
32034
40066
479%

K



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, NASS.
01085
388-355-2952
Customer Job Cust# 8888
CHARGE SALE MURICIPAL PAVING Jobé 8888
ACCT.ON FILE Truck# 4
Nixé 33
Name 3/8 TOP
Operator

ngket# 951

Time Agg T AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total
Target 3087 3150 430
12:52:39 20 318 3158 6250 13 427 427
12:53:08 40 3188 3130 6250 14 431 431
12:54:41 60 3118 3170 6280 13 431 431
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
5 46. 14 12:55:36 1@/07/98 F 2

(62~

7
Batch Total
6667
6677
13338
20069

L7



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

01085
5@8-355-2932

Customer Job Custé |
LORUSSO CORP. TOWN OF ERVING Jobé 3037
3 BELCHER ST. VARIOUS STREETS Truck# WE7
PLAINVILLE, MASS. Nix¢ 25
02762 lale STATE TOP 10% RAP
Operator
Ticket# 9518
Tne Agg T AGG 3 AGG 3 AGG 2 AGG ) Agg Total Asp T ASP A Asp Total Batch Total
Target 1153 825 2588 3388 462 8250
12:38:07 20 1140 818 2560 3300 7750 3 464 464 8214
12:39:32 %8 118 79¢ 2518 3310 7760 16 464 464 16438
1:00:47 350 1170 816 249 3280 7750 13 461 46l 24643
1:01:52 50 1178 8le 2340 3328 7840 16 464 40 32933
1:02:59 50 1170 820 24% 3298 7770 16 458 458 41181
1:04:865 40 1120 820 2460 3270 7670 13 462 462 49313
1:@3:11 38 1168 816 2520 3320 7810 16 462 462 575835
1:06:17 70 1160 840 2558 329 7848 16 461 461 65886
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost
Load# Job Total Time & Date Fob/Del Location
23 676.40 13:07:18 10/07/98 F 2

(€3



CENTRAL HASSR ASPHALT CO.

OLD COLDBROOK RD
BARRE, ¥ASS.
01005
5088-355-2952
Customer Jab
CASH SALE DRIVEWAY NIX
CUST. ON FILE

Time Agg T AGG 3 AGG 2 AGG 1
Target 2540 2760 2400

1:08:88 20 2518 2700 2410 7620
i:gg:gs gg %%8 2718 2410 7930

+09: 2130 2410 7700
1:10:39 5@ 2468 2630 2340 7430

Agg Tare Asp Tare

Cost/Ton Percent Tax

Load: Job Total

[

Time & Date
16.86 13:11:52 19/07/98

Agg Total Asp T ASP A

13

13
13
14

Nixé 2

Name 1/2 BIKDER

Operator

Ticket# 9519

Asp Total Batch Total
8000

360

356 3% 7976
363 363 16269
361 36! 24330
36l 361 32121

Load Cost Amount Tax Dest Charge Total Cost

Fob/Del Location
F 2
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CENTRAL MASS. ASPHALT CO.
GLD COLDBROOK RD.
BARRE, BASS.
21085
5088-355-2932

Customer Job Custd |
LORUSSO CORP. TOWK OF ERVING Job#é 3057
3 BELCHER ST. YARIDUS STREETS Truck# LC 757
PLAINVILLE, MASS. Nix¢ 38
92762 Name STATE BINDER 18% RAP
Operator
Ticket# 9482
Time Agg TAGG 4 AGG S AGG 3 AGG 2 AGG | Agg Total Asp T ASP A Asp Total Batch Total
Target 2760 800 748 880 2520 332 8000
6:26:38 30 2660 730 730 810 2500 7630 i 349 349 7995
6:27:38 70 2828 800 760 796 2520 769 28 349 349 16038
£:28:37 80 2748 750 788 848 253 7608 21 351 351 23989
5:29:53 0 2870 770 768 86 2530 7810 20 335 335 32154
6:31:02 70 2748 768 718 78 2499 7478 19 K> 351 39975
6:32:08 30  277% 340 758 830 2500 7818 18 352 352 48137
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
1 24.907 ©6:33:02 10/07/98 F 2

3%



CENTRAL ®ast, ASPHMT 00,
o CULDBRGOK RD.

BARRE, MASS
82894
588-355-24952
ﬁustomer Job

T0UN OF ERVING
VARIOUS STREETS

_Ti AbG ¢ ADE 1 Agg Total

iafg i c4dc 3cBa
7:08:15 28 1168 Bek  o47E 323 7588
7:58:57 6 1148 79 244 3158 7528
6:08:19 48 l@%e bee 2358 32ib 7458
B:@i:cs 48 i@ 88 e 3178 ]
gidciid 286 113 Bap 2478 3248 7678
B:B4:48 38 {368 G28 a4 3198 7818

figg Tare Asp Tare

Loadd Jeb Total _Time & Date
& 179.68 BA:@5:40 18/87/9¢

\d

Lustd 1
jonk 3857

fiixdk 25

Hame  STATE TOP 18X RAF

jpe rator

Ticket# 3431

fisp T RSP A fAsp Total

448

3 438 43
3 444, 44t
18 447 447
19 445 445
1i 451 431
11 447 447

Cozt/Ton Fercent Tax  Load Cost  fmount Tax Dest Charge  Tofal Cost

Fob/lel Location
2

Batch

Tofal
&aa

8138



CENTRAL MS% ASPHALT CO.

OLD COLDBROOK RD
BARRE, KASS.
91005
588-335-2952
Customer Job Cust# 8888
CHARGE SALE NUNICIPAL PAVING Job# 8888
ACCT.ON FILE Truck# 4
Nix¢ 60
liame PEOPLE'S TOP
Operator
Ticket# 9508
Time Agg T AGG 2 AGG Agg Total 4sp T ASP A Asp Total Batch Total
Target 3128 2508 372 6008
11:26:45 40 3130 2530 5660 15 37 370 6030
11:27:22 88 3078 2530 5620 16 n 37 12021
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
2 14.99 11:28:43 10/67/98 F 2

e©



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, NASS.
010085
588-355-2952
Custoser Job Cust# 8888
CHARGE SALE NUNICIPAL PAVING Job# 8888
ACCT.ON FILE Truck# 4
ixé 33
Yane 3/8 TOP

ngkett 9510
Time Agg T AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 3087 3150 430 6667

11:39:58 60 3118 3100 6210 16 430 430 6640

11:40:36 80 305 3220 : 6270 15 429 429 13339

11:42:22 88  3il@ 3280 6398 15 431 431 20168
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load# Job Total Time & Date Fob/Del Location
3 30.14 11:43:16 10/07/98 F 2



ASPHATL PLANT D - RESULTS FROM ADVANCED ASPHALT TECHNOLOGIES

Asphalt Binder Samples - ASTM Analysis Results for Asphalt Plant D in Barre, MA
Two analyses were performed at three temperatures (300, 325,and 350 Degrees F)
1. ASTM D1754-94 - Effects of Heat and Air on Asphalt Materials; Thin Flim Oven Test (TFOT)

2. ASTM D2872-88 - Effects of Heat and Air on a Moving Film of Asphalt; Rolling Thin Film Ovent Test (RTFOT)

Oven Temp. 325 F

Oven Temp. 300 F

Oven Temp. 350 F

Sample |Sample Day Sample
Date Time Number ID TFOT | RTFOT | TFOT RTFOT | TFOT RTFOT
8/18/98 nav Pretest A1 -0.197 -0.365 na na na na
9/25/98 nav Pretest A2 -0.215 -0.414 na na na na
9/30/98 nav Pretest A3 -0.168 -0.310 na na na na
Average -0.193 -0.363
Oven Temp. 325 F | Oven Temp. 300 F | Oven Temp. 350 F
Sample |Sample Day Sample
Date Time Number ID TFOT RTFOT | TFOT RTFOT TFOT RTFOT
10/5/98 | 9:03 AM | Day 1 LA1B -0.117 -0.216 -0.048 -0.089 -0.228 -0.400
10/5/98 | 1:08 PM | Day 1 LA1E -0.095 -0.192 na na na na
Average -0.106 -0.204 -0.048 -0.089 -0.228 -0.400
Oven Temp. 325 F | Oven Temp. 300 F | Oven Temp. 350 F
Sample |Sample Day Sample
Date Time Number ID TFOT RTFOT | TFOT RTFOT | TFOT RTFOT
10/6/98 | 8:.07 AM | Day 2 LA2B -0.107 -0.206 -0.047 -0.105 -0.253 -0.395
10/6/98 | 1:03PM | Day?2 LA2E -0.151 -0.285 na na na na
Average -0.129 -0.246 -0.047 -0.105 -0.253 -0.395
Oven Temp. 325 F | Oven Temp. 300 F | Oven Temp. 350 F
Sample |Sample Day Sample
Date Time Number ID TFOT RTFOT | TFOT RTFOT | TFOT RTFOT
10/7/98 | 8:46 AM | Day 3 LA3B -0.111 -0.218 -0.045 -0.109 -0.229 -0.380
10/7/98 | 1:15PM | Day3 LA3E -0.175 -0.304 na na na na
Average -0.143 -0.261 -0.045 -0.109 -0.229 -0.380
Oven Temp. 325 F | Oven Temp. 300 F | Oven Temp. 350 F
TFOT RTFOT | TFOT RTFOT | TFOT RTFOT
{THREE DAY AVERAGE -0.126 -0.237 -0.047 -0.101 -0.237 -0.392

Thin Film Oven Test

Rolling Tin Film Oven Test

300 F 325F

350 F 300 F

325 F 350 F

|THREE DAY AVERAGE

-0.047 -0.126

-0.237 -0.101

-0.237 -0.392

Notes:

nav = not available
na = not applicable, i.e., analysis was not performed

(69
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TEST REPORT

ADVANCED ASPHALT TECHNOLOGIES

LABORATORY AND TECHNICAL SERVICES

Client:
Pacific Environmental Services, Inc.

560 Herndon Parkway, Suite 200
Herndon Virginia 20170-5240

Project No.: WO#384
Description:  Mass Loss Study for Pacific
Environmental

Report Distribution: Mr. Frank Phoenix

Sample No.: AC601 Date Received: 9/2/98
AC602
FS403
FS494

Sample Description:

“Plainville Plant, AC, 8/18/98” - AAT# AC601
“Barre Plant, AC, 8/18/98” -AAT# AC602
“Plainville Plant, RAP, 8/18/98” -AAT# FS493
“Barre Plant, RAP, 8/18/98” -AAT# FS494

Technical Responsibility Technical Contact
Name William Pennington Name: . Kevin J. Knechtel
Title: Binder Team /Iﬁeader Title: . }aaborftory I\}anaggéc7
Signature:  _//fr . Lz fon Signature: /Z_A% oy
Date: 2/2:/G 4 Date: ’ 7/27/9 €

Test Results
Test Method Test Result
AC601 AC602 FS493 FS494
“Plainville “Barre Plant, “Plainville “Barre Plant,
Plant, AC, AC, Plant, RAP, RAP,
8/18/98” 8/18/98” 8/18/98” 8/18/98”
Mass Change, using the
Thin Film Oven Test ASTM -0.372 -0.197
(TFOT) at 3259F D 1754
Mass Change, using the
Rolling Thin Film Oven Test ASTM -0.570 -0.365
(RTFOT) at 325°F D 2872
Moisture Content, % 2.60 | 5.32
A\
S |

Advanced Asphalt
Technologies, LP

1FO

108 POWERS COURT, SUITE 100
STERLING, VA 20166-9321

PH (800) 395 6686
PH (703) 444 4200
FX (703) 444 4368



ADVANCED ASPHALT TECHNOLOGIES

LABORATORY AND TECHNICAL SERVICES
TEST REPORT

Client: Project No.: WO#384
Pacific Environmental Services, Inc. Description:  Mass Loss Study for Pacific
560 Herndon Parkway, Suite 200 Environmental
Herndon Virginia 20170-5240
Report Distribution: Mr. Frank Phoenix
Sample No.: AC627 & AC628 I Date Received: 9/28/98 - 10/2/98
Sample Description: “Lorusso/Barre 9/25/98 PG64-22” - AAT# AC627
“Lorusso/Barre 9/30/98 PG64-22” - AAT# AC628
Technical Responsibility Technical Contact
Name Vo ! William Pennington Name: Kevin J. Knechtel
Title: " _Binder Team Leader Title: Latyoratory Manpger s , __
Signature: &g ?/" Signature:
____[0/5/9% =

Test Results

Test Method Test Result
AC627 AC628
Mass Change, using the Thin Film Oven Test
(TFOT) at 325°F ASTM D 1754 -0.215 -0.168
Mass Change, using the Rolling Thin Film Oven Test :
(RTFOT) at 3250F ASTM D 2872 -0.414 -0.310
A2 l A3
Advanced Asphalt 108 POWERS COURT, SUITE 100 PH (800) 395 6686
Technologies, LP STERLING, VA 20166-9321 PH (703) 444 4200

FX (703) 444 4368

3
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¢ ADVANCED ASPHALT TECHNOLOGIES

LABORATORY AND TECHNICAL SERVICES

TEST REPORT
[ ] Amended
Client: Project No.: WO#384
Pacific Environmental Services, Inc. Description:  Mass Loss Study for Pacific
560 Herndon Parkway, Suite 200 Environmental
Hemndon Virginia 20170-5240
Report Distribution: Mr. Frank Phoenix
Sample No.: See Below Date Received: 10/19/98
Sample Description: “See Below
Technical Responsibility Technical Contact
Name William Pennington Name: Kevin J. Knechtel
Title: Binder Team Leader Title: L}boratmyl Managxy'
Signature: ',/ 7, JM Signature: %ﬁ
Date 7 6’/%3 i Date: 7 / 1/5/5€
““““ . ts btained-by-Advanced Asphalt Teehnologles, L:P-in-
tipulated by AASHTO/ASTM.

TEST RESULTS
Mass Change of Asphalt Samples, %
Rolling Thin FilmOven Test Thin Film Oven Test
ASTM D 1754 ASTM D 2872
PES Sample [AAT Sample Temperature (F) Temperature (F)
1D# ID# 300 325 350 300 325 350
LA1B AC630 -0.089 -0.216 -0.400 -0.048 -0.117 -0.228
LA1E AC631 -0.192 -0.095
LA2B AC632 -0.105 -0.206 -0.395 -0.047 -0.107 -0.253
LAZ2E AC633 ‘ -0.285 -0.151
LA3B AC634 -0.109 -0.218 -0.380 -0.045 -C.111 -0.229
LA3E AC635 -0.304 -0.175
Advanced Asphalt 108 POWERS COURT, SUITE 100 PH (800) 395 6686
Technologies, LP STERLING, VA 20166-9321 PH (703) 444 4200

FX (703) 444 4368
(1



Advanced Asphalt
Technologies, LP

%

ADVANCED ASPHALT TECHNOLOGIES

LABORATORY AND TECHNICAL SERVICES

U g

Asphalt Moisture
PES Sample AAT Sample Content, % Content, %
1D# ID# ASTM D 2172
RC1B FS536 5.83 2.04
RC1E FS537
RC2B FS538 5.32 1.95
RC2E FS539
RC3B FS540 5.40 1.52
RC3E FS541

108 POWERS COURT, SUITE 100
STERLING, VA 20166-9321

PH (800) 395 6686
PH (703) 444 4200
FX (703) 444 4368




ASPHALT PLANT D IN BARRE, MA - ASPHALT TEMPERATURES AT LOAD-OUT
Measurements taken by Josh Berkowitz with PES

TEST 1 Temperature, F TEST 1
Date Time Truck # PES 1 PES 2 Plant Comments
10/5/98 9:30 YOU 326
10/5/98 9:37 LC 575 325 Thermometer not wiped off
10/5/98 9:43 WAD 295 Thermometer not wiped off
10/5/98 10:20 LC 751 285 Temp of material in plant was 290.
10/5/98 10:32 BLK 295 Temp of material in plant was 280.
10/5/98 10:52 WAD 299 Temp of material in plant was 290.
10/5/98 11:18 LC 542 295 Temp of material in plant was 290.
10/5/98 11:37 LC 751 304
10/5/98 11:50 LC 757 308
10/5/98 12:08 WAD 315
10/5/98 12:16 5G 315
10/5/98 12:34 LC 543 318
Average 306.7
TEST 2 Temperature, F TEST 2
Date Time Truck # PES 1 PES 2 Plant Comments
10/6/98 7:22 WAD 315 315
10/6/98 7:30 BLK 350 350 No RAP in mix
10/6/98 7:36 5 G22 320 320
10/6/98 8:46 LC 752 315 320
10/6/98 9:08 LC 751 325 325
10/6/98 9:15 LC 757 320 320
10/6/98 9:48 WAD 330 325
10/6/98 10:19 LC 542 332 335
10/6/98 10:40 LC 543 330 330
10/6/98 11:20 LC 751 320 325
10/6/98 11:47 BRN 350 350 No RAP in mix
10/6/98 12:02 WAD 320 325
10/6/98 13:20 LC 36 305 320 May not have kept thermometer in long enough
10/6/98 13:27 LC 752 320 325
Average 325.1 3275 |PES 1data used in report
TEST 3 Temperature, F TEST3
Date Time Truck # PES 1 PES 2 Plant Comments
10/7/98 6:45 BLK 350 No RAP in mix
10/7/98 6:52 WAD 315
10/7/98 7:03 WE 7 315
10/7/98 7:58 LC 543 325 330
10/7/98 8:21 RS 340 345
10/7/98 8:31 MAC 340 345
10/7/98 8:47 LC 757 325 330
10/7/98 9:18 WAD 325 325
10/7/98 10:09 WE7 320 320
10/7/98 10:42 COMO 310 31
10/7/98 11:11 LC 36 315 315
10/7/98 11:43 RS 320 320
10/7/98 12:18 MAC 305 305
10/7/98 12:55 BLK 350 355
10/7/98 13:25 3 345 345
Average 326.7 328.8 PES 1 data used in the report
Notes:

Db WN -

114

. Asphalt cement temperatures were taken with 12" dial thermometers.
. The dial thermometers were inserted into the hot asphalt in the bed of the truck just after load-out.
. The dial thermometers were left in the asphalt until the temperature readings stabalized.

. Thermometer PES 2 was used the first and third day.

. Thermometer PES 1 was used the second and third day.
. A plant thermometer was also used on the second day.

Barredat.x!s,Asphalt Temp
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MIX FORMULA SUMMARY, ASPHALT PLANT D, MASSACHUSETTS

MIX NUMBER

MATERAL FEED BIN 2 8 10 15 16 18 24 25 30 33 60 67
3/4" or 1 1/2" Stone, pounds 4 703 700 700 695

RAP, pounds 5 200 200 200

1/2" Stone, pounds 3 635 285 225 372 225 617 280 187

3/8" Stone, pounds 2 675 285 225 670 631 225 354 608 200 926 1040 600
Sand, pounds 1 600 627 750 836 1225 750 728 800 630 945 836 1273
Liquid Asphalt, pounds A 90 100 100 122 144 100 101 112 88 129 124 127
Total, pounds 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Mixform.xls




From: RON MYERS

To: RTPMAINHUB:RTPMAINHUB.INTERNET:"sklamm@mriresearch...
Date: 2/10/00 8:40am

Subject: Hot Mix Asphait - Plant D Mix formulae

Frank/Scott

Attached is a FAX (in Acrobat PDF format) | received from Dave Laflamme concerning the bin usages and Mix
formulae used by Plant D. | think this would almost satisfy the desire of some to determine what was made during
our test. Although the Mix Designs Dave has specifically listed comprise more than 80% of the production, to fully
satisfy their desires we should add the lesser used mixes. The following are other Mixes that are listed in Table 3.1
of the PES test report. | have calculated the formulations per ton of total mix as Dave has on his FAX. All of this
should be part of one of the Appendices of the Plant D report.

Bin Mix 24 Mix 2 Mix 8

4 - - 703

5 200 - -

3 619 635 285

2 355 675 285

1 730 600 627

A 96 90 100
Total 2,000 2,000 2,000
Bin Mix 16 Mix 15 Mix 33

4 - - -

5 . - -

3 - 372 -

2 631 670 926
1 1225 836 945
A 144 122 129
Total 2,000 2,000 2,000
Bin Mix 18 Mix 60 Mix 67

4 700 - -

5 - - _

3 225 - -

2 225 1040 600
1 750 836 1275
A 100 124 129
Total 2,000 2,000 2,000
CC: TONEY-MIKE, LAMASON-BILL, RTP3.RTMU546.JOHNSON-MAR...
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3 Belcher St

Blainville, MA 02762

Phone: (508) 695 3252 x 259
Fax; (508) 643 9411

Fax

To: Ron Myers From: David J. LaFlamme
Faoc  (919) 541 1039 Date: January 27, 2000
Phone: (919) 541 5407 Pages1 2
Re:t  Asphalt plant tickets CC:  File
Urgent X For Roview Please Comment  Please Reply Please Recycle
+Comments:
Ron,

In our plants the following is standard: bin #1= sand, bin #2= 3/8" stone, bin #3= 1/2"
stone, bin #4= 3/4" or 1-1/2" stone, bin #5= recycle asphait and bin “A’= liquid
asphailt.

On the ticket there can be 12 columns depending on the mix design, and they are as
follows: column #1= batch time, c#2= aggregate scale tare weight, #3=agg bin 4
net wgt. c#4= agg bin 5 net wgt., c#S= agg bin #3 net wgt., c#6= agg bin #2 net wgt,,
c#7= agg bin 1 net wgt., c#8= agg total, c#9= asphalt scale tare wgt., c#10= asphalt
net wgt., c#11= asphalt total wgt., c#12= batch total cumulative weight.

Next on the ticket there can be several rows depending oh load size, the first of which
is: r#1= selected bins for use, #2= Target scale weights, 3= Actual weights

achieved by bin and so on.

MIX DESIGNS #10 24 25 30 MATERIAL

BIN 4 700 695 3/4" or 1-1/2" stone .

BIN5 200 200 200 RAP -

BIN3 225 617 280 187 1/2" stone -

BIN2 225 354 608 200 3/8" stone

BIN 1 750 728 800 830 sand .

BINA 100 101 112 88 Liquid Asphalt -
2,000 2,000 2,000 2,000 TOTAL POUNDS

01/27/00
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| hope this information is helpful in answering any questions you may be confronted
with regarding plant operations and ingredients within a given mix design. There are
always variables in this process such as material weights per bin can change
because of sieve analysis results of manufactured aggregates. Typically, these
changes are minor in nature but they do occur periodically.

If | can be of any further assistance please do not hesitate to contact my office at
(508) 695 3252 x259.

David J. LaFigmme
VP Engineering

Kgo



APPENDIX C

EPA METHOD 315 ANALYTICAL DATA
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P.O. Box 2010
Morrisville, NC 27560

EASTERN RESEARCH GROUP, INC. Ph. (919) 468-7800

Narrative

Site: Asphalt Plant D
Prepared for: Frank Phoenix (PES)
Prepared by: Linh Nguyen

Description of Procedures for EPA Method 315 and Observations:
Filters -

Procedure:
The filters (including any loose particles) were transferred to a tared amber jar. The amber jars were placed into
a desiccator overnight in a temperature controlled environment. The following day, the samples were weighed
and initial weights were taken. To ensure that all conditions remained the same, the samples were placed back
into the desiccator and allowed to sit overnight and the second weighings were taken at the same time the next
day. Once constant weight had been attained, 100 mL of methylene chloride was added to each jar. The jars
were placed in a sonicator and allowed to sonicate for 3 minutes. After sonication was complete, the samples
were taken out of the sonicator. Each sample was filtered through a buchner funnel reinforced with an additional
Whatman 934-AH filter to prevent cross contamination on the buchner funnels. Once the solutions were
vacuum filtered, the extract was placed into a triple rinsed beaker (methylene chloride solvent). The beaker
containing the extract was placed onto a hotplate at low heat and the solvent was allowed to evaporate. Once the
samples almost reached dryness, the samples were taken off the hotplate and poured into a tared aluminum pan.
The beakers were triple rinsed with methylene chloride and then the solvent was poured into the aluminum pan.
The rinse was performed to ensure that no material remained in the beaker. The aluminum weighing pan was
heated to complete dryness, placed into a desiccator and allowed to sit in the desiccator overnight. The
following day, the samples were weighed and the weights recorded.

Observations:
The filters had dark gray/black discoloration, especially in places where the air flowed through the filters. All
contents of the filters and any loose particles were transferred to a tared 250 mL amber jar.

Acetone Front Half Rinse-

Procedure:
The rinses were poured into 400 mL tared beakers that were triple rinsed with methylene chloride. The weights
of the beakers including the rinses were taken to give an initial and a final weight from which the volumes of the
rinses were calculated. A separate sheet (attached) explains how the volumes were calculated. The beakers
containing the rinses were allowed to sit overnight in a hood to allow the acetone solvent to evaporate. The next
day the beakers, which now contained no solvent, were placed into the desiccator and allowed to sit in the
desiccator overnight. The next day, initial weighings for the samples were taken. The samples were then allowed
to sit in the desiccator again for 24 hours. The next day at approximately the same time, the samples were
weighed again for the second weighings. Once constant weight was attained, the weights were recorded for the
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Particulate Mass (PM) portion of the analysis. Next, 25 mL of methylene chloride was added to each beaker.
Aluminum foil was placed over the tops of the beakers. The beakers were then placed into a sonicator and
allowed to sonicate for 3 minutes. This fraction was combined with the methylene chloride Front Half Rinse.

Observations:
No conditions out of the ordinary were noted.

Methylene Chloride Front Half Rinse-

Procedure:
The rinses were poured into 400 mL tared beakers triple rinsed with methylene chloride. The weights of the
beakers including the rinses were taken to give an initial and a final weight from which the volumes of the
rinses were calculated. At this point, the extracts from the Acetone Front Half Rinse were combined with this
fraction. The combined fractions were placed onto a hotplate and allowed to heat gently at a low temperature
setting. Once the solution had almost reached dryness, the solution was poured into a tared aluminum pan. The
pan was then placed back onto the hotplate and taken to complete dryness. The pans were then transferred to the
desiccator and allowed to sit overnight. The following day, the samples were weighed and the weights recorded
for the MCEM analysis.

Observations:
No conditions out of the ordinary were noted.

Impinger, Back Half Water-

Procedure:
The samples were poured into a clean, pre-weighed, 500 mL amber jar. After the impinger contents had been
emptied into the jar, a second weight was obtained. The difference was then used to calculate the volume of the
sample. Once the volume had been determined, each sample was poured into a clean, 1000 mL separatory
funnel. Once in the separatory funnel, the amber jars containing the original samples were triple rinsed with
methylene chloride and the rinses poured into the separatory funnel. The approximate volume of this rinse was
50 mL. The samples were then shaken for 1 minute. After 1 minute, the bottom methylene chloride layer was
drained into a clean, 250 mL beaker. After the methylene chloride was drained, an additional 25 mL of MeCl,
was added. The solution was then shaken for another minute and the bottom methylene chloride layer drained
into the same 250 mL beaker. This process was repeated once more. Once the third shake was completed and
the methylene chloride drained into the 250 mL beaker, the beaker was placed onto a hotplate and gently heated
to evaporate the solvent. Once the solution was evaporated almost to dryness, the solution was transferred to a
tared aluminum pan. The pan was then placed back onto the hotplate and heated to complete dryness. After
heating, the pans were placed into the desiccator to sit overnight. The following day, the pans were weighed and
the weights recorded for the MCEM analysis of the Impinger, Back Half Water Rinse.

QObservations:
The samples looked cloudy upon initial inspection. They did not seem to consist solely of water. During the
extraction of these samples, the solution formed what seemed like an emulsion between the water and
methylene chloride layer. When the methylene chloride was drained, this emulsion layer was left behind, so that
only the methylene chloride layer was taken.
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Acetone, Back Half Rinse-

Procedure:
The exact same procedure was used for the Back Half Rinse as was used for the Front Half Rinse. The only
difference was that since PM analysis was not required, when the solvent dried down in the beaker, constant
weight was not taken for these samples. After the solvent had evaporated, 25 mL of methylene chloride was
added to each beaker and sonicated for 3 minutes each. The rest of the procedure was the same as the Acetone
Front Half Rinse.

Observations:
No observations out of the ordinary were noted.

Methylene Chloride, Back Half Rinse-

Procedure.
The solution was poured into a tared beaker. After the solution had been poured into the beaker, another weight
was taken to calculate the volume. Once the volume had been determined, the sample was filtered through the
buchner funnel. The extract was placed into a clean, 250 mL beaker. The beaker containing the rinse was placed
onto a hotplate and gently heated almost to dryness. Once the rinse was almost dry, the solution was transferred
to a tared aluminum pan. The pans were placed back onto the hotplate and the solution heated to complete
dryness. Once the pans were dry, the aluminum pans were transferred to a desiccator and allowed to sit
overnight. The following day, the pans were weighed and the weights recorded as the MCEM values for the
methylene chloride Back Half Rinse.

Observations:
No observations out of the ordinary were noted.

Field Reagent Blanks-

Procedure:
The samples were poured into tared beakers. Weights were taken after the reagent blank rinses were poured in.
These final weights were used to calculated the volumes of the reagent blanks. The reagent blanks were allowed
to sit on a hotplate at low heat. After the solvents had evaporated, the final weights of the beakers with any
contents remaining were taken. Particulate Mass was calculated. For the filter blank, 100 mL of methylene
chloride was added to the beaker and sonicated for 3 minutes. Afterwards, the methylene chloride was filtered
and poured into a clean beaker. The beaker containing the solvent was heated down to near dryness. The solvent
was then transferred to a tared aluminum pan. The pan was placed onto the hotplate and reduced to dryness. The
pan was desiccated and weighed the next day for Particulate Mass.

Observations:
No observations out of the ordinary were noticed.
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Laboratory Reagent Blanks-

Procedure:
The same procedures were used for Laboratory Reagent blanks as for the Field Reagent Blanks. Solvents that
were used during the extraction process were tested in the reagent blank. A filter from the same lot that was sent
to the field was used to go through the extraction process.

Observations:
No observations out of the ordinary were noticed

Deposition Samples-

Procedure:
Each one of the deposition samples was poured into a pre-weighed beaker. If the entire sample did not fit into
one beaker, then it was separated into 2 or more beakers. The samples were allowed to sit in the hood overnight
to allow the solvent to evaporate. The next day, initial weights were taken on the beakers containing the
samples. The samples were allowed to sit overnight before a second weighing was taken. Once the samples had
attained constant weights, the weights were recorded for the Particulate Mass (PM) analysis. Once the PM
analyses were finished, 25 mL of methylene chloride was added to each beaker. The samples were covered with
aluminum foil and placed into a sonicator to sonicate for 3 minutes. After sonication was complete, the samples
were filtered through a buchner funnel and MCEM analysis was done using the same method as described in
methylene chloride FHR (for MCEM analysis).

Observations:
Some of the samples had very high volumes and so they had to be separated into 2 or more beakers. Slow
heating of the samples had to be performed to prevent any of the samples from popping or cracking. The
samples showed some signs of coagulation as the liquid decreased to a minimum amount. Since the samples had
to be completely dry, the samples were initially allowed to sit on the hotplate at low heat for approximately six
hours. After this period of time, the sample still had some “tar-like” properties, which indicated that the sample
was still not completely dry. This coagulation into a tar-like property raised the question of how long to heat the
samples since low heat would not cause the “tar” to evaporate. Eventually, the heat was increased in order to
drive the samples to complete dryness. Once the judgment was made that the samples were dry, the samples
were desiccated overnight to get constant weights. For the MCEM analysis portion of the extraction process, the
same complications arose. Once the samples had evaporated to almost dryness, there remained a small portion
of a “tar-like” residue. The samples would not produce a valid weight when weighed “as is” because in doing
s0, some samples produced an MCEM value which was greater than the PM value, which is not possible. Upon
observation of this anomaly, the samples were allowed to sit at high heat until all the “tar-like” appearance had
evaporated leaving only a black organic residue. During the evaporation process of this stage, the sample
produced smoke, indicating that there might be some organics being driven off as aerosolized particles. One can
not conclude, however, how much, if any, organic analytes are being driven off. In conclusion, the values
produced for the MCEM analysis for the deposition samples represent minimum values for this analysis.

22
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Phoenix(Asphalt Plant D)

Matrix = EILTERS
Method = PM

Weight of Filter Pre-weight Avg. wt. Of Final weight of
Sample ID: Amber jar (g) (9) filter+jar (g) filter PM (g)
M315-1-F (100198-05) 169.4491 0.3409 169.7918 0.0018
M315-2-F (100198-09) 167.3514 0.3363 167.6932 0.0055
M315-3-F (100198-07) 167.8462 0.3391 168.1872 0.0019
M315-6-F [1] (100198-01) 167.7654 0.3403 168.1073 0.0016
M315-6-F [2] (100198-04) 167.9357 0.3362 168.2777 0.0058
M315-7-F (100198-08) 167.7704 0.3378 168.1264 0.0182
M315-8-F (100198-06) 167.7067 0.3390 168.0485 0.0027
M315-FB1-F (100198-03) 167.1318 0.3386 167.4705 0.0001
M315-FB2-F (100198-02) 167.9323 0.3361 168.2684 0.0000
Method = MCEM

Weight of Weight after Final weight of
Sample ID: Alum. pan (@) evaporation (g) MCEM (g)
M315-1-F (100198-05) 1 1.6680 1.6693 0.0013
M315-2-F (100198-09) 2 1.6659 1.6663 0.0004
M315-3-F (100198-07) 3 1.6658 1.6664 0.0006
M315-6-F [1] (100198-01) 4 1.6673 1.6677 0.0004
M315-6-F [2] (100198-04) 5 1.6712 1.6718 0.0006
M315-7-F (100198-08) 6 1.6622 1.6638 0.0016
M315-8-F (100198-06) 7 1.6681 1.6697 0.0016
M315-FB1-F (100198-03) 8 1.6582 1.6583 0.0001
M315-FB2-F (100198-02) 9 1.7429 1.7429 0.0000

L&
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Matrix =
Method =
Sample ID:

M315-1-FH-A
M315-2-FH-A
M315-3-FH-A
M315-6-FH-A
M315-7-FH-A
M315-8-FH-A

M315-FB1-FH-A
M315-FB2-FH-A

Matrix =
Method =
Sample ID:

M315-1-FH-M
M315-2-FH-M
M315-3-FH-M
M315-6-FH-M
M315-7-FH-M
M315-8-FH-M

M315-FB1-FH-M
M315-FB2-FH-M

8S

Phoenix(Asphalt Plant D)

Acetone FHR
PM
Volume of Weight of Final weight of Final weight of
liquid (mL) beaker (g) rinse (g) filter PM (g)
91.8 111.2533 111.2695 0.0162
175.3 103.7245 103.7495 0.0249
164.8 102.7141 102.7281 0.0140
90.1 113.6420 113.6695 0.0275
92.7 107.1585 107.1823 0.0238
129.8 102.9506 102.9602 0.0096
97.1 113.5846 113.5850 0.0004
101.1 113.7496 113.7505 0.0008
Methylene Chloride FHR
MCEM
Volume of Weight of Alum. Weight after Final weight of
liquid (mL) pan (g) evaporation (g) MCEM (g)
1 80.0 1.6371 1.6386 0.0015
2 98.5 1.6387 1.6392 0.0005
3 88.5 1.6578 1.6581 0.0003
4 90.7 1.6430 1.6445 0.0015
5 89.2 1.6490 1.6492 0.0002
6 105.4 1.6480 1.6483 0.0003
7 84.7 1.6646 1.6647 0.0001
8 92.3 1.6272 1.6273 0.0001
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Phoenix(Asphalt Plant D)

Matrix = Solvent BHR
Method = MCEM

Volume of Weight of Alum. Weight after Final weight of
Sample ID: liquid (mL) pan (g) evaporation (g) MCEM (g)
M315-1-BH-S 9 180.3 1.6588 1.6595 0.0007
M315-2-BH-S 10 170.8 1.6655 1.6660 0.0005
M315-3-BH-S 11 126.4 1.6537 1.6545 0.0008
M315-6-BH-S 12 192.8 1.6653 1.6666 0.0013
M315-7-BH-S 13 182.7 1.6668 1.6673 0.0005
M315-8-BH-S 14 185.4 1.6762 1.6768 0.0006
M315-FB1-BH-S 15 2414 1.6637 1.6637 0.0000
M315-FB2-BH-S 16 198.2 1.6599 1.6601 0.0002
Matrix = H20 Impinger rinses
Method = MCEM

Volume of Weight of Alum. Weight after Final weight of
Sample ID: liquid (mL) pan (g) evaporation (g) MCEM (g)
M315-1-IMP H20 17 279.7 1.6558 1.6567 0.0009
M315-2-IMP H20 18 405.0 1.6600 1.6606 0.0006
M315-3-IMP H20 19 338.2 1.6645 1.6649 0.0004
M315-6-IMP H20 20 281.2 1.6742 1.6758 0.0016
M315-7-IMP H20 21 270.2 1.6595 1.6617 0.0022
M315-8-IMP H20 22 203.3 1.6665 1.6672 0.0007
M315-FB1-IMP H20 23 330.9 1.6630 1.6634 0.0004
M315-FB2-IMP H20 24 307.5 1.6716 1.6717 0.0001

(@G
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Phoenix(Asphalt Plant D)

Matrix = Deposition Samples
Method = PM
Volume of Weight of Final weight of Final weight of
Sample ID: liquid (mL) beaker (g) rinse (g) filter PM (g)
CP1 - Ceiling Plate 138.4 188.7011 188.7336 0.0325
CP2 - Ceiling Plate 138.3 190.4239 190.4574 0.0335
CP3 - Ceiling Plate 112.3 190.2507 190.2649 0.0142
CP4 - Ceiling Plate 144.4 191.1617 191.1852 0.0235
CP5 - Ceilling Plate 106.5 194.4285 194.4499 0.0214
CPBlank - Ceiling Plate Blk 83.2 187.8606 187.8638 0.0032
BE1 - Ceiling Beam 199.1 189.7796 189.8136 0.0340
BE2 - Ceiling Beam 164.5 190.8499 190.9636 0.1137
BE3 - Ceiling Beam 184.3 192.5560 192.7926 0.2366
BE4 - Ceiling Beam 134.1 191.1950 191.2284 0.0334
BES5 - Ceiling Beam 185.1 188.5549 188.5842 0.0293
BEBIank - Ceiling Beam Blk 120.1 192.4630 192.4772 0.0142
E1A - Elbow Bend (1 side) - [1] 209.9 188.6042 188.7546 0.1504
E1A - Elbow Bend (1 side) - [2] 170.7 191.1933 191.3234 0.1301
E1B - Elbow Bend (3 sides) - [1] 268.4 188.7055 188.7900 0.0845
E1B - Elbow Bend (3 sides) - {2] 230.6 190.8564 191.1140 0.2576
E1Blank - Elbow Bend Blk 267.8 178.6420 178.6963 0.0543
E2A - Elbow Bend (1 side) 253.1 177.2705 177.5972 0.3267
E2B - Elbow Bend (3 sides) 249.7 178.4876 178.8030 0.3154
E2Blank - Elbow Bend Blk 196.6 175.1560 175.2159 0.0599
XS
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Matrix =
Method =
Sample ID:

CP1 - Celling Plate
CP2 - Ceiling Plate
CP3 - Ceiling Plate
CP4 - Ceiling Plate
CP5 - Ceiling Piate
CPBlank - Ceiling Plate Bk

BE1 - Ceiling Beam
BE2 - Ceiling Beam
BE3 - Ceiling Beam
BE4 - Ceiling Beam
BES5 - Ceiling Beam
BEBIank - Ceiling Beam Blk

E1A - Elbow Bend (1 side) - [1]
E1A - Eibow Bend (1 side) - [2]
E1B - Elbow Bend (3 sides) - [1
E1B - Elbow Bend (3 sides) - [2
E1Blank - Elbow Bend Blk

E2A - Elbow Bend (1 side)

E2B - Elbow Bend (3 sides)
E2Blank - Elbow Bend Blk

(88

Phoenix(Asphalt Plant D)

Deposition Samples
MCEM
Volume of Weight of Alum. Weight after Final weight of
liquid (mL) pan (g) evaporation (g) MCEM (g)
1 138.4 1.6641 1.6687 0.0046
2 138.3 1.6601 1.6631 0.0030
3 112.3 1.6669 1.671 0.0041
4 144.4 1.5828 1.5876 0.0048
5 106.5 1.6412 1.6447 0.0035
6 83.2 1.6636 1.6662 0.0026
7 199.1 1.6630 1.6678 0.0048
8 164.5 1.6484 1.6541 0.0057
9 184.3 1.6658 1.6786 0.0128
10 134.1 1.6700 1.6751 0.0051
11 185.1 1.6587 1.6636 0.0049
12 120.1 1.6428 1.6463 0.0035
13 209.9 1.6373 1.6533 0.0160
14 170.7 1.6578 1.6684 0.0106
15 268.4 1.6652 1.6856 0.0204
16 230.6 1.6671 1.6801 0.0130
17 267.8 1.6735 1.6823 0.0088
18 253.1 1.6650 1.6912 0.0262
19 249.7 1.6660 1.6848 0.0188
20 196.6 1.6688 1.6764 0.0076
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Matrix =
Method =

Sample ID:

M315-Filter Blk (100198-10)

Sample ID:
M315-ACE Blk

M315-MeCl Blk
M315-DI Water Blk

Sample ID:

Lab Blank - Filter
Lab Blank - Acetone
Lab Blank - MeCI2
Method =

Sample ID:

M315-Filter Blk

Matrix =

Method =

Sample ID:

AC-1 - Acetone Blk
MC-1 - MeCI2 Blk
WA-1 - DI Water Blk
Method =

Sample ID:

F-1 - Filter BIk

189

Phoenix(Asphalt Plant D)

Blanks
PM
Weight of Avg. wt. Of Filter Pre- Final weight of
Amber jar (g) filter+jar (g) weight (g) filter PM (g)
168.4604 168.7989 0.3384 0.0001
Volume of Weight of Avg. wt. Of Final weight of
liquid (mL) beaker (g) beaker+cont. filter PM (g)
250.7 187.2768 187.2771 0.0003
209.1 190.3888 190.3889 0.0001
254.7 177.5518 177.5520 0.0002
Volume of Weight of Avg. wt. Of Final weight of
liquid (mL) beaker (g) beaker+cont. PM (9)
188.6254 188.6255 0.0001
200.4 189.9936 189.9937 0.0001
176.2 190.6747 190.6751 0.0004
MCEM
Weight of Weight after Final weight of
Alum. pan (g) evaporation (g) MCEM (g)
10 1.7353 1.7353 0.0000
Previous Blanks
PM
Volume of Weight of Avg. wt. Of Final weight of
liquid (mL) beaker (g) beaker+cont. filter PM (g)
200.3 188.0787 188.0789 0.0001
189.1 188.1987 188.1987 0.0000
199.3 188.8102 188.8104 0.0002
MCEM
Weight of Weight after Final weight of
Alum. pan (g) evaporation (g) MCEM (g)
1 1.7264 1.7264 0.0000

Page 6 of 6




(90

APPENDIX D

MCEM DEPOSITION DATA



MCEM Deposition in TTE Exhaust Duct

The TTE exhaust duct work, from the TTE exhaust plenum to the sampling locations, included 2 elbows
and a long section of straight run. MCEM deposited in the 2 elbows during the test program was
recovered and used to estimate MCEM deposition in the entire ductwork upstream of the sampling
locations. The impaction surfaces of the two elbows were the only impaction surfaces in the ductwork.
Samples recovered from these sections were used to represent MCEM impaction deposition. Samples
collected from the non-impaction areas of the elbows were collected and used to represent the non-
impaction MCEM deposition. These MCEM deposition values, along with the ratio of areas calculations
shown below were used to estimate MCEM deposition in the TTE exhaust duct.

MCEM Catch from M 315 Analysis, grams

Elbow 1A Deposition (impact zone), grams 0.0266
Elbow 2A Deposition (impact zone), grams 0.0262
Total Deposition Impact Zone, grams 0.0528
Elbow 1B Deposition (non-impact zone), grams 0.0334
Elbow 2B Deposition (non-impact zone), grams 0.0188
Total Deposition in Non-impact Zone Sample area, grams 0.0522

Surface Area Values, square feet

Total Area of Non-impact Zone, square feet 205.18
Non-impact Sample Area, square feet 53.27
Ratio of Areas non-impaction 3.852
Exhaust Plenum, square feet (assumed to be the same as Plant C exhaust plenum) 158.95
Impaction Sample Area, square feet (assumed to be 1/3 of non-impaction area) 17.76
Ratio of Areas impaction (assumes entire exhaust plenum is impaction) 8.95

Deposition Estimates, pounds

Estimate of Deposition in Non-impaction zone, grams 0.2011

Estimate of Deposition in Impaction zone, grams 0.4727

Estimate of Total MCEM Deposition, grams 0.6738

Estimate of Total MCEM Deposition, pounds 1.48E-03
Asphalt Production, tons

Day 1 - October 5, 1998, Tons 1,172.9
Day 2 - October 6, 1998, Tons 1,184.6
Day 3 - October 7, 1998, tons 921.1

Three Day Total 3,278.6

Deposition Estimates, pounds per ton
Estimate of MCEM Deposition, pounds per ton of asphalt loaded 4 53E-07

NOTE: SEE THE PICTURE ON THE NEXT PAGE
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b

MCEM Deposition on C-Channels

The ratio of the total C-channel areas to the test C-channel areas, along with the test C-channel analytical results, were used to
calculate MCEM deposition as shown below.

C-Channel MCEM | Length of each| Cross-sectional surface | No. of C-Channels Surface areas, ft° Total MCEM Deposition
Section No. | Catch, g.| C-Channel, ft. | area of C-Channel, ft%/ft | in each section | Total Section | Test Channel |Ratio of areas |based on ratio of areas, g
BE1 0.0048 15.42 1.49 15 344.56 2.98 116.625 0.5550

BE2 0.0057 15.42 1.49 13 298.62 2.98 100.208 0.5712

BE3 0.0128 15.42 1.49 11 252.68 2.98 84.792 1.0853

BE4 0.0051 15.42 1.49 14 321.59 2.98 107.917 0.5504

BE5 0.0049 15.42 1.49 13 298.62 2.98 100.208 0.4910

TOTAL 3.253

[BE Blank  0.0035 grams

Asphailt Production in Tons

Day 1 1172.9

Day 2 1184.6

Day 3 921.1

TOTAL 3278.6

[Total MCEM deposition on the C-Channel in Ib/ton = 2.19E-06

NOTE: SEE THE PICTURE THAT FOLLOWS THE NEXT PAGE

Mcemdep1.xls,Channel
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MCEM Deposition on Ceiling

The ratio of the total Ceiling areas to the test plates areas, along with the test plate analytical results, were used to calculate MCEM deposition as shown below.

Length of{ Width of | Total Ceiling Length Cross-sectional Surface area of No. of Total Surface | Net Ceiling] Surface | Ratio Total MCEM
Ceiling MCEM | Ceiling | Ceiling |Section surface| of each surface area of | each C-Channelin |C-Channels in| Area covered | surface |area of test{ of | Deposition based
Plate No. [Catch, g|Section, ft|Section, ft Area, ft? C-Channel, ft| C-Channel, ft¥ft|contact with ceiling, ft | each section | y Channels, ft| area, 2 plate, ft> | areas| on ratio of areas, g
CP1 0.0046 | 15.42 21.25 327.60 15.42 1.49 1.93 15 28.9 298.7 4 747 0.3435
CP2 0.0030 | 15.42 21.50 331.46 15.42 1.49 1.93 13 251 306.4 4 76.6 0.2298
CP3 0.0041 | 15.42 19.00 292.92 15.42 1.49 1.93 11 21.2 271.7 4 67.9 0.2785
CP4 0.0048 | 15.42 18.50 285.21 15.42 1.49 1.93 14 27.0 258.2 4 64.6 0.3099
CP5 0.0035 | 15.42 19.00 292.92 15.42 1.49 1.93 13 25.1 267.9 4 67.0 0.2344
TOTAL 1.396
[CE blank  0.0026 grams |
Asphalt Production in Tons
Day 1 1172.9
Day 2 1184.6
Day 3 921.1
TOTAL 3278.6
Total MCEM deposition on the ceiling in Ib/ton = 9.39E-07
Total MCEM deposition on the C-Channels in Ib/ton = 2.19E-06
Total Ceiling and C-Channel 3.13E-06

NOTE: SEE THE PICTURE ON THE NEXT PAGE

Mcemdep1.xis,Ceiling
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

Ss Vs
Plant: __anMf Pont D
Date: o089 & {v'g:;:.”*
Sampling Location: __ 74021 Exsavst Duch ~m
Inside of Far Wall to Outside of Nipple: 25 o i
Inside of Near Wall to Outside of Nipple (Nipple Length): / 5 | wrd 2 20 R
Stack 1.D.: 235 Tep Viewd
Distance Downstream from Flow Disturbance (Distance B): 5
inches / Stack I.D. = dd --:-ér——‘
Distance Upstream from Flow Disturbance (Distance A): No Tascslation 235 "x03n
inches / Stack 1.0, = dd Schematic of |

" Cakeulated By: Neoose D \delrocal

Sampling Location

Traverse | Fraction Length Product of Nipple Traverse Point
Point of (inches) | Columns2&3 | Length Location
Number| Length (To nearest 1/8") | (inches) | (Sum of Col. 4 & 5)
‘ 235" 2.9/ r 55" s’
35 " ’1. P (55 sz A%
3 23 5.5 52" 21 %"




GAS VELOCITY AND VOLUMETRIC FLOW RATE

Plant: QSDVQH'?}QV)%’D __ Date: 2 /+/9%

Sampling Location: alz. Clock Time: _1705
Run #: "3 | - perators:__AYL Ecys
Barometric Pressure, in. Hg: spprny, 30,2 Static Pressure, in. H,O: “#.5

Moisture, %: aprox ! o Molecular wt., Dry:_2:3.€4 _ Pitot Tube, Cp: O 38}
Stack Dimension, in. Diameter or Side 1:__ 39,5 " Side2:_49.5”

Wet Bulb, °F: Dry Bulb,°F:
—— v——, —— Md = (0.44 x %CO,) + (0.32 X %0,) + (0.28 x %N,)
Point —Hoadznnald Temp. _
A | 1 Md =
2 - G° % H0 % H,0
3 ~7° Ms = Mdx(1- 00 ) +18( 150 )
& | *7° Mam( )X —) 418 (—)
2 9 o m
3 } 5o : .
< ) So - °F = °R (°F + 480)
4 Co - P.-Pb"'%%.-( )+——i§‘__ -
3 -)o° ' S
D %" Ps = ‘In.Hg

P 'm‘; &P =
3 @) : — ’ Te €
) v.-as.uanxJA'Fx —-P:_x:}—
Vs = 85.49 x ( ) x( )x\’_.___.__

Vo= Ns
As = 22
Qs = Vs x As x 60 8/m
Qs = x x 80
Qs = acfm
Ps % H,0
Qs  =Qsx17.647%x — x(1-
(T 7 0 )
[A-?' To = Oo'td- X 17.647 x x{1- 00

Q..td- dsctm
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Plant:
Sampling Location Tunnal Eibaost Dot Pbar
Run Number: /#3/J~/ Date:
Pretast Leak Rate: o.0o% cfm @ /S _in. Hg.
Pretest Leak Check: Pitot:

ASaka' P\-C:d\\'

D

10-05-94%

+ Orsat: p!,q

FIELD DATA SHEET

COo2:

Sample Type: 3 v5 Operator: _ DO W
30-3o Ps: - 2.0
[2) 02: 30 .9

&Ll

Nozzle ID{£12). / £3 Thermocouple #: £T &
Assumed Bws: _ & Filter #: ;00133 'D;, Y5

Meter Box #:20W-\S Y: /, oot AH@:

1.33¢

Probe Length/l'ype 4"/ @_[(,_2: Pllol #: ﬁ_/? Posl-Test Leak Rate:
Stack Diameler: 3% v 3%

12" cim @ . <in. Hg.
ost Test Leak Check: Pitol: __,_~ Orsat: , s

= 1.3
Traverse {Sampling | Clock Time Gas Meter Velocity Orifice PfKoosu:o Di?ljunhd snck Temperature impinger | Dry Gas Meter Temp. | Pump
Point | Time | (24-hour Reading Head (Ap) (AH)inHzo Temp. hd v.mp Infet Outlet | Vacuum
Number| (min) clock) (Vm) 13 in 2O Desited | (Ts) Probe | Filter (Tm in°F) | (Tm out®f) | (in. Hg)
a ) e lew |13uiso 10000000007 /////////////// A, //// v /// A
J lozae | 784000 L. (.42 \ -9 Yz 252|253 Yy 5] s
6 lo7dy 123.32 > LY [ [P [Pel® 92 251 251 95 S/ <o 5
25 ) 0739 9. 000 L 30 /- E6 1. R 4 2 ass | 2952 9% SIL“’ 35 -3
Ry 26 | o745 |. 195 410 140 1. 87 .27 qe 953 | 952 48 3¢ 35 <
23 oo 79% .6 3a L.30 2.4 R 1= y2 252 |os 99 3% 35 s
S 80d.co 196 2:9D 2.2 49 252 2% a7 30 3¢ s
~ 345 865.9\0 176 223 | 0.23 ¥/ 953 25/ 26 37 3= s
3 40 | 2119 Bo® .45 (.0 2.3 2.373 4q¢ 252 Y 4l 31 3s s
45 10956 Ri3. 00 L0 2.358 2-35 45 S5 25/ 45 39 37 s
5o | ov™2 ¥ 1§ qoco . Q6 9. 37 2-37 49 25 1 250 24 35 35 =
55 | o460 218 ). 26> o. 3 J. > 549 35 | ) 49 40 3s |
B 9l 6o | exay g2\.830 .30 2.3% [9.33 il 555  |252> 44 40 36 | s
L5 | o854 €28 Yoo 1,50 .58 1.9 54 2573 28 ys g0 3¢ )
w | onE 8oR.0%5 1% .92 195 57 | b=3 Q%2 75 Yo 32 <
% | o924 8 3\ oo 146 Y Rl 5 | 293 | o5 =) 5¢> Y s
2 2] o0 ¥33 .96 S 1.8Y¢ 1.8 4 51 223 | o%s s/ 50 98 _ s
®S 6435 £3. %7 ] .40 [ RO | X 54 50 259 53 y s 45 5
Ao | _eadeo £39.9v 46 LR 1RO 59 I8 29— So g4 ) <
5 | o952 4. S04 L 4O 1.8% 1.83 55 52 a5 A “48 AN 5
3] _wo ] oas | g45. e 4o 1.124a 19 e 2%2 | 2532 He 4y 42 5
-1 _tos oo™ | g4 Soo 150 -4 144 e\ 251 £52 4a “q 4 )
1o 1006 | 281, 2o 1.50 1.4 L4y e 253 | asg so Lf) 48 s
18 o\ 354.350 .20 P& | 2.0% lscc 252 | 253 £a 52 44 5
C 1] 120 o2 | €572.3¢0 Lo | A 2:0L 5 353 | 5> 1 5 44 5
129 | 1032 ] 866.290 120 L-55 55 L4 350 351 53 5> 44 5
1 30 1039 f63. 145 1.20 -5 .50 04 853 | 251 50 s3 44 <
AVm= vBp~- AH= Ta= Tm=

© 2. 3D
————

16" - 0 .50¢

156,190
356, 207

10068

/ o



‘S@” Page of o
Plant Name: Dogels e D Test Date: o ~5 =58 e
- Run Number: MA=D5 - | Operator: N, Nelzsaeb
Traverse |Sampling Clock Time| Gas Meter Velocity | Orifice Pres. Diffcrential] Stack Probe Impinger Dry Gas Meter Temp. Pump
Point Time, / (24-hour Reading  [11cad ¢P,) (@) in. H,0 Temp. °F| Temp./ Filter | Temp. Tnlct Ollel Vacuum
Number | (min.) clock) (\b)ft3 | in. 120 | Desired Actual (L) Temp® F °F (B, )°F (Bgy) °F In. Hg |
135 1 gy _Bos coe] 1.3 1.5¢ | 1-56 b2 :gé;’ 95 | 46 S4 5> <
) 1yo ! 059 RGD, 860 o | .59 (.54 RS PO pry 97 £s ol =3
25 1 1o g70.30c | .30 LG | -GS L3 25 2 ’._9-53 <7 53 52 =
so s lgrsioe| 130 el i e | os=los | 4> 535 s\ <
(s 1 ne | g75800| 13| s.s5 |ise el losaloss] 4o s 5 | <
3 jeo ! yak | 278 200 1 50] 185 185 ol osi I 552] 43 55 53 s
(65 1 i3y Xt yod 1.20] 1.4 1.54 (ot 51 / Y 9 59 ) <
(7o ! 1139 ] geqecol oo Ssx ] g w8 | asal 553 49 G s =2
(25 1 1193 8ol (0] o0y 2.2\ 10 | oss losa A G2 s< s
D Ll sgo I ya 2. 355 ol 2.1 2.9\ e | 253 ’z’?io ) e s= 5
| gs 1 _83%.150 L2 | 4 .s% 158 s | oss ! o5 oS (N 5% s
30 ! 1302 Breods | ool .s% .58 @5 | asa ! o5 49 b2 sg s
(55 ! 1315 o 760 | 0] 1.5% L5% &3 950! ssp 19 G s | <
2l 200 1 a2, 902310 Lo | eo |)1.wo w8 | o5 " a5 49 () $3 S
208 ! 2. | a0e .o Lo | 142 | [.4% e | aep! 5so | 4¢ X 1> 5
2/0 1 1925 | qor.ss| 1.0 42 3.00 a7 | 527 252] 9% 1z . p
215 ! 1933 | 4aiy.c00 N LS T o | 053! 25 49 23 20 <
L1 220 I aag .67 (= 1,43 Q.00 w7 | 252 / 250 4 e g 2% 75
205 ! 135\ 1 qosvey| 1so| o3| o250 e | 253/ 55 44 —% 2 <
230 1 1356 | d42%.000) 50| 0% | 350 o | 953 ! a5 4y <22 < <
235 ! as5cc0| 50| 203 | 3.a0 we | 2537553 | 4g 7% 27 | s
240 ; bon | 949 oo o | 4% | 380 ¢o | 253 :ass 43 7% -8 g
/ /

¥0.385

s ooeg



. Central Park West
5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077
(919) 941-0333 FAX: (919) 941-0234

Sample Recovery Data

Plant: Q*F etk Pl D RunNo.: rep-myis-l
Date: /0 -5-98 JobNo.: S¢/7-s02
Sample Location: 7o o\ Tz xhogst '

Sample Type: S ' Filter No.: /0d/98 - 6.5

Sample Recovery Person: __ Senenie . Wolzedn 0\

Comments: 1NV% - pont i lico gol
7 g
ERONT HALF
Acetone Liquid
Container No.: wggs ms3)s-1-¢H-plevel Marked: o : Sealed: v’
Filter
Container No.: /001y ~ oS Sealed: e
Description of Filter: Reousr P chcoleXe
Samples Stored and Locked: Locked ond axecol o treck
B /MOISTUR
Container No.: MBS- |- BH- U
Liquid Level Marked: e Sealed: o
-
Impinger Initial ___Weight (@)«
Number Contents Volume (ml) Initial Final Net g,
7 3.5 o
1 DT (00 e\, 3%2.2 Sg-o_?/ ~29.2.
2 Dr 106 _m\. 39¥. 72 é%f&i (7.2
3 m7_ M 306 % 336.7 6. |
4 S6& ~DOO o 97 . ¢ Y9 .0 |1 202
5
6
TOTAL 24,3
202

Description of Impinger Catch:

Zg ec CATCH L ég&é/o
M5 27 duf 2 LESSC gw/hr




Isokinetic Sampling Data Reduction Spreadsheet

TTE Exhaust

HOT MIX ASPHALT PLANT D - BARRE, MASSACHUSETTS
Metered Sample Volume

M315-1 1
Run Start 781.150 {~
Run End 942.000 1~
Leak Check 1 Start 821830 T
Leak Check 1 End 822.500
Leak Check 2 Start 856.170 17
Leak Check 2 End 856.200 77
Volume Metered 159.1151/ 0.000 0.000
Leak Check 3 Start 890.255 —
Leak Check 3 End 891.29 ~
Impinger/XAD H20 Init Tare Final Net H20 Gain
3922~ 37341 -188 |(29.2)-
3947~ 40581 111 17.3°
326.8- 330.71 39 6.1
476.6~ 49617 194 30.2-
0 0 0 0.0
0 0 0 0.0 |
Condensate Collected:| 156 |24.3

4% §29 P 1P

..\DataWM315.xs, bd a



7.(95-

Effluent Gas Velocity Head, ( AP

M315-1 meter temp tm

Pt Ap  Ap”  AH Ts  Inlet Outlet | Inlet
A1 14 - 1183 192- 43~ 50 - 51
14+ 1183 196- 42° 51-  50]
14 1183 186 - 42- 3836 35
14- 1183 187: 40~ 36 - 35|
2 187 1342 24624 42- 38< 35
17+ 1304 223- 4#4¥Z 37 - 34
17 © 1304 223° 41" 37 - 35
17 1304 223- 41 37 - 35
3 18° 1342 235° 45- 38 - 34
18- 1342 2.3;/7 49 - 39 - 35
18 1342 2317 54- 40 - 35
18° 1342 2817.3%54- 40 - 36
B1 15- 1225 195" 54-° 40 . 36
15+ 1225 195° 54~ 40 - 37
14° 1183 184 5¢56/ 50 . 46
14° 1183 184° 5451 50 - 48
2 14° 1183 18- 59- 45 - 45
14 1183 18- 59~ 45 - 45
14~ 1183 183- 55~ 48 46
14 1183 179~ 66- 48 47
3 15 1225 194- 61- 48 - 48
15° 1225 194- 62- 50 - 48
17" 1304 219° 65~ 52 - 49
16° 1265 206- 65- 52 - 49
C1 12- 1095 155° 64- 52 - 49
12° 1095 156~ 64~ 53 < 49
12- 1095 155354 67< 54 + 52
12+ 1095 154- 72~ 55 - 51
2 13- 1140 169- 63° 53 - 52
13- 1140 168~ 67- 52 < 51
12- 1095 155- 67° 51 - 51
12 1095 15 &2 55 - 53
3 12°  1.005 1§ 56~ 59 - 53
17" 1304 223~ 65° 61 - 58
17- 1304 221~ 70- 62 - 58
17° 1304 221" 707 62 - 58
D1 12+ 1095 158~ 65- 62 - 59
12 1095 158- 65" 62 - 58
12" 1095 158 - 65"~ 62 - 58
12° 1095 16 -~ 68° 62 - 58
2 117 1049 148- 67" 78 -~ 72
11- 1049 2- 67" 78 7 73
11" 1049 2 - 67" 78 ~ 76
11" 1049 2- 67° 78 - 77
3 15- 1225 25~ 66° 78 ~ 77
15" 1225 35~ 66’ 78 7 77
15 1225 35- 66° 78 ~ 77
11° 1049 35~ 66- 78 78

0.000

0.000

L
Average AP 1.1892{ 2.01( 59 |

52.71

1.4141

$40

..\Data\M315.xs, bd a



FIELD DATA SHEET

./??

3363

E) Plant: e Plat Sample Type: _ 3 /S Operator: DO Nozzle ID:(-L\ - J:"l&Thermocouple #RYT 6
N Sampling Location T nnel Eylhoost Dt Pbarr 30.45  Ps: - 7.6 Assumed Bws: _/ Filter #: j00.ay — 09
Run Number: _»3s -2 Dale: & -6- 3% co2: O 02: 26 .9 Meter Box #: Rug-1SY: I.ool AH@: /.8 %0
Pretest Leak Rate: .o, ; cm@ /< in.Hg.  Probe Length/Type: 4 ssPitot #: R0-fi  Post-Test Leak Rate: , oo} clm @ _5 in. Hg.
Pretest Leak Check: Pitot: _ .Orsat: /8 Stack Diameter: »3%x J3'a As: Post-Test Leak Check: Pitol: - Orsat: s/,
- K FEREYCY.)
Traverse | Sampling | Clock Time Gas Meter Velocity Orifice Pressure Differential |  Stack Temperature impinger | Dry Gas Meter Temp. | Pump
Point | Time {24-hour Reading Head (Ap) (AH) h P&O Temp. of ‘lomp Inlet Outlet | Vacuum
Number| (min) clock) (Vm) 13 in H20 Desired (Ts) Probe | Fitter Tmin°F) | (Tm out®f) | (in. Hg)
Al o lovy | 94348 MN0070 //////// //// A ALSSAIAS, ////// AL
s [029 | 94 4o 100 | +BF | 28 | 90 [oss | 35a | 22 ] 50 ] o |
10 lo7ps | 999.375 .G 1-32 1372 9/ 253 259 S 33 32 &
15 Jor3y 953.330 5L 127 ) 9/ 53 252 &9 34 3 &
Q] 20 | 0737 | 955 mo 4% .22 | 1.2 22 25/ | 959 99 35 3y el
35S | 0743 95 .03 1-30 .66 LeG S1_los> 352 44 35 39 rd
30 | o99R Q6.5 /0 L. 30 |9 .65 43 25¢ 5 3 (A3 35 37 4
34 | o5y % 4. 73 (30 .G S 45 252 255 % 35 39 ¢
3] 40 | o259 QB.050 1.30 L& Lo 42 253 | o3 99 3 32 9
75 | o204 | 27).450 | 30 1= | /. G2 51 _|as: 254 g5 | 3| 3¢ P
SO | osi0 924.333 .30 Lo [ (™ 51 95 3 28 > 9z 37 ° 3¢ i d
Extva el 55 lois 118 R320 180 | 2.3, 2.3 St 959 | 9573 = 37 |z |4
g:58 D V] b los3s | ascows 100 3.3\ 8-\ 45 | 353 PLY) 99 | 37 27 | ¢
S logss | 9%9.3/0 .98 L2y | 429 4F| 254 | 953 98 | 322 37 v
% loser | 2250 a4 1.9% | 1.9% 48 | 953 | s 92| 3% 3> y
75 | ot | Qus.30 L4 L% .28 49 | s 351 46 | == 3% 4
Ql O | o112 9% .4002 . 919 1.2 % (2% 49 28> | 251 Y o 3, 23 4
%) 0921 | ieot.q00 1,0 .88 | .85 54 1 a5 > 252 vy £ %a E24 ¥y
90 %37 | ok.48 7 s /. 76 /. 7C es | 953 | o5 | 47 </ < <
45 |og4s | 1002 30 L 90 1. 7% (.29 s3 | 52 |asg 4% | 9w | g, e
3] /00 | osse | 1p13. 3o L 40 1.0 1.40 52 | 283 |43 ¥7 43 42 |
1051 0955 | 1015 9%0 1,40 .72 1.77 telo 1 25 35% Y7 43 ¥ y
11D | 1080 (012.58 30 L 4o .29 1.74 5% 252 257 47 473 43 ¢
S s 15 lisio lo23. 550 L. 46 124 129 54 | a3 | asa | 46 5 93 i
SRS WA § W2 WY, 1039.345 L.40 1. 749] 194 s4 as3 | 252 | 4 v | 42 ¢
125 ] 1032 1030.332 .35 .21 1.3l 62 1532 253 |4, 44 &3 T
120 11637 | 1632, 540 9% 1.20 12 53| asa ass | 4, Hy g Y
AVm= 7(3—;- AH= 8= Tm=

.-

Y-~Y-23

)1
%



Py

10 66.00
loek.o O

,
.o0¥%

) Page . of
Plant Name: fegatt Plat ) Test Date: oG =% .
Run Number: 7315 -3 Operator: _ ne.. v, wezscne
Traverse |[Sampling / Clock Time| Gas Meter Velocity |Orifice Pres. Differential] Stack Probe Impinger Dry Gas Mcter Tcmp. Pump
Point Time, / (24-hour Reading  |§1cad ¢P,) (all) in. 11,0 Temp. °F| Temp./ Filter | Temp. Talci Oullet——] Vacuum
Number | (min.) clock) (V) ft3 | in. 20 | Desired Actual (T) Temp® F *F (Byg)°F (Bgy) °F In. Hg |
125 ! 044 | jo3s.570] a3 | 126 | roe s® Jess Tosu | 94 49 ¥3 4
20 uso T pvs | jo3v.cs0) a8 )06 | i 58 |28s ! 55 Yq qq &3 4
s ! oies | purreo | 1ol 9% | sas 63 | osaloso | <o yg ¢ 4
50 I 40 1044 . %60 | .00 .28 128 3 | 53 ! us) 4 < 47 <
155 1 i | segio] 30| 154 | sy Gal asa los= | ¢o 43 y7 A
3] 60 ! jial (051, 42C L1 1.4 1.4 Lo | 253 /_éso 4 Y 4 2 &
165 1 1133 | sosy.3ees 140 .28 | (.78 LB 1252 ! a5 ZAS 49 4 ® e
120 ! .33 |iose 200 140 L2 1 .58 Gl Vass 1oss > A4 7 vl
35 1 vizei  oed.430 | w0 | rosd L9 =zl ossloss | sy _ &y v5 | ¢
D ) ygo I ug | jeee.oee | i.4o .83 1 .33 Gl | 955 'os0 52 S 4 ¥
g5 ! yigq | erdemset® .90 | 1 G | i | 3 | asq T asg S0 2 Yz 4
o ! aom | 2aceo] g3l o0 | 1a Caloss! osi| s 53 52 w4
195, [P 1OT15.,000 .2 1.3\ 1.2\ 6 | 352 ,9_5_1 50 - X 5% &
2 200 ! 141 1677.%00 REY IR L3\ a2 | o5l /;s( s5& 53 S i
205 ’M] 16R0. 300 NLLE X3 1.8 ] 25 L / 250 ple) 54 S = 4
2w a5y | 0837245 Ao /.13 L1 e\ | 052l s0 so 5s s> d
205 ! 1369 | p3¢ co ool (30 | 3o | s | ss3 ) s S St ss 4
3] 290 ! 4303 | i0a0.000]| 20| (.00 | ¢ 7 o | 252! )5 s | $3 S 4
235 | 1303 | 1023.650] o] s | 1.G% s | 252l 0so | 5o ss <4 y
230 1| 33| 0973¢ L3o] 1ee] e & | a3l 953 | + 5% 55 y
233s 1 131% M% 1.30 L6 | 1.3 72| 253 ! ases S\ [Ae) 5% &
_fé& ; Ao ] 11pg.3%5 | .30 163 | 1.G6% 22 | 282 ; 250 | 51 Go 58 4
‘ Y .
| IEN"!&! ﬁv /1} / S /
7 3."\,‘ ’6 "



SAMPLE RECOVERY DATA

Plant__Asphe \X Plen Run No.: MBS -2

Date:__.c —og-9% Sample BoxNo..__[ __ Job No.: S51T-00
Sample Location: NTunve'l  Sxheost D ©

Sample Type:_ta3\S Filter No.:  _£20\%8 70 ~ .33¢3

Sample Recovery Person: DNeanis . \\o\z_éc-\“o\’\

Comments: _=Q%e  soeaN  od tve Sice  Gel Tonglxss

)
FRONT HALF
Acetone Liquid
Container No,' AI\S-2- W -8 Level Marked:__~~__  Sealed: v
Filter ‘ .
Container No..__(OO 94X -OF Sealed: =l
Description of Filter: ___| PARCR VR A (“i) ot Beonwe  Yeshoculsgle
Samples Stored and Locked: : \/
BACK HALF/MOISTURE
Container No.: MRS =71 =R H -w)
Liquid Level Marked: v Sealed: .
' INITIAL WEIGHT (arams)
IMP. NO. CONTENTS VOL (mi)| INITIAL FINAL | NET
1 DI joom\. | 595 ) SYR.D =2
2 DT 16om\ | 572, CTLR /9.9
3 M MY 509.0 /2.0 2.0
4 S\\icen Gel 290 225 .\ 252.2 27,1
5
6
- TOTAL 17«
>

Description of Impinger Catch: __< \oudq,

108
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Isokinetic Sampling Data Reduction Spreadsheet

TTE Exhaust

HOT MIX ASPHALT PLANT D - BARRE, MASSACHUSETTS
Metered Sample Volume

Effluent Gas Velocity Head, ( AP)

M315-2

Run Start 943.4927

Run End 1104.3857

Leak Check 1 Start 986.265”

Leak Check 1 End 986.285”

Leak Check 2 Start 1027.325

Leak Check 2 End 1027.345°

Volume Metered 160.833 | 0.000 [ 0.000

Leak Check 3 Start 1066/

Leak Check 3 End 1066.02”

Impinger/XAD H20 Init Tare Final Net H20 Ga
5752~ 5481 -27.2-
657.1° 67137 142°

5097 512 3°
825.1° 8522°| 27.1“
0 0 0
0 0 0
Condensate Collected:| 17.1 |

0.4656953

1.55556

M315-2 meter temp tm]

Pt 4p AH Ts Inlet Outlet
A1 1- 136~ 42- 50~ 50}
098~ 127 41- 33~ 32§
098 127 41 34- 31t
098" 1277 42 35~ 34°F

2 13° 166" 51 35- 3471
137 1697 43 35~ 347
13- 1687 45 35- 341
13- 169 42 35~ 327

3 13 167 51 37~ 36
13/ 1677 51 37- 36
1.8 231" 51/ 377 36 {
177 221 45 377 37}

B-1 098 127" 48/ 37~ 371
0.99° 1.28< 48/ 38" 3771
099" 128" 497 39~ 38
099° 128”7 49 39~ 387

2 127 155 54 38— 387
14 1767 65 41~ 40}
14 179 58 42+ 41[
14~ 187 577 43— 42¢
3 14’ 1777 66 43~ 427
14~ 179/ 58 43~ 43

14~ 1797 59”7 44~ 437
147 179 59 44~ 427

C-1 095 1.21° 62/ 44- 43t
098" 126~ 58 44— 437
098" 126”7 58° 44° 43T
098 1267 58~ 447 437

2 17 128 63~ 48" 46T
1- 128 63~ 487 477

127 1547 62~ 48~ 47

117 142 60~ 49~ 47T

3 14° 178" 68° 49° 487
14 181 61- 50 487
14 1817 637 51 481
147 1.82° 61~ 527 484
D1 09° 116" 63~ 50" 487
093”7 1217 627 53" 521
093" 121" 62~ 537 53T
093 121 62~ 53~ 537

2 094" 1227 64~ 54- 53]
09° 118 61— 55~ 537

17 13- 65— 56¢ 557
13 17- 65- 58~ 557

3 13- 169 65- 58 54
13 169° 65~ 58 557
137 168" 72— 60 587
137 168 127 60”7 58T
Average AP 153 | 57| 445

..\Data\M315-2&7 xis, bd a
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FIELD DATA SHEET
N ‘ R4z Cp
&) Plant: f-}s‘,, halt  Plent D Sample Type: __3/S  Operator: DO H Nozzle ID:GL-] ./95Thermocouple
Sampling Location _ Tunue; Edast Dt Pbar 30,45 Ps: - 7.2 Assumed Bws: _/ _Filter #: [OFOI E-07T ,339(
RunNumber: _M215-3 Date: /0-7-5% co2: o 02: 20.9 Meter Box #: Rue-5 Y: j. 60t AH@: /, £30
Pretest Leak Rate: . org cim@ ss”in.Hg.  Probe Length/Type: ¢ '/(|s55 Pitot #: RP-1)  Post-TestLeak Rate: . ocScim @ ¢, in. Hg.
retest Leak Check: : Orsat: Stack Diameter: *223,3° As: *  Post-Te ak Check: Pitol: Orsat:
Pretast Leak Check: Pitot: 3/, ©/A 3K3,:§"§1:% ‘-‘ﬁ“ﬂﬁ# Test Le Pitol: _,~Orsat: /¢
Traverse | Sampling | Clock Time Gas Meter Velocity Orifice Pressure Differential |  Stack Temperature impinger | Dry Gas Meter Temp. | Pump
Point | Time (24-houwr Reading Head (Ap) (AH) in mo Temp. OF Tnmp Inlet Outlet | Vacuum
Number| (min) clock) (Vm) 13 In H20 Desired (Ts) Probe | Filter (Tm in°F) | (Tm out®A) | (in. Hg)
1 o lase | 70950 17 /// A, //////////////////// A, // A
S Joewd | o700 o .30 |1, 3¢ 22 2521252 | 29 | 30 37 2
O _1oe?? | jpyaa=> R /.2 | (-3¢ 37 52 | 252 /¢ 2 3= A
/S 1065 | 414,090 l-@ 135 |3 3 53 | s 3 4/ | »a | 39 y
2l 20 | oesk | n7.s0 Ll 30| s 3o | 35 252 | o=7 \Z 32 3> 4
25 lo70™ /2 it D> 1O /- Bes /[-30 3> X552 | 283l Y B2 32 | &«
30 | #nex 125 .15 L 4o L322 18> Y2 253 | os2 ye F¢ 34 &
35 lows —LR2:3I JR/> 7.8 52 Y& | 252 2532 K. . % 3. e
3] % o750 | j38.996 L 4O .82 (3> 4a | 232 253 ) 36 2s &
yq 45 (34.9 > 1.4 N Le N 4 253 | a3 q/ 35 36 | &
Ouo(‘_.. S0 132 902 /.5 .94 L5 7€ ) AN 2 39 34 «
[ock‘/ 55 loay¢s L4l $30 PR ts3 | .an % |=253 oo | o2 P 33 | ¢
Cot B ] to [orsy | juv.res {40 re | 126 % loxa | o538 | ¢ [P35 | 55 |4
ﬂ}:\?g\ﬂ% 65 lo#d | 4sp.624 9% L£23 195 s | 253 @ 5e> % 33 3 %
ﬁlpj‘w 720 | oot = (83.38 A0 l. sk t. LG 47 25 %/ 49 s 34 ¥
Al 35 | omas 150 .05 4 a3 20 Y S0 o598 | 23 92 37 35 v
v’l”ﬁ ol ¥ ©€3| | /4Se.cee | 2,43 | _ g |_1 30 So ate__ | €D 93 32 _|_»s | &
IS 2. 270 L1 143 1. 973 P 283 | 262 43 36 3¢ &
90 [H.8¢0 e 1= 1. 942 t943 95 25D | 252 g2 3¢ 35 A
7S lovus | iee. 040 L0 192 | ¢43| 45 [ a5) |as3 42 | 3¢ | 35 |4
3l 0 |pes. 1L w0 L2 1, 4% 1.43 96| 252 ) 43 39 3s 4
105 | o25¢ | 194.410 L 4o 182 | .k 47 | 953 | 255 42 L% 3¢ | ¥
: L0 109p7 | 19R .S5s L4 1.2 | 1.8 42 253 282 42 40 36 b4
" (S _loasy | 131890 190 1.2 €L ¢ so 2532 | a2 | 42 | o $2 ¥
C M /90 | 1003 | 1R3¢ 13D 1.62 -9 uq ¥ea | oe3 | 43 iy %7 Yy
125 11024 140 63£ aq 1.28 1.9 ‘S 253 |3g3 4s 4s 4y A
130 | 1o 184,015 . &q v-aq Ly 51 >5y | 363 95 45 Wy y
AVm= vBp~ &H= Tm=

“ fom

B —



N Page 2 2
Plant Name: Poprete Plogt 1 Test Date: (6-7:%8
- Run Number: MmBi5- 3 Operator: D, Wolzschyb
Traverse [Sampling [ Clock Time| Gas Meter | Velocity | Orifice Pres. Differential] Stack Probe Impinger Dry Gas Mecter Temp. Pump
Point Time, / (24-hour Reading lilcad ¢P,) () in. H,0 Temp. °*F| Temp./ Filter | Temp. Talet Oullet Vacuum
Number | (min.) clock) (\u)ft3 | in. EO [ Desited | Actual (@) Temp® F °F (B )°F (5 )°F | In.Hg
125 14099 |,472.931 | .39 /.59 |29 £3 loss Toso | 4o 97 97 s
2| /40 1 o34 |o00.34> | .8 | /. 2% | sae 57 losa 'os3 | 49 94 43 =
/95 1 soue 089306 LD 1-§5 1.55 _ Gl 253 a5 49 yea 43 s
50 ! oo | dopagr | w0l 93 | 490 o3 [og Tacs | 5o ¢ xS s
/55 | 18] 36.c0c N ENE + 19 _@L__QL:Q‘)SB 5O SO 5S> S
3] /260 ! o | 215570 1o L2% -1 o | 53 5=t s s 75 3
/o5 1 s | s 00l 1.3 | pmmol et o3 | as¢! s 2 | sa 5o |s
(70 1 [P A4 2 (0 ) PR T e | 94! o8 S5c 52 St 3
(75 1 kse | WY, Ty Vol v v (.2 252! uso|l  so X 4 5% -2
! MW D | /S0 / Yy DM“"“B . % l‘bf Jv_‘_i 7% 3\‘1‘5—', 234 S& S3 5se 3
O (RS T 4,43 330.13) L.p 1.3 1.29 nY 245 o9y | s &) s s
190 1 yan | Rd4oe | a5 | .22 |igo 79 _|29s lo92| 50 | oo 5% s
(95 a0z | o3e.26 | 1o ]| 130 |130 es | 945 gy | so <% g P
al 200 ! a0 234570 1ol vdd | (ay a | ove 395 | so | =9 sc s
205 ! 1318 | 043015 | | ol iaq | J v 2 | aue! 299] so 53 se | s
200 1 1209 | 46360 2o 1.52 | 1.59 2 | 243/ 197 s\ 59 S g
1 25 1 1230 ool 130l Vv 50| a0 4 | 294! 292 | 5| 57 S, <
3] 220 11520 :,153.01% vacl 1.59] 157 4 | 249 ! 2s50] s s4 5o s
225 1 jag0 | 05¢.3¢5] a0 v50] 1.6 4| 244! 50| sy s s, | &
230 ! e 20 .00l \.30 1 -1 63 | 954/ 253 2 s S e s
235 ! 1255 | 2¢2.83d 1.2 1561180 8 | asa/gsa | <2 | g4 <G 5
290 T3ed | 2qesa] o] 143 ] 143 2 | os4 ! as) | s £ s | S
Srwel 0 14)202d [ 440 | /
=g QP i) ,
Uyl T =
/\"&i
T4

of

226.9%
236.933

1. 5.008



SAMPLE RECOVERY DATA
Plant,__Asglh\N Qe N RunNo.. _M3IS-~-3

55171 ~00d

Date:_IO —©7-9% Sample BoxNo..___1___  Job No.: ,m
Sample Location:_Tuane\ Exlave™ Dack

Sample Type: M3s i:ilter NO.: _/0C1SB-O7 = . 33%(

Sample Recovery Person: _Deanis D, Wolzecbhal

Comments:__ Si\ice e\ (= o0 R s‘ecuc’c

FRONT HALF

Acetone Liquid o
Container No.. 26" 3-CH{\ |evel Marked: -/ Sealed: __“—
Filter '

Container No.: OO 18R — 7] Sealed: L

Description of Filter: N ace  Scoane Secliculcle

Samples Stored and Locked: l/ﬁ M@M

BACK HALF/MOISTURE
Container No.: MBIS=3 - 2~ )
Liquid Level Marked: el Sealed:
' INITIAL WEIGHT (arams)
MP.NO.|  CONTENTS  |\/OL tmih [ TNFTAL T~ FINAL NET
1 ' -
D T Welec 100 ml _594.2 525.2 19.0
2 DI vdaXer | oo Ml 795 CRE.R é‘—/’j’
3 AN oy 509.% YINA .2
5.
4 S \icee Gel\ 200 794.7 828 ¢ c>-7
5
6
 TOTAL | 23.2
<t
Descnptlon of Impinger Catch: _‘J_:)a —>/ s D0
?1;4‘3-32_5 AT <y tl S6-

202~



Isokinetic Sampling Data Reduction Spreadsheet

TTE Exhaust

HOT MIX ASPHALT PLANT D - BARRE, MASSACHUSETTS
Metered Sample Volume

\
\

Effluent Gas Velocity Head, { AP)

M315-3 M315-3 meter temp trr
Run Start 104.562 Pt A AH  Tg Inlet Outlet
Run End 266.819 1 A1 1¢ 13~ 37 30 --37
1- 13- 377 30 ~37
Leak Check 1 Start 147.735-F 12 13~ 377 32 737
Leak Check 1 End 147.765 7 1- 13~ 377 32 ~37
2 1° 137 37 32 737
Leak Check 2 Start 187.762 [ 14~ 182> 42~ 34 34
Leak Check 2 End 187.7871 14~ 182~ 42- 36 — 36
14- 182~ 42- 36 35
Volume Metered 162.172 | 0.000 | 0.000 3 14~ 182" 45~ 35 —36
Leak Check 3 Start 226.903 ~ 157 194~ 45~ 34 —34
Leak Check 3 End 226.933 7 15— 193~ 46~ %/‘33
147 18- 46- PG5~ 32
Impinger/XAD H20 Init Tare  Final NetH20Ga] B-1 098~ 125~ 50° 33 ~ 33
5042~ 5752 F -19 08~ 1.16~ 47T 35 ~34
6745~ 688.8+ 14.3 093~ 12— 50~ 37 = 35
5094~ 5116+ 22 093~ 12~ 50- 37 =35
799.7- 82544 257 2 117 143~ 45 36 - 36
0 ol o 11° 143 - 45 36 35
0 ol o 117 143~ 45 36 -35
Condensate Collected:| 23.2 || 117 143~ 45- 39 ™35
3 147 182~ 47~ 40 36
147 182" 47- 40 ~ 36
0.62569608 14 4 181~ 50 40 "~ 37
137 169~ 49~ 40 - 37
C-1 0997129~ 51- 45 44
1.55556 099 129~ 51- 45 44
099~ 129~ 53~ 47 ~ 47
098~ 128° 57~ 49 - 48
2 12~ 155- 61~ 49 - 48
11~ 1.42° 63~ 48 - 48
092- 119’ 62—~ 50 - 50
1~ 129 62~ 50 ~—49
3 13r 168~ 63~ 52 - 50
13- 168° 63~ 52 -~ 51
13- 167’/ 67- 54 -@BJ] 53
13~ 165~ 73~ 53 - 50
D1 1~ 1297 74—~ 60 - 58
095— 122 74~ 60 ~ 58
1- 13’ 65~ 56 —58
11~ 144 62~ 57 -56
2 11— 144° 62— 57 -56
12~ 157- 62~ 57 ~56
12~ 1564 64- 57 - 56
12- 157- 64~ 59 - 56
3 127 157~ 64- 59 - 56
12~ 156— 68~ 59 ~ 56
127 156~ 68~ 59 - 56
11° 143 - 68~ 59 — 58
Average AP 150 | 54 | 442

213

..\Data\M315-3&8.xls, bd a



Plant:

Sampling Location
Run Number: M 3!
Pretest Leak Rate: .. ¢9 cfm @ _js" in. Hg.
Pretest Leak Check: Pitot:/y_/@_ Orsat: _, Y/a)

Asx D\\c\\& Clar D

Ton = ot Pbar:
5-€8Y gate:

[O-07-9% CO2:

FIELD DATA SHEET

30-3 Ps:

Sample Type: __ IS Operzic;r DD

) 02:

26,9

Probe Length/Type: 4 '/£/s5S Pitot #: RP-(§
Stack Diameter: 235>335 Asr~ 3% ﬁ

mazls F72 -/

Nozzle ID: __, (ZgThermocouple #:
Assumed Bws: ; Filter #: J00/

Meter Box #: AMB-AY: ;.01 OH@: /4. 8 30
Post-Test Leak Rate: ¢, ccSchm @ _/sin. Hg.
Post-Test Leak Check: Pitot: ~Orsal: /1U/A

05 fro

Traverse

Sampling | Clock Time Gas Meter Valocity Orifice Pressure Differential |  Stack Temperature Impinger | Dry Gas Meter Tomp. | Pump
Point | Time | (2¢-howr Reading Head (Ap) (aH) in H20 Temp. oFf Tomp Inlet Outlet | Vacuum
Number| (min) clock) (Vm) 13 in K20 Desired (Ts) Probe | Fitter (Tmin°F) | (Tm out®F) | (in. Hg)
A1l o | msaloee.sas 77077 ///////// /////////////// A, // I
S 1504l 262070 Nla I LO | asc |laso | 49 e | R t\}/rt 15" oo
© 1 509 22160 ! 15"~ 000,
= s ] 50a.99% |
20 | i\ X 2. 300 ) |
\J A Ji 1 N [N/ VEIRNY \J
N V N/ \ 4
AVm= 7A_;=- AH= Ta= Tm



218

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

e _(opha [ ot )

" 10)4/9%

TTx Yxhsost

Inside of Far Wall to Outside of Nipple: _ 2 > / <

Inside of Near Wall to Outside of anplo (Nipple Langth): j____

Samplmg Location:

Stack1.D:_ 2D /2 X2
Distance Downstream from Flow Disturbance (Distance B):
inches / Stack1.D. = dd
Distance Upstream from Flow Disturbance (Distance A);
: inches / StackI.D.=____ dd Schematic of
Calulated By: a?ji\ Sampling Location
Traverse | Fraction Length Product of Nipple Traverse Point
Point of (inches) | Columns2&3 |Length Location
Number | Length (To nearest 1/8" | (inches) | (Sum of Col. 4 & 5)
| o 1435 | 195 L@s| 515
2 10,35 |35 S 75 L5 [.5
> 10417 B35 9% Leas| 1.9
4 lossy (225 1270 |Leas| R 5395
5 1905 1395 | \T.&@5  [1.@s] 1945
c |07 1945 | J1.55 Leas| 31075




GAS VELOCITY AND VOLUMETRIC FLOW RATE

Plant; 'P\S"D\’W\l’\' Plank D pate:_12/4 /94
Sampling Location:__ T TE Sxhayst Clock Time: _| G55
Run# ___ Mo~ Operators:___AEL  BS
Barometric Pressure, in. Hg: 20. Static Pressure, in. HO: ~ i. 5
Moisture, %:gﬁez.c;é_‘ji. ecular wt., Dry: Q? .34 Pitot Tube, Cp: y
Stack Dimension, in. Diameter or Side 1: 33,5 ” Side 2:__33,5”
Wet Bulb, °F: Dry Bulb,OF:
y Traverse Velocity Stack Md = (0.44 x %CO,) + (0.32)(%02) + (0.2BX%N2)
?_)w Point Head Temp.
131&. Number in. H 20 o Md = (0.44 x ) + (0.32x )+ (0.28 x )
® A 1,565 GA Md= 2884
xr Z .G O AN M'_de(,_"”z°)+,s("“z°>
-7 3 L 65 63 100 19
T 1B 1,50 63 Ms = (2884 )x 1 - =) *+ 18 (—55-)
o= \.55 | & .
- g \,. 6o ez o, ,0
t3° [C\ \. 25 63 To= °F = R (°F + 460)
I C A f."—%S G Ps=Pb+ 5P o ) +
~ )L.f-" 3 l , 55 g Q 18.8 13.8
eSS 1,95 | 3 Pe - InHg
S ) L4o | 63 i -
) N .40 | g2& — \/W
o Ve = 85.49xCp x JAP x “PexMs
Vs = 85.49 x ( L’Zﬁ ) x( 0.84 )x\f_iz’——
- { -
ve= Jo |8 e
As= 3 H3IF #2
Qs = Ve x As x 60 s/m
Q= 0.1% x 3.835 xeo0
= 64D  actm
osm-osxw.eax% x(1- %‘3)
JA=P- Lzm o= (2 Qc“d- X 17.847 x x(1- 0 )
— '-‘C.Ogn‘ke,‘- O‘pck(m-x Qegtd= dsctm

210 b 14 L2c 8152
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FIELD DA'FI’&\SHEET 15

oL am ag oF

4 =8

el a4

OJW Tat‘e,w)—s‘
Plant: ASD%W " thwjv/ D Sample Type: Yﬂ%} ) Operalor ﬂ& X Nozzle ID: > 2 Thermocouple #: £S ,—még’
Sampling Location TTE £% h@US“r’ Pbar: 3030 Ps: — F.O \‘\\ Assumed Bwsm Filter #: [OD 183 - 0] . ,09 ©: 33 4%
Run Number: M3i5—-C  Date: 10 )5/9& co2:. O 02:_ Amhpo ot T'MeterBox #: Y| v: O RuHe: 9%
Pretost Loak Rate: 90)_cim@ |0 in.Hg.  Probe Length/Type: __ S5 Pitot #: LS |  PostTest Leak Rate: Tog em @5 in. Hg.
Pretest Leak Check: Pitot:\{ Orsat: f\/l)ﬁ Stack Diameter: $36%83,5 I{\\s ~ 4 Posl-Test Leak Check: Pitol: . Orsat; i{[g
Traverae | Sampling | Clock Time Gas Meter Velocity Orifice Pressure Differential S:ckl " Temperature Impinger | Dry Gas Meter Temp. | Pump
Point | Time (24-hour Reading Head (Ap) (AH) in H20 Temp. o F Tomp inlet Outlet | Vacuum
Number| (min) dock) |  (vmn3d in 20 Desired (Ts) Probe Filter (Tmin°A) | (Tm out®F) | (in. Hg)
N[ o [Nl [ess =\ 7777777 //////////////////////// ’//// /// AN
115 J079¢ |@9%.63 | |3 L3 1,30 39 22 [ 70]37 (2% 129 [ 9
ST 09 [©9),55 | 1,35 [1,95 | sws[ a0 |55 34T 31139 13) 19
x |15 10949 [94.%Q | 1,35 | 97 1 HB 450 19[4 [335 3] g |
A lJo N L3 \.°\° Lo 1 Hd laby [993 37 35 |7 [0 |
"53 %_5 '781 L A gzz 34 2 }) E?J% lézl 2 _"?Q P) f;sbcg ™ 10
¢ ¥ ]| SO LG : 34 33 o
4 |35 %o 5; 3 L g 223 _§j§5 33|97 %Y 73 136 37 15
HE 190 713,03 he 1H2d g 143 (296 (290 T4 137 |34 |15
e5 |14 116, 95 A 2,29 %,‘-/ 9¢ 1245 [}99 4% [3Q | 35 |IC
5 3%|%o 120,¢3 LG 2.06 | &9 [9z |28 (299 |95 [1¢ |39 5
36|55 14,95 1,75 2,99 |, 9¢ 1299 A5G L <5 [ 39 e | /5
EIReY) 72,003 1.7D 3¢ |2 7 (99 [EY 197 T3 3¢ |15
Ch| 65 732,52 L5 g3 1LS3 146 1050 [J39 [94 |4 | 29 |7
lgl7p 135,77 W2 Q| 1.2 4[4 _aa 49 | 32 | 2
2 R|1s 13905 LA 16 1 7 YOI iq 3|53 [ 4‘;&? N
2 3[30 14235 135 LG [ L9 150 Blg3 1993 |44 |4é ol
EEIEY 74590 14 1.95 | 195 |5 859 |2Gg |=13 |4 | = A
34190 14435 | (35 L9 |9 T6F 136 (08¢ [#Y |50 | G4 j_
5y]95 /5305 | L95 1203 [0 |6, 2065 256 |47 |L2 |4
4% tgg 952 7565 1] 1,3‘5 g.oa 20 [¢5 :1113 3‘42 2 54 | 4% | Q
5 1009 | 145 92 1O _1£H £43 49 2
s {|Vio ;6’51%0 L5 & loe |21 éZI %/5 Q92 1 50 13¢ |51 &
2N 26303l L7 K375 |6¢c |d4D [297 B | 6% sa |2
¢ 120 | (it |7 37 (2.5 €3 | Q443 |59 153 |4
N 770 -
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Plant Name: @&MM/ Test Date: __12¥) 5/9%

Run Number: mals—g Operator: __ A¥L

Traverse [Sampling | Clock Time| Gas Meter Velocity | Orifice Pres. Differential] Stack Probe Impinger Dry Gas Meter Tcmp. Pump
Point Time, / (24-hour Reading  |ijead ¢P,) (al) in. 1,0 Temp. °*F| Temp./ Filter | Temp. Tnlei Oullet ] Vacuum

Number | (min.) C';Ck) @ i) ft3 H20 | Desired Actual (%) Tewmp® F °F (B )°F (&) °F In. Hg

77 ‘

R P I3 ILATLT [ L F &1 |5 7299 |97 %12 54 Q
I i3 7 7%‘8,&3 1k e 1,72 [€0 1948 1243 [4R 53 2.
2 |jas ! H3 | 1,2 11%Y ©3 294295 [d¥ ¢ o A %_
2 |40 ! 26301 13 I [0 S 124y /w8 [ G2 | o e

3 |45 ! 28130 h3 [ ,x9 [ Q5 4531949149 @y 5% &L
3 |ise 7 13230 1,3 | )T 20 | eg |23 789 |30 |3 60 )
Y 155 |/ 7920 L] ed [ L7 O |05 150 g & | oy
Y {160 1 %q?);é_ [ 3 | _%g %’% %Z? 5 g5 o2 ?QL
S lies ! 01, @{‘H ( Al Q150 d <3
5 w0 |/ <3 FISHIEW 70 0427245 | 38 [ e= &5 28
& | "Wy 1 A, NN ERS]) %5 &£ Y15 | 22 | 50 @5 oy
6 |1a | Bl & sl0lh] 1H4)6 .L) 70 24« S 70 X Y

Bl |15 ! 293V Ve | 17 Ter [H5AT 29 les | €6 A
1 9o 7 '3"3%Q LA ) ' el |W4igdcl s e ¢33 [ 2
A 1195 !/ 226,7011,25 11937 1199 |eF 245743 [ o< | 7D LR 2
d a0 ! J30 019 1hR A0 (78 29 ki (55 | 22 ¢9 la
3 |25 1 23941 L4 1198 12,0 |73 (24, 71250 |57 |4 70 2
S oy ! 23%301 1,4 [uSe [0 |79 D98 [5G [ +1 [ &9 2
y_ s 7 AR .5 [2,131A) 1v6 [HA25a(55 2 1T 2013
y |9 / $4¢.0% | LS 3140 17 JAHIQ(E57 | 22 1 645 2
S e R AR T e st o0 Ted 13—

03 Y 2| Z¢

o € 3 he5 | 2) | ?% WA Y5 5 /3 X%D o)

< VYA LGo HH Q. ¥ 24 HF B¢ 77 753 a2
R9D 1o



, Central Park West
5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077
(919) 941-0333 FAX: (919) 941-0234

Sample Recovery Dafa

Plant: CCQ{)%@ ,@7{— p/m //' D | Run No.: ('h’ip;) -6

Date: Y0 /5/9% JobNo.. S§517-002_
Sample Location: TT7E Exhoust '
Sample Type: M35 Filter No.: 100)9¢ -1 o Yy

Sample Recovery Person: =3

Comments: 1570 < gen A o lice, ol
S

FRONT HALF
~G~-FH A
Acetone M35 , Liquid
Container No..——{V—%A\@L Level Marked: Sealed: —)
Filter
Container No.: | OO 1GY - @ ) Sealed: ™1
/00 [ng- oY ‘
Description of Filter: Sl gona :22\: Q% £= e S @“ l: Zﬁ
Samples Stored and Locked: L—
BA E/ T
Container No.: Y35 g~ BH ~W
Liquid Level Marked: \/ Sealed: \/
Q@R
Impinger Initial Weight (%) iy T~
Number Contents Volume (ml) Initial Final =P f"uf»ﬂ
— - v lry
1 |DIWaten [100m ) | 3997 | 2799 | -31.9 ”
2 |DTwhien | oo | 1409 |'753.0 6.0
3 | FMPTY — 3¢2.9 13673 5.3
s B Gel ~200 gy | 5292 |EFA | 4y
5 551,344  23.¢
6
TOTAL

2.9
Description of Impinger Catch: W )

277 dwt - 1k Nim



Isokinetic Sampling Data Reduction Spreadsheet

TTE Exhaust

HOT MIX ASPHALT PLANT D - BARRE, MASSACHUSETTS
Metered Sample Volume

M315-6 ¥
Run Start 685.191 7
Run End . ~
& E .20
Leak Check 1 Start 729.003
Leak Check 1 End 729268 1
Leak Check 2 Start 770503 1
Leak Check 2 End 770.550 17
Volume Metered 168.463 0.000 | 0.000
Leak Check 3 Start 816.51
Leak Check 3 End 816.574 —
Impinger/XAD H20 Init Tare Final Net H20 Gain
399.7 379.217 -20.5|(31.9)
4419~ 45221 103 ] 16.0
363.9- 36731 34 53
5292 55131 221 1| 344
0 0 0 0.0
0 0 0 0.0
Condensate Collected:| 153 | 23.8
0.644644 23.8
42 g
27 dwt
1.55556

..\DataM315.xls, bd B



2Z\

Effluent Gas Velocity Head, ( AP

M315-6 Meter tm
Pt Ap  Ap"  AH Ts  Inlet Outlet
D1 137 1140 19° 39~ 29 - 29
1357 1162 195~ 41~ 34 ~* 31
2 135~ 1162 197 43- 35 - 31
13 - 1140 19~ 44~ 35 * 32
3 16~ 1265 234~ 43" 36 - 32
16- 1265 234~ 43- 36 - 33
4 16~ 1265 235- 387" 36 33
16~ 1265 24~ 43~ 37 - 34
5 16~ 1265 24~ 46~ 38 - 35
16~ 1265 24~ 42- 36 - 39
6 1757 1323 24- 46~ 39 - 36
17- 1304 23- 49~ 38 - 36
C-1 125" 1118 183~ 46~ 41 - 39
12- 1095 17" 48" 44 - 39
2 12”7 1095 17° 50~ 46 - 40
1357 1162 19~ 50- 46 - 41
3 14- 1183 195 58~ 48 -~ 43
135" 1162 19" 57 50 - 44
4 145- 1204 27 61~ 53 7 48
145~ 1204 2> 65" 54 - 48
5 145- 1204 2- 64 55 s 49
15~ 1.225 217 627 5 - 51
6 17- 1.304 25~ 66- 58 ~“ 52
1.7-:/1304 25~ 63° 58 ¢ 53
B-1 12 - 1.095 17 61- 57 + 54
12 - 1.095 17° 60~ 59 -« 55
2 1.3~ 1.140 2- 63~ 60 ¢ 56
13° 1.140 2- 68~ 60 ~+ 56
3 137 1.140 2- 65 62 - 58
13~ 1.140 2- 69 63 * 60
4 12 - 1.095 17- 70° 66 ~ 61
14 * 1.183 2- 66- 65 - 62
5 145- 1204 2- 74- 67 ° 63
15 ~ 1225 21° 70~ 68 - 65
6 175" 1323 25 67~ 70 - 65
1.7 ~ 1.304 24- 70~ 70 - 66
A1 12° 1.095 177 68~ 68 - 66
12 ~ 1.095 17- 69~ 68 * 67
2 135- 1162 194~ 67- 70 ¢ 68
14~ 1183 2~ 76~ 72 > 69
3 14" 1183 2- T73- 72 ~ 70
14~ 1183 2° 74- 71 -~ 69
4 15~ 1225 217 76° 72 - 70
15~ 1225 217 77 72 < 69
5 155~ 1.245 22 71 70 - 69
155" 1.245 22° 74~ 72 7 70
6 1557 1.245 227 77 73 - 70
160~ 1265 234- 74- 77 - 73
0.000
0.000
Average AP™ 11983 | 207] 60, 53.7
1.4359

.. \Data\M315.xis, bd B
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Plant: G/)ID//)(’M‘ % /)L B Sample Type: f“ é[ﬁ Operator: A [
Sampling  Lochtion T IE E<hayst Pbar:
Run Number: M 3/5 -+ Date: oY ¢/%5 Co2: —~—

Pretest Leak Rate: 0003 cfm @ JQ in. Hg.
Pretest Leak Check: Pitot™,  Orsat: ﬁfg

Probe Length/Type:
Stack Diameter: 23

FIELD DATA SHEET

Pitot #:

Y As: VY Q% é‘

£5-)

0,185

Nozzle ID: G.( 3
Assumed Bws: ©0) Filter #:

MeterBox #: || Y:Q9802 aH@: ], 94
Post-Test Leak RateGooy cfm @5_ in. Hg.

Post-Test Leak Check: Pitot™Ny  Orsat: @

Thermocouple #: LS’

m&)ﬁi?_aa_/ 03373

Traverse | Sampling | Clock Time Gas Meter Velocity Orifice Pressure Differential | Stack Temperature Impinger | Dry Gas Meter Temp. | Pump
Point | Time | (24-hour Reading Head (Ap) {AH) in H20 Temp. oFfF Tomp, Inlet Outlet | Vacuum
Number| {min) clock) (V) #3 in H20 Desired (Ts) Probe Filter (Tmin®F) | (Tm out®F) { (in. Hg)
O _0NY | ReQI5Z 27077 //,W///////////////// A, / // . /// A
DI s [0717 | &5, L K| 109&7] |,% R|2A50 [24F 30 |
| {10 07925 %m.a% 1LY 1,79 1R Ln QﬁT 93 30 :,13 ay 14
2 |5 a—%‘? 3;76 e ll'aés ;,g? _&—Q__ma& 4 %g %{z/}? 3132 [ 29 |2
A Q‘D P, . 75, ) U o 3 ZI |
el T R h A S RS
3140 ; ' L 7y Z !
4 135 10954 | 33042 ].3 37| .0 | 449 %3% A4 7 3C 33
#1490 10959 | $3%.32 | .35 73 120 | 4% [T6 g 36 3% | 33
5140 |05 | 393,90 | 1.4 W79 (a9 1R (847 |35 [3¢ [ 32 L
5150 [9%[0f ¥96,93 | 1.4 479122 7% | XL |W¥? [36 (33 |73 | Q
¢ |58 |05 |90 52 | 1,58 P97 1,3 4y |72 [JF [Sc (3% (39 |2
¢ |coR|pI3e 90l 5% 1.5 LI 1 Q3 149 1346 (245 [ |40 |35 | &
1 ]65 [(9¥93 ] 210 S0 I 1 Ly | T.¢ 77 1352 [=299 [3x [3S 35 l
[ 170 |099] | 913,77 1.} L4t | Le |51 1253 1251 [3¢ |40 | 37 | |
2175 |0%9¢a | S1 7. 1| L4l | 1 X% |76 K46 1B51 |37 |40 | 36 :
A 10 09/ | 9 ), | Ly | L9 |y %3_‘7__ 2% | |43 1
3 [R5 [O%3 | 993,720 L2 153 | WG [R”3 T [39 14§ 50 )
3 [0 [9937F] 327.00 L Legs [ULR [Cy [Q97 (3% |4, |48 | g4 |
4 195 (0943 | 4%04¢ | 1.85 | LS |20 | 5% HE 1943 1491 | 4F | 45 | &
t 1100109497 933, 7G| [ & 153 1Y gy QU6 BGE4] Oy |54 | Q&
5 |105 [D?955 37, 2] l.3§ Le1 |20 | 5% [als [A46 (4 [ 47 | Y5 52_
s { 1o l000 290.69 | |, e H QA0 16/ 345295 43 |9 4y 1
|5 1lolo | 844.#5 | 1.8 192 | 2.3 | 6o |97 |d%¢ ‘-/%, 4 195 | &
G2 ok | 949,132 | /.4 7T 122 GO [QUZIRYg| 4R |42 105 [ 2
1 1125 |1 033] §53.50 ) Lss | I,E 1A} N | Y ‘—lé 4 1| 47 12
L 13p 110391 96R. %0 1S A48 | 1.y 6o 45 129% 51 77 12
%:— ﬁ“Te sf AVm= TA_Fa AH= Ta= Tm=




N

qQ¥9,97

Page Q\

of 8\

v Plant Name: %W@MD Test Date: CHEAA: S
) \
Run Number: M 3|5~ Operator: AFL
Tt | Time,® / @itour | Resting. [1eagerp| D PAD | roope | Termy iter | pome [ Do GaaMeter Temp T Fump
Number | (min.) clock) (W) ft3 | in 120 | Desired Actual (T Temp® F *F (B )°F (Bgy,) °F In.llg
B R [Bhdy 11099 [9R9,081 12 [whg | L, |59 gj’?'}l ¥4 | 5] Zf% 2
z 140 riodo [9ea46] ) |54y | 1. |0y 5193 |45 153 9]
s 45 fhoe [9esxe|\y [16e /S e |945 ue |He | 34 50 2
3 1150 | 96701 ). | 1,67 [ Y |el QiyMHe |46 | 5q 50 | D
y | 155 '“g_ gz_&% ;)a:f 3,68 1“;7 GGLIS 7 [ 45 |54 g; 9%
4] i ' h . ; 5 / ' gg 3 O
516> 11E0 195933/ [ 13 [ 16780 [ XYy 2 | 54 S/ 2
5] 170 p36 [RAIQ[ 1D 167 [0 |62 RIA/H7[4Z | 59 | 57 2
el 175 149 L3 |12 [BO SR |41/ 7[14%47 89 | 5 2
AN {155 FA] 45 ] 187 |4 |63 Y| | 5 | & 2
Al I8s 11000993, 14| Jolhirx (1LY |69 B AO7 |5 | 5 55 ;
[l lao o5l 99%ho | o [ |14 7 |2 'FBolso |5 56
2l 195 i)cl919, Bl bos [ h35 | 195 [@v |us U915/ [ 52 5¢ l
a2l 200 71042 [TooR A7 o5 [ 1,35 1/% Y [29F' 89 | 54 | 59 5¢ /
31205 ! 29 | 1008 x3] L3 |hez |3, o |XBEOsg [ 5 | 57 2
31210 13|11 A 13 [1E€ZF (RO |6 o) 5 |59 | 53 2
A 1)as]iol309 13 11,7 |20 65 BR BES | 22 @A A9 1Q
Ml 2z0 11304 liIolg &Ll 135 17s |2 §é 2ol co |64 | 60 =2
5 le=2s 17310 O35 [ 75 2.0 |6F B 7as) |55 [ Gy | 25 o)
5 (230 1/3)311003% 135 |75 2.6 |76 R5) 95, (G2 | & G ! 2
C 1235 1)320(1027.4 Lo 1K1 | 2R Z) 1899 5/ |37 | & s/ 9]
& g%mjlmé 103199zl 14 1 12, | #] 295 Baldy | as € | KX
. b. n

2t
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SAMPLE RECOVERY DATA

PLANT @/‘)’Vﬁﬂﬂ‘ (P/po'wjf-)

DATE

/&é 96

SAMPLE LOCATION

TRAIN PREPARER

Gy

Run No. fl/)/;’)}éw ;Z

Sample Box No. Q Job No. 5 5 ) 7 OO 9\

j /J):“‘} EX/”)C{(,%% Filter No. (O K?%" NS

NN

SAMPLE RECOVERY PERSON

15k >J6e,@

COMMENTS

FRONT HALF

Acetone

Container No.

Filter

Conuainer No.
Description of Filter

Samples Stored and Locked

Gl

mg-F- FH-A
Liquid |
aFRe Level Marked _ N Sealed O\
g
n/ //4 Sealed \)
el @mm;;;fz &m@ag; It

BACK HALF/MOISTURE %~

Container No. —% W15 =7 - BH -

Liquid Level Marked L Sealed _J—"_
L IS Waked 180m | | QA4 ) | 5G97R | 2.3
> ISt [ OOm | | RER | 6TRE | 27
| Efy JEMPTY | SB8%| 5 RG] 2
<SGl No?oogw 76c. 6 | T guy | 2728

TOTAL 2,2

Description of Impinger Catch:

iy,




225

Isokinetic Sampling Data Reduction Spreadsheet

TTE Exhaust

HOT MIX ASPHALT PLANT D - BARRE, MASSACHUSETTS
Metered Sample Volume

Effluent Gas Velocity Head, ( AP)

M315-7
Run Start 862.757 |~
Run End 1031.798 |~
Leak Check 1 Start 907.758 -
Leak Check 1 End 907.826 |
Leak Check 2 Start 949.132 ¥
Leak Check 2 End 949.179T
Volume Metered 168.879 0.000 | 0.000
Leak Check 3 Start 989.492 ~
Leak Check 3 End 989.539~
Impinger/XAD H20 Init Tare  Final Net H20 G
624.1 - 597.84 -26.3°
687.8¢ 6985’ 10.7
568.7* 568.77 0]
76667 79447 278
0 0 0
0 0 0
Condensate Collected:| 12.2 | |
0.324754 18.98
42 g
27 dwt
1.55556

M315-7 Meter tm
Pt Ap AH Ts Inlet Outlet
D1 13 -~ 1.7° 42- 30- 30-
147 18- 43- 29. 28~
2 13 2. 42 32, 29~
125~ 2- 42 34  31°

3 13- 2- 42-  34-  30-
13- 2 43 36- 327

4 13- 2 44- 36- 327
135- 2 48-  38- 33

5 14- 22- 46- 36- 327
14~ 22- 48- 38  33-

6 155° 23" 48"  38- 34
15- 23° 49- 40° 35

c1 114- 16> 47- 36~ 357
11° 16~ 517 40 37’

2 11~ 18- 46- 40" 36
11° 18- 54 43~ 39

3 12- 19 577 44  40-
12 18~ 64  45-  44°

4 125- 2 - 58 47~ 45
12 18~ 61 48" 447

5 13 27 57  47- 45
137 2 617 48~ 44~
6 15 23- 607 48~ 45
14~ 22- 60° 47 457
B1 12- 187 587 48c 47~
115- 18- 607 51/ 47~
2 12- 18- 59- 51 48~
127 18- 64~ 53° 49~
3 12 18° 60- 54- 50~
12- 18- 627 52 50~
4 125 19 65 54- 517
12 18- 64° 53- 50~
5 13- 27 62° 54 517
1.3 2 63” 54 517
6 13- 2 63 54 517
145- 22° 637 56- 547

A1 1- 14+ 697 56 557
17 14° 67 57 56’
2 105- 145~ 687 57 56
105 145 69° 59° 56

3 13- 2 62° 58 57
13- 27 62 59 57

4 13- 2° 68- 62+ 59
135+~ 2 - 64/ 64. 60

5 135- 2. 69 64- 597
135~ 2- 707 64 617

6 14 227 71 66- 61
14- 22- 71 65/ 61

Average AP 1.92 ! 58 I

46.8 |




FIELD DATA SHEET (y 8.8

‘ 0,187
N Plant: w f)}\g.._\ .T_ PL/’L\ W+D Sample Type: | 9 perator: ﬁ L Nozzle ID: P Thermocouple #: B l
N Sampling Lodation TTE ExhalsT :’Q i% 5 Assumed Bwso__,_ Fsller# 12081 -Dé 4330
©  RunNumber: M3 5- 5 Date: |/ 7/9% : X Meter Box #: I Y__@H@ zzﬂ
Pretest Leak Rate: 9.0 | ¢m@ |Q in.Hg.  Probe Length/Type: 5 qg, Pntot# &[ Post-Test Leak Rate: Qm@ﬂﬁm@ Rin.
Pretest Leak Check: PﬂoN_ Orsat: /V:Q' Stack Diameter: ./315%;25’ LAs Post-Test Leak Check: Pitot™~~] _Orsat: /%
Traverse | Sampling | Clock Time Gas Meter Velocity Orifice Pressure Differential |  Stack Temperature Impinger | Dry Gas Meter Temp. | Pump
Point | Time (24-hour Reading Head (Ap) (AH) in I'QO Temp. OF Tnmp Inlet Outlet | Vacuum
Number| (min) clock) (V) #3 in H20 Desired (Ts) Probe | Fitter (Tm in°F) | (Tm out®A) | (in. Hg)
1O o6 | NI //////7/////////////////////// I, //// A
D15 56| 3483 > L3 RNEO B2 13033 [ 53 T
[0 Myg | AZ5) 9 113 //3(' Lf't)_ QO R 130129 |33 | £
Ale Al 305 (T a3 [ LT 157 (%62 a3, 15 |33 e
A a0 |52 443, 73 1,1 1:43 G 143 1sca|g] [33 5L '3 T3
3145 0705 gz O .15 Lyg | 1S 4] 12g3 19239 (39 [32 [ 34 |
3130 [79%] 50, 1,15 i 6 LR A [0 2o 39 | 3% | 3
4195 107:3] 23,53 L5 WG | [y 499 [Q4L]a9a 137 13
7140 109201 5¢.77 140 119 | o o3 946 [R9Q 3y (327 | 32 [
5|45 [ONs (‘?ax Lao | Le) |20 T[98 [0 F 5y '_?5 Jx |35 |9
5 50 94/ | 83,65 L5 hyq | D 19y 1341943 (35 |37 3G |9 |
¢ Ols6| G697 L 15 L9 11,9 19S5 (99 (243 |35 [ 3¢ | '35 |14
o [=E 6‘1 060556?‘2 73.%@; L2 ey | 2, 5o |29 1943 [35 |32 |39 %p__
CIIRS[9313] T e, “gqo LIF 1 3 19d 13 (995 [39 | 3¢ | 3e
¢ X [Rig[ 29, O R LW | L3 [49 R4z 995 | 3¢ [ 3o | 2
a_jﬁ%ﬁﬂ 2 |92 _ggg ,"“; ,:,:3 7‘5% Y45 | 245 j’é ;{z 3’.35_“’:] Z
_&_ L) ! » | S ) 15 4 ] 4 ‘ _
EN BN oy T A2 - P T W i s s S e b
[ S 1=250l0¥99] Y0.33 | O | 1% | 1,3 |50 [299 [ |26 |~ AL | £
B A L N MR I NS T 49 I BR[| |7 |32 =
§ IS | 160X | OX 2 | 1u7] 23 14 | HZRR 13515 32 IR
s {091 | 9Y 55 C),Si% b4 113D |52 [R4196 [T [25 |37 [ 7Z
s 1550109 1 101,98 V.7 7,14_1_&3 49 1244 |46 |35 [ 39 Z
¢ | 9550957 JOS26 Ll w3 | |7 %3 R 1294 135 190 % %‘ Z
© L4 AION] 11,5949 | 1] L43LF 150 (2% [QAHZO 149 [ o
AVm= vhp-= AH To= Tm=

y
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Plant Name: (W’PM D Test Date: _”_’&_‘;_z/%

Run Number: _ /1) 3/5=3 Operator: ﬁ\ _

Traverse |Sampling | Clock Time| Gas Meter | Velocity [Orifice Prcs. Differential] Stack Probe Impinger Dry Gas Meter Temp. Pump

Point | Time, /(24-bour Reading  [ilcad ¢P,) (@) in. 11,0 Temp. *F Temp. / Filter | Temp. Talet Oullet | Vacuum

Number | (min.) clock) (G)ft3_| in H:0 chsircd Actual ®) QQT:P/QZH QF ‘('%)'F L;Eém) °F 2"8

Rl ls 11019 111452 1995 | 12 1 >y, C
L4 (™ T RIOTS L3 1.%55 441943 2}& %9 T i
2 |y 7033 1/30. 205 1,29 ). %é’_ ¥ 142 |5 T1Z
2 120 7ToxR [ =370 090l Tz [ QS 142 149 1 5 & A 2
2 125 1% 12, 72|95 15> [ 1,2 | o] |29 =343 |5 4T 2
SR 11103 19933 10.95] .3 | 1,5 |69 BAI53 |5y 153 | 49 ;Z_
7 125 Thod 113300 Ji) |14 || %6 Al 2921532 | 549 5
F 120 1S 113645 1,951 140 [ .7 |6 BHO R4 Z |55 A3 2
5145 1jirpl 3 751 14] 931 1 [70 PV a4 e [A¢ | 5> X
5 150 1126 1H309 | 1g] FL93| 1316 2 [Sngi2i | 46 D2 | 54 'Y
G 1 ] 176 | 2.0 &7 O uy |4e | 5 £ | &8 b
¢ lexag /4 ;E% /6 | QO |ge [999/#8219G | s | 52 ¥

4 |5 Tilgg SRYA L INTEFN A &3 129)/ 25l 53 | 5F | 5¢€ <
L 1o IOl 78] 143 Vg 1C6 B35 [Bo |22 £ |

2115 1iFjolibo.s3] 1, 143 | GG ! 20 | 59 A7 IR
2 |20  1ms 2831 ) [ 143 [1¥ 67 (90084 [ i éq P
3188 1123 11E/ 1,9 |14/ ) =22 (944 124¢ |53 O | £ Y
31250 s 170901 1> | 172 [ 20 |a3 993000 | 5% éﬁ R q
9485 i lizd.48] 13 | 1.7 [ 2o |6 |35 A1 o 5 Y
440 N8 71179001 L3 176 R, O e 7 [0 a5 1o T = 9
5195 1259 <\, 53| L76 | 2.0 g7 R4/ 296 53 | £ % g
5150 130X I3 1126 12O |79 13937949/ 32 [ 22 1
f 18, T130c] IRRAA L L76| 2.0 Z 129" 49| By |5& &
o |G HR1T3]3 1%'1,4;7 13 1,76 | 2.5 QNG 2% | 53T 26 4;% o]

—Tood
T

‘/Yv



Plant: [/cfﬁw ﬂﬂ

PLE RECOVERY DATA

Sample Type:

Run No.: M%AS “8
Date:_'2 /7 /% Sample Box No.: % JobNo.: S5 WQOQ\
Sample Location: TT\S: = X‘I’)(X ( rﬁvzf'
M % / 5 Filter No.:

Sample Recovery Person: %L

Comments:

|00 1 42~ (o

RES 5 Sjga/rf— SI’IJ\CO\,CGP |

FRONT HALF " 315~ - ¥ H~/

Acetone

Container No; /5 :; bﬂ’i

Filter

Container No.:
Description of Filter:
Samples Stored and Locked:

Liquid
Level Marked:

Sealed: N\
Sealed: \J

e, losse ructiculate

L/

BACK HALF/MOISTURE

Container No.:

o, M5 V-RBH-0)

22%

Liquid Level Marked\\ Sealed:k\";

IMP.NO.|  CONTENTS V'g{n(':\n'—l) INITIAL “'E'Ggm%@mﬂ NET
' [ D Gatee] ) 53¢, |50, ] 4o
2 DLl |100 [#Hg | 63493] -4/
° %ﬁﬂﬁ%’l/ Lo %76 | 5cT0| L7
s | SJGY %?%9/% 278
5 e RIEE
6 .

- TOTAL 24, 3

Description of Impinger Catch: Cé&o& y

J
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Isokinetic Sampling Data Reduction Spreadsheet

TTE Exhaust
HOT MIX ASPHALT PLANT D - BARRE, MASSACHUSETTS

Metered Sample Volume Effluent Gas Velocity Head, ( AP)
M315-8 M315-8 Meter tm

Run Start 31.881 T Pt Ap AH Ts  Inlet Outlet
Run End 1926791 D14 09— 13~ 36~ 33 - 33
09=_ N3~ 42- 34 ~ 33
Leak Check 1 Start 722621 2 17~ 37- 3 -~ 33
Leak Check 1 End 7333371 : 18~ 43- 37 - 33
3 115~ 18- 41° 37 -~ 34
Leak Check 2 Start 111.594 7 1157 19~ 420 38 “34
Leak Check 2 End 111.678 4 115~ 18~ 427 37 - 34
11— 18- 43- 37 737
Volume Metered 159.567 0.000 | 0.000 5 12- 21~ 46~ 38 735
Leak Check 3 Start 150.509 115 -~ 1.7~ 48- 37 734
Leak Check 3 End 150.585— 6 115—- 19~ 45~ 36 7 35

12— 21° 50~ 37 ~- 34
Impinger/XAD H20 Init Tare  Final NetH20G{C-1 09~ 13- 44~ 36 ~ 36

586.1" 590.14 4 088~ 13~ 44 38 -~ 36
6424- 63437 -8.1 2 083~ 13~ 47- 37 ~ 34
567.6~ 569 1.4 08~ 13~ 48~ 38 - 35
887.4- 91441 27 3 091- 13~ 54~ 40 ~ 37
0 0 0 088~ 13~ 50~ 41 ~ 37

0 0 0 4 09- 13- 48~ 38 7 37
Condensate Collected:| 24.3 | | 087- 13~ 48~ 39 7 37
5 093- 135~ 52— 39 4 37

0.681722 37.8 087 13~ 49— 39 “ 36
6 117~ 17 53— 40 - 38

42 g 117 177 50~ 44 742

27 dwt B1 095~ 14- 51 - 48 + 46
1.55556 095~ 15- 55- 49 - 46

2 09° 13- 5~ 51 -~ 47
09~ 13- 56~ 51 -~ 47
3 095 15- 61~ 51 -~ 48
0957 15~ 64" 52 — 49
4 11- 18~ 66- 54 -~ 52
105- 17— 68- 55 -~ 53
5 11- 18- 70- 56 -~ 53
117 187 67- 57 ~54
6 13- 27 67~ 57 -~ 55
13~ 2- 66 57 -~ 56
A1 11+~ 18~ 63~ 57 -~ 56
11- 18- 66~ 57 <« 57
2 11- 18" 66~ 59 ~—57
11~ 18- 67~ 59 < 57
3 12- 21. 727 60 - 59
13— 2~ 63~ 59 -~ 58
4 13- 2~ 62- 60 - 58
13- 2= 67~ 61 -~ 58
5 13- 2- 63- 59 < 59
13~ 2° 74~ 60 — 59
6 13> 2- 67- 59 < 58
137 2 727 60 < 58

229 Average AP 168 | 552 | 459
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Samplmg Locaton T Eohaos-
Run Number: 11)3/5FR2 Date: 1°/7 /ag

Pretest Leak Rate: D015 cm@ _5

in. Hg.

Pretest Leak Check: Pitot: ﬂ4~,9 Orsat: 4/ {SQ

Sample Type:

FIELD DATA SHEET

Pbar: 30,35 ps: WUH

Co2:

Operator: ﬁﬁL

OI8F

FPB-2.

Nozzle ID: (2. Z Thermocouple #: ES [

Assumed Bws:90e; Filter #: [ DU(F9- 2

) 02:

Cmdunid
Probe Length/Type: 5_)%& Pitot #:Ei—)

Stack Diameler: As: ~—

Meter Box #:

5 v..®V aHe: (%3

Post-Test Leak HateQ@g_ cim @I‘i in.H
Post-Test Leak Check: Pitot: 1/f Orsat:

/@ 33/

AVm=

Traverse |Sampling | Clock Time Gas Meter Velocity Orifice Pressure Differential |  Stack Temperature impinger | Dry Gas Meter Temp. | Pump
Point | Time | (24hour Reading Head (Ap) {AH) h "QO Temp. o F Tomp Inlet Outlet | Vacuum
Number| (min) clock) (Vm) 13 in H20 Desired (Ts) Probe Fitter (Tmin®A) | (Tm out’ °F) | Gn. Hg)
1906 227,320 7777 //////// /////////////// / YA, / L ///// A
)51, %@7.9 n A A | A Z0 B0 53 L7
In2o |G F28 | \ ) 7() 27 | 2H9 27 5€
152zl e / NI Iy 29 247 | 249 J%‘/ 57 s
1524 |Q67, 70 V- v v 20 RO 1245 152 |5% | E7
vBp~ BH= Ti- Tr=



\EK; Eastern Research Group
Sample Chain of Custody

EASTERN RESEARCH GROUP, INC.

(\J
W
PES Filters
Filter Pre-Weights:
Filter Sample ID: Weigh 1 (10/01/98) Weigh 2 (10/01/98) Avg. weight of Abs. Diff. Constant Avg. weight
(Approx. 9:00 AM) (Approx. 3:00 PM) filter (g) of Weigh1-Weigh2 Weight of filters
100198-01 0.3403 0.3402 0.3403 0.0001 YES 0.3403
100198-02 0.3361 0.3361 0.3361 0.0000 YES 0.3361
100198-03 0.3387 0.3385 0.3386 0.0002 YES 0.3386
100198-04 0.3362 0.3362 0.3362 0.0000 YES 0.3362
100198-05 0.3408 0.3409 0.3409 0.0001 YES 0.3409
100198-06 0.3389 0.3390 0.3390 0.0001 YES 0.3390
100198-07 0.3390 0.3391 0.3391 0.0001 YES 0.3391
100198-08 0.3377 0.3378 0.3378 0.0001 YES 0.3378
100198-09 0.3362 0.3363 0.3363 _____0.0001 . YES 0.3363
100198-10 0.3384 0.3384 0.3384 0.0000 YES 0.3384
DI Water Blank 176.4277 176.4278 176.4278 0.0001 YES

Relinquished by: j\‘y —— Received by:

Date: Date:




Central Park West

5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077
(919) 941-0333 FAX: (919) 941-0234

L TPACIFIC ENVIRONMENTAL SERVICES, INC.

1€

Sample Chain of Custody Record

custody.xis

[PLANT: Asphalt Plant PROJECT NO.: S6
RECOVERY PERSON: SAMPLERS: %
Analytical Request
Sample Sample Number of Transfer Comments
Identification = Description Containers PM Analysis MCEM Analysis | Documentation
. N N
M315-1-F v |Method 315 Filter — Fefrm (), N One yes yes / 7es7ed 10/ /5 & / very
{M315-1-FH-A v’ |[Method 315 Front Half Acetone rinse (260 wW\)| o ~e yes yes o i [/ P
[M315-1-FH-M v [Method 315 Front Half MeCl rinse (250 )] cne yes / Y~
|M315-1-BH-W / |Method 315 Back Half & BH Water rinse (Sco w\\|_owc yes Y/ oy du
M315-1-BH-S . |Method 315 Back Half Solvent rinse (oo o\ 1T owe yes v/ ‘
M315-2-F v~ |Method 315 Filter —> Cexcs Dl Das yes yes N Te N Smetl ook
M315-2-FH-A Method 315 Front Half Acetone rinse (S0 w\. ) e yes yes v Dok Wic Vil
M315-2-FH-M Method 315 Front Half MeCl rinse (%06 o A.) | one yes v
M315-2-BH-W Method 315 Back Half & BH Water rinse (Scow\) one yes v Clondw
{M315-2-BH-S Method 315 Back Half Solvent rinse (058 u\)| &ne yes / -
M315-3-F Method 315 Fitter —> Ce kel Dis\ One yes yes /7 TeaXed) lo]7/48
M315-3-FH-A Method 315 Front Half Acetone rinse {geo m\Y ] g yes yes / s
M315-3-FH-M Method 315 Front Half MeClrinse ¢ sco 1.\ | Oae yes v
M315-3-BH-W Method 315 Back Half & BH Water rinse($od \.) QOne yes v c \QN) .
M315-3-BH-S Method 315 Back Half Solventrinse /5bo pa\)| owe yes v ~
5-4-F / Method 315 Filter N (S yes . _Yes ~_
[M3 155 FH-5" Method345 Front Half Acetone ,cins( N \| yes \.yes
{M315-4-Fi{-M Method 315 Front Half finse N\, N, yas. ~ S~
IM315-4¢BH-W Method 315 Bac Water rinse N\, N\ yes N\ ~_
{M318-4-BH-S \| Method 315-Back Half Solvem N N N yes = ™~ ~
- = [
[M3TSSF ~” _[Method 315 Filter S/ I\ yes N\_yes ~ N,
IM315-5RH-A 7 Methot315 Front Half Acetone sinse NG "\ yes ~yes ~__ ~_
[M315-5-FHM_ Method 31 SMHM: N\ N\ yes . S~ N
[M315-5BH-W Method 315 Baek Hatf-& BH Water rinse N\ N yes — N N
M3355-BH-S  \, |Method 345 Back Half Soivent rinse T Ny yes ~ ~/ T~
Relinquished by: J— -~ ) P Da Time
JL'I P‘\.ﬂw}( . : ('3 ‘{“ \CO
{Refinaeished by Recefora by S ] Date Time
Lioh Nawgon =) % ofisjag | 442
g i ‘ / ( U U




Te2

£ PACIFIC' ENVIRONMENTAL SERVICES, INC.

Central Park West

5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077

Sample Chain of Custody Record

(919) 941-0333 FAX: (919) 941-0234

PLANT: Asphalt Plant D PROJECT NO.: $517.002
RECOVERY PERSON: A\ SAMPLERS: Vel
Analytical Request
Sample Sample Number of Transfer Comments
Identification Description Containers PM Analysis MCEM Analysis | Documentation
. 100198 -2] , =04
M315-6-F Method 315 Fitter JL._ge{R1, R yes yes N4 A LV ken | <Sovme lo pacticolatel
M315-6-FH-A Method 315 Front Half Acetone rinse ] G ) yes yes 7/ v
M315-6-FH-M Method 315 Front Half MeCl rinse_od & ‘or ) yes /
[M315-6-BH-W Method 315 Back Half & BH Water rinse P { yes / Vool .
JM315-6-BH-S [Method 315 Back Half Solvent rinseroy | ‘oY | yes / d
_ . v 1909% — 0%
[M315-7-F Method 315 Filter oo 12y, {in 1. T yes yes N
|M315-7-FH-A Method 315 Front Half Acetone nns@}j@m_l Va ] yes yes /
{M315-7-FH-M Method 315 Front Half MeCl rinsedS50) m ) o i yes / N
M315-7-BH-W Method 315 Back Half & BH Water rinseS5com] ad. | yes 7 Ao,
M315-7-BH-S Method 315 Back Half Solvent rinse”Rcm | 1o e ) yes / [4)
N
{M315-8-F Method 315 Filter L yes yes V4 100 19%-06
M315-8-FH-A Method 315 Front Half Acetone ri 3 | yes yes V4 &Sﬂ ] { o=
M315-8-FH-M Method 315 Front Half MeCl rinse 50\ jcve l yes 7
M315-8-BH-W Method 315 Back Half & BH Water rinsefgsy.| sta(] | yes N O MA
M315-8-BH-S Method 315 Back Half Solvent rinseXese | gy [ yes X / 8|
AN N ~ N =~ = -
M31&-9-F MelhRod-315 Filter . N\, yes N, Yes Ny S~
M315-EH-A Method 315 alf Acetone rinse N\yes N S~
M315-9-FHWM_ Method 315 Front HaltMeCl rinse N yes\, NN S~
M315-9-BH-W \| Method 315 Back Half & B ter rinse AN yes N ~_
M315-0-BH-S \__ |Method 315 Back Half Solvent rinds, AN yes N N
———F A AR 7 <
M315-10-F "/ |Method 315 Filter _— yes / yes / / P
M315-10-FH-A ~ Method 315 Front Half Aceton yes” yes / / -
M315-10-FEi41 Method 315 Front Hal rinse / yes’ / =
M315-10BH-W Method 315 alf & BH Water rinse / yés / -~
M338210-BH-S Mﬂb«!’ﬁé‘g:ﬁlf Solvent rinse 7 7 yes 7 e
7 ' / / —
N / / _
Relinquisheg by: < Datt Time
anl Fhwens A t°/l?[‘18 f 4o
_RW 3 Date Time
Recer N .
Linh ;!E,l“!”m rhs/n | 44z

custody.xls



Central Park West
5001 South Miami Boulevard, P.O. Box 12077

\':) £7 PACIFIC' ENVIRONMENTAL SERVICES, INC. Research Triangle Park, North Carolina 27709-2077
e (919) 941-0333 FAX: (919) 941-0234

Sample Chain of Custody Record

prer—— - — L)
PLANT: Asphalt Plant D 3 y‘ PROJECT NO.: S617.0 .
RECOVERY PERSON: ) < - SAMPLERS: M/f '

Analytical l-‘\’equest
Sample Sample Number of Transfer Comments
Identification Description Containers | PM Analysis MCEM Analysis | Documentation

M315-FB1-F Method 315 Filter PeXc'.  DPrav) Bec yes yes / Yo oad PYETES
M315-FB1-FH-A Method 315 Front Half Acetone rinse Oae yes yes Vi

M315-FB1-FH-M Method 315 Front Half MeCl rinse One yes /

M315-FB1-BH-W Method 315 Back Half & BH Water rinse One yes N

M315-FB1-BH-S Method 315 Back Half Solvent rinse Ove yes v/

/ N

M315-FB2-F Method 315 Fiter  { PETR1__ Dig+ ) ONE yes yes Z

M315-FB2-FH-A Method 315 Front Half Acetone rinse aNE yes yes /

M315-FB2-FH-M Method 315 Front Half MeCl rinse o0rE yes /

M315-FB2-BH-W Method 315 Back Half & BH Water rinse ONE yes /
IM315-FB2-BH-S Method 315 Back Half Solvent rinse ONE yes /

£ N

M315-Filter Blk Method 315 Fitter Blank { PeTRi DS+ | oNE yes yes Z

M315-ACE Blk Method 315 Acetone Blank S ONE yes yes /

M315-MeClI Blk Method 315 Methylene Chloride Blank ONIE yes yes 7

M315-Di Water Blk Method 315 DI Water Reagent Blank N E yes /

Relnquished by, £ N at Time
Foked fhend TN | e | 240
RefTquISTied by. ( e<avjeX 2 ! ~ Date Time
o |42 it | 44
J T It AJ ,U

Custody




PACIFIC ENVIRONMENTAL SERVICES, INC.

Central Park West

5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077

Sample Chain of Custody Record

(919) 941-0333 FAX: (919) 941-0234

B

PLANT: Asphalt Plant D PROJECT NO.: $§17.002
IRecovsmr PERSON:  VLDFREV_ l«\'\"c\h\“@ SAMPLERS: DRy fA-ke
Analytical Request _
Sample Sample Number of Transfer Comiments
Identification Description Containers PM Analysis MCEM Analysis | Documentation
<
CP1 Ceiling Plate yes yes v
CP2 Celling Plate yes yes v
CP3 Ceiling Plate yes yes v
CP4 Ceiling Plate yes yes >
CP5 Ceiling Plate [\ yes yes Y
16P6— C —yes —yes———— DO MeT__CoL\ECT __CRP
JeRF—— |Celling Plate_ R —vyes: wwn \ CP
CPBlank Ceiling Plate Blank yes yes v
BE1 Ceiling Beam yes yes v
BE2 Ceiling Beam yes yes v
BE3 Ceiling Beam yes yes v
BE4 Celling Beam yes yes e
BES Ceiling Beam N - yes yes v
BE6__———————Ceiling-Beam— /_Aé-\/ Y —yeg————————Yye5 Do NST EL =
BEA—o —— ————] — ALy VoS I V- S— " “ “ R
BEBlank Ceiling Beam Blank \ yes yes v
E1A Eibow Bend (one side) yes yes v
E1B Elbow Bend (three sides) yes yes v~
E1Blank Elbow Bend Blank yes yes .
E2A Elbow Bend (one side) yes yes v
E28 Elbow Bend (three sides) yes yes v
E2Blank Elbow Bend Blank yes yes v
Relinquished by: <t N Dat ~Time
PronleT Photuy g ofiefje | 1022
Reckoad b Date ~ Time
/
WM G Aeca | /%ck é(/w /0//5//?9 ('3

custody.xs
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NOZZLE CALIBRATION SHEET

DATE: _8-5-98 CALIBRATION BY:QJ_W&JWL

Nozzie .
Identification | D4,in. [ D o:in. | Dg, in. | AD,in. Davg
Number
GL -1 O.-18% | 0.8 | 0138 | ~O©— | O.I¥¥
Where:
D1 23= nozzle diameter measured on a different diameter, in.

Tolerance = measure within 0.001 in.

AD = maximum differencs in any two measurements, in.
Tolerance = 0.004 in.

Davg= average of D4, Dy, Dy,

138
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NOZZLE CALIBRATION SHEET

DATE: X -5-9% . CALBRATION BY: __ODW
Nozzle }
Identification | D 1:in. | D o iN. Dg,in. AD,in. Davg
Number
(rL =3 . I5G /901 | ~190°| -009 IRY
Where:
D = nozzle diameter measured on a different diameter, in.

1,2,3
Tolerance = measure within 0.001 in.

AD = maximum difference in any two measurements, in.
Tolerance = 0.004 in.




2o

NOZZLE CALIBRATION SHEET

DATE: __8-59%  CALIBRATION BY: DD
Nozzle }
Identffication | Dy,in. | Dy,in. | Dg,in. | AD,in. | Dgyg
Number
GL-3 . 185 L85 | 185 | o Li®S
Where:
D1 23= nozzie diameter measured on a different diameter, in.

Tolerance = measure within 0.001 in.

AD = maximum differencs in any two measurements, in.
Tolerance = 0.004 in.

Davg= average of D1. 02, Da.




NOZZLE CALIBRATION SHEET

DATE: __X-5 9%  CALBRATION BY: _D D ¥
Nozzie )
Identification | D, ,in. D,,in. | Dg,in. AD,in. Davg
Number
&L —4 LIS - 187, e /877 o A8 7
Where:
D = nozzle diameter measured on a different diameter, in.

Tolerance = measure within 0.001 in.

AD = maximum difference in any two measurements, in.
Tolerance = 0.004 in.

Dayg= average of D4, D,, Dy

24|



TEMPERATURE SENSOR CALIBRATION FORM

Temperature Sensor No. _ES - | Sensor Type ___K -TC -~ Length __
- Ambient Temp. °F 22 Barometric Pressure, "Hg 35 . /<
Reference Ten?p. Sensor: )
Date | Ref. | Temp. Temp. °F Temp. Within | Calibrated
Point | Source Diff. % | Limits By
No. : Ref. Test Y/N
Sensor Sensor :
1 |+ 7,&0 32 32 o Y DO
2 |Ame 2 72 o )i DR
13l laelae | oo 1y | wy
1 .
2
—] 3 —
] 1
2
3 TN TE—————
1
2
— 3 —e -
— - — =
2
3 — e
- =
2
3
% Temp. Diff = (Ref. Temp + 460) - ( Test Temp. + 460) x 100 < 1.5

(Ref. Temp. + 460)



PACIFIC ENVIRONMENTAL SERVICES, INC.

Initial Dry Gas Meter Calibration Form (English Units)

Central Park West
5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077
(919) 941-0333 FAX: (919) 941-0234

LEMNK UHele
o0 @ %" H;

243

Date: | -{-9Y PpaninHg 7 53~ Calibrator: Jiwd Meter Box No. PR 'Y
AH= 0.5] :S" H¢ vAC Dry Gas Meter
Trial ~Gas Volume Meter Temperatures
Duration Initial Final Net [lnitial, Inlet| Final, Inlet] Avg. Inlet | Initial, Outlet | inal, OutlelAvg. Outlet
Trial (min) (ft) (ft) () ) CF) CF) (@) (CF) ()
1 s Jeel S6Y lees ses | Lgas 17 17 17 1z 17 17
2 $.c Jees. e leseseCizcoe | 77 1% 1< 17 75 75
3 S.c  |uiosto leye et |20ty 79 o So 75 T -
Reference Meter Meter Box| Reference c-[—o‘"‘ C (E@ !
Gas Volume Meter Temperature Correction| Orifice Press
Initial Final Net Initial Final Avg. Factor AHg
Tial | () | @) | @) | A | A | P Y nHO0) | ¥ ave
1 [Iyrou{7%teey | G947 | 79 19 19 #DIv/0! #OIVIOIL 970 |9t
> X648 [ 191 eel |z o3 = 5 —14 I #DIV/O! #OIVION ;o 1.Y713
3 190 717193 . ¢0e ] 1.9a9 719 T X O #DIV/0! #DIVIOY Quvy o\ yy7
_ AH = 0.75] 7+ Dry Gas Meter
Trial Gas Volume Meter Temperatures
Duration Initial Final Net [Initial, Inlet] Final, Inlet] Avg. Inlet | Initial, Outlet | inal, Outle|Avg. Outlet
Trial | (min) | (ft%) (ft%) (ft%) (°F) (°F) (°F) (°F) (°F) (°F)
1 S.o Jefezel [¢4T. Ll 400 K2z $z 52 ¥ ¥ 5 2
2 5. ezl egs.133 |2 4G T2 %3 S 5 50 S 5/
3 S.o JegSasdfeaticezfz aac %3 5 4 X4 X | %7 52
Reference Meter Meter Box| Reference (‘:%g (S5
Gas Vo!ume Meter Temperature Correction| Orifice Press| ' H
Initial Final Net Initial Final Avg. Factor AHg
Tial | @) | @) | & [ A | A | P Y (nHO) | % & Ve
1 §C1, 0k [503,390 | .36 75 19 19 #DIV/0! #IVIOIl 4353 |59 a
2 Jxoz37 |ve$s113 2.3 19 14 A #DIVI0! #DIVIOIL 4 ¢ (5%
3 Ye$,113 |vos.1<e L3y 19 19 719 #DIV/O! #DIVIOY| "o o7 Lg%t
AH = 1.0 ] Dry Gas Meter
Trial Gas Volume Meter Temperatures
Duration Initial Final Net |initial, Inlet| Final, Inlet| Avg. Inlet | Initial, Outlet | inal, Outle]Avg. Outlet
Trial | (min) | (ft) (ft%) (ft%) (°F) CF) | P (°F) A | P
1 SoS fet 7 03 650,993 2w Lo %S LY ¥ L % < 5T
B 2 <, G SC. 4y3|S3. 207 .4 o7 Ny LA % o % T s 2 8 <
| 3 N es3. e |GSe, o090 ] S HT 4 1 S 7 v 7 X T ¥ 3 5
master.xls 8/22/97



Reference Meter Meter Box| Reference G61¢ 1A
Gas Volume Meter Temperature Correction| Orifice Press| * = ’
Initial Final Net Initial Final Avg. Factor AHg
Trial | @) | @) | @& [ A | A | P y (n.H0) | X < He
T [5c8as2]510,%w3 | 2. -4 19 T #DIVIO! #DIVIOI| e 7
2 %10, 53 |%13.555| 1. G 79 14 11 #DIV/0! #DIVIO!I| 4 . a; (s
3 $12.5335|%1¢.2T72) 2.\ 14 7 9 19 #DIV/O! #IVIO!] q ¥t (e [
AH = 2.0 <! Dry Gas Meter
Trial Gas Volume Meter Temperatures
Duration | Initial Final Net [Initial, Inlet{ Final, Iniet] Avg. Inlet | Initial, Outlet | inal, OutlelAvg. Outlet
Trial | (min) | (ft)) (ft%) (ft) CAH | ¢ | P (°F) CH | P
1 cc  |use.cqelesyasyl2.56Y < b <% g7 53 55 < 51
2 S.c (S9.95¥]¢e3.533 1 3.351% ¥ % 59 %4 S % < X4
3 .o Jee3,§33 JeeT a0 | 551% %9 Qe 20 3¢ LN
Reference Meter Meter Box| Reference c\,ﬁ—‘ Z \:C S
Gas Volume Meter Temperature Correction| Orifice Press| *
Initial Final Net Initial Final Avg. Factor AHg
Trial (%) i) (ft) (°F) (°F) (°F) Y (in. H,0) S A M@
1 S{G. 2z |gze.cltyy 1ST WA 79 79 #DIV/0! #DIV/O! 113 z.eSq
2 | co.cetse2.113]%15! 74 1< 19 #DIV/0! #DIV/0! SITTE . cot
3 23,773 (1521,524913.156 14 SO %C #DIV/0! #DIV/0! AT .ot
AH = 4.0 Dry Gas Meter
Trial Gas Volume Meter Temperatures |
Duration Initial Final Net [lnitial, Inlet| Final, Inlet| Avg. Inlet | Initial, Outlet | inal, OutlejAvg. Outlet
Trial (min) (ft) (ft) (f) CF) CF) ) (F) (F) (F)
1 .o lee1an |613,e59405,313 3% ac %7 $S LAY 5 S
2 <o e73.0%4 Ty 6|5 .55 q9 e 40 XS LR SY
3 S, o Je1s 451683 3489376 < 9 Gz ke XS 5 55
Reference Meter Meter Box| Reference | . l\/c, c (&%
Gas Volume Meter Temperature Correction| Orifice Press Lo
Initial Final Net Initial Final Avg. Factor AHg :
ma | @ | @ | @ | em | em | em | v [ omo | L 20E
1 S 17,529 |§32.%7¢ 19,349 KT %0 5O #DIV/0! #DIVIOY| a4 ¥L LT
2 kot %7%ls s R |S.30 %> S 50 #DIV/0! #VOI | cce  \qes
3 3% 14 s43 5§72 S.33 S B 3 %0 #DIV/0! #IVIOl| @403 3%
Calibration Results
| aH Y AHg s
n.50 #DIV/O!  #DIv/O! Meter Box Calibration Factor #DIV/iO!
0.75 #DIv/0l  #DIV/O! Meter Box Reference Orifice Pressure #DIVIOY  ——
1.0 #DIV/O!  #DIV/O! L9 =
2.0 #DIV/O!  #DIV/O!
4.0 #DIVIO!  #DIV/0O!
master.xls 8/22/97

24y
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11_10128.xls

7 PACIFIC ENVIRONMENTAL SERVICES, INC.

Posttest Dry Gas Meter Calibration Form (English Units)

Central Park West

5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077
(919) 941-0333 FAX: (919) 941-0234

Pretest Calibration Factor 0.9802
System Vacuum Setting, (in Hg) 35
Reference Meter Correction Factor 1.0077
Date: 10/12/98 Ppgr, in Hg 30.20 Calibrator: D. D. Holzschuh Meter Box No. MB-11
AH 2 Dry Gas Meter MB-11
Duration Initial Final Net Initial, inlet | Final, Inlet{ Avg. Inlet | Initial, Outiet | Final, Outlet | Avg. Outlet
Trial (min) (ft°) (ft°) (ft%) (°F) (°F) (°F) (F) CF) CF)
1 10 202.206 | 209.703 7.497 71 74 725 71 73 72
2 10 209.703 | 217.134 7.431 74 76 75 72 73 725
3 10 217.134 | 224.633 7.499 76 78 77 73 74 73.5
Reference Meter Meter Box Reference
Gas Volume Meter Temperature Correction | Orifice Press
Initial Final Net Initial Final Avg. Factor AHg
Trial (ft3) (ft2) (ft?) (°F) (°F) (°F) ¥ (in. H20)
1 14.958 22.368 7.410 74 74 74 0.988 2.040
2 22.368 29.73 7.362 74 74 74 0.993 2.061
3 29.73 37.127 7.397 74 73 735 0.992 2.032

10of1

Printed: 12/15/98
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10f2

| ] - Central Park West
B W 5001 South Miami Boulevard, P.O. Box 12077
C_Jr_Jc—J Research Triangle Park, North Carolina 27709-2077
PACIFIC_ENVIRONMENTAL SERVICES, INC. (919) 941-0333 FAX: (919) 941-0234

ey BT

Date: 10/1/98 Calibrator: DDH Meter Box No.: RMB-15

Poan inHg  29.85 Reference Meter Correction Factor: 1.0077  (10/5/97)
AH = 0.5 Dry Gas Meter RMB-15
Trial Gas Volume Meter Temperatures
Duration Initial Final Net Initial, Inlet | Final, Inlet] Avg. Inlet | Initial, Outlet | inal, Outle| Avg. Outlet
Trial | (min) | (R (f) () CF) CF) CF) CF) CF) CF)
1 5 730.932 | 732.982 2.050 72 72 72 72 72 72
2 5 732.982 | 735.020 2.038 72 73 72.5 72 72 72
3 5 735.020 | 737.058 2.038 73 73 73 72 73 72.5
Reference Meter Meter Box| Reference
Gas Volume Meter Temperature Correction| Orifice Press
Initial Final Net Initial Final Avg. Factor AHg
Trial () (f) (f) (°F) (°F) (°F) y (in. H;0)
1 844.147 | 846.153 2.006 74 74 74 0.981 1.75
2 846.153 | 848.168 2.015 74 74 74 0.992 1.74
3 848.168 | 850.187 2.019 74 74 74 0.995 1.73
AH = 0.75 Dry Gas Meter RMB-15
Trial Gas Volume Meter Temperatures
Duration Initial Final Net Initial, Inlet | Final, Inlet| Avg. Inlet | Initial, Outlet { inal, Outler Avg. Outlet
Trial | (min) | (f) (f) (") CF) CF) CF) (F) (F) CF)
1 5 737.058 | 739.547 2.489 73 75 74 73 73 73
2 5 739.547 | 742.023 2.476 74 77 75.5 73 74 73.5
3 5 742.023 | 744.495 2.472 76 78 77 74 74 74
Reference Meter Meter Box| Reference
Gas Volume Meter Temperature Correction| Orifice Press
Initial Final Net Initial Final Avg. Factor AHg
Trial (f) () (f) (°F) °F) CF) y (in. H,0)
1 850.187 | 852.653 2.466 74 74 74 0.996 1.74
2 852.653 | 855.109 2.456 74 74 74 0.999 1.75
3 855.109 | 857.530 2.421 74 74 74 0.988 1.80
AH = 1.0 Dry Gas Meter RMB-15
Trial Gas Volume Meter Temperatures
Duration Initial Final Net Initial, Inlet | Final, Inlet| Avg. Inlet | Initial, Outlet | inal, Outlj Avg. Outlet
Trial_| (min) | (f) (f) () CF) CF) CF) (F) CF) (°F)
1 5 744.495 | 747.314 2.819 77 80 78.5 74 75 74.5
2 5 747.314 | 750.143 | 2.829 79 81 80 75 76 75.5
3 5 750.153 | 752.971 2.818 80 82 81 76 77 76.5
Reference Meter Meter Box| Reference
Gas Volume Meter Temperature Correction| Orifice Press
Initial Final Net Initial Final Avg. Factor AHg
Trial () (f) (f%) (°F) CF) F) y (in. H,0)
1 857.53 | 860.327 2.797 74 74 74 1.002 1.79
2 860.327 | 863.120 2.793 74 74 74 0.999 1.79
3 863.120 | 865.899 2.779 74 74 74 1.000 1.81

15_10137 Printed: 10/2/98
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PACIFIC ENVIRONMENTAL SERVICES, INC.

20f2

Central Park West
5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077
(919) 941-0333 FAX: (919) 941-0234

AH = 2.0 Dry Gas Meter RMB-15
Trial Gas Volume Meter Temperatures
Duration Initial Final Net Initial, Inlet [Final, Inlet{ Avg. Intet | Initial, Outlet | inal, Outle Avg. Outlet
Trial | (min) | () (") (ft%) CF) CF) CF) CF) (°F) CF)
1 5 752.971 | 756.800 3.829 81 84 82.5 77 78 77.5
2 5 756.800 | 760.694 3.894 83 85 84 78 78 78
3 5 760.694 | 764.523 3.829 84 86 85 78 79 78.5
Reference Meter Meter Box| Reference
Gas Volume Meter Temperature Correction| Orifice Press
Initial Final Net Initial Finai Avg. Factor AHg
. 3 3 .
Trial (ft%) () () (°F) (°F) (°F) y (in. H;0)
1 865.899 | 869.679 3.780 74 74 74 1.001 1.95
2 869.679 | 873.482 3.803 74 74 74 0.992 1.93
3 873.482 | 877.283 3.801 74 74 74 1.010 1.93
AH = 4.0 Dry Gas Meter RMB-15
Trial Gas Volume Meter Temperatures
Duration Initial Final Net Initial, Inlet | Final, inlet] Avg. Inlet] Initial, Outlet | inal, Outle{ Avg. Outlet
Trial | (min) | () (ft’) (f%) CF) CF) F) (°F) (F) CF)
1 5 764.523 | 769.997 5.474 92 94 93 85 85 85
2 5 769.997 | 775.385 5.388 93 97 95 87 87 87
3 5 775.385 | 780.990 5.605 92 94 93 85 85 85
Reference Meter Meter Box| Reference
Gas Volume Meter Temperature Correction| Orifice Press
Initial Final Net Initial Final Avg. Factor AHg
Trial () (ft) (%) (°F) (°F) (°F) Y (in. H,0)
1 877.283 | 882.686 5.403 73 74 73.5 1.014 1.89
2 882.686 | 888.028 5.342 73 73 73 1.023 1.92
3 889.028 | 894.463 5.435 73 74 73.5 0.996 1.87
Calibration Resuilts
ARy AHg Dry Gas Meter RMB-15 on 10/01/98
050  0.989 1.74 Meter Box Calibration Factor 1.001
0.75 0.994 1.76 Meter Box Reference Orifice Pressure 1.83
1.0 1.001 1.80
2.0 1.001 1.94
4.0 1.018 1.90

LU

15_10137

Printed: 10/2/98



PACIFIC ENVIRONMENTAL SERVICES, INC.

Posttest Dry Gas Meter Calibration Form (English Units)

Pretest Calibration Factor 1.001
System Vacuum Setting, (in Hg) 7

Reference Meter Correction Factor 1.008

Central Park West

5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077
(919) 941-0333 FAX: (919) 941-0234

Date: 10/13/98 Py, in Hg 30.10 Calibrator: DDH Meter Box No. RMB-15
AH = 2 Dry Gas Meter
Duration Initial Final Net Initial, Inlet|Final, Inle|] Avg. Iniet | Initial, Outlet| Final, Outlet| Avg. Outiet
Trial (min) (ft) (ft*) (ft) CF) (F) CF) CF) CF) CF)
1 7 283.996 | 289.263 5.267 68 68 68 67 67 67
2 7 289.263 | 294.547 5,284 68 70 69 67 67 67
3 7 294,547 | 299.823 5.276 71 72 71.5 68 68 68
Reference Meter Meter Box | Reference
Gas Volume Meter Temperature Correction | Orifice Press
Initial Final Net Initial Final Avg. Factor AHg
Trial (ft3) (ft3) (ft3) (°F) (°F) (°F) y (in. H20)
1 170.349 175.542 5.193 64 64 64 0.996 1.98
2 175.542 180.785 5.243 65 65 65 1.001 1.95
3 180.785 186.024 5.239 66 66 66 1.003 1.95
o0
vl
o
15_10137.xls

PostTest10-13-98

12/15/98



9/30/94: CD2-1

CALIBRATION DATA SHEET 2
Type S Pitot Tube inspection
Level and Perpendicular? YeS
Obstruction? No
Damaged? O
ay, (-10° < oy < +10°) (<
| o -10°* < @ +10°) |
8, 5° <8, s +5° o
'8, (5° <8, s +5° f
y @)
e o
z= Atany (= 0.125°) O
w = Amn© (= 0.03125°) o
D, Bne*'so, =38 | s
A ) .93%
AI2D, (1.05 5 P,/D; S1.5) (.~

QA/QC Check ‘
Completensss Legibility Accuracy Specifications Reasonableness
Certification R \e

| certify that the Type S pitot tube/probe 0# __ L€~ \ A mests or exceeds all specifications,
criteria and/or applicable design festures and is hereby assigned a pitot tube calibration tactor C, of 0.84.
Cortifisdby: > drewe  7-14-9Y

{ s Personnel (Signature/Date) Team Leader (Signature/Date)
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9/30/84: CD2-1

¢ CALIBRATION DATA SHEET 2
Type S Pitot Tube inspection
Leve! and Perpendicular? Yo <,
Obstruction? No
Damaged? ANes
ay, (-10° < a, s +10°) )
| o; F10°s 0, < +10°) I
8, -5°<8, s +59 )
. | 8 (5°s8; s +5° /)
== L '
—— e o /
Degree indicating level pesition for )
Prond fa. (o ——meee—d | 2= Atany (= 0.125° OIS
_ : w=AtnO (<£0.03125%) |  ~ 9<
4 » D, Bnersp,=38) | 2
_ 1 o
e=—==a—r} 2 ‘ ——
?‘J‘ A2D, (1.05 5 P,/D, <1.5) /.37
Degree indicating lovel pesition for
I
—_—— >
¢ 1
:ﬂ A
_
Degros indicating lovel pesition for
detemining Y then caiculate 2.
.
Completeness Legibility _ Accurscy Specifications Reasonableness
Certification
| cortify that the Type S pitot tube/probe IDF __ C. S — | meets or exceads all specifications,

criteria and/or design features hmm-mammummmc,om.u.
Certified by: ; ; ;444»4:' 5&22 %éﬁ gc
Personnel (Signature/Dat Team Leader (Signature/Date)

250




TEMPERATURE SENSOR CALIBRATION FORM

Temperature Sensor No. KT - &

Sensor Type \x ~-T<

- Length

- Ambient Temp. °F 1T Barometric Pressure, "Hg 30,21
Reference Ten?p. Sensor:
Date | Ref. | Temp. Temp. °F Temp. Within | Calibrated
Point | Source Diff. % | Limits By
No. Ref. Test Y/N
Sensor Sensor :
\-zesy| 1 L,,‘C::c. 32T 3T © X \ W
” 2 AN | q< 69 -.e5 | X RS
- 3 || wie 1o c | ¢ ét\%
—_— - — —
2
—de 3 — —— — —_—
ﬁ_ - — — SS—
2
3 I I —
— - T—__ —_— e
5 .
_ 2 I N R | _
= - L S — —
2
3 . _
—_— - — —
2
3

% Temp. Diff = (Ref. Temp + 460) - ( Test Temp. + 460)

25|

(Ref. Temp. + 460)

x 100 s 1.5 %



TEMPERATURE SENSOR CALIBRATION FORM

Temperature Sensor No. _E<S - | Sensor Type __ i ~TC_ - Length
- Ambient Temp. °F 22 Barometric Pressure, "Hg 30 . /<
Reference Temp. Sensor: I _
Date | Ref. | Temp. Temp. °F Temp. Within | Calibrated
Point | Source Diff. % | Limits By
No. Ref. Test ' Y/N
Sensor Sensor :
Tt
1 |" ol 22 | 22 o Y DO
AMb .

2 s 2 72 o Y DY
3 i o\ 216 - o :: ‘
1 .
2
3
1
2
3

—————— =m#m
1
2
3 ——
» ——— .
2
3
1
2
3

(Ref. Temp + 460) - ( Test Temp. + 460) % 100 = 1.5 &
(Ref. Temp. + 460) )

% Temp. Diff =



( TEMPERATURE SENSOR CALIBRATION FORM

MB-U t
Temperature Sensor No. Dem -~ (O Sensor Type ¥- (< - Length _!°
- Ambient Temp. °F 1% Barometric Pressure, "Hg 36.2¢
Reference Temp. Sensor:
Date | Ref. | Temp. Temp. °F Temp. | Within | Calibrated
Point | Source Diff. % | Limits By
No. Ref. Test Y/N
| Sensor Sensor :
o< )
218-5% HUoo 3T >z © A N?\’
&, . :
i\ )f(/f\ﬂ 7T ‘f’ 14 o \/ ﬁ\ \,A?)
- s | | 2o i

(Ref. Temp + 460) - ( Test Temp. + 460) %x 100 < 1.5 %
(Ref. Temp. + 460) ]

% Temp. Diff =

153



(; TEMPERATURE SENSOR CALIBRATION FORM

M’\’) -1\ ¢
Temperature Sensor No. D&M - 0T Sensor Type <- T< - Length _ |
- Ambient Temp. °F 1 Barometric Pressure, "Hg 3. <
Reference Temp. Sensor:
Date | Ref. | Temp. Temp. °F Temp. Within | Calibrated
Point | Source Diff. % | Limits By
No. Ref. Test Y/N
Sensor Sensor :
2 A¥F-9 o i
AT e | sz 3T o N Ao
“ T | 14 7T © A Nuw®
Role M
ot b | Tt 0% e \ WD
— L . O

W IIN [ W N = W IN =W [N =W N =W |-

(Ref. Temp + 460) - ( Test Temp. + 460) < 100 = 1.5 %
(Ref. Temp. + 460)

% Temp. Diff =




Q _ ‘'TEMPERATURE SENSOR CALIBRATION FORM

DM -TN
Temperature Sensor No. M- 12 Sensor Type _\C~T< - Length 57 )
- Ambient Temp. °F i Barometric Pressure, "Hg 29, ¢¢
Reference Ten?p. Sensor:
Date | Ref. | Temp. Temp. °F | Temp. | Within | Calibrated
Point | Source Diff. % | Limits By
No. Ref. Test Y/N
Sensor Sensor .
»-2o9v] 4 \»‘\i «a; 32 34
o 2 |8 | 1e 1¢ o
o 3 }1‘:‘_‘: | zoo zoS
—_—l - . _— —
2
. 3 — -
© [ ~
2
3 1 |
- L
2
— 3 ——
— - T—
2
3 —
- —
2
3

(Ref. Temp + 460) - ( Test Temp. + 460)

100 1.5%
(Ref. Temp. + 460) % =

% Temp. Diff =

258



(( : TEMPERATURE SENSOR CALIBRATION FORM

Temperature Sensor No. D;€A-tzu’ Sensor Type }<-7< - Length | 2"
- Ambient Temp. °F ___ 76 Barometric Pressure, "Hg 23. G/
Reference Ten}p. Sensor:
Date | Ref. | Temp. Temp. °F Temp. Within | Calibrated
Point | Source Diff. % | Limits By
No. Ref. Test Y/N
Sensor Sensor :
o9y 1 | S 37 34 oo | Y AR
v |2 |8 g0 | a7 | ase |y Db
71 3 (’3{:; 106G 208 oIS 4 ;iu R
______1 .
2.
3 —
C— *
2
3 -
1 B T 1 1
2
3 B -
- —
2
am—p— 3 —
— - ~
2
3

(Ref. Temp + 460) - ( Test Temp. + 460) _ 195 .1.5%
(Ref. Temp. + 460)

% Temp. Diff =

256



TEMPERATURE SENSOR CALIBRATION FORM

RMB-1S ' (!
Temperature Sensor No. _DGM -1 D Sensor Type K-7C - Length

- Ambient Temp. °F 14 Barometric Pressure, "Hg 30,2 "

Reference Temp. Sensor:

Date | Ref. | Temp. Temp. °F Temp. Within | Calibrated
Point | Source Diff. % | Limits By
No. Ref. Test Y/N
Sensor Sensor A
c< ..
$iv-ay| 1 |ves | 33 35 oo | AL
s
« 12 @8 {74 |79 o [ ¥ [\
r 3 %S |zeyw | zio .tag | Y NS
1
2
3

W IN = W N = W N (=W N |-

% Temp. Diff = (Ref. Temp. + 460)

(Ref. Temp + 460) - ( Test Temp. + 460) _ .09 . 1.5 %



TEMPERATURE SENSOR CALIBRATION FORM

RMB -\
Temperature Sensor No. D¢ M -0 T
14

- Ambient Temp. °F

Reference Temp. Sensor:

Sensor Type £ -T< - Length 2"
‘Barometric Pressure, "Hg 32 2z "

Date | Ref. | Temp. Temp. °F Temp. | Within | Calibrated
Point | Source Diff. % | Limits By
No. Ref. Test Y/N
Sensor Sensor :
2459 1 | 455 ) 33 o Y A
L2 R e 75 Lt [y TN
. 3 |55 | zo% 0% o Y \L\N
_r__—___——b_A " | -

(Ref. Temp + 460) - ( Test Temp. + 460)

% Temp. Diff =

RS>

(Ref. Temp. + 460)

x 100 = 1.5

£



b TEMPERATURE SENSOR CALIBRATION FORM

. Yrowess
Temperature Sensor No. _ 7 — / Sensor Type Thecsoucte Length __/_Q_"
- Ambient Temp. °F (& Barometric Pressure, "Hg 30. 1
Reference Temp. Sensor: Y
Date | Ref. { Temp. Temp. °F Temp. Within | Calibrated
Point | Source Diff. % | Limits By
No. Ref. Test Y/N
Sensor Sensor :

1 [Amb. | &5 LY O | v AfL
2 |rce 32 32 &) e AFL
3 18WS] op 212 o | | aFL
1 ‘ '
2
3 — N —

, : 1 B

o 2
3 T — ———
- . S S
2
3 — ——e . —
1 - e 1.
2
3
1
2
3

(Ref. Temp + 460) - ( Test Temp. + 460) %x 100 < 1.5 %
(Ref. Temp. + 460) )

% Temp. Diff =

2159



TEMPERATURE SENSOR CALIBRATION FORM

Temperature Sensor No.‘ T-2 Sensor Type Thgwmetec: Length ﬁ’_’_
- Ambient Temp. °F 9 Barometric Pressure, "Hg _3¢0. /D
Reference Texgp. Sensor: (09
Date | Ref. | Temp. Temp. °F Temp. Within | Calibrated
Point | Source Diff. % | Limits By
No. Ref. Test Y/N
Sensor Sensor :
p-i | 1| TBF | pa | e o | o | Af
o-H 2 |TE& | 22 za O e AEL,
oot 3 POV gp | oy | 0| o] gre
— - - ‘ a2 .
2
I
] 1
2
3 N N
1
2
p— 3 N — —
— - —_— =
2
3 —_—
- =
2
3

(Ref. Temp + 460) - ( Test Temp. + 460) x 100 < 1.5 %
(Ref. Temp. + 460) .

% Temp. Diff =

2 6O



TEMPERATURE SENSOR CALIBRATION FORM

Temperature Sensor No. __ 7-=3

Sensor Type Thamouet - Length /0"

2G|

(Ref. Temp. + 460)

- Ambient Temp. °F &9 Barometric Pressure, "Hg _3(). /O
Reference Texpp. Sensor: 2
Date | Ref. | Temp. Temp. °F Temp. Within | Calibrated
Point | Source Diff. % | Limits By
No. Ref. Test Y/N
Sensor Sensor :
-4 1 1 | Ave | ¢.9 9 O - AEL
-4 | 2 | Tee | 39 32 o = ACL
1 :
2
3 ! —
- B
2
3 — ! E— —
—_— - S — -
2
3 1 L
..1___ L
2
e—— 3 — —l
— - — S
2
3
% Temp. Diff = (Ref. Temp + 460) - ( Test Temp. + 460) %x 100 < 1.5 %



Emission Test
Hot Asphalt Plant D
Barre, Massachusetts

Towwe ! Fxhavs /f Date 0,558
Plethed 305~ Page 1 of 2
mP o-/aenfu Denniy Sol2schd, Ron
Guality Control Check | Observation :
Prior to Start of Tests '
xmﬂwmaﬁmﬁ!mmﬁy Q
Assemible trains in dust fres eaviroment Lo
Levei and z=ro manometer Laoce
Visuaily inspect ssmpling nozzis for chips Ooce
Vismaily inspect Type S Pitot tube Dipne
Lesk check each leg of Type S Pitot tube G e
Leak check entire ssmpling train e 007 @ 15 Hs
During Testing
Read temperamres and differential pressures at each
Sampie data snd caicaistions recorded on preformaned
data sheets - g
Ummlom:;hﬂh 4/‘&
Property maintsin the ol asd pitch of xxis of Type S ,u/ y
Pitots and ssmpiing nozzie

Lesk check train before snd afier any component
changes during test :

Maintain jce in ice water bath and maintain impinger
exit temperane

accurscy

Data shees reviewed by PM daily during testing

RN RR

Mothed 315 mB? s 1
) - J.006/
a4 = 1830
K Gacdor (377

202




Dm 70 ~J- ? f'

Page 2 of 2

Quality Controi Cheek Observation
After Testing
vmnymwpesmm %M_i
lakcheckemhhgoﬁhe‘l\jposmme 4‘4
Record observations if a2ny e
Field Log 7 | |
Pt e o L A ot s Paree, Hoss
Smﬁspumd(mdwlﬂm) o s aps //O/ZS,JW_L
Geological observations incinding map i o R LLQL
run times and dates Yo 1 0 - 948

::W dk"}lcu a’reé} Eﬁm,_{g'[e Orw»rc MHE;L
Deipinf Q€ s r
Deviations from QAPP o
Difficuities in ssmpiing or unusuai conditions Bl
Sampie Labeis e
Sampie ID
Date and time of coilection J6-5-98 2.2/ £
Lab technician initisis S) O W
Anaiytical parsmeter @a ' L O res
Preservative required inwﬂwJ&_ﬂx_‘ﬁ_@a ri

- 2673
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Emission Test
Hot Asphalt Plant D
Barre, Massachusetts

Towwel Exfect Date /o-5-78
Method 315 Page L of 2
MB OPeY‘a“-ch Allaw Aswe Ku y L
Quality Comtrol Cheek Obssrvation |
Priorto Start of Tests '
Assemble trains in dust fres enviroament D e
Visuaily inspect eaci train for proper assembly © e
Level and zero manometer Deorce
Caliatepoper mpling s e Dee (/o7
vmwmmmam Do
Visuaily inspect Type S Pitot tube S i
Lesk check each leg of Type S Pitot tube Doree
Leak check entire ssmpiing tram B e
During Testing
Mwnﬂwmnaﬁ
traverse point e
Sampie data snd caicaistions recorded on preformatted
data sheets /70’
Unnusaai occurrences noted in test iog ey
e el DY
Lesk checi train before and after any component -
changes during test A4e
Maintin ice in ics water bath aod maintin impinger
Calibration forms reviewed for compieteness and
accuracy /y/m
Data sheers reviewed by PM daily during testing e -

Methed 315 mi¥ g

Ny = , 980
48 = 1.97
K Factor (.3




J0-S-78

2 of 2

Quality Control Chesk Observation

After Testing
Visuaily inspect ssmpiing nozzie L
Visuaily inspect Type S Pitot tabe j,;
Leak check each leg of the Type S Pitot tbe gl
Lezk check the entire sampiing train
Record cbservations if any o

Field Log [ .
Project name/ID and locatinn La Ay Pt 0 Parve S
Samping personnel (names/position) / 7 Derck Kok,
Ssmpie run times and dates DY 6 pim fo-3SF8
Sampie descriptions Porkicoda e §Extraalle Ovosus Widom
Description of QC sampies s
Deviztions from QAPP A0 |
Difficuities in sampiing or unusuai conditions BaAch ‘f“’“,ﬁé_ 24
Sampie Labels Geg
Sapie ID e
Date and time of collection % - -28 7.‘2/1’(W1_"}L
Lab technician initials — Lol ld  Edugsable Orsguc Yty |
Anaiytical parameser _— ; AL '
Preservasive required AUf%&d&M&M&&MJG@

- 2€



. Emission Test ocd &5 , 1993
Hot Asphalt Plant D Page I of 5
Barre, Massachusetts Tored Ladaes I

I. Test Run Observacions vace | /o-/5F | ook
R = Recommended Test Test ‘;ist ‘;:::
M = Mandatory m{u R;_n o 3u u

- /’7*2/)"'/%3/)‘;’; :
-0f
1. Train. set’ up - filter ID
' filter weigit A A/?/;l :
filter checked for hoies a P
filter centered - 4 g ;@» .
- nozzie ciean- 2
nozzie' undamaged “7,. _ﬁ
nozzie diamecer (in.) 1,88 \ Y87
probe liner ciean lid =2
probe markings cCOrrect =7
probe heaced aiong
entire: langeh - | pea i
..... mm rS° C o o o @ . . . . . o
mm no 1:“ .............. S . . R R
---------- meter- box leveied - - : '4“"4" Agea VL
...... pxmgm:wm. e e s o ® . o . 4 .!E-.
“orifice- manometey- zeroed 'I% g y 1 % 21
............ fﬁurbororwat‘tm’. . . --v o g r..
all ball joints lightly i
_ggeued' ............. /u% /Ué* A K
...... 811'00@1'-!!!8':32!!' . .. T o1, -

2. TIrain leak check 1C % cgod |-
at nozzle: initiai- (R)---- VAC -~ -~ X ,1' /O % .
((mzch@ls 1C KR . . I.....
in. Hg initial. intermediace (R)-VAC - ' __ [ - 2d ’ *
Intermediace and c - ] i |
final at highest intermediate (R) VAC t ] I [ |
Vacuum during LC | 1 'I
test rum.) intermediace (R) VAC -

final (M)  LC » b7 )
- - VAC - S -

3. Pitot lines leak initiai posicive line (R) | 22 237 oA R
check: negacive iine (R)- -~ '72'/ > 27eiC R
(hold 3 im. H20) = .

final. - powicive Line (- 12370K" D3kl L
on mancmeter for P y
(15 sec.) . ... jegavive- lime-(R) 173 0 >3" ok IR
.. . . - e e -o-»...nxm:.m..unu'u.m... .L'm.1. ..... .. . . I
M-3 bag initial leak check (M)
—X‘ Tedlar bag: Should hoid 2 to 4 in. H90 j
% pressore-’ for: 10-winnces-or- - - - 1 IU/A /U/”‘ o
zero flow meter resding on :
continuous evacuation: or /‘// 4 Y /'4 ' I
Compieceliy fill bag and lect J
stand overnight—-mo deflacion. 4 / ’4 : /'/ /4 l '

otk A 28.8Y 7/7- Dm0



26t

=" 2, 1996
B ) Page 2 0of 5
Dace | /. .00) /p25-9
R = Recommended Test Test Test Test
M = Mandatory Run Run Run Run
1 2@ 3 4
...................... _.3/.1‘:‘...)”;?,:)?....... ..
4. M=3 sampling train check:
inicdal- (My--- ---- - o L. //_7 d/# ]
(should hold , 4!,_
10 in. vacuum final - (M)-- - st ___ﬁ//#_ 7#/#'
for 172 min.) T LY Ry R
ﬁrge sampie train with-stack-gas - "~ 7 /A 7 A
... Constant rate sampiing-- - -~ 1 pmr AL A
5. Time  test’ started - o —— ] 7.2 . 72
_ Time tesC ended’ - 0,06 -2‘2- 6 3P,
6. Dry gas (- ) port inmitiai- -~~~ 0l 8512/
meter ~- .- - finaic py : S REE E
volume: (--- ) port imitiail - - . L~ ~F- F -
....... fim..... ke o o o of o .‘1-. -......t
( )- port’ imicial® - - - I T . 3 / ......... e
. -fi“.l....... .l.... .t-- ....... '.
( )-port imitiai ‘T CC ey sar o EXEE R "
7.
O -
S .. ../-. <o
nozzlie not scraped- on- nippie 7 Y 4& ....... K
effgcgivg- seai’ around-° Tobe - ottt = O YY) IR K
prope moved  at- proper- time - T ocs ' S |
probe-hu:ed- : DRI T, — '
calculacor constants OT nomograph f 4
changed when TS and/or TM
changes' significantly- AN / A4 A /,‘l»
average time to setC
isokenecics after probe
moved- to° next’ point - - - - W P RV R 2R R
Average vaiues:
impinger temperature §
chould be<70°F - - ot . < 7D‘F’ <-7 o.ﬁ .....
Post filter gas Streamer oOr
Filter box tempera
~ <320°F, .
¥ circie one - - oo REP.% N - | .
stack' temperzacure’ - - ; ﬂﬂ"&r 3 91 S
baromecric' P taken- and  vaiue 36,30 io.zc R
was probe ever discommeczed
from filter holder while in l \
sgack? Ao o
was filter changed during run? o | A L |




Oct s , 1993
Page

......... PRI 3 of 5
: Dace |/s5.98 |\ o235
R = Recommended Test Test Test Test
M = Mandatory Run Run Run Run
1 |+ 3 4
........... . e e e -3, ) m,3/r
Check on filter holder loosening of :
clamping device holder - . e Iy
_ was silica gel changed
during run? C cQew | Ao )
: - ™ T
Accurate 8P . + [ B , @_( 2069
re‘din of: 4 7, [ , . . . .- ..6- S e f e e e e . .

. e e e R SR T
smk' temperature: - - . . . el . . efli..--.-- ..
meCer’ vacuum: - T s e e o e s %ﬁd 7. Y £
time per: poing - cccccccc ool C Al e . . SRR EEEE
impinger temperature " N IR EER
fiiter box temperature " - " 5o T 275 SRR P

Minimum sample time of QZE - min met

Minimum sample volume of {56 - dscf collected /

""""" L e cess meersesc s e sere e e s e w e e se s Y PR B A R g I

8. Posc cest: — All openings-semied "~ ey hoyry R
- recovery area’ ciean- sheitered "~ """ el

- filter handled- with- gioves:- forceps: '

7 o

- pecri dish seaied, labeied - __ " oV

—"any sample lost- - - Tﬁ‘d_ 0o 1 R
3

grad cyl.
weighed
water measured: ml, - -gms ‘-

11li i ighed - 35_“25, Y
- g1lica ge ' Wwelignea, - nec’ g . . ep- - ] P

- nozzie removed- and’ brushed: -0 . s TR l
- ptobe bmhed 6 :im’ S s ee s .-é.. ohe - ; .................. ‘
-nozzig-bmhgs-cim ....... PR R LSRR YY) PR PR |
- wash bocties ciean - - - T - ﬁ-. PSPl T REEEEY PR
- gcecone clean: ' - ettt PR Y s s ; ................ i
—-8 15 minute purge - " — A'ﬁ ....... T
. - wacar/solucion ciean - " e . . wyooas i1 REERE
Mfiy““ CLML ~ biank taken: ' acetone,” water- other  _ _Aglé.", Y B
Probe brusn and_extension ciean. - - ﬁ 55-"4' P
Sampie container:: Clean e s a4 o9 |
Cavpped- RE

Lapeied
Sesied 14

I Liguid- ievei  marked dA L 2 i |
4 M . m«f by o7 / .
¥ il iy 2 s

v
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0 d—f— g 4IYY
- Page‘ 5 of 5
Dace |/ 5.99 | 4§78
R = Recommended Test Test Test Test
M = Mandatory Run Run Run Run
_ 1 2@ | 3 4
- ‘3[3’ ”‘313 .F...,. L . .
9. ?ﬁé: test Orsat Analysis of Initial (M) ;d//ﬂ IV//4
ingegraced bag sample Orsat
analyzer - Analyzer leak check
¢ Javels should not fall below Finali (M) - ,/,7. /U//‘f :
i:gt. tubing and not more than 7 ,
o;g’-mi..- in burrette for 2 mim.) ,()//7— )4 /// : :
Disat: sampies: Each bag anaivzed 3- cimes' %g? /A -
. " . . o} - .. '. ..
o ", S % x . ..
- z Cco- SE‘!- “thlﬂ' O..zz ....... 2 /4 s M/ﬁ .......... [

jéﬁalysis at end of testc. Orsat anaiyzer
‘cheeked against air- (20:9-#-0.3) -

.....

R ————
Orsat Analysis:

= CORX i it Lavn Vo4l4 k- i }
= Onk -7 %rr N
,;% . czzgz-.- ............. .,"“..‘...’-./)/’./. P ‘. . |
o = 20.9 =20
DT A
Fuel: e g /.‘ ,{.../...... SR \
F.range for- fuel ' NS b !
Orsat’ analysis" vaiid 1v/7/ t
3;:-: solutions changed
en calculated F
exceeds fuei- :ype?mge- W/ A P / /4
10. - All samples locked up — Yy -
211 sampiing componencs' ciean and seaied 4? L _ﬁ; e t
. All data sheets submitted to- observer RN i
- Orsat -~ I 2 . .. I.r. ....... '
— Run- isoxenetic’ - - Teﬂ()buerver‘ ........ T el R Y-
- par:iguia:g- recovery: - Ty ST R -
~ - Proces!- da:a P S I .- %. o} T .
L 4 - Chart! ............................... % !/" .........
- - caiihratlon Shaets .........................................

*

Wm

COL




, 19938

j. NOTES: Care should be taken, when sampling for organic compounds, tO
follow stringent quality control guidelines to avoid contamination of the
sample and sampling train. Take note of any occurences which could bias

the sample in any manner.

Include: (1) General comments; (2) Changes to pretest agreement with
justification; (3) Identify (manufacturer) and describe condition of
sampling equipment; (4) any abnormal occurrences during test program.
(Additional page(s) attached: Yes o/ , No _ )
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vmxympanuuhminfurmmmy &AM

Levei and zeTo manometes W e
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Visuaily inspect ssmpling nozzis for chips Femes

Vismily inspect Type S Pitot tube T ot

Lesk check each leg of Type S Pitot tabe e

Leak checi entire sampiing tram Do

During Testing

Read temperzmres and differential pressures at cach

CMetld By

23
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Unnsusi occorrences noted in test fog e
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Description of QC sampies 0/A
Deviations from QAPP AAAD
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probe liner ciean

Emission Test R 6, , 1993
Hot Asphalt Plant D Page 1 of 5
Barre, Massachusetts T Ganel Exh 4
{. Test Run Observacioms vate | o ), ot js-4-94\ L0494
R = Recommended Test Test Test Test
- Run Run Run Run
M = Mandacory A -2 7 3 4
M2y I M35
1. Train set' up ~ filter ID ("0/2&44
- filter weight 3343 ( 3328\
tilter checked for hoies A A
filter centered v 4’ q
- nozzie clean: -
nozzie- undamaged ; © Degen
nozzie diameter (in. ) L 788
> a7
-

probe markings correct

probe heated aiong
entire- length---- -

mur' box leveied
pitOLt mMETNIOMeCEr” zgrocd'

; e e+ | e

- oriiice" manomatay- zeroed' -
- £iiter box" or- hoider- ac® temD.

all ball joincs lightly

.......

E_raued' L. eeeeesce  seasses= S S
...... ‘11 an“ing" uﬂ!!. . e e v .. . .

2‘ mu le‘k M w. . .. e .l . ;o z_- .............
at nozzle: jnitiai (R)--- - VAC Vi 2/44 287 2
(<092c£n@15 LC‘""_‘[! e B i
in. Hg initial. intermediaca (R) VAC -t |-

Intermediate and - LC ; v

final at highest incermediate (R) VAC t ] |

Vacuum during LC_ | |

tesc rum.) intermediate (R) VAC | { .
final (M) LC 02

T Ficoc lines leak initial posicive line (R) S R R

check: negacive iine (R)" "~ 152768 |- “t
d 3 in. Hp0) e |
(het 2 inai - powicive 1ine- py |27 'K1D SUBEL -
on msnomecer for .
(15 sme.) ' 3 of 125 oA L.
: " pi1COC” tupe undamaved zf;}m 4/3&

M=3 bag x.n:.::.al leaik check (M)
Tedlar bag:

Should hoid 2 to 4 in. H

pressare- for- 10°un.nutes cz:?" """ 1 A)/A AN / /-/) :
zero flow meger reading on .
continuous evacuation® or- % / "\ / H

Compiecteiy fill bag and lec

stand overnight——mo deflacion.

W/
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Post filter gas SCreamer oT

OcX  , 1998
N ) Page 2 of 5
Dace | /5498 | /0498
R = Recommended Test Test Test Test
M = Mandatory Run Run Run Run
2 | 27| 3 A
4. M=3 sampling train check:
jpitiad- (M) - - ot A}/,a /ﬂ. 4.
(should hold
10 in. vacuwum  final (M)~ - - AL A
for 179 mima) ot = AT AT
Parge sampie train with-stack-gas - " 4&71. A
... Comstant rate sampiing - -~ -1 pmw  ~ T O TAT N4
5. Time- test scarcted . - X . L!
;_'gge test ended- N7 X
6. Dry gas (- ) port imitiai -~ - 2L 1950,
meter - finmi - bl —
volume: (--- ) port initiai- - - e T
------- ﬁm..... .i. .......t
( ) port imnigiai- - - T f ‘1 - T
. finﬂi ....... et ey SR B '
( ')’port initiai - s - e -
- o e e finmi - - mds %
7. TIrain operation Nozzlie changed
during run during run -
W e ec e NOT- ALLOWED:- - - - --° """ /UD,U() ......
icch- and yaw of- probe- O.K. - - - R TR N 1
nozzig- not scn“d- on° nxppie ................. - .g’:i : . e g - T ' P
erfecrive: Semi. around- prope - - - CC - S .g:a.: !" Y TE—— )
prope moved  at- proper- cime . —?ﬁ& ..... . T - -
prope heated’ — mop = %“df T '
calculaCor cOnsStants OT NOmWOgraph v E
changed when TS and/or ™M
changes- significantly /U/ /AW / A
average time tOo set
isokenetics after probe
moved: to-mext-point o - oo coc PG ORI R T

Average vaiues:
impinger temperature
should: be'< 70°F

Filter box temperagure _
<_320‘F,
- ®*F-cirecie one - -

stack’ temperacure- -

= —
baromecTric' P taken- and' vaiue 30, 4) t30. Y3t '
was probe ever discomnecred ‘ '
from filter holder while in ) \
scack? Ao n o
was filter chaneed during run? Al O T MO |

2736




........ .. . e e P?ge 3 of 5
Dace V)yg 7 | /0498
R = Recommended Test Test Test Test
M = Mandatory Run Run Run Run
x| 271 3 4
........... . e e e . L -?lfM*?/r
Check om filter holder loosenxng of ‘
CIamnxng device holder - Do
wvas silica gel changgd
during run? Aot ANO
was any particulace lost? ' : TP I
Accurate ) N - Lo \/ 7 Vo
teadin Of‘- AH . . . . . .. . M{' zz/ ....... .
meter t erature /- - . R .!‘.,’: ; ,,% - ﬁ-"i 8 ....... e - . e
'mk' temperatcure- - - - .. . - e ’ - - ‘3 ‘ ....... ..
m:er-vacmo- ................. . . -‘%Z"" YRR . o
time’ per: poin: .................... - epy & ofe :! ! .o ' ............
impinger- temperature - - C A . S
fiiter- box temperature- '~ -~ : i 5 i IR W
Minimum sample time of ~---"" min mat
Minimum smple vnlune of - dscf collectced
8. Posc test: =~ Alil openings- seaied” ‘"
- recovery area’ ciean- sheitered " "~~~ __ ¥
= filter handled-with' gioves:; - fpreeps”
etri- dish seaied, labeied- -
- any sample losc- I
grad cyl.
weighed
water measured: ‘mi, ~-pms -
- silica  gei- veizhed nee* A
cond:.:xon - color - ]

nozzie’ brushes-ciesn' - - - - - - mee et
—wash boctties ciemm ‘- - oo 4
- agcetone cilean- - - vt -
— =8 15 minute purge - """ - ) - - pm—
= wvater7solucion cieam - - - - s s . e . % -

Mﬂﬂ]l.u.g('; — blank taken: ' acetone," water; other -ﬁf—_ﬁ— ...... T |
_gws_n_gge_xtst_smg-;.__-———_ﬁ@__ i S R |
Sampie container:’ Clean . P OO R ,

Canped- . ol NI A

Lapeied E - p % — -

. SQaied-.. L. . PUEE . - - 4. .. , . . . . - !

S Liguid ievei marked “Pras o | Adeg L —

237
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- Page 5 of 5
Dace |y | /178
R = Recommended Test Test Test Test
M = Mandatory 2 Run Run Run Run
7| 27| 3 4
...... . .. e e . e ..31.3'- M*?’f’. .
9. Post test OrsaC Analysis of Inicial (M) | !.!./A...
integraced bag sample Orsat
analyzer - Analyzer leak check
(levels should not fall below Final (M) ~_- U/i/} u/A
cap. tubing and not more than
0.2 mi in burrecte for 2 min:.) S : ///)4 M-
Goeat samples: tach bag anaiveed 3 cimes | L/o L Ui — [
z’-co-,'azme’-vi:hin.o..zz.... .. 2 - - '/A.. P R
*On a rees‘wi.:hinO'._Zé;"’ e 2l T4 - 2/ PPy "N 3
z'CO'aEggg°within.o.-u.....‘..u[ 7/ R ¥
Analysis at end of tesc. Orsac analyzer
checked against air- (20.9-#-0.3) - - -~ ,{/;44 -F ///} PR A,
Orsat Anaiysis: l
92:: . J R L .[/./)4 o /(j//4. L l
2.-,5 ..................... ..'/ﬂ \ ”/ . s i
. ggz- ...... e e s s o ® vy 1 /V/ N ¥ !
o= ..9A -- z o .
-zc——zg,, e e ﬁ;{//ﬁl ...... L .
Fuel - - e e - - - ..A/. .. .ly./A..... e t
F.ran for‘fuel . _%//'LN/A_ R '. .
Orsat: anaiysis vaiid___\A//7 L N/ ¢
Orsac solutions changed
when calculated Fy
exceeds fuel type' range
10. All samples locked up :
All sampiing components ciean” and seaied ~__|'&
All daca sheecs submitted to- observer RE
- ors‘t -------- T v e e nea oo
~= Run- 1sokenecic- - - TeamfObserver L
— parcticuiate recovery. - - - - - pra—
—process-data " .
- mart! ....................... e e s o = fe o
——Caiibracion sheecs ‘- - -l

*
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_ Page 50f 5
NOTES: Care should be taken, when sampling for organic compounds, tO
follow strxngent.qualxty control guidelines to avoid contamination of the
sample and sampling traim. Take note of amy occurences which could bias
the sample in any manner.

Inciude: (1) General comments; (2) Changes to pretest agreement with
justification; (3) Identify (manufacturer) and describe condition of
sampling equipment; (4) any abunormal occurrence during test program.
(Additional page(s) attached: Yes "~ , No : )
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Emission Test
Hot Asphalt Plant D

Barre, Massachusetts
Tonnel £XA40J+ Date /2-7-78
Methed 315 Page L of 2
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Quaiity Controi Check : - Ohservation

Leak check each leg of Type S Pitot wbe © e

Leak check entire ssmpling train

During Testing

dewmcnﬁ
traverss point

wmdMMﬂmm

Unmlomﬂmdhmhg

Property maintsin the roil and pitch of axis of Type S
Pitots and ssmpiingnozzie

Lesk checic train before and after any componemnt
changes during test

Maintain ice in ice water bath and maiutain impinger
exit temperature

cammm&rmu
accurscy

el kR B RE R

Data sheers reviewed by PM daily during testing

el 315 MPBTS

:\j = .06/
AH= /.-83%0
K.F’ac‘"s\‘- /'30

30



Date /6‘ 7"?3

Page 2 of 2
Row 3

Quaiity Controi Cheek : Observation '

After Testing
Visuaily inspect Type S Pitot tube
Leak check each leg of the Type S Pitot mbe Lﬁ
Leak check the entire sampiing train : os
Record observations if any %)

Field Log
Project name/ID and location M*M/XMQH' Pb»’l‘ D 94”’6 W“J!
Sampiing personnel (names/position) W AIS Rgle(\\u -
Geologicai observations incinding map X @&L.J L),
Sampie run times and dates 6.‘ mt, NEX /0-2-58
Sampie descriptions _M_;L{-L,J 315
Description of QC sampies N /4 _
Devimtions from QAPP :
Difficaitics in sampiing or unusuai conditions Bt S"‘L“K’L*‘(}
o L4 .
Date and time of collection 15-7-98 676 hm & 113 ¢
Lab tecimician initials o A :
Anaiytica parsmeser PMN;M Cbio e 0o /’7&%«;&

30|
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Emission Test
Hot Asphalt Plant D

Barre, Massachusetts
Tonne] Exhavi
/’767"}16"’/ 318

MB operatr Allaw Jowe

)6-7-949

Page 1 of 2

KLow &

Quality Control Cheek - Observation
Prior to Start of Tests '

Assembie trains in dust fres enviroament Moree

Level and zero manomster Loes

Visuaily inspec ssmpling nozzis for chips P

Visuaily inspect Type S Pitot tube Do e -

Leak check each leg of Type S Pitat mbe o
During Testing

Read tempernmres and diffierentiai pressures at each

traverss point ~4Y

Ssmpie data snd caicuiations recanisd on preformaned

data sheers e

Unusuai occurrences noted in vest og Yy

oroperty maiumin e roll d pitch of sxiz of TypeS |

Pitors and sampiingnozzie 49

Lesk checic train before and afier any component '

Maintain the probe and filter temperamre ¥ azi

Maingin ice in jce water bath and maintin impinger e

exit temperamre

Calibration forms reviewed for compieteness and

accuracy ?M

Data sheets reviewed by PM daily during testing 22

me+1‘°§ 315 MB’H//
J= ,980—

AH=177
/f ,fdc)lol‘ /, 378




Dae /0 7-7F

Page 2 Of 2
Quaiity Controi Cheek Observation
After Testing 7
vmyw‘rypesmm %
Leak citeck each ieg of the Type S Pitot mbe 7z
Leak check the entire sampiing trzin s
Record observations if 2y /(’/’M(__
Fieid Log
Project name/ID and location foW/x-FLJD Barre/ Mz
Sampiing persomel (sames/position) £ .
Sampie ron times and dates 3¢ Am 12 PY (0-7-78
Sampis descriptions Metld 305
Description of QC sxmpies A /A
Devistions from QAPP ND,
Difficuities in ssmpiing or wusuai conditions Bt l 5:’“1’1'“1
Sampie Labeis 4
Sampie ID Aes
Date and time of coilection /@.— Q,’ZGﬁgﬂé 113 P
Anaiyticai parsmeser b L & Ebuall \”ﬂir
Preservative required ‘S L: 4 GH




o Emission Test Oct 7/, 1998
Hot Asphalt Plant D Page 1 of 5
Barre, Massachusetts 7 | [oipger

1. Test Run Observations Date /2 & ./4;6‘7%
R = Recommended Test Test Test Test
M = Mandatory Run Run Run Run
r3 | 28] 3 4
1. Train sec-up ~ filter D 00/54- 47
: filter weight . 339 , 3370\
filter checked for hoies ' )
filter centered
- nozzie clean- A
nozzie- undama -z ﬁ
nozzie diamecer (in.) 182
probe iiner ciean \ca
probe markings correct Y

probe heated aiong
entire- length- - - -

1mplRgers:

Impingers iced:

mecer” box leveied -
1Ot mancmetey zeroed’

- £iiteyr- box- or- hoider- ac” temn.

- manomatey" zeroed’ - p

all ball joincs lighetly
. ;g}'eued' .-

""" all ovenings- capped- ,,?(4 . m—

2.  Train leak check i 505 YT A —
at nozzle: iniciai (R)-- - vm' — e 1 p -
(<sz cfm @ 15 i EEEEE e 1 .
is. Hg initial. intermediace (R) VAC  EEEE
Intermediacte and —1C ; g |
final at highest intermediace (R) VAC [ | |
Vacuum during 1C 1 :
test rum.) intermediace (R) VAC

final (M) LC LYY !
.. VAE 1L -

3. Pitoc lines lesk iniciai posicave Line (R) 123 oK 13 UEE e
check: negacive’ iine (R)" - ;: .54 I E 3 s T
(hold 3 in. H20) ———1 TR

29 sl powicive Line ()< -(23' K 531l ) oo ...

on msucmscer for
(15 sec.)

""" negacive: iine- (R)-
. ... ..TTTpitor tupe undamaged

M-3 bag inicial leak check (M)

Tedlar bag: Shouid hold 2 to 4 in. Hy0

pressure’ for- 10 minoces- or-

.....

zero fiow mater reading on
continuous evacuacion® or- -
Compiecteiy fill bag and lec
stand overnight—mo deflacion.




oes /7o, 1996
- Page 1 of 5
Date / Z‘ZE b Z"Zf
R = Recommended Test Test Test Test
M = Mandatory Run Run Run Run
ylfk 3|28 3 4
............................ _.3/.5‘. ./)7,. /.f..L
4. M=3 sampling train check:
inieiai (M) coo - ool " WA
(should hold
10 in. vacuum final- (M) - « et .;..'g/ ol
Sggi/zﬂino) ................................ ']j . .. 7/ . o
Porge sampie train with stack-gas - "' 'k - /B
Constanc rate sampiing T /A 7, " Te——
5. Time test scarted Y
“Time test ended -
6. Dry gas - ) port imitiai "
meter - fipnats "
volume: (- - ) porr initiai- - - -
....... finmi - -
( ') port imiriai-
- finai - -
(- -)-port imitiai -~ -~
-‘f . - .. . fim ............
7. Irain operation Nozzle changed
during run during run -
e . W ces s s s eensse NOT. m _______
picteh- and- yaw of- probe: Oeke "
nozzie not scraved on° nippie - -~
effeccive seai- around- robe -ttt

prope moved- at- proper- time

prope heated -

calculator constants Or NOmOgraph
changed when TS and/or TM
changes: significantliv-

average time to seC
isokenetics after probe
moved' to" next- point - - -

Average vaiues:
impinger temperature
should: be< 70°F

#"—
Post filter gas streamer or

Filter box temperatl
<320°F,
- "F eircie one - -

stack' temperature- -

baromecTic' P taken- and' vailue :

was probe ever discomnnecczed
from filter holder while in
stack?

was filter changed during run?

e ———— - | —

Ros




, 1993
......... - Pag® 5 of s
Date / _ _9 ﬂ-fgf
R = Recommended Test Test Test Test
M = Mandatory Run Run Run Run
3|28 3 4
.................. M/)" ”’31)" e e e e .
Check omn filter holder loosen;ug of :
clamping device holder 12294 (?zg'
: was silica gel chansgd
during run? N0 |
y particulate lost? : | -
Accuracte 23
reading of: TE8 1
me:er tenlp : T
gtack temperacure- w20 ) AS Db
mecer vacuum® © vttt - i
time per-point -t ™ 78 My Lk
imin er temperature - e o s o e eec e ” q 4 .......
fiiter- box temperature’ " " 7 o2 as T
Minimum sample time of ~D¢¥0 - min mac
Minimum sample volung of - - d.cf collected
......... fnp Ceeseee T .fﬁ@f" <tes - N
8. Posc tesct: — All ovenings-semied -~ Tacq | A | b
- recovervy area’ ciean- sheitered " - """ . ';:szl' Ny
- fxlter handled- with gioves, forceps” Pty - T
etri' dish seaied laheied"' b
- any sample losct- X R —
zrad cyl.
weighed
water measured  “mL Gh ----- 93,219Y.-3
- silica gei weighed. net- < ~ ‘;23‘ [ U
- condz:zon - ecoior oo - Poe A LA R ‘
........... Z's'pen:“--“--'-‘----"""049"#‘ l
ropbe cooied sufficiemciy. -~
— pnozzie removed- and' brushed- -

- prope brushed 6- times - - - ceee

- nozzie brushes-cieam - - - - - R

— wash botties cieam ‘- - ~

.....

- acetone cieam- - - -t C

— =8 15 minute purge ‘- -

.......

= wacer/solution ciean - - - - - SRR
ﬂhﬂ?LMk C - biank taken: acgtnﬂec'ﬂltar:'otngg-'

Rol

Probe brusn' and extension cig.n.
Samoie concainer: - Clean

........

Capped-

Lapeied

SQEied. .. R




ECKky

, LYYE
- Page % of 5
vace | /5775 | Jop- 7-74
R = Recommended Test Test Test Test
M = Mandatory Run Run Run Run
x3| 28| 3 4
...... . m;’)" M-’?/rF ..
9. Post test Orsat Analysis of Inicial (M) IU/A i N”'\' ‘|
integrated bag sample Orsat
analyzer - Analyzer leak check /
(levels should not fall below Final (M) -~ I.J 4 )U/A—'
cap. tubing and not more than
0.2 mi in- burrette for 2: min. ) : ‘}/4 A}/ - :
Ocsat. sampies:  Each bag anaivzed 3 cimes |\ N//A Nk T i
z._ coo azree’.vi:hin. 0..2:. N .[I/.ﬂ. . 0/‘ . . r . . 3
Y0, speees within 0:0% L g/4 a4 L L
» ¥- CO- agrees- within 0.2% " 7 EE 7 BN R [ :
Analysis at end of test. Orsat anaiyzer |
checked against air- (20.9-+-0.3)- - -~ "~~~ " - ,U/A + -0 //4 A S ‘
Orsat Anaiysis: |
Kgo;}p ......... ﬂ/A . AL Ao
Oﬂz ..................... - ,ﬂ | . / . . cep - i
coz-- ............. -p.. ..' 1,./ .o p '. . |
Fo = 20.9 =2 09
"% COy - {{}M /0//;.;. ...... ‘ \
Fuel e e e R e e - o s ..ﬂ/ﬁ.- -.A’/A-.... . '. \
F :anE. fnr' fuel . . e - /ﬂ - e e e e " '
Orsat’ anaiysis- vaiid : ﬂ;;& v /A i
Orsac solutions changed
when calculated Fq /
exceeds fuel type range W A ,U/ I4
10. All sampies locked up : “‘52.
All sampiing' components ciean’ and’ seaied |2 I N AR 1
All data sheecs submitted to- observer A4 t
- Ors‘t """" e EPEPIRR R i TR ' .
- Run. 180““3:1:’ . e TWOblemr' ......... '. e ot r .
-particuiggg'recuven- e e e ] yEETEP R R b
- Process’ daca e s e s emm s M e A Ty .
—hsrts U /A v L
- caiibratlon Sneecs - -ttt SRR

*W%M
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NOTES: Care should be taken, when sampling for organic compounds, tO
follow s:rzngenc'quality control guidelines to avoid contamination of the
sample and sampling train. Take note of any occuremnces which could bias
the sample in any manner.

Include: (1) General comments; (2) Changes CO pretest agreement with
justification; (3) Identify (manufacturer) and describe condition of
sampling equipment; (4) any abunormal occurrences during test program.
(Additional page(s) attached: Yes -~ , No g/~ o)
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EMISSION MEASUREMENT TECHNICAL INFORMATION CENTER
NSPS TEST METHOD

Method 1 - Sample and Velocity Traverses for Stationary Sources

1. PRINCIPLE AND APPLICABILITY

1.1 Principle. To aid in the representative measurement of
pollutant emissions and/or total volumetric flow rate from a
stationary source, a measurement site where the effluent stream is
flowing in a known direction is selected, and the cross-section of
the stack is divided into a number of equal areas. A traverse
point is then located within each of these equal areas.

1.2 Applicability. This method is applicable to flowing gas

streams in ducts, stacks, and flues. The method cannot be used
when: (1) flow is cyclonic or swirling (see Section 2.4), (2) a
stack is smaller than about 0.30 meter (12 in.) in diameter, or

0.071 m® (113 in.2?) in cross-sectional area, or (3) the measurement
gsite is less than two stack or duct diameters downstream or less
than a half diameter upstream from a flow disturbance.

The requirements of this method must be considered before
construction of a new facility from which emissions will be
measured; failure to do so may require subsequent alterations to
the stack or deviation from the standard procedure. Cases
involving variants are subject to approval by the Administrator,
U.S. Environmental Protection Agency.

2. PROCEDURE

2.1 Selection of Measurement Site. Sampling or velocity
measurement is performed at a site located at least eight stack or
duct diameters downstream and two diameters upstream from any flow
disturbance such as a bend, expansion, or contraction in the stack,
or from a visible flame. If necessary, an alternative location may

Prepared by Emission Measurement Branch EMTIC TM-001
Technical Support Division, OAQPS, EPA
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NSPS TEST METHOD

be selected, at a position at least two stack or duct diameters
downstream and a half diameter upstream from any flow disturbance.
For a rectangular cross section, an equivalent diameter (D.) shall
be calculated from the following equation, to determine the
upstream and downstream distances: '

2LW
D = ——
e (L + W)
Eg. 1-1
Where
L = Length and W = width.

An alternative procedure is available for determining the
acceptability of a measurement location not meeting the criteria
above. This procedure, '
determination of gas flow angles at the sampling points and
comparing the results with acceptability criteria, is described in
Section 2.5.

2.2 Determining the Number of Traverse Points.
2.2.1 Particulate Traverses. When the eight- and two-diameter

criterion can be met, the minimum number of traverse points shall
be: (1) twelve, for circular or rectangular stacks with diameters

(or equivalent diameters) greater than 0.61 meter (24 in.); (2)
eight, for circular stacks with diameters between 0.30 and 0.61
meter (12 and 24 in.); and (3) nine, for rectangular stacks with

equivalent diameters between 0.30 and 0.61 meter (12 and 24 in.).

When the eight- and two-diameter criterion cannot be met, the
minimum number of traverse points is determined from Figure 1-1.
Before referring to the figure, however, determine the distances

Prepared by Emission Measurement Branch EMTIC TM-001
Technical Support Division, OAQPS, EPA
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from the chosen measurement site to the nearest upstream and
downstream disturbances, and divide each distance by the stack
diameter or equivalent diameter, to determine the distance in terms
of the number of duct diameters. Then, determine from Figure 1-1
the minimum number of traverse points that corresponds: (1) to the
number of duct diameters upstream; and (2) to the number of
diameters downstream. Select the higher of the two minimum numbers
of traverse points, or a greater value, so that for circular stacks
the number is a multiple of 4, and for rectangular stacks, the
number is one of those shown in Table 1-1.

2.2.2 Velocity (Non-Particulate) Traverses. When velocity or
volumetric flow rate is to be determined (but not particulate
matter), the same procedure as that used for particulate traverses
(Section 2.2.1) is followed, except that Figure 1-2 may be used
instead of Figure 1-1.

2.3 Cross-Sectional Layout and Location of Traverse Points.

2.3.1 Circular Stacks. Locate the traverse points on two
perpendicular diameters according to Table 1-2 and the example
shown in Figure 1-3. Any equation (for examples, see Citations 2
and 3 in the Bibliography) that gives the same values as those in
Table 1-2 may be used in lieu of Table 1-2.

For particulate traverses, one of the diameters must be in a plane
containing the greatest expected concentration variation, e.g.,
after bends, one diameter shall be in the plane of the bend. This
requirement becomes less critical as the distance from the
disturbance increases; therefore, other diameter locations may be
used, subject to the approval of the Administrator.

In addition, for stacks having diameters greater than 0.61 m (24
in.), no traverse points shall be within 2.5 centimeters (1.00 in.)
of the stack walls; and for stack diameters equal to or less than
0.61 m (24 in.), no traverse points shall be located within 1.3 cm
(0.50 in.) of the stack walls. To meet these criteria, observe the
procedures given below.

2.3.1.1 Stacks With Diameters Greater Than 0.61 m (24 in.). When
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any of the traverse points as located in Section 2.3.1 fall within
2.5 cm (1.00 in.) of the

stack walls, relocate them away from the stack walls to: (1) a
distance of
2.5 cm (1.00 in.); or (2) a distance equal to the nozzle inside

diameter, whichever is larger. These relocated traverse points (on
each end of a diameter) shall be the "adjusted" traverse points.
Whenever two successive traverse points are combined to form a
single adjusted traverse point, treat the adjusted point as two
separate traverse points, both in the sampling (or wvelocity
measurement) procedure, and in recording the data.

2.3.1.2 Stacks With Diameters Equal To or Less Than 0.61 m (24

in.). Follow the procedure in Section 2.3.1.1, noting only that
any "adjusted" points should be relocated away from the stack walls
to: (1) a distance of 1.3 cm (0.50 in.); or (2) a distance equal to

the nozzle inside diameter, whichever is larger.

2.3.2 Rectangular Stacks. Determine the number of traverse points
as explained in Sections 2.1 and 2.2 of this method. From Table 1-
1, determine the grid configuration. Divide the stack cross-
section into as many equal rectangular elemental areas as traverse
points, and then locate a traverse point at the centroid of each
equal area according to the example in Figure 1-4.

If the tester desires to use more than the minimum number of
traverse points, expand the "minimum number of traverse points"
matrix (see Table 1-1) by adding the extra traverse points along
one or the other or both legs of the matrix; the final matrix need
not be balanced. For example, if a 4 x 3 "minimum number of
points" matrix were expanded to 36 points, the final matrix could
be 9 x 4 or 12 x 3, and would not necessarily have to be 6 x 6.
After constructing the final matrix, divide the stack cross-section
into as many equal rectangular, elemental areas as traverse points,
and locate a traverse point at the centroid of each equal area. The
situation of traverse points being too close to the stack walls is
not expected to arise with rectangular stacks. If this problem
should ever arise, the Administrator must be contacted for
resolution of the matter.
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2.4 Verification of Absence of Cyclonic Flow. In most stationary
sources, the direction of stack gas flow is essentially parallel to
the stack walls. However, cyclonic flow may exist (1) after such
devices as cyclones and inertial demisters following venturi
scrubbers, or (2) in stacks having tangential inlets or other duct
configurations which tend to induce swirling; in these instances,
the presence or absence of cyclonic flow at the sampling location
must be determined. The following techniques are acceptable for
this determination. Level and zero the manometer. Connect a Type
S pitot tube to the manometer. Position the Type S pitot tube at
each traverse point, in succession, so that the planes of the face
openings of the pitot tube are perpendicular to the stack cross-
sectional plane; when the Type S pitot tube is in this position, it
is at "0° reference." Note the differential pressure (Ap) reading
at each traverse point. If a null (zero) pitot reading is obtained
at 0° reference at a given traverse point, an acceptable flow
condition exists at that point. If the pitot reading is not zero
at 0° reference, rotate the pitot tube (up to +90° yaw angle),
until a null reading is obtained. Carefully determine and record
the value of the rotation angle (o) to the nearest degree. After
the null technique

has been applied at each traverse point, calculate the average of
the absolute values of o; assign o values of 0° to those points for
which no rotation was required, and include these in the overall
average. If the average value of o is greater than 20°, the
overall flow condition in the stack 1is wunacceptable, and
alternative methodology, subject to the approval of the
Administrator, must be used to perform accurate sample and velocity
traverses. The alternative procedure described in Section 2.5 may
be used to determine the rotation angles in lieu of the procedure
described above.

2.5 Alternative Measurement Site Selection Procedure. This
alternative applies to sources where measurement locations are less
than 2 equivalent or duct diameters downstream or less than one-

half duct diameter upstream from a flow disturbance. The
alternative should be limited to ducts larger than 24 in. 1in
diameter where blockage and wall effects are minimal. A

directional flow-sensing probe is used to measure pitch and yaw
angles of the gas flow at 40 or more traverse points; the resultant

321



EMTIC TM-001 EMTIC NSPS TEST METHOD Page 6

angle is calculated and compared with acceptable criteria for mean
and standard deviation.

NOTE: Both the pitch and yaw angles are measured from a line
passing through the traverse point and parallel to the stack axis.
The pitch angle is the angle of the gas flow component in the plane
that INCLUDES the traverse line and is parallel to the stack axis.
The yaw angle is the angle of the gas flow component in the plane
PERPENDICULAR to the traverse line at the traverse point and is
measured from the line passing through the traverse point and
parallel to the stack axis.

2.5.1 Apparatus.
2.5.1.1 Directional Probe. Any directional probe, such as United

Sensor Type DA Three-Dimensional Directional Probe, capable of
measuring both the pitch and yaw angles of gas flows is acceptable.

(NOTE: Mention of trade name or specific products does not
constitute endorsement by the U.S. Environmental Protection
Agency.) Assign an identification number to the directional probe,

and permanently mark or engrave the number on the body of the
probe. The pressure holes of directional probes are susceptible to
plugging when used in particulate-laden gas streams. Therefore, a
system for cleaning the pressure holes by '"back-purging" with
pressurized air is required.

2.5.1.2 Differential Pressure Gauges. Inclined manometers, U-tube
manometers, or other differential pressure gauges (e.g., magnehelic
gauges) that meet the specifications described in Method 2, Section
2.2. ’

NOTE: If the differential pressure gauge produces both negative
and positive readings, then both negative and positive pressure
readings shall be calibrated at a minimum of three points as
specified in Method 2, Section 2.2.

2.5.2 Traverse Points. Use a minimum of 40 traverse points for

circular ducts and 42 points for rectangular ducts for the gas flow
angle determinations. Follow Section 2.3 and Table 1-1 or 1-2 for

2%
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the location and layout of the traverse points. If the measurement
location is determined to be acceptable

according to the criteria in this alternative procedure, use the
same traverse point number and locations for sampling and velocity
measurements.

2.5.3 Measurement Procedure.

2.5.3.1 Prepare the directional probe and differential pressure
gauges as recommended by the manufacturer. Capillary tubing or
surge tanks may be used to dampen pressure fluctuations. It is
recommended, but not required, that a pretest leak check be
conducted. To perform a leak check, pressurize or use suction on
the impact opening until a reading of at least 7.6 cm (3 in.) H,0
registers on the differential pressure gauge, then plug the impact
opening. The pressure of a leak-free system will remain stable for
at least 15 seconds.

2.5.3.2 Level and zero the manometers. Since the manometer level
and zero may drift because of vibrations and temperature changes,
periodically check the level and zero during the traverse.

2.5.3.3 Position the probe at the appropriate locations in the gas
stream, and rotate until zero deflection is indicated for the yaw
angle pressure gauge. Determine and record the yaw angle. Record
the pressure gauge readings for the pitch angle, and determine the
pitch angle from the calibration curve. Repeat this procedure for
each traverse point. Complete a "back-purge" of the pressure lines
and the impact openings prior to measurements of each traverse
point.

A post-test check as described in Section 2.5.3.1 is required. If
the criteria for a 1leak-free system are not met, repair the
equipment, and repeat the flow angle measurements.

2.5.4 Calculate the resultant angle at each traverse point, the
average resultant angle, and the standard deviation using the
following equations. Complete the calculations retaining at least
one extra significant figure beyond that of the acquired data.
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Round the values after the final calculations.

2.5.4.1 Calculate the resultant angle at each traverse point:

R, = arc cosine[(cosineYi)(cosinePQ]

Eg. 1-2
Where:
R; = resultant angle at traverse point i, degree.
Y; = yaw angle at traverse point i, degree.
P; = pitch angle at traverse point i, degree.

2.5.4.2 Calculate the average resultant for the measurements:

YR

i
n

R =

By 1-3
Where:
Ravg average resultant angle, degree.
n = total number of traverse points.
2.5.4.3 Calculate the standard deviations:
I —
Y (r,-R)?
S — i=1
d (n-1)
By 1-4

Where:

Sq standard deviation, degree.

2.5.5 The measurement location is acceptable if R,y < 20° and S;
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2.5.6 Calibration. Use a flow system as described in Sections
4.1.2.1 and 4.1.2.2 of Method 2. In addition, the flow system
shall have the capacity to generate two test-section velocities:
one between 365 and 730 m/min (1200 and 2400 ft/min) and one
between 730 and 1100 m/min (2400 and 3600 ft/min).

2.5.6.1 Cut two entry ports in the test section. The axes through
the entry ports shall be perpendicular to each other and intersect
in the centroid of the test section. The ports should be elongated
slots parallel to the axis of the test section and of sufficient
length to allow measurement of pitch angles while maintaining the
pitot head position at the test-section centroid. To facilitate
alignment of the directional probe during calibration, the test
section should be constructed of plexiglass or some other
transparent material. All calibration measurements should be made
at the same point in the test section, preferably at the centroid
of the test section.

2.5.6.2 To ensure that the gas flow is parallel to the central
axis of the test section, follow the procedure in Section 2.4 for
cyclonic flow determination to measure the gas flow angles at the
centroid of the test section from two test ports located 90° apart.
The gas flow angle measured in each port must be +2° of 0°.
Straightening vanes should be installed, if necessary, to meet this
criterion.

2.5.6.3 Pitch Angle Calibration. Perform a calibration traverse
according to the manufacturer's recommended protocol in 5°
increments for angles from -60° to +60° at one velocity in each of
the two ranges specified above. Average the pressure ratio values
obtained for each angle in the two flow ranges, and plot a
calibration curve with the average values of the pressure ratio (or
other suitable measurement factor as recommended by the
manufacturer) versus the pitch angle. Draw a smooth line through
the data points. Plot also the data values for each traverse
point. Determine the differences between the measured datavalues
and the angle from the calibration curve at the same pressure
ratio. The difference at each comparison must be within 2° for
angles between 0° and 40° and within 3° for angles between 40° and
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60°.

2.5.6.4 Yaw Angle Calibration. Mark the three-dimensional probe
to allow the determination of the yaw position of the probe. This
is usually a line extending the length of the probe and aligned
with the impact opening. To determine the accuracy of measurements
of the yaw angle, only the zero or null position need be calibrated
as follows: Place the directional probe in the test section, and
rotate the probe until the zero position is found. With a
protractor or other angle measuring device, measure the angle
indicated by the yaw angle indicator on the three-dimensional
probe. This should be within 2° of 0°. Repeat this measurement
for any other points along the length of the pitot where yaw angle
measurements could be read in order to account for variations in
the pitot markings used to indicate pitot head positions.
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Table 1-1.

RECTANGULAR STACKS

CROSS-SECTION LAYOUT FOR

Number of traverse points

Matrix layout

L 3x3
12 .. i e 4x3
16 .. i e 4x4
20 L et e e 5x4
= J 5x5
30 Lttt e i 6x5
36 ittt et 6X6
42 L e 7x6
49 L. e et 7x7
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TABLE 1-2
LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS
(Percent of stack diameter from inside

wall to traverse point)

Traverse Number of traverse points on a diameter
Point
Number on af 5 [ 4 | ¢ | 8 | 10 | 12 | 14 | 16 | 18 | 20 | 22 | 24
Diameter
1 14 | 6. 4., 3. 2.6 2.111.8 1. 1. 1. 1.1 1.1
.6 17 4 2 4 3
2 85 | 25 | 14 | 10 8.2} 6.7]5.7 4. 4. 3. 3.5 3.2
.4 .0 .6 .5 4 9
3 75 29 19 | 14. 11. 9.9 8. 7. 6. 6.0 5.5
.0 .6 .4 ] 6 8 5 7
4 93 70 | 32 | 22. 17. | 14. | 12. 10 9. 8.7 7.9
.3 .4 3| 6 7 6 5 917
5 85 |67 | 34. | 25. | 20. | 16. 14 11 11. | 10.
.4 7] 2 0 1 9 .6 | 2. 6 5
9
6 95 | 80 | 65. | 35. | 26. | 22. 18 16 14. | 13.
.6 .6 | 8 6 9 0 .8 .516 2
7 89 | 77. 64. | 36. | 28. 23 20 18 16.
.51 4 4 6 3 .6 .410 1
8 96 85. 75. 63. | 37. 29 25 21. ] 19.
.81 4 0 4 5 .6 .0 8 4
9 91. 82 73 62. 38 30 26. | 23.
8 3 1 5 .2 .6 12 0
10 97. | 88. | 79. | 71. 61 38 31. | 27.
4 2 S 7 .8 .815 2
11 93. | 85 78. 70 61 39. | 32.
3 4 0 .4 213 3
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12 97. | 90. | 83. 76 69 60. | 39.
9 1 1 417 8

13 94. | 87. 81 75 68. | 60.
3 5 .0 |5 2

14 98. | 91. 85 79 73 67.
2 5 .6 | 8 7

15 95. 89 83 78. | 72.
1 512 8

16 98. 92 87 82. | 77.
4 .11{0 0

17 95 90 85. | 80.
.3 14 6

18 98 93 88. | 83.
.3 14 9

19 96 91. | 86.
.113 8

20 98 94. | 89.
.710 5

21 96. | 92.
5 1

22 98. | 94.
9 5

23 96.
8

24 98.
9
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Duct Diameters Upstream from Flow Disturbance* (Distance A)

0.5 1.0 1.5 2.0 25
50
I | | | ] I | I
s
Higher Number is for
Rectangular Stacks of Ducts — isturbance
40 - % Measurement —1
30 — 8 -]
a
24 0r 25 l
L Disturbance
20
20 —
16 Stack Diameter > 0.81 m (24 in.)
12
a
10 - * From Point of Any Type of 8or9 —
Disturb {Bend, E: ' etc.)
Stack Diameter = 0.30 to 0.61 m (12-24 in.)
oLl ] | 1 ] | ] |
2 3 4 5 6 7 8 9 10

Duct Diameters Downstream from Flow Disturbance* (Distance B)

Figure 1-1. Minimum number of traverse points for

particulate traverses.
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Duct Diameters Upstream from Flow Disturbance* (Distance A)

0.5 1.0 1.5 2.0 25
50
1 | I I 1 I | I
a
Higher Number is for isturb
Rectangular Stacks or Ducts _ isturbance
40 |- 1 Measurement —
‘ Site
30 |- B —
l Disturbance
20 - -
16 Stack Diameter > 0.61 m (24 in.)
12
a
10 * From Point of Any Type of 8or@ —
Disturbance (Bend, Expansion, Contraction, etc.)
Stack Diameter = 0.30 to 0.61 m (12-24 in.)
oLl l ] | ] I | |
2 3 4 5 6 7 8 9 10

Duct Diameters Downstream from Flow Disturbance* (Distance B)

Figure 1-2. Minimum number of traverse points for velocity
(nonparticulate) traverses.
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Traverse Distance
Point % of diameter

1 4.4
147
20.5
705
85.3
85.6

onswN

Figure 1-3. Example showing circular stack cross section
divided into 12 equal areas, with location of traverse
points indicated.
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! | :
O : O ! O ! (@)
| | I

Figure 1-4. Example showing rectangular stack cross section
divided into 12 equal areas, with a traverse point at centroid
of each area.
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EMISSION MEASUREMENT TECHNICAL INFORMATION CENTER
NSPS TEST METHOD

Method 2 - Determination of Stack Gas Velocity and Volumetric
Flow Rate (Type S Pitot Tube)

1. PRINCIPLE AND APPLICABILITY

1.1 Principle. The average gas velocity in a stack is determined from the gas
density and from measurement of the average velocity head with a Type S
(Stausscheibe or reverse type) pitot tube.

1.2 Applicability. This method is applicable for measurement of the average
velocity of a gas stream and for quantifying gas flow.

This procedure is not applicable at measurement sites that fail to meet the
criteria of Method 1, Section 2.1. Also, the method cannot be used for direct
measurement in cyclonic or swirling gas streams; Section 2.4 of Method 1 shows
how to determine cyclonic or swirling flow conditions. When unacceptable
conditions exist, alternative procedures, subject to the approval of the
Administrator, U.S. Environmental Protection Agency, must be employed to make
accurate flow rate determinations; examples of such alternative procedures are:
(1) to install straightening vanes; (2) to calculate the total volumetric flow
rate stoichiometrically, or (3) to move to another measurement site at which the
flow is acceptable.

2. APPARATUS

Specifications for the apparatus are given below. Any other apparatus that has
been demonstrated (subject to approval of the Administrator) to be capable of
meeting the specifications will be considered acceptable.

2.1 Type S Pitot Tube. Pitot tube made of metal tubing (e.g., stainless steel)
as shown in Figure 2-1. It is recommended that the external tubing diameter
(dimension D,, Figure 2-2b) be between 0.48 and 0.95 cm (3/16 and 3/8 inch).
There shall be an equal distance from the base of each leg of the pitot tube to
its face-opening plane (dimensions P, and B, Figure 2-2b); it is recommended
that this distance be between 1.05 and 1.50 times the external tubing diameter.
The face openings of the pitot tube shall, preferably, be aligned as shown in
Figure 2-2; however, slight misalignments of the openings are permissible (see
Figure 2-3).

The Type S pitot tube shall have a known coefficient, determined as outlined in
Section 4. An identification number shall be assigned to the pitot tube; this

Prepared by Emission Measurement Branch EMTIC M-002
Technical Support Division, OAQPS, EPA
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number shall be permanently marked or engraved on the body of the tube. A
standard pitot tube may be used instead of a Type S, provided that it meets the
specifications of Sections 2.7 and 4.2; note, however, that the static and impact
pressure holes of standard pitot tubes are susceptible to plugging in
particulate-laden gas streams. Therefore, whenever a standard pitot tube is used
to perform a traverse, adequate proof must be furnished that the openings of the
pitot tube have not plugged up during the traverse period; this can be done by
taking a velocity head (Ap) reading at the final traverse point, cleaning out the
impact and static holes of the standard pitot tube by "back-purging" with
pressurized air, and then taking another Ap reading. If the Ap readings made
before and after the air purge are the same (+5 percent), the traverse is
acceptable. Otherwise, reject the run. Note that if Ap at the final traverse
point is unsuitably low, another point may be selected. If "back-purging" at
regular intervals is part of the procedure, then comparative Ap readings shall
be taken, as above, for the last two back purges at which suitably high Ap
readings are observed.

2.2 Differential Pressure Gauge. An inclined manometer or equivalent device.
Most sampling trains are equipped with a 10-in. (water column) inclined-vertical
manometer, having 0.0l1-in. H,0 divisions on the 0- to l-in. inclined scale, and
0.1-in. H,0 divisions on the 1- to 10-in. vertical scale. This type of manometer
(or other gauge of equivalent sensitivity) is satisfactory for the measurement
of Ap values as low as 1.3 mm (0.05 in.) H,0. However, a differential pressure
gauge of greater sensitivity shall be used (subject to the approval of the
Administrator), if any of the following is found to be true: (1) the arithmetic
average of all Ap readings at the traverse points in the stack is less than
1.3 mm (0.05 in.) H,0; (2) for traverses of 12 or more points, more than 10
percent of the individual Ap readings are below 1.3 mm (0.05 in.) H,0; (3) for
traverses of fewer than 12 points, more than one Ap reading is below 1.3 mm
(0.05 in.) H,0. Citation 18 in the Bibliography describes commercially available
instrumentation for the measurement of low-range gas velocities.

As an alternative to criteria (1) through (3) above, the following calculation
may be performed to determine the necessity of using a more sensitive
differential pressure gauge: :

Prepared by Emission Measurement Branch EMTIC M-002
Technical Support Division, OAQPS, EPA
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Ip, +K
T__1=1
n
V2P,
1=1
" Where:
Ap; = Individual velocity head reading at a traverse point, mm (in.)
H,0.
n = Total number of traverse points.
K = 0.13 mm H,0 when metric units are used and 0.005 in. H,0 when

English units are used.

If T is greater than 1.05, the velocity head data are unacceptable and a more
sensitive differential pressure gauge must be used.

NOTE: If differential pressure gauges other than inclined manometers are used
(e.g., magnehelic gauges), their calibration must be checked after each test
series. To check the calibration of a differential pressure gauge, compare Ap
readings of the gauge with those of a gauge-oil manometer at a minimum of three
points, approximately representing the range of Ap values in the stack. If, at
each point, the values of Ap as read by the differential pressure gauge and
gauge-oil manometer agree to within 5 percent, the differential pressure gauge
shall be considered to be in proper calibration. Otherwise, the test series
shall either be voided, or procedures to adjust the measured Ap values and final
results shall be used, subject to the approval of the Administrator.

2.3 Temperature Gauge. A thermocouple, liquid-filled bulb thermometer,
bimetallic thermometer, mercury-in-glass thermometer, or other gauge capable of
measuring temperature to within 1.5 percent of the minimum absolute stack
temperature. The temperature gauge shall be attached to the pitot tube such that
the sensor tip does not touch any metal; the gauge shall be in an interference-
free arrangement with respect to the pitot tube face openings (see Figure 2-1 and
also Figure 2-7 in Section 4). Alternative positions may be used if the pitot
tube-temperature gauge system is calibrated according to the procedure of Section
4. Provided that a difference of not more than 1 percent in the average velocity
measurement is introduced, the temperature gauge need not be attached to the
pitot tube; this alternative is subject to the approval of the Administrator.

2.4 DPressure Probe and Gauge. A piezometer tube and mercury- or water-filled
U-tube manometer capable of measuring stack pressure to within 2.5 mm (0.1 in.)
Hg. The static tap of a standard type pitot tube or one leg of a Type S pitot
tube with the face opening planes positioned parallel to the gas flow may also
be used as the pressure probe.
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2.5 Barometer. A mercury, aneroid, or other barometer capable of measuring
atmospheric pressure to within 2.5 mm (0.1 in.) Hg. See NOTE in Method 5,
Section 2.1.9.

2.6 Gas Density Determination Equipment. Method 3 equipment, if needed (see
Section 3.6), to determine the stack gas dry molecular weight, and Reference
Method 4 or Method 5 equipment for moisture content determination; other methods
may be used subject to approval of the Administrator.

2.7 Calibration Pitot Tube. When calibration of the Type S pitot tube is
necessary (see Section 4), a standard pitot tube for a reference. The standard
pitot tube shall, preferably, have a known coefficient, obtained either (1)
directly from the National Bureau of Standards, Route 70 S, Quince Orchard Road,
Gaithersburg, Maryland, or (2) by calibration against another standard pitot tube
with an NBS-traceable coefficient. Alternatively, a standard pitot tube designed
according to the criteria given in Sections 2.7.1 through 2.7.5 below and
illustrated in Figure 2-4 (see also Citations 7, 8, and 17 in the Bibliography)
may be used. Pitot tubes designed according to these specifications will have
baseline coefficients of about 0.99 % 0.01.

2.7.1 Hemispherical (shown in Figure 2-4) ellipsoidal, or conical tip.

2.7.2 A minimum of six diameters straight run (based upon D, the external
diameter of the tube) between the tip and the static pressure holes.

2.7.3 A minimum of eight diameters straight run between the static pressure
holes and the centerline of the external tube, following the 90-degree bend.

2.7.4 Static pressure holes of equal size (approximately 0.1 D), equally spaced
in a piezometer ring configuration.

2.7.5 Ninety-degree bend, with curved or mitered junction.

2.8 Differential Pressure Gauge for Type S Pitot Tube Calibration. An inclined

manometer or equivalent. If the single-velocity calibration technique is
employed (see Section 4.1.2.3), the calibration differential pressure gauge shall
be readable to the nearest 0.13 mm (0.005 in.) H,0. For multivelocity

calibrations, the gauge shall be readable to the nearest 0.13 mm (0.005 in.) H,0
for Ap values between 1.3 and 25 mm (0.05 and 1.0 in.) H,0, and to the nearest
1.3 mm (0.05 in.) H,0 for Ap values above 25 mm (1.0 in.) H,0. A special, more
sensitive gauge will be required to read Ap values below 1.3 mm (0.05 in.) H,0
(see Citation 18 in the Bibliography) .

3. PROCEDURE
3.1 Set up the apparatus as shown in Figure 2-1. Capillary tubing or surge
tanks installed between the manometer and pitot tube may be used to dampen Ap

fluctuations. It is recommended, but not required, that a pretest leak-check be
conducted as follows: (1) blow through the pitot impact opening until at least
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7.6 cm (3 in.) H,0 velocity pressure registers on the manometer; then, close off
the impact opening. The pressure shall remain stable for at least ‘15 seconds;
(2) do the same for the static pressure side, except using suction to obtain the
minimum of 7.6 cm (3 in.) H,0. Other leak-check procedures, subject to the
approval of the Administrator, may be used.

3.2 Level and zero the manometer. Because the manometer level and zero may
drift due to vibrations and temperature changes, make periodic checks during the
traverse. Record all necessary data as shown in the example data sheet
(Figure 2-5).

3.3 Measure the velocity head and temperature at the traverse points specified
by Method 1. Ensure that the proper differential pressure gauge is being used
for the range of Ap values encountered (see Section 2.2). If it is necessary to
change to a more sensitive gauge, do so, and remeasure the Ap and temperature
readings at each traverse point. Conduct a post-test leak-check (mandatory), as
described in Section 3.1 above, to validate the traverse run.

3.4 Measure the static pressure in the stack. One reading is usually adequate.
3.5 Determine the atmospheric pressure.

3.6 Determine the stack gas dry molecular weight. For combustion processes or
processes that emit essentially CO0,, 0;, CO, and N,, use Method 3. For processes
emitting essentially air, an analysis need not be conducted; use a dry molecular
weight of 29.0. For other processes, other methods, subject to the approval of
the Administrator, must be used.

3.7 Obtain the moisture content from Reference Method 4 (or equivalent) or from
Method 5.

3.8 Determine the cross-sectional area of the stack or duct at the sampling
location. Whenever possible, physically measure the stack dimensions rather than
using blueprints.

4. CALIBRATION

4.1 Type S Pitot Tube. Before its initial use, carefully examine the Type S
pitot tube in top, side, and end views to verify that the face openings of the
tube are aligned within the specifications illustrated in Figure 2-2 or 2-3. The
pitot tube shall not be used if it fails to meet these alignment specifications.

After verifying the face opening alignment, measure and record the following
dimensions of the pitot tube: (a) the external tubing diameter (dimension D,
Figure 2-2b); and (b) the base-to-opening plane distances (dimensions P, and P,
Figure 2-2b). If D, is between 0.48 and 0.95 cm (3/16 and 3/8 in.), and if R
and P, are equal and between 1.05 and 1.50 I, there are two possible options:
(1) the pitot tube may be calibrated according to the procedure outlined in
Sections 4.1.2 through 4.1.5 below, or (2) a baseline (isolated tube) coefficient
value of 0.84 may be assigned to the pitot tube. Note, however, that if the
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pitot tube is part of an assembly, calibration may still be required, despite
knowledge of the baseline coefficient value (see Section 4.1.1).

If D, B, and P are outside the specified limits, the pitot tube must be
calibrated as outlined in Sections 4.1.2 through 4.1.5 below.

4.1.1 Type S Pitot Tube Assemblies. During sample and velocity traverses, the
isolated Type S pitot tube is not always used; in many instances, the pitot tube
is used in combination with other source-sampling components (thermocouple,
sampling probe, nozzle) as part of an "assembly." The presence of other sampling
components can sometimes affect the baseline value of the Type S pitot tube
coefficient (Citation 9 in the Bibliography); therefore an assigned (or otherwise
known) baseline coefficient value may or may not be valid for a given assembly.
The baseline and assembly coefficient values will be identical only when the
relative placement of the components in the assembly is such that aerodynamic
interference effects are eliminated. Figures 2-6 through 2-8 illustrate
interference-free component arrangements for Type S pitot tubes having external
tubing diameters between 0.48 and 0.95 cm (3/16 and 3/8 in.). Type S pitot tube
assemblies that fail to meet any or all of the specifications of Figures 2-6
through 2-8 shall be calibrated according to the procedure outlined in Sections
4.1.2 through 4.1.5 below, and prior to calibration, the values of the
intercomponent spacings (pitot-nozzle, pitot-thermocouple, pitot-probe sheath)
shall be measured and recorded.

NOTE: Do not use any Type S pitot tube assembly which is constructed such that
the impact pressure opening plane of the pitot tube is below the entry plane of
the nozzle (see Figure 2-6B).

4.1.2 Calibration Setup. If the Type S pitot tube is to be calibrated, one leg
of the tube shall be permanently marked A, and the other, B. Calibration shall
be done in a flow system having the following essential design features:

4.1.2.1 The flowing gas stream must be confined to a duct of definite cross-
sectional area, either circular or rectangular. For circular cross sections, the
minimum duct diameter shall be 30.5 cm (12 in.); for rectangular cross sections,
the width (shorter side) shall be at least 25.4 cm (10 in.).

4.1.2.2 The cross-sectional area of the calibration duct must be constant over
a distance of 10 or more duct diameters. For a rectangular cross section, use
an equivalent diameter, calculated from the following equation, to determine the
number of duct diameters:

2LW
¢ (L +W)

Eq. 2-1

Where:
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Equivalent diameter.
Length.
wWidth.

De
L
W

To ensure the presence of stable, fully developed flow patterns at the
calibration site, or "test section," the site must be located at least eight
diameters downstream and two diameters upstream from the nearest disturbances.

NOTE: The eight- and two-diameter criteria are not absolute; other test section
locations may be used (subject to approval of the Administrator), provided that
the flow at the test site is stable and demonstrably parallel to the duct axis.

4.1.2.3 The flow system shall have the capacity to generate a test-section
velocity around 915 m/min (3,000 ft/min). This velocity must be constant with
time to guarantee steady flow during calibration. Note that Type S pitot tube
coefficients obtained by single-velocity calibration at 915 m/min (3,000 ft/min)
will genérally be valid to +3 percent for the measurement of velocities above 305
m/min (1,000 ft/min) and to +5 to 6 percent for the measurement of velocities

between 180 and 305 m/min (600 and 1,000 ft/min). If a more precise correlation
between C, and velocity is desired, the flow system shall have the capacity to
generate at least four distinct, time-invariant test-section velocities covering
the velocity range from 180 to 1,525 m/min (600 to 5,000 ft/min), and calibration
data shall be taken at regular velocity intervals over this range (see Citations
9 and 14 in the Bibliography for details).

4.1.2.4 Two entry ports, one each for the standard and Type S pitot tubes, shall
be cut in the test section; the standard pitot entry port shall be located
slightly downstream of the Type S port, so that the standard and Type S impact
openings will lie in the same cross-sectional plane during calibration. To
facilitate alignment of the pitot tubes during calibration, it is advisable that
the test section be constructed of plexiglas or some other transparent material.

4.1.3 Calibration Procedure. Note that this procedure is a general one and must
not be used without first referring to the special considerations presented in
Section 4.1.5. Note also that this procedure applies only to single-velocity
calibration. To obtain calibration data for the A and B sides of the Type S
pitot tube, proceed as follows:

4.1.3.1 Make sure that the manometer is properly filled and that the oil is free
from contamination and is of the proper density. Inspect and leak-check all
pitot lines; repair or replace if necessary.

4.1.3.2 Level and zero the manometer. Turn on the fan, and allow the flow to
stabilize. Seal the Type S entry port.

4.1.3.3 Ensure that the manometer is level and zeroed. Position the standard
pitot tube at the calibration point (determined as outlined in Section 4.1.5.1),
and align the tube so that its tip is pointed directly into the flow. Particular
care should be taken in aligning the tube to avoid yaw and pitch angles. Make
sure that the entry port surrounding the tube is properly sealed.
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4,1.3.4 Read Ap,qs, and record its value in a data table similar to the one shown
in Figure 2-9. Remove the standard pitot tube from the duct, and disconnect it
from the manometer. Seal the standard entry port.

4.1.3.5 Connect the Type S pitot tube to the manometer. Open the Type S entry
port. Check the manometer level and zero. Insert and align the Type S pitot
tube so that its A side impact opening is at the same point as was the standard
pitot tube and is pointed directly into the flow. Make sure that the entry port
surrounding the tube is properly sealed.

4.1.3.6 Read Ap,, and enter its value in the data table. Remove the Type S
pitot tube from the duct, and disconnect it from the manometer.

4.1.3.7 Repeat Steps 4.1.3.3 through 4.1.3.6 above until three pairs of Ap
readings have been obtained.

4.1.3.8 Repeat Steps 4.1.3.3 through 4.1.3.7 above for the B side of the Type
S pitot tube.

4.1.3.9 Perform calculations, as described in Section 4.1.4 below.
4.1.4 Calculations.
4.1.4.1 For each of the six pairs of Ap readings (i.e., three from side A and

three from side B) obtained in Section 4.1.3 above, calculate the value of
the Type S pitot tube coefficient as follows:

Apstd

C =C _—
p(s) p(std) Ap
s

Eq. 2-2

Where:

Cos) = Type S pitot tube coefficient.

Cp(sta) = Standard pitot tube coefficient; wuse 0.99 if the
coefficient is unknown and the tube is designed according
to the criteria of Sections 2.7.1 to 2.7.5 of this
method.

ADgea = Velocity head measured by the standard pitot tube, cm
(in.) H,0.

Ap, = Velocity head measured by the Type S pitot tube, cm (in.)
H,0.

4.1.4.2 Calculate E; (side A), the mean A-side coefficient, and E; (side B), the
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mean B-side coefficient; calculate the difference between these two average
values.

4.1.4.3 Calculate the deviation of each of the three A-side values of

Cots) from C, (side A), and the deviation of each B-side values of C,(,; from
C, (side B). Use the following equation:

Deviation = C —E:(A or B)

(s)

Eq. 2-3

4.1.4.4 cCalculate o, the average deviation from the mean, for both the A and B
sides of the pitot tube. Use the following equation:

3
§:|cp“) = C (A or B) |

3

O(side A or B) =

Eq. 2-4

4.1.4.5 Use the Type S pitot tube only if the values of o (side A) and o (side
B) are less than or equal to 0.01 and if the absolute value of the difference
between C, (A) and C, (B) is 0.0l or less.

4.1.5 Special Considerations.
4.1.5.1 Selection of Calibration Point.

4.1.5.1.1 When an isolated Type S pitot tube is calibrated, select a calibration
point at or near the center of the duct, and follow the procedures outlined in
Sections 4.1.3 and 4.1.4 above. The Type S pitot coefficients so obtained,
i.e., C, (side A) and C (side B), will be valid, so long as either: (1) the
isolated pitot tube is used; or (2) the pitot tube is used with other components
(nozzle, thermocouple, sample probe) in an arrangement that is free from
aerodynamic interference effects (see Figures 2-6 through 2-8).

4.1.5.1.2 For Type S pitot tube-thermocouple combinations (without sample
probe), select a calibration point at or near the center of the duct, and follow
the procedures outlined in Sections 4.1.3 and 4.1.4 above. The coefficients so
obtained will be valid so long as the pitot tube-thermocouple combination is used
by itself or with other components in an interference-free arrangement (Figures
2-6 and 2-8).

D



EMTIC TM-002 NSPS TEST METHOD Page 10

4,1.5.1.3 For assemblies with sample probes, the calibration point should be
located at or near the center of the duct; however, insertion of a probe sheath
into a small duct may cause significant cross-sectional area blockage and yield
incorrect coefficient values (Citation 9 in the Bibliography). Therefore, to
minimize the blockage effect, the calibration point may be a few inches off-
center if necessary. The actual blockage effect will be negligible when the
theoretical blockage, as determined by a projected-area model of the probe
sheath, is 2 percent or less of the duct cross-sectional area for assemblies
without external sheaths (Figure 2-10a), and 3 percent or less for assemblies
with external sheaths (Figure 2-10b).

4.1.5.2 For those probe assemblies in which pitot tube-nozzle interference is
a factor (i.e., those in which the pitot-nozzle separation distance fails to meet
the specification illustrated in Figure 2-6A), the value of C,, depends upon the
amount of free-space between the tube and nozzle, and therefore is a function of
nozzle size. In these instances, separate calibrations shall be performed with
each of the commonly used nozzle sizes in place. Note that the single-velocity
calibration technique is acceptable for this purpose, even though the larger
nozzle sizes (>0.635 cm or 1/4 in.) are not ordinarily used for isokinetic
sampling at velocities around 915 m/min (3,000 ft/min), which is the calibration
velocity; note also that it is not necessary to draw an isckinetic sample during
calibration (see Citation 19 in the Bibliography) .

4.1.5.3 For a probe assembly constructed such that its pitot tube is always used
in the same orientation, only one side of the pitot tube need be calibrated (the
side which will face the flow). The pitot tube must still meet the alignment
specifications of Figure 2-2 or 2-3, however, and must have an average deviation
(o) value of 0.01 or less (see Section 4.1.4.4.)

4.1.6 Field Use and Recalibration.
4.1.6.1 Field Use.

4.1.6.1.1 When a Type S pitot tube (isolated or in an assembly) is used in the
field, the appropriate coefficient value (whether assigned or obtained by
calibration) shall be used to perform velocity calculations. For calibrated Type
S pitot tubes, the A side coefficient shall be used when the A side of the tube
faces the flow, and the B side coefficient shall be used when the B side faces
the flow; alternatively, the arithmetic average of the A and B side coefficient
values may be used, irrespective of which side faces the flow.

4.1.6.1.2 When a probe assembly is used to sample a small duct, 30.5 to 91.4 cm
(12 to 36 in.) in diameter, the probe sheath sometimes blocks a significant part
of the duct cross-section, causing a reduction in the effective value of Cg.
Consult Citation 9 in the Bibliography for details. Conventional pitot-sampling
probe assemblies are not recommended for use in ducts having inside diameters
smaller than 30.5 cm (12 in.) (see Citation 16 in the Bibliography) .

4.1.6.2 Recalibration.
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4.1.6.2.1 Isolated Pitot Tubes. After each field use, the pitot tube shall be
carefully reexamined in top, side, and end views. If the pitot face openings are
still aligned within the specifications illustrated in Figure 2-2 or 2-3, it can
be assumed that the baseline coefficient of the pitot tube has not changed. If,
however, the tube has been damaged to the extent that it no longer meets the
specifications of the Figure 2-2 or 2-3, the damage shall either be repaired to
restore proper alignment of the face openings, or the tube shall be discarded.

4.1.6.2.2 Pitot Tube Assemblies. After each field use, check the face opening
alignment of the pitot tube, as in Section 4.1.6.2.1; also, remeasure the
intercomponent spacings of the assembly. If the intercomponent spacings have not
changed and the face opening alignment is acceptable, it can be assumed that the
coefficient of the assembly has not changed. If the face opening alignment is
no longer within the specifications of Figure 2-2 or 2-3, either repair the
damage or replace the pitot tube (calibrating the new assembly, if necessary).
If the intercomponent spacings have changed, restore the original spacings, or
recalibrate the assembly.

4.2 Standard Pitot Tube (if applicable). If a standard pitot tube is used for
the velocity traverse, the tube shall be constructed according to the criteria
of Section 2.7 and shall be assigned a baseline coefficient value of 0.99. 1If
the standard pitot tube is used as part of an assembly, the tube shall be in an
interference-free arrangement (subject to the approval of the Administrator).

4.3 Temperature Gauges. After each field use, calibrate dial thermometers,
liquid-filled bulb thermometers, thermocouple-potentiometer systems, and other
gauges at a temperature within 10 percent of the average absolute stack
temperature. For temperatures up to 405°C (761°F), use an ASTM mercury-in-glass
reference thermometer, or equivalent, as a reference; alternatively, either

a reference thermocouple and potentiometer (calibrated by NBS) or thermometric
fixed points, e.g., ice bath and boiling water (corrected for barometric
pressure) may be used. For temperatures above 405°C (761°F), use an NBS-
calibrated reference thermocouple-potentiometer system or an alternative
reference, subject to the approval of the Administrator.

If, during calibration, the absolute temperature measured with the gauge being
calibrated and the reference gauge agree within 1.5 percent, the temperature data
taken in the field shall be considered valid. Otherwise, the pollutant emission
test shall either be considered invalid or adjustments (if appropriate) of the
test results shall be made, subject to the approval of the Administrator.
4.4 Barometer. Calibrate the barometer used against a mercury barometer.

5. CALCULATIONS

Carry out calculations, retaining at least one extra decimal figure beyond that
of the acquired data. Round off figures after final calculation.

5.1 Nomenclature.
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for the metric

Cross-sectional area of stack, m? (ft?).

Water vapor in the gas stream (from Method 5 or Reference
Method 4), proportion by volume.

Pitot tube coefficient, dimensionless.
Pitot tube constant,

m (g/g-mole)(mmHg) 172
sec (°K) (mmH_0)

34.97

system.

ft [1b/1b-mole) (in.Hg) ['/°

sec (°R) (in.H,0)

85.49

for the English system.

My

Pstd

Qsd

$S 1

Molecular weight of stack gas, dry basis (see Section 3.6),
g/g—mole (1lb/lb-mole).

Molecular weight of stack gas, wet basis, g/g-mole (1b/lb-
mole) . ‘

=M, (1 -B"s) + 18.0B

Eq. 2-5
Barometric pressure at measurement site, mm Hg (in. Hg).
Stack static pressure, mm Hg (in. Hg).

Absolute stack pressure, mm Hg (in. Hg),

Eq. 2-6
standard absolute pressure, 760 mm Hg (29.92 in. Hg).

Dry volumetric stack gas flow rate corrected to standard
conditions, dsm*/hr (dscf/hr).
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Stack temperature, °C (°F).

r
n
]

T, = Absolute stack temperature, °K (°R).

=273 + t
S
Eq. 2-7
for metric.
= 460 + ts
Eg. 2-8
for English.
Teeg = Standard absolute temperature, 293°K (528°R).
Ve = Average stack gas velocity, m/sec (ft/sec).
Ap = Velocity head of stack gas, mm H,0 (in. H,0).
3,600= Conversion factor, sec/hr.
18.0 = Molecular weight of water, g/g-mole (lb/lb-mole).
5.2 Average Stack Gas Velocity.
R I B
s PP avg PM
s S
Eq. 2-9
5.3 Average Stack Gas Dry Volumetric Flow Rate.
T P
d
Q. =3,600(1-B )vA —= :
sd WS s T P
s (avg) std
Eq. 2-10
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1.80 - 2.54 cm*
(0.75-1.0in.)

| o

/
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7.62cm (3in)* ‘ Temperature Sensor
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Type S Pitot Tube

* Suggested (Interference Free)

Pitot tube/Thermocouple Spacing

Manometer

Leak-Free Connections

Figure 2-1. Type S pitot tube manometer assembly.
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Transverse
Tube Axis | |

| |
| Pfacf . I
| Planes I
{ |
(a)
A-Side Plane
Longitudinal ‘ __—_}7___———’_;:_——
Tube Axis ¥, A 4 ‘_ .
— — )t
B-Side Plane
(b)
B PEEEEY o S
(c)

Note:
1.05D,< P < 150D

Py= Pp

(a) end view; face

planes perp
to transverse axis;

{b) top view; face opsning planes parallel to
longitudinal axis;

(c) side view; both legs of equal length and
centeriines coincident, when viewed from
both sides. Baseline coefficient values of
0.84 may be assigned to pitot tubes con-
structed this way

Figure 2-2.

%6

Properly constructed Type S pitot tube.
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Tranwerss
Tube Ass

Longludinat

_——_—eme e e e -

Figure 2-3.

Types of face-opening misalignment that can result from field use
or improper construction of Type S pitot tubes.

These will not affect the

baseline value of Cp(s) so long as ot and o? <10°, P! and P2 <5°, z <0.32 cm (1/8

in.) and w <€0.08 cm (1/32 in.)

35F
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~—r Holes >
(~0.1D) \
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Hemispherical
Tip
S —

Figure 2-4. Standard pitot tube design specifications.
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PLANT
DATE RUN NO. STACK DIA. OR
DIMENSIONS, m (in.) BAROMETRIC PRESS., mm Hg
(in. Hg) CROSS SECTIONAL AREA, m? (ft?)
OPERATORS
PITOT TUBE I.D. NO.
AVG. COEFFICIENT, Cp =
LAST DATE CALIBRATED

SCHEMATIC OF STACK
CROSS SECTION

Vel. Hd., ap Stack Temperature Py
Traverse mm (in.) H,0 mm Hg (ap) /2
Pt. No. T, Ts, (in.Hg)
OC (OF) OK (OR)
Average

Figure 2-5. Velocity traverse data.
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. D' Type S Pitot Tube C )

- ‘x;tlom{)ﬁh.)'ubgl.lcn(xh.)

pitot tub:

ave

A. Bottom View; showing

Static Pressure

Sampling
Opening Plane

Sampling Nozzle
Probe \

Impact Pressure
Opening Plans

DMT/

Nozzle Entry

Type S
Pitot Tube Plane \

B. Side View:; to prevent pitot tube from Interfering with gas
flow streamlines approaching the nozzle, the impact pressure
opening plane of the pitot tube shall be even with or above the

nozzle entry plane.

Figure 2-6. Proper pitot tube-sampling nozzle configuration to prevent
aerodynamic interference; button-hook type nozzle; centers of nozzle and
pitot opening aligned: D, between 0.48 and 0.95 cm (3/16 and 3/8 in.).
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!
Temparature Sensor //1?‘ LY
pishem
1

b wn & b = 4

8 §0,  TypeSPitotTube C

LTl

Y,

Figure 2-7. Proper thermocouple placement to prevent interference; D,
between 0.48 and 0.95 cm (3/16 and 3/8 in.).
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B ' Dt Type S Pitot Tube CJ(D
I

Figure 2-8. Minimum pitot-sample probe separation needed to prevent
interference; D, between 0.48 and 0.95 cm (3/16 and 3/8 in.).
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PITOT TUBE IDENTIFICATION NUMBER:

DATE:

CALIBRATED BY:

"A" SIDE CALIBRATION
APgeq 4P
cm H,0 cm H,0 Deviation
RIJN NO. (in HZO) (in H20) Cp(s) Cpls) - Cp (A)
1
2
3
Cp.avg
(SIDE A)
"B" SIDE CALIBRATION
APgiq AP (g
cm H,0 cm H,0 Deviation
RUN NO. (in H,0) (in H,0) Cote) Coey - Cp(B)
1
2
3
CP-BVQ
(SIDE B)
3
E Cp(s) _Cp(AorB)
AverageDeviation= = ~MustBe<0.01
(AorB) 3
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Figure 2-9.

Pitot tube calibration data.
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Figure 2-10. Projected-area models for typical pitot tube assemblies.
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APPENDIX A TO PART 63--TEST METHODS

k % % ¥ %

METHOD 315 - DETERMINATION OF PARTICULATE AND METHYLENE CHLORIDE
EXTRACTABLE MATTER (MCEM) FROM SELECTED SOURCES

AT PRIMARY ALUMINUM PRODUCTION FACILITIES

NOTE: This method does not include all of the specifications (e.g., equipment and supplies) and
procedures (e.g., sampling and analytical) essential to its performance. Some material is incorporated by
reference from other methods in this part. Therefore, to obtain reliable results, persons using this method
should have a thorough knowledge of at least the following additional test methods: Method 1, Method
2, Method 3, and Method 5 of 40 CFR part 60, appendix A.

1.0 Scope and Application.

1.1 Analytes. Particulate matter (PM). No CAS number assigned. Methylene chloride
extractable matter (MCEM). No CAS number assigned.

1.2 Applicability. This method is applicable for the simultaneous determination of PM and
MCEM when specified in an applicable regulation. This method was developed by consensus with the
Aluminum Association and the U.S. Environmental Protection Agency (EPA) and has limited precision
estimates for MCEM,; it should have similar precision to Method 5 for PM in 40 CFR part 60, appendix
A since the procedures are similar for PM. ,

1.3 Data quality objectives. Adherence to the requirements of this method will enhance the
quality of the data obtained from air pollutant sampling methods.

2.0 Summary of Method.

Particulate matter and MCEM are withdrawn isokinetically from the source. PM is collected on
a glass fiber filter maintained at a temperature in the range of 120 + 14°C (248 + 25°F) or such other
temperature as specified by an applicable subpart of the standards or approved by the Administrator for a
particular application. The PM mass, which includes any material that condenses on the probe and is
subsequently removed in an acetone rinse or on the filter at or above the filtration temperature, is
determined gravimetrically after removal of uncombined water. MCEM is then determined by adding a
methylene chloride rinse of the probe and filter holder, extracting the condensable hydrocarbons
collected in the impinger water, adding an acetone rinse followed by a methylene chloride rinse of the
sampling train components after the filter and before the silica gel impinger, and determining residue
gravimetrically after evaporating the solvents.

3.0 Definitions. [Reserved]
4.0 Interferences. [Reserved]
5.0 Safety.

This method may involve hazardous materials, operations, and equipment. This method does not
purport to address all of the safety problems associated with its use. It is the responsibility of the user of
this method to establish appropriate safety and health practices and determine the applicability of
regulatory limitations prior to performing this test method.

6.0 Equipment and Supplies.
NOTE: Mention of trade names or specific products does not constitute endorsement by the

EPA.

6.1 Sample collection. The following items are required for sample collection:

6.1.1 Sampling train. A schematic of the sampling train used in this method is shown in Figure
5-1, Method 5, 40 CFR part 60, appendix A. Complete construction details are given in APTD-0581
(Reference 2 in section 17.0 of this method); commercial models of this train are also available. For
changes from APTD-0581 and for allowable modifications of the train shown in Figure 5-1, Method 5, 40
CFR part 60, appendix, A see the following subsections.

NOTE: The operating and maintenance procedures for the sampling train are described in
APTD-0576 (Reference 3 in section 17.0 of this method). Since correct usage is important in obtaining
valid results, all users should read APTD-0576 and adopt the operating and maintenance procedures

268



outlined in it, unless otherwise specified herein. The use of grease for sealing sampling train components
is not recommended because many greases are soluble in methylene chloride. The sampling train
consists of the following components:

6.1.1.1 Probe nozzle. Glass or glass lined with sharp, tapered leading edge. The angle of taper
shall be <30°, and the taper shall be on the outside to preserve a constant internal diameter. The probe
nozzle shall be of the button-hook or elbow design, unless otherwise specified by the Administrator.
Other materials of construction may be used, subject to the approval of the Administrator. A range of
nozzle sizes suitable for isokinetic sampling should be available. Typical nozzle sizes range from 0.32 to
1.27 cm (1/8 to 1/2 in.) inside diameter (ID) in increments of 0.16 cm (1/16 in.). Larger nozzle sizes are
also available if higher volume sampling trains are used. Each nozzle shall be calibrated according to the
procedures outlined in section 10.0 of this method.

6.1.1.2 Probe liner. Borosilicate or quartz glass tubing with a heating system capable of
maintaining a probe gas temperature at the exit end during sampling of 120 + 14°C (248 + 25°F), or such
other temperature as specified by an applicable subpart of the standards or approved by the Administrator
for a particular application. Because the actual temperature at the outlet of the probe is not usually
monitored during sampling, probes constructed according to APTD-0581 and using the calibration curves
of APTD-0576 (or calibrated according to the procedure outlined in APTD-0576) will be considered
acceptable. Either borosilicate or quartz glass probe liners may be used for stack temperatures up to
about 480°C (900°F); quartz liners shall be used for temperatures between 480 and 900°C (900 and
1,650°F). Both types of liners may be used at higher temperatures than specified for short periods of
time, subject to the approval of the Administrator. The softening temperature for borosilicate glass is
820°C (1,500°F) and for quartz glass it is 1,500°C (2,700°F).

6.1.1.3 Pitot tube. Type S, as described in section 6.1 of Method 2, 40 CFR part 60, appendix A,
or other device approved by the Administrator. The pitot tube shall be attached to the probe (as shown in
Figure 5-1 of Method 5, 40 CFR part 60, appendix A) to allow constant monitoring of the stack gas
velocity. The impact (high pressure) opening plane of the pitot tube shall be even with or above the
nozzle entry plane (see Method 2, Figure 2-6b, 40 CFR part 60, appendix A) during sampling. The Type
S pitot tube assembly shall have a known coefficient, determined as outlined in section 10.0 of Method 2,
40 CFR part 60, appendix A.

6.1.1.4 Differential pressure gauge. Inclined manometer or equivalent device (two), as described
in section 6.2 of Method 2, 40 CFR part 60, appendix A. One manometer shall be used for velocity head
(Dp) readings, and the other, for orifice differential pressure readings.

6.1.1.5 Filter holder. Borosilicate glass, with a glass frit filter support and a silicone rubber
gasket. The holder design shall provide a positive seal against leakage from the outside or around the
filter. The holder shall be attached immediately at the outlet of the probe (or cyclone, if used).

6.1.1.6 Filter heating system. Any heating system capable of maintaining a temperature around
the filter holder of 120 + 14°C (248 + 25°F) during sampling, or such other temperature as specified by an
applicable subpart of the standards or approved by the Administrator for a particular application.
Alternatively, the tester may opt to operate the equipment at a temperature lower than that specified. A
temperature gauge capable of measuring temperature to within 3°C (5.4°F) shall be installed so that the
temperature around the filter holder can be regulated and monitored during sampling. Heating systems
other than the one shown in APTD-0581 may be used.

6.1.1.7 Temperature sensor. A temperature sensor capable of measuring temperature to within
+3°C (5.4°F) shall be installed so that the sensing tip of the temperature sensor is in direct contact with
the sample gas, and the temperature around the filter holder can be regulated and monitored during
sampling.

6.1.1.8 Condenser. The following system shall be used to determine the stack gas moisture
content: four glass impingers connected in series with leak-free ground glass fittings. The first, third,
and fourth impingers shall be of the Greenburg-Smith design, modified by replacing the tip witha1.3 cm
(I/2 in.) ID glass tube extending to about 1.3 cm (1/2 in.) from the bottom of the flask. The second

369



impinger shall be of the Greenburg-Smith design with the standard tip. The first and second impingers
shall contain known quantities of water (section 8.3.1 of this method), the third shall be empty, and the
fourth shall contain a known weight of silica gel or equivalent desiccant. A temperature sensor capable
of measuring temperature to within 1°C (2°F) shall be placed at the outlet of the fourth impinger for
monitoring. _

6.1.1.9 Metering system. Vacuum gauge, leak-free pump, temperature sensors capable of
measuring temperature to within 3°C (5.4°F), dry gas meter (DGM) capable of measuring volume to
within 2 percent, and related equipment, as shown in Figure 5-1 of Method 5, 40 CFR part 60, appendix
A. Other metering systems capable of maintaining sampling rates within 10 percent of isokinetic and of
determining sample volumes to within 2 percent may be used, subject to the approval of the
Administrator. When the metering system is used in conjunction with a pitot tube, the system shall allow
periodic checks of isokinetic rates.

6.1.1.10 Sampling trains using metering systems designed for higher flow rates than that
described in APTD-0581 or APTD-0576 may be used provided that the specifications of this method are
met.

6.1.2 Barometer. Mercury, aneroid, or other barometer capable of measuring atmospheric
pressure to within 2.5 mm (0.1 in.) Hg.

NOTE: The barometric reading may be obtained from a nearby National Weather Service
station. In this case, the station value (which is the absolute barometric pressure) shall be requested and
an adjustment for elevation differences between the weather station and sampling point shall be made at
a rate of minus 2.5 mm (0.1 in) Hg per 30 m (100 ft) elevation increase or plus 2.5 mm (0.1 in) Hg per 30
m (100 ft) elevation decrease.

6.1.3 Gas density determination equipment. Temperature sensor and pressure gauge, as
described in sections 6.3 and 6.4 of Method 2, 40 CFR part 60, appendix A, and gas analyzer, if
necessary, as described in Method 3, 40 CFR part 60, appendix A. The temperature sensor shall,
preferably, be permanently attached to the pitot tube or sampling probe in a fixed configuration, such that
the tip of the sensor extends beyond the leading edge of the probe sheath and does not touch any metal.
Alternatively, the sensor may be attached just prior to use in the field. Note, however, that if the
temperature sensor is attached in the field, the sensor must be placed in an interference-free arrangement
with respect to the Type S pitot tube openings (see Method 2, Figure 2-4, 40 CFR part 60, appendix A).
As a second alternative, if a difference of not more than 1 percent in the average velocity measurement is
to be introduced, the temperature sensor need not be attached to the probe or pitot tube. (This alternative
is subject to the approval of the Administrator.)

6.2 Sample recovery. The following items are required for sample recovery:

6.2.1 Probe-liner and probe-nozzle brushes. Nylon or Teflon® bristle brushes with stainless
steel wire handles. The probe brush shall have extensions (at least as long as the probe) constructed of
stainless steel, nylon, Teflon®, or similarly inert material. The brushes shall be properly sized and
shaped to brush out the probe liner and nozzle.

6.2.2 Wash bottles. Glass wash bottles are recommended. Polyethylene or tetrafluoroethylene
(TFE) wash bottles may be used, but they may introduce a positive bias due to contamination from the
bottle. It is recommended that acetone not be stored in polyethylene or TFE bottles for longer than a
month.

6.2.3 Glass sample storage containers. Chemically resistant, borosilicate glass bottles, for
acetone and methylene chloride washes and impinger water, 500 ml or 1,000 ml. Screw-cap liners shall
either be rubber-backed Teflon® or shall be constructed so as to be leak-free and resistant to chemical
attack by acetone or methylene chloride. (Narrow-mouth glass bottles have been found to be less prone
to leakage.) Alternatively, polyethylene bottles may be used.

6.2.4 Petri dishes. For filter samples, glass, unless otherwise specified by the Administrator.

6.2.5 Graduated cylinder and/or balance. To measure condensed water, acetone wash and
methylene chloride wash used during field recovery of the samples, to within 1 ml or1g. Graduated
cylinders shall have subdivisions no greater than 2 ml. Most laboratory balances are capable of weighing
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to the nearest 0.5 g or less. Any such balance is suitable for use here and in section 6.3.4 of this method.

6.2.6 Plastic storage containers. Air-tight containers to store silica gel.

6.2.7 Funnel and rubber policeman. To aid in transfer of silica gel to container; not necessary if
silica gel is weighed in the field.

6.2.8 Funnel. Glass or polyethylene, to aid in sample recovery.

6.3 Sample analysis. The following equipment is required for sample analysis:

6.3.1 Glass or Teflon® weighing dishes.

6.3.2 Desiccator. It is recommended that fresh desiccant be used to minimize the chance for
positive bias due to absorption of organic material during drying.

6.3.3 Analytical balance. To measure to within 0.1 mg.

6.3.4 Balance. To measure to within 0.5 g.

6.3.5 Beakers. 250 ml.

6.3.6 Hygrometer. To measure the relative humidity of the laboratory environment.

6.3.7 Temperature sensor. To measure the temperature of the laboratory environment.

6.3.8 Buchner fritted funnel. 30 ml size, fine (<50 micron)-porosity fritted glass.

6.3.9 Pressure filtration apparatus.

6.3.10 Aluminum dish. Flat bottom, smooth sides, and flanged top, 18 mm deep and with an
inside diameter of approximately 60 mm.

7.0 Reagents and Standards.

7.1 Sample collection. The following reagents are required for sample collection:

7.11 Filters. Glass fiber filters, without organic binder, exhibiting at least 99.95 percent
efficiency (<0.05 percent penetration) on 0.3 micron dioctyl phthalate smoke particles. The filter
efficiency test shall be conducted in accordance with ASTM Method D 2986-95A (incorporated by
reference in § 63.841 of this part). Test data from the supplier's quality control program are sufficient for
this purpose. In sources containing SO, or SO,, the filter material must be of a type that is unreactive to
S0, or SO,. Reference 10 in section 17.0 of this method may be used to select the appropriate filter.

7.1.2 Silica gel. Indicating type, 6 to 16 mesh. If previously used, dry at 175°C (350°F) for 2
hours. New silica gel may be used as received. Alternatively, other types of desiccants (equivalent or
better) may be used, subject to the approval of the Administrator.

7.1.3 Water. When analysis of the material caught in the impingers is required, deionized
distilled water shall be used. Run blanks prior to field use to eliminate a high blank on test samples.

7.1.4 Crushed ice.

7.1.5 Stopcock grease. Acetone-insoluble, heat-stable silicone grease. This is not necessary if
screw-on connectors with Teflon® sleeves, or similar, are used. Alternatively, other types of stopcock
grease may be used, subject to the approval of the Administrator. [Caution: Many stopcock greases are
methylene chloride-soluble. Use sparingly and carefully remove prior to recovery to prevent
contamination of the MCEM analysis.]

7.2 Sample recovery. The following reagents are required for sample recovery:

7.2.1 Acetone. Acetone with blank values < 1 ppm, by weight residue, is required. Acetone
blanks may be run prior to field use, and only acetone with low blank values may be used. In no case
shall a blank value of greater than 1E-06 of the weight of acetone used be subtracted from the sample
weight.

NOQTE: This is more restrictive than Method 5, 40 CFR part 60, appendix A. At least one
vendor (Supelco Incorporated located in Bellefonte, Pennsylvania) lists <1 mg/1 as residue for its
Environmental Analysis Solvents.

7.2.2 Methylene chloride. Methylene chloride with a blank value <1.5 ppm, by weight, residue.
Methylene chloride blanks may be run prior to field use, and only methylene chloride with low blank
values may be used. In no case shall a blank value of greater than 1.6E-06 of the weight of methylene
chloride used be subtracted from the sample weight.

NOTE: A least one vendor quotes <1 mg/l for Environmental Analysis Solvents-grade
methylene chloride.
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7.3 Sample analysis. The following reagents are required for sample analysis:

7.3.1 Acetone. Same as in section 7.2.1 of this method.

7.3.2 Desiccant. Anhydrous calcium sulfate, indicating type. Alternatively, other types of
desiccants may be used, subject to the approval of the Administrator.

7.3.3 Methylene chloride. Same as in section 7.2.2 of this method.

8.0 Sample Collection, Preservation, Storage, and Transport.

NOTE: The complexity of this method is such that, in order to obtain reliable results, testers
should be trained and experienced with the test procedures.

8.1 Pretest preparation. It is suggested that sampling equipment be maintained according to the
procedures described in APTD-0576.

8.1.1 Weigh several 200 g to 300 g portions of silica gel in airtight containers to the nearest 0.5
g. Record on each container the total weight of the silica gel plus container. As an alternative, the silica
gel need not be preweighed but may be weighed directly in its impinger or sampling holder just prior to
train assembly.

8.1.2 A batch of glass fiber filters, no more than 50 at a time, should placed in a soxhlet
extraction apparatus and extracted using methylene chloride for at least 16 hours. After extraction, check
filters visually against light for irregularities, flaws, or pinhole leaks. Label the shipping containers
(glass or plastic petri dishes), and keep the filters in these containers at all times except during sampling
and weighing.

8.1.3 Desiccate the filters at 20 + 5.6°C (68 + 10°F) and ambient pressure for at least 24 hours
and weigh at intervals of at least 6 hours to a constant weight, i.e., <0.5 mg change from previous
weighing; record results to the nearest 0.1 mg. During each weighing the filter must not be exposed to the
laboratory atmosphere for longer than 2 minutes and a relative humidity above 50 percent. Alternatively
(unless otherwise specified by the Administrator), the filters may be oven-dried at 104°C (220°F) for 2 to
3 hours, desiccated for 2 hours, and weighed. Procedures other than those described, which account for
relative humidity effects, may be used, subject to the approval of the Administrator.

8.2 Preliminary determinations.

8.2.1 Select the sampling site and the minimum number of sampling points according to Method
1, 40 CFR part 60, appendix A or as specified by the Administrator. Determine the stack pressure,
temperature, and the range of velocity heads using Method 2, 40 CFR part 60, appendix A, it is
recommended that a leak check of the pitot lines (see section 8.1 of Method 2, 40 CFR part 60, appendix
A) be performed. Determine the moisture content using Approximation Method 4 (section 1.2 of Method
4, 40 CFR part 60, appendix A) or its alternatives to make isokinetic sampling rate settings. Determine
the stack gas dry molecular weight, as described in section 8.6 of Method 2, 40 CFR part 60, appendix A,
if integrated Method 3 sampling is used for molecular weight determination, the integrated bag sample
shall be taken simultaneously with, and for the same total length of time as, the particulate sample run.

8.2.2 Select a nozzle size based on the range of velocity heads such that it is not necessary to
change the nozzle size in order to maintain isokinetic sampling rates. During the run, do not change the
nozzle size. Ensure that the proper differential pressure gauge is chosen for the range of velocity heads
encountered (see section 8.2 of Method 2, 40 CFR part 60, appendix A).

8.2.3 Select a suitable probe liner and probe length such that all traverse points can be sampled.
For large stacks, consider sampling from opposite sides of the stack to reduce the required probe length.

8.2.4 Select a total sampling time greater than or equal to the minimum total sampling time
specified in the test procedures for the specific industry such that: (1) The sampling time per point is not
less than 2 minutes (or some greater time interval as specified by the Administrator); and (2) the sample
volume taken (corrected to standard conditions) will exceed the required minimum total gas sample
volume. The latter is based on an approximate average sampling rate.

8.2.5 The sampling time at each point shall be the same. It is recommended that the number of
minutes sampled at each point be an integer or an integer plus one-half minute, in order to eliminate
timekeeping errors.

8.2.6 In some circumstances (e.g., batch cycles), it may be necessary to sample for shorter times
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at the traverse points and to obtain smaller gas sample volumes. In these cases, the Administrator's
approval must first be obtained.

8.3 Preparation of sampling train.

8.3.1 During preparation and assembly of the sampling train, keep all openings where
contamination can occur covered until just prior to assembly or until sampling is about to begin. Place
100 ml of water in each of the first two impingers, leave the third impinger empty, and transfer
approximately 200 to 300 g of preweighed silica gel from its container to the fourth impinger. More
silica gel may be used, but care should be taken to ensure that it is not entrained and carried out from the
impinger during sampling. Place the container in a clean place for later use in the sample recovery.
Alternatively, the weight of the silica gel plus impinger may be determined to the nearest 0.5 g and
recorded.

8.3.2 Using a tweezer or clean disposable surgical gloves, place a labeled (identified) and
weighed filter in the filter holder. Be sure that the filter is properly centered and the gasket properly
placed so as to prevent the sample gas stream from circumventing the filter. Check the filter for tears
after assembly is completed.

8.3.3 When glass liners are used, install the selected nozzle using a Viton A 0-ring when stack
temperatures are less than 260°C (500°F) and an asbestos string gasket when temperatures are higher.
See APTD-0576 for details. Mark the probe with heat-resistant tape or by some other method to denote
the proper distance into the stack or duct for each sampling point.

8.3.4 Set up the train as in Figure 5-1 of Method 5, 40 CFR part 60, appendix A, using (if
necessary) a very light coat of silicone grease on all ground glass joints, greasing only the outer portion
(see APTD-0576) to avoid possibility of contamination by the silicone grease. Subject to the approval of
the Administrator, a glass cyclone may be used between the probe and filter holder when the total
particulate catch is expected to exceed 100 mg or when water droplets are present in the stack gas.

8.3.5 Place crushed ice around the impingers.

8.4 Leak-check procedures.

8.4.1 Leak check of metering system shown in
Figure 5-1 of Method 5, 40 CFR part 60, appendix A. That portion of the sampling train from the pump
to the orifice meter should be leak-checked prior to initial use and after each shipment. Leakage after the
pump will result in less volume being recorded than is actually sampled. The following procedure is
suggested (see Figure 5-2 of Method 5, 40 CFR part 60, appendix A): Close the main valve on the meter
box. Insert a one-hole rubber stopper with rubber tubing attached into the orifice exhaust pipe.
Disconnect and vent the low side of the orifice manometer. Close off the low side orifice tap. Pressurize
the system to 13 to 18 cm (5 to 7 in.) water column by blowing into the rubber tubing. Pinch off the
tubing, and observe the manometer for 1 minute. A loss of pressure on the manometer indicates a leak in
the meter box; leaks, if present, must be corrected.

8.4.2 Pretest leak check. A pretest leak-check is recommended but not required. If the pretest
leak-check is conducted, the following procedure should be used.

8.4.2.1 After the sampling train has been assembled, turn on and set the filter and probe heating
systems to the desired operating temperatures. Allow time for the temperatures to stabilize. If a Viton A
O-ring or other leak-free connection is used in assembling the probe nozzle to the probe liner, leak-check
the train at the sampling site by plugging the nozzle and pulling a 380 mm (15 in.) Hg vacuum.

NOTE: A lower vacuum may be used, provided that it is not exceeded during the test.

8.4.2.2 If an asbestos string is used, do not connect the probe to the train during the leak check.
Instead, leak-check the train by first plugging the inlet to the filter holder (cyclone, if applicable) and
pulling a 380 mm (15 in.) Hg vacuum. (See NOTE in section 8.4.2.1 of this method). Then connect the
probe to the train and perform the leak check at approximately 25 mm (1 in.) Hg vacuum; alternatively,
the probe may be leak-checked with the rest of the sampling train, in one step, at 380 mm (15 in.) Hg
vacuum. Leakage rates in excess of 4 percent of the average sampling rate or 0.00057 m*min (0.02 cfm),
whichever is less, are unacceptable.

8.4.2.3 The following leak check instructions for the sampling train described in APTD-0576
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and APTD-0581 may be helpful. Start the pump with the bypass valve fully open and the coarse adjust
valve completely closed. Partially open the coarse adjust valve and slowly close the bypass valve until
the desired vacuum is reached. Do not reverse the direction of the bypass valve, as this will cause water
to back up into the filter holder. If the desired vacuum is exceeded, either leak-check at this higher
vacuum or end the leak check as shown below and start over.

8.4.2.4 When the leak check is completed, first slowly remove the plug from the inlet to the
probe, filter holder, or cyclone (if applicable) and immediately turn off the vacuum pump. This prevents
the water in the impingers from being forced backward into the filter holder and the silica gel from being
entrained backward into the third impinger.

8.4.3 Leak checks during sample run. If, during the sampling run, a component (e.g., filter
assembly or impinger) change becomes necessary, a leak check shall be conducted immediately before
the change is made. The leak check shall be done according to the procedure outlined in section 8.4.2 of
this method, except that it shall be done at a vacuum equal to or greater than the maximum value '
recorded up to that point in the test. If the leakage rate is found to be no greater than 0.00057 m*/min
(0.02 cfm) or 4 percent of the average sampling rate (whichever is less), the results are acceptable, and no
correction will need to be applied to the total volume of dry gas metered; if, however, a higher leakage
rate is obtained, either record the leakage rate and plan to correct the sample volume as shown in section
12.3 of this method or void the sample run.

NOTE: Immediately after component changes, leak checks are optional; if such leak checks are
done, the procedure outlined in section 8.4.2 of this method should be used.

8.4.4 Post-test leak check. A leak check is mandatory at the conclusion of each sampling run.
The leak check shall be performed in accordance with the procedures outlined in section 8.4.2 of this
method, except that it shall be conducted at a vacuum equal to or greater than the maximum value
reached during the sampling run. If the leakage rate is found to be no greater than 0.00057 m*/min
(0.02 cfm) or 4 percent of the average sampling rate (whichever is less), the results are acceptable, and no
correction need be applied to the total volume of dry gas metered. If, however, a higher leakage rate is
obtained, either record the leakage rate and correct the sample volume, as shown in section 12.4 of this
method, or void the sampling run.

8.5 Sampling train operation. During the sampling run, maintain an isokinetic sampling rate
(within 10 percent of true isokinetic unless otherwise specified by the Administrator) and a temperature
around the filter of 120 + 14°C (248 + 25°F), or such other temperature as specified by an applicable
subpart of the standards or approved by the Administrator.

8.5.1 For each run, record the data required on a data sheet such as the one shown in Figure 5-2
of Method 5, 40 CFR part 60, appendix A. Be sure to record the initial reading. Record the DGM
readings at the beginning and end of each sampling time increment, when changes in flow rates are made,
before and after each leak-check, and when sampling is halted. Take other readings indicated by
Figure 5-2 of Method 5, 40 CFR part 60, appendix A at least once at each sample point during each time
increment and additional readings when significant changes (20 percent variation in velocity head
readings) necessitate additional adjustments in flow rate. Level and zero the manometer. Because the
manometer level and zero may drift due to vibrations and temperature changes, make periodic checks
during the traverse.

8.5.2 Clean the portholes prior to the test run to minimize the chance of sampling deposited
material. To begin sampling, remove the nozzle cap and verify that the filter and probe heating systems
are up to temperature and that the pitot tube and probe are properly positioned. Position the nozzle at the
first traverse point with the tip pointing directly into the gas stream. Immediately start the pump and
adjust the flow to isokinetic conditions. Nomographs are available, which aid in the rapid adjustment of
the isokinetic sampling rate without excessive computations. These nomographs are designed for use
when the Type S pitot tube coefficient (C,) is 0.85 + 0.02 and the stack gas equivalent density (dry
molecular weight) is 29 + 4. APTD-0576 details the procedure for using the nomographs. If C, and M,
are outside the above-stated ranges, do not use the nomographs unless appropriate steps (see Reference 7
in section 17.0 of this method) are taken to compensate for the deviations.
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8.5.3 When the stack is under significant negative pressure (height of impinger stem), close the
coarse adjust valve before inserting the probe into the stack to prevent water from backing into the filter
holder. If necessary, the pump may be turned on with the coarse adjust valve closed.

8.5.4 When the probe is in position, block off the openings around the probe and porthole to
prevent unrepresentative dilution of the gas stream.

8.5.5 Traverse the stack cross-section, as required by Method 1, 40 CFR part 60, appendix A or
as specified by the Administrator, being careful not to bump the probe nozzle into the stack walls when
sampling near the walls or when removing or inserting the probe through the portholes; this minimizes
the chance of extracting deposited material.

8.5.6 During the test run, make periodic adjustments to keep the temperature around the filter
holder at the proper level; add more ice and, if necessary, salt to maintain a temperature of less than 20°C
(68°F) at the condenser/silica gel outlet. Also, periodically check the level and zero of the manometer.

8.5.7 If the pressure drop across the filter becomes too high, making isokinetic sampling difficult
to maintain, the filter may be replaced in the midst of the sample run. It is recommended that another
complete filter assembly be used rather than attempting to change the filter itself. Before a new filter
assembly is installed, conduct a leak check (see section 8.4.3 of this method). The total PM weight shall
include the summation of the filter assembly catches.

8.5.8 A single train shall be used for the entire sample run, except in cases where simultaneous
sampling is required in two or more separate ducts or at two or more different locations within the same
duct, or in cases where equipment failure necessitates a change of trains. In all other situations, the use
of two or more trains will be subject to the approval of the Administrator.

NOTE: When two or more trains are used, separate analyses of the front-half and (if applicable)
impinger catches from each train shall be performed, unless identical nozzle sizes were used in all trains,
in which case the front-half catches from the individual trains may be combined (as may the impinger
catches) and one analysis of the front-half catch and one analysis of the impinger catch may be
performed.

8.5.9 At the end of the sample run, turn off the coarse adjust valve, remove the probe and nozzle
from the stack, turn off the pump, record the final DGM reading, and then conduct a post-test leak check,
as outlined in section 8.4.4 of this method. Also leak-check the pitot lines as described in section 8.1 of
Method 2, 40 CFR part 60, appendix A. The lines must pass this leak check in order to validate the
velocity head data.

8.6 Calculation of percent isokinetic. Calculate percent isokinetic (see Calculations, section
12.12 of this method) to determine whether a run was valid or another test run should be made. If there
was difficulty in maintaining isokinetic rates because of source conditions, consult the Administrator for
possible variance on the isokinetic rates.

8.7 Sample recovery.

8.7.1 Proper cleanup procedure begins as soon as the probe is removed from the stack at the end
of the sampling period. Allow the probe to cool.

8.7.2 When the probe can be safely handled, wipe off all external PM near the tip of the probe
nozzle and place a cap over it to prevent losing or gaining PM. Do not cap off the probe tip tightly while
the sampling train is cooling down. This would create a vacuum in the filter holder, thus drawing water
from the impingers into the filter holder.

8.7.3 Before moving the sample train to the cleanup site, remove the probe from the sample
train, wipe off the silicone grease, and cap the open outlet of the probe. Be careful not to lose any
condensate that might be present. Wipe off the silicone grease from the filter inlet where the probe was
fastened and cap it. Remove the umbilical cord from the last impinger and cap the impinger. If a flexible
line is used between the first impinger or condenser and the filter holder, disconnect the line at the filter
holder and let any condensed water or liquid drain into the impingers or condenser. After wiping off the
silicone grease, cap off the filter holder outlet and impinger inlet. Ground-glass stoppers, plastic caps, or
serum caps may be used to close these openings.

8.7.4 Transfer the probe and filter-impinger assembly to the cleanup area. This area should be
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clean and protected from the wind so that the chances of contaminating or losing the sample will be
minimized.

8.7.5 Save a portion of the acetone and methylene chloride used for cleanup as blanks. Take 200
ml of each solvent directly from the wash bottle being used and place it in glass sample containers
labeled "acetone blank" and "methylene chloride blank," respectively.

8.7.6 Inspect the train prior to and during disassembly and note any abnormal conditions. Treat
the samples as follows:

8.7.6.1 Container No. l. Carefully remove the filter from the filter holder, and place it in its
identified petri dish container. Use a pair of tweezers and/or clean disposable surgical gloves to handle
the filter. If it is necessary to fold the filter, do so such that the PM cake is inside the fold. Using a dry
nylon bristle brush and/or a sharp-edged blade, carefully transfer to the petri dish any PM and/or filter
fibers that adhere to the filter holder gasket. Seal the container.

8.7.6.2 Container No. 2. Taking care to see that dust on the outside of the probe or other
exterior surfaces does not get into the sample, quantitatively recover PM or any condensate from the
probe nozzle, probe fitting, probe liner, and front half of the filter holder by washing these components
with acetone and placing the wash in a glass container. Perform the acetone rinse as follows:

8.7.6.2.1 Carefully remove the probe nozzle and clean the inside surface by rinsing with acetone
from a wash bottle and brushing with a nylon bristle brush. Brush until the acetone rinse shows no
visible particles, after which make a final rinse of the inside surface with acetone.

8.7.6.2.2 Brush and rinse the inside parts of the Swagelok fitting with acetone in a similar way
until no visible particles remain.

8.7.6.2.3 Rinse the probe liner with acetone by tilting and rotating the probe while squirting
acetone into its upper end so that all inside surfaces are wetted with acetone. Let the acetone drain from
the lower end into the sample container. A funnel (glass or polyethylene) may be used to aid in
transferring liquid washes to the container. Follow the acetone rinse with a probe brush. Hold the probe
in an inclined position, squirt acetone into the upper end as the probe brush is being pushed with a
twisting action through the probe, hold a sample container under the lower end of the probe, and catch
any acetone and PM that is brushed from the probe. Run the brush through the probe three times or more
until no visible PM is carried out with the acetone or until none remains in the probe liner on visual
inspection. With stainless steel or other metal probes, run the brush through in the above-described
manner at least six times, since metal probes have small crevices in which PM can be entrapped. Rinse
the brush with acetone and quantitatively collect these washings in the sample container. After the
brushing, make a final acetone rinse of the probe as described above.

8.7.6.2.4 It is recommended that two people clean the probe to minimize sample losses.
Between sampling runs, keep brushes clean and protected from contamination.

8.7.6.2.5 After ensuring that all joints have been wiped clean of silicone grease, clean the inside
of the front half of the filter holder by rubbing the surfaces with a nylon bristle brush and rinsing with
acetone. Rinse each surface three times or more if needed to remove visible particulate. Make a final
rinse of the brush and filter holder. Carefully rinse out the glass cyclone also (if applicable).

8.7.6.2.6 After rinsing the nozzle, probe, and front half of the filter holder with acetone, repeat
the entire procedure with methylene chloride and save in a separate No. 2M container.

8.7.6.2.7 After acetone and methylene chloride washings and PM have been collected in the
proper sample containers, tighten the lid on the sample containers so that acetone and methylene chloride
will not leak out when it is shipped to the laboratory. Mark the height of the fluid level to determine
whether leakage occurs during transport. Label each container to identify clearly its contents.

8.7.6.3 Container No. 3. Note the color of the indicating silica gel to determine whether it has
been completely spent, and make a notation of its condition. Transfer the silica gel from the fourth
impinger to its original container and seal the container. A funnel may make it easier to pour the silica
gel without spilling. A rubber policeman may be used as an aid in removing the silica gel from the
impinger. It is not necessary to remove the small amount of dust particles that may adhere to the
impinger wall and are difficult to remove. Since the gain in weight is to be used for moisture
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calculations, do not use any water or other liquids to transfer the silica gel. If a balance is available in the
field, follow the procedure for Container No. 3 in section 11.2.3 of this method.

8.7.6.4 Impinger water. Treat the impingers as follows:

8.7.6.4.1 Make a notation of any color or film in the liquid catch. Measure the liquid that is in
the first three impingers to within 1 ml by using a graduated cylinder or by weighing it to within 0.5 g by
using a balance (if one is available). Record the volume or weight of liquid present. This information is
required to calculate the moisture content of the effluent gas.

8.7.6.4.2 Following the determination of the volume of liquid present, rinse the back half of the
train with water, add it to the impinger catch, and store it in a container labeled 3W (water).

8.7.6.4.3 Following the water rinse, rinse the back half of the train with acetone to remove the
excess water to enhance subsequent organic recovery with methylene chloride and quantitatively recover
to a container labeled 3S (solvent) followed by at least three sequential rinsings with aliquots of
methylene chloride. Quantitatively recover to the same container labeled 3S. Record separately the
amount of both acetone and methylene chloride used to the nearest 1 ml or 0.5g.

NOTE: Because the subsequent analytical finish is gravimetric, it is okay to recover both
solvents to the same container. This would not be recommended if other analytical finishes were
required.

8.8 Sample transport. Whenever possible, containers should be shipped in such a way that they
remain upright at all times.

9.0 Quality Control.

9.1 Miscellaneous quality control measures.

Section Quality Control Measure Effect
8.4, Sampling and equipment Ensure accurate
10.1-10.6 leak check and calibration measurement of

stack gas flow rate,
sample volume

9.2 Volume metering system checks. The following quality control procedures are suggested to
check the volume metering system calibration values at the ficld test site prior to sample collection.
These procedures are optional.

9.2.1 Meter orifice check. Using the calibration data obtained during the calibration procedure
described in section 10.3 of this method, determine the AH,, for the metering system orifice. The AHg is
the orifice pressure differential in units of in. H,0 that correlates to 0.75 cfm of air at 528°R and 29.92 in.
Hg. The AH,, is calculated as follows:

62

Tm
AH, = 0.0319 AH

2 2
P bar Y Vm
where
0.0319 =(0.0567 in. Hg/°R)(0.75 cfm)?;
AH =  Average pressure differential across the orifice meter, in. H,0;
T, =  Absolute average DGM temperature, °R;
€] = Total sampling time, min;
P, =  Barometric pressure, in. Hg;
Y =  DGM calibration factor, dimensionless;
V. =  Volume of gas sample as measured by DGM, dcf.

9.2.1.1 Before beginning the field test (a set of three runs usually constitutes a field test), operate
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the metering system (i.e., pump, volume meter, and orifice) at the AH,, pressure differential for 10
minutes. Record the volume collected, the DGM temperature, and the barometric pressure. Calculate a
DGM calibration check value, Y., as follows:

_10[0.0319 T,
AN

m ar

where
Y. = DGM calibration check value, dimensionless;
10 = Run time, min.

9.2.1.2 Compare the Y, value with the dry gas meter calibration factor Y to determine that: 0.97
Y <Y, < 1.03Y. Ifthe Y, value is not within this range, the volume metering system should be
investigated before beginning the test.

9.2.2 Calibrated critical orifice. A calibrated critical orifice, calibrated against a wet test meter
or spirometer and designed to be inserted at the inlet of the sampling meter box, may be used as a quality
control check by following the procedure of section 16.2 of this method.

10.0 Calibration and Standardization.

NOTE: Maintain a laboratory log of all calibrations.

10.1 Probe nozzle. Probe nozzles shall be calibrated before their initial use in the field. Using a
micrometer, measure the ID of the nozzle to the nearest 0.025 mm (0.001 in.). Make three separate
measurements using different diameters each time, and obtain the average of the measurements. The
difference between the high and low numbers shall not exceed 0.1 mm (0.004 in.). When nozzles
become nicked, dented, or corroded, they shall be reshaped, sharpened, and recalibrated before use. Each
nozzle shall be permanently and uniquely identified.

10.2 Pitot tube assembly. The Type S pitot tube assembly shall be calibrated according to the
procedure outlined in section 10.1 of Method 2, 40 CFR part 60, appendix A.

10.3 Metering system.

10.3.1 Calibration prior to use. Before its initial use in the field, the metering system shall be
calibrated as follows: Connect the metering system inlet to the outlet of a wet test meter that is accurate
to within 1 percent. Refer to Figure 5-5 of Method 5, 40 CFR part 60, appendix A. The wet test meter
should have a capacity of 30 liters/revolution (I ft*/rev). A spirometer of 400 liters (14 ft*) or more
capacity, or equivalent, may be used for this calibration, although a wet test meter is usually more
practical. The wet test meter should be periodically calibrated with a spirometer or a liquid displacement
meter to ensure the accuracy of the wet test meter. Spirometers or wet test meters of other sizes may be
used, provided that the specified accuracies of the procedure are maintained. Run the metering system
pump for about 15 minutes with the orifice manometer indicating a median reading, as expected in field
use, to allow the pump to warm up and to permit the interior surface of the wet test meter to be
thoroughly wetted. Then, at each of a minimum of three orifice manometer settings, pass an exact
quantity of gas through the wet test meter and note the gas volume indicated by the DGM. Also note the
barometric pressure and the temperatures of the wet test meter, the inlet of the DGM, and the outlet of
the DGM. Select the highest and lowest orifice settings to bracket the expected field operating range of
the orifice. Use a minimum volume of 0.15 m? (5 cf) at all orifice settings. Record all the data on a form
similar to Figure 5-6 of Method 5, 40 CFR part 60, appendix A, and calculate Y (the DGM calibration
factor) and AH,, (the orifice calibration factor) at each orifice setting, as shown on Figure 5-6 of Method
5, 40 CFR part 60, appendix A. Allowable tolerances for individual Y and AH, values are given in
Figure 5-6 of Method 5, 40 CFR part 60, appendix A. Use the average of the Y values in the calculations
in section 12 of this method.

10.3.1.1. Before calibrating the metering system, it is suggested that a leak check be conducted.

318



For metering systems having diaphragm pumps, the normal leak check procedure will not detect leakages
within the pump. For these cases the following leak check procedure is suggested: make a 10-minute
calibration run at 0.00057 m*/min (0.02 cfm); at the end of the run, take the difference of the measured
wet test meter and DGM volumes; divide the difference by 10 to get the leak rate. The leak rate should
not exceed 0.00057 m*/min (0.02 cfm).

10.3.2 Calibration after use. After each field use, the calibration of the metering system shall be
checked by performing three calibration runs at a single, intermediate orifice setting (based on the
previous field test) with the vacuum set at the maximum value reached during the test series. To adjust
the vacuum, insert a valve between the wet test meter and the inlet of the metering system. Calculate the
average value of the DGM calibration factor. If the value has changed by more than 5 percent,
recalibrate the meter over the full range of orifice settings, as previously detailed.

NOTE: Alternative procedures, e.g., rechecking the orifice meter coefficient, may be used,
subject to the approval of the Administrator.

10.3.3 Acceptable variation in calibration. If the DGM coefficient values obtained before and
after a test series differ by more than 5 percent, either the test series shall be voided or calculations for
the test series shall be performed using whichever meter coefficient value (i.e., before or after) gives the
lower value of total sample volume.

10.4 Probe heater calibration. Use a heat source to generate air heated to selected temperatures
that approximate those expected to occur in the sources to be sampled. Pass this air through the probe at
a typical sample flow rate while measuring the probe inlet and outlet temperatures at various probe heater
settings. For each air temperature generated, construct a graph of probe heating system setting versus
probe outlet temperature. The procedure outlined in APTD-0576 can also be used. Probes constructed
according to APTD-0581 need not be calibrated if the calibration curves in APTD-0576 are used. Also,
probes with outlet temperature monitoring capabilities do not require calibration.

NOTE: The probe heating system shall be calibrated before its initial use in the field.

10.5 Temperature sensors. Use the procedure in section 10.3 of Method 2, 40 CFR part 60,
appendix A to calibrate in-stack temperature sensors. Dial thermometers, such as are used for the DGM
and condenser outlet, shall be calibrated against mercury-in-glass thermometers.

10.6 Barometer. Calibrate against a mercury barometer.

11.0 Analytical Procedure,

11.1 Record the data required on a sheet such as the one shown in Figure 315-1 of this method.

11.2 Handle each sample container as follows:

11.2.1 Container No. 1. )

11.2.1.1 PM analysis. Leave the contents in the shipping container or transfer the filter and any
loose PM from the sample container to a tared glass weighing dish. Desiccate for 24 hours in a
desiccator containing anhydrous calcium sulfate. Weigh to a constant weight and report the results to the
nearest 0.1 mg. For purposes of this section, the term "constant weight" means a difference of no more
than 0.5 mg or 1 percent of total weight less tare weight, whichever is greater, between two consecutive
weighings, with no less than 6 hours of desiccation time between weighings (overnight desiccation is a
common practice). If a third weighing is required and it agrees within +0.5 mg, then the results of the
second weighing should be used. For quality assurance purposes, record and report each individual
weighing; if more than three weighings are required, note this in the results for the subsequent MCEM
results.

11.2.1.2 MCEM analysis. Transfer the filter and contents quantitatively into a beaker. Add 100
ml of methylene chloride and cover with aluminum foil. Sonicate for 3 minutes then allow to stand for
20 minutes. Set up the filtration apparatus. Decant the solution into a clean Buchner fritted funnel.
Immediately pressure filter the solution through the tube into another clean, dry beaker. Continue
decanting and pressure filtration until all the solvent is transferred. Rinse the beaker and filter with 10 to
20 ml methylene chloride, decant into the Buchner fritted funnel and pressure filter. Place the beaker on
a low-temperature hot plate (maximum 40°C) and slowly evaporate almost to dryness. Transfer the
remaining last few milliliters of solution quantitatively from the beaker (using at least three aliquots of
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methylene chloride rinse) to a tared clean dry aluminum dish and evaporate to complete dryness.

Remove from heat once solvent is evaporated. Reweigh the dish after a 30-minute equilibrium in the
balance room and determine the weight to the nearest 0.1 mg. Conduct a methylene chloride blank run in
an identical fashion.

11.2.2 Container No. 2.

11.2.2.1 PM analysis. Note the level of liquid in the container, and confirm on the analysis sheet
whether leakage occurred during transport. If a noticeable amount of leakage has occurred, either void
the sample or use methods, subject to the approval of the Administrator, to correct the final results.
Measure the liquid in this container either volumetrically to +1 ml or gravimetrically to 0.5 g. Transfer
the contents to a tared 250 ml beaker and evaporate to dryness at ambient temperature and pressure.
Desiccate for 24 hours, and weigh to a constant weight. Report the results to the nearest 0.1 mg.

11.2.2.2 MCEM analysis. Add 25 ml methylene chloride to the beaker and cover with
aluminum foil. Sonicate for 3 minutes then allow to stand for 20 minutes; combine with contents of
Container No. 2M and pressure filter and evaporate as described for Container 1 in section 11.2.1.2 of
this method.

NOTES FOR MCEM ANALYSIS:

1. Light finger pressure only is necessary on 24/40 adaptor. A Chemplast adapter #15055-240
has been found satisfactory.

2. Avoid aluminum dishes made with fluted sides, as these may promote solvent “creep,”
resulting in possible sample loss.

3. If multiple samples are being run, rinse the Buchner fritted funnel twice between samples with
5 ml solvent using pressure filtration. After the second rinse, continue the flow of air until the glass frit
is completely dry. Clean the Buchner fritted funnels thoroughly after filtering five or six samples.

11.2.3 Container No. 3. Weigh the spent silica gel (or silica gel plus impinger) to the nearest 0.5
g using a balance. This step may be conducted in the field.

11.2.4 Container 3W (impinger water).

11.2.4.1 MCEM analysis. Transfer the solution into a 1,000 ml separatory funnel quantitatively
with methylene chloride washes. Add enough solvent to total approximately 50 ml, if necessary. Shake
the funnel for 1 minute, allow the phases to separate, and drain the solvent layer into a 250 ml beaker.
Repeat the extraction twice. Evaporate with low heat (less than 40°C) until near dryness. Transfer the
remaining few milliliters of solvent quantitatively with small solvent washes into a clean, dry, tared
aluminum dish and evaporate to dryness. Remove from heat once solvent is evaporated. Reweigh the
dish after a 30-minute equilibration in the balance room and determine the weight to the nearest 0.1 mg.

11.2.5 Container 3S (solvent).

11.2.5.1 MCEM analysis. Transfer the mixed solvent to 250 ml beaker(s). Evaporate and weigh
following the procedures detailed for container 3W in section 11.2.4 of this method.

11.2.6 Blank containers. Measure the distilled water, acetone, or methylene chloride in each
container either volumetrically or gravimetrically. Transfer the “solvent” to a tared 250 ml beaker, and
evaporate to dryness at ambient temperature and pressure. (Conduct a solvent blank on the distilled
deionized water blank in an identical fashion to that described in section 11.2.4.1 of this method.)
Desiccate for 24 hours, and weigh to a constant weight. Report the results to the nearest 0.1 mg.

NOTE: The contents of Containers No. 2, 3W, and 3M as well as the blank containers may be
evaporated at temperatures higher than ambient. If evaporation is done at an elevated temperature, the
temperature must be below the boiling point of the solvent; also, to prevent "bumping," the evaporation
process must be closely supervised, and the contents of the beaker must be swirled occasionally to
maintain an even temperature. Use extreme care, as acetone and methylene chloride are highly
flammable and have a low flash point.

12.0 Data Analysis and Calculations.

12.1 Carry out calculations, retaining at least one extra decimal figure beyond that of the
acquired data. Round off figures after the final calculation. Other forms of the equations may be used as
long as they give equivalent results.
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12.2 Nomenclature.
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Cross-sectional area of nozzle, m® (ft%).

Water vapor in the gas stream, proportion by volume.

Acetone blank residue concentration, mg/g.

Concentration of particulate matter in stack gas, dry basis, corrected to standard
conditions, g/dscm (g/dscf).

Percent of isokinetic sampling.

Maximum acceptable leakage rate for either a pretest leak check or for a leak check
following a component change; equal to 0.00057 m*min (0.02 cfm) or 4 percent of the
average sampling rate, whichever is less.

Individual leakage rate observed during the leak check conducted prior to the "i™
component change (I=1, 2, 3...n), m*/min (cfm).

Leakage rate observed during the post-test leak check, m*min (cfm).

Mass of residue of acetone after evaporation, mg.

Total amount of particulate matter collected, mg.

Molecular weight of water, 18.0 g/g-mole (18.0 1b/Ib-mole).

Barometric pressure at the sampling site, mm Hg (in Hg).

Absolute stack gas pressure, mm Hg (in. Hg).

Standard absolute pressure, 760 mm Hg (29.92 in. Hg).

Ideal gas constant, 0.06236 [(mm Hg)(m?)V/[(°K)

(g-mole)] {21.85 [(in. Hg)(f*)I/[(°R)(Ib-mole)]}.

Absolute average dry gas meter (DGM) temperature (see Figure 5-2 of Method 5, 40
CFR part 60, appendix A), °K (°R).

Absolute average stack gas temperature (see Figure 5-2 of Method 5, 40 CFR part 60,
appendix A), °K(°R).

Standard absolute temperature, 293°K (528°R).

Volume of acetone blank, ml.

Volume of acetone used in wash, ml.

Volume of methylene chloride blank, ml.

Volume of methylene chloride used in wash, ml.

Total volume liquid collected in impingers and silica gel (see Figure 5-3 of Method 5,
40 CFR part 60, appendix A), ml.

Volume of gas sample as measured by dry gas meter, dcm (dcf).

Volume of gas sample measured by the dry gas meter, corrected to standard conditions,
dscm (dscf).

Volume of water vapor in the gas sample, corrected to standard conditions, scm (scf).
Stack gas velocity, calculated by Equation 2-9 in Method 2, 40 CFR part 60, appendix
A, using data obtained from Method 5, 40 CFR part 60, appendix A, m/sec (ft/sec).
Weight of residue in acetone wash, mg.

Dry gas meter calibration factor.

Average pressure differential across the orifice meter (see Figure 5-2 of Method 5, 40
CFR part 60, appendix A), mm H,0 (in H,0).

Density of acetone, 785.1 mg/ml (or see label on bottle).

Density of water, 0.9982 g/ml (0.002201 1b/ml).

Density of methylene chloride, 1316.8 mg/ml (or see label on bottle).

Total sampling time, min.

Sampling time interval, from the beginning of a run until the first component change,
min,

Sampling time interval, between two successive component changes, beginning with the
interval between the first and second changes, min.

Sampling time interval, from the final (n™) component change until the end of the



sampling run, min.

13.6 =  Specific gravity of mercury.
60 =  Sec/min.
100 =  Conversion to percent.

12.3 Average dry gas meter temperature and average orifice pressure drop. See data sheet
(Figure 5-2 of Method 5, 40 CFR part 60, appendix A).

12.4 Dry gas volume. Correct the sample volume measured by the dry gas meter to standard
conditions (20°C, 760 mm Hg or 68°F, 29.92 in Hg) by using Equation 315-1.

TP, B0
_ ° *13.6 Eq. 315-1
V=VY.
TmPstd
AH
P"a’+( 13 6)
=V = KV Y '
m
where
K, = 0.3858 °K/mm Hg for metric units,

= 17.64 °R/in Hg for English units.

NOTE: Equation 315-1 can be used as written unless the leakage rate observed during any of the
mandatory leak checks (i.e., the post-test leak check or leak checks conducted prior to component
changes) exceeds L,. If L, or L; exceeds L,, Equation 315-1 must be modified as follows:

(a) Case I. No component changes made during sampling run. In this case, replace V, in Equation
315-1 with the expression:

[Va- (L, -L,) 8]

(b) Case II. One or more component changes made during the sampling run. In this case, replace
V,, in Equation
315-1 by the expression:

v, - (L, - L) ©, - Z (L; - L) ©,-(L,-Ly) O]

and substitute only for those leakage rates (L; or L,) which exceed L,.
12.5 Volume of water vapor condensed.

pw R 7-std
VW(Stm = VIC—M P = K2 VIC E . 315'2
w ' std
where
K, = 0.001333 m*/ml for metric units;
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= 0.04706 ft*/ml for English units.
12.6 Moisture content.

B = VW(Sfd)

ws
Vm(std) + w(std)

Eq. 3156-3

NOTE: In saturated or water droplet-laden gas streams, two calculations of the moisture content
of the stack gas shall be made, one from the impinger analysis (Equation 315-3), and a second from the
assumption of saturated conditions. The lower of the two values of B, shall be considered correct. The
procedure for determining the moisture content based upon assumption of saturated conditions is given in
section 4.0 of Method 4, 40 CFR part 60, appendix A. For the purposes of this method, the average stack
gas temperature from Figure 5-2 of Method 5, 40 CFR part 60, appendix A may be used to make this
determination, provided that the accuracy of the in-stack temperature sensor is +1°C (2°F).

12.7 Acetone blank concentration.

Ma
C, - Eq. 315-4
Va P,

12.8 Acetone wash blank.
Wa=ca Vaw Pa —Q———E . 315-5

12.9 Total particulate weight. Determine the total PM catch from the sum of the weights
obtained from Containers 1 and 2 less the acetone blank associated with these two containers (see Figure
315-1).

NOTE: Refer to section 8.5.8 of this method to assist in calculation of results involving two or
more filter assemblies or two or more sampling trains.

12.10 Particulate concentration.

€= Ky m/ Vi) Eg.315-6

where
K = (0.001 g/mg for metric units;

= 0.0154 gr/mg for English units.

12.11 Conversion factors.
From To Multiply by
ft3 m? 0.02832
gr mg 64.80004
gr/ft® mg/m3 2288.4
mg g 0.001
er Ib 1.429 x 10*

12.12 Isokinetic variation.

12.12.1 Calculation from raw data.

V.Y
100 T, lK4 v, +[ ’"—) ( P,.. +A—H-] ‘
| T, 13.6 Eq. 3157
600 v, P, A,

where
K, = 0.003454 [(mm Hg)(m*]/[(ml)(°K)] for metric units;
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= 0.002669 [(in Hg)(ft*)V[(ml)(°R)] for English units.
12.12.2 Calculation from intermediate values.

T.V P_, 100
| = s "m(std) * std E 15-8
T, vi.© A P, 60 (1-B Ea. 8158

S WS)

- K Ts Vm(sta)

*P.v_A O (1-B,)

where
K, 4.320 for metric units;
0.09450 for English units.

12.12.3 Acceptable results. If 90 percent < I < 110 percent, the results are acceptable. If the PM
or MCEM results are low in comparison to the standard, and "I" is over 110 percent or less than 90
percent, the Administrator may opt to accept the results. Reference 4 in the Bibliography may be used to
make acceptability judgments. If "I" is judged to be unacceptable, reject the results, and repeat the test.

12.13 Stack gas velocity and volumetric flow rate. Calculate the average stack gas velocity and
volumetric flow rate, if needed, using data obtained in this method and the equations in sections 5.2 and
5.3 of Method 2, 40 CFR part 60, appendix A.

12.14 MCEM results. Determine the MCEM concentration from the results from Containers 1,
2, 2M, 3W, and 3S less the acetone, methylene chloride, and filter blanks value as determined in the
following equation:

= z’ntotf.al - W, - W, - fb

13.0 Method Performance. [Reserved]

14.0 Pollution Prevention. [Reserved]
15.0 Waste Management. [Reserved]
16.0 Alternative Procedures.

16.1 Dry gas meter as a calibration standard. A DGM may be used as a calibration standard for
volume measurements in place of the wet test meter specified in section 16.1 of this method, provided
that it is calibrated initially and recalibrated periodically as follows:

16.1.1 Standard dry gas meter calibration.

16.1.1.1. The DGM to be calibrated and used as a secondary reference meter should be of high
quality and have an appropriately sized capacity, e.g., 3 liters/rev (0.1 ft*/rev). A spirometer (400 liters
or more capacity), or equivalent, may be used for this calibration, although a wet test meter is usually
more practical. The wet test meter should have a capacity of 30 liters/rev (1 ft*/rev) and be capable of

38



measuring volume to within 1.0 percent; wet test meters should be checked against a spirometer or a
liquid displacement meter to ensure the accuracy of the wet test meter. Spirometers or wet test meters of
other sizes may be used, provided that the specified accuracies of the procedure are maintained.

16.1.1.2 Set up the components as shown in Figure 5-7 of Method 5, 40 CFR part 60, appendix
A. A spirometer, or equivalent, may be used in place of the wet test meter in the system. Run the pump
for at least 5 minutes at a flow rate of about 10 liters/min (0.35 c¢fm) to condition the interior surface of
the wet test meter. The pressure drop indicated by the manometer at the inlet side of the DGM should be
minimized (no greater than 100 mm H,O [4 in. H,0] at a flow rate of 30 liters/min [1 cfm]). This can be
accomplished by using large- diameter tubing connections and straight pipe fittings.

16.1.1.3 Collect the data as shown in the example data sheet (see Figure 5-8 of Method 5, 40
CFR part 60, appendix A). Make triplicate runs at each of the flow rates and at no less than five different
flow rates. The range of flow rates should be between 10 and 34 liters/min (0.35 and 1.2 cfm) or over the
expected operating range.

16.1.1.4 Calculate flow rate, Q, for each run using the wet test meter volume, V,, and the run
time, q. Calculate the DGM coefficient, Y, for each run. These calculations are as follows:
Q=K P bar VW

1 Eq. 315-9
(tw N std) ©

Y _ Vw (Tds + Tstd) Pbar
ds ~
Ap

Vds (Tw + Tstd)(Pbar + m) Eq. 315-10

where
K, = 0.3858 for international system of units (SI);

17.64 for English units;
P, = Barometric pressure, mm Hg (in Hg);
V, = Wet test meter volume, liter (ft%);
t, =  Average wet test meter temperature, °C (°F);
toa = 273°C for SI units; 460°F for English units;
® = Runtime, min;
s =  Average dry gas meter temperature, °C (°F);
Vs =  Dry gas meter volume, liter (ft’);
Ap = Dry gas meter inlet differential pressure, mm H,O (in H,0).

16.1.1.5 Compare the three Y values at each of the flow rates and determine the maximum and
minimum values. The difference between the maximum and minimum values at each flow rate should be
no greater than 0.030. Extra sets of triplicate runs may be made in order to complete this requirement. In
addition, the meter coefficients should be between 0.95 and 1.05. If these specifications cannot be met in
three sets of successive triplicate runs, the meter is not suitable as a calibration standard and should not
be used as such. If these specifications are met, average the three Y, values at each flow rate resulting in
five average meter coefficients, Y.

16.1.1.6 Prepare a curve of meter coefficient, Yy, versus flow rate, Q, for the DGM. This curve
shall be used as a reference when the meter is used to calibrate other DGMs and to determine whether
recalibration is required.

16.1.2 Standard dry gas meter recalibration.

16.1.2.1 Recalibrate the standard DGM against a wet test meter or spirometer annually or after
every 200 hours of operation, whichever comes first. This requirement is valid provided the standard
DGM is kept in a laboratory and, if transported, cared for as any other laboratory instrument. Abuse to
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the standard meter may cause a change in the calibration and will require more frequent recalibrations.

16.1.2.2 As an alternative to full recalibration, a two-point calibration check may be made.
Follow the same procedure and equipment arrangement as for a full recalibration, but run the meter at
only two flow rates (suggested rates are 14 and 28 liters/min [0.5 and 1.0 cfm]). Calculate the meter
coefficients for these two points, and compare the values with the meter calibration curve. If the two
coefficients are within 1.5 percent of the calibration curve values at the same flow rates, the meter need
not be recalibrated until the next date for a recalibration check.

16.2 Critical orifices as calibration standards. Critical orifices may be used as calibration
standards in place of the wet test meter specified in section 10.3 of this method, provided that they are
selected, calibrated, and used as follows:

16.2.1 Selection of critical orifices.

16.2.1.1 The procedure that follows describes the use of hypodermic needles or stainless steel
needle tubing that has been found suitable for use as critical orifices. Other materials and critical orifice
designs may be used provided the orifices act as true critical orifices; i.e., a critical vacuum can be
obtained, as described in section 7.2.2.2.3 of Method 5, 40 CFR part 60, appendix A. Select five critical
orifices that are appropriately sized to cover the range of flow rates between 10 and 34 liters/min or the
expected operating range. Two of the critical orifices should bracket the expected operating range. A
minimum of three critical orifices will be needed to calibrate a Method 5 DGM; the other two critical
orifices can serve as spares and provide better selection for bracketing the range of operating flow rates.
The needle sizes and tubing lengths shown in Table 315-1 give the approximate flow rates indicated in
the table.

16.2.1.2 These needles can be adapted to a Method 5 type sampling train as follows: Insert a
serum bottle stopper, 13 x 20 mm sleeve type, into a 0.5 in Swagelok quick connect. Insert the needle
into the stopper as shown in Figure 5-9 of Method 5, 40 CFR part 60, appendix A.

16.2.2 Critical orifice calibration. The procedure described in this section uses the Method 5
meter box configuration with a DGM as described in section 6.1.1.9 of this method to calibrate the
critical orifices. Other schemes may be used, subject to the approval of the Administrator.

16.2.2.1 Calibration of meter box. The critical orifices must be calibrated in the same
configuration as they will be used,; i.e., there should be no connections to the inlet of the orifice.

16.2.2.1.1 Before calibrating the meter box, leak-check the system as follows: Fully open the
coarse adjust valve and completely close the bypass valve. Plug the inlet. Then turn on the pump and
determine whether there is any leakage. The leakage rate shall be zero; i.e., no detectable movement of
the DGM dial shall be seen for 1 minute.

16.2.2.1.2 Check also for leakages in that portion of the sampling train between the pump and
the orifice meter. See section 5.6 of Method 5, 40 CFR part 60, appendix A for the procedure; make any
corrections, if necessary. If leakage is detected, check for cracked gaskets, loose fittings, worn O-rings,
etc. and make the necessary repairs.

16.2.2.1.3 After determining that the meter box is leakless, calibrate the meter box according to
the procedure given in section 5.3 of Method 5, 40 CFR part 60, appendix A. Make sure that the wet test
meter meets the requirements stated in section 7.1.1.1 of Method 5, 40 CFR part 60, appendix A. Check
the water level in the wet test meter. Record the DGM calibration factor, Y.

16.2.2.2 Calibration of critical orifices. Set up the apparatus as shown in Figure 5-10 of Method
5, 40 CFR part 60, appendix A.

16.2.2.2.1 Allow a warm-up time of 15 minutes. This step is important to equilibrate the
temperature conditions through the DGM.

16.2.2.2.2 Leak-check the system as in section 7.2.2.1.1 of Method 5, 40 CFR part 60, appendix
A. The leakage rate shall be zero.

16.2.2.2.3 Before calibrating the critical orifice, determine its suitability and the appropriate
operating vacuum as follows: turn on the pump, fully open the coarse adjust valve, and adjust the bypass
valve to give a vacuum reading corresponding to about half of atmospheric pressure. Observe the meter
box orifice manometer reading, DH. Slowly increase the vacuum reading until a stable reading is
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obtained on the meter box orifice manometer. Record the critical vacuum for each orifice. Orifices that
do not reach a critical value shall not be used.

16.2.2.2.4 Obtain the barometric pressure using a barometer as described in section 6.1.2 of this
method. Record the barometric pressure, P,,, in mm Hg (in. Hg).

16.2.2.2.5 Conduct duplicate runs at a vacuum of 25 to 50 mm Hg (1 to 2 in. Hg) above the
critical vacuum. The runs shall be at least 5 minutes each. The DGM volume readings shall be in
increments of complete revolutions of the DGM. As a guideline, the times should not differ by more
than 3.0 seconds (this includes allowance for changes in the DGM temperatures) to achieve +0.5 percent
in K'. Record the information listed in Figure 5-11 of Method 5, 40 CFR part 60, appendix A.

16.2.2.2.6 Calculate K' using Equation 315-11.

1

AH 2
Kl - K1 Vm Y (Pbar + —1%) amb Eg. 315-11
Ppar T C]
where
K' = Critical orifice coefficient, [m*)(°K)*)/
[(mm Hg)(min)] {[(ft*)(°R)"*)/[(in. Hg)(min)]};
T,., = Absolute ambient temperature, °K (°R).

16.2.2.2.7 Average the K' values. The individual K' values should not differ by more than +0.5
percent from the average.

16.2.3 Using the critical orifices as calibration standards.

16.2.3.1 Record the barometric pressure.

16.2.3.2 Calibrate the metering system according to the procedure outlined in sections 7.2.2.2.1
to 7.2.2.2.5 of Method 5, 40 CFR part 60, appendix A. Record the information listed in Figure 5-12 of
Method 5, 40 CFR part 60, appendix A.

16.2.3.3 Calculate the standard volumes of air passed through the DGM and the critical orifices,
and calculate the DGM calibration factor, Y, using the equations below:

V) =K, V,, [Py, + (AH/13.6)VT,, Eq. 315-12
Vo =K Poy )T, Eq.315-13
Y = Vegiaf Ve Eq. 315-14
where
Voeay = Volume of gas sample passed through the

critical orifice, corrected to standard conditions, dscm (dscf).
K'=  (.3858 °K/mm Hg for metric units
= 17.64 °R/in Hg for English units.

16.2.3.4 Average the DGM calibration values for each of the flow rates. The calibration factor,
Y, at each of the flow rates should not differ by more than +2 percent from the average.

16.2.3.5 To determine the need for recalibrating the critical orifices, compare the DGM Y
factors obtained from two adjacent orifices each time a DGM is calibrated; for example, when checking
orifice 13/2.5, use orifices 12/10.2 and 13/5.1. If any critical orifice yields a DGM Y factor differing by
more than 2 percent from the others, recalibrate the critical orifice according to section 7.2.2.2 of Method
5, 40 CFR part 60, appendix A.
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18.0_Tables, Diagrams, Flowcharts, and Validation Data

TABLE 315-1. Flow Rates for Various Needle Sizes and Tube Lengths.
Gauge/length Flow rate Gauge/length Flow rate
(cm) (liters/min) (cm) (liters/min)
12/7.6 32.56 14/2.5 19.54
12/10.2 30.02 14/5.1 17.27
13/2.5 25.77 14/7.6 16.14
13/5.1 23.50 15/3.2 14.16
13/7.6 2237 15/7.6 11.61
13/10.2 20.67 15/10.2 10.48 Il
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Particulate analysis

Plant

Date

Run No.

Filter No.

Amount liquid lost during
transport

Acetone blank volume (ml)

Acetone blank concentration (Eq.3154) (mg/mg)

Acetone wash blank (Eq.315-5) (mg)

Final weight Tare weight (mg) Weight gain (mg)
(mg)
Container
No. 1
Container
No. 2
Total
Less Acetone blank
Weight of particulate matter
Moisture analysis
Final volume Initial volume (mg) Liquid collected (mg)
(mg)
Impingers Note 1 Note 1
Silica gel
Total

FIGURE 315-1. Particulate and MCEM Analyses

Note 1: Convert volume of water to weight by multiplying by the density of water (1 g/ml).
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MCEM analysis

E m total

Container No. Final Tare of Weight Acetone Metigtende
weight aluminum gain wash volume wash
(mg) dish (mg) (ml) volume
(ml)
1
2+2M
3w
3S
Total

E vaw E Vtw

Less acetone wash blank (mg)
(not to exceed 1 mg/l of
acetone used)

Wa = Ca pa E Vaw

Less methylene chloride wash
blank (mg) (not to exceed

1.5 mg/1 of methylene
chloride used)

W, = CPt D Vay

Less filter blank (mg)
(not to exceed....
(mg/filter)

MCEM weight (mg)

Myceom = Emtotal - W, -

W - 1

FIGURE 315-1 (Continued). Particulate And MCEM Analyses

* % ok k %
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