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DISCLAIMER

The information in this document has been funded wholly or in part by the Office of Air
Quality Planning and Standards, U.S. Environmental Protection Agency (EPA) under contract
to Pacific Environmental Services, Inc. (PES). PES performed the work presented in this
document under three EPA contracts and seven Work Assignments, EPA Contract
No. 68-D-98-004, Work Assignment Nos. 1-08, 2-07, 3-02, and 3-05; EPA Contract No. 68-
D-70002, Work Assignment Nos. 0-05 and 1-07; and EPA Contract No. 68-D-70069, Work
Assignment No. 2-16. This document has been prepared by PES, reviewed following PES’
internal quality assurance procedures, and approved by PES for distribution. This document
has been subjected to the Agency's review, and has been approved by EPA for publication as an
EPA document. Mention of trade names does not constitute endorsement by the EPA or PES.

GENERAL DISCLAIMER

This document may have problems that one or more of the
following disclaimer statements refer to:

¢+ This document has been reproduced from the best copy furnished
by the sponsoring agency. It is being released in the interest of
making available as much information as possible.

¢ This document may contain data which exceeds the sheet
parameters. It was furnished in this condition by the sponsoring
agency and 1s the best copy available.

¢ This document may contain tone-on-tone or color graphs, charts
and/or pictures which have been reproduced in black and white.

*¢ This document is paginated as submitted by the original source.
¢ Portions of this document are not fully legible due to the historical

nature of some of the material. However, it is the best reproduction
available from the original submission.
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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 (MRI1), 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

| RunNo, | 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). Itis 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
Exh w R, 2
Repetition 1 15,488 15,378 15,433
Repetition 2 14,646 14,123 14,385
Repetition 3 13,431 13,964 13,698
Particulate Matter
Emission Rate, 1b/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
dsem © 4.725 4.871 4911 4.836
Average Exhaust Gas Temperature, °F 59 57 54 57
O, Concentration, % by Volume 209 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.

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

c

d

[

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

Actual cubic feet per minute at exhaust gas conditions.

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

Rolling Thin Film Oven Test (ASTM D 2872).
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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 4719 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 L.oad-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 | atm.

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

¢ Actual cubic feet per minute at exhaust gas conditions.

¢ Dry standard cubic meters per minute at 68°F (20° C) and | 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 | M315-3 | 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 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 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
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 | S5.48E-04
Emission Rate, Ib/test period ° 2.05E-01 | 8.06E-02 | 8.46E-02 | 1.23E-O1
Emission Rate, Ib/ton 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.
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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, 1b/ton d 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.
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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 S 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 cfm 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.

2. 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.

1S. 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.

R A
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Figure 3.2 Temporary Total Enclosure
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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 Y% 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 % 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 2418
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

' Mix formulas are presented at the end of Appendix B.




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 - Effccts 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)
3 Temperature of the dry aggregate measured in the mix chute between the dryer and hot elevator

3-8




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. Ofthe 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.

4.1 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.

5.1 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.

5.2 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
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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.

5.5 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.

5.7 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.
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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.

612 T ratur nsor.

Bimetallic dial thermometers and Type K thermocouples were verified using the
procedure described in Calibration Procedure 2 of EPA/600/R-94/038c. 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
1.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 Meter Box 32 32 0.00% <+1.0%
Inlet 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%
MgerlBox 76 76 0.00% <+1.0%
utet 206 205 -0.15% <+1.0%

* Calculated using the absolute temperature, °R.

6-2




TABLE 6.1 (CONTINUED)

SUMMARY OF TEMPERATURE SENSOR CALIBRATION DATA

Temp. Temperature,°F
Sensor Temperature

L.D. Usage Reference Sensor Difference® | Tolerance

RMB-15 Meter B 33 35 0.41% <*1.0%

paionss 74 74 0.00% <+1.0%

208 210 0.30% <+1.0%

33 33 0.00% <*1.0%

Mgzilgox 74 75 0.19% <+1.0%

208 208 0.00% <+1.0%

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%

* 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-94/038c. 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 ifferential 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 E Met € rifi

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.
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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 1
Pl <5° 0 0
B2 <5° 1 0
Y - 0 1
0 - 0 1
A - 0.938 1.031
Z < 0.125 in. 0 0.0175
W < 0.03125 in. 0 0.0175
D, 0.1875in. < D,< 0.375 in. 0.375 0.375
(A/2)/D, 01.05 D, < 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.
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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 95.9 100.2 998

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

*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 Results
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,0 2.01 1.53 1.50 1.68
Poar Barometric Pressure, inches Hg 30.30 30.45 30.43 30.39
Vo 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 58.0 56.9 53.8 56.6
V. Condensate Collected, ml 24.3 17.1 23.2 21.5
Co, Carbon Dioxide content, % by volume 0.0 0.0 0.0 0.0
0O, 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
C, Pitot Tube Coefficient 0.84 0.84 0.84 0.84
Ap”2 Average Square Root Ap, (in. HQO)W 1.1892 1.0852 1.0719 1.1154
® Sample Run Duration, minutes 240.0 2475 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
Vingstd) Standard Meter Volume, dscf 166.863 172.033 173.427 170.774
Vm(std) Standard Meter Volume, dscm 4725 4871 4.911 4 836
Ps Stack Pressure, inches Hg 29.79 29.94 29.90 29.87
Bus Moisture, % by volume 07 0.5 0.6 0.6
Busisay ~ Moisture (at saturation), % by volume 1.7 1.6 1.4 1.5
Vst Standard Water Vapor Volume, ft3 1.142 0.805 1.092 1013
1-Bus 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/lbemole 28.76 28.79 28.77 28.77
Vs 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
Qg Stack Gas Volumetric flow, dscfm 15,378 14,123 13,964 14,488
Qs(cmm) Stack Gas Volumetric flow, dscmm 4354 399.9 395.42 410.3
| Isokinetic Sampling Ratio, % 90.0 97.9 98.6 955




Summary of Stack Gas Parameters and Test Results
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
Ceum 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
Cmcem Concentration, gr/dscf 3.88E-04 1.61E-04 1.69E-04 2.40E-04
Cmcem 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, |b/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
Acetone Wash Blank PM Calculations QC limt |
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
W 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: Mgy I 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, MeCl 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

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

Sample M315-1



EPA Method 315 Catch Weight Calculations
Run Number: M315-2

Particulate Matter (PM) Determinations

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

Sample M315-2

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 *Note
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: Mygeq IN MG sum of V,,, mL | sumof V,, mL
2 260.7 183.9
Sample Data QC limit
W, Acetone wash blank, mg 0.21 0.205 *Note
M, Mass of residue of MeCl blank, mg 0.1
pPr 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
Mucem Total MeCl Extractable Matter weight, mg 1.7



EPA Method 315 Catch Weight Calculations

Run Number: M315-3

Particulate Matter (PM) Determinations

Acetone Wash Blank PM Calculations QC limit
M, Mass of residue of acetone, mg 02
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
2 102.7281 102.7141 0.0140
Total 0.0159
Total particulate catch weight, in milligrams = 15.9
Total particulate minus the acetone blank (W,), mg = 15.8
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
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
ot I 000 228 1517
totals from line above are: Myg IN MG sum of V,,, mL |sum of V,,, 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
P Density of MeCIl, mg/mL 1316.8
V, 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 0.9802 0.9802 0.980
AH Avg Meter Orifice Pressure, in. H,0 2.07 1.92 1.68 1.89
Ppar Barometric Pressure, inches Hg 30.30 30.45 30.43 30.39
Vi Sample Volume, ft° 176.641 168.879 159.567 168.362
Th Average Meter Temperature, °F 53.7 46.8 45.9 48.8
Petatic Stack Static Pressure, inches H,0 -7.0 -7.0 -7.2 -7.1
T, Average Stack Temperature, °F 60.1 576 56.2 57.7
Ve Condensate Collected, m! 23.8 12.2 243 20.1
CO, Carbon Dioxide content, % by volum 0.0 0.0 0.0 0.0
o, 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
C, 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
Vm(std) Standard Meter Volume, dscf 181.042 176.253 166.637 174.644
Vm(std) Standard Meter Volume, dscm 5127 4991 4719 4 945
P, Stack Pressure, inches Hg 29.79 29.94 29.90 29.87
Bus Moisture, % by volume 0.6 03 07 0.5
Busisay ~ Moisture (at saturation), % by volum 1.8 1.6 1.5 16
Vostd Standard Water Vapor Volume, ft? 1120 0.574 1.144 0.946
1-Bus Dry Mole Fraction 0.994 0.997 0.993 0.995
My Molecular Weight (d.b.), Ib/lbemole 28.84 28.84 28.84 28.84
M. Molecular Weight (w.b.), Ib/lbsmole 28.77 28.80 28.76 28.78
Vs 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, actm 15,427 14,404 13,210 14,347
Q, Stack Gas Volumetric flow, dscfm 15,488 14,646 13,431 14,522
Qgcmm)  Stack Gas Volumetric flow, dscmm 438.6 4147 380.33 411.2
| Isokinetic Sampling Ratio, % 85.9 100.2 99.8 98.6




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 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 0714-13268 06836-1313
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
Cem Concentration, g/dscm _ 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, 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

Cucem Concentration, gr/dscf 4.43E-04 3.76E-04 2.78E-04 3.66E-04

Cucem 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




L

EPA Method 315 Catch Weight Calculations

Run Number: M315-6

Particulate Matter (PM) Determinations

Acetone Wash Blank PM Calculations QC limit l
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
Viw 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 = 349
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 90.1 90.7
3w 1.6758 1.6742 0.0016
38 1.6666 1.6653 0.0013 96.4 96.4
o I o005 786 5 1871
totals from line above are: Mygrar IN MG sum of V,,, mL |sum of V,,, mL
54 186.5 187.1
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
Fy Filter Blank, mg 0.0
Mmcem  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



EPA Method 315 Catch Weight Calculations

Run Number: M315-7

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
Vv, 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
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 = 419
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
3w 1.6617 1.6595 0.0022
38 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
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, MeC! 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

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

Sample M315-7

*Note

*Note



EPA Method 315 Catch Weight Calculations
Run Number: M315-8

Particulate Matter (PM) Determinations

Acetone Wash Blank PM Calculations QClimit |
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
MeClI 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
242M 1.6483 1.648 0.0003 129.8 105.4
3w 1.6672 1.6665 0.0007
38 1.6768 1.6762 0.0006 92.7 92.7
Total 0.0032 222.5 198.1
totals from line above are: Myorar IN MG sum of V,,, mL | sum of V,,, mL
3.2 222.5 198.1
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 2091
C, MeCi 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

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

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

bar 13,6
460 + t

Vo = 1764V

m(std

303 + 2.01

13.6
= (17.64)(159.115)(1.001)] —————
Vg = (76D 0D] Ze5=277

Vi = 166863 dscf

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

Vm(sm)m’ = Vm(sld)(0.028317)

= (166.863)(0.028317)

m(std)m?

\Y = 4,725 dscm

m(std)m 3
3. Volume of water vapor at standard conditions, ft’.

Vw(sld) = 0.04707V

Vg = (0:04707)(24.3)

Vw(sld) = 1.142 scf

4. Moisture content in stack gas, as measured.



s

B _ VW(Sld) (100)
" (Vm(std) * vw(std))

1.142

B = 100
W 166.863 + 1.142 (100)

B =07

wSs

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

B = 10(6:691-(3144/(15+390.86)) / pg « 100
ws(sat)
B — 10(069]--(3]44/(59'390.86))) /2979 x 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)

M, = 28.84 Ib/Ib'mol

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

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

M, = 28.76 1b/1b-mol



Absolute stack gas pressure, in. Hg.

P _ P + Pslalic
s bar 13.6
P =303 + /0
s 13.6

P = 29.79 inches Hg

Stack velocity at stack conditions, fps.

_ 49 ( ) ts+460
v, = 85, Cp JAp we A| M P

S S

(59.0 + 460)
(28.76)(29.79)

v, = (85.49)(0.84)(1.1892) \]

v = 66.5 fps

Isokinetic Variation.

(Vingeiey) {t +460) (17.32)

S

(v (Dn?) (6) p,) (1 -B,,/100)

(166.863) (59.0+ 460) (17.32)
(66.5) (0.188)? (240) (29.79) (1-0.7/100)

%l =

%l =

%l = 90.0



|t

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.

Quug = 1764 Q, 1 -B,/100)

* (t, 7 360) (

29.79

Q 59.0 + 460

= (17.64) (15,295) ( ) (1-0.7/100)

s(std)

QS(Std) = 15,378 dscfm

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

Qs(cmm) = Qs(sld) 0028317

Q = (15,379) (0.028317)

s(cmm)

Q = 435 dscmm

s(cmm)



%

13. PM concentration, gr/dscf.

g
/dscf = (15.43
gr/dsc ( )

m(std)m>

0.0179

/dscf = (15.43) 29179
gridsct = (15.43) Tee3

gr/dscf = 0.00166 gr/dscf

14. PM concentration, g/dscm.

g/dscm = 6
m(stdym
0.0179

/d = — -

BESEm = —2725

g/dscm = 0.00379 g/dscm

15. PM emission rate, Ib/test period.

(0) (8) (Qqa)
(453.592) (Vo)

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, 1b/ton.

Ib per test period
tons of asphalt loaded per test period

Ib/ton =

Ib/ton = M

893.5

Ib/ton = 0.000977 lb/ton
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Y
AH
Pbar
A%

t

m

P

static

Vm(Sld)
Vingstdyms
P,
Buws
Vw(std)
1-Buws

Qs(sld)

Qs(cmm)
I

gr/dsct
g/dscm
Ib/test period

Nomenclature

Meter Box Correction Factor

Avg Meter Orifice Pressure, in. H,O
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, ft2

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, Ib/lbemole
Molecular Weight, wet, Ib/lbemole
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 8:25 9999 2 15 9381 15,898 7
629 6:35 3089 LC 757 30 9382 49,054
6:36 6:41 9999 2 16 9383 48,291
8:48 6:54 3089 WAD 30 9384 47,676
855 7:00 3089 5G 30 9385 48,178
7:03 7:.08 3058 5G 22 18 9388 48,166
708 7:18 3089 LC 542 30 9387 66,658
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 9380 393 235 48,303
7.57 8:04 3089 LC 757 30 9381 353 186 48,081
8:08 8:15 3089 Cos 30 9382 201 115 48,776
8:17 8:23 3089 WAD 30 9393 340 297 48,495
8:25 8:33 3088 5G 30 9394 401 249 48,139
837 8:45 3088 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
922 8:27 2959 YOuU 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
9:45 851 3089 5G 30 8403 370 249 48,463 4
9:52 10:00 3089 LC 542 30 9404 391 248 68,265
10:01 10:.09 3089 tC 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 8407 290 48,705
10:25 10 31 3089 BLK 30 8408 367 231 47,975
10:33 10:38 3089 LC 757 30 9409 383 241 294 48,496
10:38 10:38 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 11:06 3089 WAD 30 9413 326 210 48,741 Same Truck
11:08 11:17 3088 LC 542 30 9414 379 254 303 66,365
1118 1128 3089 LC 543 30 9415 385 253 64,312
11:29 1135 3089 LC 751 30 9416 392 251 310 48,613
11:36 11:41 3089 LC 752 30 9417 387 246 310 48,125
1142 1148 3089 LC 757 30 9418 407 244 48,319 8
11:48 11:54 2959 BLK 16 8419 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 46,626
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 13:03 5599 3 2 9429 39,958
Total 3771 Total (Ibs.) 1.830.749 515,081

Total (tons) 915.4 2575
Comments
1 Confusion in Control Room, Problem Releasing Maternial to Mixer, Dump took Longer Than Expected.
2 Truck not Dampared
3 No Truck Exhaust Stack
4 Missed First Dump
5 Kettle Problem
8 Port Change
7 Note: Two Minute Difference Log Printout Reads Two Minutes Slow.
2.2
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Data recorded by Frank Phoenix

PES PROCESS LOG - ASPHALT PLANT D IN BARRE, MA
Run No. 1 - October 5, 1998 AS P"k’ﬂ’b’r* %“\ M‘X T\(PE >
e

ASPHALT
ASPHALT LOADED AND
START () STOP JoB # TRUCK MIX TYPE TICKET NO. MIX TEMP, F | STACKTEMP, F TEMP, F TESTED, LBS | Asphalt by Mix COMMENTS
73.52 T4.03 9599 3 2 ¥UALUE! 39.958 39.958
942 9:43 9999 3 8 #VALUEI 377 247 8,151 8,151 3
9:22 9:27 2959 YOU 16 #VALUEI 385 220 321 48,150 48,150
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
741 7.47 3089 LC 752 30 9390 393 235 48,303
7:57 8:04 3089 LC 757 30 9381 353 188 48,081
8:.08 8:15 3089 cos 30 9392 201 115 48,776
8:17 8:23 3089 WAD 30 9393 340 297 48,495
825 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)
9.08 912 3089 LC 752 30 9397 400 212 48,644 2
9:14 8:20 3089 LC 752 30 9398 364 228 48,388
9:28 9:34 3089 LC 757 30 9399 364 248 320 48213
9:35 9:41 3089 WAD 30 9400 385 283 290 46,358
9:45 9:51 3089 5G 30 9401 370 249 48,463 4
9:52 10:00 3089 LC 542 30 9402 N 248 66,265
10:01 10:09 3089 LC 543 30 8403 373 245 64,332
10:10 1017 3089 LC 751 30 9404 378 245 280 48,334
1033 10:38 3089 LC 757 30 9409 383 241 294 48,496
10:25 10:31 3089 BLK 30 9408 387 231 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 1.7 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 8416 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 48,318 6
12:00 12:08 3089 WAD 30 8421 385 285 48,626
12:.07 12:13 3089 5G 30 9422 396 3868 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 3088 LC 751 30 9425 393 259 48,423
12:48 12:51 3088 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 3760 Total (Ibs.) 1,830,749 1.830.749 3,661,498
Total (tons} 915.4 9154
Comments
1 Contusion in Control Room, Problem Releasing Matenal to Mixer, Dump took Longer Than Expected.
2 Truck not Dampered
3 No Truck Exhaust Stack
4 Missed First Dump
5 Kettle Problem
8 Port Change
7 Note: Two Minute Difference Log Printout Reads Two Minutes Stow.
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Customer

LORUSSO CORP.
3 BELCHER ST.

PLAIRYILLE, HASS,

02762

il TV’Q C \‘i

ﬁ/{—t&/

7 ‘: )4' et r’ I’/:‘V‘Q

CENTRAL MASS. ASPHALT CO.
OLD COLDBROCK RD.

BARRE, KASS.
81085
388-355-2952

Tue Agg T AGG 480 AGG 5

Tar
7s 19935
7:19:59
7:21:41
7:22:47
7:23:33
7:25:08

Agg Tare

Cost/Ton Percent Tax

19

Load#
5

24

Job

BAY STATE HOMES
CRAYFORD RD.
OAKHAN

AGG 3 AGG 2 AGG |
748 gee 2520

2778 780 740 840 2460
2828 820 718 838 2540
2689 799 760 799 2480
2718 830 750 830 2480
2770 800 808 820 2340
2720 798 720 858 2549
Asp Tare
Load Cost
Job Total Time & Date
129.84 $7:23:52 lOIﬂS/QB

Custd |
Jobt 3889
Truckt LC 751

Nizé¢ 39
lale STATE BINDER 10% RAP

Operator
Tickett 9388

Agg Total Asp T ASP A
g9 P %52

7618 16 335
720 13 35
7700 13 3%
7608 14 351
7738 13 352
7628 14 349

Amount Tax Dest Charge Total Cost

Fob/Del Location
F 2

Asp Total

355
351
335
51
152
349

Batch Total
8000

7963
16836
24091
32042
40124
48033



/\/uo\(\al

CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

¥ 38
fase STATE BINDER 10X RAP
9389

57
350
352
330
350
3%
333
352

BARRE, HASS.
010835
388-335-2932
Customer Job Custé 1
LORUSSO CORP, BAY STATE HOMES Jobt 3089
3 BELCHER ST. CRAWFORD RD. Truckd LC 543
PLATNVILLE, HASS. OAKHAN Hi
82762 hase
rator
ngkett
Time Agy TAGG & AGGJ AGG 3 AGG 2  AGG 1 Agg Total Asp T ASP A
Target 2188 800 748 8 2520 352
7:38:17 -10 28138 790 740 780 2510 7630 6
7:31:06 20 2829 81e 778 826 2500 7R 14
7:32:06 30 2719 828 739 800 2510 7650 15
7:33:12 20 2818 808 790 818 2340 7750 15
7:34:18 3@ 2770 810 799 79 4% 1560 15
7:35:24 W R 780 750 gee  231e 7570 15
7:36:38 38 2800 760 738 828 257¢ I 18
7:31:37 38 2048 798 760 838 2560 7780 16
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Loadz Job Total

2 b

161.93

Time & Date
87:38:38 18/85/98

Fob/Del Location
F 2

Asp Total

357
3R
352
KX
3R
3%
333
352

Batch Total
8o0é

7987
16837
24039
2159
40969
47935
36848
64180



Tr B2

CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, MASS.
#1045
388-335-2952
Custoser Job Custé 1
LORUSSO CORP. BAY STATE HOMES Jobt 3089
3 BELCHER ST. CRAWFORD RD. Truck# LC 752
PLAINVILLE, BASS. OAKHAN Bixé 30
02762 Hame STATE BINDER 18X RAP
Operator
Ticket# 939
Tise Agg TAGG 4 AGG S AGG 3 AGG 2 ALG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 2780 800 748 880 2520 132 8000
7:39:03 28 218 780 760 828 7688 16 355 335 8835
7:39:51 40 2870 839 750 a5 5% 7899 15 K] 310 16275
7:41:22 40 2820 810 680 83 2510 7659 16 Kx) 31 24276
7:42:28 50 2860 819 760 828 2460 7718 15 349 349 3233
7:43: 4 8 2768 760 7608 818 2580 769 15 331 1 48376
7:44:40 30 2T 799 740 818 2460 7578 15 357 397 48383
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
7 186.08 $7:45:33 18/05/98 F 2

P
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CENTRAL llASS ASPHALT co.
OLD COLDBROOK RD.
BARRE IIASS
01083
308-335-2932
Cugtomer Job Custt 1
LORUSSO CORP. BAY STATE HOMES Job# 3089
3 BELCHER ST. CRAWFORD RD. Truck# LC 797
PLAINVILLE, NASS. OAKHAN Nixt 30
02762 lase  STATE BINDER 10X RAP
Operator
Tickett 9391
Tiwe Agg TAGG 4 AGG D AGG 3 AGG 2 AGG I Agg Total Asp T ASP A Asp Total Batch Total
Target 27608 800 748 800 20 332 8008
7:56:49 e 2760 820 750 79 259 7690 7 335 3155 8845
7:57:3% 38 288 790 738 80 249 7650 16 351 351 16846
7:58:37 18 278 780 778 798 2518 7600 17 350 350 239%
7:39:43 30 2830 800 740 83 251 7710 13 335 335 32061
8:88:51 20 2819 8le 778 828 2340 7758 16 M9 349 40160
8:81:57 3@ 28 838 709 788 249 7579 16 35t 331 48081
Agg Tare Asp Tare

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

Load# Job Total Tise & Date Fob/Del Location
8 218.12 £9:02:50 10/85/98 F 2

2.9
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CENTRAL X ASPHALT CO.
K RD.

oL €
BARRE, MASS.
01085
988-355-2952
Customer Job Cust? |
LORUSSO CORP. BAY STATE HOMES Job# 3089
3 BELCHER ST. CRAWFORD RD. Truck$ COS
PLAINVILLE, MASS. OAKHAN Nixd 30
02762 lgamz STATE BINDER 18X RAP
rator

Ticket# 9392
Time Agg TAGG & AGG S AGG 3 AGG 2 AGG | Agg Total Asp T ASP A Asp Total Batch Total
Target 2780 800 748 800 2520 152 8080

8:08:12 8 2838 800 720 799 2539 7678 9 369 360 8030

8:09:13 20 27T7@ 799 730 799 2520 7600 16 3N N 15980

8:18:13 3@ 27688 81¢ 770 83¢ 2380 7778 18 39 35 24100

B:11:26 40 2880 780 740 79 2330 7720 18 336 3% 32176

8:12:32 40 3968 788 T 8% 2520 7988 17 350 30 40506

8:13:38 30 2868 81@ 768 860 2630 7928 17 3N 3N 48776
Agg Tare Asp Tare

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

Load# Job Total Time & Date Fob/Del Location
9 234.51 ©8:14:3] 10/85/98 Foo2



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOX RD.

BARRE, NASS.
91005
508-359-2952
Cugtomer Job
LORUSSO CORP. BAY STATE HONES
3 BELCHER ST. CRAYFORD RD.
PLAIKVILLE, MASS. OAKHAN
82762

Truck &

Tine Agg TAGG4 AGGS AGG 3 AGG 2 AGG 1
t 7780 808 748 809 2520

Targe

8:15:49 e 2910 820 708 788 2440
B:16:42 18 2730 810 778 840 4%
8:17:38 78 293 799 788 8le 2560
8:18:39 3@ 2858 799 770 820 2560
8:20:81 30 2820 800 70 83 510
8:21:07 3@ 21N 700 760 818 2550
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Asount Tax Dest Charge
Load# Job Total Tise b Date
i@ 238.76 08:22:00 10/85/98

30

Custé 1
Jobt 3089
Truckt WAD
Nixt 38
Name STATE BINDER 18X RAP
Qperator
Ticket? 9393

Agg Total Asp T ASP A Asp Tatal Batch Total

352 8060

7658 9 3% 336 8006
7669 16 346 36 16812
789 17 333 353 24255
779 15 152 152 32397
7710 15 349 49 48456
7698 17 M9 39 48495

Total Cost

Fob/Del Locatien
F 2
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CENTRAL MASS. ASPHALT CO.

L BARRE, WASS,
21083
388-355-2952
Customer Job Custt 1
LORUSSO CORP. BAY STATE HONES Jobt 3889
3 BELCHER ST. CRAVFORD RD. Truckt 3 G
PLAINVILLE, HASS. QAKHAN Nixt 39
02762 Hase STATE BINDER 10X RAP
Qperator
Ticket# 93H
Tise Agg TAGG 4 AGG D AGG 3 AGG 2 AGG L Agg Total Asp T ASP A Asp Total Batch Total
Target 2788 800 748 800 2320 392 8000
8:24:39 279 820 740 800 2470 7620 9 362 362 7982
8:26:29 @ 2860 800 730 840 2460 769 16 348 348 16820
8:27:36 20 27M@ 840 778 808 2530 7640 13 333 333 24013
8:28:42 30 2770 780 700 788 2310 7340 16 33l 1 31904
8:29:48 ¥ 77N 810 758 828 2520 7658 16 335 55 39909
8:3:4 48 2968 800 788 80 4% 78849 16 359 338 48139
Agg Tare Asp Tare

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

Load# Job Total Time § Date Fob/Del Location
11 282.83 98:31:47 18/85/98 F 2



TRuck + &

CENTRAL MASS. ASPHALT CO.
OLD COLDBROCK RD.

BARRE, HASS.
01085
388-335-2952
Customer Job Cust? 1
LORUSSO CORP. BAY STATE HOMES Jobt 3089
3 BELCHER ST, CRAYFORD RD. Truck# LC 542
PLAINVILLE, ASS. DAKHAN Nix¢ 30
92762 fase STATE BINDER 10% RAP
Operator
Ticket# 9395
Time Agg TAGG 4 AGG 3 AGG 3  AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 2867 825 m 825 21 363 8250
8:35:47 -10 2948 830 770 840 259 7978 7 37 367 8337
8:3:32 48 2990 830 770 848 2580 7978 14 363 363 16670
8:37:38 3@ 2868 820 760 83 2650 7920 15 362 362 24932
8:38:43 20 2860 830 818 8280 263 799 14 397 37 33299
8:39:51 38 2878 840 7 888 2630 799% 15 363 365 41654
8:48:57 50 289 81@ 818 840 2690 7950 15 368 360 49964
8:42:03 40 2920 730 748 788 2560 7158 1 J78 378 38084
8:47:32 48 39020 870 81e 858 %63 8200 14 363 33 66647
Agg Tare Asp Tare

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

Load# Job Total Time & Date Fob/Del Location
12 316.15 98:48:25 18/05/98 F 2

DELA\I I8 Tunnér. DNE T gﬁb&e‘p& Wil Scx3 4 Mixer_

3
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CENTRAL MASS. ASPHALT CO.
OLD BROOK RD.

BARRE,
01085
388-355-2952
Customer Job Custt 1
LORUSSO CORP. BAY STATE HONES Job# 3089
3 BELCHER ST. CRAYFORD RD. Truckt LC 792
PLAINVILLE, HASS. OAKHAK lix¢t 30
02762 Mame STATE BINDER 10% RAP
rater
Ticketd 9397
Time Agg TAGG 4 AGG 3 AGG] AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Targe 2788 800 748 88 2520 152 8000
9:04:52 @ 2868 ale 820 85¢ 2379 7918 12 333 333 8263
9:05:35 0 2809 810 768 838 250 7780 15 352 352 16315
9:07:12 3@ 2888 798 740 799 2540 7740 17 350 350 244085
9:08:18 40 20860 820 808 838 2560 7879 15 352 352 32627
9:09:24 0 2849 768 760 738 2460 7350 16 133 353 40530
9:10:29 20 2860 800 768 810  253¢ T768 13 354 354 48644
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 372.54 99:11:23 10/85/98 F 2

33
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CEKTRAL MWASS. ASPHALT CO.
BROOK RD.

" BARRE, 1A,
01085
588-1335-2952
Customer Jab Custé 1
LORUSSO CORP. BAY STATE HOMES Jobt 3089
J BELCHER ST. CRAVFORD RD. Trucké LC 732
PLAINVILLE, NASS. OAKHAN Hixé 30
02762 Nase STATE BINOER 10X RAP
Operator
Ticket# 9398
Time Agg TAGG 4 AGGJ AGGJ AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total

Target 2780 800 748 800 2520 352 8000

9:12:48 -10 2940 800 799 810 2520 7828 19 1% 356 8176

9:13:35 20 20688 830 758 830 2540 7830 16 7 47 16333

9:14:41 W0 2700 799 738 838 2499 7568 13 349 349 24262

9:15:47 3@ 278 830 758 B30 2488 759 15 34 334 32286

9:16:53 20 2868 780 708 848 2540 70 15 351 1 40277

9:17:59 40 2860 800 799 838 249 778 16 KN 351 48398
Agg Tare Asp Tare

Cost/Ton Percest Tax  Load Cost Amount Tax Dest Charge Total Cost
Load# Job Total Time & Date Fob/Del Location
15 396.74 99:18:32 18/05/98 F 2

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

588-355-2952

Custoser

LORUSSO CORP.

3 BELCHER ST.

PLAINVILLE, NASS.

82762

Tise Agg T AGG 2 AGG 1

Target 49508
9:19:45 -10 2520 4950
9:20:16 40 2568 4950
9:21:45 W 70 4950
9:22:31 20 2360 48W
9:23:57 10 2468 4870
9:25:83 3@ 2518 48N

Agg Tare Asp Tare

Cost/Ton Percent Tax

Load#
1

3S

Load Cost

Job Total
24.08

Job

CONM OF NASS.
RTE 9
LEICESTER

7470
7510
7328
7450
7330
7400

Agg Total Asp T ASP A
q9 P 376

NIk
a8l
75
360
mn
378

Cust? 1

Job#

2959

Trucké YOU
Nix#

Ope

rator

Ticket#
Asp Total

Amount Tax Dest Charge

Time 3 Date
©9:25:57 18/85/98

Total Cost

579
a8l
373
380
n
578

Fob/Del Location
F 2

16
Name STATE DEKSE TOP

9399
Batch Total
8000

8849
16148
24235
32265
40172
4815



Tkch 41—

Amount Tax Dest Charge Total Cost

CENTRA A SReolRPHALT -
BARRE, MASS.
m’mos
588-355-2952
Custower Job
LORUSSO CORP. BAY STATE HOXES
3 BELCHER ST. CRAVFORD RD.
PLAINVILLE, NASS. OAKHAN
02762
Time Agg TAGG 4 AGGJ AGG 3 AGG 2 AGG 1
arget 2788 800 748 800 2520
9:26:46 -10 2839 780 760 780 2608
9:27:32 10 2840 790 760 820 259
9:29:08 20 2860 7680 740 800 2480
9:30:06 10 2870 79 720 790 243
9:31:11 30 2888 780 730 798 249
9:32:18 ) 780 768 810 2528
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost
Load? Job Total Tive § Date
16 420.85 89:33:11 10/085/98

3C

Fob/Del Location
F 2

Jobd 3089
Truckt LC 797
Rix¢ 30
Name STATE BINDER 18X RAP
QOperator
Ticket# 9400
Agg Total Asp T ASP A
g9 p 352
7R 15 349
7800 13 S
7668 15 352
7568 16 356
7630 15 39
7699 15 351

Asp Total

349

Batch Total



Asp Total

K<)
349
3%
347
357
348

' i ?vc‘g *E (=
CENTRR- chtpBrolt”HE -
BARRE, BASS
91085
M8-333-2952
Cugtomer Job Custté |
LORUSSO CORP. BAY STATE HOMES Job# 3089
J BELCHER ST. CRAYFORD RD. Trucké WAD
PLAIMVILLE, NASS. QAKHAN Nix¢ 30
82762 lase STATE BINDER 1% RAP
rator
Ticket# 9401
Tise Agg TAGG 4 AGGS AGGJ AGG 2 AGG 1 Agg Total Asp T ASP A
Target 2788 800 748 80 2520 332
9:33:36 e 27% 849 738 838 2520 7718 16 31
9:34:30 -10 2720 800 760 850  247@ 7600 15 349
9:35:42 20 289 84¢ 79 799 25808 789 15 356
9:36:49 10 2828 840 769 820 24N 7790 15 H7
9:37:35 B B2 760 690 88 2500 7370 15 397
9:39:01 8 2838 810 738 850 2510 138 15 348
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost
Load? Job Total Time & Date Fob/Del Location
17 445,83 89:39:4 18/05/98 F 2

3t

Batch Total
8008

8061
160810
24256
32333
492680
48358



W
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CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, BASS.
01085
388-333-2952
Customer Job Custé 9999
CASH SALE DRIVEWAY MIX Job# 9999
CUST. OM FILE Truck# 3
Nix¢ 8
Bame  BINDER NIX
Operator
Ticket# 9442
Time Agg TAGG 4 AGG 3 AGG 2 AGG ) Agg Taotal Asp T ASP A Asp Total Batch Total
Target 2812 1146 1140 2508 408 8000
9:49:38 18 285 1176 1280 2530 TR 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 09:4):00 10/85/98 F 2

38



’\'\?.-Jc‘(.' B\

CENTRAL MASS. ASPHALT COD.

g

OLD COLDBROOK RD.
BARRE, NASS.
01985
388-335-2952
Customer Job Custt 1
LORUSSO CORP. BAY STATE HONES Jobé 3889
3 BELCHER ST, CRANFORD RD. Truckt 3 G
PLAINVILLE, BASS. OAKHAN Rix¢ 30
82762 Kase STATE BIMDER 10X RAP
Qperator
Ticket# 9403
Time Agg TAGG 4 AGGS AGGJ AGG 2 AGG ) Agg Total Asp T ASP A Asp Total
Target 2780 808 48 80 2520 332
9:42:48 2799 820 778 ale 2540 7130 8 33 353
9:43:34 20 2818 788 718 788 249 7578 14 5L 31
9:45:48 30 2840 800 720 888 2510 TR 15 3R 350
9:46:55 20 2880 788 788 858 297@ 7860 13 355 K]
9:48:01 18 2738 820 768 808 258 7620 15 35t Bl
9:49:47 20 29% 790 778 8086 253 7820 17 383 KN¥]
g Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost
Load$ Job Total Tise & Date Fob/Del Location
18 469.26 89:50:00 19/05/98 F 2

3

Batch Total
d0ee

8083
16004
24104
32319
40299
48463



010@3
308-355-2952
Customer Job Custt 1
LORUSSO CORP. BAY STATE HOMES Jobt 3089
J BELCHER ST. CRAWFORD RD. Trucké LC 542
PLAINVILLE, NASS. OAKHAN Hix# 30
02762 Hame STATE BINDER 18X RAP
Operator
Ticket# 9484
Time Agg TAGG 4 AGG 3 MGG 3 AGG 2 AGG ) Agg Total Asp T ASP &
Target 2867 825 24! 823 29 363
9:58:26 20 2919 79 810 2620 7978 15 363
9:31:286 0 2930 798 708 8@ 2579 779 14 9
9:52:43 3@ 2960 810 769 85 2610 79% 13 365
9:33:49 40 2870 810 79 8R %620 7920 16 366
9:54:36 4@ 293 89¢ 81 830 230 8010 15 K X}
9:56:02 48 280 87@ 75 820 26le 7680 16 36!
9:57:88 3@ 299 87@ 798 810 2620 8200 16 361
9:38:14 20 2880 768 73 8 1N 77128 15 367
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost
Load# Job Total Time & Date Fob/Del Location
19 592.39 89:59:87 18/85/98 F 2

TRl +

CENTRAL MASS. ASPHALT CO.
OLD COLDBROGK RD.
BARRE, HASS.

Agp Total

Batch Total
8250

8333
16482
24837
33123
4149
49737
20178
66265
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CEAEA- Rt aote” B
BARRE, IIASS
388- 355 2952
Customer Job Custé |
LORUSSO CORP. BAY STATE HOMES Job# 3089
3 BELCHER ST. CRAYFORD RD. Truckt LC 43
PLAINVILLE, HASS. QAKHAN
92762 lale STATE BINDER 10% RAP
{perator
Ticket# 9485
Time Agg TAGG 4 AGGS AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Tg%
Target 2788 800 748 808 2520 352
9:59:57 0 283 819 740 820 253 7730 12 k)| 351 8081
10:00:44 30 2840 860 770 818 2560 7848 15 390 350 16271
10:02:44 20 2810 829 740 820 2530 7729 16 351 351 24342
18:@3:18¢ 3@ 2760 800 808 810 2500 7698 13 1M 354 32386
10:84:17 20 770 830 740 818 2530 7660 16 K1 351 40397
10:05:22 40 270 810 690 780 2450 7430 16 K 350 48177
10:06:29 e 2700 780 730 848 2520 7590 15 333 333 36120
10:87:35 30 2940 780 718 840 259 7860 16 352 352 64332
Agg Tare p Tare
Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost
Load# Job Total Time § Date Fob/Del Location
20 334.56 10:08:28 18/85/98 F 2

ol
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CERTRAL MASS. ASPHALT CO.
OLD BROOK RD.

BAGI%?IIASS
01005
588-353-2952
Custoser Job Cust 1
LORUSSO CORP. BAY STATE HOMES Job# 3089
J BELCHER ST. CRAVFORD RD. Trucké LC 751
PLAINVILLE, HASS. OAKHAN Nixé 30
82762 Base STATE BINDER 18X RAP
Operator
: Ticket# 9406
ime TAGG4 AGGD AGG 3 AGG 2  AGG L 4Agg Total T
Target Agg - 200 3 2o Yok gg Total Asp T ASP :A;S X Asp Total Batch Tg%
10:08:34 10 2828 828 800 830 7818 16 39 9 8169
10:09:47 48 279 79 768 828 2470 7639 16 348 348 16147
10:11:25 18 2980 790 710 7% 210 7640 17 3% 3% 24143
10:12:43 186 2826 778 730 818 2520 7658 16 351 351 14
10:13:35 3@ 2829 820 798 818 2310 7758 16 Bl Kh1l 40245
10:15:01 48 2788 839 75 828 2560 7748 16 349 349 48334
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost
Loadd Job Total Time & Date Fob/Del Location
21 598.73 18:15:54 18/85/98 F 2

2



Customer

LORUSSO CORP.
3 BELCHER ST.

PLAINVILLE, NASS.
02762 e

Time Agg TAGG 4 AGGS AGG 3 AGG 2 AGG 1
2780 808 748 880 2520

Target
10:23?944
18:24:28
19:23:39
10:27:81
10:28:987
10:29:13

Agg Tare

Cost/Ton Percent Tax

0
10

e
30
2
40

Load#
23

43

TEZUC |7

CENTRAL BASS. ASPHALT CO.
OLD COLDBROOK RD.

388-335-2952

Job

BAY STATE HOMES
CRAVFORD RD.
OAKHAN

2830 708 760 820 2580
2838 820 30 830 2580
26800 780 120 79 2480
2799 790 78 799 2470
2788 800 770 810 2460
2778 800 7R 799 249

Job Total Tise & Date
607.97 10:39:07 19/25/98

Custé 1
Jobé 3089
Trucké BLK
Nix¢ 30
Hase STATE BINDER 18X RAP
QOperator
Tickett 9488

Agg Total Asp T ASP A Asp Total Batch Total

352 8000

7778 13 k) 3% 8120
719 17 k1Y) 347 16257
1520 16 332 352 24129
7579 16 M KT 32853
7620 16 352 332 40025
7600 16 R 359 47975

Load Cost Amount Tax Dest Charge Total Cost

Fob/Del Location
F 2
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CENTRAL MASS. ASPRALT CO.
OLD COLDBROOK RD.

BARRE, HASS.
01005
388-355-2952
Customer Job Cust? 1
LORUSSO CORP. BAY STATE HOMES Job# 3689
J BELCHER ST. CRAVFORD RD. Trucké LC 757
PLATRVILLE, MASS. OAKEAN Nix¢ 3@
02762 Hame STATE BINDER 18X RAP
Operator
Tickett 9483
Tise Agg TAGG4 AGGS AGGJ AGG 2 AGG ) Total Asp T ASP A Asp Total Batch Total
Target 2789 800 748 800 2520 oy P 392 P 8000
10:38:25 10 2789 780 740 830 268 7738 17 335 135 88835
10:33:37 18 2900 7808 720 799 2508 7720 17 337 337 32193
10:35:84 9 2816 810 760 810 239 7780 17 2l 3l 49324
10:36:09 30 2830 820 770 818 257@ 7820 17 92 352 484%

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

Load# Job Total Tise & Date Fob/Del Location
24 631.32 10:37:03 18/85/98 F 2

44



Customer

LORUSSO CORP.
3 BELCHER ST.

PLAINVILLE, HASS.

82762

CEKTRAL HASS. ASPHALT CO.

Tine T AGG & AGGS
Tar, tAgg 2780

10: 44932
10:45:06
10:46:12
10:47:19
10:48:25
10:49:31
Agg Tare

Cost/Ton Percent Tax

Loadé
25

s

19
18

CDLDBRIDK RD.

Job

BAY STATE HOMES
CRAWFORD RD.
OAKHAN

AGG 3 AGG 2 AGG 1
748 809 2520

2798 820 758 810 2468
2828 809 770 88 2510
2820 778 720 798 2458
2768 780 730 89 253
2798 768 740 1020 2530
2788 750 79 91e¢ 2570
Asp Tare
Load Cost
Job Total Time & Date
635. 46 10:50:24 18/85/98

Cust? |

Asount Tax Dest Charge Total Cost

Fab/Del Location
F 2

Asp Total Batch Tg%

Ks)
351
52
349
335
335

Jobé 3489
Truclu HAD
Iale STATE BINDER 10X RAP
Operator
Ticket# 9412
Agg Total Asp T ASP A
99 P 352
7630 14 39
7708 14 Bl
7590 15 352
7658 15 349
7848 15 335
7608 16 335

16031
23933
31932
40127
48282
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CENTRAL At SRnlRPRALT
BARRE, ¥ASS.
01005

588-359-2952
Customer Job Cugté |
LORUSSO CORP. BAY STATE HOMES Jobé 3889
3 BELCHER ST. CRAVFORD RD. Trucké 5 G
PLAINVILLE, NASS. OAKHAX fix¢ 39
02762 Name STATE BINDER 10X RAP

Operator

Ticket# W13
Tise Agg TAGG4 AGGS AGG3 AGG 2 AGG ) Agg Total Asp T ASP A Asp Total Batch Total
Target 2768 800 748 800 2520 352 800

10:54:55 0 798 740 810 2490 7600 9 %6 3% 7956

10:35:42 40 2788 81e 730 78 2630 7788 17 48 348 16084

10:56:43 18 2798 848 760 788 259 7690 17 348 M8 24042

10:57:55 48 2830 830 778 999 2540 7960 6 336 306 32338

11:00:39 58 2740 830 740 a3 2788 7920 16 352 352 40630

11:04:44 70 2990 79 740 750 2539 7768 18 31 K] 48741
Agg Tare Asp Tare

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

Load# Job Total Tise & Date Fob/Del Location
26 679.83 11:85:36 10/85/98 F 2

46
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CENTRAL HASS. ASPHALT CO.
OLD COLDBROCK RD.

BARRE, NASS.
21005
988-355-2952
Customer Job
LORUSSO CORP. BAY STATE HOMES
3 BELCHER ST. CRA¥FORD RD.
glz.g,ng, HASS. OAKHAX

Time Agg TAGG 4 AGG S AGG 3 AGG 2 AGG |
Target 2867 825 il 823 9
11:07:35 40 2940 850 700 79 2650

11:08:24 60 2928 830 798 838 2540
11:09:31 58 2858 830 768 840 2570
11:10:3 60 2910 810 799 858 2670
11:11:43 68 2900 768 800 860 2350
11:12:49 60 2880 820 780 830 2630
11:14:14 30 2848 899 700 760 2340
11:15:18 70 3970 860 8ie B840 2570
Agg Tare Asp Tare

Cost/Ton Percent Tax

Load# Job Total

27 713.01 11:16:11 19/85/98

4t

Time L Date

Cust |
Job# 3089
Trucké LC 542
Mix¢ N
Hame STATE BINDER 10X RAP
Operator
Ticket# 9414
Agg Total Asp T ASP A Asp Total Batch Total
363 8250
7938 10 364 Jod 8294
7960 16 36l 361 16615
7850 16 368 368 24833
8238 15 357 3957 33228
7879 15 363 363 41433
7948 15 363 363 49756
7738 16 Jod 364 3780
8158 16 365 365 66365

Load Cost Amount Tax Dest Charge Total Cost

Fob/Del Location
F 2



TRLclr + 7"'{‘

CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

01085
908-355-2952
Customer Job Custé |
LORUSSO CORP. BAY STATE HONES Job# 3889
J BELCHER ST. CRANWFORD RD. Trucké LC 543
PLAINVILLE, BASS. DAKHAN Bix¢ 39
02762 Mame STATE BINDER 10Y RAP

Operator
Ticket$ 9415

Tise Agg TAGG 4 AGGS AGG3 AGG 2 AGG 1 Total Asp T ASP A Tot
Target 0 iee  de o a8 2 99 Total dap i, e Total Batch Totg)

arge 800
11:18:23 50 2888 79 700 838 2330 7130 9 332 332 80882
1:19:11 58 2799 850 790 850 2550 7839 15 348 M8 16260
11:20:17 30 2848 800 768 830 2550 7789 15 51 Kt 24391
11:21:23 3@ 2719 810 718 830 2480 7668 14 K] 350 J2401
11:22:29 40 2800 T7e 750 808 4% 7610 14 352 352 40363
11:23:33 0 282 800 890 868 2570 7850 15 31 X)) 48564
11:24:42 30 2738 778 700 778 2438 7420 15 358 328 36342
11:25:47 60 2790 819 0 83 2510 7628 15 350 350 64312
Agg Tare Asp Tare

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

Load# Job Total Time & Date Fob/Del Location
28 745. 17 11:26:4] 10/85/98 F 2

48



Customer

LORUSSO CORP.
J BELCHER ST.

PLAINVILLE, NASS.
02762

Tﬁv’dc & 25

HuFHT
.
508-355-2952

Job

BAY STATE HOMES
CRANFORD RD.
OAKHAN

Tine Agg TAGG4 AGGS AGG 3 AGG 2  AGG 1
t 2789 800 748 800 2520

ar
11:27?:3

Agg Tare

Cost/Ton Percent Tax

sELEEE

Load#
Y]

4

2540
2870
2870
2820
2768
2788
Asp Tare

Job

800
800
829
719

800
799

Total

769.48

740 858 2550
790 810 2518
739 820 2530
750 820 2530
718 850 2468
79 850 2530

Load Cost Amount Tax Dest

Tise § Date
11:33:46 10/85/98

Asp Total Batch Tg%a%

354

Custfé 1

Job# 3089

Truck# LC 751

Nix¢ 30

Kame STATE BINDER 10X RAP

Operator

Ticket# 9416
Total Asp T ASP A

a3 PR 5

7880 15 354
7788 15 352
7818 15 333
7718 14 M9
7580 15 351
7740 14 k')

Charge Total Cost

Fob/Del Location
F 2

8234
16366

24529
32568
48519
48613

1%



Towck % 26

CENTRAL BASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, MASS.
81005

508-359-2952
Customer Job Custé 1
LORUSSO CORP. BAY STATE HONES Jobt 3089
3 BELCHER ST. CRAWFORD RD. Truck# LC 792
PLAINVILLE, NASS. OAKHAN Hix¢ 39
92762 Mase STATE BINDER 10X RAP

rator
%ﬁkett 9417

Tise Agg TAGG 4 AGGS AGG3 AGG 2 AGG L Agg Total Asp T ASP A Asp Total Batch Total
Target 27680 800 748 800 250 K74 8000
11:34:15 28 2790 790 748 800 250 7600 16 335 355 7935
11:35:84 60 2820 820 748 826 255 7799 14 333 33 16858
11:36:23 40 2778 760 748 8% 2540 7648 19 349 349 24047
11:39:40 20 2% 818 78 8% 2510 7818 15 49 49 48125
Agg Tare Asp Tare
Cogt/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost
Load$ Job Total Time & Date Fob/Del Location
'] 793.54 11:40:35 10/85/98 F 2



TRVC L 4 24—

CENTRA- Bl SRaode”HpLT
BARRE,MASS,
01085

598-335-2952
Custoser Job Custé 1
LORUSSO CORP. BAY STATE HONES Job# 3089
LT o © i

. ix
02762 HE, lgale X STATE BINDER 10X RAP
rator

Tine Agg TAGG 4 AGG S AGG 3
Target 2780 800 748
11:41:86 30 2848 820 779

11:41:54 40 2838 810 740

11:43:11 50 2880 760 730

11:44:18 20 2790 820 800

11:45:24 50 2819 81e 708

11:46:29 48 2939 768 20
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost

Load# Job Total
31 817.7¢

!

AGG

11:47:23 10/85/98

ngketl 9418

2 MGG ) Agg Total Asp T ASP A Asp Total
8@ 2520 352

840 2500 7770 14 52 2
83 2510 7748 14 390 350
808 2540 7718 15 352 352
830 2330 7738 15 Ko 354
728 251 7350 15 31 ki
788 2529 7719 15 350 350

Amount Tax Dest Charge Total Cost

Time & Date Fobébel lz.oca'u‘on

Batch Total
8000

8122
16212
24274
32358
40259
48319

27



"FQ-\/C_-L & 2-2

CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, XASS.
21085
588-335-2952
Customer Job
CHARGE SALE NUNICIPAL PAVING
ACCT.ON FILE

Time Agg T AGG 2 AGG 1

Target 200 4230
11:55:19 30 2018 4320
11:35:56 70 2018 4239

11:37:06 70 2020 4319
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost

Load# Job Total
1 10.97

g2

Total Asp T ASP A
49 P 417

£330

6240
6330

T
11:58:01

13
11
10

ise & Date
10/85/98

411
420
418

Cust# 8888
Job# 8888
Trucké 4
Kix¢ 67
Hame SIDE WALK
Operator
Ticketé 9429
Asp Total Batch Total
6667
411 6741
420 13401
418 20149

Amount Tax Dest Charge Total Cost

Fob/Del Location
F 2



Theel += 29

SR

ARRE, NASS.
01085
5088-355-2952

Customer Job Custt 1

LORUSSO CORP. BAY STATE HOMES Jobé 3089

3 BELCHER ST. CRAYFORD RD. Trucké WAD

PLAIKVILLE, NASS. OAKHAN Nixé 30

82762 Nase STATE BINDER 10% RAP

DOperator
Tickett 9421
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 8¢ 2520 352 8900
11:58:23 40 2860 810 750 740 2460 7620 13 355 335 7975
11:39:21 7@ 2920 850 730 79 2470 7768 12 350 330 16883
12:09:28 40 2838 850 a0 79 23R 78350 11 M7 347 24282
12:01:34 40 2848 810 70 820 2340 77608 12 31 351 32393
12:02:39 76 2788 798 728 840 2500 7630 11 349 9 40372
12:03:45 50 2968 810 768 830 2540 7909 11 54 34 48626
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Time & Date

Load# Job Total
32 12:84:39 10/85/98

Fob/Del Location
842.01 F 2

5%



Trvele- # 26

CENTRAL BASS. ASPHALT CO.

LR s,
01085
588-353-2952

Customer Job

LORUSSO CORP. BAY STATE HOMES
3 BELCHER ST. GRANFORD RD.
PLAINVILLE, XASS. OAKHAR

02762

Tise Agg T AGG 4 AGG 3
Target 2180 800
12:05:06 30 2810 770 799 818

12:05:586 30 2868 760 690 800

12:87:35 20 2849 810 740 860

12:08:41 40 2800 ale 760 849

12:89:47 40 2810 808 760 81@

12:18:33 40 289 808 768 800
Agg Tare Asp Tare

Cost/Ton Percent Tax

Load$ Job Total
33 866.27

Sy

AGG3 AGG2 AGG L
748 800 252

05

2478
259

2500
2310
2598

Tise L Date
12:11:46 10/85/98

Agg Total Asp T ASP A
g9 P 352

Custé 1
Jobt¢ 3089
Truckt# 3 6

Mixé 30

Hame STATE BIMOER 10X RAP
Operator

Ticket$ 9422

Asp Total Batch Tg&a&
7738 13 354 IA 8084

7600 1@ 352 352 16836
7840 10 349 349 24225
7710 10 352 332 32287
7699 11 KN =)} 40328
7840 12 333 333 48521

Load Cost Amount Tax Dest Charge Total Cost

Fob/Del Location
F 2

30
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CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, BASS,
91085
308-335-2952
Customer Job Custt 1
LORUSSO CORP. BAY STATE HOMES Job# 3089
3 BELCHER ST. CRAVFORD RD. Truckt LC 542
PLAINVILLE, NASS. OAKHAY Nix¢ 30
02762 ase STATE BINDER 10% RAP
{Operator
Ticket# 9423
Time TAG 4 AGGS AGG 3  AGG 2 AGG ) Agg Total Asp T ASP A Asp Total Batch T

Target 00 | M ohey 10 2o 1 2y A0 e Whiheq M9 P % P 3584
12:12:11 30 28l1¢ 840 810 858 2580 7890 12 363 363 8253
12:13:85 20 2828 79 0 768 2330 7620 11 363 363 16238
12:14:26 50 2899 840 780 89 2530 7930 11 36l 36l 24529
12:15:33 40 2850 820 770 868 2580 7880 11 362 362 32
12:16:39 60 2828 808 820 87¢ 2640 7950 11 362 362 41083
12:17:45 20 298 840 20 868 26% go1e 12 366 366 49439
12:18:52 3@ 2920 790 800 840 2568 7910 13 362 362 37731
12:19:58 20 2878 79 730 750 2580 7128 12 363 363 63814

Agg Tare Asp Tare

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

Load# Job Total Time & Date Fob/Del Location
U 899.18 12:20:51 19/85/98 F 2

5§
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CENTRAL NASS. ASPHALT CO.
OLD BROOK RD.

BAgg[E,‘DIlASS
01005
S588-355-2952
Customer Job Custé 1
LORUSSO CORP. BAY STATE HONES Job# 3089
3 BELCHER ST. CRAWFORD RD. Trucké LC 543
PLAINVILLE, HASS. OAKHAN Hix¢ 308
02762 Name GTATE BINDER 101 RAP
Operator
Ticket# 9424
Time Agg TAGG 4 AGGS AGGJ AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 2788 800 748 800 2520 332 8000
12:21:25 20 2780 780 120 8% 2630 7800 13 352 392 8152
12:22:2 40 2918 818 759 858 2520 76840 14 353 333 16345
12:23:41 3R 288 838 760 838 249 7738 13 335 395 24430
12:24:47 16 2888 81@ 70 810 2548 779 14 332 352 32572
12:25:53 0 293 7% 760 838 252 7830 14 352 352 40754
12:26:59 -10 2809 830 69 800 2500 7628 13 34 354 48728
12:28:05 20 2600 810 760 799 24390 7610 13 348 348 6686
12:29:11 RN 270 799 768 858 2549 7699 13 348 348 64724

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

Load# Job Total Time L Date Fob/Del Locaticn
3B 931.54 12:30:@5 10/85/98 F 2

Se
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CENTRAL MASS. ASPHALT CU.

AR NS,
010835
308-355-2932
Customer Job Custf |
LORUSSO CORP. BAY STATE HOMES Job# 3089
3 BELCHER ST. CRANFORD RD. Truck# LC 731
PLAINVILLE, NASS. OAKHAN K]
02762 lale STATE BINDER 10% RaAP
Operator
Ticket# 9425
Tlle Agg TAGG 4 AGG 5 AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch T
Target 2780 800 748 820 2520 332
12:30:38 20 29 800 789 800 2550 7830 14 355 335 8183
12:31:24 50 2840 830 750 840 2310 7778 15 3 3 163089
12:32:47 20 28R 800 770 840 2520 7768 14 351 351 24420
12:33:33 50 2740 780 679 838 2478 7499 15 348 348 32238
12:34:339 30 7700 790 710 810 2520 7338 13 351 KN 40139
12:36:85 40 293 808 780 840 2580 7930 16 3M 33 48423
Agg Tare Asp Tare

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

Load# Job Total »e § Date Fob/Del Location
36 935.79 12:36: 59 10/05/98 F 2

ST
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CENTRAL NASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, NASS.
01045
308-355-2952
Customer Job Custé 9999
CASH SALE DRIVEWAY NIX Jobt 9999
CUST. ON FILE Truckt 2
Nix¢ 67
Mame SIDE WALK
Qperator
Ticket# 9426
Tise Agg T AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 298 4781 469 7508
12:39:48 10 2270 4830 7108 10 471 471 7571
12:48:19 50 2270  477@ 7040 13 473 473 15864
12:41:28 40 2199 4758 6940 12 472 472 224%
12:42:38 40 220 4778 7020 12 469 469 29983
Agg Tare Asp Tare

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

Load#¢ Job Total Time & Date Fob/Del Location
1 14.99 12:43:29 10/85/98 F 2

5%



Customer
LORUSSO CORP.
3 BELCHER ST.

PLAIKVILLE, NASS.

02762

S
EILLELS

szxfc(z, 3 = {

CEITRAL MASS. ASPHALT CO.

BR(IJKR

Job
BAY STATE ROMES

CRAYFORD RD.

OAKHAN

Cost/Ton Percent Tax Load Cost

Load#
7

9

Job Total
979.97

830
80¢
839
8le
830
850

AGG 3 AGG 2 AGG 1
748 82 2520

240
2338
2320
2460
2330
2520

Custé 1
Job# 3089
Truckt LC 757

lale STATE BINDER 10X RAP

Operator
Ticket# 9427

Total Asp T ASP A
Agg P Ao

7860 16 10
73R 13 349
7688 14 351
7610 14 351
7670 14 U9
779 14 355

Amount Tax Dest Charge Total Cost

& Date

Time
12:50:16 10105/98

Fob/Del Location
F 2

Asp Total

358
349
351
351
349
395

Batch Total
8000

8210
16289
24329
32281
40300
48445

N~

e
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CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, BASS.
010885
308-1335-2952
Custoser Job
LORUSSO CORP. BAY STATE HOMES
3 BELCHER ST. CRANFORD RD.
PLAINVILLE, NASS. CAKHAN
02762
Time Agg TAGG 4 AGGS AGG3 AGG 2 AGG 1
Target 2788 800 748 860 2520
12:58:45 2040 920 789 838 2540
12:52:23 20 279 940 760 870 2440
12:53:29 40 2820 830 738 778 2518
12:54:30 40 079 780 778 800 2568
12:55:41 40 2710 830 750 8l¢ 2520
12:56:47 40 2760 87¢ 778 799 2580
Agg Tare Asp Tare

Cost/Ton Percent Tax

Load# Job Total
38 1094, 40

(A2

Time & Date
12:57:40 10/85/98

Load Cost Amount Tax Dest Charge Total Cost

Fob/Del Location
F 2

Cugté |
Job# 3089
Truck# ¥AD
Bix¢ 30
Mame STATE BINDER 10% RAP
Operator
Ticket# 9428

Agg Total Asp T ASP :AIS > Asp Total
7918 16 353 353
7860 14 351 1
7668 13 333 333
7960 14 53 353
7620 14 7 M7
7770 15 357 357

Batch T

8263

16414
24427
32760
40727
48854

£



’—\.ch-\{ =ik Bq—

CENTRAL HASS. ASPHALT CO.
OLD COLDBROCK RD.
BARRE, NASS.
81005
388-355-2952

Customer Job Custé 9999
CASH SALE DRIVEWAY NIX Job# 39999
CUST. OM FILE Truckt 3
Hix¢ 2
lame 1/2 BINDER
QOperator
Ticket# 9429
Time Agg T AGG ] AGG 2 AGG L Agg Total Asp T ASP A Asp Total Batch Total
Target 240 2700 2408 360 8000
1:52:83 K58 2760 239 7648 i 361 361 8001
1:32:38 60 2040 2690 2408 7630 16 338 358 15989
1:33:44 20 2330 2730 2420 7680 16 363 363 24032
1:54:38 S50 2518 2648 2390 7500 15 362 362 31894
1:35:56 S50 2358 2730 UN 7700 14 364 364 39938
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 13:56:58 10/05/98 F 2

@l
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Datasheet

A hatt fnt ()
A Date: 10-¢" ¢
v ) Josh bexavdg  DortX Hawk T

Fraesk Phoeny

START | STOP | JOB# | TRUCK | MIX TYPE | TICKET NUM. | MIX TEMP | STACK TEMP | ASPHALT TEMP | BATCH TOTAL

DEGF (10) DEGF (11) DEGF (Ibs)
b:34 | 6as | aqaq | n 15 439 ) 15297
€3 636 | 30gq | L797] 30 | 43¢) 4a95¢
b 3|61 | 9391 X K5 9.3¢ 3 Yg 29)
bivg | 654 | 2099 | waO 105 93¢ Y Y7474
(:SS |Zeoo |l %04a| 8¢ | 24 93¢<” Ugi28
1-02]7:08 | 30c9| b6-0] ¢ a3¢b uglreé
Joo4] T8 | zoga Lesyd| 30 4399 5665 ¢
g5 |9 033099 [ Lcs3] 520 | 9396 L4153
j0:1b |10ig¥]| 3999 |Lc 75t | 32 G409 4g 205"
10° 38 (0391 4549 313 94 k0 13 t8S
o941 11eiv3 lyegg | 4 3% 1411 1790¢
Viyglnesyladea | QL | b 94t9 Lg%

Barre Plant Data Sheets

b1—



CENTRAL MASS. ASPHALT €O
OLD COLDBROGK RD.
BARRE, NASS.
81005
308-355-2952

Customer Job Custd 9999
CASH SALE DRIVEWAY NIX Jobt 9999
CUST. ON FILE Truck# 2
Bix¢ 13
Name  STATE TOP {TYPE I)
Operator
Ticketd 938t
Time Agg T AGG 3 AGG_2  AGG | Agg Total Asp T ASP A Asp Total
arget 1488 2680 3344 488
6:24:24 0 1460 2640 I3 7499 8 491 491
6:24:56 40 147@ 2650 3319 43R 13 487 487
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge ~Total Cost

Load#
1

6%

Time & Date

Job Total
7.95 06:26:0]1 18/85/98

Fob/Del Location
F 2

Batch T%

7981
15898



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.
BARRE, KASS.
81085
388-335-2932

Customer Job Custt 1|

LORUSSO CORP. BAY STATE HOMES Jobd 3089

3 BELCHER ST, CRAVFORD RD. Truck# LC 757

PLAINVILLE, KASS. GAKHAN Nix¢ 39

02762 Nase STATE BINDER 18X RAP
{Jperator

Tickett 9382

Time Agg TAGG 4 AGGD AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 2780 800 4 880 250 332 8000

6:29:22 -18 2840 998 799 848 2510 7978 S 358 358 8328

6:30:28 20 2080 1209 758 820  23% 8168 13 352 352 16840

6:31:34 30 279 938 708 820  247¢ 7710 14 348 348 24898

6:32:41 40 2770 750 758 820 249 7588 14 335 335 32833

6:33:47 18 2818 740 768 858 2520 7680 12 Kill 351 40864

6:34:33 40 2868 788 758 858 2608 7849 12 359 RN 49054
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 24.53 96:35:46 10/85/98 F 2



CENTRAL BASS. ASPHALT CO.
OLD COLDBROOK RD.
BARRE, %QSS

025
508-335-2952
Customer Job Custé 9999
CASH SALE DRIVEWAY MIX Jobt 9999
CUST. ON FILE Trucké 2
Nix#é
Nase STATE DENSE TOP
Qperator
Ticket# 9383
Time Agg T AGG 2 AGG | Agg Total Asp T ASP A Asp Total Batch Total
Target KM 4900 76 8008
6:36:28 8 2538 4940 7478 9 363 8435
6:37:85 B 250 4900 7450 6 35 386 16871
6:38:12 30 2478 4930 7420 3 382 38z 24873
6:39:18 20 2518 498 7468 3 374 374 32147
6:40:24 20 2540 4910 7458 3 n s 40134
6:41:31 18 2348 5040 7580 4 377 n 48291
Agg Tare Asp Tare

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

Load# Job Total L Date Fob/Del Location
I 24.15 06:42: 24 10105198 F 2

6s



CEHTRAL NASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, NASS.
01085

508- 355 2952
Cugtomer Job Gustd 1
LORUSSO CORP. BAY STATE HOMES Job# 3289
3 BELCHER ST. CRAVFORD RD. Truck# YAD
PLAINVILLE, BASS. OAKHAN Kixé 30
02762 Name STATE BINDER 18X RAP

Qperator

Ticket# 9384
Tue Agg TAGD 4 AGG S5 AGGJ AGG 2 AGG L Agg Total Asp T ASP A Asp Total Batch Total
arge 2788 800 748 808 2520 332 8000

6:48 e 2789 788 779 820 2470 7620 2 352 332 7972

6: 49: 16 28 2749 840 778 798 2480 7628 12 348 348 13940

0:58:23 0 2760 800 779 798 2480 7609 12 344 48 23888

6:31:29 3@ 279 760 710 788 2480 oY, ] 12 Hl b1 31739

6:32:35 18 279 808 749 738 2548 7608 13 357 357 39716

6:33:41 10 72748 81 760 810 249 761@ 12 35 30 47676
Agg Tare Asp Tare

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

Load$ Job Total Tiwe & Date Fob/Del Location
2 48.37 96:54:34 10/85/98 F o2

Lo
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CENTRAL MASS. ASPHSLT €0.
OLD COLDBROOK RD.

BARRE, HASS
01083
3088-333-2952
Customer Job Custt |
LORUSSD CORP. BAY STATE HOMES Jobt 3089
3 BELCHER ST. CRAYFORD RD. Truckt 5 6
PLAINVILLE, HASS. OAKHAN Nizt¢ 30
02762 Hame STATE BINDER 10X RAP
Operator
Tickett 9385
Time Agg TAGG 4 AGG S AGG 3 AGG 2  AGG ) Agg Total Asp T ASP A Asp Total Batch Total
Target 2788 800 748 80 2520 332 8000
6:34:30 10 2008 800 77 818 259 773 13 31 K] 8081
6:33:33 38 2819 8090 768 860 2499 7720 12 330 330 16131
6:37:82 20 2848 780 780 860 2540 7640 13 330 330 24301
6:58:99 20 2748 819 738 810 2568 7650 13 352 332 32383
6:59:15 0 2728 789 718 820 2440 7478 13 334 3M 40127
7:08:21 0 2770 840 738 830 2532 7708 13 k) k=) 48178
Agg Tare Asp Tare

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

Load# Job Total Tiwe L Date Fob/Del Location
3 72.46 07:01:14 18/05/98 F 2

¢t



CENTRAL K
oLD

COLDBROOK RD.
BARRE, NASS.
01005
598-355-2952
Customer Job
CASH SALE TONK OF ORANGE
CUST. OH FILE HOLDSHIRE RD

Time Agg T AGG 4 AGG 3  AGD 2 AGG 1
2000 908 %0 300

Target
7:02:53 -18 2858 938
7:83:33 3@ 2860 860
7:04:39 4@ 2788 928
7:03:45 40 2780 990
7:86:51 2 2778 880
7:87:38 4 2920 989
Agg Tare Asp Tare

Cost/Ton Percent Tax Load

Load# Job Total
1 24.08

19

8%  Je3e
920 i@
938  3eie
838 2940
860  3eie
918  305@

ASS. ASPHALT CO.

7100
7678
7644
7430
7520
7780

Custé 9999
Jobé 3058
Trucké 56 22
Rixé

0

18
¥ame STATE BIKDER
perator

Ticketd 9386

Cost  Awount Tax Dest Charge

Time & Date
07:88:52 18/85/98

Agg Total Asp T ASP A
g9 p 100

407
405
481
398
399
3%

Total Cost

Fob/Del Location
F o2

Asp Total

FIEER 8

Batch Total
8008

8197
16182
24223
J2e71
339%
48166



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, KASS.
01005

588-355-2952
Customer Job
LORUSSO CORP. BAY STATE HONES
3 BELCHER ST. CRANFORD RD.
PLAINVILLE, MASS. OAKHAN
02762

Target

Tise Agg TAGG 4 AGG S AGG3 AGG 2 AGG )
2867 825 7 825 239

Total Cost

7:09:23 18 295 830 810 898 259
7:10:16 3@ 2940 820 780 848 2600
7:12:14 W 2968 859 79 848 2580
7:13:208 0 28 800 700 820 259
7:14:26 18 2898 819 798 838 2600
7:15:32 W@ 2930 840 798 888 2640
7:16:38 20 29¢8 859 780 87¢ 260
7:17:44 20 290 820 75 838 2630
Agg Tare Asp Tare
Cost/Ton Perceat Tax Load Cost
Load# Job Total Time L Date
4 105.79 07:18:37 18/85/98

6

Amount Tax Dest Charge

Fob/Del Location
F o2

Custd 1
Jobt¢ 3089
Truckd LC 542
dix¢ 30
ame STATE BINDER 10X RAP
Operator
Ticket# 9387

Agg Total Asp T ASP IAiB 3 Asp Total
5870 12 362 362
7980 11 359 359
8920 12 365 365
7720 12 364 364
7920 14 363 363
8889 12 339 359
8820 13 365 365
7958 13 361 36l

Batch Total
8250

8432
16771
25156
33240
41523
49962
38347
66638
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CENTRAL RASS. A?PHALT Co.

OLD COLDBROGK RD.
BARRE, HASS.
21983
9088-333-2952
Customer Job Cust? 1
LORUSSO CORP. BAY STATE HOMES Jobé 3889
J BELCHER ST. CRAVFORD RD. Truck# LC 343
PLAINVILLE, HASS. OAKHAN Nix¢ 30
82762 Mame STATE BINDER 18X RAP
Dperator
Ticket# 93%
Time Agg TAGG 4 AGGS AGG 3 AGG 2 AGG L Agg Total Asp T ASP A Asp Total Batch Total
Target 2788 800 748 800 2520 352 8000
8:55:44 8 2800 800 688 788 2500 7568 8 M 334 7914
8:56:28 18 2839 818 730 83 2539 7738 15 350 350 15994
8:37:33 22 2818 818 758 838 2530 7730 15 352 332 24076
8:58:41 18 2810 799 780 848 2520 7740 13 352 352 12168
8:39:47 18 2778 799 70 799 2520 7620 16 354 350 40138
9:00:54 @ 2770 830 T 848 2480 7640 16 352 352 48139
9:02:00 18 2708 759 710 768 2360 7508 15 352 332 35982
9:03:06 3@ 2920 818 7% 8% 252 781¢ 16 351 K5} 64143
Agqg Tare Asp Tare

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

Loadt¢ Job Total Time L Date Fob/Del Location
13 348.22 £9:04:08 10/65/98 F 2
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CENTRAL MASS. ASPHALT CO.

OLD COLDBROOK RD
BARRE, HASS.
81085
988-355-2952
Customer Job Custé |
ljogumsEg Egog'l; gauggﬁ HONES Iobd  JRAY
. A RD. Truck#
PLATNVILLE, ASS. OAKHAN el T
02762 Nase STATE BINDER 10X RAP
QOperator
Ticket# 9447
Tise Agg TAGG 4 AGG D AGG3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch T%
Target 27680 800 748 800 2520 332
10:16319 16 2968 790 768 848 2500 7850 17 356 356 8206
10:17:14 20 2609 820 760 820 255 7199 16 30 350 16306
10:18:50 20 2858 820 710 70 2590 7650 17 351 K1l 24307
18:19:50 30 2808 800 760 838 2900 769 17 39 349 32346
10:21:83 40 2088 780 77 780 2520 77138 18 339 335 40431
10:22:09 180 3810 810 740 820 2540 7920 18 354 334 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
22 583.88 10:23:02 10/85/98 F 2

Ed
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CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, NASS.
610085
588-355-2952
Customer Job Custd 9999
CASH SALE DRIVEWAY HIX Job# 9999
CUST. ON FILE Truckt 3
Bix¢ 33
fase 3/8 TOP
Operator

: T 456 2 ngketl 910
ise A AGG 1 Total Asp T ASP A Asp Tetal tch T
Target % 718 2835 ‘o P 387 s Total ~ atch %

ar
10:37?235 16 2820 2858 3670 15 399 389 6859
10:38:28 40 2818 2939 3748 14 K. 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
1 6.09 10:39:36 18/85/98 F 2

F1-
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CHE%LCMP%PT 0.

BARRE, NASS.
81005
308-355-2952
Customer Job Custé 0688
CHARGE SALE HUNICIPAL PAVING Job# 8888
ACCT.ON FILE Truck# 4
Rix¢ 33
Name 3/8 TOP
Operator
Tickett 9411
Time Agg T AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
arget 2778 283 387 6000
10:41:05 -10 2756 2780 3330 9 389 389 3919
10:41:32 38 274 2820 3960 14 387 387 11866
10:42:52 5@ 2808 2850 3650 12 Ja8 388 17984
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 8.95 10:43:47 18/85/98 F 2

73
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CENTRAL MASS. ASPHALT CU.
OLD COLDBROOK RD.

BARRE, ASS.,
01005

508-335-2952
Cugtomer Job Custé 1
LORUSSO CORP. CDIII OF HASS. Job¢ 2959
3 BELCHER ST. Truck# BLK
PLAINVILLE, NASS. LEICESTER Hix¢ 16
02762 Name STATE DEKSE TOP

Operator
T!gket# 9419

Time Agg T AGG 2 AGG 1 Total Asp T ASP A Asp Total Batch Tot
T % 2524 4990 hay P 76 P Bd*

11:48:32 10 25680 489 7458 9 7 75 8025
11:49:86 8 2578 4968 7530 12 388 360 16133
11:38:23 3@ 2548 4880 7420 11 378 378 24133
11:51:30 60 2538 5179 7700 11 73 7N J2408
11:52:36 3B 2478 4830 7309 19 73 n 40283
11:33:41 7 2510 4860 7379 11 388 588 48233

0
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost

Load$ Job Total we b Date Fob/Del Location
2 48.28 11:54: 35 10/05/98 F 2

74
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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 | STACK TEMP. | ASPHALT | LOADED AND | BUT NOT TESTED.
START STOP JoB # TRUCK |MIX TYPE NO 0 F{11) TEMP, F TESTED. LBS LB8S COMMENTS
6.29 (16) 6.29 2948 LC 757 24 9430 7895 16
704 71" 7777 1 24 9432 66058
714 720 2948 WAD 24 9433 387 351 315 48,114
721 727 2959 BLK 16 9434 400 360 350 48,233 1
728 734 2948 SG 22 24 9435 404 321 320 48,088
735 7 40 9999 3 8 9436 419 306 40,437
740 752 2948 LC 544 24 9437 413 286 66,095 2
783 8.02 2948 LC 542 24 9438 396 302 66.196
802 809 2948 LC 750 24 9439 399 302 48,131
810 815 9999 3 B 9440 402 316 40,226
8:.16 8.26 2948 LC 543 24 9441 404 342 63,645
826 833 2948 LC 386 24 9442 64,257
837 843 2948 LC 752 24 9443 388 359 3157320 48.094 3.4
844 847 8888 4 67 9444 411 337 20014
850 8.57 2948 RS 24 8445 65,832
9.00 9:06 2948 LC 751 24 9446 388 348 325 48.077 5
9.07 9.13 2948 LC 757 24 9447 391 370 320 47.960
9.16 924 2948 1 24 9448 66,158
9.28 934 2959 PER 16 9449 404 326 47,996 6.7
935 940 9999 3 3 9450 449 255 34,130 8
9.40 946 2948 WAD 24 9451 410 214 330 48.081
9.48 954 SG 22 24 9452 411 265 47,919
955 10:.03 2948 LC 541 24 9453 404 3N 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 1026 8868 4 33 9457 18,034
1028 1037 2948 LC 543 24 9458 385 277 330 66,064
10:38 10.48 2948 tC 36 24 9459 394 284 64,046
1047 1053 2948 LC 752 24 9460 390 307 47,914 12
11:.04 111 2948 RS 24 9461 412 297 66,173
1112 1118 2948 LC 751 24 9462 393 297 320/325 48,020 13
11:19 1125 2948 LC 757 24 9463 401 288 47,961
1127 1135 2948 WE 7 24 9464 391 284 66,033 14
11.35 11.38 8888 4 33 9465 392 279 30.446
11:40 1146 2959 BRN 16 9466 383 283 350 47.925
11:46 115 2948 5G 22 24 9467 48,217
11.54 12.00 2948 WAD 24 9468 389 278 3201325 48,186 15
12.02 12.08 2948 LC 541 24 9469 393 273 65,967 17
1218 1217 9999 3 a3 9470 403 308 2,169
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
1258 1307 2948 LC 543 24 9473 400 307 64,141
1308 13.18 2948 LC 36 24 9474 410 320 320 63,838
1318 1326 2948 LC 752 24 9476 391 303 320 48.039
1333 1339 2948 LC 757 24 9476 48,480
13.58 9999 3 8 9477 14,109
1411 8999 3 33 9478 8,026
14:51 9999 3 33 9475 22,264
519 5999 3 15 5451 49,034
Total Total (Ibs.) 1.832.428 536,712
Total (tons) 916.2 268.4
Comments
1 No RAP In Mix (Also Truck wio Exhaust Stack)
2 Waiting On AFF - Slow Down In Tunnet
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 Elavator
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/a Exhaust Cover
15 Port Change
16 Plant Start Up
17 Extendsd Test Start (12:09-12:14)

15

Procda~1.xlIs




PES PROCESS LOG - ASPHALT PLANT D IN BARRE, MA
Run No. 2 - October 6, 1998 As()%r B\ Mix T \] p=
Data recorded by Frank Phoenix
MIX ¢
TICKET | TEMP. F |STACK TEMP, F| ASPHALT | ASPHALT LOADED AND
START STOP Jos # TRUCK [MIXTYPE] NO. (10) “n TEMP, F TESTED. LBS Asphalt By Mix COMMENTS
7:35 7:.40 9999 3 8 1 419 306 40,437
8:10 8:15 99399 3 8 2 402 316 40,226
80,663
721 7:27 2959 BLK 16 9434 400 360 350 48,233 1
9:28 9:34 2959 PER 16 9449 404 326 47,996 67
11:40 11.46 2959 BRN 16 9466 383 283 350 47 925
144,184
7:14 7:20 2948 WAD 24 9433 387 351 318 48,114
728 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
8.16 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 2848 LC 757 24 9447 3N 370 320 47,960
9:40 9:46 2948 WAD 24 9451 410 214 330 48,081
9:48 9:54 S$G 22 24 9452 411 265 47,918
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 330 307 47,914 12
11:04 1N 2948 RS 24 9461 412 297 66,173
11:12 1118 2948 LC 751 24 9462 393 297 3201325 48.020 13
11:19 11:25 2948 LC 757 24 9463 401 288 47,961
11:27 11:35 2948 WE 7 24 9464 391 284 66,033 14
11:54 12:00 2948 WAD 24 9468 389 278 3201325 48,186 15
12:02 1209 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 1307 2948 LC 543 24 9473 400 307 64,141
1308 1318 2948 LC 36 24 9474 410 320 320 63,838
1319 13:26 2948 LC 752 24 8475 391 303 320 48,039
1,520,852
9:35 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 1217 9999 3 33 9470 403 309 2,169
66,745
8:44 8:47 LT 4 4 9444 411 337 20,014 20,014
Total 3945 Total (Ibs.) 1,832,428 1.832,428
Total (tons) 9162 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 - Tunnet Not Secure
6 Oumped 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 Inlet
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)
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CENTRAL MASS. ASPHALY CO.
OLD COLDBROOK RD.
BARRE,%{SS
588-355-2952
Customer Job Custé 1
LORUSSO CORP. CONN. OF MASS. Jobé¢ 2948
3 BELCEER ST. DIST. 3 / CONTRACT ¢# 9 Trucké ¥AD
PLAINVILLE, NASS. RTE. 12 ASHBURNHAN Bixt
02762
rator
I - 5 T ghett 9413
ime T AGG 3 S AMG2 ARG Total ASP &
Target a0 U476 88 1426 292 %0 sp 384
7:138 -0 21450 73 1368 2928 749 9 387
7:13:57 0 245 920 1418 2928 7708 13 386
7:15:3 28 UM 80 14 299 7689 14 382
7:16:9 20 514 85 1450 2999 7718 12 381
7:17:19 19 24M 760 14@ 2940 7610 13 382
7:18:22 -10 4N 776 1418 299 7620 11 386
Agg Tare Asp Tare

Cost/Ton Percest Tax  Load Cost

Load# Job Total
2 48.98

24
Mase MODIFIED TOP 101 RAP

Asount Tax Dest Charmpe Total Cost

Time & Date
£7:19:14 19/86/98

Fob/Del Location
F 2

Asp Total

387
386
382
381
382
386

Batch Total
8000

871
15963



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.
BARRE, ASS.
21085
388-355-2952

Customer Job Custé 1

LORUSSO CORP. CONM OF MASS. Job# 2939

3 BELCHER ST. RIE9 Trucks BLK

PLAINVILLE, MASS. LEICESTER Nix¢ 16

92762 lale STAYE DEKSE TOP

rator
T cket# 9434
Time Agg TAGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
4999 576 0000

Target pars)
7:19:31 e 578 49 1479 9 579 379 8849
7:20:3 20 2489 4910 739 7 an an 16816
T:21:44 @ 2548 4890 7430 b 376 976 14822
7:22:31 -10 238 4920 7470 7 an n 32069
7:23:571 20 258 4870 7390 8 378 578 40937
7:2543 10 2550 57 7620 6 576 376 48233
Agg Tare Asp Tare

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

Load# Job Total »e b Date Fob/Del Location
1 24,12 97:25: 56 10106198 F 2

19



CENTRAL MASS. ASPHALT CO.

0LD COLDBROOK RD.
BARRE, NASS.
01005
308-3535-2952
Customer Job Custt 1
LORUSSO CORP. COMN. OF NASS. Job# 2948
3 BELCHER ST. DIST. 3 / CONTRACT ¢ 9 Truckd 3G 22
PLAINVILLE, NASS. RTE. 12 ASHBURNHAN Hixk 24
02762 Rawe HODIFIED TOP 10X RAP
Ogerator
Ticket# 9435
Time Agg TAGG3 AGG D AGG 2 AGG | Agg Total Asp T ASP A Asp Total
Target 1420 2929 384
7:26:52 -1 2460 780 1440 2080 7560 8 385 385
7:27:39 18 4N 79 13% 2910 7549 11 381 Bl
7:28:45 0 2460 820 1430 2889 759 19 382 382
7:29:51  -18 249 840 1420 2910 7660 9 382 382
7:30:57 10 2480 830 1420 293 7669 10 386 386
TN N 50 609 1430 3030 7780 19 382 382
Agg Tare Agp Tare

Cost/Ton Percent Tax  Load Cost

Load$ Job Total
3 72.84

Amount Tax Dest Charge

Tiwe & Date
©7:32:56 10/96/98

Total Cost

Fob/Del Location
F 2

Batch Total
0000

7945
15866
23838
31889
33926
40088


http:Cueto.er

CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

01085
588-355-2952
Customer Jab Cust# 9999
CASH SALE DRIVEWAY NMIX Jobt 9999
CUST. OH FILE Truck# 3
Hix¢ 8
liame  BINDER MIX
Operator
Tickett 9436
Time Agg TAGG 4 AGG 3 AGG 2 AGG ) Agg Total Asp T ASP A Asp Total Batch Total
Target 2812 1140 1140 2568 400 5000
7:33:31 e 3120 1100 1118 2508 7830 7 401 401 8231
7:34:22 0 2899 1140 1120 2500 7650 9 338 398 16273
7:33:33 18 2858 1150 {140 2519 7650 8 401 481 2439
7:36:39 20 2846 1180 {130 2518 7660 8 401 481 32391
7:37:45 18 2888 1120 1150 2500 7650 7 3% 3% 40437
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 97:38:38 19/06/98 F 2



vy
CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.
BARRE, NASS.
01085
88-355-2952
Lustaser Jod Custs 1
LORUSSO . CONN. OF NASS. Jobt 2948
3 BELCHER ST. DIST. 3 7/ COMTRACT ¢ 9 Trucké LC 544
PLAINVILLE, HASS. RTE. 12 ASHBURMHAN Bix¢ 24
02762 Mame NODIFIED TOP 10X RAP
rator
Ticket# 9437
Tise Agg TAGG 3 AGG S AGG.2  AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 2533 825 1464 3011 3% 8249
7:39:51 -8 2568 858 1510  3e1e 7938 ] 44
7:40:37 20 2508 820 1430 AR 7810 ? 91 Nt 16539
7414 W 240 848 148 340 7870 ? 9 194 24799
7:42:52 18 2519 832 14880 390 7928 8 401 481 k). )
7:46:42 ¥ BN gie 1410 2950 7709 9 392 392 41212
7:47:49 0 254 820 1470 039 7868 8 395 395 49467
7:48:55 0 2568 770 1499 2000 7820 9 397 397 57684
7:50:0¢6 20 2568 9%9 1480 o190 go10 9 491 491 66995
Agg Tare Asp Tare

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

Load# Job Total Tise b Date Fob/Del Location
4 105.89 97:50:53 19/06/98 F 2

B2~

2



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, BASS.
01005
588-355-2952
Customer Job Custf 1
LORUSSD CORP. CONN. OF MASS. Jobt 2948
3 BELCHER ST. DIST. 3 / CONTRACT ¢ 9 Truck# LC 542
PLAINVILLE, HASS. RTE. 12 ASHBURRHAM Hixd 24
02762 Kame KODIFIED TOP 10X RAP
rator
Ticket# 9438
Time 4gg TAGG3 AGG S AGG 2 AGG ) Agg Total Asp T ASP A Asp Total Baich Total
Target 593 825 1464 Nl 3% 8249
7:51:33 -0 260 89¢ 1500 2810 .7 ] 6 395 39 8415
7:52:19 8 2558 800 1460 3029 7830 9 397 397 16642
7:54:11 2510 818 1418 29% .T128 9 I N 247%
7:55:17 16 2599 830 1448 Jele 7832 9 394 3N 32988
7:5:24 20 259 780 1459 3820 7788 8 3% 395 41155
7:57:9 20 2568 926 1460 300 7960 8 492 482 493537
7:58:35 20 297 B60 1499 3020 7948 9 392 392 57869
7:59:42 0 2578 83 1510 390 7939 U] 197 397 6619
Agg Tare Asp Tare

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

Load# Job Total Tine § Date Fob/Del Lecation
9 138.19 08:00:35 10/06/98 F 2



CENTRAL HASS. ASPHALT C0.
OLD COLDBROOK RD.

HASS.
01085
588-355-2952
Custoser Custt 1
LORYSSO COMN. OF MASS. Job# 2948
3 BELCHER ST, DIST. 3 / CONTRACT # 9 Truck? LC 758
PLAINVILLE, HASS. RTE. 12 ASHBURNHAX Hix¢ 24
82762 Name NODIFIED TOP 181 RAP
rator
Ticket# 9439
Time Agg TAGG 3 AGG S AGG 2 AGG ) Agg Total Asp T ASP A Asp Total
Target 2476 800 14206 292 84
8:81:25 - yLy. | 868 138 2879 7508 6 84 ]
8:02:16 10 247 816 1408 299 7608 9 383 .4
8:03:2 2 UN 78 1468 2900 7620 9 384 84
8:84:33 ¥ 2518 8786 1480 2940 7728 S 384 K ]
8:65:45 22 2580 840 1450 294 TR 9 382 182
8:06:50 39 2500 818 1458 29 7668 9 384 84
Agg Tare Agp Tare
Cost/Ton Percent Tax  Load Cost Awount Tax Dest Charge Total Cost
Load# Job Total Tive L Date Fob/Del Location
3 162.26 98:07:43 19/06/98 F 2

Batch Total
5000

7884
15867
23871
31975
40087
48131



CENTRAL MASS. ASPHALT Cu.

OLD COLOBROOK
BARRE,I!ASS
508- 355 2952
Cuatomer Job Cust# 9999
CASH SALE DRIVEVAY MIX Jobt 9993
CUST. ON FILE 'l'ruckt g
lale BINDER MIX
Operator
Ticket# 9440
Time Agg T AGG 4 AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 2812 1140 1140 2508 400 8000
8:08:15 8 7% 1158 1e7eé 249 7460 9 404 484 7664
8:09:03 10 2816 1160 1138 2500 7600 7 443 443 15867
B:11:19 20 2846 1188 1178 250 7699 7 3% 338 23959
8:12:25 @ 283 1188 1170 25680 7760 6 400 400 32115
8:13:31 16 2888 1130 l17@ 2330 7718 6 481 481 40226
Agg Tare Asp Tare

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

Load# Job Total § Date Fob/Del Location
2 40.33 08: 14'24 10/06/98 F 2

8<



CENTRAL MASS. ASPHALT CO. I/
OLD COLDBROOK RD. -

BARRE, HASS.
61005 F 7
588-355-2952 /7 /7
Cuatomer Job Cust? |
LORUSSO: CORP. COMN. OF HASS. Jobt 2948
3 BELCHER ST. DIST. 3 / CONTRACY # 9 Trucké LC 543
PLAINVILLE, MASS. RTE. 12 ASHBURNHAM Bixd A
92762 lase NMODIFIED TOP 18X RAP
rator
Ticket# 9441
Time Agg TAGG3 MGG S AGG2 AGG ) Agg Total Asp T ASP A Asp Total Batch Total
Target 2476 800 1426 2920 384 ]
8:14:58 8 UN 770 1340 2868 739 4 384 384 7774
8:15:43 20 2460 780 1420 289 7558 6 382 382 15796
8:18:2 -18 oM 818 1456 2930 7718 7 383 383 2319
8:19:38 8 2N 740 148 2959 7658 7 383 383 31832
8:20:44 8 2500 78 1438 2940 759 7 383 83 39685
8:21:50 -l1& 2499 750 1%8 2844 7440 7 383 K- <] 47628
8:22:56 18 4% 780 1418 2919 7338 7 385 385 38543
8:24:02 8 UN 8286 1450 2960 TR 6 382 382 63645
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Amcunt Tax Dest Charge Total Cost
Load# Job Total Time & Date Fob/Del Location
7 194.08 ©8:24:35 10/06/98 F 2



CENTRAL NASS. ASPHALT CO.
GLD COLDBROOK RD.

BARRE, NASS.
01885
5088-155-2952
Cugtoser Job Cust? |
LORUSSD CORP. CONN. OF NASS. Job# 2948
3 BELCUER ST, DIST. 3 / CONTRACT # 9 Truck? LC 752
PLAIRVILLE, HASS. RTE. 12 ASHBURNHAN Nixd A
02762 Nawe MODIFIED TOP 18% RAP
rator
Ticket# 9443
Time Agg TAGG 3 AGG 3 AGG 2 AGG ) Agg Total Asp T ASP A Agp Total Batch Total
arget 2476 80 1420 2920 4 6000
8:35:57 -2 24N 830 1368 2939 757 ) 387 387 7957
8:36:48 20 249 800 1410 299 7650 7 K] 383 13998
8:37:47 18 2508 808 1420 2990 76290 7 382 382 22992
8:38:53 20 478 838 140 2900 7640 7 381 38! 32813
8:39:59 20 2480 800 1430 299 7660 7 384 4 40957
8:41:05 20 2489 80 1430 2940 7658 7 387 87 48094
Agg Tare Asp Tare

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

Load? Job Total Time & Date Fob/Del Location
9 250.26 98:41:57 10/06/98 F 2

8%



CENTRAL MASS. ASPHALT GO.
OLD COLDBROGK RD.

66085
132%
20014

BARRE, HASS,
21005
388-135-2952
Customer Job Cust# 8888
CHARGE SALE NUNICIPAL PAVING Jobt 8868
ACCT.ON FILE Truck? 4
Nix¢ 67
Name SIDE YALK
QOperator
Ticket# 9444
Time Agg T AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 000 4250 417 6667
8:42:36 -10 1958 4240 6199 4 415 415
8:43:16 8 W18 4260 6279 3 421 421
8:45:19 0 03 4279 6300 4 418 418
Agg Tare Asp Tare

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

Load# Job Total Tiwe b Date Fob/Del Location
1 1a.91 08:46:13 10/06/98 F 2

g9

\\



CENTRAL NASS. ASPHALT CO.
0LD COLDEROOK RD.

BARRE, HASS.
81085
588-355-2952
Custoser Job Custé 1
LORUSSO CORP. CONN. OF MASS. Jobt 2948
3 BELCEER ST. DIST. 3 / COMTRACT # 9 Truck# LC 751
PLAIRVILLE, NASS. RYE. 12 ASHBURNHAN Nix¢ 24
92762 Name MODIFIED TOP 10X RAP
rator
Ticket$ 446
Time Agg TAGG 3 AGG S AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 2476 88 1420 290 184 8400
8:59:89 e 251 800 1410 2970 7699 2 388 388 86878
8:59:52 S8 2480 8@ 1400 2920 760 6 384 384 16892
9:01:14 40 2580 800 1420 2988 7620 6 384 384 24996
9:02:21 40 2500 690 1420 2950 7678 6 81 8l 2147
9:33:27 4 MN 788 1390 2808 7548 6 387 87 40074
9:84:33 10 2460 799 1450 2928 7620 6 383 83 40077
Agg Tare Asp Tare

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

Load# Job Total Tise 8 Date Fob/Del Location
11 ».2 29:05:26 10/06/98 F 2

89



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOX RD.

BARRE, MASS.
910035
308-355-2952
Custoser Job Custt |
LORUSSD CORP. COMH. OF MASS, Job# 2048
3 BELCHER ST, DIST, 3 / CONTRACT # 9 Truck# LC 757
PLAINVILLE, NASS. RTE. 12 ASHBURRHAN Hixg 24
82762 Nawe MODIFIED TOP 18X RAP
rator
Tickets 9447
Time Agg YAGG 3 AGG S AGG 2 AGG ) Agg Total Asp T ASP A Asp Total Batch Total
Target 476 80 M2 290 384 6000
9:86:M4 20 2588 820 1420 2910 7650 4 384 384 8834
9:96:48 40 249 810 1468 2920 7689 6 J84 B4 16838
9:08:83 40 249 83 1420 293 7679 7 387 7 24155
9:09:16 18 2488 788 1466 290 765 7 J83 383 32188
9:10:16 48 UR 77é 1350 2868 7438 6 383 3 40001
9:11:22 40 2388 799 1399 2999 7580 7 n m 47969
Agg Tare Agp Tare
Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost
Load# Job Total Tise & Date Fab/Del Location
12 N2 89:12:14 10/06/98 F o2



CENTRAL MASS. ASPHALT €0,
GLD COLDBROOK RD.

Load Cost

Custoaser
LORUSSO Cﬂgg.
31.%, Wigs,
02762
Time Agg T AGG 2 AGG )
arget 524 490
9:25:5% 0 2568 48%
9:26:38 40 2518 4880
9:28:33 1@ 2538 4929
9:29:39 40 248 4930
9:30:45 S0 2540 9%
9:31:51 40 2470 4868
Agg Tare Asp Tare
Cost/Ton Percent Tax
Load# Job Total
2 48.12

L

Mk

7450
739%
7450
7470
7440
7338

Amount Tax Dest Charge Total Cost

SO0 N U

Agg Total Asp T ASP &
% P 576

n
an
380
376
376
5689

we § Date

89:32: 45 10106198

Cugtt l
Job#

[ B

Rase  STATE DEMSE TOP

rator
Ticket#

9449

Asp Total

577
577
8
376
376
589

Fob/Del Location
F 2

Batch Total
2000

6827

15994
24024
32070
40086
479%

v
v



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

Customer
CASH SALE
CUST. ON FILE

Target 3936
9:34:54 3930
9:35:28 40 3980
9:36:35 4 19
9:37:41 58 3968

Agg Tare Asp Tare

Cost/Ton Perceat Tax

Load# Job Total
1 17.

Q92—

Job
DRIVEVAY RIX

Total Asp T ASP A
Agg P Ae

M5
30
M5
399

4970 8020 3
4050 8030 6
4030 7960 6
3970 7938 6
Load Cost
Time & Date
07 ©9:38:34 10/06/98

Custd 9999
Jobt 9999
Truck# 3
Hix¢ 33
Nase 3/8 TOP
Operator
Ticket# 9450
Asp Total Batch Total
8508
45 8365
390 17145
M5 25650
399 34138

Asount Tax Dest Charge Total Cost

Fob/Del Location
F o2

S



01085
588-335-2952
Customer Job Cugté |
LORUSSO CORP. COWM. OF MASS. Jobt 2948
3 BELCHER ST. DIST. 3 / CONTRACT # 9 Truck$ WAD
PLAINVILLE, MASS. RTE, 12 ASHBURNHAN Nixé 24
82762 Name MODIFIED TOP 10% RAP
rator
Ticket# 9451
Time Agg TAGG 3 AGG S AGG 2 AGG ) Agg Total Asp T ASP A Asp Total Batch Total
arget 2476 08 1428 2929 384 8000
§:39:18 @ 2460 8% 1380 2849 7330 8 186 386 7916
93:39: 4 B 24N 750 1418 2930 7580 7 380 388 15876
9:41:38 60 2440 850 1410 290 7638 8 388 388 23886
9:42:44 40 2460 83 1438 29 7658 8 386 386 31922
9:43:50 30 250 840 1490 29540 7720 9 382 382 40024
9:44:36 0 2500 810 1458 2910 7678 8 387 387 48081
Agg Tare Asp Tare

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

Load# Job Total Time § Date Fob/Del Location
14 388.32 £9:45:49 198/86/98 F 2

9



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, NASS.
01065
88-355-2952
Custoser Job Custt 1|
LORUSSO CORP. COMN. OF MASS. Jobé 2948
3 BELCHER ST. DIST. 3 / CONTRACT ¢ 9 Trucké LC 541
PLAINVILLE, NASS. RYE. 12 ASHBURNHAN Hizd 24
92762 kase MNODIFIED TCP 10X RAP
Operator
Ticket# 9433
Time Agg TAGG 3 AGG S AGG 2 AGG 1 4gg Total Asp T ASP A Asp Total Batch Total
Target 2553 825 1464 3011 3% 8249
9:53:27 10 252 8¢ 1400 3010 7738 7 492 482 8132
9:54:10 60 2540 818 1458 299 7829 9 M 9 16346
92:55:9 44 5N 838 149 3010 7990 10 39 193 24639
9:597:65 N 2568 868 1498 2020 7939 18 N 393 32962
9:58:11 N 2518 80 1900 3038 7889 10 319 K32 41241
9:59:17 R 2578 8i¢ 1399 2970 7748 18 R ] Kps} 49374
10:00:24 3@ 250 799 148 299 7748 10 3% 394 57508
10:01:20 68 2548 828 1460 3040 7360 10 398 338 65766
Agg Tare Asp Tare

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

Load$ Job Total Time & Date Fob/Del Location
16 445.16 19:02:23 19/06/98 F 2



CENTRAL MASS. ASPHALT £0.
COLDBROCK RD.

oLD
MASS.
01085
588-335-2952

Cugrtomer Job Custé 1

LORUSSO CORP, CONN. OF NASS, Jobé¢ 2948

J BELCHER ST. DIST. 3 / CONTRACT ¢ 9 Trucké LC 542

PLATNVILLE, MASS. RTE. 12 ASHBURNHAN Hix¢ AU

92762 Nase MODIFIED TUP 101 RAP

QOperator
Ticket$ 9455
Time Agg TAGG 3 AGG S AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target PNy ] 825 1464 3011 3% 8249

10:47:05 10 258 858 1418 3810 779 2 3% 3% 8186
10:07: 8 8 254 810 1460 3010 7829 9 395 395 16401
10:08:56 40 2568 8586 1499 30 7928 9 394 P4 24715
10:18:03 30 254 840 1488 299 7858 9 338 398 32963
10:11:09 20 2610 83 1460 3840 7948 10 3% 3% 41299
10:12:15 S0 2578 832 140 N0 7860 9 400 400 49559
10:12:21 68 2599 818 1438 300 7799 9 394 3N 37743
10:14:27 4@ 2518 79 1416 381@ 70 9 3% )] 65858
Agg Tare Agp Tare

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

i

Loadt .Job Total Tiwe R Date Fob/Del Location
1?7 478.99 10:15:19 10/06/98 F 2

W


http:BELCIF.ll

CENTRAL MASS. ASPHALT (N,
0LD COLDBROCK RD.

BARRE, MASS.
91085
3088-335-2952

Custoser Job Custé 1

LORUSSO CORP. COMN. OF MASS. Jobd 2948

3 BELCHER ST. DIST. 3 / CONTRACT # 9 Truck$ LC 542

PLAINVILLE, MASS. RTE. 12 ASHBURNHAN Bixd 24

92762 Name MHODIFIED TOP 10X RAP

Oyerator
Ticket# 9458
Time lgg TAGG3 AGGS AGG2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
ar 253 825 1464  38li 3% 8249

18:27: 15 18 2580 79 1399 2968 170 5 3% 3% 8116
10:28:00 50 2600 1450 00 7920 8 394 3N 16439
10:29:3 40 2580 799 1500 XN 7898 9 393 33 24713
10:28:29 68 2560 850 1468 3978 7948 10 409 409 33833
10:31:35 68 2560 848 1476 00e 7870 9 3% 34 41317
10:32:41 60 2588 859 1480 3980 7999 9 M M 43701
10:33:48 30 2480 840 1518 2978 7808 9 798 398 57899
10:3:4 58 2570 799 1400 3910 7778 9 3% K2 5] 66064
Agg Tare Asp Tare

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

Load# Job Total e 3 Date Fob/Del Location
19 535.22 10:35: 46 10106198 F 2

NIz



OLD
BARRE, HASS.
01085
388-355-2952
Customer Job Cust? |
LORUSSO CORP. CONN. OF MASS. Job# 2948
3 BELCHER ST. DISY. 3 / CONTRACT # 9 Truck? LC 36
PLAINVILLE, NASS. RTE. 12 ASHBURNHAN Hixd 24
82762 Rame NODIFIED TOP 10X RAP
Operator
Tickets 9459
Time Agg TAGG3 AGGD AGG 2  AGG L Agg Total Asp T ASP A Asp Total Batch Total
arge 176 80 1420 2920 384 8902
18:36:17 58 2468 809 1420 2889 7568 10 384 384 7944
10:37:06 70 2500 810 1420 2940 7678 10 389 389 16043
10:38:%6 B 24N 70 1410 2878 7560 19 RIp) I 23942
10:39:42 ¥ 2510 788 140 2960 7699 11 384 384 Jnle
10:40:48 68 2489 79 1460 2918 7648 19 386 386 40042
19:41:54 50 2490 840 1368 2929 7578 19 387 Y] 4799
10:43:00 60 2480 788 1410 2939 7608 9 385 385 35984
10:44:87 68 2440 788 1468 3000 7680 9 382 a2 64046
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost  Amount Tax Dest Charge Total Cast
Load# Job Total Tise & Date Fob/Del Location N
» 567.24 18:44:59 10/06/98 F o2 (‘Jﬂ‘/
M
] / 7
J/
o

At

/)\
e



CENTRAL MASS. ASPHALT CU.
OLD COLDBROOK RD.

BARRE, MASS.
91005
988-355-2952
Customer Job
LORUSSO CORP. COMR. OF MASS.
3 BELCHER ST. DIST. 3 / CONTRACY # 9
;%Ag;VILLE,!ASS. RYE. 12 AGHBURNHAX

Custé 1

Job# 2948

Truckt LC 752

Hix¢ 24

Name NODIFIED TOP 18X RAP

Og'e:rator
Ticket# 9460

Time Agg TAGG 3 AGG S AGG 2 AGG | Agg Total Asp T ASP A Agp Total
Target 2476 800 1420 2920 384
10:45:47 20 7% 1428 2958 7668 7 387 387
18:46:31 S8 2529 83 1450 2850 7658 10 378 18
10:47:37 48 24N 799 1360 2950 7528 10 382 182
10:48:43 60 72510 808 1408 3000 7710 10 389 389
16:49:49 40 450 799 1428 2830 7518 10 344 K]
10:58:55 60 4% 798 1420 2869 7568 9 384 384
Agg Tare Asp Tare
Coat/Ton Percent Tex  Load Cost Ascunt Tax Dest Charge Total Cest
Load? Job Total Tise & Date Fob/Del Location
2 591.28 19:51:47 1886738 F 2

2%

Batch Total
8008

8047
16875
23977
76
39978
47314



CENTRAL HASS, ASPIIALT co.
COLDBROOK RD

OLD
BARRE,I.[ASS
588-355-2952
Customer Jab Custé 1
LORUSS) CORP. CONN. OF MASS, Jobé 2948
3 BELCHER ST. DIST. 3 / CONTRACT # 9 TrucktRS
PLATNVILLE, HASS. RTE. 12 ASHBURNHAN Hixé
92762 Hame !ll)IFIED TOP 19X RAP
Operator
Ticket# 9461
Tin Agg TAGG 3 MGG S  AGG 2 AGH ) Agg Total Asp T ASP A Asp Total Batch Total
arget 533 825 1464 3011 1% 8249
11:01:06 28 %640 780 1510 3659 7980 3 3% 3% 8376
11:02:39 60 2590 800 14286 299 7768 12 94 3N 1653
11:03:57 60 235 830 1470 3048 7899 12 N 3% 24814
11:05:8¢4 60 2568 89 149 29% 7939 12 K32 N 33143
11:06:10 3@ 2588 850 1588 3210 7940 11 IH Ky, ] 41477
11:07:16 60 2590 830 1450 3R10 789 11 97 K] 49764
11:08:23 60 2568 Bl 1518 2970 7850 18 I 394 30088
11:09:28 60 2500 8le 1518 29N 770 19 3% 3% 66173
Agg Tare Asp Tare

Cost/Ton Percemt Tay  Load Cost  Amount Tax Dest Charge Total Cost

Load? Job Total pe & Date Foh/Del Location
n €24.29 11:19: 20 10/06/98 F 2

1



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

. BARRE, MASS.
91005
508-355-2952
Custower Job Custé |
LORUSSO CORP. COMN. QF MASS. Job# 2948
3 BELCHER ST. DIST. 3 / CONTRACT ¢ 9 Trucké LC 751
PLATNVILLE, MASS. RTE. 12 ASHBURNHAN Hixk 24
82762 Kame NODIFIED TOP 1@% RAP
Operator
Ticket# 9462
Tise Agg TAGG 3 AGG S AGG 2 AGG Agg Total Asp T ASP A Asp Total Batch Total
Target 2476 808 1420 2928 384 8000
11:10:43 40 168 79 1430 299 7580 10 389 389 7963
11:11:40 68 249 820 1420 2930 7660 9 382 382 16011
11:12:52 40 1N 810 1460 2910 7678 18 385 383 24866
11:13:58 40 2460 810 143 293 7630 1@ 3082 382 32078
11:15:64 56 2510 818 1400 299 7680 18 399 389 0147
11:16:10 58 2400 800 1380 2880 749 3 REX] 383 48020
Agg Tare Asp Tare

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

Load# Job Total Tine § Date Fob/Del Location
23 648.30 11:17:02 18/06/98 2

loo



CENTRAL WASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, BASS.
01825
308-355-2952
Customer Job Custt |
LORUSSD CORP. COMNM, OF MASS. Job# 2948
3 BELCHER ST. DIST. 3 / CONTRACT # 9 Truck# LC 757
PLAINVILLE, MASS. RTE. 12 ASHBURMHAN Bixk 24
82762 Hame NODIFIED TOP 1% RAP
{Operator
Ticket# 9463
Time 499 TAGG3 AGE S AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 2476 800 1420 2920 384 8000
11:17:56 2460 786 1450 2959 7640 7 386 3% 8026
11:18:39 60 4N 799 140 290 7568 18 382 182 15968
11:19:46 48 204N 826 1420 292 7658 19 w5 385 24083
11:20:52 70 2468 868 1430 2919 7680 9 384 384 32067
11:21:58 5@ 2578 770 1368 2900 7600 3 B4 384 40951
11:23:26 78 420 7 1410 2958 7530 9 389 389 47961
Agg Tare Agp Tare

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

Load$ Job Total Tize § Date Fob/Del Location
24 672.28 11:24:18 10/04/98 F 2

Loy



CENTRAL BASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, NASS.
01085
508-335-2952
Custamer Cugtd |
LORIISSO CORP. COMN. OF MASS. Job# 2948
3 BELCHER ST. DIST. 3 / CONTRACT # 9 Truckt ¥E 7
PLATNVILLE, NASS. RTE. 12 ASHBUREHAN Nix¢ 24
02762 Name MODIFIED TOP 10X RAP
QOperator
T TAGG3 AGGS 2662 MGG 1L Total : gk:g Hot
ine Al A ) ota A

Target ‘o 2553 825 1464 381l b tsp 3%
11:25:00 30 848 152 3068 7950 ? 39% 3%
11:25:46 0 2568 819 1488 3009 7850 S Ky X] 33
11:27:16 68 2540 820 1480 2989 7820 3 39 19
11:28:22 68 2580 830 1460 3020 789 9 3% 3%
11:29:29 68 2509 798 1430 3608 7818 3 397 397
11:33:8 49 250 800 1440 3070 7860 9 395 395
11:31:42 60 2% 858 1480 295 7878 S 400 409
11:32:48 70 2519 818 1440 300 78:8 19 397 97
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost Asount Tai Dest Charge Total Cost
Load# Job Total Tise & Date Fob/Del Location
25 705.30 11:33:40 10/96:38 F 2

|02

Asp Total Batch Total
8249

846
16589
24898
33094
41381
49556
37826
66033

~

o‘\



CEITRAL HASS. ASPHALT Co.
LD COLDBROOK RD.

BARRE, HASS.
01085
588-335-2932
Customer Job Custé 8888
CHARGE SALE NUMICIPAL PAVING Job# 8888
ACCT.ON FILE Trucks &
Nix¢ 13
Kame 3/8 TOP
Operator
Ticket# 9465
Time Agg T AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target M3 M 464 7501
11:34:20 S0 /20 6% 7120 7 484 484 7684
11:34:59 68 3518 3760 7270 7 482 482 153%
11:36:85 70 340 3518 7050 8 486 486 22892
11:37:12 88 351 359 707¢ ) 484 484 39446
Agg Tare Asp Tare

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

Loadé Job Total Time & Date Fob/Del Location
2 24.24 11:38:04 18/06/98 F 2

(63



CENTRAL MASS. ASPHALT CO.
OLD COLDBROCK RD.

BARRE, NASS.
01885
388-355-2952
Customer Job
LORUSSO CORP. CoMt OF NASS
3 BELCHER ST. RTE S
PLAINVILLE, MASS. LEICESTER
82762
Time dgg T AGG 2 UGG 1
Target 3524 4900
11:39:11 40 2510 4889 73R
11:39:47 99 2550
11:48:52 80 255 %% ;828
11:41:59 80 2540 4860 7420
11:43:65 110 2478 4830 7300
11:44:11 100 201@ 4850 7368
Agg Tare dsp Tare

Cost/Ton Percent Tax

Load; Job Total

lo_c(,,

W O3 &

Tine L Date
72.08 11:45:04 10/06/98

Total Aap T ASP A
hag i 576

576
i
3080
T
374

Custé |
Jobt 2999
Trucké BRK
Hixt 16
Nase STATE DENSE TOP
Operator
Ticket# 9466
Asp Total Batch Total
5000
576 79%6
580 2114
S77 39991
574 47925

Load Cost Amount Tax Dest Chaice Total Cost

Fob/Del Location
F 2



CENTRAL WASS. ASPHALT 0.
OLD COLDBROOK RD.

01085
588-355-2952
Customer Job Custd 1
LORUSSO CORP. COMN. OF MASS. Job# 2948
3 BELCHER ST. DIST. 3 / CONTRACT # 9 Truck? WAD
PLAIKVILLE, NASS. RTE. 12 ASHBURNHAN Hixé 24
02762 flame NODIFIED TOP 10X RAP
rator
Ticket# 9468

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

arget 2476 a0 1420 2928 384 0000
11:52:31 58 2488 800 1418 289 7560 18 386 386 7966
11:33:19 8 U 780 1440 299 7638 1¢ 384 84 15968
11:39:22 5S¢ 2520 832 1430 2089 7668 1@ 79 Kip] 24019
11:56:28 9 2529 778 1340 2840 7478 1¢ 387 387 31876
1:57:3 ! 2558 800 1420 2988 7158 18 388 388 40014
11:38:41 70 257¢ 80 148 297 T798 11 382 382 48186

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

Load# Job Total Tine & Date Fob/Del Location
27 753.59 11:59:33 19/@6/98 Foo2

lo§



- - -~ 3 “ - . - . e

CENTRAL MASS. ASPHALT CO.
OLD COLDBROGK RD.

BARRE, #45S.
01085
588-355-295
Customer Job Custt 1
LORUSSO CORP. COMN. OF MASS. Job# 2948
3 BELCHER ST. DIST. 3 / CONTRACT ¢ 9 Truck# LC 541
PLAINVILLE, NASS. RTE. 12 ASdBURMHAN Nix¢ 24
82762 lane MODIFIED TOP 10% RAP
rator
Ticket# 9469
Time Agg TAGG 3 AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 2352 825 1464 3011 3% 8243
12:00:01 40 2568 8280 1460 3060 7920 13 398 39 8319
12:00:55 40 2488 850 1456 3129 7908 3] 395 395 16614
12:802:43 40 2648 826 1460 2939 7850 11 409 409 24864
12:83:16 70 249 818 1500 299 779 11 93 33 347
12:84:21 9% 2520 8% 1413 299 7128 1l 394 M 41161
12:05:28 9% 26008 840 1452 2980 7879 10 397 K2/ 49428
12:96:33 88 2568 868 1520 3030 7978 9 195 3% 37793
12:07:40 62 2518 840 1428 2010 7760 19 354 Ky 0 65967
Agg Tare Asp Tare

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

Lcad# Job Totsl Tie & Date Fob/Del Location
28 786.48 2:08:46 10/86/98 F 2

{06



CENTRAL NASS. ASPHALT CO.

OLD COLDBROOK RD
BARRE, NASS.
01085
988-353-2952
Customer Job
CASH SALE DRIVEVAY NIX
CUST. ON FILE

Time Agg T AGG 2 AGG 1 Agg Total Asp T ASP &

Target 926 945 129
12:15:24 40 948 11ee 2048 3 129
Agg Tare Asp Tare

Operator
Ticket# 947¢

Asp Total Batch Total
2000
129 2169

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

Load# Job Total Time & Date
2 18.15 12:15:38 18/86/98

Fob/Del Location
F 2

3t



CENTRAL NASS. ASPHALT CO.
GLD COLDBROOK RD.

BARRE, NASS.
210e5
588-335-2952
Cugtoser Job Custt 1
LORUSSO CORP. COMN. OF MASS. Jobf 2948
3 BELCHER ST, DIST. 3 / CONTRACT ¢ 9 Truckt LC 750
PLAINYILLE, HASS. RTE. 12 ASHBURNHAN Hiv# 24
82762 lane HBODIFIED TOP 107 RAP
{perator
Tickett 9471
Time Agg TAGG 3 AGED AGG 2 AGG ) Agg Total Asp T ASP A Asp Total Batch Total
Target 2476 800 1420 2920 384 8008
12:37:48 R 2610 800 1450 3000 78% 6 399 %% 8289
12:38:40 78 2568 7% M40 29%8 7758 14 378 378 16488
12:39:46 90 2480 800 1399 2910 7580 13 383 83 24371
12:48:52 88 2489 790 1418 2910 75% 13 384 384 32345
12:41:58 70 2488 799 1400 2938 7628 il 384 384 4340
12:43:865 78 26 799 1460 3068 799 14 K’} 181 48728
Agg Tare Asp Tare

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

Load? Job Total Time § Date Fob/Del Location
29 810. 84 12:43:57 10/06/98 F 2

108



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK

RD.
BARRE, HASS.
01085
508-355-2952
Customer Job Custt 1
LORUSSO CORP. CONN. OF MASS. Jobt 2948
3 BELCHER ST. DIST. 3 / CONTRACT # 9 Truckd LC 543 S{L-
PLAINVILLE, HASS. RTE. 12 ASHBURNHAN Hixt 24
02762 Hame NODIFIED TOP 10X RAP
Operator

Ticket# 9472
Time Agg TAGG 3 AGG S AGG 2 AGG 1 Agg Total Agp T ASP A Asp Total Batch Total
2476 600 (420 2920 84 8008

Target
12:46:43 30 2480 600 1399 2938 7600 8 384 384 7984
12:47:34 60 2468 799 1438 2910 759 13 383 343 13957
12:48:42 78 4% 788 1418 2860 7540 12 381 381 23878
12:49:46 70 2420 808 1440 209 7350 12 384 384 31812
12:58:52 @ 2540 876 1420 A% 7728 11 382 382 3914
12:51:38 70 2470 766 1370 2870 7478 11 385 383 47769
12:53:16 40 2419 798 1418 290 7510 11 383 383 35662
12:54:16 58 2530 788 1420 2930 7680 1@ 384 384 63726
Agg Tare Asp Tare

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

Load# Job Total Time L Date Fob/Del Location
3 842.70 12:55:99 18/06/98 F 2

109



CENTRAL MASS. ASPHALT (0.
OLD COLDBROOK RD.

BARRE, HASS.
01085
588-355-2952
Customer Job Custt 1
- LORUSSD CORP. COMN. OF MASS. Job# 2948
3 BELCHER ST, DIST. 3 / CONTRACT & 9 Truckt LC 343
PLAINVILLE, MASS. RTE. 12 ASHBURNHAN Mzt 24
§2762 Hame NODIFIED TOP 101 RAP
rator
Ticket# 9473
Time Agg TAGG3 AGG S AGG 2 AGG ) Agg Total Asp T ASP A Asp Total Batch Total
Target 2476 808 1426 2929 184 8008
12:57:3%6 2468 799 1440 2920 7610 5 384 384 7994
12:58:18 58 2528 799 140 2999 7700 13 383 383 16877
12:59:%5 78 259 88 1360 289 7580 1@ 383 0. X] 24049
1:00:32 60 259 TR 160 2910 7679 19 J84 384 32094
1:63:58 @ 4N T8 1460 2920 7978 18 386 386 %186
1:04:56 70 2440 788 14286 29 7570 9 385 385 94141
Agg Tare Asp Tare
Cogt/Ton Percent Tex  Load Cost Asmount Tax Dest Charge Total Cost
Loads Job Total Tive & Date Fob/Del Location
3 874.77 13:@5:48 19/86/98 F o2

Ito



CENTRAL NASS. ASPHALY CO.
B AR @
BARRE, NASS

01085
5088-355-2932
Cuatoser Job Custt 1
LORUSSO CORP. COMN. OF MASS, Jobé 2948
3 BELCHER ST. DIST. 3 / CONTRACT # 9 Truck? LC 36
PLAINVILLE, NASS. RTE. 12 ASHBURNEAN Hix¢ 24
82762 Name MODIFIED TOP 10X RAP
rator
’ Ticket# 9474
Tise Agg TAGG3 AGGS AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 2476 800 14286 292 384 8000
1:08:27 40 2460 799 1399 289 750 £ 385 385 78135
1:09:16 68 2490 810 1428 290 7638 18 381 381 15946
1:10:17 60 2478 788 1428 2920 759 1@ 388 308 23916
1:11:23 70 2518 79 1458 2919 7660 9 N 34 31979
1:12:38 68 2508 820 1418 2920 7650 10 387 387 40007
1:13:35 7@ 2488 788 1360 2889 7509 18 387 7 47894
[:14:82 78 24N 799 1488 299 7340 12 388 88 55822
1:15:48 70 4% 820 140 918 7638 19 386 6 53838
Agg Tare Asp Tare

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

Load# Job Total Tise b Date Fob/Del Location
KY] 9686. 69 13:16:48 18/06/98 F 2

e




CENTRAL HASS. ASPHALT €O.

OLD COLDBROOK RD.
BASS.
01085
08-355-2952
Customer Job Custé 1
LORUSSO CORP. COMR. OF NASS. Job# 2048
3 BELCEER ST, DIST. 3 / CONTRACT # 9 Truck$ LC 752
PLAINVILLE, NASS. RTE. 12 ASHBURNHAM Rixk A
02762 Hane NODIFIED TOP 18X RAP
rator
Ticket# 9475
Time Agg TAGG3 AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
arget 76 800 1426 2929 384 8008
1:18:45 3@ 2518 808 18 299 7700 5 386 386 8286
1:19: 0 68 2510 816 1428 299 7730 11 388 380 1619
1:20:37 0 4N 780 1380 2859 7468 19 381 341 24057
1:21:42 @ 478 776 148 289 7568 11 383 383 32000
1:22:48 B2 249 830 140 2940 7698 1t 383 3483 40873
1:23:35 70 2460 800 1426 29 7580 10 386 386 48029
Agg Tare Agp Tare
Cogt/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost
Loadd Job Total Time L Date Fob/Del Location
K] 93.71 13:24:47 18/06/98 F 2

(V=
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CEHTRAL MASS. ASPHALT £6.
OLD COLDBROOK Rir.
BARRE, ¥ASS.
e1ea5

RB-355-2972 N
Customer Job Custs |
LORUSSO . LORUSSD CORP. Jobt 7777
3 BELCHER ST. YARIOUS COMTRACYS Trucks |
PLAINVILLE, NASS. Nixt 24
#2762 Yame  NODIFIED TOP 10X RAP

Orerator

Ticket# 9432

Tise Agg TAGG 3 AGG 5 AGG 2 AGG ) dgg Total Aap T ASP A Aep Total Batch Total
Target 393 825 4h4 3811 1% 8249

7:04‘?1!3 -0 2570 840 1518 3970 799 6 191 401 8391
7:84:57 -10 2568 850 1476 3060 7940 13 391 9t 16722
7:06:03 20 2510 830 1458 3920 7870 14 398 ] 2499
708 18 250 800 1400 2900 7700 14 3% 3% JR06
7:08:13 10 2549 78¢ 1518 39 7920 14 Ry 39 41464
7:09:2 -18 25 768 1478 2950 7719 13 19 Kga] 1999
7:10:28 28 2560 878 1528 3400 7959 13 33 39 37834
T:11:4  -28 259 800 1438 9W 7819 13 3% N 66858

Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost  Amount Tax Dust Cherge  Total Cost

Load# Job Total Tine & Date Fob/Del Location
1 33.83 07:12:25 18/06/98 F 2

5



CENTRAL MASS. ASPHALT CO.
OLD COLDHROOK RD.

BARRE, ASS.
01085
508-355-2952
Customer Job Custé 1|
LORUSSO CORP. COMN. OF KASS. Jobé 2948
3 BELCHER ST. DIST. 3 / CONTRACT ¢ 9 Trucké LC 36
PLAINVILLE, NASS. RTE. 12 ASHBURNHAN Hixé 24
02762 Nase NODIFIED TOP 187 RAP
QOperator
Ticket# 9442
Tine Agg T AGE 3 AGG S AGG 2 AGG | Agg Total Asp T ASP A Asp Total Batch Total
Target 2476 800 1420 2920 384 8000
8:25:33 -3 2460 7380 1410 2910 7510 3 385 85 7895
8:26:21 -10 2508 940 1460 2990 7850 b 385 35 16138
8:28:22 -0 4% 700 1438 2920 7620 7 385 85 24135
8:29:27 0 42 760 137@¢ 2920 7470 7 386 K: 31991
8:38:33 0 24809 850 1416 2900 7640 7 385 385 40016
8:31:39 16 2480 818 1420 289 7608 7 383 383 47999
8:32:46 20 2480 920 1460 2940 7808 6 383 a3 36182
8:33:52 -18 2518 840 1438 2910 7699 7 385 385 04257
Agg Tare Asp Tare

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

Load# Job Total Time 3 Date Fob/Del Location
8 226.21 08:34:44 19/06/98 F 2
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CENTRAL MASS. ASPHALT CO.
OLD COLDSROOK RD.

Name NODIFIED TOP 10% RAP

BARRE, HASS.
01085
588-355-2952
Cuatomer Job Cust? 1
LORUSSO CORP. COMM. OF MASS. Job# 2948
3 BELCHER ST. DIST. 3 / CORTRACT # 9 Truckd R S
PLATUVILLE, NASS. RTE. 12 ASHBURNHAN Nixé 24
02762
rator
Ticketd
Tise Agg TAGG 3 AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A
Target 553 825 1464 A1 3%
8:50:03 8 253 816 1450 2970 7768 -1 40
8:0:47 W 2500 820 1450 299 7848 6 91
8:51:H4 0 254 840 1498 3010 7880 ) 395
8:53:00 4@ 2568 89 17 P 789¢ 6 193
8:M4:07 180 259 750 1480 3R 7810 6 397
8:95:12 40 2568 826 1516 3638 7920 6 395
8:56:19 10 2510 838 139 299 7660 6 N0
8:57:24 B 2568 840 1488 3010 7899 7 3%
Agg Tare Agp Tare

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

Load# Job Total Tiwe & Date Fob/Del Location
10 283.18 88:58:17 18/06/98 F 2
2 Y , 4 t ¥ 3) Dl NS "3 N N‘/
T I Y ’
k’ n\ e .P'L !)(‘( e PT(’
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CENTRAL HASS. ASPHBL'I' o,
COLDBROOK R

mBAllE,lASS
01085
3088-155-2952
Customer Job Cust? |
LORUSSO CORP. COMH. OF MASS. Jobé 2948
3 BELCHER ST. DIST. 3 / CONTRACT # 9 Trucktl
PLAINVILLE, HASS. RTE. 12 ASHBURMHAN Mixé 24
02762 Nase HODIFIED TOP 10X RAP
rator
TAG I 4G6 S AGG2 AGG 1 Total Tkig: e Total Batch Total
ota Asp Tota tch Tota
Tappoy 108 T AGG 2 465 2, T o0 T A P 8249
9:16:34 8 59 830 1520 309 7999 3 42 492 8392
9:17:19 #® 258 750 1300 299 7760 10 % K 5] 1647
9:18: % 20 2598 8600 1498  300R 7848 19 /U N 24781
9:19:31 -4 2568 600 1460 3030 7850 1 395 95 3%
9:20:37 R 570 848 1500 3050 7968 10 3N K] 41380
9:21:43 10 2580 780 1508 3470 793 19 394 U 4974
9:22:49 RN 260 848 1490 2980 7870 11 400 400 37974
9:23:59 4@ 2N 840 1408 2980 T779% it U Ky, ) 66158
Agg tare Asp Tare
Cost/Ton Percent Tax  Load Cost Asount Tax Dest Charge Total Cost
Load? Job Total we L Date Fob/Del Location
13 %4.28 99:24: 47 10106/98 F 2

~
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CEITRAL HASS, ASPHALT co.
D COLDBROCK RD.

BARRE KASS
81005
988-355-2952
Customer Job Custé 9999
CASH SALE DRIVEWAY NIX Job# 9999
CUST. ON FILE ;ruckt ;
Name BINDER MIX
Operator
Ticket# M54
Time Agg TAGG 4 AGG3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 1758 713 713 1568 250 5082
10:02:47 38 1730 760 740 1580 4830 12 252 252 o882
10:03:39 @ 1750 730 740 159@ 4810 8 233 233 10145

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 45.49 10:05:03 10/86/98 F 2

RS



CENTRAL NASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, NASS.
91085

508-355-2952
Customer Job Custt 1
LORUSSO CORP. COMN. OF MASS. Jobt 2948
3 BELCHER ST. DIST. 3 /7 CONTRACT ¢ 9 Truckt LC 798
PLAINVILLE, NASS. RTE. 12 ASHBURNHAM Mixt 24
82762 Name MODIFIED TOP 181 RAP

Dgerator

Ticket# 945

Time Agg T AGG 3 AGG S AGE 2 AGG 1 Agg Total Aap T ASP A Asp Yotal Batch Total
Target 2476 1420 2920 384 6000

3 800 3
10: 17??2 18 2460 800 1499 29 7670 3 87 187 8857
18:17:4 40 258 800 1499 2930 7778 9 384 384 16211
18:19:@ 58 2488 840 1460 290 7739 9 343 383 2434
18:20:06 8 2449 798 1368 2850 7449 19 B2 382 J214
10:21:12 20 AH70 800 1410 2920 7609 9 384 384 49130
10:22:19 28 2518 800 1400 2980 769 5 383 383 48283
Agg Tare Asp Tare

Cast/Ton Percent Tax  Load Cost  Anount Tax Dest Charge Tetal Cost

Load# Job Total Time L Date Fob/Del Location
18 582.19 10:23:11 1@/06/98 F o2

luﬂ

A\



CENTRAL MASS. ASPHA
OLD COLDBROOK RD
BARRE, NASS.
21005
508-355-2952
Customer Job
CHARGE SALE NUNICIPAL PAVING
ACCT.ON FILE

Time Agg T AGG 2 AGG 1
Target 2778 2835
10:23:58 38 2788 2820
10:24:28 68 2820 2850
18:25:41 68 2798 2810
Agg Tare Asp Tare

LT CO.

Total 4Asp T ASP A
Agg P A7

3600
%670
3608

7
7
7

389
387
388

Cust# 8888
Job# 8888
Truckt 4
Nix¢ 33
Name 3/8 TOP
Operator
Ticket# 9457
Asp Total Batch Total
6000
389 5989
387 12046
388 18034

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

Load# Job Total
1 9.92

(20

Time & Date
19:26:35 10/86/98

Fob/Del Location
F 2



CENTRAL MASS. ASPHALY CO.
0LD COLDBROCK RD.

BARRE, NASS.,
01085
508-355-2952
Customer Job Custt 1
LORUSSD CORP. CoMM. OF MASS. Job# 2948
3 BELCHER ST. DIST. 3 / COMTRACT # 3 Truck$ 356 22
PLAIRVILLE, NASS. RTE. 12 ASHBURNHAM Hixt¢ 24
82762 Nase MODIFIED TOP 18% RAP
Operator
Ticket# 9467
Time Agg TAGG 3 AGG S AGG2 GG 1L Agg Total Asp T ASP A Asp Total Batch Total
Target 2476 888 1420 290 384 8004
11:45:35 80 2520 768 1416 2969 7650 13 385 345 8435
11:46:35 99 2518 81é 148 2910 7680 18 379 9 16894
11:47:48 080 2549 838 1476 2959 7799 18 381 381 2%5
11:48:35 7@ 2488 840 1408 2900 7628 10 386 386 32271
11:58:81 58 2440 780 1410 2998 7530 10 384 384 40185
11:51:86 68 2468 848 1400 2930 7630 9 382 382 48217
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost amount Tax Dest Charge Total Cost
Load$ Job Total Tine & Date Fob/Del Location
26 729.41 11:51:59 18/96/98 F o2

(2


http:BARRE.WS

CENTRAL HASS. ASP
mammgﬁfrm

BARRE, ¥ASS.
81005
88-355-2952
Custoser Job Custé |
LORUSSO CORP. CONN. OF KASS. Jobé 2948
3 BELCBER ST. DIST. 3 / CONTRACT ¢ 9 Trucké LC 757
PLAINVILLE, KASS. RTE. 12 ASHBURNHAN Hixd 24
02762 Name MODIFIED TOP 10X RAP
Operator
Ticket# 9476
Time Agg TAGG 3 AGG 3 AGG 2 AGG ) Agg Total Asp T ASP A Asp Total Batch Total
Target 476 800 128 292 384 8008
1:33:17 30 2468 79 1468 2979 7688 5 388 388 8068
1:34:01 68 2500 780 1399 298 7578 1l 382 382 16820
1:35:47 80 2448 728 1410 2940 7510 10 382 382 23912
1:36:13 99 2466 999 1410 292 7698 1e 384 : 384 31986
1:37:19 99 2489 820 1430 317¢ 7908 19 384 384 40270
1:38:26 58 2420 880 1440 3099 7630 18 380 368 48489
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Awount Tax Dest Charge Total Cust
. . /Tl, . ,
Load? Job Total Tine b Date Fob/Del Locatica 7 b
A 95485 13:39:18 18/06/98 P2 / ) —/
75 2.5y VM 7. 7



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, KASS.
01083
588-395-2952
Customer Job Custé 1
LORUSSG CORP. CONM. OF NASS. Jobd 2948
3 BELCHER ST. DIST. 3 / CONTRACT # 9 Truck# LC 797
PLAINVILLE, ¥ASS. RTE. 12 ASHBURNHANM Rixd 24
02762 ase NODIFIED TOP 18Y RAP
Operator
Ticket# 3430
Tise Agg T AGG 3 AGG S AGG 2 AGG } Agg Total Asp T ASP A Asp Total Batch Total
Target 2476 80¢ 1426 2920 384 8000
6:29:06 0 2480 720 1410 2900 7518 7 385 385 7893
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
0 0. 00 96:33:26 10/06/98 F 2

(23
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CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, NASS.
01005
508-355-2952
Customer Job
CASH SALE DRIVEWAY NIX
CUST. ON FILE

Time Agg T AGG 4 AGG 3 AGG 2 AGG 1
Target 2461 998 998 295
1:38:05 S0 257¢ 1838 1020 2130
1:38:55 108 2478 1020 99 279
Agg Tare Asp Tare

=

Custé 9999
Job¢ 9999

Truckt 3

Nix¢ 8
Mame BIMDER MIX

Operator
Tll’gkett

Agg Total T ASP A
99 Asp 50

6758
6650

9
15

35
333

9477

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

Load# Job Total Time & Date
4 52.45 13:59:58 10/86/98

Fob/Del Location
F 2

Asp Total Batch Total
7082

336
333

7186
14109



Ces ple ™=

CENTEA Bl BmmolR AT -
BARRE, KASS.
RRE'OIGOS
508-1353-2952
Custoner Job Custd 9999
CASH SALE ORIVEWAY NIX Job# 9999
CUST. ON FILE Trucké 3
Nix¢ 23
Name 3/8 TOP
Operator
Tickett 9478
Tue Agg T AGG 2  AGG 1 Agg Total Aep T ASP A Asp Total Batch Total
Target J7e4 3780 316 8000
2:11:04 60 3710 3800 7518 12 36 3l 8026
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 22.16 14:11:25 10196198 F 2

V25



Wgﬁ%ﬁ&?’ @

5088-353-2952
Job Custé 9999
CASH SALE DRIVEWAY NIX Job# 9999
CUST. ON FILE Truck# 3
Kix¢ 33
Hame 3/8 TOP

%ggket# 9479

Tise Agg T AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 095 3463 473 7313

2:39:4 110 3380 3460 6840 14 471 LYt 7311

2:40:13 120 48 3560 6969 20 471 47 14742

2:51:29 140 3448 3610 7050 16 472 472 22264
Agg Tare Asp Tare .

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

Load# Job Total Time & Date Fob/Del Location
4 33.29 14:52:22 10/86/98 F 2



CEHSEBLCB&MEPHBLT Co.
BARRE, BASS.
01003
908-355-2952
Customer Job Custé 9999
CASH SALE DRIVEVAY MIX Job# 9999
CUST. ON FILE Trucké 3
Rix¢ 15
Hame STATE TOP (TYPE I)
Operator
Ticketd 9481
Time Agg TAGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
arget 1519 2736 Al 498 8167
3:18:55 78 1520 2788 3420 7128 7 00 . W 8220
3:19:31 80 1330 2770 4N 710 12 b X] 33 16473
J:28:38 18 14786 2699 3370 7330 10 499 499 24502
J:21:44 110 1500 2740 3440 7688 10 439 439 32681
3:22:56 99 1530 2720  34M@ 7650 11 4% 49 48827
3:23:56 110 1518 2750 3450 7710 10 497 497 49034
Agg Tare Asp Tare

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

Loadt# Job Total Time & Date Fob/Del Location
1 24.52 15:24:49 19/86/98 F 2

(27



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
MIX TEMP,{ STACK | ASPHALT | TESTED, |BUT NOT TESTED.
START STOP JOoB # TRUCK MIX TYPE |TICKET NO F TEMP. F TEMP, F LBS LBS COMMENTS
6:26 6.32 3057 LC 757 30 9482 48.137
6.36 643 2959 BLK ‘6 9483 398 228 350 48,569
644 6.51 3057 WAD 30 9484 391 233 315 48,358
6:52 700 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
7.21 727 3057 SG 22 25 9488 407 331 48,289 3
738 7.46 3057 LC 36 25 9489 425 292 64,090
7.48 756 2948 LC 543 25 9490 387 250 325 63,819
7:58 805 3057 LC 754 25 9491 48,486
8.07 810 8888 4 60 9492 441 266 17,966 4
811 819 3057 RS 25 9493 414 299 340 65,939
8:21 8:29 3057 MAC 25 9494 421 280 340 65,934
8:30 B:36 3057 LC 753 25 8495 403 312 48,078
8.38 844 3057 LC 757 25 9496 406 304 330 48,082
8:45 852 2959 vOou 16 9497 401 321 47 966 6
8.52 855 8888 4 33 94398 398 318 20,123
856 859 8888 4 33 9499 3%6 319 20.005 5
910 9186 3057 WAD 25 9500 253 129 48,237
9.53 1007 3057 WE 7 25 9501 147 88 320 65,744 7.8 12
1013 10.24 3057 LC 544 25 9502 267 136 66,394
1028 10 38 3057 COMO 25 9503 419 290 310 66,071 9
1039 1045 3057 SG 22 25 9504 408 280 48,222 10. 11
1059 1109 3057 LC 36 25 9505 187 127 316 64,072
1110 11:20 3057 LC 543 25 9506 424 263 64,275
1121 11:27 3057 LC 754 25 9507 401 299 47,935
1127 11.28 8888 4 60 9508 12,021 13
1131 1140 3057 RS 25 9509 409 299 320 66,241 14
11-40 11.42 8888 4 33 9510 20,160
1145 11 50 9999 3 18 9511 357 368 30.211 15,16
1155 1201 3057 LC 753 25 9512 83 321 48,168 17
12.06 1215 3057 MAC 25 9513 305 66,025
1223 123 8888 4 33 8514 359 311 11,947
1232 12°40 3057 LC 757 25 9515 401 349 48,124
12.43 12.52 2959 BLK 16 8516 394 350 47 996
1253 12:56 8888 4 33 9517 381 340 20.089
13.00 1308 3057 WE 7 25 9518 420 296 65.886 18
1309 1313 99899 3 2 9519 410 303 345 2.1 19
Total Total (Ibs.) 1,713,456 128.804
Total {tons) 856.7 64.4

Comments (Exhaust refers to truck engine exhaust)

12D

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 53-9:09 (2 5 ppm)

Ticket Taken By Driver

Waiting On Trucks

Truck w/o Exhaust

Truck w/o Exhaust

Missed First Pant 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

Tunnel Slow To Secure

Can't Cover Exhaust

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 Pﬁ PVM\:F B'] MK T\l pe
Data recorded by Frank Phoenix
ASPHALT g’
LOADED
AND
MIX TEMP,| STACK ASPHALT TESTED,

START STOP JOoB # TRUCK MIX TYPE |TICKET NO F TEMP. F TEMP, F L8S Asphalt by Mix COMMENTS
13:09 13:13 9999 3 2 #VALUE! 410 303 345 32121 32,121 19
68:36 6:43 2959 BLK 16 9483 398 228 350 48,589
8:45 8:52 2959 vOou 16 9484 401 321 47,986 6
12:43 12:52 2959 BLK 16 9485 394 350 47,996

144,531
1145 11:50 9999 3 18 9511 357 368 30211 30211 15,18
8:52 7:00 3057 WE 7 25 9512 411 255 315 86,121 1
7.01 7.09 3057 LC 544 25 9513 408 241 66,131
711 7:20 3057 COMO 25 9514 405 258 66.248 2
721 7:27 3057 SG 22 25 9515 407 331 48,289 3
7:38 7.48 3087 LC 38 25 9518 425 292 684,090
7:48 7:56 2848 LC 643 25 9517 387 290 325 63,819
81 8.19 3057 RS 25 9518 414 299 340 65,939
8:21 8:29 3057 MAC 25 9519 421 280 340 65934
830 8:36 3067 LC 753 25 9520 403 312 48,078
8:38 8:44 3057 LC 757 25 9521 408 304 330 48,082
9:10 9:16 3057 WAD 25 9522 253 129 48,237
9:53 10.07 3087 WE 7 25 9523 147 88 320 65,744 7.8,12
10:13 10:24 3057 LC 544 25 9524 267 138 66,394
10:28 10:38 3057 CcOMO 25 9525 419 290 310 68,071 9
10:39 10:45 3057 SG 22 25 9526 408 280 48,222 10, 11
10:59 11.09 3057 LC 36 25 9527 187 127 318 64,072
11:10 11:20 3057 LC 543 25 9528 424 263 64,275
1121 11:27 3057 LC 754 25 9529 401 299 47,935
1131 11:40 3057 RS 25 9509 409 299 320 66.241 14
11:55 12:01 3057 LC 753 25 9512 383 k3l 48.168 17
12:.08 12.15 3057 MAC 25 9513 305 66,025
12:32 12:40 3057 LC 787 25 9514 401 349 48,124
13.00 13.08 3057 WE?7 25 9515 420 298 65,886 18
1,368,125
644 651 3057 WAD 30 9484 391 233 315 48,358 48.358
852 855 8888 4 33 9485 398 318 20.123
856 8:59 8888 4 33 9486 396 319 20.005 5
1223 12:31 8888 4 33 9487 359 3N 11,847
12:53 12°56 8888 4 33 9488 381 340 20.069
72,144
8.07 8:10 8888 4 ‘60 9492 441 266 17,966 17,966 4
Total 3798 Total (Ibs.) 1,713.456 1,713,456
Total (tons) 856.7 858.7

Comments (Exhaust refers 1o truck engine exhaust)

© O NN EWN

-
ey

Can't Cover Truck Exhaust

Exhaust Stacks Too High - Exhaust Into TTE

Extended Test 7:27-7:38; 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 Par of First Dump
Extend Test 10:45-10:58 (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

Tunnel Siow 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 MASS. ASPHALT CO.

OLD COLDBROCK RD.
BARRE, MASS,
01985
508-355-2952
Customer Job Custt |
LORUSSD CODRP. CONN OF KASS. Job¢ 2959
3 BELCEER ST. RTE 9 Truckt BLK
PLATAVILLE, NASS. LEICESTER Kixt
02762 lame STATE DERSE. TOP
Operator
Tickett 483
Time Agg T AGG 2 AGG ) Agg Total Asp T ASP A Agp Total Batch Tota)
Target 254 4908 376 6000
£:39:39 07 4918 7489 10 S7¢ 576 8956
b:36:13 78 2968 4929 7408 15 577 577 16113
£:37:19 78 2588 4808 7308 16 57 574 24832
6:38:25 8@ 2498 4876 7368 ] 571 57 31583
£:39:31 5 2566 5198 7758 24 57 379 4B31a
b:41:83 70 2546 G143 ’h80 t4 579 573 4A5RY
Agg Tare Rsp Tare
ost/Ton Pevcent Tern  @nad Uost Amcunt Taw Dest Chavie  Total Lost
Loadk Job Totai i:ue & Date Fob/Bs1 Locetion
1 24,78 BE241150 18/87/98 z
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CENTRAL MRS, wSFRALT 6.
OLD COLDBROCH RE.

L LiStE i
PUWN BF CRVING jouR  sed7
JARIOUD STAZITS Trdokd L Jus
ALyR o
xase  STATE TOF 1d% RAR
Jperats
Tl 9436

Time fgy TASG 4 AGG S AGE ¢ AGG fig Total fAsp isp Teotal
Target 1159 el Z9EA 0 3343 e
7izgiEl 4 [17E 151 B 3 L88 i 44,3 465
Diggree BR O L14k e 2 778 1t 6% 4ek
S1Bitn 38 119k AlB € Do it 3-8 Lo
7:@3:8c 48 12iE L 2 59 i& 528 4E€
7:@4:€2 BB 1B 2 7550 3 b 4&d
7:85:14 3@ 1ib@ 856 ¢ THE i3 46 482
iiBoic b8 11D 8 ¢ 7778 3 gl il
i S8 1ces L 7678 ik 46 aul

Agg 1are fisp Tave

Cost/Ton Fercent Tax  Loas Cost  Amount Tax Dest Charge Total Cost

Lpad Iob Total Tiae & Date FaoéDel Location
)

#
2 6. 13 87:88:21 18/87/98 . 2

12y



castomer
LORUSSG COwP.
5

2 BELlHER ST,
FLHiNVILLE, AHDS.
seibs

P
T
]

Zatoh otal

6334
167c4
5938
23411
4i7be
£9953
2 56864
14 S tEc4d

VS bt bt

g OB a1 £U 08 O L)
(T VI LR

[ax<d
& e

fAsp Tare

cost/ion Fercent Tax  Loag Lest  Hmcunt Tax  Dest ciarge  Jotal lost

LZAgd . iime & Date rob/lei cocatils
3 8713120 1A/67/98 Fooc

2 <



CENTRAC MRS5S, BSPHALT I3,
OLD CUL"RRQOK RD.
BARRE, BASS,
‘G166°
SPR-255- P52

Customer Icb

-0RU550 LORE. TORx OF ERvInG

3 BELLHER 57, FARIOUE STRERT:

FLAINVILLZ, ARSS.

BLIDC

B T OABE 3 AGL S RGE & AGH fgy Tobal Baten Total
B Lic® 6B casd 32ee 468
8 & 1138 55 c4xw 3w 76 Bb4%
e 4 i3 326 2479 X% 678 16165
OO B Y 8i9 2835 3218 7t1b 2422t
K Y 115¢ 368 243 bl 7680 305
3 we  lB5a 278 cAll :iod T4 48033
v 83 113 798 c4ge 32%E TESR 482835
fisp Tare

Cost/Ton Percent Tax  tgad Lost  Ascunt Tax Dest Charge  Tote! Cost

(5}

Lcadi Jo9 Total o hwme & Tafe robslel Locaticr
4 123,33 #7:76:48 16/87/93 o2

3¢



Lustomer Lused |
LORUSS0 CORR. Jouk  3B37
3 BELUHER 57, TryckR LU 36
PLAINVILLE, Fil5E. RixB o o
Bcite Hame  STATE TGF id% RAP
Uperator
Ticketk 489
Time Agg T GG 3 RGO fAigg Total Asp T ASF & fisp Tatal  BRatch
‘128 408 443
7 ¢ i.48 468 7628 7 45
7 o8 1148 758 7588 3 4ZF
7 L ileE ich 7458 447
7 5 1118 638 T9iE ic 45°
7 &8 ii3e 739 i 7568 12 £47
7 ) 1icé in KYLE) 7635 ic 456
7 78 1148 778 cadd 32ee 7568 11 3475
o 8 i1id gei Z4EB 3Cle Toch 1 358 54938
Heg

fisp Tare

<
a
ca
)
~
(4
<t

CostsTon FPercent Tax  Los fimount Tax Dest Cnarge  Total Cost

Loach Job Total Tine § Date Feb/Del Lacation
3 158, 44 §7:45:25 18/97/93 N

\2 %


http:ilcf�.et

CENTRE

CLE

o

customer
Lrusal_LORR,
4 BELLHER 5T,

Time Agg T AGD 3 AGE 5
Target 1128 80
745152 3B nm Be
7:46:43 BB 118 i)

7:48:43 4B 1138 818

7143153 38 1idM 764

7:58:55 6B 1198 818

i8S il 738

7:33:87 w8 ld@ve boa
_rio4tly 6@ Qlld 748
Agg Tare fisp Tare

ARRE, K235

L MASS, ASPHALT [U.
COLDEROOR K.

Job
LUMA. OF MASS.
VisT. & 7 LOWTRACT # 3
RTE. 12 ASHBURNHAN

Name  STATEL TOP 185 RAF

uperator s
Ticketh 3494
ok 2 AGE 1 Agg Total s T A o fAsp Total

2430 3066 448
ol 2.8 473 1z G4g 44¢
c4be 418@ 15 451 45
Zhtd 3238 18 347 447
c4ie 33k ig 447 447
c43 Je2d 18 §45 448
¢363 Jcue i3 447 47
24ch 388 19 431 491
c46# 3208 18 458, 44§

Lost/Ton Percent Tax  Load [ost  Amount vax Dest Charge  Total (ost

Loadk job Totai
i 2.9

3%

Tige & Date Fob/iel weration
87:33:86 18/67/%8 Foog

Eateh Total
8006
7912




CENTRAL PRGS, ASFHRLT LO.
0LD COLDEROCK RD.
BARKE , HA35.
31665
306355 -2 75e

Customer Joo o Custh 8548
CHARDE SRLE PUNICIPAL FAVING jobk 6488
RCCT.ON FILE Truckll &

f1tF BB

Name  FroAie’ S TOR
DperatoT
Ticketh 3492

Time fgg T AGG 2 AGG 1 agg Total Asp T RSP A Asp Total  Bateh Total
Target Jic@ 2348 a7 6868
B:963i2 i@ 3les 2570 SL7e 11 378 378 5248
8:8b:58 S8 J@/8 ab 3529 7 373 373
8:88:¢1 S8 314 -t 5668 & 373 273
Agg Tare fAisp Tare

Cost/Ton Fercent 7ax  Load Cost  fmount Tax Dest Lnarge  Total [ost

LGaak Job
Y

1S

i __Time & Date Fob/bel Location
.98 88:35:17 18/61/38 P

139



CERTRAL MASS,

AskHALT CO.

JLL COLDEROOR RD,
BARRE, MRS5S,
@13ac
J88-355-2%02
Customer Job
LURUSSG CORE. TOWN 0F ERvIHG
3 BELLAER ST, VARIJUS STREETS
PLHINVILLz,ARSE,
écive
Time Agg ¥ aGh I AGH % AL 2 ADD L Agg Total
Target 1135 45  £aBE  33@8
f:18:63 2 1134 338  dic 33ch 78EY
B::8:47 S 173y S48 204 330k ii78
b:1cs18 o Qisk L8 S4B 309 7826
L H-C BT B S V! Teb 245 3258 7638
8:i4:38  cb 1o a8 c4bd 3ol 7628
£:13:3t 68 1120 it 2318 1368 78948
belbsde & 1178 e 2348 32 7748
b:i7:4% 38 1178 968 200 334é 7339
Agg Tare fisp Tare

cost/ion  Percent Tay Loag Cost

4o

Custd &
Jebe 3857
Truckd R 3
Mix 235
Nage  STATE 70
Uperator i
Ticket# 943
fiep T ASE 8
4ol
£ itg
8 152
5 465
L 464
3 458
£ 464
t skl
7 bi,,

Amount Tax Dest Charge  Totai Cost

o Tlee & Date
db:15:42 19/87/98

Foo/Del Location
t c

¢ 18X RAF

Asp Total

3hi
46¢
i6d
453
368
466
461
461

D O

(0


http:T~uck.tt

Customer
{.ORUS50 CORE,
4 BELCHER ST,
FLAIKVILLE, AASS,

Time Agg T AGE 3 A

jarget
g:15:26 ib
8:28:85 S
§:2c: BB 5
8:23:15 8
Bicd:l 98
8:c5:27 4B
8126333 5
8127133 38
figg Tare

1155
iioe
1160
1168
i1
1o
1189
1178
11de
fisp Tare

,EHhHLbem ASPENLT L.
Jui COLDBRODK RD.
DHRRE iRt 3.

G

Cost/Ton  Percert Tax

LoadH
]

|

b

51884

9B8-353-235¢

Job

TOUN OF ERVING

VY

SRTUS STREETS

¢ RARD 1 agg T
588 3386
53¢ 3318
2448 3068
col€ 3318
2538 3338
£538 Rl
ALY 35ce
2ol 3288
c4Sh 3c68

atal

7836
7163E
bl
beB
7618
{88¢
7848
7598

Custh |
JobH  3ES7
Trucu# 1m
HIX# f_u
Name  STATL TOP tex RAP
UpETdtux
Ticreth 9454
fsp T RSP A sy Total
i
& a5t 4353
& 469 465
3 465 465
3 465 465
3 25 45%
3 doc 46¢
9 462 462
§ 461 461

Load Cost hmount Tax Dest Cnharge  Total Cost

o oime & Ua
BB:2e:5i 18/87/98

te

Fot/lel Lozation
I

Batch

Total
8258
6285

16306

24655

\l


http:T�uc;~.11

CENTRAL AR55, ASPHALT 0.
Gl COLDBROGK RD.

BARRE, HASS.
 8ioBs
388-335-¢35¢
customer Job custé §
LORUSSO CORP. TOWN OF ERVING Job# 3857
3 BELCHER ST, YARIOUS STREETS Truck# LC 753
PLRINVILLE, MASE. Mixh 23 o
82762 Name  5TRTE TOP 18X RAP
perator
Ticketd 9495
Time Agg 7 AGG 3 AGG 5 AGL ¢ ARG | Agg Total HFsp T ASK A fisp Total  batch Total
Target 1128 688  ce3c 3206 448 4004
di1e9:¢7 cd 113¥ 778 Zacl :dce 7548 6 44t 446 7386
8:39:85 &8 114§ Big  c4al  icie 7ucd ) 333 433 16853
8:31:38 28 li2d 78 2408 321 7568 18 445 443 24848
§:32:36 4B 1138 368 2438 Jcdw 76cd 8 444 444 32138
8133162 5 1688 78 el Jise 751k £ 44t 446 48066
8:3a:40 &8 illW 35 J47g 3189 7548 426 436 &HE75
figg Tare fisp Tare

vost/Tow rercent 7ax  Load Cost  fmount Tax Dest Charge Total Cost

Loadg Tab Total Time & [ate Fob/Del Location

T
269,66 88:35:41 18/87/96 Fooc

g



CENTRAL 7RSS, ASPHALT CO.
GLD COLDBRUCH RD.

CICTN
J8-355-2352
Customer Joo Custs 1
LORUSSE CORP. 0NN OF ERVING jouk G857
J BeilHek §7. VARIOUS STREETS Truck# LD 757
PLAIRVILLE,ARSS. Mixh 25
g276¢ Name  STATE TOP 18x w7
gperator
T1cKeTH 3496
Time #Agg 1 ABD 3 ALD 5 Abu ¢ AL} Agg totai WEp G oW A Asp Total  iatcn Gotal
Target 11ca Gag  243c  3cee 448 Ll
8:36:22 20 114@ 848 2448 325 7670 7 446 546 8116
8:37:93 S8 ilide 786 2438 3ooe 755¢ ] 458 45 i6lig
8:38:35 o ilcd 5l 247 3238 A 3 448 443 24154
g:48:82 48 1lté 8cd  céde M 7618 3 439 459 3EE54
B:41:08 S8 1898 758 2388 316 7378 3 a4l 448 48875
B:4cais 5B 1118 big 24l 32id 7564 456 458 45862
figg iare fisp Tare

fost/Ton FPercent Tax  Load Cost FAwount Tar Dest Charge Tofal Cost

Loagh job_Total ~_Time & Date rao/Del Location
i@ ¢33.78 8:43:37 18/87/9% : I



http:STh.'EE.TS

CEMTRAL 1ASS, ASEHALT CO.
OLD COLDBROGK RD.
BHRRE, MRS,
§16035

S#a-35% -235¢

LUSTOReT Job Lustd i
LGrUSS0 LGRF, il O hRSS, job# c35%
5 BELCHER ST, RIE 9 TruckH YOU
FLRAINVILLE,MASS, LEICESTER Ty 1E
Bered Hawe  STATE DEWSE TOP
peratar
Ticketh 3497
Time Agg i AGG 2 AGG 1 figg Totai MAsp T ASP A fsp Total  patoh gotal
Target ceq 4368 376 8086
6143145 3¢ ity 4h0R 478 ] 367 ae? 5857
Brédick S8 £asb 4328 7466 ] 375 579 16876
8:46:08 49 2556 4860 7410 6 379 379 24063
8:47:13 60 2528 49 7420 3 75 375 J2068
8:48:19 @ 2488 4830 7310 3 378 378 39948
8:49:26 50 2338 4918 7440 3 578 378 47966
Agg Tare Asp Tare

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

Load4 Job Total Time L Date Fob/Del Location
2 48.26 88:50:19 10/07/98 F 2



CENTRAL NASS. ASPHALT CO.

OLD COLDBROGK RD.
BARRE, NASS.
81083
388-395-2952
Custoser Job Cust# 8888
CHARGE SALE BURICIPAL PAVING Job# 8888
ACCT.OM FILE Truck# 4
Nix¢ 33
Name 3/8 TOP
QOperator
Ticket# 9498
Time Agg T AGG 2 AGG 1 Agg Total Agp T ASP A Asp Total Batch Total
Target 3087 3150 439 6667
8:52:03 20 3% 3170 6260 4 427 477 6687
8:52:32 50 3lee 3160 6280 6 429 439 13397
8:33:47 40 J18@ 3209 6300 b 426 4% 2123
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 10.86 08:54:42 10/07/98 F 2

|45

S



CENTRAL NASS. ASPHALT CO.
oLD

COLDBROOK RD.
BARRE, HASS.
81085
588-355-2952
Customer Jab Custé 8888
CHARGE SALE NUNICIPAL PAVING Job# 8888
ACCT.ON FILE Truck? 4
Hix¢ 33
Hame 3/8 TOP
Operator
Ticket# 9499
Time Agg T AGG 2 4GG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 87 3158 430 6667
8:55:4 20 3@ 3178 6200 6 429 429 6629
8:55:39 50 2% 3180 6270 6 413 413 13332
8:37:39 W 3iee 3140 6240 7 433 43 20005
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 20.86 88:58:34 19/87/98 F 2

C

\b



CENTRAL BASS. ASPHALT CO.

OLD COLDBROOK RD
BARRE, ASS.
81005
088-155-2952
Customer Job Custé 1
LORUSSQ CORP. TOVN OF ERVING Jobt 3837
3 BELCHER ST. VARIOUS STREETS Trucké WAD
PLAINVILLE, MASS. Nixd 25
02762 ame STATE TOP 10X RAP
Operator
Ticket# 9500
Tise Agg T AGG 3 AGGS AGG2 AGG L Agg Total Asp T ASP A Asp Total Batch Total
Target 1120 808 2432 3208 44 8008
9:09:59 20 1188 799 2420 3180 749 4 446 446 7936
9:10:38 30 1148 810 2440 3190 7580 9 439 450 1596
9:11:45 3B 11N 800 2440 3238 7600 9 446 446 24012
9:12:51 30 1130 810 2450 3200 7399 8 449 49 32051
9:13:57 40 113 810 2440 3240 7620 8 450 45 40121
9:15:@3 50 1158 838 247¢ 3220 7670 8 446 446 48237
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Amount Tax Dest Charge Total Cost
Loadt Job Total Time & Date Fob/Del Location
11 317.82 89:15:57 10/87/98 F 2

4



CENTRAL MASS. ASPHSLT co.

OLD COLDBROOK
BARRE, NASS.
01085
588-353-2952
Customer Job
LORUSSO CORP. TOWM OF ERVING
3 BELCHER ST. VARIOUS STREETS
PLAINVILLE, 8ASS.
02762

Tise AggTAGGB AGG5  AGG 2 AGG 1
1135 82 2588 130

arge
9:57:39 10 1168 83 216 320

9:58:3 2 1110 799 2440 3248

9:59:42 W 1130 8le 2338 3368
10:08:51 40 1168 820 2516 329
10:01:56 60 1178 822 4% 330
10:03:81 3@ 118 840 K530 3278
10:04:07 30 1180 826 2508 3
10:05:14 50 1179 810 2468 13
Agg Tare Asp Tare

Cost/Ton Percent Tax Load Cost

Load? Job Total
12 350. 69

142

Total Asp T ASP A
Agg P Ao

770

L Date
10:06: 06 10107/98

Custd 1
Job# 3057
Trucks WE 7
Hix¢ 25
Name STATE TOP 18X RAP
Operator
Ticket# 9501
Asp Total Batch Total
8250
6 458 438 8208
14 462 462 16250
13 464 464 24544
15 468 460 32784
13 462 462 41026
12 460 468 49276
12 461 461 57537
12 467 467 65744

Amount Tax Dest Charge Total Cest

Fob/Del Location
F 2



CENTRAL NASS. ASPHALT CO.
OLD BROOK RD.

COLD!
BARRE, NASS.
01885
308-335-2952

Customer Job Custd 1

LORUSSO CORP. TOVK OF ERVING Jobé 3857

3 BELCHER ST. YARIOUS STREETS Trucké LC 344

PLAINYILLE, NASS. Hixé 23

02762 Name STATE TOP 10X RAP

Operator
Ticket# 9582
Time Agg TAGG 3 AGGS AGG 2 AGG ) Agg Total Asp T ASP A Asp Total Batch Total
Target 1135 825 2588 300 462 8258

18:14:12 10 1120 846 2520 300 7780 7 458 438 8238
10:14:54 20 1198 8le 258 3310 7828 13 464 464 16522
10:16:08 30 1140 846 2999 3310 779 12 464 464 24776
10:17:86 5@ 1170 838 2548 2080 7829 12 464 464 33060
10:18:13 3@ 1118 838 2548 3108 7788 13 438 438 41298
18:19:18 30 1349 83 2476 3328 7968 14 462 462 49720
10:21:09 40 1270 8286 2498 3310 789 13 462 462 28872
10:22:15 59 119 840 2510 3328 7860 14 462 462 66394
Agg Tare Asp Tare

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

Load$ Job Total Tise L Date Fob/Del Location
13 383.89 10:23:24 10/07/98 F 2



CENTRAL MASS. ASPEIA)LT Co.

OLD COLDBROOK
BARRE, HASS.
81005
588-355-2952
Customer Job
LORUSSO CORP. TO¥N OF ERVIKG
3 BELCHER ST. VARIOUS STREETS
PLAINVILLE, NASS.
02762

Time Agg TAGG3 AGGS AGG 2 AGG 1
Target 1155 825 2508 3309
10:29:15 10 1250 810 2580 3310

10:30:03 30 122 820 2516 3380
10:31:68 50 1170 826 2538 3200
10:32:15 68 1170 840 253 1320
10:33:21 40 1118 608 2468 3268
10:34:27 S0 1138 838 2499 18
10:35:33 68 1188 816 2538 3340
10:36:39 60 1ol 830 2476 3278
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost
Load¢ Job Total
14 416,93

|So

igg Total T ASP A
99 Asp o

Tise L Date
18:37:31 10/07/98

Cust? 1
Job# 3057
Truck# COMO
Hix¢ 25
lame STATE TOP 10X RAP
QOperator
Ticket$ 9503
Asp Total Batch Total
8250
6 462 462 8332
14 468 468 16650
14 462 462 24892
14 464 4b4 33216
14 463 463 41399
14 462 462 49561
14 462 462 378483
15 458 458 66071

Awount Tax Dest Charge Total Cost

Fob/Del Location
F 2



CENTRAL MASS. ASPHALT CO.

e s,
91005
588-355-2952
Cugtomer Job
LORUSSO CORP. TOWN OF ERVING
3 BELCHER ST. VARIOUS STREETS
PLAINVILLE, MASS.
02762

Tue Agg TAGG I AGG5 AGG 2 AGG 1
Target 1120 880 2432 3200
16:38:90 W@ 113 820 2466 3320
18:38:51 3@ 1138 799 2450 3149
10:40:20 70 1088 799 2480 3N
18:41:25 88 1129 800 2416 3170
10:42:32 78 1148 799 2468 3320
10:43:38 80 119 79 2478 3120
Agg Tare Asp Tare

Cost/Ton Percent Tax

Load? Job Total
13

(St

Total Asp T ASP A
Agg P ba

77138
7510
7399
7508
7710
7508

Time & Date
44).04 10:44:30 10107198

Custé 1
Jobt 3837
Truckt 36 22
Hix¢ 25
Nase STATE TOP 18% RAP
Qperator
Ticket# 9504
Asp Total Batch Total
2000
17 445 45 8173
13 47 W7 16132
15 449 449 24171
14 448 448 32119
15 448 48 40277
16 445 45 48222

Load Cost Amount Tax Dest Charge Total Cost

Fob/Del Location
F 2



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, MASS.
01085
9588-355-2952
Customer Job
LORUSSO CORP. TOWK OF ERVING
3 BELCHER ST. VARIOUS STREETYS
PLAINVILLE, NASS.
92762
Time Agg TAGG I AGG S AGG 2 AGG 1
Target 1128 800 2432 3208
18:59:37 4@ 1148 B0 2438 3io@
11:08:22 99 1140 826 2438 3308
11:01:28 6@ 1080 7% 2378 3178
11:02:34 9 1109 810 2420 3170
11:03:40 70 1120 810 2448 3330
11:84:46 70 1140 BOd 2438 313

11:05:533 98 1148 Be@ 2478  3i6@
11:86:58 140 1120 790 2468 3210
Agg Tare Asp Tare

Cost/Ton Percent Tax  Load Cost

Load# Job Total
16 473.88

Agg Total Asp T ASP A
39 p us

7530
769
7410
7500
7700
750
7970
7560

Time & Date
11:07:51 10/07/98

Cust? 1
Jobé 3857
Truck#é LC 36
Hix¢ 25
Name STATE TOP 10X RAP
Operator
Ticket# 9505
Asp Total Batch Total
8000
19 433 433 7983
17 449 449 16122
17 448 448 23960
17 459 458 31939
17 49 449 40879
17 444 44 480723
17 452 452 56845
17 447 447 64072

Amount Tax Dest Charge Total Cost

Fob/Del Location
F 2



CER&QMP%F co.

100
5088-335-2952
Customer Job Custé 1|
LORUSSO CORP. TOVH OF ERVING Joh# 3857
3 BELCHER ST. YARIOUS STREETS Trucké LC 543
PLAIMVILLE, MASS. Hix¢ 25
82762 ame STATE TOP 101 RAP
Operator
Ticket# 9506
Tue Agg T AGG 3 AGG 5 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 80 2432 3200 443 8000
11:10:23 60 1110 800 40 3320 7630 12 445 445 8075
I1:11: 11 80 1999 808 2418 3170 7470 18 451 451 159%
11:12:18 99  1l68 79 247@ 330 7778 18 451 451 24217
11:13:23 9% 1118 830 2430 310 7540 18 446 446 32203
11:14:38 88 1140 808 2388 3170 7498 18 446 446 40139
i1:15:36 7¢ 1678 780 2480 3200 7450 17 449 449 48238
11:16:42 80 1140 780 2460 3230 7630 17 449 449 *6117
i1:17:48 99 1130 810 2488 329 7719 17 448 448 64275
Agg Tare Asp Tare

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

Load# Job Total Time & Date Fob/Del Location
17 505. 22 11:18:41 16/@7/98 F 2



CENTRAL HASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, HASS.
01085
588-353-2932
Cugtomer Job
LORUSSO CORP. TOWN OF ERVING
3 BELCHER ST. VARIQUS STREETS
PLAINVILLE, MASS.
02762
Time Agg TAGG 3 AGG S AGG 2 AGG }
Target 1120 8¢ 2432 320
11:20:06 40 1150 810 2476 3230
11:20:48 80 1120 799 2430 3120
11:21:53 60 1899 79¢ 2370 333
11:23:00 80 1118 820 2440 3140
11:24:86 68 1120 T8 2448 3228
11:25:12 7@ 1148 800 2430 3120
Agg Tare Asp Tare

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

Load# Job Total Time L Date

18 529.19

sy

11:26:04 18/87/98

Custé |
Jobd 3057
Truck# LC 754
Nixé
Doerat
rator
ngketl
448
13 446
17 459
17 448
17 45
17 447
18 449

Agg Total Asp T ASP A

Fob/Del Location
F 2

25
STATE TOP 10% RAP

Asp Total

Batch Tg&%

8106
16816
24844
31999
399%
47935

O\



CENTRAL MASS. ASPRALT CO.

DLg CM%K RD.
’ 91005
588-355-2952

Customer Job

LORUSSO CORP. TOVN OF ERVING
3 BELCHER ST. VARIOUS STREETS
PLAINVILLE, NASS.

02762

Tine Agg TAGG3 AGGS AGG 2 AGG 1
| Taraet 1155 825 2508 13300

40 1158 820 253 3268
11:31:49 58 1179 818 2368 3270
11:32:55 88 1160 899 2518 13318
11:34:01 80 1170 810 2476 3440
11:35:67 60 1150 800 2508 327
11:36:13 60 1128 820 2500 3300
11:37:19 80 1380 840 2518 33
11:38:26 40 1090 830 2516 3340

Agg Tare Asp Tare

7760
7810
7870
789
7720
77408
7980
7770

Custt 1
Job# 3037
Truckt R S
Nix# 25
lame STATE TOP 10% RAP
QOperator
Ticket# 9569

Agg Total Asp T ASP A Asp Total Batch Total

462 8250

11 463 463 8223
17 462 462 16495
17 463 463 24828
17 462 462 33188
17 463 463 41363
17 462 462 49565
18 439 439 38004
17 467 467 66241

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

Load# Job Total
19 562.31

1S§

Tise & Date
11:39:18 18/87/98

Fob/Del Location
F 2

25



CENTRAL NASS. ASPHALT CO.
6LD cotﬁm RD.

BARRE, BASS.
01005
08-359-2952
‘Customer Job Cust# 9999
.CASH SALE DRIVEN Job? 9999
CUST. ON FILE Truckt 3
fixd 18
Nase STATE BINDER
rator
Tickets 9511
Time Agg TAGG 4 4663 AGG 2 AGG | Agg Total Asp T ASP A Asp Total Batch Total
Target 2625 844 M4 2813 75 7901
11:45:26 48 2778 830 85 2950 7460 12 372 m 7772
11:46:13 70 269 838 859 2928 7250 6 . 373 mn 15395
11:47:19 S8 2579 808 8490 2778 6989 17 mn 77 22752
11:48:23 40 2628 830 690 2838 7080 16 79 379 30211
Agg Tare Asp Tare

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

Loadt Job Total Tive & Date :‘Fob/Del Location
1 15. 11 11:49:12 18/@7/98 F 2

VS



CEIBE%:E@E‘%P%PT co.

988-355-2952
Customer Job Custé 1
LORUSSO CORP. TOWN OF ERVING Job# 3057
3 BELCHER ST. VARIOUS STREETS Truck# LC 753
PLAIIVILLE NASS. Nix¢ 25
82762 Mame STATE TOP 10X RAP

Qperator

Ticket# 9512
Tise Agg TAGG 3 AGG S AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Tar 1128 800 2432 320 448 8008

i1: 53g§6 30 1100 799 2448 1100 7510 10 443 443 7933

11:54:36 48 1110 760 500 3168 7550 15 449 449 15952

11:35:42 78 1148 820 2470 3210 7640 15 449 449 24041

11:56:48 40 1128 800 2440 3220 7580 13 432 4 32073

11:37:54 7@ 1130 800 2440 320 7570 15 448 448 40091

11:59:08 4@ 1148 818 2458 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 Tise & Date Fob/Del Location
20 586.39 11:59:53 10107/98 F 2

\SF+



CENTRAL MASS. ASPHALT CO.

OLD COLDBROOK RD.
BARRE, NASS.
01085

588-355-2932
Customer Job
LORUSSQ CORP. TOWN OF ERVING
3 BELCHER ST. VARIOUS STREETS
PLAIKVILLE, NASS.
02762

Tise Agg TAGG3 AGG S  AGG 2  AGG 1
t 1155 825 2588 3300

Tar

12: 05?52 P 115 820 2538 3299
12:06:83 S50 119 840 2500 3290
12:07:69 78 1128 820 2440 320
12:88:14 60 1148 818 2480 339
12:09:21 60 1170 820 2338 3268
12:18:27 80 1168 820 2339 3310
12:11:33 8@ 1170 820 2% 3330

12:12:40 78 110 810 2520 3320
Agg Tare Asp Tare

779
7820
7630
7828
7780
7820
7870
7800

Custé 1

Job# 3857

Truck#é MAC

Nix¢ 25

Name STATE TOP 10X RAP

Operator

Ticket# 9513

Agg Total Asp T ASP 26 ) Asp Total

1 457 457
16 466 466
16 463 463
16 462 462
16 459 439
16 464 464
16 465 465
16 439 439

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

Load# Job Total
21 619.40

|58

Time & Date
12:14:10 10/07/98

Fob/Del Location
F 2

Batch Total
8258

8247
16333
24626
32998
41147
49431
37766
66825



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

BARRE, HASS.
81085
588-355-2952
Customer Job
CHARGE SALE NUKICIPAL PAVING
ACCT.OM FILE
Time Agg T AGG 2 AGG 1 Total Asp T ASP A
Target % 2778 2835 ‘o P 387
12:28:36 40 2738 2880 310
12:29:02 108 2740 2830 3570
Agg Tare Asp Tare

Custé 8888

Jobf 8888

Truckt 4

Nix¢ 33

Name 3/8 TOP

Operator

Tickett 9514

Asp Total Batch Total
6008

382 3992
385 11947

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

Load# Job Total Tise & Date
4 36.11 12:29:57 10/97/98

Fob/Del Location
F 2

2A



CERTRAL BASS. ASPHALT CO.
LD COLDBROOK RD.

BARRE, !ASS
01085
308-335-2932
Customer Job Custd 1
LORUSSO CORP. TOVE OF ERVING Jobé 3837
J BELCHER ST. VARIOUS STREETS Truck# LC 757
PLAINVILLE, MASS. Hix¢ 25
02762 Name STATE TOP 18% RAP
Dterator
Ticket# 9515
Time Agg T AGG 3 AGG 5 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 1120 2432 3200 448 8000
12:33:12 8 1120 790 588 3310 7720 13 450 450 8170
12:33:39 9% 1120 820 2430 3130 7508 18 450 450 16128
12:35:44 80 1150 828 237¢ 3189 7520 17 450 459 24099
12:36:16 50  107@ 820 2418 3189 7480 17 446 446 Jnle
12:37:16 580 1100 810 2450 3240 7600 16 448 48 40064
12:38:22 80 1139 820 2460 3200 7610 16 450 450 48124
Agg Tare Asp Tare

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

Load# Job Total Time & Date Fob/Del Location
22 643. 46 12:39:15 18/87/98 F 2

6O



CENTRAL MASS. ASPHALT (0.
OLD COLDBROOK RD.

BARRE, MASS.,
01005 o
588-353-2952
Custoaer Job Custé 1
LORUSSO CORP, CONN OF MASS. Job# 2959
3 BELCHER ST. RTE 9 Truck# BLK
PLAINVILLE, HASS. LEICESTER dixé 16
02762 Mase STATE DENSE TOP

Operator
Ti TAGG2 AGG L Total T ASP Tu:ke“T lgslgat h Total
e ota A Agp Tota ch Tota
Torget 0 T A te bop TAF & P 8008

a
12:4:%2 0 2510 49 7410 12 570 570 7988
12:44:45 60 2568 4910 7478 15 579 79 16829
12:46:26 50 2350 4899 7440 15 378 78 24047
12:47:31 70 2338 4908 7430 15 n 7 J2054
12:48:37 68 2540 4908 7440 15 372 n 40066
12:49:43 50 2460 4899 7338 14 389 389 479%

Agg Tare Asp Tare

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

Load# Job Total Tiwe & Date Fob/Del Location
3 72.26 12:50:37 19/87/98 F 2

ol

Y



CENTRAL MASS. ASPHALT CO.

R i,
01005
588-355-2952
Customer Job Cust? 8488
CHARGE SALE NURICIPAL PAVING Jobé 8888
ACCT.ON FILE Truckt 4
Nix¢ 33
Name 3/8 TOP
Operator

Ticket# 9517

Time Agg T AGG 2 AGG 1 Agg Total Aap T ASP A Asp Total Batch Total
3087 3150 430 6667

Target
12:52:33 200 3188 3158 6250 13 27 Lvy
12:53:88 40 3ied 3100 6259 14 431 431
12:34:41 68 3118 3179 6288 15 431 431
Agg Tare Asp Tare

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

Load$ Job Total Tise & Date Fob/Del Location
5 46.14 12:55:36 19/@87/98 F 2

6677

13358
20069

P



CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.
BARRE, NASS

01085
588-335-2952
Customer Job
LORUSSO CORP. TOWUN OF ERVING
3 BELCHER ST. VARIOUS STREETS
glz.AIgVILLE HASS.

Time Agg T AGG 3 AGG S AGG 2 AGG 1 Agg Total Asp T ASP A
155 825 2588 3308

Target

Asp Total

461

Cust? |

Jobd 3057

Truck# IE 7

Nixé

Name STATE T0P 10X RAP

Operator

Ticket# 9518
462

11 464

16 464

15 461

16 464

16 458

15 462

16 462

16 461

12:58:47 20 1148 810 2500 3300 7758
12:39: 32 8 1158 798 516 3310 7760
1:00:47 50 1178 810 2499 3280 7750
1:01:52 S50 1178 810 2540 3320 7840
1:02:59 S50 1178 820 2499 329 7778
1:04:85 48 1129 820 24686  327¢ 7670
1:83:11 30 1168 810 2526 3320 7810
1:06:17 76 1168 840 2550 329 7848
Agg Tare Asp Tare
Cost/Ton Percent Tax  Load Cost Asount Tax Dest Charge Total Cost
Load# Job Total L Date
23 676.49 13:07: 10 10/07/98

(€3

Fob/Del Location
F 2

Batch Total
8258

8214
16438
24649
32933

41181
49313
37385
65886



CENTRAL MASS. ASPHALT CO.

OLD COLDBROOK RD.
HASS.
01005
508-355-2952
Customer Job Custt 9999
CASH SALE DRIVEWAY NIX Jobé 9999
CUST. ON FILE Trucké 3
Nix¢ 2
Name 1/2 BIKDER
Qperator
Ticketé 9519
Time Agg T AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 540 700 10 366 8000
1:08:88 28 2510 2708 2410 7620 13 336 3% 7976
l 88 gs 28 %glg % 38 2418 7938 15 363 363 16269
2410 7700 15 361 k) 24330
1:18:39 0 2630 2340 7430 14 36l 36l 32121

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

Loadé Job Total Time 3 Date Fob/Del Location
16.86 13:11:52 10/07/98 F 2

8
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CENTRAL NASS. ASPHALT CO.
OLD COLDBROOK RD.
BARRE, MASS.
8108

1085
588-335-2952

Cugtomer Job Custé 1
LORUSSG CORP. TOWK OF ERVING Job# 3057
J BELCHER ST. VARIOUS STREETS Truckd LT 757
PLAIRVILLE, RASS. tix¢ 3@
82762 Hame STATE BINDER 181 RAP
Operator
Ticket# 9482
Time Agg T AGG 4 AGG D AGG J  AGG 2 AGG L Agg Total Asp T ASP A Asp Total Batch Total
Target 2768 800 748 400 252 352 ) 8008
6:26:38 58 2860 730 750 810 2500 7650 11 349 349 7959
6:27:38 70 2820 800 760 79 2320 769 28 349 349 16338
6:28:37 86 27 75 760 848 2530 7600 21 331 351 23989
6:29:5 3@ 287e 770 768 860 2530 7818 2 335 353 32154
6:31:802 70 2740 768 718 719 249 7470 19 Jal 31 39973
6:32:08 S0 2770 940 758 858 2500 7819 18 352 352 48137
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 24.907 06:33:02 10/07/98 F 2

3%



CENTRAL MRoS, QSEHMLT £f)
OLD COLDRROCK RD.
BARKE, MASE,
_ ULGBJ
88-355-2452

Customer Job Custi

4
LGF\USBJ CORP. TOUN OF ERVING Jook W57
J BELCHER §T, VARIOUS STREETS Truck# LL 754
LLmNm-E MASS, filx# 29
8276z Mame  STATE TOP 18X Rfi
Jperator
Ticket# 3491
_iime Aoy T RGO : Wb ¢ AbD 1 Agg Total fsp T RSF A fisp Total
|d{§et L a4t
7:58:15 <@ 38 7588 3 43 426
7198157 ob o ool g 48 44¢,
BipB:19 4@ g 745 14 447 447
Bi@ies 68 I ‘td 19 445 445
g:82::c 26 o 7678 11 451 431
8:m4:48 30 3 318 1 §47 447

Cost/Ton Fercent Tax  Load [ost  Auount Tax Dest Charge  Total Cost

ate Fob/sel Lacation
3 k ¢

\et



CENTRAL NASS. ASPHALT CO.

OLD COLDBROOK RD.
BARRE, NASS.
91083
398-355-2952
Custoser Job
CHARGE SALE NUKICIPAL PAVING
ACCT.ON FILE
Time Agg T AGG 2 AGG | Agg Total Asp T ASP A
Target 3128 2508 P 372
11:26:45 40 3138 2530 5660 15 J78
11:272:22 88 W78 259 5620 16 n
Agg Tare Asp Tare

Custs 8888
Job# 8888
Truckt 4
fix¢ 69
Kase PEOPLE'S TOP
Operator
Tickett 9508
Asp Total Batch Total
6008
37¢ 6039
n 12021

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

Load# Job Total Tise § Date
2 14,99 11:28:43 10/87/98

le©

Fob/Del Location
F 2


http:Custa.er

CENTRAL MASS. ASPHALT CO.
OLD COLDBROOK RD.

01905
588-335-2952
Custoser Job Cust# 88488
CHARGE SALE NUNICIPAL PAVING Job# 8888
ACCT.ON FILE Trucké 4
Bix¢ 33
Hame 3/8 TOP
Operator

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

a
11:39?.2)8 60 3lle 3100 6218 16 430 430 6648
11:48:36 80 3056 3220 6278 15 429 129 13339
11:42:22 8@ 3118 3280 6399 15 431 431 20168
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
3 30.14 11:43:16 19/87/98 F 2



ASPHATL PLANT D - RESULTS FROM ADVANCED ASPHALT TECHNOLOGIES

Asphalt Binder Samples - ASTM Analysis Results for Asphait 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 Matenals; 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 | 9:03AM | 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. 300F | Oven Temp. 350 F
Sample |Sample Day Sample
Date Time Number D TFOT | RTFOT | TFOT RTFOT | TFOT | RTFOT
10/6/98 | 8:.07 AM | Day 2 LA2B -0.107 -0.206 -0.047 -0.105 -0.2563 -0.395
10/6/98 | 1:.03PM | Day 2 LA2E -0.1561 -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 | 1:115PM | Day 3 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 325 F

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
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ADVANCED ASPHALT TECHNOLOGIES

LABORATORY AND TECHNICAL SERVICES

TEST REPORT
Test Report No.:  03840003.D0OC » , v : page | of |
Report Date: 09/21/98 Original [ ] Amended
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.: 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/Lieader Title: ‘}aaborftory L}ana%cjl_‘?
Signature: /. Lgun o Signature: /Z__A;A S f Y
Date: 2/2//6 4 Date: 7 7/2,/9 €
Comments: ~ -'This a true record of test results obtained by Advanced Asphalt Technologies, L.P. in

accordance with the test methods and procedures stipulated by AASHTO/ASTM.

Jest 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
(RTFOT) at 325°F D 2872
Moisture Content, %

Advanced Asphalt 108 POWERS COURT, SUITE 100
Technologies, LP STERLING, VA 20166-9321

(1o

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




ADVANCED ASPHALT TECHNOLOGIES

LABORATORY AND TECHNICAL SERVICES

TEST REPORT
Test Report No.:  03840006.DOC pagelof 1
Report Date: 10/05/98 Original [ ] Amended
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: Latpratory Manpger 4 , __
Signature: &7 E—/”' Signature:  G(._//
Date: “jo/sla% Date: T 7 wlshsy
Comments: ~ This a true record of test resuits obtained by Advanced Asphalt Technoldgies, L.P. in

accordance with the test methods and procedures stipulated by AASHTO/ASTM.

Test Results

Test Method Test Result
AC627 AC628
Mass Change, using the Thin Film Oven Test
(TFOT) at 3250F ASTM D 1754 -0.215 -0.168
Mass Change, using the Rolling Thin Film Oven Test
(RTFOT) at 325°F ASTM D 2872 0.414 -0.310
p | A3

|

Advanced Asphalt 108 POWERS COURT, SUTTE 100 PH (800) 395 6686
Technologies, LP STERLING, VA 20166-9321 PH (703) 444 4200

FX (703) 444 4368
U}



ADVANCED ASPHALT TECHNOLOGIES

LABORATORY AND TECHNICAL SERVICES

TEST REPORT

Test Report No.: 03840009.DOC page 1 of 2

Report Date: 11/05/98 Original [ ] Amended

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.: 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: Lﬁomto% Managc}i

Signature: /) 7/ (4,557 Signature: W

Date: Z 6’/7*3 J Date: 7 / ,]5-/ 5
—Conments: — —-This atrue record of test results-obtained-by-Advanced Asphalt Teehnolegles, L. R-ip- — -

accordance with the test methods and procedures stipulated by AASHTO/ASTM.

TEST RESULTS
Mass Change of Asphalt Samples, %
Rolling Thin FilmQOven Test Thin Film Oven Test
ASTM D 1754 ASTM D 2872
PES Sample |AAT Sample Temperature (F) Temperature (F)
ID# 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
LA2E AC633 -0.285 -0.151
LA3B AC634 -0.109 -0.218 -0.380 -0.045 -0.111 -0.229
LA3E AC635 -0.304 -0.175
Advanced Asphalt 108 POWERS COURT, SUTITE 100 PH (800) 395 6686
Technologies, LP STERLING, VA 20166-9321 PH (703) 444 4200

FX (703) 444 4368
rh,'



ADVANCED ASPHALT TECHNOLOGIES

LABORATORY AND TECHNICAL SERVICES

TEST REPORT
Test Report No.:  03840009.DOC page 2 of 2
Report Date: 11/05/98 Original [ ] Amended
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
Advanced Asphalt 108 POWERS COURT, SUITE 100 PH (800) 395 6686
Technologies, LP STERLING, VA 10166-9321 PH (703) 444 4200

FX (703) 444 4368

1%



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 §75 325 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 285 Temp of material in plant was 280.
10/5/98 10.52 WAD 289 Temp of material in plant was 290.
10/5/98 11:18 LC 542 205 Temp of material in ptant was 2980.
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 308.7
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
10/6/88 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 38 305 320 May not have kept thermometer in long enough
10/6/08 13:27 LC 752 320 325
Average 3251 3275 PES 1 data used in report
TEST 3 Temperature, F TEST 3
Date Time Truck # PES 1 PES 2 Plant Comments
10/7/98 8:45 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 WE 7 320 320
10/7/98 10:42 COMO 310 3N
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 328.7 328.8 PES 1 data used in the report
Notes:

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

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

5. Thermometer PES 1 was used the second and third day.
6. A plant thermometer was also used on the second day.
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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
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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 96 980 100
Total 2,000 2,000 2,000
Bin Mix 16 Mix 15 Mix 33

4 - . R

5 . . R

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.

Plainvlis, MA 02762

Phone: (508) 688 3252 x 259
Fax: (508) 843 9411

Fax

To: Ron Myers

David J. LaFlamme

Faxc (919) 541 1039

Date: January 27, 2000

Phone: (919) 541 5407

Pagess 2

Re:  Asphalt plant tickets

ot

File

Urgent X For Review Ploase 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 asphalt and bin “A’= liquid

asphalt.

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, c#3=agg bin 4
net wgt. 4= agg bin 5 net wgt., c#5= 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 tatal 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
BIN 4 700
BIN5
BIN3 225
BIN 2 225
BIN 1 750
BIN A 100
2,000
01/27/00

24

200
817
354
728
101

25

200
280
608
800
112

30
695
200
187
200
630
88

2000 2,000 2,000

MATERIAL

3/4" or 1-1/2" stone .-
RAP :

1/2" stone

3/8° stone

Liquid Asphatt -~

TOTAL POUNDS



| 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) 685 3252 x258.

David J. LaFigmme
VP Engineering
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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 (methylenc 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 rcached 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 tarcd 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, S00 mL amber jar. After the impinger contents had been
emptied into the jar, a second weight was obtained. The difference was then uscd 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.

Qbservations:
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 scemed 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 cvaporated, 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.

Qbservations:
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 hcated 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.

ervations:
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.

Qbservations:

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 flltered through a buchner funnel and MCEM analysis was done using the same method as described in
methylene chloride FHR (for MCEM analysis).

QObservations:
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” propertics, 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
so, some samples produced an MCEM value which was greater than the PM value, which is not possible. Upon
observation of this anomaly, the samples werc allowcd 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.
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Phoenix(Asphalt Plant D)

Matrix = EILTERS
Method = BPM

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 (g) 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 16712 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

LB

Page 1 0of 6



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

@S

Phoenix(Asphalt Plant D)

Acetone FHR
BPM
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
1753 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 (@) 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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Matrix =
Method =
Sample ID:

M315-1-BH-S
M315-2-BH-S
M315-3-BH-S
M315-6-BH-S
M315-7-BH-S
M315-8-BH-S
M315-FB1-BH-S
M315-FB2-BH-S

Matrix =
Method =
Sample ID:

M315-1-IMP H20
M315-2-IMP H20
M315-3-IMP H20
M315-6-IMP H20
M315-7-IMP H20
M315-8-IMP H20
M315-FB1-IMP H20
M315-FB2-IMP H20

(@G

Phoenix(Asphalt Plant D)

Solvent BHR
MCEM
Volume of Weight of Alum. Weight after Final weight of
liquid (mL) pan (g) evaporation (g) MCEM (g)
9 180.3 1.6588 1.6595 0.0007
10 170.8 1.6655 1.6660 0.0005
11 126.4 1.6537 1.6545 0.0008
12 192.8 1.6653 1.6666 0.0013
13 182.7 1.6668 1.6673 0.0005
14 185.4 1.6762 1.6768 0.0006
15 241.4 1.6637 1.6637 0.0000
16 198.2 1.6599 1.6601 0.0002
H20 Impi .
MCEM
Volume of Weight of Alum. Weight after Final weight of
liquid (mL) pan (g) evaporation (g) MCEM (g)
17 279.7 1.6558 1.6567 0.0009
18 405.0 1.6600 1.6606 0.0006
19 338.2 1.6645 1.6649 0.0004
20 281.2 1.6742 1.6758 0.0016
21 270.2 1.6595 1.6617 0.0022
22 203.3 1.6665 1.6672 0.0007
23 330.9 1.6630 1.6634 0.0004
24 307.5 1.6716 1.6717 0.0001
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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 - Ceiling Plate 106.5 194.4285 194.4499 0.0214
CPBIlank - 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
BES - Ceiling Beam 185.1 188.5549 188.5842 0.0293
BEBlank - 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 - Eibow 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) 2531 177.2705 177.5972 0.3267
E2B - Elbow Bend (3 sides) 2497 178.4876 178.8030 0.3154
E2Blank - Elbow Bend Bik 196.6 175.1560 175.2159 0.0599
(%%

Page 4 of 6



Matrix =
Method =
Sample ID:

CP1 - Ceiling Piate
CP2 - Ceiling Plate
CP3 - Ceiling Plate
CP4 - Ceiling Plate
CP5 - Ceiling Plate
CPBlank - Ceiling Plate Blk

BE1 - Ceiling Beam
BE2 - Ceiling Beam
BE3 - Ceiling Beam
BE4 - Ceiling Beam
BES - Ceiling Beam
BEBIlank - Ceiling Beam Blk

E1A - Elbow Bend (1 side) - [1]
E1A - Elbow 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 BIk

(28

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 1341 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 BIk

M315-MeCl! Blk
M315-DI Water Blk

Sample ID:

Lab Blank - Filter
Lab Blank - Acetone
Lab Biank - MeClI2
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 Blk

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
2547 177.5518 177.5520 0.0002
Volume of Weight of Avg. wt. Of Final weight of
liquid (mL) beaker (g) beaker+cont. PM (g)
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 (qg)
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 (@) evaporation (g) MCEM (g)
11 1.7264 1.7264 0.0000
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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 04727

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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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 2.98 115.625 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 1 252.68 298 84.792 1.0853

BE4 0.0051 15.42 1.49 14 321.59 2.98 107.917 0.5504

BES 0.0049 15.42 1.49 13 298.62 2.98 100.208 0.4910

TOTAL 3.253

(BE Blank  0.0035 grams

Asphalt Production in Tons

Day 1 1172.9

Day 2 11846

Day 3 921.1

TOTAL 32786

[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 |areaoftest| of | Deposition based
Plate No. |Catch, g[Section, fi{Section, fff  Area, ¥ [C-Channel, ft| C-Channel, ft*/ft]contact with ceiling, ft | each section [ y Channels, ft| area, #* | plate, #® | areas|on ratio of areas, g
CP1 0.0046 15.42 21.25 327.60 15.42 1.49 1.93 15 289 298.7 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 | 1542 19.00 292.92 15.42 1.49 1.93 1 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

S !s Q S
Plant __ Adaphe !t  Pint D
Date: LY. XS \ v%‘.,.«
Sampling Location: _7u.ne!  Criouet Doch ‘in
Inside of Far Wall to Outside of Nipple: 25 g A i ¢
Inside of Near Wall to Outsids of Nippis (Nipple Length): 2+ % el i g o
Stack 1.D.: 235" Top Viawd
Distance Downstream from Flow Disturbance (Distance B): -
inches / Stack |.D. = dd --_U—-—-—
Distance Upstream from Flow Disturbance (Distance A): No Tassletion 235 %035
inches / Stack |.D. = dd Schematic of
Calculated By: Naony e O \Ael\racha, 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)
Y, 335" 2.9/ / <q" 5o
o 285" ’t. e ; 5 s %
3 23 1§59 ; g " 20 %"




GAS VELOCITY AND VOLUMETRIC FLOW RATE

Plant:__£)s plfgi‘}— PJG@‘F\) __ Date: )2 /#/9% ‘
Sampling Location: Clock Time: _! 105
Run#:.__ ™3~ | ' perators:__AYL, Ecys

Barometric Pressure, in. Hg: sppray, 30,3 Static Pressure, in. |~120: " 7.5
Moisture, %: Spprex | 7o Molecular wt., Dry: 253,84 __ Pitot Tube, Cp:_ O 384
Stack Dimension, in. Diameter or Side 1:__ Q2.5 " Side2;_A2.5*

Wet Bulb, °F: J— Dry Bulb,°F:

P— Veoaty~, | Smek Md = (0.44 X XCOy) + (0.32 X %Cy) + (0.28 X %N,)

Point —Heeadx) Temp.

Numbet —la k0~ °p Md = (0.44 x ) +(0.32x )+ (0.28x )
A *1Q° Md =
“¢e % H,0 % H,0
: _%’o Ms = Md x (1 - 1:"; )+1a(%)
® ) ‘(7): Ms = ( YX(1 e o) # 18 ()
2
Mg =
3 ) 5o . |
< Wi T= °F= °R (°F + 480)
< O- SP.
3 -\o° PomPb+ e~ '* —5%
DY) %" Pa= In.Hg
B P & -
S (,)O Ts R

Ve = 8540 xCp x JE—; X V" PexMs

Vs = 85.49 x ( )y x( )x\’____

Vo= /s
As = ﬂz
Qs = Vs x As X 60 &/m
= x x 60
Qs = acim
Ps % H,0
Qs = 7.847 X = X (1 » —=——eS
o™ O X1 Ts ( 100)
& - = Qs = x17.647 x x(1- pros )
mﬂd- dscim
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FIELD DATA SHEET

&Ll
Plant: Asp)«.\{- Plenk D Sample Type: X5 Operator: DO Y Nozzle ID{{1})./ #8 Thermocouple #: £T 6
Sampling Locaion T mael Eihevst Dot Pbar  30.30 Ps:  _ 2.5 Assumed Bws: & Filter #: ;00143 2% 3905
Bun Number: /#3/J~/ Date: /o-05-98 CcO2: o 02: 30 .9 Meter Box #: 28-S Y: /. 0ol AH@: 4,336

Prelast Leak Rate: o.co% cim@ /S _in. Hg. Probe Length/Type: ¢ 4(,[,,_:: Pitot #: M Post Test Leak Rate: , ;' clm @ , <in. Hg.
Pretest Leak Check: Pitot: .~ Orsat: /4 Stack Diameter: 5 3% v 8% > per Q . ﬁz '6’) Post-Test Leak Check: Pitot: - Orsat: ...,

= 1.3
Traverse | Sampling | Clock Time Gas Meter Valocity Orifice P':ouu:o D::unw Shck Temperature impinger | Dry Gas Meler Temp. | Pump
Point | Time | (24-hour Reading Head {Ap) (AH)thO Temp. of r.mp Inlet Outlet | Vacuum
Number| (min) clock) (vm) nd in 20 Desired (Ts) Probe | Fie (Tm in®F) | (Tm out®f) | (in. Hg)
A o e 180 [ /Z/ e ”//////// ///i/////////ﬁ ’//// Y // Y /// A
5 lovae IRY. 000 L0 AT 43 sy 1253 4% S{ S
6 lord 28,32 > .90 ..9(. (Pl 92 251 51 95 54 < <o s
2] 0739 94,000 1. 30 1. 26 . R 4 2 A%S | 24> 9% 99_32, s =
2 20 ) o248 |. as 40 1. 490 1. 27 1.2 qo 953 | 252 492 3¢ 35 <
235 o’ 78%.0 33 1. 30 2 -4 i ya 252 o= 99 3y 35 s
.~ 8od.co ) 2.9 Q.23 49 £52 2% 497 30 2¢ s
3< 3e8. 910 76 223 D23 ¥ 3%3 25/ 26 35 3 s
3 4o | 23&r BoR 45 L2o 2a> 2.273 91 232 28) 46 3" 3s s
4g 16936 gi3. 000 L. 3Q 2.35 _9.35 46 253 29/ 95 3y 3¢ s
sol ov™3 %15 o 1. 86 2.37 | o937 449 s / 252 9% 39 35 | = '
55 ©R40 B8 g 1. R o. 1 D. B 5Yq 351 39/ 49 <0 3% |S asc
Y G | o844 £\.330 1. R0 233 933 ik o859  |2s> 49 40 36 |5 223,30
0S| o834 €28 Yoo 1.50 .58 .95 sS4 2573 25| ys 70 3¢ s L
w | o 8.0 YS L.5¢0 ) 1.9% rhd 253 32322 | #s Yo 32 s
K lowwq | 83 e 140 €Y L% 5| 2%3 | o35> | =) 5¢> [P )
2 o] o130 £33 Q0 1.de 1.8¢4 r.R4 51 223 | o=%a </ 5o 95 s
gS 6935 £%. %7 !.4o [ ¢ 1 . Zeo Xl 250 259 $3 y s 45 <
Ao o 4o B3y R\ | Y6 . Re> 1R 54 L I — S0 “L A <
A5 | o952 £45, 5064 P) 1. 8% 1.83 55 | as) 1% 48 “8 | _ 4¢ 5
3 wo | oas9 g45. 1o 140 1.14 =174 blo %2 25 % b yy 47 S
-] _ios 1o6® | g4 Soo 1. 50 LY 144 A 851 25 4 49 43 s
1o 100'% 851, a\po 1.S0 194 144 b 3583 259 so E{o) 4R < Misa >
18 o\g 354.350 1.20 3P : |20 | 052 0253 §a 52 44 s 1008
1] 120 loa? | R§7.3¢ Lo | .6 2:0b 5 353 | h5% 5 55 . 44 5
135 ] Jo23 ] 266,270 1:20 1.55 LS5 G4 350 35) 5 | s> 44 5
130 1039 63, 145 .20 1 -5(s [ .50 6,4 853 251 £0 s3 ¥4 5

AVm= /IE- AH= Ta= Tm= /
-



"(f' Page o of .
Plant Name: Doghels Reoe D Test Date: lo~5-8
Run Number: M5 = | Operator: N ez sces
Traverse |Sampling | Qock Time| Gas Meter | Velocity | Orifice Pres. Diffcrentiall Stack Probe Impinger Dry Gas Meter Temp. Pump
Point Time, (24-hour Reading  [t1cad ¢P,) @) in. H,0 Temp. *F] Temp./ Filter | Temp. Tilct Oullet Vacuum
Number | (min.) clock) (&) ft3 | in 20 | Desired Actual (T) Temp® F °F (By)*F (By,) °F In. Hg |
x5 1o 8os cool 13| 1.85¢ | 156 L2 :£>9’55l 4 sS4 52 <
21 190 ! sjosy | gen.seol rom | 459 | 154 22 | o8 asa 97 $s o s
25 1 o g70.acc 4. 30 e |1 GY 3 253 953 A 53 52 <
T 1e) I s _E73. 10> 1,.3C) ). LR 7 ’9‘5/ &2 5> 5 | <
| /5% / Haa R 75.500 L X (.55 || .S, 7 253 ’;Jsa 4 s s | Y
3] oo ! e | 78 370 i.30] 1.65 -5 Lo | os: 55| 98 545 53 5
(65 ! 3y | gripes Loo] 1.ss | 154 e | 3! ss5 | 4% 55 53 =
720 I 39| gryocol 90| 2a3 ] Do % asa’<953> 4% | o s =2
(25 1 11931 swrere ] Lol a0 §ogoN | 90 | as3 fasa | w4 G2 s& s
D gl /g0 I ny4a 3% 259 Lol 2.3V o 2.00 S0 | 053 /ase, 49 - s% s $%. 5
_/8s | 338190 L2 ) 5B 1SR | s |oss ! os “S o> S s 3o/ sec
s50 ! 1oz | zycoMe ) o) 6% | 158 @S | 233! 95 49 X s& | S ] siooes
(55 1 1215 gog L0 ] 1.5% 1.5% Y- dsol ssp 99 G << s
ol 200 1 as G907-310 lo | jeo |1.@o et | oss lase 45 2 <3 S
208 ! 2. | 4906 c0 Lo | 4] 1.9% o2 lasp! o5 | 4¢ ¥ 7> <
2/0 1 1325 | qorzve]l o] 4% .00 w1 | 252! ass| 9% X 13 <
56 ! 1933 | Aiy.c00 Lol ae | oo | 0 | o83l o5 49 23 2¢ I
-2 00 T .36 1O 1.4 2.00 w7 | 253 / 250 4 o N e 2> ﬁg
226 ! 435\ ) 923yey ] 150] Sex | 2.0 e | 53! 251 44 —% - = <
230 | ,ae6 | 939.000] 1.50| 303 | 350 Lo | 953 ! a5 4q <2 55 5
235 | A28 .00 sl 203 ]| B.50 Gee | 2537 583 48 7% 27 s
240 i o | 949 ovo o | o1y | vsU ¢o | 253 ;ass 4 =% 8 g
/ /




Sample Recovery Data

Plant:

Central Park West

5001 South Miami Boulevard, P.O. Box 12077

Research Triangle Park, North Carofina 27709-2077

(919) 941-0333 FAX: (919) 941-0234

Asghety  Plont O rED-mpis-l
Date: /o - S5-98 Job No 3317-002
Sample Location: 7y, o\ §:xho get
Sample Type: MmalS Filter No.: /¢o -
Sample Recovery Person: __ Senaie D . Wolz odn )
Comments: 0% spent Silico 9o /
ERONT HALF
Acetone Liquid
Container No.: MBRE  13/S-1-6H-A Level Marked: s Sealed: v
Filter
Container No.: /0018 ~ OS5 Sealed: v
Description of Filter: Ropss PashicoleNe
Samples Stored and Locked: Locked  ong tocad) o truck
BACK HALF/MOISTURE
Container No.: MBS |- BH- u)
Liquid Level Marked: e Sealed: e
-
Impinger Initial Weight (@)%« f-
Number Contents Volume (ml) Initial Final Net gun,
7 3.5 -
1 DT [O0 s\, 3%2. 2 €§-0—37/ ~29.2_
2 Or 100 _m\. 39¢. 72 é%?—,;% 2.2
3 m7 M 3¢ . R 3%0.7 6. |
4 S5& ~00 o 97. ¢ $¢.0 30.2
5
6
TOTAL 24,3
205

Description of Impinger Catch:

I@,g.‘n.f&‘ AT s
%25‘27 g N 1.§55¢ 9»/&4‘,
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Isokinetic Sampling Data Reduction Spreadsheet

TTE Exhaust

HOT MIX ASPHALT PLANT D - BARRE, MASSACHUSETTS

Metered Sample Volume
M315-1
Run Start 781.150
Run End 942.000
Leak Check 1 Start 8218301
Leak Check 1 End 822.500 |
Leak Check 2 Start 856.170 1~
Leak Check 2 End 856.200 7~
Volume Metered 159.1154~ 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
39227 3734fF -188 |(29.2)-
3947~ 405871 111 17.3"
32687 33074 39 6.1
476.6~ 4961 194 302 -
0 0 0 0.0
0 o] o0 00
Condensate Collected:] 156 | 24.3 7]

1%~ 928 V"V‘ /FF/

..\DataM315.xis, bd a
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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 18° 1342 28624 42- _ 38< 35
17 1304 223- 4% 37 - 34
17 + 1304 223° 41° 37 - 35
17- 1304 223- 41~ 37 - 35
3 18° 1342 235° 45- 38 - 34
1.8  1.342 2.3/7 49 - 39 - 35
18- 1342 231" 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 184 545/ 50 . 46
14° 1183 184° 545! 50 - 48
2 14° 1183 18- 59- 45 - 45
14 1183 18- 59~ 45 - 45
14 1183 183~ 557 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 15554 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 & 55 - 53
3 12°  1.095 15 6~ 59 - 53
17" 1304 223- 65° 61 - 58
17- 1304 221- 70- 62 - 58
17° 1304 221° 70° 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 11 1049 148- 67" 78 ~ 72
1.1- 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 7 78
0.000
0.000 ,
Average AP™ 118921 2.01'[/ 59 | 52.74

1.4141

S40

.. \DataiM315 . xis, bd a



FIELD DATA SHEET

./9?

3363

B) Plant: £ Phad D Sample Type: _3 1S Operator: DD | Nozzle ID:(sL\ - %Thel“mocouple #RYT 6
0 Sampling Location __ Tonnel Eyhoost Dt Pbarr 30.95 Ps: =70 Assumed Bws: _/ Filter #: ;0029 — 09
Run Number: _~2315 -2 Date: ,~ -6-1% Cco2: O 02: 26 .9 Meter Box #: Qua-19Y: 1.ool AH@: /.8 30
Pretest Leak Rate: .»,;, chm@ :5 in.Hg. Probe Length/Type: 4’ Pitot #: _@f:ﬁ Post-Test Leak Rate: , oo | cim@ 35 in. Hg.
Pretest Leak Check: Pitol: __.Orsat: /3 Stack Diameler: 3% x >3 M:Wi%ﬂ Post-Test Leak Check: Pitot: «— Orsal: _«/,<
o = Ll
Traverse | Sampling | Glock Time Gas Metes Velocity Orifice Pressure Differential |  Stack Temperature impinger | Dry Gas Meter Temp. | Pump
Point | Time | {24-howr Reading Head (Ap) {aH) inmo Tomp. oF Temp. Inlet Outiet | Vacuum
Number|  (min) clock) (Vm) 23 In 20 Desired (Ts) Probe | Fitter oF | Mmin®A | (Tm out®) | (in. Hg)
Al o lowny | 94398 N / ///////// /////////////// AN /// AN
s o219 946 4ol /.06 _j:bi ;‘-6-;- 2 ) 252 259 1% St k4
10 lo7ps 1 992. 375 .G 1.3 .32 4/ o5 > >54 S ) 32 5
1S9 lo1d | 9s3.330 5L 197 22 9/ 253 | 2sa ¥9 | 3¢ 3 ud
Q] 20 ] 07132 | 955 30 49 22 ) .27 4/ D5/ 259 9 3s 3¢ d
29 | oa¢3 | IR 2030 139 .66 A Si1 los> 252 44 3s 39 &
30 | o=2¢R 1.5 /0 L3O .9 L4 43 | 2959 253 ¥8 35 39 4
24 |leasy | aey e 130 1.4 LGB 45 252 255 2 | 35 37 v
3] 40 | 0254 | Qe.0s0 .30 1 (S L 92 | Qs> | 253 49 3€ 32 9
) o4 QA7).456 .30 1 =2 (G2 S 251 2549 99 37\ 3¢ d
SO oo | 974.333 L. 30 B173v, L™ 51 53 | 98> 43| 37 | 3¢ o
Extva rie Y S5 |oRis 17 R0 1RO 2.3, 2.31 St 254 | 253 7= 37 |3 4
goxg 1DV G low3w | a3cogs 100 3.3y | 9.2 45 | 353 | 292 99 | 27 35 | ¢
LS lossz | 929.3/0 .48 1.2 (27 IV ANPYY) 35% 93 |22 37 v
20 lose A5, 29 & 94 1.9% 1.9% 98 | 953 259 124 38 3- y
75 | eqet | 953200 L 44 A% 1.28 49 | 32 251 44 34 3% d
Ql ¥0 | eoaiad 9% . 400 L 1.2 ¥ (2v 49 26> | 251 qa 34 28 P
P 043 lool . S6O R Y-) 1.8 1.864 54 ]| 58 > 252 y £ 3a L2 4 Y
qn 0637 "’M'qg%“: /. > /. P [ 7¢& e J53 R 472 wdA vde) cd
4s | o545 oo % §R0O e 1 7% .29 s3 | 52 | o5 w8 | g | gy %
3] /0O | osse | ipiq. 34O L. 40 1,20 1.£0 52 1 ogs o> 47 43 4) | &
1051 0455 | 101%.9%0 1,40 v 1.77 o 1 251 352 4l 43 Y2 )
110 | 1060 (©018.5 30 Lo 1.29 .74 5% 25 2 2573 47 43 43 4
R i 1S lieio (023, 550 Lo 34 | 1.729 54 a3 | asa | Y0 v 93 ed
viax | ¢ 41 /0o ez 1037.345 140 1. 74] .24 s 2573 252 A gy | v2 4
125 | 1032 1030. 332 35 f.21 1.3t £ 532 253 |6 44 g3 9
130 {1037 | 1632, 540 9% .30 L2 53 | 953 25> | 4 4y i Y
AVm= vbp- BH= To= e

e

e

OO0

‘5‘.’00
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4 Page . of .
Plant Name: Pegrait Ploat Y Test Date: o =8® . . __

- Run Number: 315 -2 Operator: _ bawe v, Uotzscas
Traverse [Sampling [ Clock Time| Gas Meter | Velocity | Orifice Pres. Diffcreatial]  Stack Probe Impinger Dry Gas Meter Temp. Pump

Point Time, (24-hour Reading  |i1cad ¢ P,) () in. 11,0 Temp. ®*F] Temp./ Filter | Temp. Tilet Outlet ] Vacuum
Number | (min.) clock) (M) ft3 | in 20 | Desired Actual (1) Temp”® F °F (By)*F (Bg)°F | In.llg

125 1 044 10335700 .58 | 126 | 196 58 lass ! ost ¢ q 4 Y3 -

o 190 ! 1p4Y 103 .S AR 1. D@ (Y 5% 282 ! a5, 44 ¢ g3 4/
s D oyios Lianiree | ool a8 | 108 | 63 | osalaso | 99 4y Y %
150 I 0 1044 . 2o /.00 .28 /.28 &3 | 53 ! us) 4% < &7 <
is5 ol jetgvo |l iae ]l 154 | sy 2] 253 ’.355 4 48 47 v

3 TR AIEY [R5, 460 | 1. 12 1.4 1. 49 Lo | 353 ’Jaso 4 44 42 g
06 1 153 | o8y 3exs ldo] 1.728 1 117 %€ 238 o83 15 A ¥4 48 x4
70 ! 3z ioseigo | eo L1210 1 (. F Gl lasy 'oss > Ea-d 7> wd
{15 ! iz 1069.930 L4 [ B 4 (o2 | o593 /s 3 5/ Ex 2 95 &

D { RN e 00 | 14O J .33 ] .R3 G\ 253 ! 95 S5a Vi Y8 il

g5 | icq M.ﬂo Lo L1l o3 | osg ! a5y so sz’ Yz d
wo_ | aom | waaceo| g3l o 1.2 Galosslssi| so| =3 52 i
9% I 1210 10715.030 .33 1.3\ L2\ 6 | aso ’ejL 50 - X 5% rd

al o001 ogar | gemseo]l a3 2 g o | ost! 2| so 53 5y 4
gos | 1247 | egoaeo]  au]l iaa | ow 4 Jose P ase | % sy 5 2
210 ! jamy | /0832651 a0l a3 | 143 el osalose | so ss ss 4
25 1 269 ) o3¢ e ool (30 | 120 | s | o5t s 5 ¢ St ss 4

3] 9p0 ! a3 | i0a0.0co| 13e| ;o0 | 7 e | o252/ 050 5| $% 5= 4
235 1 1309 | 1023.650 3] 1 | 1.GA [ os2 ! 350 5o s8 4 &
930 I 33| (0 r3of el (e @& | as3/ 283 | 5 5% 55 y
335 I 131% ¢ Pl 2o LeR | (.3 7a 1253 ! a5 | sy eQ sX &~
&ﬁ) ; 122 ) 1ipyg. 3%5 130 .62 L% 72 252 ; 280 S G o 53 L2

%
Rl W S /
15 ™

|2

N

70 66 O&0
l0e6.0 30

V”—- -X-3%
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SAMPLE RECOVERY DATA

Plant__A2pohe \X Plond D Run No.: MRS ~ 3

Date:__.o -o&-93 Sample BoxNo..__[ ___ Job No.: SHIT-00
Sample Location: Tosvel  Sxbeost DS

Sample Type:___ MAI\D Filter No.: _/00\S8 7O% ~ .33(3

Sample Recovery Person; __ DMerswis 3. NWo\z oW

Comments: _ZQRe __ogzaN o the Sice Gel Iupines

FRONT HALF
Acetone Liquid
Container No..»315-3- Fit =R Level Marked:—_«—_  Sealed: l
Filter '
Container No.:___ /OO 14X -OF Sealed: e
Description of Filter: ___Lla VAN o of ®on Yeshiculad
Samples Stored and Locked: : \/
BACK HALF/MOISTURE
Container No.: MIIS =7 = =AH -
Liquid Level Marked: v Sealed: o
| INITIAL WEIGHT (grams)
IMP. NO. CONTENTS VOL (ml)| INITIAL FINAL NET
! DT 100 p\. | S75. 2 SYR.O  |—JI 2
2 DT 16om\ | 57.) L /9.2
8 X MT TO05.0 /0.0 2.0
4 <
N\eew Cel 200 335\ 259.2 27,1
5
6
TOTAL 170«
>

Description of Impinger Catch: < \ouoq

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 M315-2 meter temp tm
Run Start 943.492” Pt Ap AH Ts inlet Outlet
Run End 1104.385"] A1 1- 136- 42- 50- 50+
098~ 127- 41- 33~ 32¢
Leak Check 1 Start 986.265" 098 127 41~ 34~ 31t
Leak Check 1 End 986.285” 098 1277 42 35- 34+
2 13° 166" 51 35~ 34T
Leak Check 2 Start 1027.325° 13- 1697 4% 35~ 347
Leak Check 2 End 1027.345" 13- 1687 45 35- 341
13- 169 42 35~ 327
Volume Metered 160.833 | 0.000 | 0.000 3 13 167" 51 37~ 36
Leak Check 3 Start 10667 13/ 1677 51 37- 36+t
Leak Check 3 End 1066.027 18 231" 51’ 377 36 [
177 221" 45 3717 37°¢
Impinger/XAD H20 Init Tare Final NetH20 Gal B-1 098 127" 48/ 37— 377
5752 - 5481 -27.2- 0.99° 1.28- 48 38~ 37f
657.1° 671.31 14.2° 099° 128° 49 39~ 38
509° 5127 3° 099° 1287 49/ 39~ 387
825.1° 8522°| 2717 2 127 155 54 38~ 3871
0 o| o 14- 1767 65 41— 40}
0 ol o 14 179 58 42~ 41[
Condensate Collected:| 17.1 | 1.4 1.87 57 43~ 4271
3 14 1777 66 43- 427
14"~ 179/ 58 43~ 43
0.4656953 14~ 1797 597 44~ 437
147 179 597 44~ 42¢
C-1 095 121° 62 44~ 4371
1.55556 098" 126~ 58- 44— 437
098" 126”7 58° 44° 431
098 126° 58~ 44~ 437
2 17 128- 63~ 48° 46T
1- 128 63~ 487 477
127 1547 62~ 48~ 477
117 142° 60~ 49 477
3 14" 1787 68° 49° 487
147 181" 61- 50- 487
147 1817 63" 51”7 48
14 182° 61~ 52° 4841
D1 09° 116" 63~ 50" 487
093" 1217 627 53 529
093" 121" 62- 537 53T
093" 1211 62~ 537 537
2 094” 1227 64~ 54- 537
09° 1.18- 61~ 55~ 537
17 13- 65— 56¢ 551
13- 17 65- 58~ 557
3 13- 169" 65- 58 54
1¥ 169° 65~ 58 557
137 168° 72— 60 58T
137 168° 727 607 88T
Average AP"* 153 | 57 | 445

. \Data\M315-28&7.xs, bd a



FIELD DATA SHEET

= Coe

Tose

VAP AR & »
49 7Gx

’r

IC o .00

13 7969

131597
c’-0-a

—ON Plant: Asoha lt Plent D Sample Type: __3/S  Operator: DO H Nozzle ID:GL-1 ./9¥Thermocouple #: R T -C,
Sampling Location __ Tunugf Cuhaust Dt Pbar _30.93  Ps: -72.3 Assumed Bws: _/ _Filter #: [OFoii¥-07T 334
Run Number: M3<-3 Date: /0-7-5% co2: o 02: a0.9 Meter Box #: RMG—SY 1.661 AH@ 1, £30
Pretest Leak Rate: _. o5, cim @ 57 in. Hg. Probe Length/Type: as5 Pitot #: R¢-19  Post-Tesl Leak Rate: . ocScim @ ¢, in. Hg.
: : 3/ Orsal: Stack Diameter: *»28,3° As: > Post- eck: Pitot: :
Pretest Leak Check: Pitol: 3/ ©/a 335“13% %3# ost-Test Leak Check: Pitol: _,~ Orsal: o/
Traverse |Sampling | Clock Time Gas Meter Velocity Orifice Pressure Differential |  Stack Temperature impinge: | Dry Gas Meter Temp. | Pump
Point | Time (24-howr Reading Head {Ap) (aH) h H20 Tomp. oF ‘lomp inlet Outlet | Vacuum
Number| (min) clock) (Vm) 3 in H2O Desied Actual (Ts) Probe | Fitter (Tmin®FA) | (Tm out®f) | (n. Hy)
A1l o las | ioy.5e0~ LA07 ///////////////////////// A //// v //// T
S _loewp | o7 0 L3011, 3¢ 22 253|282 | 29 | 3¢ 2
o 1oe¥? | 1uia=> W /.2 | (.3¢C 37 M52 | 252 &¢ 2 3—7 VA
/S5 065> | 114,040 -u 1130 | (- 3& 372 253 1093 b1 ¥ S 32 v4
2l 2o | eess | nz2.50 L) -3o| s 3O 32 253 | o7 g/ 32 ER 4
2% lo7o (28 1> 1.0 1-Bex| (-30 | B2 |a5s 24| ¥ B2 37 | «
30 ok 12% . 81H L 4e L282 1. 82 Y2 2Sn | o2 L 7] F9 3y e
35 lovwis | /29.300 [ 4o /.89 183 v | oca |o2c3 e 3¢ el
3| % lo7s0 | (30-27 L 4O .83 [B2 4a | 23> 253 %2 | 36 3s &
y. 14 45 34. 9> 14D /B 1 X2 yox] 253 | 292 g/ 35 3¢ i d
ovel SO 139 612 /.Sa 2.94 L.5¢ - 43 SN w 39 3¢ <«
CLD"kJ - SS lon¢g | 4w t30 M-S tS3 | 9% YW | 253 |2 | 42 23 3» | ¢
catB 1] 6o lowsy | suv. o8 {4 re | 120 % |oxa | 258 6¢ 735 | 25 |4
l%‘w’],% 65 o™y 150 .(e24 .45 _£a% 7.JS 0O 253 @ T B 33 2D k4
VAM 70 | o3t (53.3@ A0 T LG 47 255 | 5= 43 s 34 A
57 9 (o1 3% 156.054 13 1 1P T~) 1- €& 30 o589 | 239 2 37 35 ad
v’l‘{g Ol %0 leoess | ss9.000 | a3 | _Lgm | 120 | So | seo | €@ ] 43 372 |___»3 &
7S 2. 370 L1 1,93 1973 . 253 | 262 13 3 | 3¢ .
90 LS peo > 2,10 R 93 95 | o3 | 2s2 g2 3¢ 35 w A
75 lovus | ies. 040 betO 193 | ¢33 | 4s | 252 |as3 | 42| 3¢ | 35 |«
31 /00 |pes5. RINPI L 42 L4943 | 1.43 Y| 252 | as3 43 39 3s y
105 | o%5¢ | 194.410 L 4o 132 1.2 47 | 953 | 252 42 70 3¢ | ¥
[0 _loqp | 12R -s¢ 1.4¢ 1.2 LB 472 2853 | 352 b2 qo 36 &
5 . s loasy | 1343490 1-490 LRI 1€ 1 0 252 | 253 | YA | 4O %2 7
Et;iz_;ks C | 90 | 1003 | 133> Lon 1. leg | ua lwea | oga | 42 | 4 x7 | 4
L gvec 135 1014 180,535 LY 1.2 1.3.4 | Si 253 |agz | 4S | us 4y ¥
C 130 | 1614 194,015 .84 ag 38 X 25y | 563 45 45 wi | 4
AVm= vBp-~ BHi= - Trim
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Page 2 _of .
Plant Name: Fporate  Ploek N Test Date: PP T A
Run Number: M35 - 3 Operator: D, Wolzschub
Traverse [Sampling | Clock Time| Gas Meter | Velocity | Orifice Pres. Differeatial] Stack Probe Impinger Dry Gas Mcter Tcmp. Pump
Point Time, / (24-hour Reading lilcad ¢ P,) L_7(6") in. 11,0 Temp. * F Tcmp./. Filter T:mp. Tnlet Oullet Vacuum
Number | (min.) clock) (\a)ft3 | in. E120 | Desired Actual (M) Tewp.” F F (By)°F (&) °F In. Hg |
135 14099 | ,497.031 | a9 |/.59 |29 £3 loss 'oso | 4o 97 92 s
ol /70 1 028 | o00.3% A8 | /.23 | /a¢ 57 losa 1os3 | 44 & 4 w2 | =
/95 | v loogase | , 5 |65 |1.55 Gl Jossloss | 49 | ya 43 =
/50 ! oo | J06 a8 1101 1493 L-92 | &3 m_’x_s___jo ¢ 9 & S
/55 1 ipa] S16.00c] sall 1.0 115G ba oz ! 253] so s Ses <
S 0 1 0 12,97 .o 1 ). 2% t- 2% (>3 .25_3_135/ X O e A =
(5 | s | aie ool 13 | ok z:\e;g;ﬁi__(z}._o’-”” EEL s sa ) s
(20 1 gy | aneoie R e Y RN arey so s S s
76 1 s | WY, Ty v e v (2 1 osal pso|l  so <y 5 = <
> L /50 1 ar |PeaéW | 2| 68 | 168 | 73| avrl 234 so | 53 5e s
RS I v | 330032 | 1p 2o 2 | 4 loyslogy| s© | oo SR s
190 ! 14w | 333 geo g5 | 22 fiao 74 la¢s lo99] sc Go s% s
(95 ! isor lo2e26 | 10| 30 |30 s | ays loey | so % 58 5
ol 200 aolp3as7o| ol add | jud | oca love 395 | s | =7 s¢ s
305 | 18 | 243008 | o) ruq | 494 a | awe! 245] so 53 st s
210 1 2.5 Podezen 130 1,62 1.0 w2 | 248! 292 | s 59 sL Y
215 1 1230 0 aol 1-5C | .50 4 | 294! qyz | S| 57 S <
3] 220 ! i5%8 jiiﬁoé_l_.ag .71 157 Gy | auq ! 250l s s4 s s
225 ! ags 1 950.365] a0l v.59] 167 | Ga | g44! hso] sy s Sle s
230 ! 380 | 2co.ceo] V30 1561 180G | 63 | 25497 a53] g0 5 See s
235 1 12558 | 22.23d 1.2 1661190 3 |oasdlosa |l g2 | ga 3¢ 5
290 1 126D e ) 1o ] 4D 14D % | 384 ! 1% = \ <9 <SR b
S| 100 149203 [ pq0 ] /
225Gt o) /
"

X%
< 1w

0, .50 5
226-%33

EHN O -cok


http:1.-tr.lt
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SAMPLE RECOVERY DATA
Plant'__ﬂ::@m;"v_ﬂw‘\\- ANY Run No.: ;;:57‘50; 33

Date:_IO ~© -8R Sample BoxNo..___ | Job No.; soort@=T7= >3
Sample Location:___Tuane\  Exbaved Dock

Sample Type: M3s Filter No.: _soc19E-o7 = . 33%
Sample Recovery Person; _Deanis L. Wolzachaln

Comments:__S\\ice (e\ & 100 R S‘er\"(

FRONT HALF

Acetone Lquid _
Container No.._M>5- 3 SH& Level Marked:___~_ Sealed: ol
Filter '

Container No.: 100 18R — O] Sealed: e

Description of Filter: ™ Al Scoann Sechicolele
Samples Stored and Locked: J/ﬁww \&Qamﬁs&\

BACK HALF/MOISTURE
Container No.: MDIS=3 - SH- )
Liquid Level Marked: — Sealed: [l
' INITIAL WEIGHT (qrams)
IMP. NO. CONTENTS VOL (ml INITIAL FINAL NET
1 -
DT wedes | rcom]| s34 3 | <959 19.0
2 DX uxXer | joom 795 CRE.R 4.3
3
AN A 50%.% Sl 2.z
4 S\sce Gel 200 7347 228.9 257
5
6
- TOTAL . 23.C
Description of Impinger Catch: L —> />3 5 On
SO T g™ S&

212~



Isokinetic Sampling Data Reduction Spreadsheet

TTE Exhaust

HOT MIX ASPHALT PLANT D - BARRE, MASSACHUSETTS

Metered Sample Volume

Effluent Gas Velocity Head, ( AP)

M315-3
Run Start 104.562 1
Run End 266.819 1
Leak Check 1 Start 147.735-
Leak Check 1 End 147765 T
Leak Check 2 Start 187.762 "
Leak Check 2 End 187.7871
Volume Metered 162.172 | 0.000 | 0.000
Leak Check 3 Start 226.903 ~
Leak Check 3 End 226.933 7
Impinger/XAD H20 Init Tare  Final  Net 1120 Ga
504 2~ 5752} -19
6745~ 6888+ 14.3
5094~ 51161 22
799.7- 82544 257
0 ol o
0 ol o
Condensate Collected:] 23.2

243

0.62569608

1.55556

M315-3 meter temp t
Pt Ap AH Ts Inlet Outlet
A1l 1< 13~ 37 30 -~37
1- 13- 377 30 ~37
1~ 13~ 377 32 737
1- 13~ 377 32 37
2 1° 137 37 32 737
14~ 182"~ 42- 34 34
14~ 182~ 42- 36 — 36
14- 182~ 42- 36 35
3 14~ 182" 45~ 35 —36
15~ 194~ 45~ 34 —34
15— 193~ 46~ &f&
14~ 18- 46- 3 -~ 32
B-1 098~ 125~ 50° 33 ~ 33
09~ 1.16~ 47T 3% ~34
093~ 12— 50~ 37 = 35
093~ 12~ 50— 37 ~35
2 11~ 143~ 45 36 — 36
11% 143 - 45- 36 35
117 143~ 45 36 - 35
11~ 143~ 45~ 39 ~35
3 147 182~ 47~ 40 36
147 182" 47 40 ~ 36
14 4 181~ 50~ 40 - 37
137 169 49~ 40 ~ 37
C-1 0997129~ 51- 45 44
099~ 129~ 51- 45 44
099~ 129 .~ 53~ 47 - 47
098” 128- 57~ 49 - 48
2 12~ 155~ 61~ 49 - 48
11- 142° 63—~ 48 ~48
092~ 1197 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- 156“ 64- 57 - 56
12— 157- 64~ 59 — 56
3 12~ 157~ 64- 59 - 56
12- 15— 68~ 59 - 56
127 156~ 68- 59 - 56
11- 143° 68~ 59 — 58
Average AP 150 | 54 | 442

\Data\M315-388.xis, bd a



Plant:

Sampling Location
Run Number: M3!5-T& Date: _ /(-072-9%  CO2:
Pretest Leak Rate: - ¢»q cim @ _is"in. Hg.
Pretest Leak Check: Pitot: o )/4 Orsat: _, Y/al

ha\

C\aank

TQ LAY ::

\

Sample Type: __ S OporaLlc))r DD

ot Pbar:

FIELD DATA SHEET

30- 35 Ps:

o> 02:

20.9

Probe Length/Type: 4 '/£{osS Pitot #: RP- (¢
Stack Diameter: 2355335 Asr~ j% #

mal5 f7 -/

Nozzle ID: __, [XgThermocouple #”:
Assumed Bws: ; Filter#: J0 O/

Meter Box #: JHE-KY: ;. 0/ 8H@: /+. 8 3D
Post-Test Leak Rate: ¢, ocSefm @ _/sin. Hg.
Post-Test Leak Check: Pitol: ___-Orsal: /U4

#@3/93

’Sl'. o .w
1S''- 0 oS,

Traverse | Sampling | Glock Time Gas Meter Velocity Orifice Pressure Differential |  Stack Temperature impinger | Dry Gas Meter Temp. | Pump
Point | Time (24-howr Reading Head (Ap) (AH) in H20 Temp. oF Tomp inlet Outlet | Vacuum
Numbet| (min) clock) Vm) 13 in K20 Desired | (Ts) Probe | Fite (Tmin°A) | (Tm out®r) | (in. Hg)
A1l o | rysa]oes . 92S /////4//////// /////////////// 7’7/// % // AN S
S 1 1509262070 h‘\ LO | asclasoldi] %o | R [N
(O 189 . teo !
= s U] 23.04%
20 1 9 X 1.3006 ) y
N R} S S NN T TN NJ
AVm= VBp=- AH~ To= =


http:xho.-.yi

BES
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

@MP/WLD

" 1074 /9%
Sampling Location: T—]—E ﬂ/’U ¢57l'
Inside of Far Wall to Outside of Nipple: 1> /<
Inaide of Near Wall o Outside of I‘\lipplo (Nipple Langth): |_/3_

Stack1D:_ QD /2 X3
Distance Downstream from Flow Disturbance (Distance B):
inches / StackID.=__  dd
Distance Upstream from Flow Disturbance (Distance A):
inches / Stack|.D.= ___ dd Schematic of
Calculated By: @\ Sampling Location
Traverse | Fraction | Length Product of Nipple Traverse Point
Point of (inches) | Columns2&3 | Llength Location
Number | Length (To nearest 1/8" { (inches) | (Sum of Col. 4 & 5)
/ SISTSHIPERS .95 @5 | 515
20,35 [R5 | 5375 L5 1.5
> (0417 1235 | 9% Leas| 1.HD
4 10,534 S 11370 JLeas| R 53445
5 1905 1995 | 17,5 |LQs] 1945
6 |091% A5 | QA5 Leah|  A3.1775




GAS VELOCITY AND VOLUMETRIC FLOW RATE

Psphald Plant D

pate:_'2/4 /9%

Piant:
Sampling Location: T TE_Sxhavst Clock Time: _| G55
Run# __ M4~ | Operators: ___ATL  BS

Barometric Pressure, in. Hg:
Moisture, %: apeamz | o

H20:"1‘,§

Static Pressure, in.

ecular wt., Dry: 2,39 Pitot Tube, Cp:

Stack Dimension, in. Diameter or Side 1: 33,5 * Side 2:_23,5”
Wet Bulb, °F.__ ——— Dry Bulb, °F:
Yaco Traverse Veloctty Stack Md = (0.44 x %CO,) + (0.32 X %Cp) + (0.28 x %N,)
,_A:ﬁle'\ M::tr |::::o T.t’n;p' = (044x ) +(032x  )+(028x )
™ A |, 55 A Md= 28.8Y
-%;OO ; \I‘%g (;% Mt!-deU-.,‘:"2 )+18(%'~5°
T o LEO | €3 Mo = (288 )X+ —g) + 18 ()
o° 2 \.55 £L .
- 2 WA 62 . .
tq° C_\_ \ 25 éi T~ F= R ( F + 460)
YL 9 {l 45 é_%_ Papor S e
T 3 55 - -
ne L) Y AP P-_- In. Hg
& L2 140 | 63 & -
S|~ .40 | Z&

B =1219 [fa= C2-

~ & = Counbec clactse

210 b "I‘,‘ZL

— Ts (°R)
Vs = 8549xCpx JAP x \’W
Vs = 85,49 x ( l.zlc\ ) x( 0.84 )x‘\’._iz.i_
®
ol 2—

Ve = :}0\8 s
- 3.835 #

Qs = Vs x As x 60 s/m

as= 1018 x 3.835 «xeo
as= 164 actm

Ps % H,0
Qs =Q8x17.647 X ~— X (| - —=—"—
std X * e ( 100 )
Qs , .= x 17.647 x x{1-
std { 700 )
Qagtd= dscfm
8152
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FIELD DATA SHEET 15

‘e . Y
" A 4,29 %r‘-/ 9¢ 1245 [A49 | 4%
5 3|50 120.¢ LC q

2.6 Az 1% w99 19 |31¢ |99 I
36|55 1%4.5 175 | R.499 |2, 9¢ 12959 1392 |97 | 79 k74
15

OITT T“f‘ew}'s‘
Plant: AS@\'\G«H‘ P ‘O,'VA/ D Sample Type: !W 2 Operalor M Nozzle ID: [ 2 Thermocouple #: )__3?0_3'
Sampling Location T T £ £Exhausy,  Pbar: 30%0 Ps: — F.0 ~. Assumed Bwsw_ Filter #: [OD 13 3 —O] D% 0. 3%
Run Number: M3i5—-C  Date: Jo}ﬁjq& co2:. 0O 02: Awv ket " MeterBox #: _Y|  v:ORndaH@: 199
Pretest Leak Rate: O0Ocf) cim @ _[ﬁ in.Hg.  Probe Length/Type: 5 Pitot #: &5 | Post-Test Leak Rate: (_ijctm @)5 in. Hg.
Pretest Leak Check: Pitot:\; Orsat: /)]  Stack Diameter: 36x53,5 ?s ~ 4 Post-Test Leak Check: Pitot: _. _ Orsat: #//4
Traverse |Sampling | Clock Time Gas Meter Velocity Orifice Pressure Differential S;::kl " Tempeiature impinger | Dry Gas Meter Temp. | Pump
Point | Time (24-hour Reading Head (Ap) (AH) h mo Temp. OFf Temp. inlet Outlet | Vacuum
Number| (min) clock) (vm) 13 in H20 Desired (Ts) Probe | Filter °F (Tmin°A | (Tm out®A) | n. Hy)
§ N[ o DAl [Sssa=x\ 727 ////////////// L o T S e S
| |5 (0796 [©9%63 | 1,3 L (1,90 39 Qan7a]39 12y (49 |9
RS0 0734 (@950 | 1s5 [1.94 |1, 561d1 [0 [3a 251 35 |31 1 q
2 15 {0979 |e94.34 | 1,35 [13% [ 197 ‘13 450 1J9F1a4 125 13] [1p
A lJdo ©9% .0 L2 1,99 | 139 [ dd [3dby 197 [ 33 [35 [2d )9
e 1 e ety s m e WL AT R .
& ¥ ] IO : 2., C 33 (o}
¢ |35 D 3, L ¢ 223 %jﬁs 3R 97 1 8% [ 93 |3é 32 115
H& |90 713,09 I Had 14, 93 1A4¢ 445 |#M¢ 137 |34 |15
é 2 11¢,95 | 1 3% |35 | 1§
o

36| cOG) 729, 003] 1.7D 36 4 |99 449 |47 | 3% | 3G
1] 65 232,23 | 15 %3 3 146 [0BD 1439 1949 |41 | 29
7D 3%77 | =2 Q| 12 s 144 [24] 143 [949 | 94

s 13905 LA GA [ 117 5o [d93 (2943153 :t%_ Et?
130 14235 135 .9 | L9 5_0_.%35 43 194 |4

195 | B 9 943 | 45 4

[9 15+ [38% 9@% 4 |50 |44

L IR LY L5 late (47 |53 [ 46

Qsz | 16617 | |45 2.02 120 |65 [243 [297 |53 159 | 4%

185 |ipoq | %50.%3 [,45 doa | ] %4 4] 134949 19¥ 145 149
lig 83,90 | 1.5 Q 106 |21 §5€ A9 1o 15¢ |51
\+5 72303 1,7 B/ 1u5 | 6¢  |494D |A97 150 |68 | 54

7 32 12,5 |63 |83 | &4A19% |59 153

0
uj
()
A
"
n
L
3]

e, aG

6\\‘\%&(_:_:!»«:\#'1\4._0
—

PRPERERED
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Plant Name:
- Run Number:

-

— — -

na)5— ¢ '

Operator:

Page oll

ot Q

A¥L

Test Date: ___’__ZE A S

\R:_. 7

—

Traverse |[Sampling Clock Time|  Gas Meter Velocity | Orifice Pres. Differentialy Stack Probe Impinger Dry Gas Meter Temp. Pump

Point Time, (24-hour Reading  |1jead ¢P,) @) in 11,0 Temp. *F| Temp./ Filter | Temp. Tnlet Ouilel Vacuum

Number | (min) |  clock) I (&)t FBa 1hO | Desiced | Actoal | _(§) | Temp® F F | (®)'F ] (Be)°F | Ilntig
/

Bl a5 ¢/ 753 |1 /m hE &1 1G] 49 192 |57 54 Q|
3o ¢/ 223,¢31 L J, 2 10 19498 1243 4% | &Y 5% 2.
2 lias ! ’7%553 S l,‘c“i 3 |A94245 |98 |G o 56 i;l
e 140 1 726201 1,3 [Th¥9 [0 [ |9 g 18421 60 I
3 [ys ! 73930] h3 | x4 |4 QS _13H3/999 149 |@d £ &L
2 Jigos ! 793233 1.3 [ b9 2.0 g |23 744 |60 g3 e 2
b |58 ! 2920 L] het [ hF 70 [Q9OLO%RS |60 |66 & | Q
¥ .60 ! RAD 46 | Ao oo I s 15, 155 kg Q.
5 |ies ! K831 14 OHIKXO 179 K43 wa |50 |67 <3 QA
5 | 170 1 %G?i AD K] 70 |adar2ds | 38 | e ED Q,
6 | L 1 SIEY JElEER [ |67 N#E /s [ZIa 170 [e5 [ |
¢ ligg 1 dlesloln7 EHAe 12,9 170 el s 170 | 66 [
o] |15 7 9T [LeT | L7 e Qﬂsfbm 33 lem e 2
1 |ivo 1 3RBW[LA T 17 169 (47459 | e | ¢ F 2|

| 2 |95 !/ FELAR L% 1937 1199 |eF |285M43 ) s | 70 | G 2l
d | ! 33070019 hR A0 7€ 2964 15% | 72 | €9 2N
3 |05 ! X344 114 11,98 1 2.0 [ 23 129491 Tame 157 | 72 @10 e)
3 Jai ! 30| L9 LS lad |74 QL))'Q‘)K A0 | 11 Q 2
Y |57 $TAR 1. 1213131 [I¢ Q._%_&_-’ﬁ 2 720 12
y : gégo% 11,5 A3 12 177 193494 < ‘Sg Z A 62 2
Y o 155 £ wi®) e
5 380 T 0L 3 155 1341 g‘iﬁ 7Y *’3{32%7 ‘5% Za_ | 76 %Ei
5 € 3 hEL 12 |42 | £ |[wakg5 (5 73 X 2
< . 36:>:pg oo &3 . 7y 241 7 5% 7/ 73 a2

24D }l}/OO



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: C(Mﬂﬂ /P/@H/%Q | Run No.: m’&t@- 6

Date: Y0 /5/9% JobNo.. S§8i17-002_
Sample Location: TT173 £ Exloust
Sample Type: M35 Filter No.: 100)9¢ -1 o &

Sample Recovery Person: 13 &/

Comments: 9570 Sger A o lice ce ¥
\

FRONT HALF
m'})S—-G*F'H -#

Acetone , Liquid
Container NOT—WA\%L Level Marked: Sealed: —~)

Filter
Container No.: | OO ] G¥ - @ ) Sealed: ™~__}

100 a5 oY

Description of Filter: ol gamant Q% f:me o ,,_jﬁ v ‘nZﬁ

Samples Stored and Locked: L

BACK HALF/MOISTURE

Container No.:w YY)z - BH —W
Liquid Level Marked: ~ \" Sealed:

R
Impinger Initial Weight (% o T
Number Contents Volume (ml) Initial Final Net g, Kl ss6r [Fw’/-
1 |DTWaten |10om ) | 2997 | 4799 | -3t9 "
2 |DTwhider | oo | 1409 ['i59.0 6.0
3 | FmPTY — 32,9 13673 5.3
s BlGCell |~etawm | 5292 |gEFH | swd |
5 Lo, 34  23.%
6
TOTAL

> \‘\ E
Description of Impinger Catch: '/M ,

‘\7 dmfr - L‘l Ain



Isokinetic Sampling Data Reduction Spreadsheet

TTE Exhaust

HOT MIX ASPHALT PLANT D - BARRE, MASSACHUSETTS
Metered Sample Volume

M315-6 ¢
Run Start 685.1917
Run End ; -
& % . 209
Leak Check 1 Start 729.003 1
Leak Check 1 End 729268 T
Leak Check 2 Start 770503 1
Leak Check 2 End 7705501
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- 37927 -205](31.9)
4419~ 45221 103 | 16.0
363.9- 367.31 3.4 53
5292 55139 221 )| 344
0 0 0 0.0
0 0 0 0.0
Condensate Collected:| 15.3 | 23.8 {~
0.644644 238
42 g
27 dwt
1.55556

220

...\DataM315.xis, bd B



22|

Effluent Gas Velocity Head, ( AP

M315-6 Meter tm
Pt Ap  Ap™  AH Ts  Inlet Outlet
D-1 137 1.140 19° 39~ 29 - 29
1357 1162 195" 41~ 34 * 31
2 135~ 1162 197° 43- 35 - A
1.3 - 1.140 19~ 44- 35 * 32
3 16~ 1265 234~ 43~ 36 - 32
16- 1265 234~ 43- 36 - 33
4 16~ 1265 235~ 38" 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- 1.095 17° 48~ 44 - 39
2 12" 1.095 17 50~ 46 - 40
1357 1.162 19~ 50- 46 - 41
3 14~ 1183 195% 58~ 48 -~ 43
135" 1.162 19" 57 50 - 44
4 145- 1204 27 61~ 53 ¢ 46
1457 1.204 2 657 54 - 48
5 145" 1.204 2 64~ 55 7 49
15- 1.225 217 627 56 - 51
6 1.7~ 1.304 25~ 66~ 58 - 52
17-/1304 25- 637 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 r 65
1.7 ~ 1.304 24- 70~ 70 « 66
A1 12° 1.095 1.7 68~ 68 - 66
12 ~ 1.095 17 69~ 68 ¥ 67
2 135- 1162 194- 67- 70 / 68
14~ 1183 2~ 76~ 72 > 69
3 147 1183 2- 73- 72 + 70
14~ 1.183 2° 74- 71 - 69
4 15~ 1225 217 76~ 72 - 70
1.5- 1225 21° 77 72 - 69
5 155~ 1245 22° 71~ 70 - 69
1557 1.245 22 74 - 72 7 70
6 1557 1245 22” 777 73 - 70
160~ 1265 234~ 74- 77 - 73
0.000
0.000 /
Average AP™* 11983 [ 207] 60, 537

1.4359

bo.(

\Data\M315.xis, bd B
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Plant:

B
Sampling %ﬁson TTE East

FIELD DATA SHEET
Sample Type: f“ M5 OPB'G‘OV_A_EL_

Pbar:

Ps:

O,1§5
Nozzle 1D: Thermocouple #: Es-1

Assumed Bws:0 01 Filter #: )QQJ@ -/ 0337
MeterBox #: ||  Y: Q%02 oH@: 1,94

Run Number: M 3/5 - Date: e /%% co2: — 02 H4
Pretest Leak Rate: 0003 c¢m@ /O in.Hg.  Probe Length/Type: Pitot #:£5-)  Post-Test Leak RateGcoy cfm @ § in. Hg.
Pretest Leak Check: Pitot™,  Orsat: ¥/.44 Stack Diameter: 23 “ As: Post-Test Leak Check: Pitol™) _ Orsat: l_/’éq
Traverse | Sampling | Clock Time Gas Meter Velocity Orifice Pressurc Differential |  Stack Temperature impinger | Dry Gas Meter Temp. | Pump
Point | Time (24-hour Reading Head (Ap) {AH) in H20 Temp. of Temp. inlet Outlet | Vacuum
Numbet| (min) clock) (V) 13 in H20 Desired |  Actua (Ts) Probe Fitter °F | @min°f | (Tm out®A | Gn. Hg)
O _ONY | RQIEF v/ ea s ooV o S T T
DI s (007 | 35T L x| 19z |3 | $B%K[250 [24% [30 [39 [30 |2
1o PIBBT69291 1.9 1179 WX 43 [24F 049 (30139 [a% 13
R %S Tas T a1 e lg? 3
2 o . 7 ) y s [ o
3185 10723 1] ¥79.58 1.% |77/ 8,0 |43 [d4] Q49 ‘SESQ: 24 O |
3140 [0 /4] 99%155 y G) 596 d.O 43 %56 233 135 | 3a 32 |2
4 35 10954 | 3304 [ 1.3 3%7 Xp [H9 [ |R9L [ 35 [3C | 32 %
i ‘1?0')5? 3332 | .35 73 120 4% |96 136 [ 33 | 33
5 | HS |005K %qj.f-:o 1.9 179 W& | Y6 18 |84F 135 | 3€ | 32 2}
5150 |0%]0] ¥96,93 | 1.4 .29 1.2 9% |HBA |H4?* |36 (3% 173 | Q
e |58 |0%15 ‘Tog_j.g 1,55 b9 (A3 4% 297 [ N8Y [3¢ |39 39 132
¢ |69%[n32e! 90l 153 1.5 L9 1 Q.3 49 [ddp |24 |3} [940 |35 [ &
1165 10393 | 20.S 0 11 Ly 11,6 7 1852 |299 [3x |36 35 I
[ {720 |090] | 913,77 1.} L9t | 1,e |5) 252 1251 |3 |40 | 2%
_% 75 og?i, 2\7.03 H :’ﬁ“ i‘? 4 &U{ 51 gg z? .36
RO i 24y \VJ oY . ! . -
3 _|R5 093] 23,20 L 153 | WY [R”3 R 6%%39 - 50 TL—
3 190 19937 FX7,00 L Lgs U ey [Q92 41 [4) [45 | 449 | ]
4 |95 0943 ] 934 | .85 LeQ | 20 | 5% Yg 1343 |41 | 4F | 45 | &
+ [oolosYg| 933, 7G| LA 53 | 1Y gy Y6 EYF 4] 43 |Hy |Q
5 11050795 | 937.2) l.% 1,67 |20 | 5% Q9% [A46 |42 | & 95
s 1o llod | 990.6%8 | |, 1674 RO (61 1AY51245 143 | 44 _
| "5 llolo | 944.45 | LS 192 1 2.3 | 6o Q95 |d%6 |43 |4 | 45 [
Sl 2% o8 | 49,132 | 4,4 L7T | 22 QO [QYFIR4g| 4R | 474195 |2
1 [125 [1033] §53.50 | |.Q has| L AR 1ONQIHY | He |4 1 %47 |2
H 3pl103G9] 965.%0 | L5 p48 1 1L 100 34519 193 151 197 19 ]
AVm= $/A-_—p=- AH= To= Tma=

ﬁ:’SeaQ,,,L%
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Q%9.97

Page Q\

of 8¥

Plant Name: %M@MD Test Date: ___,Lé_lq%
- N

Run Number: M3|5-F Operalor: AFL

Tl?:i:?c s?rni’ﬂt::'s / g:‘-::o:il’me %a:.ﬁ:':f ||‘:::;.z.|?') Onﬁc:all’:;i;kl)ll'l:gcnhal Tf‘m';.k'F Tcml:)'.olb;illet l?f:::e ' ?,:],c?” Mc'"zf,::':: \,’acm':m

Number | (min.) clock) (&) ft3 | in 10 | Desired Actual (T) Tewp?® F *F (By)°F By In.ilg |

B = |1354 11099 928z [Wweg [ L 159 / g 5] %% 2
=z 1o 11050 |9ease |l | hsy | LY oy 5S4 |45 |53 4 o]
~ 145 Tjog [Fesxolna 754 [ IR e |895 4% |HC | 44 50 2
3 150 T 9630 1, [ 167 [ 1Y |6l Q47746 |46 | 53 50 | D
giiss N7 197253115 L&o | L7 | ©5 R Q47|45 | K4 5 | §o)
Hﬁ% a3 976801 1 1).89 | LY 164 944456 6__2;: 50 | 20
51165 1130 19593/ 1 L3 1167 3.0 |0 [AY¥AR L/? 4 5/ oy
5] 170 G | KASQ 1D | 167 | 4O 03 |9 1HA|4 54 5/ A
el 175 1142 L3 | 1E2 IO SR Q87 97 89 | 5 o
AR UEE JEX] ]S ] 187 & |63 REcqs | | &< 4 2

A1 I8 1000]993,19 ] Jolirs | LY 169 B4 BF7 5 55 'g#l
Jltaorigosl 99hol bo |h=x |1y 2 |24] 350 | 50 56
2l a5 112)c]l999. 3] Lbos | 135 | 45 Vo%_ 9151 15+ | 5¢ [
2] 220 71)240 [100A7] o5 | )35 & © 474954 | 59 | 5¢ /
3 1205 129 L9958 33 53 he7 o [ LR 54 PAY 57 2
312107831 A)] 13 112 |0 |6 oL 5y | 53 |54+ 1o
Wl 315 rjasliol 39 13 |1 1RO 168 BR B | 26 |6 A9 Q
gyl 220 1]20Y4 IO)Q.CC, 135117s |20 1&g [H2so] 6o gq e 2
5 le=2s5 17310 [Jo0X L35 [ [.75 | 2.0 |69 RIs '35 | 55 29 2
51230 11319 1023% 35 |1l75]1 2.0 |70 R 195/ 1 6Q Q—f G !/ 2
(1235 113200107,4 Ly 1) (2= 7)) 19905, 137 | 46 G 9]
@ aLFmizisag 103199l )Y [ 1. | #l {245 ;:zgg X | &5 6] o]

b 0

e = etk /
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SAMPLE RECOVERY DATA

PLANT W ?/Qﬂm\ﬂl— D Run No. T)RI5~ F
DATE /2-6- 96 Sample Box No. &;2 Job No. 5 5 ) 7 OO 9\
SAMPLE LOCATION __| [ 9= ij / Qb I Fiter No. 10O 98- 6

TRAIN PREPARER . .«f

SAMPLE RECOVERY PERSON C@z,i
7. -
COMMENTS %‘YO ")Jj &e,@

FRONT HALE  mzvg-3- FH-A

Acetone Liquid _

Conuainer No. ot YN Level Marked Sealed \ -
Filter / Z /77 o
Container No. n‘ Sealed \J

] .
Description of Filter < \es é[ Mmi%__é@ﬁ‘m&
/

Samples Stored and Locked "

BACK HALF/MOISTURE %%+
Conuainer No. -—-PV% W) DIS ~F - RH -
Liquid Level Marked L Sealed |~
WEIGHT (
IMP. NO. CONTENTS INITIAL VOL grams)

(ml)

INITIAL NET

S aked 1@Om | | @39, ] | SGTF | -2e-2
IOl [ 100w || A2 | €TRE | 27
| EMTY \EMPTY | SBRF| B EXT| 2

sl Nﬁo%@“/@g,é )94y | 278

TOTAL ~ 2,2
Description of Impinger Catch: (7 é/‘fczéff
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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)

M315-7 M315-7 Meter tm
Run Start 862.757 |7 Pt Ap AH Ts Inlet  Outlet
Run End 1031.798 | D1 13 ~ 1.7°  42- 30. 30-
147 18- 43- 29. 28~

Leak Check 1 Start 907.758 { 2 13- 2. 42  32. 29~
Leak Check 1 End 907.826 |~ 125- 2- 42. 34 317
3 13- 2 42-  34-  30-

Leak Check 2 Start 949.132 13- 2~ 43- 36- 327
Leak Check 2 End 949.179T 4 13- 2 44-  36- 327
135- 2 48-  38- 33

Volume Metered 168.879 | 0.000 | 0.000 5 14- 22- 46- 36- 32
Leak Check 3 Start 989.492 ~ 14~ 22- 48- 38  33°
Leak Check 3 End 989.539~ 6 155° 23" 48"  38- 34
15- 23~ 49- 40° 35

Impinger/XAD H20 Init Tare  Final Net H20G§ C-1 1.1~ 16~ 47- 36~ 35~
624.1- 59784 -26.3° 11° 16- 51© 40 377

68787 6985 1071 {2 11- 18- 46~ 40 36

568.7 / 568.77 0’ 11° 18- 54 43~ 39

7666~ 7944’ 27.8 3 12- 197 577 44  40-

0 0 0 12- 18~ 64-  45- 44"

0 0 0 4 125- 2~ 58- 47- 45~

Condensate Collected:| 12.2 | | 127 187 61 48/ 44~

5 13 27 57 47 45

0.324754 18.98 13- 2 61- 48~ 44~

6 15 23- 607 48-  45-

42 g 14~ 22- 60" 477 45

27 dwt B-1 12- 18- 58° 48 47~

1.55556 115- 18- 60° 51/ 47~

2 12- 18- 59- 51- 48~

127 18- 64- 53- 49-

3 12° 18- 60- 54 50~

12 18- 627 52. 50”7

4 125 19+ 65° 54- 517

12 18- 64 53- 50~

5 13- 2° 62 54 517

1.3 2 63”7 54 517

6 13 2° 63 54 517

145~ 227 637 56- 54~

A1 1° 14 697 56+ 557

1~ 14° 67- 57+ 567

2 105- 145~ 687 57« sej

105 1457 69 59° 56

3 13- 2 62 58 57
13- 27 620 59- 57
4 13. 2 68- 62- 59

135- 2 - 64 64. 607

5 135- 2. 69 64- 597

135~ 2- 70 64" 617

6 14 227 71- 66° 61

14- 22 7T1° 65/ 617
Average AP 192 | 58| 468



http:1.05--1.45

FIELD DATA EEET Cp 0.8 .37
N Plant: & ﬁ'\ I ,g i 35;1 Q Sample Type perator Nozzle ID: :E g Thermocouple #:JES 'l
N Sampling xﬁon TTE ExhedisT Pbar 2 Ps: Assumed Bws)0] Fiter #: 1 20512 <06 43390
©  RunNumber: MYS5-3 Dae: |Df7/5% co2: _{ 2 02: (1 Meter Box #: |/ Y.QLMH@: _lji
Pretest Leak Rate: 0 )')I cm@ |Qin.Hg.  Probe Length/Type: O fc;.)A Pitot #: £5-]  Post-Test Leak Rate:QmQKﬁm @ R)in. Hg.
Pretest Leak Check: Pnol\J Orsat: /L:Q Stack Diameler:i}tim—j ;?ﬁ K As: ’\fﬂ% gj‘ Post-Test Leak Check: Pitol™~~] Oml:/l,é
Traverse [ Sampling { Glock Time Gas Metes Velocity Orifice Pressure Differential {  Stack Temperature impinger | Dry Gas Meter Temp.
Point | Time {24-hour Reading Head (Ap) {AH) in PQO Temp. oF Tomp Inlet Outlet | Vacuum
Number| (min) dlock) (V) RS in H20 Desired (Ts) | Fer Tmin°A | (Tm out®n fin. Hg)
— 1O oo | 3 BRI ////// ////////////////////////W/// A ///////li
D15 [e4y] | 3483 3 (1.3 (28 Reo 952w 33 | |
[ {10 Myg | 325 7& [13 //3(’ “49 2¢0 s [ 3024 j; £
Alie [5EA19Qub2 [ (o | ya3 [ LF [R7 [0 30 [3, [ F 533 |«
Yoo 568 2] .43, 723 1,1 1:43 g 43 1A B9] 33 |5F | 33 |3
31 P73 Y2 O .15 Ly 1y 14] (243 Q39 (39 132 | 3y
3130 [379%] 50,113 1,15 L & LR YA Ao Pgo 139 1 3% [ 3 g
H135 0713} 3,853 Lls hyq | g 193 |24 1992 [ 3¢ | 37 3
Y 149 ool s¢,7/ 1.i0 LYd [ T3 [J46 139213y (32 [ 3219
sS4 (205 ] €O, X Lao | he) [ 9y (76 [ 254 195 15 [ 95 |9
5 50 |92 | 83,€5 L5 L |0 19 | WA NTs |32 134 |9
e |55 9756 66 Y7 L s L g 19S5 (99 1993 (35 [ 3¢ | 35 |19
C I RR[9%iD] 7 :é—qo LIS 1 3 1gd 13eq (9498 |39 ]3¢ | 3e
¢ [ =N ﬁ/? 27,9 B s | 13 “44 Q_‘fé AY5 36 _ 36 |
21350525 | R, 9F Uﬁg— 1y ,;,_’3 %f% 45 | 245 ’3§ qu 3T | Z
> D310 Q,sz 3 35
3 qu 0% 3¢, §( %3@ a9l s | L3 | 59 %&:ZL %’39 940 |33 %
(S 1=250[0¥99] 9033 | Oxx | iz [ 13 150 1249 [y [A6 (%] [3772 |o
ol 4 380 | O S | bl |3 (2 | XV |32 [ &
kL Y[SBW[O¥E | 260 | OS2 | 17| 43 149 [HARYN |33 (3 |32 [ R
) s [ oI 9Y 55 | D 4 [ 1B |82 [R4yg|a96 [ 35 [35 | 372 [ F
s |x50l 09 1 10)9 ¢4 OJ 7B 49 44 | )4¢ | 35 | 39 | Z |
¢ | 9§55 71 10526 Il 093 17 |57 |29 |24 38 <0 § % Z
o A1CIgl 111899 ] I 1143l (ZF 50 [ RQFAZ) 4% [ %A g
AVm= vbp- AH= Te= Tm=

y




EA Page Al AN
Plant Name: W?MD Test Date: ____ZO K?f/%
Run Number: _ /1) 3/5=3 Operator: _@T‘____m___
Traverse |Sampling | Clock Time| Gas Meter | Velocity | Osifice Pics. Differential] Stack Probe Impinger Dry Gas Meter Temp. Pump
Point Time, (24-hour Reading  tjcad ¢P,) @) in. 11,0 Temp. *F] Temp./ Filter { Temp. Tlei Oultet Vacuutn
Number | (min.) clock) _(&)ft3 | in H:0 | Desired Actual (1) Teamp® I :F (B )°F (&) °F In. Ilg
Rl s 1019 1448 |95 | 12 1,%_51_&% Bty % = 46 &
L Jio 10y | 7 6RIOTS] 3 | I RS |AS 124443 29 | 7 ﬁ:
21k 033 1130, QH O 1,23 )3 156 [qus’ 0 |42 | 5] 77
2 120 1ok |=370 990 Iz | 1” S A 143 |48 | 5| & # A
2 |25 o944 |pe, 721995112 | 1.s |Gl |20 /393 |6/ “8 2
BRI 11103 [129.83 10,95 1,3 | 1,5 |6y PYHI'293 194 |53 | 45 %
4 125 1o 113300 [ 1) |14 | I %Qﬂ@’%z bz 159 5
Y190 1S 113645 1LO5] 140 | ILZ € 4O AR g | 54 A3 %
5145 rjp=pl a3, /51 1431 1 [70 19411 46 |5¢ 52 X
5 {50  1h2g | H309 | 1g 93] 4R |62 |[8AH2y | 46 |53 S4 g
G 155 1135 176 | 2.0 |[G7Z |19y |46 | 5 F* | 55 Q
¢ l6x3q 1] 1%591 RI1176 12,0 [ge Qﬁ;'@z 99 | 5% | 52 ¥
0’/ 5 ;l"/s"s /;’:662 'TA LAz | 1d 563 92:_4841; 553 j;:? ;2’% %
10 20| 5731 143 |4 Q'3 | 5o I
2 |15 rigyolko. L1 13 TR 1GG 120243150 | 59 S7 13
e 120 145 g2l (0 193 1Y |67 {94084 | B4 %ﬁ 57 I
33x 123k e/ g 16713, =2 |84 124¢ |53 O | 51 Y
3120 g ljzogol iz | 721 20 2 1299044 | A3 | £ 5L q
q 135  1ada) lizHa45] 13 | 176 2o |6 2R ¥ |51 _|EO R Y
~ 5_1;1 //Q‘*? 175,00 I W76 A, OO cF QHO’QI’H Al 6] A q
5 |45 12892 1]e1,53 hi’; 176 | 2.0 ez RPI['6 |53 | 5 g
S1%80  1130)] I¥ L3 1476 12,0 79 IRl s oo | D 1
T8 T30 RS 13 | L7E] 2.0 7 %u 34 54 1 99 A7 2
c oo 4811313 | JOR,674 13 1,76 | 2.5 . NEZA A IS 75% 5
=y T
s

‘/Y
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) SAMPLE RECOVERY DATA
Plant: C[é}ﬁw | W D RunNo.. V] L) "8

V
Date:_'2 /7 /% Sample Box No.: ol JobNo.: 05 .‘71009\
Sample Location:___ ] | &= Ixha(</t
Sample Type: /5 Filter No.: 102168~ (b

Sample Recovery Person: %@

. S E il
Comments: % S S@@f =/ licg Cﬁe’l
FRONTHALF ™M 315~ - FYH-A .
Acetone ‘%{ Liquid \) \’
Container No; Level Marked: Sealed:

Filter

7
Container No.: %/ 74 . ' Sealed: \VI
Description of Filter: ___ S0, [oore gmachiculaty

Samples Stored and Locm

BACK HALF/MOISTURE

Container No.: M5 -I- BH-0)

Liquid Level Marked:\\ Sealed:\er

' INITIAL WEIGHT (grams)
MP.NO.| CONTENTS | voL (mi) [ INIAL | FINAL NET

2 | DT )aden [120 |94 | 393] ~8./

s |emot, Kwl %7 | 5g90] 4t
; ﬁ%;é/ ek [ |G iy | 276
5 A R X

6

 TOTAL | 24. 3

Description of Impinger Catch: %O&JJ

229
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Isokinetic Sampling Data Reduction Spreadsheet

TTE Exhaust

HOT MIX ASPHALT PLANT D - BARRE, MASSACHUSETTS
Metered Sample Volume

1

Effluent Gas Velocity Head, ( AP)

M315-8
Run Start 318817
Run End 1926791
Leak Check 1 Start 72.262 1
Leak Check 1 End 73.333 1
Leak Check 2 Start 111.594 7
Leak Check 2 End 111.678
Volume Metered 159.567 0.000 | 0.000
Leak Check 3 Start 150.509”
Leak Check 3 End 150.585—
Impinger/XAD H20 Init Tare  Final Net H20 G
586.1~ 590.14 4
6424- 63437 -8.1
567.6~ 5697 1.4
8874~ 91447 27
0 0 0
0 0 0
Condensate Collected:| 24.3 | |
0.681722 37.8
42 g
27 dwt
1.55556

M315-8 Meter tm

Pt Ap AH Ts Inlet  Outiet
D1 09— 13~ 36 33 - 33
09 A3- 42- 34 -~ 33
2 17~ 37- 35 - 33
: 18- 43- 37 - 33
3 115~ 18- 41" 37 - 34
115~ 19~ 42- 38 “34
4 115~ 18~ 427 37 - 34
11— 18-~ 43. 37 737
5 12- 21~ 46- 38 735
115~ 17~ 48- 37 ~ 34
6 115—- 19~ 45~ 36 735
12— 21~ 50~ 37 - 34
C1 09~ 13- 44- 36 ~ 36
088~ 13~ 44~ 38 -~ 36
2 083- 13-~ 47— 37 ~ 34
08~ 13~ 48~ 38 -~ 35
3 091- 13-~ 54~ 40 ~ 37
088~ 13- 50~ 41 ~ 37
4 09- 13- 48~ 38 “ 37
087- 13- 48 39 “ 37
5 093- 135~ 52— 39 ‘ 37
087- 13- 49— 39 “ 36
6 117 17- 53— 40 - 38
117 177 50~ 44 -~ 42
B-1 095~ 14- 51 - 48 + 46
095° 15- 55~ 49 - 46
2 09" 13- 56~ 51 -~ 47
09~ 13- 56~ 51 -~ 47
3 095 15- 61- 51 -~ 48
095~ 15~ 64" 52 — 49
4 11- 18~ 66- 54 -~ 52
105- 17— 68- 55 -~ 53
5 11- 18- 70- 5 —53
11~ 187 67- 57 ~54
6 13- 27 67~ & -~ 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
1.3~ 2° 74~ 60 — 59
6 1.3~ 2- 67- 59 < 58
137 2° 72 60 < 58

Average AP™ 168 | 552 |
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FR-Z.

~ FIELD DATA SHEET
9,187
Plant: _GZ%MLQDY,_ Sample Type: Operator: ﬁ}fL Nozzle ID: (-2 Z. 7/ Thermocouple #: E Z
Sampling Locaton T T ¥ g Pbar: 30,385 ps: VA Assumed Bws:00¢; Filter #: [ OQU(F - 2/(9, 33¢/
Run Number: 1135 +§2 Date: 12/ 7 /2% co2:. O 02: @WM Meter Box #: /5 y: (OO AH@: ;%5
Pretest Leak Rale: Q015 cim@ JS in.Hg.  Probe Length/Type: 51%._ Pitot #55-)  Post-Test Leak RateQ,0f cfm @5 in.
Pretest Leak Check: Pitot: [MégOrsat [ﬁ Stack Diameter: ___ ™ As: — Post-Test Leak Check: Pitot: MOrsal:
Traverse Clock Time Gas Meter Velocity Orifice Pressure Difisrental |  Stack Temperature impinger | Dry Gas Meter Temp. | Pump
Point (24-hour Reading Head (Ap) {AH) ln H20 Temp. o°F r.mp Inlet Outlet | Vacuum
Number clock) (Vm) n3 in 2O Desired Actual (Ts) | Fiiter Tm in°F) | Tm out®A) | n. Hg)
B | 27,2277 /’//////1///////////////// L / YA ///// T
15 R67,93F | wA | wag | wA Lo [53]457
inzo [GC/R28] ] \ | 70 2l 1By | D7 5€
1 D2 AE 1 B Iy 29 249151 187 ls¢
1524 o V- Vv 1V 70 297 152 15% |57

AVm=




“Em Eastern Research Group
Sample Chain of Custody

EASTENRN RESEARCH GROUP, INC.

r\l
v
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 £.3384 0.3384 0.0000 YES 0.3384
DI Water Blank 176.4277 176.4278 176.4278 0.0001 YES

Relinquished by:
Date:

Received by:
Date:




£ PACIFlc ENVIRONMENTAL SERVICES, INC.

Central Park West

5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077

\\j (919) 941-0333 FAX: (919) 941-0234
‘~' Sample Chain of Custody Record
[PLANT: Asphait Piant D D‘ PROJECT NO.: S6 1\ .4‘
RECOVERY PERSON: C@ S SAMPLERS: '
Analytical Request
Sample Sample Number of Transfer Comments
Identification = Description Contalners PM Analysis MCEM Analysis | Documentation
L
M315-1.F J/ |Method 315 Fiter — Fefrm (), s 1 Ooe yes yes Zz Jes7ed 10/5‘/41F’/ very
M315-1-FH-A v’ [Method 315 Front Half Acetone rinse (260 s8] o e __yes yes - V4 o0z, o
M315-1-FH-M v’ |Method 315 Front Hall MeCl rinse (250 al.)| one yes / PN
M315-1-BH-W v/ |Method 315 Back Half & BH Water rinse (Seo w\\| owe yes / ctoy s
M315-1-BH-S i/ |Method 315 Back Half Solventrinse_/cpo N\ | on0 yes / 7
M315-2-F v’ |Method 315 Filter —> Cedxcs Do vas yes yes i Te 1076 Smotl o ok
M315-2-FH-A Method 315 Front Half Acetone rinse /50 w\.)] re yes yes v o
M315-2-FH-M Method 315 Front Half MeClrinse /506 ~L.)]| one yes 7
M315-2-BH-W Method 315 Back Half & BH Water rinse (seon\Y oone yes V4 [T NN
M315-2-BH-S Method 315 Back Half Soivent rinse (058 n\) ene yes v/ -
M315-3-F Method 315 Filter —> ©eXci_ O:s\w one yes yes / Teaked) (0]7/68
M315-3-FH-A Method 315 Front Half Acetone rinse {seo v\ | og yes yes / i
M315-3-FH-M Method 315 Front Half MeClrinse ¢ sco o\ | ©Oac yes N
M315-3-BH-W Method 315 Back Half & BH Water rinse(scd .y | ©ne yes / C Ao W,
M315-3-BH-S Method 315 Back Half Solvent rinse [/ $pe &_\ one yes V4 =
MIG4F )z Mathod 315 Filter - Y &7 [N yes yes ~
M315MFH-A" Method-315 Front Hall Acetone first N \ yes \yes —
M3154-B{-M Method 315 FTomt Half Me@iTinse N AN yos. > T~
M315-#BHW Method 315 Back Hall &84 Water rinse N\ N yes \ ~_
M3184-BH-S \| Method 315-Back Half Solventringe , N N yes N <X <
—
M3TSS-F ~_|Method 315 Fitter Y, N\,__yes N\._yes N —
M315-5fRH-A_~ Methott345 Front Half Acetone sinse N \| yes __Yes S~ S~
M315-5-FHM Method 315 Frent H rinse N\ N yes . S~ N~
M315-5BH-W N\ Method 315 Bask Aat& BH Water rinse N Ny “yes - S~ — S~
M338-5-BH-S  \. [Method 315 Back Half Solvent rinse N yes ~J ~ N
e _
Relinquished by: Y < Time
LT Phovy | 3/50 | (1 (e
{Retinquished-by Rece v’-L(..73 \z‘%’{ Date Time
. lo/]3 4: A )
Linh Nguq‘&n q < /% i

custody s
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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

custody.xis

Sample Chain of Custody Record
[PLANT: Asphatt Plant D PROJECT NO.: S517.002
RECOVERY PERSON: A SAMPLERS: Yol v
Analytical Request
Sample Sample Number of Transfer Comments
Identification Description Containers PM Analysis MCEM Analysis | Documentation
o o 3o R 0] —0g
M315-6-F Method 315 Fitter A, pedRy, Suaon. P yes yes N ALl lpn  some lox particolate)
M315-6-FH-A Method 315 Front Half Acetone rinse 7&),,, 6] ] yes yes 7/ v
M315-6-FH-M Method 315 Front Half MeCl rinse A5w /] Jor } yes /
[M3156-BH-W Method 315 Back Half & BH Water rinse 58 1+ 1 yes 7 (Hoocb o
JM315-6-BH-S Method 315 Back Half Solvent rinse xexon | ' Y J yes / @]
. d 100 /9g - 0%
|M315-7-F Method 315 Fitter oo Loy {\nd. ! yes yes /
M315-7-FH-A Method 315 Front Half Acetone rinseZ{0). ./ ‘o~ ] yes yes /
M315-7-FH-M Method 315 Front Half MeCl rinse3 0w} Q1 I yes 7 B
M315-7-BH-W Method 315 Back Half & BH Water rinse5om] iad | yes 7 Koe s
M315-7-BH-S Method 315 Back Half Solvent inseAcim] Lo ] yes 7 ré)}
N
[M3158-F Method 315 Filter I yes yes 7 10 1% 06
M315-8-FH-A Method 315 Front Half Acetone ri | yes yes V4 g,-ga ] LCL—
M315-8-FH-M Method 315 Front Half MeCli rinse 525, tov [ yes 7 TN
M315-8-BH-W Method 315 Back Half & BH Water rinsefegy{ it | yes / ol da,
M315-8-BH-S Method 315 Back Half Solvent rinseToa | 4 | yes L/ I
M31&8-F MelPod-315 Filter N, Yes N yes Ny S~
M315-5EH-A Method 315 alf Acetone rinse \yes N\, S~
M315-9-FHW_ Method 315 Front Hal'MeCl rinse Ny yes\, N S~
M315-9-BH-W \ Method 315 Back Half & B ter rinse N\ yes \_ N S~
M315-9-BH-S \, |Method 315 Back Half Solvent rinda, N yes N N
R 5 N = AR / ~
M315-10-F "~ [Method 315 Filter — yes / yes / / P4
M315-10-FH-A~ Method 315 Front Half Acetonesinse yes” yes / / _
M315-10-FL44 Method 315 Front Ha rinse / yey” / P
M315-10BH-W Method 315 BaekHalf & BH Water rinse / yes / -
M318-10-BH-S MM 5 Back Half Solvent rinse / / yes / "
7 _ y4 / —
P V4 /7 —
Relinquished by: < Dat Time
< 4 \
Tk en ( l°fl3 78 {'jo
; Date Time
Ruc\w L,: R
Livh Rguugon s/ | 44z



Central Park West
5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077

N

Custody

W -7 PACIFIC ENVIRONMENTAL SERVICES, INC.
- (919) 941-0333 FAX: (919) 941-0234
Sample Chain of Custody Record
PLANT: Asphalt Plant D ' » y , PROJECT NO.: S617.0
RECOVERY PERSON: @%M Rﬂ WA&A SAMPLERS: 0?(\
15
Analytical Request
Sample Sample Number of Transfer Comsnents
Identification Description Containers PM Analysis MCEM Analysis | Documentation
M315-FB1-F Method 315 Fiter  \YeXes  Diow) Bere yes yes / T ae o1 laR
M315-FB1-FH-A Method 315 Front Half Acetone rinse Oae yes yes / A
M315-FB1-FH-M Method 315 Front Half MeCl rinse One yes Z
M315-FB1-BH-W Method 315 Back Half & BH Water rinse Ona yes Ve
M315-FB1-BH-S Method 315 Back Half Solvent rinse Ore yes /
L A
M315-FB2-F Method 315 Filter | PETR(  DIsH ) ONE yes yes Mz
M315-FB2-FH-A Method 315 Front Half Acetone rinse anE yes yes /
M315-FB2-FH-M Method 315 Front Half MeCl rinse orE yes N
M315-F82-BH-W Method 315 Back Half & BH Water rinse ONE yes /
M315-FB2-BH-S Method 315 Back Half Solvent rinse oNE ~_yes 7/
/£ \
M315-Filter Blk Method 315 Fitter Blank [ PerRs D+ \ oNE yes yes /7
M315-ACE Bk Method 315 Acetone Blan S ONE yes yes /
M315-MeCl Blk Method 315 Methylene Chloride Blank onE yes yes /
M315-Di Water Blk Method 315 DI Water Reagent Blank M€ yes 7
N 1 \
Relinquished b ) l t Time
) [}
:Euv d (?L,,u. (3719 4:yo
RefimquisTed by. (e<erfe A O %\ ‘ Date Time
o/ g
Linh Ngwyen )Y 5 /ol | 442
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(] PACIFIC ENVIRONMENTAL SERVICES, INC.

Sample Chain of Custody Record

PLANT: Asphait Plant D
IRECOVE‘I;SYPPERSJ;: Deve V- &A‘N‘é@.

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

SAMPLERS:

PROJECT NO.: 5617.002

DRy ke

RS

custody xis

Analytical Request
Sample Sample Number of Transfer Comments
Identification Description Containers PM Analysis MCEM Analysis | Documentation
P Celling Piate yes yes =<
cP2 Ceiling Plate yes yes v
cP3 Ceiling Plate yes yes e
CP4 Ceiling Plate yes yes >
CP5 Ceiling Plate o\ yes yes Y
JEP6— Colling-Plate— ot S VA —yes———}——yes—— | DO MeT  CBL\ECT
fef——— — —— [CenngPlam ==y —Yyes———F— ye5 = nn " Pt
CPBlank Ceiling Plate Blank yes yes N
<
BE1 Celling Beam yes yes v
BE2 Celling Beam yes yes v
BE3 Ceiling Beam yes yes v
BE4 Celling Beam M yes yes —
BES Ceiling Beam N - yes yes v
Colling-Beam— b =AY yeo— —yes—— DO NOT  colreeT BE‘%
BEZ e A M A\ ¥es Y —— “—~ N “w 4&
BEBlank Celling Beam Blank \ yes yes v
E1A Elbow Bend (one side) yes yes v
E1B Elbow Bend (three sides) yes yes v
E1Blank Elbow Bend Blank yes yes N
E2A Elbow Bend (one side) yes yes v
E28 Elbow Bend (three sides) yes yes [
E2Blank Elbow Bend Blank yes yes v
Relinquished by =T\ N Dat Time
PraleT Phoony : ofie1e | 1:22
R o~ Recksad boy ] Dala Time
/
o J /ﬂck @/ﬂw o//9/79 |23



APPENDIX F

QA/QC DATA

136



138

NOZZLE CALIBRATION SHEET

DATE: _8-5 -9 CALIBRATION BY:_Q&}_JMAMZML

Nozzle .
Identification | D,, in. D,.in. D g, in. AD,in. Davg
Number
GL -l O-I18% | 0.8 | 0.138 | ~O— | O.i8¥
Where:
D1 23= nozzie 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.

Davg= average of D,, D,, Dg.
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NOZZLE CALIBRATION SHEET

DATE: R-5-9

CALIBRATION BY: __DDW

Nozzie )
Identification | D,,in. | D,,in. [ Dg,in. [ AD,in. Davg
Number
I . 158 .90 | <140 | 002 I8Y
Where:

D1 23"= 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.

Davg= average of D,, Dy, Dg.




NOZZLE CALIBRATION SHEET

DATE: __¥-59% CALIBRATION BY: ___ DD
Nozzie )
Identification D,.in. Dz' in. | Dg,in. AD,in. Davg
Number
G\L—-3 « 185 . 1 8% . 185 - PSS
Where:
D1 23= nozzie 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.

Davg= average of D1, Dz. D3'

2o



NOZZLE CALIBRATION SHEET

DATE: &5 9%  CALIBRATION BY: 2D 1\
Nozzie _
Identification | Dy.in. | Dy,in. | Dg,in. | AD,in. D avg
Number
6"[—"4/ 0'87 -,87, 0187 o "187
Where:

D1 23 = 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.

Davg= average of D, D,, D,

24



TEMPERATURE SENSOR CALIBRATION FORM

Temperature Sensor No. _ES - | 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 .
rct

1 420 32 22 o ) DO
2 Amb.

Are 2 72 o Y DR
3 (bﬁ\ \ 210 21O O Y DR H
1
2
3
1
2
3

# e ——
1
2
3
1
2
3
T_‘ —————
1
2
3
% Temp. Diff = (Ref. Temp + 460) - ( Test Temp. + 460) x 100 < 1.5 %

(Ref. Temp. + 460)



PACIFIC ENVIRONMENTAL SERVICES, INC.

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

LM

Initial Dry Gas Meter Calibration Form (English Units)

CHETC

o0 @ e ”HS

24

Date: ! 1-9Y PeainHg 7.5y  Calibrator. v Meter Box No. AR 'Y
AH = 0.5 (S Ko vAC Dry Gas Meter
Trial ~Gas Volume Meter Temperatures
Duration Initial Final Net [Initial, Inlet| Final, Inlet] Avg. Inlet | Initial, Outlet | inal, OutielAvg. Outlet
Trial (min) (ft) (ft) () ) CF) CF) CF) CF) )
1 5o Jeee $6Y leessel | HgaT 17 17 17 17 17 17
2 <o Jues.set|eze.see [z.coe 17 1% s 17 75 73
3 g, JezoSeo Je3t s Jeou 1 = §2 18 19 1
Reference Meter Meter Box| Reference < [:( C ._67—(; !
Gas Volume Meter Temperature Correction| Orifice Press|
Initial Final Net Initial Final Avg. Factor AHg
Tial | ®) | @) | @) | A | A | P Y inHO) | ¥ are
1 Y7, 70\ (759, 04y | a4y 15 19 -19 #DIV/O! #DIVIOY| 974y |,3te
2 TN EET I e 5 19 7Y #DIV/0! #OIVION | o 1.Y7138
3 |15 c7liaz el l.9ag |1 5o x> | #DIVIO! #OVIO! S ~ey 1 yy7
_ AH= 075 7 Dry Gas Meter
Trial Gas Volume Meter Temperatures
Duration Initial Final Net [Initial, Inlet| Final, Inlet| Avg. Inlet | Initial, Outiet | inal, OutlelAvg. Outlet
Tral | (min) | (ft)) (ft*) ®) | P CF) | CF (°F) CF | P
1 SO | Cgezer €4, T4l %2 P2 ¥ I ¥ 3 -
2 S .2 JeFz.eCf 49133 | 2. 46k ¥z 553 S % $0 31 S/
3 S. o> Jegs. 33 |egteed]-z 49 %32 bRt pis X | 52 52
Reference Meter Meter Box| Reference \fw< [ ;
Gas Vo_lume Meter Temperature Correction| Orifice Press : H
Initial Final Net Initial Final Avg. Factor AHg
Trial (f) (ft) () (°F) (°F) (°F) Y (in. H,0) hd & re
1 SC1 et 503,390 | 2.3k 79 1Y 79 #DIV/0! #DWVIOY 5053 1S Qe
2 o239 |ve$.113 12,577 19 1 1 #DIV/0! #DIV/0! TR
3 e $,173 Yo% L3y 14 719 19 #DIV/0! #DIV/0! QL] L BYT
AH = 1.0 P Dry Gas Meter
Tnal Gas Volume Meter Temperatures
Duration Initial Final Net (initial, Inlet| Final, Inlet] Avg. Inlet | Initial, Outlet | inal, OutielAvg. Outlet
Trial | (min) | (ft) (ft) @ | A | A | P (°F) ¢ | P
1 S AN R e I A S e %S SN o L 5 T S T
B 2 < S CsC #y3lesi.wsfr 27 . g % w % T % 2 5 o
| 3 S Jes3ieocfeSeoae] ¢ S LT 4 ST 7 KT Y3 51
master.x|s 8/22/97


http:Z..,C.Oc

7)"/

Reference Meter Meter Box| Reference Q6 1A
Gas Volume Meter Temperature Correction| Orifice Press| <1< ' |
Initial Final Net Initial Finai Avg. Factor AHg
Trial (ft%) (f) (ft) (°F) (°F) (°F) Y (in. H,0) i < He
1 [Sc8us 510,503 | 21t = < 79 #DIV/0! # VOl qcce T
2 [sioseslsizses] v can 19 | 74 1 #DIV/0! #OIVIO!| ¢ .a; L 141
3 v13.53s5]g1¢.272] 2. 147 14 7 9 19 #DIV/0! #DIVIOY q ¥t (el
AH = 2.0 s Dry Gas Meter
Trial Gas Volume Meter Temperatures
Duration Initial Final Net Initial, Inlet| Final, Iniet| Avg. Inlet | Initial, Outlet | inal, OutlejAvg. Outlet
Trial (min) (ft) (ft) (ft’) CF) CF) CF) CF) ) o)
1 s.c luse,cqc]esrqsx] 2.5 68 < <% %7 ¥3 sS4 5
2 S,c 16$9.95¥]¢L3.533 13,315 % % % 4 Rl s< g X4
3 Coo Jeen 3 leeTan | 3518 %9 Qs %2 3¢ 83 3 S
Reference Meter Meter Box| Reference cﬂ/h Z ;c S
Gas Volume Meter Temperature Correction| Orifice Press| ° )
Initial Final Net Initial Final Avg. Factor AHg
Trial (ft%) (ft*) (ft*) (°F) (°F) (°F) Y (in. H;0) N O M@
1 s1¢.2t|g2e, ety 15T 79 79 79 #DIV/0! #DIV/0] 113 zZ.esq
2 K‘{ zo.oets 23,1130, §~ ! 7 c‘ Ty 1 #DIV/0! #DIVIO! crl‘—(7 ¢ z.< o‘-‘l—
3 $23 1713185215243, 156 14 SO K< #DIV/0! #DIV/0! ST . CC3
AH = 4.0 Dry Gas Meter
Trial Gas Volume Meter Temperatures |
Duration Initial Final Net [lInitial, Inlet| Final, Inlet| Avg. Inlet | Initial, Outlet | inal, OutlelAvg. Outlet
Trial | (min) | (ft) (ft%) (ft%) (°F) (°F) CF) (°F) (°F) CF)
1 g.o lee1an Jerseve]S,373 %% ac %7 5% $S 5
2 Coo le73.0¥4 eIy 4eq]5.5%S | 90 e qC LY S ST
3 S.o e eesfess s4819.516 %9 9z 9C LY 55 % 5
Reference Meter Meter Box| Reference | . :C c (a7t
Gas Volume Meter Temperature Correction| Orifice Press LE
Initial Final Net Initial Final Avg. Factor AHg ;
Trial (f) () (ft%) (°F) (°F) (°F) Y (in. H,0) ( e we
1 $ 171,529 [$32.92¢ [$.3 49 S %0 3O #DIV/0! #DIVIOI| q« o Vo VTT
2 ke u L, % 7%1S 3v .2 [ Sz « o <, g2 #DIV/0! #OIVIOlf\ ¢ Laes
3 (338 eadfsa357c(5.33° = 52 > #DIV/0! #DIVIOI] 90>\ 9%
Calibration Results
[ aH Y AHg Py
n.50 #DIV/IO!  #DIv/O! Meter Box Calibration Factar #DIVIOl
0.75 #DIv/0!  #DIV/0! Meter Box Reference Orifice Pressure #DIVIOl  —
1.0 #DIV/O!  #DIV/O! La
2.0 #DIV/IO!  #DIV/O!
4.0 #DIVIOI  #DIV/0!
master.xis 8/22/97
24y
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PACIH

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) 9410333 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 Ppg. 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, lnleﬁ Avg. Inlet | Initial, Outlet | Final, Outlet | Avg. Outiet
Trial (min) (%) (ft) (%) CF) (°F) | (°F) (°F) (°F) (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 74 735
Reference Meter Meter Box Reference
Gas Volume Meter Temperature Correction | Orifice Press
Initial Final Net Initial Final Avg. Factor AHg
Trial (ft°) (ft%) (ft°) (°F) (°F) (F) b (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 0992 2.032

1of1

Printed: 12/15/98



10f2

r - Central Park West
AN 5001 South Miami Boulevard, P.Q. Box 12077
C—J—JcC—J Research Triangle Park, North Carolina 27709-2077
ﬂ PACIFIC ENVIRONMENTAL SERVICES, INC. (919) 8410333 FAX: (919) 941:0234
5 2 Initial Dry Gas'Meter Calibration Formr (Eﬁgjlsh Units) £ ; TR
Date: 10/1/98 Calibrator: DDH Meter Box No.: RMB-15
Poar. 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) | (%) () (®) CF) ChH | P 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 73 725
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) 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, Intet| Avg. Inlet ] Initial, Outlet | inal, Outle] Avg. Outlet
Tial | min) | (&) | @) | @ (F) CH | R CF) (F) (F)
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 (ft) () () (°F) CF) °F) Y (in. Hy0)
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, Outle| Avg. Outlet
Trial | (min) | (@) (f) (") (F) CF) (°F) (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
Tial [ @) | @) | @) | P 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 1.78
3 863.120 | 865.899 2779 74 74 74 1.000 1.81

L6

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. Inlet | Initial, Outlet | inal, Outle} Avg. Outlet
Trial | (min) | () () () (CF) (°F) (°F) (F) (°F) (°F)
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 [} L] ° H
Trial (ft%) (ft) (ft) CF) (°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, Outlej Avg. Outlet
Trial | (min) () () (ft) CF) (F) CF) (F) (F) (°F)
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
3 .
Trial (") () () CF) °F) (°F) ¥ (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 Results
[ A | v | 4He Dry Gas Meter RMB-15 on 10/01/98
0.50 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
40 1.018 1.90

LU

15_10137

Printed: 10/2/98




Posttest Dry Gas Meter Calibration Form (English Units)

Pretest Calibration Factor
System Vacuum Setting, (in Hg)

Reference Meter Correction Factor

1.00

1
7

1.008

Central Park West

5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27708-2077
(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, InletfFinal, Inle| Avg. Inlet | Initial, Outlet| Final, Outlet| Avg. Outlet
Trial (min) (ft)) (ft) (ft)) CF) CF) 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 (ftY) (ft3) (ft3) (°F) (°F) (°F) ¥ (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
15_10137.xIs

PostTest10-13-98

o0
A
o

12/15/98



8/30/94: CD2-1

CALIBRATION DATA SHEET 2
Type S Pitot Tube inspection

~Z
Lt
V4

Level and Perpendicular?
Obstruction?

Damaged?

a, (-10° 5 g, s +10°)

T
O

-2
<
<

| % 1-10053354»10')
g, 5°x8, 5 +5°
8, (5°s8, s +5°
4

mmmmu 9 L

wnd o o————Ad | 2= Auny (s 0.125")

w = Atn © (s 0.03125°)
D, (318* <D, <387 ]

:—ﬁL—X A . T
e
—— i (.~

Oolclotol—] o1—-I8

X
¢

-0
W
<

A/2D, (1.06 < P, /D, =1.5)

QA/QC Check

Completensss Legibllity ____ Accurscy Specifications Reasonabieness
Certification 2 L

I cortify that the Type S pitot tubesprobe 0 ___1-€ ~ | A mests or exceeds all spacifications,
mmt«umdmfmmbwwammmmc,omu
me A ‘\v: %M\W 7 |‘f 9‘(

{ . Personnel (Signature/Date) Team Laader (Signature/Date)

249



9/30/94: CD2-1

CALIBRATION DATA SHEET 2
Type S Pitot Tube inspection
_ o Level and Perpendicular? Yo <
e Obstruction? No__
> Damaged? Al
- _;. a, (-10° 5 a, s +10°) o
mum::;::uh X -10° = 'l‘ +10°) |
8, 3°x8, s +5° o
. 8 3°x8 5 +5° &)
mmmﬂmm ‘ L J
and fa. P 7 | 2= Awny (= 0.125%) OIS
| wmAtn® (£ 0.03125%) ||  ~ 9<
| b, BNEsD,=38) | 2o
e===ar: - ' o
Y—j A2, (1.05 % P,/D; £1.5) /.37
Degree indicnting lovel posltion for
@ determining &

0y -ﬁ-—z

]
Y
i; %’ A
T Degres indienting lovel pecitien for

detemining 7 then cailoulate 2.
QA/QC Check
Completeness ___ Legibiiity ___ Accursey ____ Specifications ____ Ressonableness _____
Certification
| cartify that the Type S pitot tube/probe IDf _ .5 — | meets or exceeds all specifications,

criteria snd/or design features is hersby assigned a pitot tube calibration factor C, of 0.84.
C. Cortified by: )
Personnel { Team Leader (Signature/Date}

250



((

TEMPERATURE SENSOR CALIBRATION FORM

Temperature Sensor No. KT - &

Sensor Type \x -T< - Length

¥ Temp. Diff =

25|

(Ref. Temp. + 460)

- Ambient Temp. °F Iz Barometric Pressure, "Hg 30. 2t
Reference Temp. Sensor:
Date | Ref. | Temp. Temp. °F Temp. Within | Calibrated
Point | Source Diff. % | Limits By
No. Ref. Test Y/N
Sensor Sensor .
tc
| -22-SY 1 2O 32 3T © X \W?)
Q. 1
. 2 h;rrt\m Tz G\ -GS N \(\)L\Rg
o 3 ’\"5;‘;-'\;—» Tio zZio G X EL\)%
—
1
2
3
1
2
3
1
| 2
3
1
2
3
1
2
3
(Ref. Temp + 460) - ( Test Temp. + 460) _ 100 < 1.5 %



-

TEMPERATURE SENSOR CALIBRATION FORM

Temperature Sensor No. _ES - | Sensor Type __ K ~-T¢_ -~ Length
Ambient Temp. °F 2 Barometric Pressure, "Hg 30 . /<
Reference Temp. Sensor: a2
Date | Ref. | Temp. Temp. °F Temp. Within | Calibrated
Point | Source Diff. % | Limits By
No. Ref. Test Y/N
Sensor Sensor 4
1 Tt
2 |Age mP) 72 o Y DR
3 o\ 2106 = e y ]

r—*
H

W I = W |-

l’

W | = W N |-

(Ref. Temp + 460) - ( Test Temp. + 460) 149 < 1.5 &
(Ref. Temp. + 460) ’

% Temp. Diff =

252~



(__ TEMPERATURE SENSOR CALIBRATION FORM

Temperature Sensor No. DM:A-‘ ‘l 2 Sensor Type ¥~ U< - Length ___’_i:
- Ambient Temp. °F 1% Barometric Pressure, "Hg 3&.2¥
Reference Ten_lp. Sensor:
Date | Ref. | Temp. Temp. °F Temp. Within | Calibrated
Point | Source Diff. % | Limits By
No. Ref. Test Y/N
| Sensor Sensor :
3ag-5v] 1 | e | 37 T © Y N
NIEEREI T 74 o Y Y
" 3 Bolfa— 1D ==7_ o<b 1 v
1
2
S
(=) 1
2
N
!l 1 T 1 T T
2
— 3 | —
_____l______
2
3 11
- — S
2
3

(Ref. Temp + 460) - ( Test Temp. + 460)
100 1.5 %
(Ref. Temp. + 460) X =

¥ Temp. Diff =

253



(_ TEMPERATURE SENSOR CALIBRATION FORM

MBS -1\ _ p
Temperature Sensor No. D oM - 0T Sensor Type \<- T< - Length _ |
- Ambient Temp. °F 1% 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 :
- . ’q = N
VL 1 ) wis | s 3z o Y N
“ 2 A | 14 7T o A X
e 3 |80 | 2o 7.0% o \ \\)\(/R,
) |V A
1
2
| 3
® 1
2
3
1
2
3
1
2
3
1
2
3
% Temp. Diff = (Ref. Temp + 460) - ( Test Temp. + 460) _ 100 < 1.5 %

(Ref. Temp. + 460)




"TEMPERATURE SENSOR CALIBRATION FORM

DM -TN
Temperature Sensor No. M» - 12 Sensor Type _ X ~T< - Length 57
- Ambient Temp. °F 16 Barometric Pressure, "Hg 29, ¢¢ ”

Reference Temp. Sensor:

Date | Ref. | Temp. Temp. °F Temp. Within | Calibrated
Point | Source Diff. % | Limits By
No. Ref. Test Y/N
Sensor Sensor .
3 '2.3 —-‘i Y Q< é 3 % 3 4'

e

w | 1e | 1e o

\ v
?’] ﬁ_: 2ol zo08

‘o

T4l

W IR [ HW N [ JWIN (= WM |= W] | W N |-
g
i

(Ref. Temp + 460) - ( Test Temp. + 460)

100 1.5 %
(Ref. Temp. + 460) X =

% Temp. Diff =

158



TEMPERATURE SENSOR CALIBRATION FORM

256

(Ref. Temp. + 460)

Temperature Sensor No. D;%M:t: / Sensor Type K-7< - Length __li
- Ambient Temp. °F ___ 76 Barometric Pressure, "Hg 29. G/ "
Reference Tetpp. Sensor:
Date | Ref. | Temp. Temp. °F Temp. Within | Calibrated
Point | Source Diff. % Limits By
No. Ref. Test Y/N
Sensor Sensor :
toaq g | [fCS 3T 34 4oe | Y A(A}g
‘ 2 |6 | 70 17 dye | Y Db
ool 3 | RS [ zee | 2es Jdse |y a((/«/B
1
2.
3 m——————
1
2
1
2
3
1
2
3
1
2
3
% Temp. Diff = (Ref. Temp + 460) - ( Test Temp. + 460) _ .50 <1.5 %



TEMPERATURE SENSOR CALIBRATION FORM

RMB-\S \ (
Temperature Sensor No. _DeM - (D Sensor Type K -7C - Length

- Ambient Temp. °F 14 Barometric Pressure, "Hg 30,29 "

Reference Temp. Sensor:

Date | Ref. | Temp. Temp. °F Temp. Within | Calibrated
Point | Source Diff. % | Limits By
No. Ref. Test Y/N
Sensor Sensor :
¥y 1 ‘\f,_i 33 35 406 N ;\uB
P 2 | | 7% 14 o RS
of 3 ?,{l‘{:,‘ 7% 210 A N ‘S;TLJ‘G
) 5
2
3
1
2
3 _
_1_ -
2
3
1
2
3
1
2
3
% Temp. Diff = (Ref. Temp + 460) - ( Test Temp. + 460) _ .40 < 1.5 &

(Ref. Temp. + 460)



Temperature Sensor No. D& # -o0T

TEMPERATURE SENSOR CALIBRATION FORM

RMB-\S

Sensor Type £ -TS _ - Length 2

- Ambient Temp. °F 1% Barometric Pressure, "Hg 32 . 2%/
Reference Temp. Sensor:
Date | Ref. | Temp. Temp. °F Temp. Within | Calibrated
Point | Source Diff. % | Limits By
No. Ref. Test Y/N
Sensor Sensor .
aav] 1 [ 455 | e 33 o Y 1L\
w2 [ BE ] 74 I EELET
- 3 [S0i5 | 2o 2% o Y R
'—'—_T___'_'_. " | ) b

WiN

UNNl

% Temp. Diff =

169

(Ref. Temp. + 460)

(Ref. Temp + 460) - ( Test Temp. + 460) . 1400 < 1.5 %



Temperature Sensor No..

TEMPERATURE SENSOR CALIBRATION FORM

Prowess

Sensor Type Th ecvpuctc Length _ /D !

259

(Ref. Temp. + 460)

- Ambient Temp. °F 9 Barometric Pressure, "Hg 30. i
Reference Temp. Sensor: [
Date | Ref. | Temp. Temp. °F Temp. Within | Calibrated
Point | Source Diff. % | Limits By
No. Ref. Test Y/N
Sensor Sensor .
1 |Amb. | &9 LY O | ATL
2 |IcC 33 32 ) v AfL
3 RS opn 191 o | | arr
1
2
. 3
o 1
2
3
1
2
EX I R
l___ — —
2
3 —
- —
2
3
% Temp. Diff = (Ref. Temp + 460) - ( Test Temp. + 460) _ 100 < 1.5 %



°

Q

TEMPERATURE SENSOR CALIBRATION FORM

Temperature Sensor No.. T-2

Sensor Type Thuwueter Length _ /3"

2 O

(Ref. Temp. + 460)

Ambient Temp. °F (Y Barometric Pressure, "Hg _3¢0. /D
Reference Ten}p. Sensor: (9
Date | Ref. | Temp. Temp. °F Temp. Within | Calibrated
Point | Source Diff. % | Limits By
No. Ref. Test Y/N
Sensor Sensor :
10- 14 1 %ﬁb" &9 o] o [ AL
(0-# 2 | TEE | 32 | =a @) - AL,
1014 3 [Coilyg 20 A2 9/; O [ KF L
1
2
3
1
2 .

:3_.1@r___.=‘.=m==.=,.=,ﬁ_._=
1
2
3 —
” —
2

: 3 - |

—_—l - — e —
2
3

% Temp. Diff = (Ref. Temp + 460) - ( Test Temp. + 460) _ ;00 < 1.5 %



TEMPERATURE SENSOR CALIBRATION FORM

Temperature Sensor No.. T-= Sensor ’I‘ype’Tbémgdn(  Length /0"
Ambient Temp. °F 0% Barometric Pressure, "Hg _30. /0
Reference Temp. Sensor: (2
Date | Ref. | Temp. Temp. °F Temp. Within | Calibrated
Point | Source Diff. % | Limits By
No. Ref. Test Y/N
Sensor Sensor :

(0-14 1 | Ame. | (9 @9 O - AfL
-4 | 2 | Tee | 39 32 O - AL
ol 3 1SS o1 20 | o | o~ | AFL

1 ,

2

3

1

2
_ 3

- —

2

3

1

2

3

1

2

3

(Ref. Temp + 460) - ( Test Temp. + 460) .00 _ 1 5
(Ref. Temp. + 460) .

% Temp. Diff =

2G|



Emission Test
Hot Asphalt Plant D

Barre, Massachusetts
—73414/? / /‘—3*440!/‘

/’74?/‘49’7 31

%3 o‘/e’m/vr Dewniy /%/zfclv/;

Date
Page

/’0r3"~?£
1l of 2

Guality Coatrel Check

Ron (

Prior to Start of Tests

hﬂwmmmmm

Asssmbie trains in dust free cavironment

Visuaily inspect each trxin for proper assembty

Levei and zero mapometer

Caicuiats proper sampling nozzie size

Visuaily inspect ssmmiing nozzis for chins

Visuaily inspect Type S Pitot tube

Lexk check each jeg of Typs S Pitot tube

Lesk check emtire ssmpling train

During Testing

Read temperanures and differential pressures st each
traverse point

Sampie data and caicuistions recorried on preformased
data sheets B

Unumai occurmmces 1ased in test log

Properly maintsin te roii azd pitch of axis of Type S
Pitots and ssmpiing nozzie

changes during test

Mainsin the probe snd filter tempersnre

exit tempersare

sccurscy

Dmsheeamn:;dbymaﬁydnmgm

/Ve/Au/ 3f mBY s
) = /.006/
Ay = 1830
K Gackor 1377

202




L]
'z

Date 70~J"- ?f'

. 263

Page 2 of 2
Quaiity Controi Cheek Observatics
After Testing
Visuaily inspect ssmpling nozzie /%/U;
Visuaily inspect Type S Pitot tube Py
Leak check each leg of the Type S Pitot mbe B
Leak chock the entire sampiing train /;@
Record observations if any fed
Fleid Log
Project name/ID and Iocation LA, Photd ﬁﬂm/ Lhss,
Sampiing personnel (oanes/position) O pr sgod ,é/o/ml,'l,
Geologicai observations incinding map <;3;w-qu‘4 Q“:.,:?Ij (ﬁ,m“;,, )J-ﬂa
Tun times and dates o7Yoj’7/A)
:w d:!lcu' {‘eg dh‘ﬁuc Of‘fq‘;o/c MIZ?_
Description of QC ssmpies v /B
Deviations from QAPP o
Difficuities in ssmpiing or unusuai conditions Bited,
Sampie Labeis <)
Sampie ID =y
Date and time of colloction p6-5-98 2.2/ &
Lab technician initizis ) D 14
with Coee



v Emission Test
Hot Asphalt Plant D

Barre, Massachusetts
T‘;N wel Exhost

mff/!aap 31
MB Oper‘a"'vh A“am /\ome

Quasiity Control Cheek

QObssrvstion

Prior to Start of Tests

Keep ail cissned gisssware seniod until train sssembiy
Assembie trains in dast fres enviroament

Vismaily inspect esch train for proper assambly

Level and zero manometer

Caicuiate proper ssmpling nozzie size

Visnily inspect sunpiing nozzis for chips

Visuaily inspece Type S Pliot tabe

Lesk chock each leg of Type S Pitot tnbe

Lesk check entire sunpiing train

During Testing

Read temperamres and differential pressures at each
trRverse point

Sampis dsta and caicuistions recorded on preformased
data sheets

Unnsuai oceurrences noted in test jog

Properiy maintzin the roil and pitch of xxis of Type S
Pitors and sampiing norzis

Leak chock train before and afier any componane
changes during test

Maintzin the probe and filter temperamre

€Xit tEmperanxs

Calibration forms revicwed for compieteness and
accuracy

Methed 315 M3 )

y= . P80
48 = /.97
K Ffactor (.Y

26y




JO-S5-558

Date
Page 2 of 2

Quality Control Check Observation

After Testing
Visually inspect szmpiing nozzie
Visuaily imspect Typo S Pitat tube jj
Leak chock each leg of the Typo S Pitur tmbe 49{4
Leak check the entire ssmpiing train e
Record cbservations if xuy

Fleid Log 74
Project name/ID and location A A1Y) % /%,.//0 /34/‘/'e ,/}Z;Jj
Sampiing personned (names/position) Voo g - Dorek Mook,
Geological observmions incloding mxp (RN M%LMJA
Sampie ron times snd dates DY6 i Jo-35-F8
Stemple deseipions Parteolate §Extralle Orgune Vidon
Descripion of QC sampies N/
Devixtions from QAFP o '
Difficuities in sampiiny or unusual conditions R vA Jaﬂzé 7
Sampie Labeis ﬁa
Sampie ID g
Date and time of coilection 50—52?3 2200w E
Lab technician initiais p Feha 0 A
Anaytical paremeser _ ; AL
Preservaive recuied Usecplly sud fres ) f Mo J) .

- 26€



Emission Test
Hot Asphalt Plant D

Barre, Massachusetts Tavwes Lodaws I
I. Test Run Observations Dace | /0. /) 40 J-9H
R = Recomsended Test Test Test Test
M = Mandatory BRun Run Run Run
) -2 0 3 4
A3 AT
1. Train. sec-up - filter ID i e
filter weighe A 4_%
filter checked fpr hoies :
filter centered - _4@—._1?&
- nozgzie ciean 2;;: 5

nozzie undamaged ez ﬁ i
nozzie diamecer (in.) 7/88 |\ 182

probe liner ciean

probe markings correct

probe heaced aiong
entire- lengeh---- -

-+ fiiter- box" or- hoider- ac temn:.

all ball joinecs lightiy e
E:l..‘d..'. Ceecncee ceecsae .M/#: ﬂ/%- ......
""" a " OopeNnings’ cx . . B ..

7 —~Teak checl 5—2&———1‘0 m——— —% N AN AR PR
at nozzle: initigi- (RY-- - VAC - - - ﬂ L .
(iMCb@w c - K EI -V g N !
in. Hg initial. intermediace (R) ' VAC R s f’[& - |
Intermediate and LG S S B l
final at highestc intermediace (R) VAC t /] | [ |
Vacuum during LC T ] ' 7 ,
tesc rum.) intermediace (R) VAC J ! ,

final (M) LC | [ !
- _VAC : 355% 7] 74& : I
3. PitoC lines leamk initiali posicive: Line (BJ | 2.3 g Sz 70k |- Y i

check:

negacive iine (R)" -

>214K 1

> 210K

(hoid 3 in. H90) -
finxl- - pomitive  line- (M) - -|/Y ’WH 23 //k """"""
on mancmeater for P -,
(15 sec.) 0 negative- 1ine- (R)- >5/0kl 237k |-
N . . e e e e DiILOC © '.. “.Ilm... .W {°Agen *° “ ...

> ¥

M=3 bag inictial
Tedlar bag:

leak check (M)

L4

Should hoid 2 tp 4 in. H ]

pressure’ for- 10 - winnces- oz?" """ s /UA} /U/A -

zero flow meter reaaing on '

continuous evacuation' or- /l//l : /U/#' ‘
Compiecaiy fil]l bag and lec

stand overnight——mwo deflacion. Y / Hln /ﬂ ' J

266

T Brhand gon &5 it A, o B S boom arsiyd iy sddn it
,&f awkad ba 285y 7/7—%0/


http:uenri-.e-ii.De
http:c:aaa.ci

16t

“q 2, 1995
N Page » of 5
pace | so-5-9) /299
R = Recommended Test Test Test Test
M = Mandatory Run Bun Run Run
1 26 3 4
............................ ;3[“._. " 21 - - B
4, M~3 sampling train check:
iniciai- (M)--- ---- - ----. .U@ '1}/14'
(should hold [_ 7 v
10 in. vacuum fingi- (M)-- - - Aj[# 77
for1/2m) ............................. - - /.,4
PEE sampie train with- stack (gas 1//,4 _“~ ﬁ-]-//;~
-~ Constant rate sampiing- - - -l pmwr .4/,4 ”"%7/ .....
5. Time- test- starced” . D — 7 ’ Z’?/lf/'ﬂ
‘Time test ended- Y "/
6. Dry gas () port-initiai - ol g8 1Y
mecer 00 e finai ....... 2 . TR .
volume: (.. ) port imitiai - R R —F - b 1
....... fim..... - ..i.. .......'
( . ) poOTre’ ini:il:l.' ...... .. [ .. . I ......... '
e . .fiuﬂ. ....... 3 .l....r...i... - sy
( ) POTLE lnitlli ........... r...,. S Y R t..
_; . e L -finmi- - - b
7. Train operation Nozzie changed i
during rum during run ~ l
S IR I NOT ALLOWED------- ----- L AO - Ao
piteh- and- yaw of probe-o. ke - - - ¥-” 4 e’ -t 1.
nozzie - not scraved  on - nippie - e ZEEE R Z Y PR K
effective’ seai- around-probe - - ccccccc-- F - trey  F Ages b K
probe moved” at- groncr'tma e . et N N N '
prope hesaced: S e T " " i%(—/’ & - 7
f J

calculacor constancs or nomograph
changed when TS and/or TM
changes- significanclv:

average time to set
isokenetics after probe
moved' tO° next’ point - - -

Average vaiuas:
impinger temperature

should - be<70°® ------- -.... .

Post fiiter gas stresmer or

Filter box tempera
m <320°F,

*F - circie ong--. ey |
stack temperacure: - A 2 A 1
baromecric: P taken: and' value 36.30 + 56 ZQ P -
vas probe ever disconnecced
from filter hoider while in

stack? (2% 3o
wvas filrer changed during run? Do | /;L‘a l |



268

Oct s, 1993
P
....... - ‘age J of 5
Dace /4_5175: y/oex 2 4
R = Recommended Test Test Test Test
M = Mgndatory Run Run Run Run
1 | &C 3 4
...... ’3/‘} /7‘3’~r . .. .
Check on filter hoider looaen:.ng of '
clamping device holder e -
vas silica gel changed
during run? R | AD

Accurate
reading of:

vas any particulate los:"

stack :merature' s

MECEY VACUUM® ° """ '---c*°-- -
time- perpoinc .................... (RPN .
impinger- temperature ‘- - < 70 'C"7h+;' —
fiiter- box temperature - - - - - Far T o T —
Minimum sample time of 222 m'.n met
Minimum suple volune of 56 d‘gf collected / /
8. Posc test: <~ All‘openings-segied-----------° “wqpy | A | ok
- recovery areaciean' sheitered - ---°-- - PSY/ SPe— v - e =T
- filter handled- with- gioves. - forceps: " - -7/“4—4%— % - o
etri  dish seaied, labeied: - C os B Tt b
- sany sample losc- IR "ﬁ‘a- “Qwﬁ--y T
grad cyl. A
weighed 167
vater measured: mlL - 32 123 8
- s1lica gei- veizhad nee: R ROVEAA 7 o |
-condx:xon-coiur Prectt o T |
""" 0T 19597 b

robe- cooied- sufficieneiyr - - . m i P77 DRIRY MR ]
- nozzie removed- and- brushed- - " SR RPN S S ——— P
- probe bmhed. 6 timn c e e e e eees -ﬁ; ....... . '
- nozzie brushes- Ciuﬂ .................. LA IS .". n |
—vash botClies clemp T -ﬁ TR T X |
- acecone clean- - - - e - N eter " g " i
- M=8 15 minute purge " - - - . ,(7/14: - ) /q ....... - - '-
- wacer/soiution ciemmn- - - ---- - - - - adenr A g | — '
Md%_( CAL.l. = blank taken: - acecone. wacer. other | T ez 1 n '
Probe brusn' and extension ciean. - : '_4/)#_ faqal - i
Sampie container:: Clean i :
Lapeiea - 2 . Ajfy}i I |

Seanied: - %‘/J " TR

Liguid- ievei- marked:

v

* % 0 T i T
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Ocks  savve
. Page % of 5
Date |/ .99 | 4 -8
R = Recommended Testc Test Test Testc
M = Mandatory Run Run Run Run
1 o 0’_ 3 4
-ttt ’313’ ﬂ‘g/j N .. . . .

/1 |

it

9. PoBt tesc Orssc Analysis of  Initial (M)
ingegraced bag sample Orsac
apalyzer - Analyzer leak check
(lévels should not fall below Finai (M) - _@4 /U///
cgm. tubing and not more than 4
Owd ml in burrette for 2 min.) . /}//7- /U/// :
prsac sampies: Each bag anaivzed 3 cimes : /A t
o %2 CO» aprees-within 0.2% - - :# ' “Eﬁ' : F-
* Os- a ‘!mmmO. ...... - o r.u DY SR 3
A‘éa dx 20 agreas within 0:2% Tuld ta/Ad T R
‘Adalysis at end of tast. Orsac ml er '
‘cheeked against air- (20.9-+-0.3) yz ------- A///}' /‘)/// - . | ...... [
Orsact Analysis: ... /j ,, l
o COAZ - -+ v e d. 4 . . 4. I
% %<oqz ..................... M_'%ﬁ R R
».: .................. A,]’/l/jr N F [
o E'o-2'09--202 /W¢ //// l
co, .- o o AL P O SN ‘
Fuel - - - .. e Y SO /.../... .. -t |
mforfuﬂl rl]l/// ..... b .
Orsat anaiysis- vaiid AN AV t
Orsac solutions changed
wvhen calculacted F
exceeds fuel- t:ypeorange ﬂ//4 ﬂ)/ /4
10. - 4ll samples locked up Aeq

: All daca sheets subm.::ad t0° observer- -

- - - = particuisce re:ovew
. ~ = Process' data- .-

All sampiing components’ ciean’ and: suied B

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

- Orsat

~= Run° 150K8NEetic: ‘runiOb-emr'

- ~ - = Cajibracion sneecg - - -- -l :

Aoy Al

CO
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, L9987

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 ./ , No - .)

Q cn, Pl | PSS pra
Signature of Obgerver Affiliacion of Observer : Date
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Emission Test
Hot Asphalt Plant D

Barre, Massachusetts
7:: nwwve / EX @quv S

MQ*Lo& 31y

Date /0-G- 78

1l of 2
M.B. 6Fere  Derwwrs H‘/Z‘.(l"’\'l MRU NoD

Quality Costroi Check Observation

Prior to Start of Tests '
Keep ail cisanod gisssware sosied until train assembly Q:)wi
Assemmbie trains in dust free eavironment e,
Visuaily inspect each train for proper assambly Dos
Level and zevo manometer
Calcuiate proper sxmping nozzio size oree (28
Visuaily inspect ssmpiing nozzis for chips COone
Lesk check exch leg of Type S Pitot tube QCA«__%L
Lesk check entire ssmpling train Omo

During Testing

Read temperzmres sad differemiai pressures at each
traverse point Marn
Ssmpie dats and caicuistions reconied on preformaned |
data sheers Y
Unnsusi occurrences noted in test log e,
mmﬁ-ﬂm«mms Y
Leak cheek trxin before and after sty componsnt
changes during test e
Masintsin the probs and filter tempersnre ga.
Maintain ico in ico water bash sad maintxin impinger -
accuracy
Data sheers reviewed by PM daily during tesring e

Mt d 317 MR H 5

N = |, 00)
AH- 1.83°9
Kk Fdn~ 4 200




Date

d

Page 2 Of 2

Quaiity Controi Cheek Observation

After Testing
Vismily inspect Type S Pitot mubo
Leak check each leg of the Type S Pitot mabe '
Lexk check the entire ssmpling train ,Z:
Record observations if ary

Fisid Log o
Project name/ID an location A}o/,qu;[,!‘i_/t Pl.io (Barre Merf
Sampiing personnel (names/position) Dem At S )lo'?j(lw\«\
Sampie run times and dates ;)yo mw\ 7;&'& MMLQ_&_ZX_
Ssmpie descriptions
Description of QC sempies n
Deviations from QAPP b
Difficuities in smpling or unusuai canditions Bl S&L(gé
Sampie Labets ey
Suzpie D M3i5-2
Date and tims of coilection )6-6-98 QyAMm— ['26 Pri
Lab technician initiais DO H :

2t

Ceone.



Emission Test
Hot Asphalt Plant D

Barre, Massach¥setts
EA Lm' vs
3id

{LJN:’\J‘G'

Me + he C}

Mo o;”eva:‘ch ALLULN Ko e /{)U o _z_ 7

Quaiity Control Cheek Observation
Priur to Start of Tests '

Keep ail clesned giassware seaied umil train axsemhly Crore,

Assemble i in dust free environment o

Visuzily inspect each train for proper assembly &/m&

Levei and zero menometer G e

Calcnists proper ssmpiing nozzie sizs £oome (, /J’S)

Visually inspect ssmmpling nozzie for chips to evse

Visuaily irspect Typo S Pitot tube W oie

Lezk check each leg of Type S Pitot mbe G

During Testing

Read temperzmres snd differentiai pressures st each

trzverss point e Tm

Sampis data and caicuistions recarded on preformmsted

dxta sheets Ly

Unnsuai occurrences noesd in teat log /;en

s |

Lexk check train before and sfter any component

changes doring test Ve

Maintain the probe sad filter empersmre P

Maintain ics in ice water bsth and mainoxin impinger

Calibrsrion forms reviewed for commieteness and

accuracy Yo

Data sheews reviewed by PM daily during testing L)

Metld 315 B FH
vy = 8
LAH =~ 1.7

Date /0 ~¢- 5&F




Date /¢G94

Page 2 Of 2
Quaiity Controi Check : Observation
After Testimg
Visuaily inspect szmpiing nozzie e
Visuaily inspect Type S Pitot tube e
Leak check each leg of the Type S Pitot mbe N
Leak check the entire sampling train ' ,,JJM |
Record observazions if any ,V/ye.,/)
Fieid Log J

Project name/ID and Iocation A, J,Q%&\\L My Ped © Dovse Mo
Smmpling persomei (pames/position) A T e .
Geologicai observatious incinding msp S ﬁi, ,QCM‘S, RN
Sampie ron times and dates VYN M — §2¢ 0¥ [0~ &~78
Sampie descriptinas -3
Description of QC sampies p/A
Deviztions from QAFP A
Difficuities in sampiing or umsmi conditians oA o o
Sampie Labeis Aoy ’
Ssmpie ID f”\v‘B iS- 7
Daze and time of collection Jo-6-98 DYy AM-12 DY omoh
Lab techmicimn initials A A :
Anaiyscal parme P L2 T AL Organ, VERL,

— AR Seuhes sl 4 o T 0 O

2
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Emission Test e, i99g
Hot Asphalt Plant D Page 1 of s
Barre, Massachusetts Toane ] Cx byt
I. Test Run Observactions Date 0 iszl /b E‘Zﬁ w494
R = Recomsended Tast Test Test Test
M = Mandstory Rim R.::: 9 Rlam Rzn
Moy tm-ayt
1. Train.sec up -~ filter ID . 60794
filter weight F3¢3 | (33781
tfilter checked for hoies PV R VY :
filter centered - 4 :
- nozgie clean: 2
nozzie  undamaged %_
nozzie diametayr (in. ) R 4
probe liner ciesn
probe markings correct t
probe haaced aiong
..... mm “- ® o + o & . . e .
------- iminsg”-xm.-. PO G 1Y T P E—
. ntu. bu 1".1“. . v o N - .. e oV e e o0
------ * piIDt MENOHACEY- zwroed | bres ]
. on :.. mm. zm. - . e - o o o o« o o f o o 0. . 4 @
------------ _fiiter box or- hoider- ac* temv. -
all baill Joa.n:s lighely
_E!a...d ............. 4 L .. ...
..... ‘11- ogum!.. Emg . . c e a
7.  Train leak check RS RT £ WY ¥ A WS SRR
at nozzle: initiai- (R)--- VAC -~ - “-t; A /a7 7&'
(<QQ2 cfm @ 15 LC - R - ad B -
in. Hg initial. intermediace (R) VAC . 1 |
Intermediate and LC . [ {
final at highest intermsdiate (R) VAC b I
Vacuum during LC | ] [
test run.) intermediate (R) VAC | [ ,
final (M) LC o
3. Pitut lines leak inizizi posicive line (R 2 EEEE
check: negacive iine (R)" - taf15276 -t
(hoid 3 im. Hy0) e ,
finai- - pozitive iine- (M) - '-?'Ad 73’06 """" l
on msnomater for , s
(15 uc.) negmtive- iine- (R)- 3”0t I)ifi{
: : . bicoc tupe” undamewed | heq 1 tien |
M~3 bag initial leak check (M) d v
Tedlar bag: Should hoid 2 tp 4 in. HeO
pressuare- for- 10 mingces-or-- - - -t A}/A - N / A-
zero flow wmetcer reading onm ’
continuous evacunation: or A / ” A/ / )4 ,
Compiaceiy fill bag and letc
stand overnight--no deflaciomn. ,U/A /(//// : l



http:aan.c:.ve
http:11111.cb

CcX G , 1995
) Page 5 of 5
R = Recommended Test Test Test Test
¥ = Mandatory Run Run Run Run
+ 2 2 7| 3 4
4, M=3 sampling train check:
inicigd- (M)--- ---- - oo A/ | a
(should hoid [_
10 in. vacuum  finai (M)-: - < oc---.-- MR 4 8
for- 1]2 uin.-) ............................ . - jU/A . . . /. o
Pan sampie train with- stack 1 R JA - &7,4
-~ Conscant race’ smixns ----- 1 pwr : L TAT '4{;"4. .....
S. Time  test  started: . T — AT 7
‘Time tesC ended- .- z 7
6. Dry gas (- ) port initiati - - . 797 )
neur ...... fiui ....... .r. . . ‘. R ‘ .
volume: (- ) port imitiai - T -t R R 1
....... ﬁm""' Y g e ]
( ) pore inicizi- - P TN VRSP T
) . fin.i ....... . ’. . . o . - ' .
(' N gor: ’su:l.i ........... ..1. « ofo o offs o ¢ o afe o 2 0. .o I
_ — tinal A EY - I
7. Train opsration Nozzle changed
during run during rum -
R NOT- ALLOWED- - - - -« ----- N0 o0 ..
picech- and- yaw of- probe-o. k. - -- - - G, - ey 1 T
nozzie-not scraved on-nippie: - - --cc - n % Al A [ ..... y -
effecrive  seai- around-prope - - - - ,%2_,, ey & g
probe moved’ at° proner-tzm. ...... DS F *asd I - - g
prope .hesaced: e P 1 - \
calculacor constants or nomagraph v g
changed wvhen TS and/or T™
changes- significanclv- /U//J- N//’w
average Cime tO set
isokenetics after probe
moved® £O° next’ point - - - - VA oSt Cro S - -

Average vaiues:
impinger Cemperature
shouid: be'< 70°F

[ <. 7;.?...

Post filfer gas SLTEamar or
Filter box temperafn

<3zo'r

*F- circie ome- - - -

stack temperarunre- -

-15’7'

barometrTic' P taken: and value

30 O 130,97

vas probe ever disconnected
from filter holder while in
stack?

Ao

/doA

was filter changed during run?

| A O

Ad

]

2736



http:i1ampli.ng

, l9og
...... - PaEe 4 g s
Dace Vg7 V0498
R = Recommended Testc Test Test Test
M = Mandatory Run Run Run Run
X | 27] 3 4
.................. ~?1 r ﬂ:ﬂm .. .

Check on filter holder loosenmg of

c lmxng device holder

wvas silica gel c!unged
during run?

wvas any particulate lost?
Accurate 3 P

rending of:

stack temperature- - - -

meLeY VECUUMm" © - e cc o
Cime" PEL POLREC -+ - - v e
impinger temperature - - . -
iiter- box temperature " - - -
Minimum sample Cime of - ----- m'.n -

dscf collectad

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

Minimum suple volune of

8. Posc test: = All'ovenings-sesjed ----""°""‘"‘"°
= recovery area‘ciean: sheitered: ---- - - ¥
= filter handled- with gioves;" fmeu' -

- petyi dish seaied, labnied

- any sample losc:

grad cyl.
weighed
vater messured: ‘ml -

- silica geil  weighed: - net:'

- condz::.on - coior - V¥l

- nozzie removed- and' brushed: -
robe brushed 6 - times - - - - -
- nozzie  brushes - ciean - - - - - cee seee

= wash bottles cilemm o aao|”

- acectone ciean- - -- - ...

- ”-6 ls'minute' he)t 8 B
- wacer/solucion ciean - - - - - - - Toseee.

t{)\]lp«, e, = blank taken: _acetone:," vatgr'.' other- 4 % i I
Probe brusn and extension ciean. : A ey
Sampie concainer:” Clean ‘ 4 _
Capped: N
Lapeied . -
Seniled- - - : ﬁ

237

Liguid- ievei markxed: -




118

- Page 4 of
Dace Vv -H | ft-¢- 78
R = Recommended 're:t Test Test Test
M = Mandatory 07 Run . Run Run
AL ~ 3 4
""" Wz r tpHgt o b
9. Post test Orsat Analysis of Inicial (M3 4-!-@ i
integrated bag sample Orsac
analyzer - Analyzer leak check
(levels should not fall below Finsi (M) - ,u/ﬂ ”[4
cap. tubing and not more than /
0.2 wi in burrette for- 2'min.) { A f4 ﬂ/ﬂ~ : :
Orsat: sampies:- Each bag anaivzed 3 times- | L)/H PSR F !
2 CO» aprees-within 0.2% - - |- A /4 b \
*Os a QS'Vi:hm 0.2% ----- . YA op - c b |
X CO- agrees within  0.2% T4 . /44 o
Analysis at end of tast. Orsac mlyzcr ) |
checked against air- (20.9-+-0.3) - - - ------ /0744 ////f L .- ' ...... |
Orsat Analysis: (
COAZ -+ e o eeeoee old ¢ A |
o"z ..................... i/d' #/A_. Y i
coz ................... . .'. ﬂ/ﬁ .t. . r !
Fo = 20.9 =% 0
_—4
~zco,, e e e e q- AI‘//A.L ...... l ‘
Fyrange for- fuel W7/; R/ N b
Orsact anaiysis' vaiid M/ L A b
Orsac solutions changed
when calcuiated F,
exceeds fuel- me?mge- /U/A— /U/A‘
10. All samples locked up

All sampiing comoonents’ ciezn: and’ suied o
All daca  sheets subm:ted tD’ observer -
= Orsat__—

...........

"= RuUn’ 1L30K8Necic - Tem
- - Parcicuiace- recovenv- ---------

- Process' data" -



http:ca.iibrac:i.on
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_ pase 5 of
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 amy 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 abuormal occurrences during test program.
(Additional page(s) attached: Yes - , No . »

ey LU PES gy

(23
(V]

5

Signature ot Observer Affiliacion of Observer : Date
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Emission Test
Hot Asphalt Plant D

Barre, Massachusetts
-7:'4/\'/\16.’/ Exhaos VA
Method 315

Date /2-7-78
Page 1 of2

MB O Perddn Demn s /"I-O'ZS'CLOL\

Row 3

Quality Costroi Check

Obssrvation

Prior 1o Start of Tests

Keep ail ciexned gisssware sesiod until train sssembly

Tdong

Assembie trains in dnst fres envirooment

Oog

Visuaily inspect esch train for proper asssmbly

%O’k&

Level and zero manometer

B e

Calcuists proper sempiing nozzis size

Visuaily inspect ssmpiing nozzis for chips

Visuaily inspect Type S Pitot tnbe

%0\«.2_

Lesk check eaci leg of Typs S Pitot mbe

Oone

Lesk check entire sumpiing train

During Testing

Read tesypersnires snd differential pressures at sach
fraverse point

Ssmpis dats and caicnistions recorded on preformatted
dsta sheets

Unusuai occurrences noted in test log

Properiy maintsin the roil snd pitch of axis of Type §
Pitors and ssmpiing noxzis

Lesk check train before and aft2r sy component
chunges during test

Maintsin the probe and filter temmperanre

Mainzzin ico in ics bath and DRinTR i
exit texmrperaturs

Calibextion forms reviewed for compieteness and
accuracy

Datz sheets reviewed by PM daily during testing

R RR R R R f

Merbod 318 Mmp%s

J = [.06/
AH- /.830
K,Fack\- /.30




3o

Date /6'7‘?8

Page 2 of 2
Row 3
Quality Cantroi Cheek Observation
After Testing
Visuaily inspect Type S Pitot tube e
Leak chock each leg of tha Type § Pitot tabe e
Lezk check the entire sampiing train :4.,1
Record observations if any gam
Fieid Log
Project name/ID and location A{,%M/x,qzﬂ)m)fl%m‘f D B:m, Vs
Sampiing personnel (names/position) Den s uole(Lu L ‘
Geologicai cbservations incinding map &\W ﬁ% KL,
Sampie run times and dates é,’jﬁAmt ()13 0w 20-2-58
Ssmpie descripion M&M 315
Description of QC ssmpies A /A
Deviations from QAPP PO
Difficuities in sampling or ummmai conditinns Bt ) Sngﬂ
—— Jd
Sammpie Labeis
’(E}{(i

Sampie ID af2?
Date 2nd time of coilection /0.0’)_78 G 76 A é INERdi)
Lab tecmician initials D IOR :
Analytical paremeter M[;:; _ # MO/)M /VAHL
Preservative required ' )

Mol 200 ¢




R Emission Test
Hot Asphalt Plant D

Barre, Massachuse}[ts
Jovwe] LExhavs Date /¢-7-74
Methed] 305 Page L of 2
M3 OF-QI’!LL" AI’J\'N /Owﬁ

Row &

Guaiity Control Cheek . Observation

Prior to Staxt of Tests '
Keep ail cissned gisssware soxied until train axsembly M
Assembie trins in dast free eavironment A0L4,,,
Visuily inspect each traia for proper asssmbly AP
Level and zero manometer : Loes
Calcuiste proper ssmpling nozzissizs ﬂgmjel CL@73
Visaaily ispect Type S Pitot tubs E e e
Leak chock each leg of Type S Pt tobe LYY

During Testng
Read tempersmves sad differential pressures at each
traverss point <4
Sampie dats and caicuiations reconded on preformuted
dsta sheets -2
Unusaai occurrences nosed in test log ey
Properly maiocsin the roll sud pich of wxis of TypeS |
Pitots and szmpiing nozzis VA%
Leak check train befors snd afier sy component
Maintzin the probe and filter tempersm—e Yey
Maintain jce in ics water bath sad muintsin impinger
Calibration forms reviswed for compietenesy and
sccuracy 7
Data sheers reviewed by PM daily during texting e
Method 375 MB RV ]
J= P80
AH= 7177

o1 A Facher J.3/8



303

Dame /0-7-7&

Page 2 Of 2
Quaiity Cotroi Cheek Observatio
After Testing .
Visusily inspect Type S Pitot tube /gjg_
Leak check each leg of the Type S Pitot mbe e
Lezk check the entire sampiing train Afcd
Record observations if any /?;{q(_
Fieid Log
o L i PLT e B Tl
Ssmpiing personnei (nsmea/position) Alh,, L_e_ug, :
P———— EEZ pm iz py  r09-38 |
Ssmpie descriptions Metbd 3¢5
Descripeion of QC sspies A /A
Devissions from QAPP WD,
Difficuities in ssmpiing or wnmsmai conditions &Lﬂ\ Sw\//lw?}
Sampie Labels L4
Sampie ID {Zw
Date 2tz of colection 10-2-58 — Gi3ehmE [ 3 PH
Anaiytical paremerer fat LU, ¢ . e _V
—— Al Seusp A Cede




Emission Test
Hot Asphalt Plant D
Barre, Massachusetts

Oct 7,

Test Run Observations

Page

1993

1l of 5

e/ [/

. Date | /o626
R = Recommended Test
M = Mandatory Run
4
1. Train. sec-up: - filter ID

filter weight

filter checked for hoies !kd =
filter centered - - sjia
- nozzie ciean’

nozzie  undama £, .

nozzie diamecayr (1n.? L4

probe liner ciesn 1 =

probe n.rkin!n correct J#“ Yad

prohe hasatad along

entire: lggg N tpn Auw -
..... Py A ..

....... . P e poe s

mmpra iceqd- -

ascer” box ieveied - -

""""""" - filter- box" or- hoider- ac- temm. _‘# B
all bail Jo:.nu lighecly
- @d- - e cee.. % .4 ”//4- L ...
..... all ovenin ! - capped .. % . ..

2. Train lesk check LC- . -"-20[-« A EEREE P
at nozzie: iniciai- (RY-- VAC T .1.5& . .
((opzcﬁels LC - - Ty - 4 g 2§ -
in. Hg initial. intermediaca (R) - VAC - ' ik |
Intermediacte and e E ,
final at highest intermediara (R) VAC t | | |
Vacuum during LG [ : I
test rum.) intermediace (R) VAC Ji |

final (M) LC s 48 !
: - VAC Lo ! / :

3. Picot lines leak initial positive Lime (B) Z % 0k133 e
check: , negacive: iine (R)- 1> 3" R
(hold 3 in, H

20 finai- - pomitive Line- (M)- - b3 bk 3' o/( """" L Ceee
on maugometer for P
(15 uc.) """ negative iine- (R) Za : gk 73 ,Dk - L R

* JLCOC® tube” undamared”
M=3 bag initial leak check (M)

Tedlar bag: Should hoid 2 tp 4 in. Hy0
pressure’ for: 10 minnces: or-

s e

w7

Wip.

zaro flow oecer reading on
continuous evacuation: or
Compiscaiy fil]l bag and let
stand overnighe=——no deflacion.

(

L/

Y|

Wt




oer 7, 1995
- Page 5 of 5
Date
/o220 | 16:2:58
R = Recommended Test Test Test Test
M = Mandatory Run Run Run Run
f Flz88 | 3 4
..................... -.al.r. . m,.z,‘r.. o s e ..

4, M=3 sampling train check:
iniriai (M)- - oo eooof /1 w/A- -
(should hold
10 in. vacuum fingi- (M)-- - oo ~ﬂ/}4 1 pfAd- -
sgr_lizmin.) .............................. - g 7/;.
Purge sampie train with  stack-gas - - ﬂ'~$% - :
con'm:.r‘te.’miing.... l.w ...... .lllﬁ W | &7 3. "N T
S. Time' test” started: - I Y, :
“Time test ended - R 4 277 PH [ ¥
6. Dry gas (- ) port imitiai - : 2 /1
ne:er ...... fiui ....... - .r. . . .. . e o o fe B .
volume: (- ") port iniciai- - ‘- SRR GRS R "t -
....... ﬁm.-.,, ,r.. -......'
¢ )  port: inicial: - - - S N R R P
Cc finai :
{ ) port initiai
— s - finai
7. Train operation Nozzie changed
during run during run -
s e i e e e i eeea NOT- m .......
piteh- and yaw of- probe-o ko - - - - .-
nozzie -not scraved-on-nippie-- - ---- - -
effective seai- around-probe --- - -

probe moveqd" it prover- time

probe heated- - ‘e

calculacor constants Or nowWOgTraph
changed wvhea TS and/or TM
changes: significancly:

average time tO sat
isokenetics after probe
moved* CO° next' point ' - -

Average vaiuas:
impinger temperature
should- be'< 70°F

Post filter gas streamer or

Filter box ccup
: ‘caircie one - -

<320°F,

stack' tcemperacure- °

barometTic' P taken- and' value

vas probe ever disconnecced
from filter holder while in
scack?

wvas filter changed during run?

£



1993
P
....... - e age 3 of
il 7% AV S8 2
R = Recommended Test | Test Test | Test
M = Mandatory Run Run Run Run
- 3 4
.................. M/f ”.31) o )
Check on filter holder loosen:.ng of
clamping device holder ,?(4 e, -
vas silica gel changed i
during run? N s
was any partzcula:e los:" o 1 :
Accurate AP Aueras : 1 -
reading of: __AH Mool Moty ol Oroseni o H U1 LSO 1 /68 "t~ - T
stack temperacure: - - e :;’ SRR
ReCeY VECUTM © " ** - * -+ s> -- o ﬁeﬁ "R
:m- per” poin: .................... ™ A4 - :f gﬁ' EREEEER R
i;n;n r‘tmanm... e e+ s e e e <- S "’ ....... ’
fiiter- box :merature' sttt Z Sqa 280 - R
Minirum sample time of 32 nin mat
Minimum smpl.e volune of dgcg enlleccad
8. Post test: = All ovenings-seasjed------'-°""° . - R
= recoverv area ' ciean- sheitereg: """ - - i
- filter handled-with gioves,- fnr:enn" ‘ Foo
- petri' dish seaied, ub.igu T
- any sample lost- )
grad cyl..
veighed
vater measured: “‘ml ;E‘" 93,2 %}’,3
- nlxcaﬁggi veighed: R AR YAVE o
........... |
- B /% 2 * * *%s R . . e o e '
- nozzi‘. tmd' and- bmhﬂd‘ ......... % .. Y . .'. B . l
-Pmbebm’hed~6-:iu’... e e e oo M 4 P AR |
- nozzie' brushes - ciean - - - - - ce e ceee s Y ST . s .- ‘
-~ wash botties ciean - T e, .%j. |
= 2CerLone Cieam - oo, - ﬁ S — l
- M=8 15 'minute  purpe - - - - - - --° o4 /4. ....... |
- wacerssolucion ciean - - --- - - e, N BT T |
M"‘?LA« C - biank taken: - acerone, water-' other: - T l
Probe brusn and extension ciean. : " —T - I
Sampie container:” Clean % - - :
Capoped' : i
Lapeiea |
Seajed- - - ;
Licuid- jevei marked )

Rl




S0

Od- 7 y LIYVY

- Plge. < of 5
Date |/4-7.75 | jp- 7-58
R = Recomwended Test Test Test Tesc
M = Mandatory Run Run Run Run
+3| 28| 3 4
...... i /3(37 FeRY /A B/J’ L. o

All sampiing components' ciman: and’ suied o
All data  sheecs sunmc:ad td* observer
~ocsac

9. Post test Orsat Analysis of Inicial (M) N/A N“\' T
integrated bag sample Orsatc
analyzer - Analyzer leak check
(levels should not fall beilow Pinai (M) - ,U/Q )U/A—
cap. tubing and not more than
0.2 mL in burrette for 2-min.) : ,()/4 A/A' : -
Orsat sampies: ' Each bag anaivzed 3 - times: |A)/A4 ANk - A
2 CO» agree=-within: 0:2% & - U7 O0/A e
‘09 & “a!-ﬁ:hin 0.2%-----" ../,. .IJ/A..’. < p e
z.co.a res’ “thlﬂ 0. ..... ..-ﬂ, .MA ..... "f' . .
Analysis at end of test. Orsac mlyzur L
checked against air- (20.9-+-0.3) - - ------- A]/A p/A - S j
Orsat Analysis: !
COZ e el A4 giA- Lo
KOQ‘ .................... /ﬂ' -ﬂ/.- ceep e i
[+{s] IR —— A 1[./ ..r I |
Fo = 20.9 = %0
G S e A -,o/j--l ...... .. ]
Fael - - . T A7 ,0//,114 — l
F ran ‘fnr‘ foel . " ..... Foo .
Orsat anaivsis- vaiid '-%_'-f MA '
Orsac solutions changed
vhen caiculacad F,
exceeds fuel l_'._zge?mge- 7y / A /)/ l4 :
10. Al]l samples locked up : \

~~ Rup- 130k@netic’ - - T
-~ = Parcicuizce: recovery-

- Process: daca-

*AMMFAH
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NOTES: Care should be taken, when sampling for orgsnic compounds, to
follow stringenc.qualicy control guidelines to avoid contamination of the
sample and sawpling 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: Yss - , No v )

Perus /%/#‘Lé) PES . S0-T-5F
Signature of Obs€rver Affiliation of Observer : Dace
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F Central Park West

57 5 5001 South Miami Boulevard, P.O. Box 12077

E_—_j Research Triangle Park, North Carolina 27709-2077

PACIFIC ENVIRONMENTAL SERVICES, INC. (919) 941-0333 FAX: (919) 941-0234
Filter Tare Weight Worksheet

Plant: Ak 7 /) x A;_;a bo /1= PL}D City, State: Ea/fel Y. ’98

Date: /0o —~ S8 Initials: O /U

RUNID | FILTER | REFERENCE DATA | ANALYTICAL

ID TARE SHEET TARE
WEIGHT TARE WT. WEIGHT %

M3ir- ) |f60/98-05] + 3407 (3407 | 3969

s 6 ol 327, | s | 3o

N3 - 2 [/06/%+47 . 3363 ,33¢3 3363

M3r- 7 Ysosge-08| 3378 . 3378 3328

M3s-3 looy#e7 | ,33%/ , 2392/ 339/

M25-8 |f0019806| ,3320 ., 3370 3370

/.06/98- 62 L 336/

/06,98~ 63 . 3386

/68rf¢ ~/0 L, 338
ot ("{{Q L-.\os

% ke M w«.&:{‘i«& FWT{EJ&‘* M fla.\ﬁ()

MCEW\ awa) s,r om I(-2-78 thv\\

Mﬂ’)w
209 &mjﬁ It s L.
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PACIFIC ENVIRONMENTAL SERVICES, INC.

Nozzle Calibration Worksheet

Plant:HQMi‘méaZgzZ( Pt D City,State:__ Bapre  NasS

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:  /0-5-98 Initials: /7 P X

RUNID NOZZLE CALIBRATION DATA CALIBRATION TEST

ID DIAMETER SHEET DATE DATE

#gff-/_ DIAMETER
M35 |GL-2 . /89 /27 E-5-98 | fo-1-3&
M3y |CL-/ L /28 LEE E-5-78 /0-0-F8
N317- 2 GL~/ . /88 LEE 578 /6-4-78
M3N-7 | £L-3 , /85 /ES &-5-58 | f-6-9%
M3s-3 |GL-/ /88 /88 | 8-y-28 [6-7-78
Mm3i-8 | QL-% /8D /87 S -98 | W-2-9&




n | ] Central Park West

[ ] 5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077
PACIFIC ENVIRONMENTAL SERVICES, INC. (919) 941-0333 FAX: (919) 941-0234

Corrective Action Report

Plant: a/ 7Z —_ City, State: /3 glrre . W 4«
Originator: QDE Wl w Date: /0~ C-98
Project Number: Corrective Action Number:
SS/7-002%
Description of Problem State Cause of Problem

(lee Date and Time Identified) /¢-f-78 P‘uﬁ%?:‘iw
&vsv\ LO"*” | ‘A-u./) ﬂm ‘
e M g (s i j—n

cuwre)wr( MQLM% e E@E i;i%tﬁu

Wcju—Qﬁu/t«v\/t—-a

State Corrective Action Planned QA Officer Comments:
(Include Persons Involved in Action) QQ) “ .
Celcatenn e (T2

ek Al | e e T
{ <4J&:ﬁ1”“4“jg Aujiz%il4d7 =y )

Signatures Project Manager Comments:

QA Offi

q Olﬁginatorg )\\r S ﬁ
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P ] Central Park West
5001 South Miami Boulevard, P.O. Box 12077

5:5 Research Triangle Park, North Carolina 27709-2077
PACIFIC ENVIRONMENTAL SERVICES, INC. (919) 941-0333 FAX: (919) 941-0234

Data Sheet Completeness Worksheet

Plant: ﬂéigéﬁﬁg — [Zmi ZZ, City, State: /34.1»!42/, /77444

Date: /6-§1-~ 2% Initials: /) /0//
Run ID Nozzle Filter Post-Test Post-Test Start and Pitot
Number Number | Leak Check | Pitot Leak | Stop Time | Number

Check

. N A A
M3~/ | GL~/ 00 192—05] . 005 "3 " Nes ok S om | BP 17

-0/ n Pos X | 177
M3-C |Gh-2 | /6s/28-0 :601@/0'/4 23" Jes ak ,g'aa /| £S5/

31y-2 |GL- | 0019809 | . 001@3" 23%:;,5 8B | RP-19

Py-7 | CL-"3 Voos98-08 ,0930 3"/ 23" e :,'2 7/':'/‘/ 4M ES/:
M315-3 [Ch~ 1 |/p0s98-07,005e 6'Mh|73" B 2 |5505 om | BP9
M3T-8 |QL~Y | /ugs94—06|.00 @/o”/(g 73" 5‘5. o 15:15 ) £S5/

I
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ENVIRONMENTAL SERVICES, INC.

Plant: /Af}&llyw /%A ~f/q‘/g’[ ) City, State: /34/1/)_4 4 M@O .

Pitot Calibration Worksheet

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: /0-§-9& Initials: [0 P H
RUN ID PITOT | CALIBRATION DATA | CALIBRATION | TEST
ID COEFFICIENT | SHEET DATE DATE
COEFF.
M3i5-1 |FP-17 P ok . P 2-14-98 | /6-5-94
M3y~ |EFs/ Wil Y [6-12-98 76-5-7%
M32)= P2  EY L BY 7-14-28 | /6-6-28
M3y-7 | £S5/ [ EY B /04d- 78 | /p-4-9&
M35~ 3 k/"«/ 9 L BY EY 7-1-98 | s4- 7-28 |
Mur-8 | £5¢ 4% EY (6-12 - & y-2-57
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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.?) in cross-sectional area, or (3) the measurement
site 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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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 = —mm— ——
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 travergse points, both in the sampling (or velocity
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.



EMTIC TM-001 EMTIC NSPS TEST METHOD Page 5

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 (a) 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 1is greater than 20°, the
overall flow condition in the stack 1is unacceptable, 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. in
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
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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

32%
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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 1leak 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 leak-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.



EMTIC TM-001 EMTIC NSPS TEST METHOD Page 8

Round the values after the final calculations.

2.5.4.1 Calculate the resultant angle at each traverse point:

R, = arc cosine[(cosineYi)(cosinePN]

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,
n
B 1-3
Where:
Ravg = average resultant angle, degree.
n = total number of traverse points.
2.5.4.3 Calculate the standard deviations:
Y oy 2
iz_; (R,-R)
S = -
d (n-1)
By 14
Where:
Sq = standard deviation, degree.

2.5.5 The measurement location is acceptable if R,, < 20° and §
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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

1 3x3
12 e i e 4x3
16 ... e e 4x4
20 .. e e e 5x4
25 e e 5x5
30 .. e i e 6X5
36 ittt it et 6X6
42 e e e i e 7X6
49 e e e e 7x7




EMTIC TM-001

EMTIC NSPS TEST METHOD

Page 14

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 a}| > | 4 | ¢ | 8 | 10 | 12 | 14 | 16 | 18 | 20 | 22 | 24
Diameter
1 14 6. 4, 3. 2.6 2.1}11.8 1. 1. 1. 1.1 1.1
.6 | 7 4 2 4 3
2 85 [ 25 | 14 10 8.216.7]5.7 4. 4, 3. 3.5 3.2
.4 .0 .6 .5 4 S
3 75 | 29 | 19 | 14 11. 9.9 8. 7. 6. 6.0 5.5
.0 .6 4] 6 8 5 7
4 33 70 | 32 | 22 17 14. | 12. 10 9. 8.71 7.
.3 .4 .31 6 7 6 5 917
5 85 | 67 | 34. | 25. | 20 16. 14 11 11. ] 10
.4 71 2 0 1 S .61 2. 6 5
S
6 95 | 80 | 65. | 35. | 26 22. 18 16 14. | 13.
.6 .61 8 6 S 0 .8 .51]16 2
7 89 | 77. 64. | 36. | 28. 23 20 18 16.
.51 4 4 6 3 .6 .4 10 1
8 96 85. 75. 63. | 37. 29 25 21. { 19.
.81 4 0 4 5 .6 .018 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. 190. | 83. 76 69 60 39.
9 1 1 .4 |7 8

13 94. | 87. 81 75 68. | 60.
3 5 5 2

14 98. | 91. 85 79 73 67.
2 5 8 7

15 95. 89 83 78. | 72
1 2 8

16 98. 92 87 82. | 77.
4 0 0

17 95 90 85. | 80.
4 6

18 98 93 88. | 83.
4 9

19 96 91 86.
3 8

20 98 94 89.
0 5

21 96. | 92.
5 1

22 98. | %94.
9 5

23 96.
8

24 98.
9
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Traverse Distance
Point % of diameter

44
147
295
705
5.3
958

AN AEWN

Figure 1-3. Example showing circular stack cross section
divided into 12 equal areas, with location of traverse
points indicated.
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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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2

oo, +K
1=1
T=——m——
n
&,
=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, 1liquid-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 Pressure 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.

{2
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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 65,
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 Py,
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 N, 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

3
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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:

2L
¢ (L +W)

Eq. 2-1

Where:

34C
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D, Equivalent diameter.
L = Length.
W = Width.

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 generally be valid to i3 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 zeroced. 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.

SV
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4.1.3.4 Read Ap,g4, 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:

Apnd

c =C
pls)  plstd)
Lp

s

Eq. 2-2

Where:

Cpis = Type S pitot tube coefficient.

Cp (sea) = Standard pitot tube coefficient; use 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.

APgea = 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

Nt
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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
Cotey from C, (side A), and the deviation of each B-side values of C,, from

C, (side B). Use the following equation:

P

Deviation = C —C—D(A or B)

Ps)

Eq. 2-3

4.1.4.4 Calculate o, the average deviation from the mean, for both the A and B
sides of the pitot tube. Use the following equation:

3

dole,,, ~C(AorB)

O(side A or B) =
3

Eq. 2-4

4.1.4.5 Use the Type S pitot tube only if the values of 6 (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 0.01 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 ¢ (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).
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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 asgssemblies
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 isokinetic 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 PField 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 wvalue (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 C,.
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. 1IEf,
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,

(g/g —mole)(mmHg) 12

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

Psr_d

Qsd

$5°1

Molecular weight of stack gas, dry basis (see Section 3.6),
g/g—mole (lb/lb-mole).

Molecular weight of stack gas, wet basis, g/g-mole (1lb/lb-
mole) .

=MH (1-B ) + 18.08B
d ws ws

Eg. 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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(a4
o
4

Stack temperature, °C (°F).

T, = Absolute stack temperature, °K (°R).

=273 + ¢t
S
Eq. 2-7
for metric.
= 460 + ¢t
S
Eq. 2-8
for English.
Teea = 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.
= KC (\/—) Ts(avg)
Ve TN p e svg
PM
s S
Eq. 2-9
5.3 Average Stack Gas Dry Volumetric Flow Rate.
std PS
Q =3,600(1-B )vA
sd ws S T P
s(avg) std
Eg. 2-10
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Figure 2-1.
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centeriinas coincident. when viewed from
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structed this way

Figure 2-2.
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Properly constructed Type S pitot tube.



EMTIC TM-002

NSPS TEST METHOD Page 18

Tranverse
Tube Aue.

Tete A

Figure 2-3.

or improper construction of Type S pitot tubes.
baseline value of Cp(s) so long as of and o? <10°,

in.) and w £0.08 cm (1/32 in.)

35F

Types of face-opening misalignment that can result from field use

These will not affect the
B! and B? <5°, 2z <0.32 cm (1/8
(citation 11 in Bibliography).
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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)?/?
Pt. No. Te, Ty, (in.Hg)
OC (OF) OK (OR)
Average

Figure 2-5. Velocity traverse data.
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. D' Type S Pitot Tube {

(>

.-uumm-)mn F13cmMn)

>
D1~

A. Bottom View; showing minimum pitot tube-nozzie separation.

Static Pressure

Sampling
Opening Plans

Sampling Nozzle
Probe \

impact Pressure
Opening Plans

1

Type S
Pitot Tube

B. Side View; to prevent pitot tube from Interfering with gas
flow streamlines approaching the nozzie, the impact pressure
opening plane of the pitot tubs shall be even with or above the

nozzle entry plans.

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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t
|
Tempersture Sensor Temperature Sensor
[ Zeitbimmnm) |
| D

P o o X

!
I
i
|
S §o,  TyesPhotTube C ) a o, TroesemctTube C D

RN D

Figure 2-7. Proper thermocouple placement to prevent interference; D,
between 0.48 and 0.95 cm (3/16 and 3/8 1in.).
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A o,  Types Pitot Tube CT)

daniod |
‘ Sample Probe \ X -— Y 2T02CM (3 M) et

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
APscd AP(B)
cm H,0 cm H,0 Deviation
RUN NO. (in H,0) (in H,0) Cote) Cotey - CplA)
1
2
3
Cp. avq
(SIDE A)
"B" SIDE CALIBRATION
Apscd AP(tz)
cm H,0 cm H,0 Deviation
RUN NO. (in H,0) (in H,0) Cote) Cotay - Cp(B)
1
2
3
Cp. avg
(SIDE B)
3
C -C
E pis) p(AorB)
AverageDeviation=0C = ~MustBe<0.01
(Aor8) 3

(_:p(SideA) —Ep(S1deB)|~Hust Be <0.01
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3eS

Figure 2-9.

Pitot tube calibration data.
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Extemal
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Sheath = 1X¥ 100
Blockage Duct Area

(%)
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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
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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 supplics) and
procedures (e.g., sampling and analytical) essential to its performance. Somc 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 Mcthod 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 conscnsus 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 S for PM in 40 CFR part 60, appendix
A since the procedures are similar for PM.

1.3 Data quality objectives. Adhercence 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 isokinctically 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 specitied 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 acctonc rinsc 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 rinsc of the probe and filter holder, extracting the condensable hydrocarbons
collected in the impinger water, adding an acetonc 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 S, 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 opcrating and maintcnance 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
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outlined in it, unless otherwise specificd herein. The use of grease for sealing sampling train components
is not recommended becausc 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
nozzlc 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 x 25°F), or such
other temperature as specified by an applicable subpart of the standards or approved by the Administrator
for a particular application. Becausc the actual temperature at the outlet of the probe is not usually
monitored during sampling, probes constructed according to APTD-058I 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 tempcraturcs 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 cven 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 uscd 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
temperaturc 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-058] may be used.

6.1.1.7 Temperature sensor. A temperature sensor capable of mcasuring 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 Condenscr. The following system shall be used to determine the stack gas moisture
content: four glass impingers connccted 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 witha 1.3 cm
(/2 in.) ID glass tube cxtending 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 scnsor 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, tcmperaturc 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 arc
met.

6.1.2 Barometer. Mercury, ancroid, or other barometer capable of measuring atmospheric
pressure to within 2.5 mm (0.l in.) Hg.

NOTE: The barometric rcading 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 scctions 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 cxtends 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 secnsor 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 incrt 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 tetrafluorocthylene
(TFE) wash bottles may be used, but they may introduce a positive bias duc to contamination from the
bottle. It is recommended that acetone not be stored in polycthylene 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 Tetlon® 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 I ml or 1 8. Graduated
cylinders shall have subdivisions no greater than 2 ml. Most laboratory balances are capable of weighing

3o


http:6.1.1.10

to the nearest 0.5 g or less. Any such balance is suitable for usc here and in section 6.3.4 of this method.

6.2.6 Plastic storagc containcrs. 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 cquipment is required for sample analysis:

6.3.]1 Glass or Tcflon® 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 (.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 scnsor. To measure the temperature of the laboratory environment.

6.3.8 Buchner fritted funnel. 30 ml size, finc (<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 rcquired for sample collection:

7.11 Filters. Glass fiber filters, without organic binder, exhibiting at least 99.95 percent
efticiency (<0.05 percent penctration) 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 (cquivalent 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, dcionized
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 arc rcquired for sample recovery:

7.2.1 Acctone. Acctone 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 casc
shall a blank value of greater than 1E-06 of the weight of acetone used be subtracted from the sample
weight.

NOTE: This is morc restrictive than Mcthod 5, 40 CFR part 60, appendix A. At least onc
vendor (Supelco Incorporated located in Bellefonte, Pennsylvania) lists <1 mg/l 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 arc 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. Altcrnatively, other types of
desiccants may be uscd, 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 cquipment 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 dircctly 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 methylenc 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.c., <0.5 mg change from prcvious
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 SO percent.  Alternatively
(unless otherwise specified by the Administrator), the filters may be oven-dricd at 104°C (220°F) for 2 to
3 hours, desiccated for 2 hours, and weighed. Procedures other than thosc described, which account for
relative humidity effects, may be used, subject to the approval of the Administrator.

8.2 Preliminary determinations.

8.2.1 Sclect the sampling sitc 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 (sce 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 isokinctic sampling rate settings. Determine
the stack gas dry molccular 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 integratcd 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. Ensurc 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 Sclect 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 Selcct 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 thc 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 carc 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 strcam 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 O-ring when stack
temperatures are less than 260°C (500°F) and an asbestos string gasket when temperatures arc 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 Mcthod 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 greasc. 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 lcss volume being recorded than is actually sampled. The following procedure is
suggested (see Figure 5-2 of Method S, 40 CFR part 60, appendix A): Close the main valve on the meter
box. Insert a onc-hole rubber stopper with rubber tubing attached into the orifice exhaust pipe.
Disconnect and vent the low side of the orificc 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 ¢fm),
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-058I may be helpful. Start the pump with the bypass valve fully open and the coarsc 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 dircction 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 ¢nd the leak check as shown below and start over.

8.4.2.4 When the lcak 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 prcvents
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 nccessary, a leak check shall be conducted immediately before
the change is made. The lcak check shall be done according to the procedure outlined in section 8.4.2 of
this method, except that it shall be donc at a vacuum cqual 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 nced to be applied to the total volume of dry gas metered; if, however, a higher leakage
rate is obtaincd, 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, lcak checks are optional; if such leak checks are
done, the procedure outlined in section 8.4.2 of this method should be uscd.

8.4.4 Post-test lcak 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 scction 8.4.2 of this
method, except that it shall be conducted at a vacuum cqual to or greater than the maximum value
rcached during the sampling run. If the leakage ratc 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 opcration. During the sampling run, maintain an isokinetic sampling rate
(within 10 percent of truc 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 surc to rccord 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 cach lcak-check, and when sampling is halted. Take other readings indicated by
Figure 5-2 of Method 5, 40 CFR part 60, appendix A at lcast once at each sample point during each time
increment and additional readings when significant changes (20 percent variation in velocity hcad
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. Immediatcly 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. Thesc 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 Reterence 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 ncgative 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, thc 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-scction, 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 condenscr/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 filtcr asscmbly be uscd rather than attempting to change the filter itself. Before a new filter
asscmbly is installed, conduct a lcak check (sce 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 scparate ducts or at two or more different locations within the same
duct, or in cases where cquipment failure necessitates a change of trains. In all other situations, the usc
of two or more trains will be subject to the approval of the Administrator.

NOTE: When two or morc trains arc used, scparate analyses of the front-half and (if applicablc)
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 {ront-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 scction 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 becausc of source conditions, consult the Administrator for
possible variance on the isokinetic rates.

8.7 Sample recovery.

8.7.1 Proper clcanup 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 carcful not to lose any
condensate that might be present. Wipe off the silicone grease from the filtcr inlet where the probec 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 condenscr and the filter holder, disconnect the linc 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 uscd 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. 1. 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 nccessary 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-cdged 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 Carecfully remove the probe nozzle and clean the inside surface by rinsing with acetonc
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 probc 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 c¢nd of the probe, and catch
any acetone and PM that is brushed from the probe. Run the brush through the probe three times or morc
until no visible PM is carried out with the acetonc 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 acctone 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 Itis 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 cnsuring that all joints have been wiped clean of silicone grease, clean the inside
of the tront 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. Caretully rinse out the glass cyclone also (if applicablc).

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 easicr 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 moisturce
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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. Whencver 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 field 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:

T @2
AH, = 0.0319 AH .
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;
2] =  Total sampling time, min;
P = Barometric pressure, in. Hg;
Y =  DGM calibration factor, dimensionless;
A =  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, |5
A

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. If the 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 difterent 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 usc 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 | 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 (1 tt*/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 orificc 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 pressurc 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 (thc DGM calibration
factor) and AH,, (the orifice calibration factor) at each orifice sctting, 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 lcak check be conducted.
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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 cach ficld use, the calibration of the metering system shall be
checked by performing three calibration runs at a single, intermediate orifice sctting (based on the
previous field test) with the vacuum set at the maximum valuc rcached 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 tactor. If the valuc has changed by more than 5 percent,
recalibrate the meter over the full range of orifice scttings, 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, cither the test series shall be voided or calculations for
the test series shall be performed using whichever meter cocfficient 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 ratc whilc measuring the probe inlct 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-058I need not be calibrated if the calibration curves in APTD-0576 arc 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 ficld.

10.5 Temperature sensors. Use the procedure in section 10.3 of Mcthod 2, 40 CFR part 60,
appendix A to calibrate in-stack temperature sensors. Dial thermometers, such as are used for thc 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" mcans 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 cach 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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methylenc chloride rinse) to a tared clean dry aluminum dish and evaporate to complete dryness.

Remove from heat once solvent is cvaporated. Reweigh the dish after a 30-minute equilibrium in the
balance room and determine thc weight to the nearcst 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, subjcct 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 cvaporate 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 cvaporate as described for Container 1 in section 11.2.1.2 of
this method.

NOTES FOR MCEM ANALYSIS:

1. Light finger pressure only is nccessary 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. Aftcr the second rinsc, continuc 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 phascs to scparate, and drain the solvent layer into a 250 ml beaker.
Repeat the extraction twice. Evaporate with low heat (Icss than 40°C) until ncar dryness. Transfer the
remaining few milliliters of solvent quantitatively with small solvent washes into a clean, dry, tared
aluminum dish and cvaporate to dryness. Remove from heat once solvent is evaporatcd. Reweigh the
dish after a 30-minutc cquilibration in the balance room and dctermine 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 dryncss at ambient temperature and pressure. (Conduct a solvent blank on the distilled
deionized water blank in an idcntical 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 temperaturc. Usc 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 thc equations may be used as
long as they give equivalent results.
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12.2 Nomenclature.

Cross-scctional 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/lb-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*))/[(°K)

(g-mole)] {21.85 [(in. He)(ft)))/[(°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 §, 40
CFR part 60, appendix A), mm H,0 (in H,0).

Density of acctone, 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.

7-std Pbar+ﬂ
_ 13.6 Eg. 315-1
V=VyY.
7-mPstd
AH
=V = K,V,_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 ratc observed during any of the
mandatory leak checks (i.c., 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, replacc
V., in Equation
315-1 by the expression:

[V, - (L, - L) ©, - Y (L,-L)6,-(L,-L)6,]
=2

]

and substitute only for those leakage rates (L; or L) which excecd L,.
12.5 Volume of water vapor condensed.

pw R 7—std
vw(std) - vlc M - K2 vlc Eq. 315-2
w ' std
where
K, = 0.001333 m*ml for metric units;
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= 0.04706 {t*/ml for English units.
12.6 Moisturc content.

vV
B,s = Wt Eq. 315-3
Vm(std) + w(std)

NOTE: In saturatcd or water droplet-laden gas streams, two calculations of thc moisturc 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 moisturc content based upon assumption of saturated conditions is given in
section 4.0 of Method 4, 40 CFR part 60, appendix A. For the purposcs 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.

Co= Eq. 315-4

12.8 Acetone wash blank.
W,=C,V,.p. Eq. 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 (sce 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.

G = K3 mnlv m(std) M

where
K = 0.001 g/mg for metric units;

= 0.0154 gr/mg for English units.

12.11 Conversion factors.
From To Multiply by
ft® m’ 0.02832
gr mg 64.80004
gr/ft? mg/m3 22884
mg g 0.001
gr b 1.429 x 10*

12.12 Isokinetic variation.

12.12.1 Calculation from raw data.

V.Y
100 T, |K, V, +| —m ( P,. +M]
| T, 13.6 Eq. 315-7
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>)}/[(ml)(°R)] for English units.
12.12.2 Calculation from intermediate values.

T. V P_., 100
I = st st Eq. 315-8
Ty v, © A, P, 60 (1-B,,)

K Ts Vm(std)
*P.v.A © (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:

Mmcem = Zmrolal T 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 mecter 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 sccondary reference meter should be of high
quality and have an appropriatcly 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
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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 cfm) 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 ¢fm]). 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 (sce Figure 5-8 of Method 5, 40
CFR part 60, appendix A). Make triplicatc runs at cach of the flow ratcs 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:

P, V

ar w

(ty + ty) ©

Q = K, Eqg. 3159

Y _ Vw (Tds * Tstd) Pbar
gs =

A
Vds (Tw * Tstd)(Pbar * FPG

) Eq. 315-10

7z
&
[¢]

= (.3858 for international system of units (SI);
17.64 for English units;
=  Barometric pressure, mm Hg (in Hg);
Wet test meter volume, liter (ft*);
Average wet test meter temperature, °C (°F);
273°C for SI units; 460°F for English units;
Run time, min;
Average dry gas meter temperature, °C (°F);
Dry gas meter volume, liter (ft*);
=  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 cach 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 coetficients 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 suitablc 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, Y, 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, it transported, cared for as any other laboratory instrument. Abuse to

"o

g
B

&<
nn

gaE o
Il

98¢



the standard meter may causc 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 arc 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 uscd as calibration
standards in place of thc 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 usc as critical orifices. Other materials and critical orifice
designs may be used provided the orifices act as truc critical orifices; i.c., a critical vacuum can be
obtained, as described in section 7.2.2.2.3 of Mecthod 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 Mcthod 5 type sampling train as follows: Insert a
serum bottle stopper, 13 x 20 mm slecve type, into a 0.5 in Swagelok quick connect. Insert the needle
into the stopper as shown in Figure 5-9 of Method §, 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, lcak-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
determinc whether there is any leakage. The leakage rate shall be zcro; 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. Sce scction 5.6 of Mcthod 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 lcakless, calibrate the meter box according to
the procedure given in section 5.3 of Method S, 40 CFR part 60, appendix A. Make sure that the wet tcst
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
S, 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 ratc 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. Obscrve the meter
box orifice manometer reading, DH. Slowly increase the vacuum reading until a stable reading is
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obtaincd 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 rcadings shall be in
increments of complete revolutions of the DGM. As a guidcline, 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—3_6) amb Eg. 315-11
Py T ©
where
K' = Critical orifice coefficient, [m*)(°K)**)/
((mm Hg)(min)] {[(f®)(°R)™))/[(in. Hg)(min)]};
T,., = Absolutc ambient temperature, °K (°R).

16.2.2.2.7 Average the K' values. The individual K' valucs 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 Rccord the barometric pressure.

16.2.3.2 Calibrate the mctering 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 §, 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:

Vm(std) = I(l Vm [Pbax + (AH/136)]/Tm E . 315-12
Vagy =K Py O)T," Eq. 315-13
Y = V! Ve Eq.315-14
where
Vowsy = Volume of gas sample passed through the
critical orifice, corrected to standard conditions, dscm (dscf).
K'=  0.3858 °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 cach 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 22.37 15/7.6 11.61
13/10.2 20.67 15/10.2 10.48 J
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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 Analyscs

Note 1: Convert volume of water to weight by multiplying by the density of water (1 g/ml).
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MCEM analysis

(not to exceed 1 mg/l of
acetone used)

Container No. Final Tare of Weight Acetone Methgteide
weight aluminum gain wash volume wash
(mg) dish (mg) (ml) volume
(ml)
1
2+2M
3w
3S
Total
E m total E Vaw E Vtw
Less acetone wash blank (mg)

Wa = Ca pa E Vaw

Less methylene chloride wash
blank (mg) (not to exceed

1.5 mg/1 of methylene
chloride used)

W, = Cp, E Viw

Less filter blank (mg)
(not to exceed....
(mg/filter)

MCEM weight (mg)

Muyceom = Y My ~ W =~ W, -~ fy

FIGURE 315-1 (Continued). Particulate And MCEM Analyses

* 3k Kk *k *k
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