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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 )Sos. 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 
F.PA 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 inforniation as possible. 

•!• 	 This document may contain data which exceeds the sheet 
parameters. It was furnished in this condition by the sponsoring 
agency and is 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 
3 15. 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 ofMCEM on the ceiling of the TTE and 
in the TTE exhaust duct. 

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

TABLE 1.1 

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

I Run N!l, I Dat~ I P2llutant I Start Time I Fini~h Time I 
Lm~aliQn NQ 2 
M315-l 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 
LocatiQn NQ. 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 (QNQC) procedures used during the test 
program are presented. Additional QNQC data are presented in Appendix F. 
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Figure 1.1 Project Organization - US EPA Hot Mix Asphalt Load-out Operation, Asphalt Plant D, 
Barre, Massachusetts 



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 TIE 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 TIE 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 
(lb/test period) and pounds per ton of hot mix asphalt loaded (lb/ton). Pounds per test period 
emission rates were calculated by multiplying the concentration in grains per dry standard 
cubic feet (gr/dscf) first by the exhaust gas flow rate in dry standard cubic feet per minute 
( dscfm) and second by the test time in minutes. Pounds per ton emission rates were calculated 
by dividing the pounds per test period by the tons of asphalt loaded during the test period. 

It should be noted that the results for Plant D presented here may be biased high. From 
inside the TTE during and after load-out, material of sufficient size to quickly settle to the 
ground under normal operations was observed on the screens covering the hood inlets and on 
the surface of the hood near the hood inlets (normal operations refers to load-out without a 
TTE). It is likely that some of this "large" material was drawn into the TIE 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 AverageI I I I I 

Exh:rnst G::is Flow R::ite <lscfma 

Repetition I 15,488 15,378 15,433 
Repetition 2 14,646 14,123 14,385 
Repetition 3 13,431 13,964 13,698 

£artiQ11lat~ Matt~r 

Emission Rate, lb/test period b 

Repetition 1 l.58E+OO 8.73E-01 l.23E+OO 
Repetition 2 l.90E+OO l.36E+OO l.63E+OO 
Repetition 3 5.42E-Ol 7.03E-01 6.23E-01 

MCEM 

Emission Rate, lb/test period b 

Repetition I 2.35E-01 2.05E-OI 2.20E-01 

Repetition 2 c l.94E-OI 8.06E-02 I .37E-OI 
Repetition 3 l.33E-OI 8.46E-02 I .09E-OI 

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


b Pounds per test period. 


c Relative percent difference; calculated as the absolute value of the difference between Location I and 

Location 2 divided by the average of both locations times 100; equal to 82.8% for repetition 2. 
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TABLE2.2 


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. I M315-1 I M315-2 I M315-3 IAverage I 
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: 

dscfb 166.863 172.033 173.427 170.774 
dscm c 4.725 4.871 4.911 4.836 

Average Exhaust Gas Temperature, °F 59 57 54 57 

0 2 Concentration, % by Volume 20.9 20.9 20.9 20.9 

C02 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 d 15,300 13,900 13,700 14,300 
dscfm a 15,400 14,100 14,000 14,500 

dscmm e 435 400 395 410 

Isokinetic Sampling Ratio, % 90.0 97.9 98.6 95.5 
Process Parameters 

RTFOr Results, Mass Change at 325°F, % -0.204 -0.246 -0.261 -0.237 
Asphalt Temperature at Load-out, °F 306.7 325.l 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 I atm. 

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

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

d Actual cubic feet per minute at exhaust gas conditions. 

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

r 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. I M315-6 I M315-7 I M315-8 I Average I 
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: 

dscfb 181.042 176.253 166.637 174.644 
dscm c 5.127 4.991 4.719 4.945 

Average Exhaust Gas Temperature, °F 60 58 55 58 

0 2 Concentration, % by Volume 20.9 20.9 20.9 20.9 

C02 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 d 15,400 14,400 13,200 14,300 
dscfm a 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 

RTFOTr Results, Mass Change at 325°F, % -0.204 -0.246 -0.261 -0.237 
Asphalt Temperature at Load-out, °F 306.7 325.l 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 I atm. 

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

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

d Actual cubic feet per minute at exhaust gas conditions. 

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

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


jRun No. I M315-1 I M315-2 I M315-3 I 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/dscfa l.66E-03 2.72E-03 1.41E-03 1.93E-03 

Concentration, g/dscm b 3.79E-03 6.22E-03 3.22E-03 4.41E-03 

Emission Rate, lb/test period c 8.73E-01 1.36E+OO 7.03E-Ol 9.78E-01 

Emission Rate, lb/ton d 9.77E-04 1.48E-03 8.21E-04 1.09E-03 

Methylene Chloride 
Extractable Matter 

Concentration, gr/dscfa 3.88E-04 1.61 E-04 1.69E-04 2.40E-04 

Concentration, g/dscm b 8.89E-04 3.70E-04 3.87E-04 5.48E-04 

Emission Rate, lb/test period c 2.05E-Ol 8.06E-02 8.46E-02 1.23E-01 

Emission Rate, lb/ton d 2.29E-04 8.80E-05 9.87E-05 l.39E-04 

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

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


Pounds per test period. 

d Pounds per ton of asphalt loaded. 
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TABLE 2.5 


PARTICULATE AND METHYLENE CHLORIDE EXTRACTABLE MATTER 

EXHAUST GAS CONCENTRATIONS AND EMISSION RA TES 


TTE EXHAUST, LOCATION 1 

HOT MIX ASPHALT PLANT D - BARRE, MASSACHUSETTS 


!Run No. I M315-6 I M315-7 I M315-8 I 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 a 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, lb/test period c l.58E+OO l.90E+OO 5.42E-01 l.34E+OO 

Emission Rate, lb/ton d l .76E-03 2.07E-03 6.33E-04 1.49E-03 

Methylene Chloride 
Extractable Matter 

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

Concentration, g/dscm b 1.0lE-03 8.62E-04 6.36E-04 8.37E-04 

Emission Rate, lb/test period c 2.35E-01 1.94E-01 l .33E-01 l .88E-01 

Emission Rate, lb/ton d 2.63E-04 2.12E-04 1.56E-04 2.lOE-04 

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


b Grams per dry standard cubic meters at 68°F (20° C) and I atm. 


c Pounds per test period. 


d 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 3 15. The results of the Method 3 15 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 TIE ceiling per ton of asphalt loaded. Details of 
these estimates appear in Section 5 and in Appendix D. Total ceiling deposition was estimated 
to be 3.13E-06 pounds ofMCEM per ton of asphalt loaded. 

An estimate of the MCEM deposition inside the TIE 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 
3 2 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 OPERA TIONS 

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. 
5. 	 The entrance and exit doors of the TIE were closed and secured. 
6. 	 The scales dropped the first load of mix components into the mixer. 
7. 	 The Met hod 3 15 runs were started. 
8. 	 A second batch of mix components were loaded on the scales. 
9. 	 After approximately one minute of mixing, the first batch of asphalt concrete was 

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

loaded into the transport truck. 
11. 	 The third batch was mixed and loaded into the transport truck. 
12. 	 The fourth batch was mixed and loaded into the transport truck. 
13. 	 The fifth batch was mixed and loaded into the transport truck. 
14. 	 The sixth batch was mixed and loaded into the transport truck. 
15. 	 The seventh and final batch of asphalt concrete was mixed and loaded into the 

transport truck. Note that most loads were seven batch loads totaling between 20 
to 25 tons of asphalt concrete. Some loads, however, were smaller and were 
made up of fewer than seven batches. 

16. 	 After the last load, the Method 315 testing continued for 15 to 20 seconds and 
then stopped when visual observations indicated that load-out emissions had 
stopped. 
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Figure 3.2 Te mporary 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 rpom 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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TABLE3.1 


PRODUCTION DATA, ASPHALT PLANT D 


Test Date Mix Description 1 Mix Type 

10/05/98 	 Vi inch binder 2 
(Test 1) 	 Binder Mix 8 


State dense top 16 

State binder with 10% RAP 30 

Sidewalk 67 


Total Test 1 

10/06/98 	 Binder mix 8 
(Test 2) 	 State dense top 16 


Modified top with 10% RAP 24 

3/8 inch top 33 

Sidewalk 67 


Total Test 2 

10/07/98 	 Vi inch binder 2 
(Test 3) 	 State dense top 16 


State binder 18 

State top with 10% RAP 25 

State binder with 10% RAP 30 

3/8 inch top 33 

People's top 60 


Total Test 3 

Mix formulas are presented at the end of Appendix B. 

Total Total 
Weight, Weight, 
pounds tons 

39,958 19.98 

8, 151 4.08 


48, 150 24.08 

1,684,356 842.18 


50, 134 25.07 


1,830, 749 915.37 


80,663 40.33 

144,154 72.08 


1,520,852 760.43 

66,745 33.37 

20,014 10.01 


1,832,428 916.21 


32, 121 16.06 

144,531 72.27 

30,211 15.11 


1,368, 125 684.06 

48,358 24.18 

72, 144 36.07 

17,966 8.98 


1,713,456 856.73 


3-7 




TABLE3.2 


PROCESS DAT A, ASPHALT PLANT D 


Asphalt Mass Change of Asphalt Dry 
Loaded Asphalt at 325 °F, % Temp. At Aggregate 

During Test Load-out Mix Temp.3 

Tons TFOT' RTFOT2 OF OF 

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 

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

Two samples of the reclaimed asphalt pavement (RAP) were collected each day during 
the test program for a total of six RAP samples. Three of the samples, one from each day, were 
archived and three were analyzed as follows. The asphalt cement in the RAP was separated from 
the aggregate following the procedures of ASTM D 2172-88, Quantitative Extraction of 
Bitumen from Bituminous Paving Mixtures. The asphalt cement was then recovered from the 
extract following the procedures of ASTM D l 856-95a, Recovery of Asphalt from Solution by 
Abson Method. The results of these analyses appear in Appendix B. 

3.5 CAPTURE OF LARGE DIAMETER MATERIAL 

Material captured by the ventilation system included not only the fumes generated from 
the hot asphalt, but some quantity of small (visible to the naked eye) dust. The evidence of 
capture of this dust could be seen on the screens that covered the hood openings that faced the 
drop chute. Of the eight screens that covered the hood openings, the two center screens on each 
side had a significant build up of asphalt product. This buildup was greatest at the bottom of the 
screens. The buildup was caused by the pug mill paddles, which tossed some of the asphalt to 
the sides. Although two steel plates were installed in an attempt to eliminate the impaction of the 
asphalt on the hood, they did not extend far enough to completely eliminate this impaction. 
Observations of the load-outs confirmed the potential for impaction. The two end screens on 
each side of the hood did not have as much buildup as the center screens. Additional evidence of 
the capture of this dust was seen on the particulate collected by the filters of the Method 3 15 
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. 
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4.0 SAMPLING LOCATIONS 

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

4.1 TTE EXHAUST DUCT 

The TIE exhaust duct was a horizontal 23.5-inch square duct that led from the TIE 
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 TIE 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 SAMPLENELOCITY 
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 manomete·r. The pitot tube was inserted into the duct and the 
velocity pressure (!:l.p) was recorded at each traverse point. The effiuent 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 
Location Parameter 

TTE Exhaust Flow Rate 
(Location 1) 

Moisture 

PM/MC EM 

TTE Exhaust Flow Rate 
(Location 2) . 

Moisture 

PMIMCEM 

Test Methods 

EPA 1&2 

EPA4 

EPA Method 315 

EPA 1&2 

EPA4 

EPA Method 315 

No. of Minimum Run 
Tests Times. Minutes 

3 240 

3 240 

3 240 

3 240 

3 240 

3 240 
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5.3 	 DETERMINATION OF EXHAUST GAS DRY MOLECULAR WEIGHT 

The exhaust gas drawn from the TIE 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). 

5.4 	 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 MATTERAND 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 TIE exhaust duct. Multi-point integrated samples were extracted 
isokinetically from a total of 24 traverse points at Location 1 (on runs M3 l 5-6, 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 ofMethod 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-cha.nnel 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.l Barometers 

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

6.1.2 Temperature Sensors 

Bimetallic dial thermometers and Type K thermocouples were verified using the 
procedure described in Calibration Procedure 2 of EP A/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 wer~ 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 DAT A 


Temp. Temperature, °F 
Sensor Temperature 

I.D. Usage Reference Sensor Differences Tolerance 

RT-6 Stack Gas 32 32 0.00% <±1.5% 

72 69 -0.56% <±1.5% 


210 210 0.00% <±1.5% 

ES-I Stack Gas 32 32 0.00% <±1.5% 


72 72 0.00% <±1.5% 

210 210 0.00% <±1.5% 


MB-11 32 32 0.00% <±1.0% 

Meter Box 

74 74 0.00% <±1.0%
Inlet 

210 208 -0.30% <±1.0% 
32 32 0.00% <±1.0% 

Meter Box 
74 74 0.00% <±1.0%

Outlet 
208 208 0.00% <±1.0% 

MB-10 33 34 0.20% <±1.0% 
Meter Box 

76 76 0.00% <±1.0%
Inlet 

206 205 -0.15% <±1.0% 
32 34 0.41% <±1.0% 

Meter Box 76 76 0.00% <±1.0% 
Outlet 

206 205 -0.15% <±1.0% 

'Calculated using the absolute temperature, 0 R. 
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TABLE 6.1 (CONTINUED) 


SUMMARY OF TEMPERATURE SENSOR CALIBRATION DATA 


Temp. Temperature, °F 
Sensor Temperature 

I.D. Usage Reference Sensor Diff erence8 Tolerance 

RMB-15 33 35 0.41% <±1.0% 
Meter Box 

74 74 0.00% <±1.0%Inlet 
208 210 0.30% <±1.0% 
33 33 0.00% <±1.0% 

Meter Box 
74 75 0.19% <±1.0%

Outlet 
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% 


a Calculated using the absolute temperature, 0 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 ofEPA/600/R-94/038c. Pitot tubes that meet these 
requirements are assigned a pitot coefficient, CP, of 0.84. The dimensional criteria and results 
for each pitot tube used are presented in Table 6.2. 

6.1.4 Differential Pressure Gauges 

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

6.1.5 EPA Method 315 Dry Gas Meters and Orifices 

The EPA Method 315 dry gas meters and orifices were calibrated in accordance with 
Sections 5.3.1 and 5.3.2 of EPA Method 5. This procedure involves direct comparison of the 
metered volume passed through the dry gas meter to a reference dry test meter. The reference 
dry test meter is calibrated annually using a wet test meter. Before its initial use in the field 
and annually thereafter, the metering system is calibrated over the entire range of operation as 
specified in EPA Method 5. Acceptable tolerances for the individual dry gas meter correction 
factor (y) and orifice calibration factor (~H@) 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 DAT A 


Measurement Criteria 

<X1 <10° 

<X2 <10° 

p1 <50 

p2 <50 

y -

e -

A -

z :o;0.125in. 

w .;; 0.03125 in. 

DI 0.1875in . .;; D1.;; 0.375 in. 

(A/2)/D1 01.05 DI .$ A/2 .$ 1.50 DI 

Acceptable 

Assigned Coefficient 

Results 

Pitot Tube Identification 


RP-19 ES-1 

0 0 

1 1 

0 0 

1 0 

0 1 

0 1 

0.938 1.031 

0 0.0175 

0 0.0175 

0.375 0.375 

1.25 1.37 

Yes Yes 

0.84 0.84 
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TABLE 6.3 

SUMMARY OF DRY GAS METER AND ORIFICE CALIBRATION DATA 

Dry Gas Meter Correction Factor, y Orifice Coefficient, ~H@Meter 
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 l/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 LABO RA TORY 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 TIE TIE Exhaust, Exhaust, Exhaust, 

Site Exhaust Exhaust Exhaust Duplicate Duplicate Duplicate 
0\ Date 10/05/98 10/06/98 10/07/98 10/05/98 10/06/98 10/07/98I 
00 

Pre-Test Leak Rate, acfma 0.009 0.011 0.005 0.002 0.002 0.001 

Post-Test Leak Rate, acfin 0.005 0.001 0.005 0.004 0.003 0.001 

EPA Criteria, acfm < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 

Percent Isokinetic 90.0 97.9 98.6 95.9 100.2 99.8 

EPA Criteria 90-110% 90-110% 90-110% 90-110% 90-110% 90-110% 

a 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 

Rl~niza (mp) (ml.) (mo/mo)h 

Acetone Wash Blank 0.2 250.7 l.OE-06 

Methylene Chloride Blank 0.1 209.1 3.6E-07 

Filter Blank 0.0 NIA 0.0 

Field Blank 1, Filter - PM 0.0 NIA NIA 

Field Blank 1, Filter -MCEM 0.0 NIA NIA 

Field Blank 1, FH Acetone Rinse - PM 0.4 NIA NIA 

Field Blank 1, FH MeCl Rinse - MCEM 0.1 NIA NIA 

Field Blank 1, BH Solvent Rinse - MCEM 0.0 NIA NIA 

Field Blank 1, Impinger/H20 Rinse - MCEM 0.4 NIA NIA 

Field Blank 2, Filter - PM 0.0 NIA NIA 

Field Blank 2, Filter -MCEM 0.0 NIA NIA 

Field Blank 2, FH Acetone Rinse - PM 0.8 NIA NIA 

Field Blank 2, FH MeCl Rinse - MCEM 0.1 NIA NIA 

Field Blank 2, BH Solvent Rinse - MCEM 0.2 NIA NIA 

Field Blank 2, Impinger/H20 Rinse - MCEM 0.1 NIA NIA 
a FH = Front Half; BH = Back Half 
b Calculated using the EPA Method 3 15 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 1017198 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. H20 2.01 1.53 1.50 1.68 

Pbar 	 Barometric Pressure, inches Hg 30.30 30.45 30.43 30.39 

Sample Volume, ft3 
159.115 160.833 162.172 160.707Vm 

Tm Average Meter Temperature, °F 52.7 44.5 44.3 47.2 

Pstat1c Stack Static Pressure, inches H20 -7.0 -7.0 -7.2 -7.1 

Ts Average Stack Temperature, °F 59.0 56.9 53.8 56.6 

Vic Condensate Collected, ml 24.3 17.1 23.2 21.5 

C02 Carbon Dioxide content, % by volume 0.0 0.0 00 0.0 

02 Oxygen content, % by volume 20.9 20.9 20.9 20.9 

N2 Nitrogen content, % by volume 79.1 79.1 79.1 79.1 

Cp Pitot Tube Coefficient 0.84 0.84 0.84 0.84 
L\p 1/2 Average Square Root t.p, (in. H20) 112 

1.1892 1.0852 1.0719 1.1154 

e Sample Run Duration, minutes 240.0 247.5 250.7 246.1 

Dn 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 

An Nozzle Area, ft2 
0.000193 0.000193 0.000193 0.000193 

Vm(std) Standard Meter Volume, dscf 166.863 172 033 173.427 170.774 

Standard Meter Volume, dscm 4.725 4.871 4.911 4.836Vm(std) 

Ps Stack Pressure, inches Hg 29.79 29.94 29.90 29.87 

Bws Moisture, % by volume 0.7 0.5 0.6 0.6 

Bws(sat) Moisture (at saturation), % by volume 1.7 1.6 1.4 1.5 
Standard Water Vapor Volume, ft3 

1.142 0.805 1 092 1.013Vwstd 

1-Bws Dry Mole Fraction 0.993 0.995 0.994 0.994 

Md Molecular Weight (d.b.), lb/lb•mole 28.84 28.84 28.84 28.84 

Ms Molecular Weight (w.b.), lb/lb•mole 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, ft2 3.835 3.835 3.835 3.835 

Oa Stack Gas Volumetric flow, acfm 15,295 13,889 13,689 14,291 

as Stack Gas Volumetric flow, dscfm 15,378 14, 123 13,964 14,488 

Os(cmm) Stack Gas Volumetric flow, dscmm 435.4 399.9 395.42 410.3 

I lsokinetic Sampling Ratio, % 90.0 97.9 98.6 95.5 



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 0, Barre, Massachusetts 
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RUN NUMBER 
RUN DATE 
RUN TIME 

EMISSIONS DATA 

PM 

CpM 

CpM 

Particulate Matter 
Target Catch, g 

Concentration, gr/dscf 

Concentration, g/dscm 

Emission Rate, lb/test period 

Emission Rate, lb/ton 

McEM 

CMCEM 

CMCEM 

Methylene Chlorlde Extractable Matter 

Target Catch, g 

Concentration, gr/dscf 

Concentration, g/dscm 

Emission Rate, lb/test period 

Emission Rate, lb/ton 

M315-1 

10/05/98 


0721-1403 

0.0179 

1.66E-03 

3.79E-03 

8.73E-01 

9.77E-04 

0.0042 

3.88E-04 

8.89E-04 

2.05E-01 

2.29E-04 

M315-2 

10/06/98 


0714-1326 

0.0303 

2.72E-03 

6.22E-03 

1.36E+OO 

1.48E-03 

0.0018 

1.61E-04 

3.?0E-04 

8.06E-02 

8.80E-05 

M315-3 
10107198 Average 

0636-1313 

0.0158 

1.41 E-03 1.93E-03 

3.22E-03 4.41E-03 

7.03E-01 9.78E-01 

8.21E-04 1.09E-03 

0.0019 

1.69E-04 2.40E-04 

3.87E-04 5.48E-04 

8.46E-02 1.23E-01 

9.87E-05 1.39E-04 



EPA Method 315 Catch Weight Calculations 
Run Number: M315-1 

Particulate Matter (PM) Determinations 
I I I i 

Mass of residue of acetone, mg 

Density of acetone, mg/ml 

Volume of acetone blank, ml 

Acetone blank concentration, mg/mg 

Volume of acetone used in wash, ml 

Acetone wash blank, mg 

Container Final weight Tare of dish 
Number or beaker, g 

1 169.4491 
2 

Total 

Tare of 
filter, g 
0.3409 

Total particulate catch weight, in milligrams= 
Total particulate minus the acetone blank (Wa), mg = 

Container 
Number in grams dish, g grams 

1 1.6693 1.6680 0.0013 
2+2M 1.6386 1.6371 0.0015 
3W 1.6567 1.6558 0.0009 
JS . 595 1.6588 0.0007 

Total 0.0044 

mtotal in mg 
4.4 

Acetone wash blank, mg 
Mass of residue of MeCI blank, mg 

Density of MeCI, mg/ml 

Volume of MeCI blank, ml 

Ct MeCI blank concentration, mg/mg 

Wt MeCI wash blank, mg 

Fb Filter Blank, mg 
MMcEM Total MeCI Extractable Matter weight, mg 

0.2 

785.1 

250.7 

1.0E-06 

91.8 

0.073 

QC limit 

0.072 *Note 

Weight Gain 
grams 
0.0018 
0.0162 
0.0180 

18.0 
17.9 

MeCIWash 

90.15 
181.95 

sum of Vaw. ml 
181.95 

90.15 
170.15 

sum of Vm. ml 
170.15 

Sample D 
0.145 

0.1 

1316.8 
209.1 

3.63E-07 

0.08 

0.0 
4.2 

QC limit 
0.143 

0.358 

*Note 

*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 
Acetone Wash Blank PM Calculations QC limit 

Mass of residue of acetone, mg 0.2 

Density of acetone, mg/ml 785.1 
Volume of acetone blank, ml 250.7 

Acetone blank concentration, mg/mg 1.0E-06 

Volume of acetone used in wash, ml 175.3 

Acetone wash blank, mg 0.140 0.138 *Note 

Container Final weight Tare of dish Tare of Weight Gain 
Number grams filter, g grams 

1 167.6932 0.3363 0.0055 
2 0.0249 

Total 0.0304 
Total particulate catch weight, in milligrams = 30.4 

Total particulate minus the acetone blank (W8 ), mg = 30.3 

Container MeCIWash 
Number in grams grams 

1 1.6663 0.0004 
2+2M 1.6392 1.6387 0.0005 
3W 1.6606 1.6600 0.0006 
35 1.6660 1.6655 0.0005 

Total 0.0020 260.7 183.9 

m1ota1 in mg sum of Vaw• ml sum of Vtw. 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 MeCI blank, mg 0.1 

Pr Density of MeCI, mg/ml 1316.8 

v, Volume of MeCI blank, ml 209.1 

c, MeCI blank concentration, mg/mg 3.63E-07 

w, MeCI wash blank, mg 0.09 0.387 

Fb Filter Blank, mg 0.0 

MMC EM Total MeCI Extractable Matter weight, mg 1.7 

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

Sample M315-2 



EPA Method 315 Catch Weight Calculations 
Run Number: M315-3 

Particulate Matter PM Determinations 
Acetone Wash Blank PM Calculations QC limit 

Mass of residue of acetone, mg 0.2 

Density of acetone, mg/ml 785.1 

Volume of acetone blank, ml 250.7 

Acetone blank concentration, mg/mg 1.0E-06 

Volume of acetone used in wash, ml 164.8 

Acetone wash blank, mg 0.131 0.129 *Note 

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 0.0140 

Total 0.0159 
Total particulate catch weight, in milligrams= 15.9 

Total particulate minus the acetone blank (Wa). mg = 15.8 

Container MeCIWash 
Number in grams dish, g grams 

1 1.6664 1.6658 0.0006 
2+2M 1.6581 1.6578 0.0003 
3W 1.6649 1.6645 0.0004 
JS 1.6545 1.6537 0.0008 

Total 0.0021 228 151.7 

mtotal in mg sum of Vaw• ml sum of V1w. ml 
2.1 228 151.7 

Sample Data QC limit 

Wa Acetone wash blank, mg 0.18 0.179 *Note 

Mt Mass of residue of MeCI blank, mg 0.1 

Pr Density of MeCI, mg/ml 1316.8 

Vt Volume of MeCI blank, ml 209.1 

Ct MeCI blank concentration, mg/mg 3.63E-07 

Wt MeCI wash blank, mg 0.07 0.320 

Fb Filter Blank, mg 0.0 

MMcEM Total MeCI Extractable Matter weight, mg 1.8 

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

Sample M315-3 



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 
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RUN NUMBER 
RUN DATE 
RUN TIME 

MEASURED DATA 

y Meter Box Correction Factor 

fiH Avg Meter Orifice Pressure, in. H20 

Pbar Barometric Pressure, inches Hg 

Sample Volume, ft3 
Vm 


Tm Average Meter Temperature, °F 


Pstatic Stack Static Pressure, inches H20 


Ts Average Stack Temperature, °F 


Vic Condensate Collected, ml 


C02 Carbon Dioxide content, % by volum 

02 Oxygen content, % by volume 

N2 Nitrogen content, % by volume 

CP Pitot Tube Coefficient 
fip1/2 Average Square Root ,\p, (in. H20) 112 

(i-) Sample Run Duration, minutes 

Dn Nozzle Diameter, inches 

Tons of asphalt loaded per test perio 

CALCULATED DATA 

Nozzle Area, ft 2
An 

Vm(std) Standard Meter Volume, dscf 

Standard Meter Volume, dscm Vm(std) 

Ps Stack Pressure, inches Hg 

Bws Moisture, % by volume 

Bws(sat) Moisture (at saturation), % by volum 
Standard Water Vapor Volume, ft3 

Vwstd 


1-Bws Dry Mole Fraction 


Md Molecular Weight (d.b.), lb/lb•mole 


Ms Molecular Weight (w. b. ), lb/lb•mole 


Vs Stack Gas Velocity, ft/s 


A Stack Area, ft 2 


Oa Stack Gas Volumetric flow, acfm 


Os Stack Gas Volumetric flow, dscfm 


Stack Gas Volumetric flow, dscmm 

I lsokinetic Sampling Ratio, % 
Os(cmm) 

M315-6 
10/5/98 

0721-1403 

0.9802 

207 

30.30 

176.641 

53.7 

-7.0 

60.1 

23.8 

0.0 

20.9 

79.1 

0.84 

1 1983 

240.0 

0.189 

893.5 

0.000195 

181 042 

5.127 

29.79 

0.6 
1.8 

1.120 
0.994 

28.84 

28.77 

67.0 

3.835 

15,427 

15,488 

438.6 

95.9 

M315-7 
10/6/98 

0714-1326 

0.9802 

1.92 

30.45 

168.879 

46.8 

-7.0 

57.6 

12.2 

0.0 

20.9 

79.1 

0.84 

1.1250 

246.9 

0.185 

916.2 

0.000187 

176.253 

4.991 

29.94 

0.3 
1.6 

0.574 
0.997 

28.84 

28.80 

62.6 

3.835 

14,404 

14,646 

414.7 

100.2 

M315-8 
1017/98 Average 

0636-1313 

0.9802 0.980 

1.68 1.89 

30.43 30.39 

159.567 168.362 

45.9 48.8 

-7.2 -7.1 

55.2 57.7 

24.3 20.1 

0.0 0.0 

20.9 20.9 

79.1 79.1 

0.84 0.84 

1.0328 1 1187 

250.1 245.7 

0.187 0.187 

856.7 888.8 

0.000191 0.000191 

166.637 174.644 

4.719 4.945 

29.90 29.87 

0.7 0.5 
1.5 1.6 

1.144 0.946 
0.993 0.995 

28.84 28.84 

28.76 28.78 

57.4 62.3 

3.835 3.835 

13,210 14,347 

13,431 14,522 

380.33 411.2 

99.8 98.6 



Summary of Stack Gas Parameters and Test Results 

EPA Method 315 - Particulate and Methylene Chloride Extractable Matter 


TIE Exhaust, Location 1 
Hot Mix Asphalt Plant D - Barre, Massachusetts 

Page 2 of 2 

RUN NUMBER 

RUN DATE 

RUN TIME 

M315-S 

10/05/98 

0721-1403 

M315-7 

10/06/98 

0714-1326 

M315-8 

10/07/98 

0636-1313 

Average 

EMISSIONS DATA 

PM 

CPM 

CpM 

Particulate Matter 
Target Catch, g 

Concentration, gr/dscf 

Concentration, g/dscm 

Emission Rate, lb/test period 

Emission Rate, lb/ton 

0.0348 

2.97E-03 

6.79E-03 

1.58E+OO 

1.76E-03 

0.0419 

3.67E-03 

8.40E-03 

1.90E+OO 

2.0?E-03 

0.0122 

1.13E-03 

2.59E-03 

5.42E-01 

6.33E-04 

2.59E-03 

5.92E-03 

1.34E+OO 

1.49E-03 

McEM 

CMCEM 

CMCEM 

Methylene Chloride Extractable Matter 

Target Catch, g 

Concentration, gr/dscf 

Concentration, g/dscm 

Emission Rate, lb/test period 

Emission Rate, lb/ton 

0.0052 

4.43E-04 

1.01 E-03 

2.35E-01 

2.63E-04 

0.0043 

3.76E-04 

8.62E-04 

1.94E-01 

2.12E-04 

0.0030 

2.78E-04 

6.36E-04 

1.33E-01 

1.56E-04 

3.66E-04 

8.37E-04 

1.88E-01 

2.10E-04 

\0 




EPA Method 315 Catch Weight Calculations 
Run Number: M315-6 

Particulate Matter (PM) Determinations 
Acetone Wash Blank PM Calculations 

Mass of residue of acetone, mg 

Density of acetone, mg/ml 

Volume of acetone blank, ml 

Acetone blank concentration, mg/mg 

Volume of acetone used in wash, ml 

Acetone wash blank, mg 

Container Final weight Tare of dish 
Number grams or beaker, g 

1A 168.1073 167.7654 
18 168.2777 167.9357 
2 

Total 

Tare of 
filter, g 
0.3403 
0.3362 

Total particulate catch weight, in milligrams= 
Total particulate minus the acetone blank (W1 }, mg= 

Container 
Number in grams dish, g grams 

1A 1.6677 1.6673 0.0004 
18 1.6718 1.6712 0.0006 

2+2M 1.6445 1.6430 0.0015 
3W 1.6758 1.6742 0.0016 
35 1.6666 1.6653 0.0013 

Total 0.0054 

mtotal in mg 
5.4 

w. Acetone wash blank, mg 

Mt Mass of residue of MeCI blank, mg 

Pr Density of MeCI, mg/ml 

Vt Volume of MeCI blank, ml 

Ct MeCI blank concentration, mg/mg 

wt MeCI wash blank, mg 

Fb Filter Blank, mg 

MMcEM Total MeCI Extractable Matter weight, mg 

0.2 

785.1 

250.7 

1.0E-06 

90.1 

0.072 

Weight Gain 
grams 
0.0016 
0.0058 
0.0275 
0.0349 

34.9 
34.8 

96.4 

186.5 


sum of Vaw• ml 

186.5 


Sample Data 

0.15 


0.1 


1316.8 


209.1 


3.63E-07 


0.09 


0.0 


5.2 


QC limit 

0.071 *Note 

MeCIWash 

96.4 
187.1 

sum of Vtw. ml 
187.1 

QC limit 
0.146 *Note 

0.394 

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

\ l Sample M315-6 



EPA Method 315 Catch Weight Calculations 
Run Number: M315-7 

Particulate Matter (PM) Determinations 
Acetone Wash Blank PM Calculations QC limit 

Ma Mass of residue of acetone, mg 0.2 

PA Density of acetone, mg/ml 785.1 
Va Volume of acetone blank, ml 250.7 
C1 Acetone blank concentration, mg/mg 1.0E-06 

Vaw Volume of acetone used in wash, ml 92.7 
W1 Acetone wash blank, mg 0.074 0.073 *Note 

Container Final weight Tare of dish Tare of Weight Gain 
Number grams or beaker, g filter, g grams 

1 168.1264 167.7704 0.3378 0.0182 
2 0.0238 

1

Total I 
~---- 0.0420 

Total particulate catch weight, in milligrams= 42.0 
Total particulate minus the acetone blank (W1 ), mg = 41.9 

Container MeCIWash 
Number in grams dish, g grams 

1 1.6638 1.6622 0.0016 
2+2M 1.6492 1.649 0.0002 
3W 1.6617 1.6595 0.0022 
35 0.0005 91.35 91.35 

Total 0.0045 184.05 180.55 
mtotal in mg sum of Vaw· ml sum of Vm. ml 

4.5 184.05 180.55 

Sa QC limit 
Acetone wash blank, mg 0.15 0.144 *Note 

Mass of residue of MeCI blank, mg 0.1 

Density of MeCI, mg/ml 1316.8 

Vt Volume of MeCI blank, ml 209. 1 

Ct MeCI blank concentration, mg/mg 3.63E-07 

Wt MeCI wash blan.k, mg 0.09 0.380 

Fb Filter Blank, mg 0.0 
MMcEM Total MeCI Extractable Matter weight, mg 4.3 

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

Sample M315-7 n­



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

Particulate Matter (PM) Determinations 
Acetone Wash Blank PM Calculations QC limit 

Mass of residue of acetone, mg 0.2 

Density of acetone, mg/ml 785.1 

Volume of acetone blank, ml 250.7 

Acetone blank concentration, mg/mg 1.0E-06 

Volume of acetone used in wash, ml 129.8 

Acetone wash blank, mg 0.104 0.102 *Note 

Container Final weight Tare of dish Tare of Weight Gain 
Number grams filter, g grams 

1 168.04845 0.3390 0.0027 
2 0.0096 

Total 0.0123 
Total particulate catch weight, in milligrams= 12.3 

Total particulate minus the acetone blank (W3 ), mg= 12.2 

Container MeCIWash 

Number in grams dish, g grams 


1 1.6697 1.6681 0.0016 

2+2M 1.6483 1.648 0.0003 

3W 1.6672 1.6665 0.0007 

35 1.6768 1.6762 0.0006 92.7 92.7 


Total 0.0032 222.5 198.1 

mtotal in mg sum of Vaw• ml sum of Vtw, ml 
3.2 222.5 198.1 

ml C limit 

Wa Acetone wash blank, mg 0.18 0.175 *Note 

Mt Mass of residue of MeCI blank, mg 0.1 

Pr Density of MeCI, mg/ml 1316.8 


Vt Volume of MeCI blank, ml 209.1 


Ct MeCI blank concentration, mg/mg 3.63E-07 


W1 MeCI wash blank, mg 0.09 0.417 


Fb Filter Blank, mg 0.0 


MMCEM Total MeCI Extractable Matter weight, mg 2.9 

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

Sample M315-8 



Example Calculations 

Hot Mix Asphalt Plant D- Barre, Massachusetts 


US EPA Method 315 - PM 

(Using Data from Run M315- l) 


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 of68°F, 29.92 in. Hg, ft3
. 

p + 	- ­~H l13 6v = 17.64V har ·
m(std) m Y[ 460 + t111 

30.3 
+ 13.6~1v111(std) 	 = (17.64)(159.115)(1.001) [ 460 
+ 52.7 

V = 166.863 dscf m(std) 

2. Volume of dry gas sampled corrected to standard conditions of 68°F, 29. 92 in. Hg, m3
. 


V111(std)111 J = Vm(std) (0.028317) 


v111(std)111) = (166.863)(0.028317) 


V c dJ = 4.725 dscm 
1111 st 111 

3. 	 Volume of water vapor at standard conditions, ft3. 

V d = 0.04707Vw(st ) 1c 

Vw(std) = (0.04707)(24.3) 

Vw(std) = 1.142 scf 

4. 	 Moisture content in stack gas, as measured. 



v 
w(std) ( 1OO)B 

WS 
( V m(std) + Vw(std)) 

1.142
B 

ws 166.863 + 1.142 (IOO) 

B = 0.7 
ws 

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

B = l0(6691-(31441(ts .J90.86l)l ; Ps * 100 
ws(sat) 

B = l0(6691-(31441(59·39o86))); 29.79 * 100 
ws(sat) 

B = 1.7
ws(sat) 

5. 	 Dry molecular weight of stack gas, lb/lb-mo!. 

Md "' 0.44(%CO) + 0.32(%0
2
) + 0.28(%N

2 
+%CO) 

Md = 0.44(0.0) + 0.32(20.9) + 0.28(79.1 +O) 


Md = 28.84 lb/lb·mol 


6. Molecular weight of stack gas, lb/lb-mo!. 

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

M = 28.76 lb/lb·mol 
s 

I~ 




7. Absolute stack gas pressure, in. Hg. 

p . 
p = p + static 

s bar 13 .6 

-7.0 
p = 30.3 + -­

s 13.6 

P = 29.79 inches Hg 
s 

8. Stack velocity at stack conditions, fps. 

t +460 
s 

M p 
s s 

(59.0 + 460) 
v = (85.49)(0.84)(1.1892)

s (28. 76)(29. 79) 

vs = 66.5 fps 

9. Isokinetic Variation. 

(Ym(std)) (ts+ 460) (17.32) 
%1 

(vs) (o;) (8) (rs) (1 -Bw/100) 

(166.863) (59.0+ 460) (17.32) 
%1 

(66.5) (0.188)2 (240) (29.79) (1-0.7/100) 

%1 = 90.0 



10. Stack gas volumetric flow rate at stack conditions, acfm. 

Q = (60) (A) (v)
a s 

Q = (60) (3.835) (66.5) 
a 

Q = 15,295 acfm a 

11. Dry stack gas volumetric flow rate at standard conditions, dscfm. 

p 
Q = 17.64 Q s (1 -B /100)

s(std) a (t + 460) ws 
s 

29 79
Q = (17.64) (15 295) ( · l (1 -0.7/100)

s(std) ' 59.0 + 460 

Qs(std) = 15,378 dscfm 

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

Q = Q 0.028317
s(cmm) s(std) 

Q ( ) = (15,3 79) (0.028317) s cmm 

Q ( 
scmm

) = 435 dscmm 



I 3. PM concentration, gr/dscf. 

gr/dscf = (15.43) g
v

m(std)m 3 

0.0179
gr/dscf = (15.43) . 

166 863 

gr/dscf = 0.00 I 66 gr/dscf 

14. PM concentration, g/dscm. 

g
g/dscm v

m(std)m 3 

0.0179
g/dscm 

4.725 

g/dscm 0.00379 g/dscm 

15. PM emission rate, lb/test period. 

(8) (g) (Qs(std))
lb/test period = 

(453.592) (Vm(std)) 

(240) ( 0.0179) (I 5,3 78) 
lb/test period 

(453.592) (166.863) 

lb/test period 0.873 lb/test period 

lib 



16. PM Emission Rate, lb/ton. 

lb per test period 
lb/ton 

tons of asphalt loaded per test period 

0.873
lb/ton 

893.5 

lb/ton = 0.000977 lb/ton 

t4 




y 

llH 

Pbar 

vm 

tm 

pstatic 

ts 

Vic 

e 
Dn 
An 

vm(std) 

Vm(std)m3 

PS 
Bws 

Vw(std) 

1-Bws 

Qs(std) 

Qs(cmm) 

I 

gr/dscf 

g/dscm 

lb/test period 

Nomenclature 

Meter Box Correction Factor 

Avg Meter Orifice Pressure, in. H20 

Barometric Pressure, inches Hg 

Sample Volume, ft3 

Average Meter Temperature, °F 

Stack Static Pressure, inches H20 

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 llp, (in. H20) 112 

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, ft3 

Dry Mole Fraction 

Molecular Weight, dry, lb/lb•mole 

Molecular Weight, wet, lb/lb•mole 

Stack Gas Velocity, ft/s 

Stack Area, ft2 
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 



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

ASPHALT 
ASPHALT LOADED BUT 

ASPHALT LOADED AND NOT TESTED, 
START (7) STOP JOB# TRUCK MIX TYPE TICKET NO. MIX TEMP. F STACK TEMP. F TEMP, F TESTED, LBS LBS COMMENTS 

6.24 6.25 9999 2 15 9361 15.696 7 

6:29 6 35 3069 LC 757 30 9362 49.05-4 

6.36 641 9999 2 16 9363 46,291 

6:48 654 3089 WAD 30 9384 47,676 

6.55 7:00 3069 5G 30 9385 48,178 

7:03 7:08 3058 5G22 18 9386 48,166 

7 09 7.18 3089 LC 542 30 9387 66,658 

7:21 7 27 3089 LC 751 30 9368 361 247 48.093 

7:29 7·39 3089 LC 543 30 9389 417 226 64.180 

7:41 7:47 3089 LC 752 30 9390 393 235 48.303 

7.57 8.04 3089 LC 757 30 9391 353 186 48.081 

8:08 8:15 3089 cos 30 9392 201 115 48.776 

8:17 8:23 3089 WAD 30 9393 340 297 48.495 

8 25 8.33 3089 5G 30 9394 401 249 48.139 

8 37 8 45 3089 LC 5-42 30 9395 375 229 Same True.It 

8.47 8:50 3089 LC542 30 9395 407 230 66.647 Samo Truck (1) 

856 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 3069 LC 752 30 9396 364 229 48.398 

922 9:27 2959 YOU 16 9399 385 220 321 48.150 

9:28 934 3089 LC 757 30 9400 364 248 320 48.213 

9.35 9·41 3089 WAD 30 9401 355 283 290 48.358 

9 42 9:43 9999 3 8 9402 377 247 8.151 3 

9 45 9 51 3089 5G 30 9403 370 249 48.463 4 

9.52 10:00 3089 LC542 30 9404 391 248 66.265 

10 01 10:09 3089 LC543 30 9405 373 245 64.332 

10:10 10:17 3089 LC 751 30 9406 378 245 260 48.334 

10.16 1022 3089 LC 751 30 9407 290 48.705 

10:25 10 31 3089 BLK 30 9408 367 231 47,975 

10:33 10 38 3089 LC 757 30 9409 383 241 294 48.496 

10:38 10:39 9999 3 33 9410 12.185 

10:41 10•43 6888 4 33 9411 290 17.904 

10:46 10 51 3089 WAD 30 9412 387 230 48.262 

10:54 ,, 02 3089 5G 30 9413 270 137 299 Same Trvck (5) 

11:05 ,, 06 3089 WAD 30 9413 326 210 48.741 Same Truck 

11:08 ,, 17 3089 LC 542 30 9414 379 254 303 66.365 

11:18 ,, 28 3089 LC 543 30 9415 385 253 64.312 

,, 29 ,, 35 3089 LC 751 30 9416 392 251 310 48,613 

1136 ,, 41 3089 LC 752 30 9417 387 246 310 48, 125 

11.42 ,, 48 3089 LC 757 30 9418 407 244 48,319 6 

11:48 ,, 54 2959 BLK 16 9419 313 48.233 

1156 ,, 59 8888 4 67 9420 396 270 20.149 

12·00 12.06 3069 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 416 269 29,965 

1246 12.51 3069 LC 757 30 9427 449 195 48.445 

12:52 1259 3089 WAD 30 9428 383 259 46,854 

13:52 14·u, """" 3 2 9429 39,956 

Total 377.1 Total (Iba.) 1.830.749 515.091 

Tot.I (tons) 915.4 257.5 

Comments 
Confusion 1n Control Room, Problem Releasing Material to Mixer, Dump took Longer Than Expected. 

2 Truck not Dampered 

No Truck Exhaust Stack 

Missed First Dump 

Kettle Problem 

6 Pon Change 

Note: Two Minute Difference Log Pnntout Reads Two Minutes Slow. 

Procda-1.xls 



PES PROCESS LOG - ASPHALT PLANT D IN BARRE, MA ~ 

M1)CRun No. 1 - October 5, 1998 ~sp~1 61 \"{~E )Data recorded by Frank Phoenix 

..f.r 
ASPHALT 

ASPHALT LOADED AND 
START (7) STOP JOB# TRUCK MIX TYPE TICKET NO MIX TEMP, F STACK TEMP, F TEMP. F TESTED. LBS Asphalt by Mox COMMENTS 

13:52 14.03 9999 3 2 #VALUE' 39,958 39,958 

9·42 9.43 9999 3 8 #VALUE I 377 247 8,151 8,151 3 

9.22 9:27 2959 YOU 16 #VALUEI 365 220 321 48,150 48,150 

721 7:27 3089 LC 751 30 9368 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 46.303 

7:57 8:04 3089 LC 757 30 9391 353 186 48,081 

8.08 8:15 3089 cos 30 9392 201 115 46,776 

8.17 8·23 3069 WAD 30 9393 340 297 48,495 

8 25 8:33 3089 5G 30 9394 401 249 48,139 

8·37 8:45 3089 LC 542 30 9395 375 229 Same Truci< 

8:47 8'50 3089 LC542 30 9395 407 230 66.647 Same Trucl< (1) 

9.06 9:12 3089 LC752 30 9397 400 212 48,644 2 

9:14 9:20 3089 LC 752 30 9398 ~ 229 48,398 

9:28 9:34 3089 LC 757 30 9399 ~ 248 320 48,213 

9:35 9:41 3089 WAD 30 9400 355 283 290 48,358 

9:45 9:51 3089 5G 30 9401 370 249 48,483 4 

9:52 10:00 3089 LC542 30 9402 391 248 66,265 

10:01 10:09 3089 LC 543 30 9403 373 245 64,332 

10:10 10 17 3089 LC 751 30 9404 378 245 280 48,334 

10·33 10 38 3089 LC 757 30 9409 383 241 294 48,496 

10:25 10·31 3089 BLK 30 9408 367 231 47,975 

10.46 10.51 3089 WAD 30 9412 387 230 48,282 

10.54 11·02 3089 5G 30 9413 270 137 299 Samo Truct< (5) 

11.05 11:06 3089 WAD 30 9413 326 210 48,741 Samo Truck 

11 OB 11.17 3089 LC542 30 9414 379 254 303 66,365 

11:18 11:28 3089 LC 543 30 9415 385 253 64,312 

11·29 11:35 3089 LC 751 30 9416 392 251 310 48,613 

11.36 11·41 3089 LC 752 30 9417 367 248 310 48,125 

11:42 11:48 3089 LC 757 30 9418 407 244 48,319 6 

1200 12:06 3089 WAD 30 9421 385 285 48,626 

12:07 12·13 3089 5G 30 9422 396 386 48,521 

12.14 12 22 3089 LC542 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 

12:46 12.51 3089 LC 757 30 9426 449 195 48.445 

12:52 12:59 3089 WAD 30 9427 383 259 48,854 

1,664,356 

11:56 11:59 8868 4 67 9420 396 270 20,149 

12.40 12:44 9999 2 67 9421 418 269 29,985 
!)(),134 

Tot1I 376 o Tot1I (lbs.) 1,830,749 1,830,749 3,661,498 

Tot1I (tons) 915.4 915 4 

Comments 

1 Confust0n ITT Control Room, Problem Releasing Material to Mixer. Dump took Longer Than Expected. 

2 Truck not Damperod 

3 No Truck Exhaust Stack 

4 Missed First O~p 

5 Kettle Problem 

6 Port Chango 

Note: Two Monute Oilforonce Log Printout Reads Two Monutos Slow. 

Procda-2.xls 
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CEllTRAL BASS. ASPHALT CO. 
OLD COU)BROOK RD. 


BARRE, llASS. 

81VA5 

588-355-2952 

Customer Job Custl 1 
LORUSSO CORP. BAY STATE HOllES Jobi 3189 
3 BELCHER ST. CRAVFORD RD. Truckt LC 751 

PUillYILLE, USS. OAKHAll llixt 31 

02762 lame STATE BillDER 101 RAP 

Operator
Tickett 9388 

Time Agg T AGG 4 AGG 5 AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 2788 888 748 888 2520 352 8e00 

7:19:85 10 2778 780 7.W 848 2480 7618 16 355 355 7965 
7:19:59 20 2828 820 718 831 2548 7728 13 35l 351 16036 
7:21:41 20 2888 798 760 798 2480 77VA 15 355 355 2~1 
7:22:47 20 2718 830 750 831 2480 7688 14 351 351 32042 
7:23:53 10 2770 800 881 820 2540 7731 13 352 352 '"1124 
7:25:M -10 2720 798 728 858 2540 7620 14 349 349 48093 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A110unt Tax Dest Charge Total Cost 

LoadI Job Total Tia> &Date Fob/Del Location 
5 129.84 07:25:52 18/85/98 F 2 



CEllTRAl. USS. ASPHALT CO. 
OLD cotD8ROOK RD. 

BARRE, llASS. 
11885 

Sill-355-2952 

Customer Job CusU 1 
LORUSSO CORP. BAY STATE HOllES Jobt 3889 
3 BELCHER ST. CRAWFORD RD. Truckt LC 543 
PLAIIYILL£, KASS. OAKHAll lid 3i 
92762 la1e STATE BIIDER 111 RAP 

Operator
T1ckett 9389 

Time Agg T AGG 4 AGG 5 AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 278/A 800 748 800 2528 352 8008 

7:3i:l7 ·10 281i 79" 740 78/A 2510 763e 6 357 357 7987 
7:31:81 29 2828 810 770 828 2510 772t 14 358 350 16157 
7:32:86 3i 2798 828 73i 800 2510 7650 15 352 352 24059 
7:33:12 29 2818 818 798 819 2540 7750 15 350 350 32159 
7:34:18 38 2778 819 701 798 2498 7568 15 358 350 48169 
7:35:24 30 2730 788 7Sli) 818 2519 7578 15 356 356 47995 
7:36:30 30 2888 780 730 828 2570 77V/e 18 353 353 56848 
7:37:37 30 2848 79" 760 830 2568 778/A 16 352 352 64180 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A•ount Tax Dest Charge Total Cost 

Loadl Job Total Tiw LDate fob/Del Location 
6 161.93 07:38:3i 11/iS/98 F 2 



CENTRAL llASS. ASPHALT CO. 
OLD COU>BROOK RD. 

BARRE, llASS. 
81905 

588-355-2952 

Customer Job CusU 1 
LORUSSO CORP. BAY STATE HOltES Jobi 3889 

3 BELCHER ST. CRAWFORD RD. Truckt LC 752 

PLAillYILLE, ltASS. Owwt lid 38 
92762 lame STATE BIIOER 111 RAP 

Operator
TicketI 9398 

Ti11e Agg T AGG 4 AGG 5 AfiG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batel\ Total 
Target 2788 890 748 Bee 2520 352 8N0 

7:39:83 20 27'1.i 788 788 828 2588 768@ 16 355 355 8835 
7:39:51 40 2878 838 758 858 2598 7898 15 358 350 16275 
7:41:22 40 2828 818 688 838 2518 765e 16 351 351 24276 
7:42:28 se 2868 810 760 820 2468 7718 15 349 349 32335 
7:43:34 e 27fA 760 788 81& 2580 7698 15 351 351 40376 
7:44:40 30 2770 799 7~ 810 2460 7578 15 357 357 48383 

Agg Tare Asp Tare 

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

l.oadl Job Total Ti11e &Date Fob/Del Location 
7 186.08 87:45:33 18/85/98 F 2 



CENTRAL KASS. ASPHALT CO.
OLD COLDBRCXlK RD. 

BARRE, llASS. 
81005 

5e8-355-2952 

Customer Job Gusti 1 
LORUSSO CORP. BAY STATE HOKES Jobt 3e89 
3 BELCHER ST. CRAVFORD RD. Truckt LC 757 
PLAINVILLE, ftASS. OAKHAft ftid 38 
02762 lame STATE BIID£R 101 RAP 

Ol'E!rator 
Tickett 9391 

Ti11e Agg T AGG 4 AGG 5 AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Target 278& SM 748 Bill 2520 352 8i0e 

7:56:49 " 278" 820 750 79fit 2551 769fit 7 355 355 8045 
7: 57: 38 38 2821 79fit 738 820 249fa 7651 16 351 351 16846 
7:58:37 10 2758 1ae 110 79@ 2510 7688 17 350 350 23996 
7:59:43 Je 2838 see 1~ 838 251e 7710 15 355 355 32861 
8:00:51 20 2818 810 770 820 2540 7750 16 349 349 48160 
8:11:57 38 2778 838 7"8 78e 249" 7570 16 351 351 48881 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A•ount Tax Dest Charge Total Cost 

Loadl Job Total Till' &Date Fob/Del Location 
8 210.12 08:02:58 18105198 F 2 



CENTRAL llASS. ASPHALT CO. 
OLD COLDBROOK RD. 

BARRE, llASS. 
811@5

SiS-355-2952 

Customer Job Gw;U l 
LORUS~ CORP. BAY STATE HOllF.S Jobi 3889 

3 BELCHER ST. CRAWFORD RD. Truckt COS 

PLAINVILLE, llASS. OAKHAll lli:d 30 
02762 lame STATE BINDER lll RAP 

Operator
Ticket I 9392 

Time Agg T AGG 4 AGG 5 AGG 3 AGG 2 AGG l Agg Total Asp T ASP A Asp Total Batch Total 
Target T/88 see 748 880 2528 352 8llN 

8:88:12 0 2838 800 728 798 25'.le 7678 9 368 368 8830 
8:89:13 29 2771 798 738 798 2529 7Gee 16 358 351 15981 
8:1&:19 :le 2781 810 770 8'.le 258i me 18 350 350 24118 
8:11:26 40 2888 780 740 798 25'.le 7729 l8 356 356 32176 
8:12:32 40 3168 780 770 858 2529 7981 17 351 350 48586 
8:13:38 30 2868 810 768 868 26'.le 7929 17 350 350 48776 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A1ount Tax Dest Charge Total Cost 

LoadI Job Total Till' &Date Fob/Del Location 
9 234.51 88:14:31 11115/98 F 2 



CEHTRAL llASS. ASPHALT CO. 
OLD COLDBRIXlK RD. 

BARRE, llASS. 
81N5 

598-355-2952 

Customer Job CusU 1 
LORUSSO CORP. BAY STATE HOllES Jobt 3889 
3 BELCHER ST. CRAWFORD RD. Truckt WAD 
PLAillVILLE, KASS. OAKHAll llid 38 
92762 liale STATE BIIDER un RAP 

Operator
T1ckett 9393 

Time Agg T AGG 4 AGG 5 AGG 3 AGG 2 AG6 1 Agg Total Asp T ASP A Asp Total Batch Total 
Target 2781 810 748 88'l 2529 352 8i00 

8:15:49 9 29Ul 829 7N 781 2440 7651 9 356 356 8806 
8:16:42 10 275e 810 778 849 2498 7668 16 340 340 llie12 
8:17:58 70 2938 798 78e 810 2581 7898 17 353 353 24255 
8: 18:55 30 285e 798 770 829 2560 7798 15 352 352 32397 
8:2i:e1 30 2829 see 75e 838 is10 nie 15 349 349 49456 
8:21:17 30 2798 781 760 811 2550 7698 17 349 349 48495 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A.aunt Tax Dest Charge Total Cost 

Loadt Job Total Tite &Date Fob/Del Location 
10 258. 76 08:22:1i 18115/98 F 2 

30 




CE:ITRAL llASS. ASPHALT CO.
OLD COLOBRCXJK RD. 

BARRE, llASS. 

01905 


588-355-2952 

Customer Job Gusti l 
LORUSSO CORP. BAY STATE HOllES Jobi 3889 

3 BELCHER ST. CiAllroRD RO. Truckl 5 G 

PLAINVILLE, llASS. OAKHAll ltixt 30 
92762 lame STATE BIIDER 19% RAP 

Operator
TicketI 9394 

Time Agg T AGG 4 lGG 5 A(j{j 3 ACiG 2 lGG l Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 2788 8ie 748 see 2520 352 8880 

8:24:39 0 2798 820 740 see 2410 7620 9 362 362 7982 
8:26:29 30 2868 800 730 840 2468 7690 16 348 348 16820 
8:27:36 20 2788 840 ne see 2530 7640 15 353 353 24013 
8:28:42 :ie me 788 1ee 788 is1e 7540 16 351 351 3191M 
8:29:48 30 2758 810 758 820 252" 765" 16 355 355 39999 
8:30:54 40 2968 800 788 858 2490 7889 16 358 358 48139 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A110unt Tax Dest Charge Total Cost 

Loadl Job Total Ti1e &Date Fob/Del Location 
11 282.83 e8:31:47 10/05/98 F 2 

3l 



CENTRAL llASS. ASPHALT CO. 
OLD COLDBROOK RD. 

BARRE, KASS. 
81885 

588-355-2952 

Custo.er Job CusU l 
LORUSSO CORP. BAY STATE HOllES Jobi 3089 
3 BELCHER ST. CRAWFORD RD. Truckt LC 542 
PLAillVILLE, llASS. OAKHAft ftixt 30 
02762 la1e STATE BIIDER 18% RAP 

Operator
T1ckett 9395 

Tile Agg T AliG 4 AliG S AliG 3 AliG 2 AliG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 'JH,7 825 771 825 2599 363 8250 

8:35:47 -10 2948 830 770 841 2590 7'170 7 'YJ7 'YJ7 8337 
8: 'YJ: 32 41 2958 830 778 841 2580 me 14 363 363 16678 
8: 37: 38 30 2868 829 760 830 2658 7929 15 362 'YJ2 24952 
8:38:45 29 2868 850 818 829 2650 799@ 14 357 357 332991 8: 39: sl 30 2878 841 778 888 2630 799@ 15 'YJ5 365 41654 
8:41:57 50 2898 818 818 841 2618 79Si 15 B B 49964 
8:42:83 41 2928 750 740 788 2560 7758 l 378 370 58884 
8:47:32 41 3029 870 810 850 2658 8290 14 'YJ3 363 66647 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A•ount Tax Dest Charge Total Cost 

Loadl Job Total Ti11e &Date Fob/Del Location 
12 316.15 88:48:25 li/85/98 F 2 

http:Custo.er


CENTRAL llASS. ASPHALT CO. 
OLD COLDBROOK RD. 

BARRE, llASS. 
118"5 

588-355-2952 

Custo1er Job CusU l 
LORIJ$0 CORP. BAY STATE HOllES Jobt 3889 
3 BELCHER ST. CRAWFORD RD. Truckt LC 752 
PLAillYILLE, llASS. OAKHAll ltid 38 
82762 Kate STATE BIIDER 181 RAP 

Operator
Tickett <r:frl 

Time Agg T AGG 4 AGG 5 AGG 3 AGG 2 AGG l Agg Total Asp T lSP A Asp Total Batch Total 
Target 2788 880 748 880 2528 352 8808 

9:84:52 8 2868 818 829 858 2578 7918 12 353 353 8263 
9:85:35 8 2881 818 7&8 838 2588 77VJ0 15 352 352 16315 
9:97:12 38 2881 798 748 798 2548 7749 17 350 358 24485 
9: 88: 18 48 2868 828 880 8311 2568 7871 15 352 352 32627 
9:89:24 8 2849 7&8 7&8 738 24&8 7558 16 353 353 48538 
9:18:29 28 2868 880 7&8 818 2539 77&8 15 354 354 48644 

Agg Tare Asp Tare 

Cost/Too Percent Tax Load Cost A'IOuot Tax Dest Charge Total Cost 

LoadI Job Total Tite &Date Fob/Del Location 
14 372.54 09:11:23 11/85/98 F 2 

33 




CENTRAL llASS. ASPHALT CO. 
OLD COLDBROOK RD. 

BARRE, 11!$. 

11115 


518-355-2952 

Customer Job CusU 1 
LORUSSO CORP. BAY STATE HOltES Jobi 3889 
3 BELCHER ST. CRAWFORD RD. Truckt LC 752 
PLAIIV Ill.E, llASS. OAKHAft llid 38 
12762 lame STATE BIIDER 11% RAP 

O~rator 
T1ckett 9398 

Time Agg T AGG 4 AGG 5 AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Target 2788 881 748 891 2521 352 8880 

9:12:48 -10 2941 881 75i 811 2521 7821 11 356 356 8176 
9: 13:35 20 2888 838 75i 831 25-W 7838 16 347 347 16353 
9: 14:.U 21 2711 791 75i 831 2491 7561 15 349 349 24262 
9:15:47 31 2719 838 75i 838 2488 7591 15 354 354 32296 
9:16:53 21 2861 78e 711 841 2548 7721 15 351 351 41277 
9: 11:59 41 2868 see 791 831 2491 me 16 351 351 48398 

Agg Tare Asp Tare 

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

LoadI Job Total Tite &Date Fob/Del Location 
15 396.74 09:18:52 18/15/98 F 2 



CEHTRAL USS. ASPHALT CO. 
OLD COLDBROOK RD. 

BARRE, llASS. 
81~5 

seB-355-2952 

Custo1er Job CusU l 
LORUSSO CORP. COfttt OF llASS. Jobi 2959 
3 BELC11£1l ST. RTE 9 Truckl YOU 
PLAINVILLE, llASS. LEICESTER llixl 16 
02762 Kame STATE DEISE TOP 

Operator
TicketI 9399 

Ti1e Agg T AGG 2 AGG l Agg Total Asp T ASP A Asp Total Batch Total 
Target 2524 4980 576 8188 

9:19:45 -10 2528 495" 7470 13 579 579 8'M9 
9:21: 16 .w 2568 495" 7518 13 581 581 16148 
9:21:45 30 2578 495" 7528 13 575 575 24235 
9:22:51 28 2568 4890 745" 11 588 588 32265 
9:23:57 18 2468 4878 7330 12 577 577 .Wl72 
9:25:83 30 2518 4890 7W 11 578 578 4815i 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A90unt Tax Dest Charge Total Cost 

Loadf Job Total Ti1e &Date Fob/Del Location 
1 24.88 19:25:57 18115/98 F 2 



CEH6UL~PHA~T co. 
BARRE, llASS. 


11805 

588-355-2952 


Custo1er Job 	 Gusti t 
LORUSSO CORP. BAY STATE HOllES Jobi 3989 

3 BEl..CHER ST. CRAVFORD RD. Truett LC 7'Jl 

PLAIIYlLLE, KASS. OAKHAll ltixt 31 

92762 	 Ka1e STATE BIIDER 181 RAP 


Operator

TicketI 9411 


Time Agg T AGG 4 ACiG 5 ACiG 3 ACiG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 2788 80e 748 see 2528 352 	 8080 

9:26:46 -ua 2838 788 768 788 2680 7758 15 349 349 8899 
9:27:32 11 2841 798 768 828 2591 1see 15 345 345 16244 
9:29:80 28 2868 788 141 see 2w 7668 15 352 352 24256 
9:31:16 18 2871 798 728 758 2458 7588 16 356 356 32192 
9:31:11 31 2888 788 731 758 2498 7631 15 350 358 49172 
9:32: 18 0 2828 780 768 818 2528 7690 15 351 351 48213 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A1ount Tax Dest Charge 	 Total Cost 

Loadt Job Total Tile &Date Fob/Del Location 

16 428. 85 89:33:11 18/BS/98 F 2 




''7\ 


CEKb~~L~~~T CO. 
BARRE, llASS. 

IUMS 
588-355-2952 

Customer Job 	 CusU 1 
LORUSSO CORP. BAY STATE HOllES Jobt 3889 

3 BELCHER ST. CRAWFORD RD. Truckt llAD 

PLAIIYILLE, ttA55. OAKllAll llixt 38 

02762 	 lame STATE BIIDER Ull RAP 


Qperator

TicketI 9411 


Time Agg T AGG 4 AGG 5 lGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 2780 8i8 748 888 2520 352 8000 

9: 33:36 0 2790 840 738 838 2520 7710 16 351 351 8061 
9:34:38 -10 2728 888 760 8~ 2470 7600 15 349 349 16010 
9:35:42 20 2890 840 790 790 2580 7890 15 356 356 24256 
9:36:49 10 2828 840 780 820 2490 77~ 15 347 347 32'353 
9:37:55 30 2828 760 698 8i8 2580 7570 15 357 '357 41280 
9:39:11 28 2838 810 738 8~ 2510 7738 15 348 348 48358 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost Aaount Tax Dest Cbal'!Je 	 Total Cost 

LoadI Job Total Ti11e &Date Fob/Del Location 
17 -445.aJ 09:39:54 18/95/98 F 2 



Teyck_ ~I+ 

ND [ -ici'brt?." S"~ "M T0v£-fr__ 

D1£St."'- f\..mel, E'Hth'1-,\ /Nib Tii,.,Nc..L. 

CEllTRAL KASS. ASPRALT CO. 
OLD COLDBROOK RD. 

BARRE, USS. 
i1N5 

588-355-2952 

Custo1er Job CusU 9999 
CASH SALE DRIYEVAY IHX Jobi 9999 
CUST. 01 FILE Trucitl 3 

ftid 8 
la1e BIIDER llIX 
Operator
T1ckett 9482 

Time Agg T ACiG 4 AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 2812 1148 1148 2588 Ba•9:48:38 10 28Se 1170 1200 2538 7750 13 481 481 8151 

Agg Tare Asp Tare 

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

Loadl Job Total TiE &Date Fob/Del Location 
1 4.08 09:41 :08 19/15/98 F 2 



CEKTRAL llASS. ASPRALT CO. 
OLD COLDBROOK RD. 


BARRE, llASS. 

illlS 

518-355-2952 

Customer Job CusU 1 
LORU$U CORP. BAY STATE HOllES Jobi 3889 
3 BELCHER ST. CRAWFORD RD. Truckt 5 G 
PLAINVILLE, llASS. OAKHAft llixl 30 
12762 la.e STATE BillDER 111 RAP 

Operator
T1ckett 9-ti3 

Ti.e Agg T AliG 4 AliG 5 AliG 3 AliG 2 AliG l Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 2781 810 748 801 2529 352 80"9 

9:42:48 " 2791 829 778 818 2548 7730 8 353 353 8883 
9:43:34 29 2811 788 711 781 2491 7571 14 351 351 16804 
9:45:48 31 2848 810 729 881 2510 7750 15 351 350 24114 
9:46:55 29 2881 788 788 858 2570 7861 15 355 355 32319 
9:48:81 18 2731 829 768 8811 2518 7629 15 351 351 4'290 
9:49:87 29 2931 790 778 810 2531 7829 17 353 353 48463 

Agg Tare Asp Tare 

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

Loadl Job Total Ti1e &Date Fob/Del Location 
18 469.26 89:5e:M 11/95198 F 2 



CENTRAL !005. ASPHALT CO. 
OLD COLDBROOK RD. 


BARRE, llASS. 

IU885 

588-355-2952 

Customer Job Custl 1 
LDRUSSO CORP. BAY STATE HOllES Jobt 3889 

3 BELCHER ST. CRAWFORD RD. Trucltt LC s.t2 

PLAIIYILLE, llASS. OAIHA!t llixt 38 

02762 law STATE BIIDER 18% RAP 

Operator
Ticket# 9414 

TiE Agg T AGG 4 AllG 5 AllG 3 AllG 2 AfiG 1 Agg Total Asp T ASP A Asp Total Batch Total
Target 2867 825 771 825 2599 363 8258 

9:5&:26 2e 2911 798 810 84') 262' 7978 15 363 363 8333 
9:51:21 50 2938 798 781 - 2570 7798 14 359 359 16482 
9:52:43 38 2968 810 760 858 2611 7998 15 365 365 24837 
9:53:49 48 2871 810 798 838 262' 792' 16 366 366 33123 
9:54:56 48 2938 898 810 838 255& 8818 15 363 363 41496 
9:56:82 48 2838 870 758 820 2610 7888 16 361 361 497'Il 
9:57:08 38 2991 870 798 810 2620 8881 16 361 361 58178 
9:58:14 20 2888 760 730 - 255& 772' 15 367 367 66265 

Agg Tare Asp Tare 

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

Loadt Job Total Ti1e &Date Fob/Del Location 
19 582.39 89:59:07 11195/98 F 2 



CER6~L~P1A~T CO. 
BARRE, llASS. 

11M5 
Si8-355-ic352 

Customer Job CusU 1 
LORUSSO CORP. BU STATE H01t£S Jobi 3889 

3 BELCHER ST. CRAWFORD RD. Truell LC 543 

PLAillYILLE, llASS. OAWlt llid 38 

02762 lame STATE BIIDER 11% RAP 

Operator
Tickett 9485 

Time Agg T AGG 4 AGG 5 AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total 
Tar~t 2788 880 748 880 2528 352 

9:59:57 • 2838 810 748 828 2530 7738 12 351 351 
ll:M:« 38 ~ 868 778 811 2560 7841 15 358 358 
18:12:14 28 2811 828 748 828 2530 7728 16 351 351 
18:13: 11 38 2788 880 - 818 25ee 7691 15 354 354 
18:84: 17 28 2758 830 748 818 2538 7668 16 351 351 
10:85:22 48 27M 818 691 788 2458 7430 16 358 358 
18:16:ic3 8 2711 786) 758 841 252') 7591 15 353 353 
10:87:35 38 2948 788 718 848 259e 7868 16 352 352

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A111>unt Tax Dest Charge Total Cost 

LoadI Job Total Tite &Date Fob/Del Location 
28 534. 56 10:88:28 10/85/98 F 2 

Batch TW. 
8881 

16271 
24342 
32386 
48397 
48177 
5612') 
64332 

{l 



CEITRAL lllSS. ASPHALT CO. 
OLD COLDBROOK RD.

BARRE, llASS. 
81885 

588-355-2952 

Customer Job Custl 1 
LDRUSSO CORP. BAY STATE HOKES Jobi 3889 
3 BELCllER ST. CRAVF'ORD RD. Truckt LC 751 
PLAIIYILLE, llASS. OAKH!ll llid 30 
02762 lame STATE BIIDER 18% RAP 

Operator
Tickett 9486 

TiE Agg T AGG 4 lGG 5 lGG 3 AGG 2 lGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 2781 888 748 8li 2528 352 800la 

19:88:54 19 2831 828 888 830 2538 7818 16 359 359 8169 
18:89:47 48 2791 790 768 828 2478 7638 16 348 348 16147 
18:11:25 10 29i8 790 718 731 2510 7648 17 356 356 24143 
10: 12:49 18 2821 778 730 811 2521 7658 16 351 351 32144 
10:13:55 38 2821 828 790 810 2510 Tl':JA 16 351 351 48245 
18: 15:81 48 2781 830 7':iA 821 2560 T/48 16 349 349 48334 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A110unt Tax Dest Charge Total Cost 

LoadI Job Total Ti.e &Date Fob/Del Location 
21 558.73 18:15:54 11/85/98 F 2 



CEITRAL llASS. ASPHALT CO. 
OLD COU>BROOK RD. 

BARRE, llASS. 
11885 

588-355-2952 

Customer Job Custt 1 
LORUSSO CORP. BAY STATE HOllES Jobi 3889 
3 BELCHER ST. CRAWFORD RD. Truckt BLK 
PLAllVILLE, llASS. OAKHAll llid 38 
02762 lla1e STATE BIIDER 181 RAP 

Operator
T1ckett 9418 

Time Agg T AGG 4 AGG 5 AGG 3 AGG 2 AG6 1 Agg Total Asp T ASP A Asp Total Batch Total 
Target 2788 800 748 888 2528 352 8888 

18:23:-44 0 2838 780 768 828 2588 me 13 358 3~ 8128 
18:24:28 10 2838 828 738 838 2580 7798 17 347 347 16257 
10:25:55 0 2881 780 728 748 2488 7528 16 352 352 24129 
10:27:81 38 2791 798 738 790 2470 7578 16 354 354 32853 
18:28:87 28 2788 880 770 818 2460 7628 16 352 352 M25 
18:29:13 40 2771 888 7~ 798 2490 7688 16 350 350 47975 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A-.ount Tax Dest Charge Total Cost 

LoadI Job Total Ti9e &Date Fob/Del Location 
23 687.07 Hl:38:07 11/05198 F 2 



CEITRAL llASS. ASPHALT CO. 
OLD cm.DBROOK RD. 

BARRE, llASS. 
il"85 

5118-355-2952 

Customer Job CusU 1 
LORUSSO CORP. BAY STATE ROBES Jobi 3889 
3 BELCHER ST. CRlVFORD RD. Truckt LC 757 
PLAIIVILLE, KASS. OllllAK Kid Ji 
82762 lame STATE BIIDER Ull RAP 

Operator
T1ckeU 9419 

Time lgg T &GG 4 AGG 5 &GG 3 AGG 2 AGG 1 lgg Total Asp T lSP l Asp Total Batch Total 
Target 2788 880 748 8111) 2520 352 8880 

10:38:25 18 2788 788 7-W 838 2688 7738 17 355 355 8885 

11 1~~~ I M Al HI 9~ ~ HI H ~ ~ ~~l1s 
18 33:57 10 2918 788 758 798 25"8 7721 17 357 357 32193 
18 35:84 8 2818 810 768 818 2598 7788 17 351 351 41324 
18 36:89 38 2850 828 778 818 2578 7820 17 352 352 48496 

Agg Tare Asp Tare 

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

Loadt Job Total Time &Date Fob/Del Location 
24 631.32 11:37:13 11/15/98 F 2 



CEITRAL llASS. ASPHALT CO. 
OLD COLOB800K RD. 

BARRE, lllSS. 

81MS 


518-355-2952 

Customer Job CusU 1 
l..ORUSOO CORP. BlY STATE HOltES Jobi 3189 

3 BELCHER ST. CRAllFORD RD. Truckt WAD 

PLAIIYILL£, llASS. OAKHAll llixl 38 
82762 lame STATE BillDER 181 RAP 

Operator
T1ckett 9412 

Time Agg T AGG 4 AGG 5 AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch T~ 
Tar~t 2788 888 748 888 2528 352 

18:44:82 10 2798 82" 750 810 2468 7638 14 358 358 7980 
10:45:86 0 2821 888 778 888 2510 11W. 14 351 351 16831 
1&:46:12 38 2828 77& 721 798 2450 7551 lS 352 352 23933 
10:47: 19 40 2761 788 738 850 2530 7651 lS 349 349 31932 
10:48:25 18 2798 768 740 182& 2530 7841 lS 35S 35S 40127 
10:49:31 18 2788 750 79" 910 2570 7888 16 3SS 3SS 48282 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A110unt Tax Dest Charge Total Cost 

LoadI Job Total Tile &Date Fob/Del Location 
25 655.46 10:50:24 1&185/98 F 2 



Tllvc\L ~ 'l-1­

k€111.£ ?u.~Lf\" - T1l..,c:1._ c...J \u~NCl­

~~ q n\*'-1 >-)11;....... V\\._ 

C·~P~TCO. 
BARRE, BASS. 

01115 
518-355-2952 

Customer Job Custt l 
LORUSSO CORP. BAY STATE HOllES Jobi 3189 
3 BELCHER ST. CRAWFORD RD. Truckt 5 G 
PLAIIV ILLE, KASS. OAKHA!t llixt 38 
82762 la1e STATE iIIDER 18% RAP 

Operator
Ticket# 9-413 

Time Agg T AliG 4 AliG 5 AliG 3 AliG 2 AOO 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 2788 810 748 810 2529 352 8888 

11:54:55 0 2771 790 748 818 2490 7611 9 356 356 7956 
18:55:42 48 2788 818 738 738 2658 7711 17 348 348 16114 
11:56:49 18 2798 848 768 788 2529 7690 17 348 348 24842 
18:57:55 48 2838 838 778 990 2548 7968 6 356 356 32358 
1l:M:59 58 2741 838 748 838 2788 7929 16 352 352 48638 
11:84:44 78 2951 790 748 758 2538 7768 18 351 351 48741 

Agg Tare Asp Tare 

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

l.oadl Job Total Ti11e &Date Fob/Del Location 
26 679.83 11 :85:36 11/85/98 F 2 



CENTRAL BASS. ASPHALT CO. 
OLD COLDBROOK RD. 

BARRE, !ASS. 
11"85 

5&8-355-2952 

Customer Job Custl 1 
LOR(JSg) CORP. BU STATE HOllES Jobi 3889 
3 BELCHER ST. CRAllFORD RD. Truck# LC S42 

PLAIIYILLE, BASS. OAKHAlt ftixl 38 

112762 Kame STATE BIIOER llX RAP 

Operator
TicketI 9414 

Time Agg T AGG 4 AGG 5 AGG 3 AGG 2 AGG 1 lgg Total Asp T ASP l Asp Total Batch Total 
Tar~t 2867 825 771 825 2599 363 8250 

11:17:35 41 2941 858 710 791 2658 7938 11 364 364 8294 
11:18:24 68 2928 838 791 888 2541 7968 16 361 361 16615 
11 :19:31 se 2858 838 768 841 2571 7851 16 368 368 24833 
11:18:36 68 2918 811 791 858 2671 8038 lS '357 357 33220 
11: 11: 43 68 2988 768 - 868 2551 7871 lS 363 363 41453 
11: 12:49 68 2881 820 780 838 2631 79-W lS 363 363 49756 
11:14:14 38 2848 891 718 768 2541 7738 16 364 364 57851 
11:15:18 71 3871 868 811 848 2571 815& 16 36S 36S 66365 

Agg Tare Asp Tare 

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

Load# Job Total Ti• &Date Fob/Del Location 
27 713. 11 11:16:11 18/95/98 F 2 



CENTRAL BASS. ASPHALT CO. 
OLD COLDBROOK RD. 

BARRE, llASS. 
01085 

518-355-2952 

Customer Job Custt 1 
LORUSSO CORP. BAY STATE HOllES Jobi 3889 

3 BELCHER ST. CRAllFORD RD. Truclct LC 543 

PLAIIYILU:, BASS. OlKIWt Bid 38 
12762 lame STATE BIIDER 111 RAP 

O~rator 
T1ckett 9415 

Time Agg T AGG 4 AGG 5 AGG 3 AGG 2 Alll 1 Agg Total Asp T ASP A Asp Total Batch T~
Tar~t 2788 see 748 see 2528 352 

11:18:23 se 2888 798 11e 838 2538 7738 9 352 352 8882 
11: 19: 1L 5i 2791 858 798 851 2558 7838 15 348 348 16268 
11:21:11 38 2841 see 768 838 2558 7788 15 351 351 24391 
11:21:23 se 2778 81& 111 SJe 2488 7661 14 358 358 32401 
11:22:29 40 2881 778 758 881 2491 7611 14 352 352 40363 
11:23:35 58 2828 808 888 86e 2571 785" 15 351 351 48564 
11:24:42 38 2738 771 7&e 778 245" 7428 15 358 358 56342 
11:25:47 68 2758 810 728 838 2510 7628 15 358 358 64312

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A90unt Tax Dest Charge Total Cost 

Load# Job Total Tille &Date Fob/Del Location 
28 745.17 11 :26:41 li/i5/98 F 2 



CEl~j!bL~W.T CO. 
B&RRE,USS.

91115 
588-355-2952 

Customer Job Custt 1 
LORUSSO CORP. BAY STATE HOllES Jobi 3889 
3 BELCHER ST. CRAWFORD RD. Truckt LC 751 
PLAIKVILLE, BASS. OilRAll llixt 31 
12762 lame STATE BIIDER UIX RAP 

Operator
T1ckett 9416 

Time Agg T AGG 4 AGG 5 AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch T~ 
Tar~t 2781 811 748 811 2528 352 

11: 27:13 31 2948 811 741 851 2558 7888 15 354 354 8234 
11:28:11 40 2871 811 790 811 2511 7781 15 352 352 16366 
11:29:35 48 2879 828 758 828 2558 7811 15 353 353 24529 
11:31:41 se 2821 791 75e 828 2538 7711 14 349 349 32588 
11:31:46 se 2761 811 110 858 2461 7588 15 351 351 40519 
11:32:52 40 2781 791 791 858 2538 7740 14 354 354 48613 

Agg Tare Asp Tare 

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

Loadl Job Total Till' &Date Fob/Del Location 
29 7£>9.48 11:33:4£, 11/15/98 F 2 



CEITRAL KASS. ASPHALT CO. 
OLD COLD8ROOIC RD. 

BARRE, llASS. 
11985 

588-355-2952 

Customer Job 	 Custl 1 
LORUSSO CORP. BAY STATE HOmi 	 Jobt 3889 
3 BELCHER ST. CRAWFORD RD. Truckt LC 752 

PLAIIVILLE, KASS. OAKHAK llixt 38 

82762 	 lame STATE BIKDER 1111 RAP 


~rator 

T1ckett 9417 

Time Agg T AGG 4 AGG 5 AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Target 2781 818 748 818 252" 352 	 8188 

11:34:15 2" 2758 791 748 818 252" 761& 16 355 355 7955 
11:35:14 68 2828 82" 748 82" 2551 7758 14 353 353 16858 
11:36:23 48 2771 768 748 838 2541 7641 15 349 349 24847 

H;~~~ ii B ii fl Al M a li ~ ~ m 
11:39:41 2" 292" 810 72" 851 2518 7818 15 349 349 48125 

Agg Tare Asp Tare 

Cost/Ton Percent Tax l.oad Cost A110unt Tax Dest Charge 	 Total Cost 

l.oadt Job Total Ti11e &Date Fob/Del l.ocation 
38 793.54 11:48:35 11/15/98 F 2 



CEll~~L~P~T Ill. 

BARRE, ll!SS. 


11885 
588-355-2952 

CustOEr Job Custl l 
LORUSSO CORP. BAY STATE HOll£S Jobt 3189 

3 BELCHER ST. CRAWFORD RD. Truckt LC 757 

PLUIYILLE, llASS. OAIHAll llid Ji 
82762 la1e STATE BIIDER l&X RAP 

Operator
T1ckett 9-tl8 

Ti1e Agg T AGG 4 AGG S AGG 3 AGG 2 AGG l Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 278& 888 748 88i 2528 352 BM 

11:41:16 38 2848 828 778 848 2588 me 14 352 352 8122 
11:41:54 48 2851 818 748 838 2518 7748 14 358 358 16212 
11: 43: 11 58 2888 768 738 - 2548 7718 15 352 352 24274 
11:44:18 28 2758 828 888 838 2538 77'Jt 15 354 354 32358 
11:45:24 58 2818 818 788 728 2518 7558 15 351 351 48259 
11:46:29 48 293i 768 728 7811 2528 7718 15 358 358 48319 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A90unt Tax Dest Charge Total Cost 

Loadt Job Total TiE &Date Fob/Del Location 
31 817.78 11:47:23 11/85/98 F 2 



CENTRAL BASS. ASPHALT CO. 
OLD COLOBROOIC RD. 

BARRE, BASS. 
t1M5 

518-355-2952 

Custoter Job Custl 8888 
CHARGE SALE KUIICIPAL PAYlllj Jobi 8888 
ACCT.DI FILE Truckt 4 

Kid 67 
late SIDE VALK 
Operator
TicketI 9428 

Tite Agg T AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Target 2811 4258 417 6667 

11:55:19 30 2811 4328 6330 13 411 411 6741 
11:55:56 78 2119 4230 6248 11 428 428 13491 
11:57:16 70 2128 4318 6330 18 418 418 28149 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A11<1unt Tax Dest Charge Total Cost 

l.oadt Job Total Ti'll' &Date Fob/Del Location 
1 18.07 11:58:91 19/15/98 F 2 



CE1i6~&L~Pnt~T CO. 

Bill£, llASS. 


lle&5 
5&8-355-2952 

Customer Job Custl 1 
LORUSSO CORP. BAY STATE HOllES Jobt 3889 
3 BELCHER ST. CRAWFORD RD. Truckt IfAD 
PLAINVILLE, KASS. OAmlt ttid 30 
92762 llame STATE BIIDER 191 RAP 

Operator
T1ckett ~l 

Time Agg T AGG 4 AGG 5 AGG 3 AGG 2 A(j{j 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 278& 8&8 748 Se& 2520 352 8900 

11:58:23 40 286& 819 75" 740 2468 7620 13 355 355 7975 
11:59:21 79 2920 85" 73& 79& 2479 776& 12 35& 350 16&85
12:M:28 40 2831 85& 838 79& 255" 7858 11 347 347 24282 
12:91:34 46' 2841 810 75" 820 2546' 776& 12 351 351 32393 
12:92:39 70 278& 790 720 840 2509 7630 11 349 349 41372 
12:93:45 se 296& 811 76& 830 2540 7988 11 354 354 48626

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A110unt Tax Dest Charge Total Cost 

Loadl Job Total Ti.e &Date Fob/Del Location 
32 842. "1 12:"4 :39 1"1"5/98 F 2 



CEITRAL llA5'S. ASPHALT CO. 
OLD COLDBROOK RD. 


BARRE, llASS. 

11885 


588-355-2952 

Customer Job CusU 1 
LORUSSO CORP. BAY STATE HOllES Jobi 3889 
3 BELCHER ST. CRAWFORD RD. Truckl 5 G 

PLAIIVILI.£, llASS. OAKHAll llixt 38 

82762 lame STATE BIIDER 181 RAP 

Operator
TicketI 9422 


Time Agg T A(j(j 4 A(j(j 5 A(j(j 3 A(j(j 2 A(j(j 1 Agg Total Asp T ASP A Asp Total 
 Batch T~
Target 2788 BM 743 see 2528 352 

12:85:86 38 2818 778 798 818 2558 T/38 13 354 354 8884 
12:15:58 38 2868 780 698 see 2410 76M 18 352 352 16836 
12:87:35 20 2848 810 748 868 2598 7848 10 349 349 24225 
12:88:41 48 2888 810 768 848 2500 T/18 Ht 352 352 32287 
12:89:47 48 2818 888 768 818 2518 7698 11 351 351 48328 
12: 18:53 48 2898 880 768 886) 2598 7848 12 353 353 43521 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A'IOunt Tax Dest Charge Total Cost 

Loadf Job Total Time &Date Fob/Del Location 
33 866.27 12:11:46 11/85/98 F 2 



CENTRAL KASS. ASPHALT CO. 
OLD COLDBIHXJK RD. 

BARRE, KASS. 
81905 

sea-355-2952 

Customer Job Custt 1 
LORUSSO CORP. BAY STATE HOKES Jobi 3989 
3 BELCHER ST. CRAWFORD RD. Truckl LC 542 
PLAIIVILLE, llASS. OHHAK llixl 38 
02762 la1e STATE BIIDER 181 RAP 

Operator
TicketI 9423 

Ti1e Agg T A(j(j 4 AGG 5 A(j(j 3 A(j(j 2 A(j(j 1 Agg Total Asp T ASP ~ Asp Total Batch Tg~~
Tar~t 2867 825 nl 825 2599 

12:12:11 38 2810 840 810 85e 2580 7898 12 363 363 8253 
12: 13:115 20 2828 798 720 768 2538 7620 11 365 365 16238 
12:14:26 50 2898 840 780 898 2538 7938 11 361 361 24529 
12: 15:33 40 28se 820 ne 868 2588 7888 11 362 362 32n1 
12:16:39 Ge 2828 see 820 870 2640 795' 11 362 362 41i83 
12:17:45 28 2911 848 728 868 2698 8818 12 366 366 49459 
12: 18:52 38 2928 79" see 8.W 2568 7918 13 362 362 57731 
12: 19:58 20 2878 798 738 75e 2588 nie 12 363 363 65814 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A110unt Tax Dest Charge Total Cost 

LoadI Job Total Till' &Date Fob/Del Location 

34 899.18 12:29:51 18/85/98 F 2 




CENTRAL llASS. ASPHALT CO. 
Ol.D COLDBROOK RD. 

BARRE, BASS. 
i1885 

588-355-2952 

Cu.sto1er Job Cu.sU 1 
LORUSSO CORP. BAY STATE HOKES Jobi 3889 
3 BELCHER ST. CRAWFORD RD. Truckt LC 543 
PLAIKYILLE,HSS. OAIHAK Ifill 30 
82762 Kame STATE BIKDER 18X RAP 

Operator
TicketI 9424 

Time Agg T AGG 4 AGG 5 AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 2788 888 748 888 2528 352 8808 

12:21:25 28 2788 788 721 898 2630 7888 13 352 352 8152 
12:22:22 48 2918 818 758 858 2528 7848 14 353 353 16345 
12:23:41 30 2821 838 788 858 2458 7738 13 355 355 24430 
12:24:47 18 2881 818 758 818 2548 7798 14 352 352 32572 
12:25:53 58 2938 798 768 838 2528 7838 14 352 352 48754 
12:26:59 -18 2888 830 698 880 2500 7628 15 354 354 48728 
12:28:85 28 2888 818 768 798 2458 7618 15 348 348 56686 
12:29:11 58 2758 798 768 858 2548 7698 15 348 348 64724 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A110unt Tax Dest Charge Total Cost 

l.oadt Job Total Ti_. &Date Fob/Del Location 
35 931. 54 12:30:85 18185198 F 2 



CEITRAL llASS. ASPHALT CO. 
OLD COLDBROOK RD. 

BWE,llASS. 
11185 

588-355-2952 

Customer Job Custl 1 
LORUSSO CORP. BAY STATE HOllES Jobt 3889 
3 BELCHER ST. CRAWFORD RD. Truckt LC 751 
PLAINVILLE, llASS. OAKHAll ltixt 38 
82762 lame STATE BINDER 181 RAP 

Operator
T1ckett 9425 

Time Agg T AGG 4 AGG 5 AGG 3 AGG 2 AGG l Agg Total Asp T ASP A Asp Total Batch TW6 
Tar~t 2788 see 748 see 2528 352 

12:38:38 28 2918 aee 780 see isse 7838 a 355 355 8185 
12:31:24 58 2848 838 758 Me 2518 7778 15 354 354 16309 
12:32:47 28 2838 808 778 848 2528 7761 14 351 351 24428 
12:33:53 58 2748 780 678 838 2478 7498 15 348 348 32258 
12:34:59 38 2788 798 718 818 2528 7538 15 351 351 48139 
12:36:85 48 2938 808 780 Me 2580 7938 16 354 354 48423 

Agg Tare Asp Tare 

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

Loadt Job Total Ti-.e &Date Fob/Del Location 

36 955.75 12:36:59 11/85/98 F 2 




CEITRAL BASS. ASPHALT CO. 
OLD COLDBROOK RD. 

BARRE, llASS. 
11085 

588-355-2952 

Custo1er Job CusU 9999 
CASH SW: DRIYEVAY IHX Jobi 9999 

CUST. Oii FILE Truclct 2 


llixt 67 
llate SIDE VALK 
Operator
TicketI 9426 

Ti1e Agg T AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Target 2258 4781 469 75"8 

12:39:48 Hl 2278 4838 7188 19 471 471 7571 
12:41:19 58 2278 4771 7'"8 13 473 473 15884 
12:41:28 41 2191 4758 6948 12 472 472 22496 
12:42:34 48 2258 4771 7021 12 469 469 29985 

Agg Tare Asp Tare 

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

LoadI Job Total Ti1e &Date Fob/Del Location 
l 14.99 12:43:29 18/05198 F 2 



CEITRAL llASS. ASPHALT CO. 
OLD COLDBROOK RD. 

BARRE, llASS. 

11115 


518-355-2952 

Customer Job 	 Custt 1 
LORU!>'ro CORP. BAY STATE llOltES Jobi 3&89 

3 BELCHER ST. CRAVroRD RD. Truckl LC 757 

PLAIIVILLE, llASS. OAKHAII llid 38 

82762 	 Kame STATE BIIDER llX RAP 


Operator

Tickett 9427 


Time Agg T AGG 4 AGG 5 AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 2788 881 748 8lla 2521 352 seee 

12:43:59 48 2888 - 811 838 2540 7868 16 351 3SI 8210 
12:44:48 SI 2851 821 731 811a 2531 me 13 349 349 16289 
12:46:M SI 2881 760 778 838 2521 7688 14 351 351 24321 
12:47: 11 38 2831 791 721 811 2460 7611 14 351 351 32281 
12:48:16 21 2791 - 721 838 2531 7671 14 349 349 41381 
12:49:22 SI 2891 791 74' 851 2521 7791 14 355 355 48445 

Agg Tare Asp Tare 

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

Loadt Job Total TiE &Date Fob/Del Location 
37 979. 97 12:58:16 11115/98 F 2 



CEITRAL KA$. ASPHALT CO. 
OLD COLDBROOK RD. 

BARRE, USS. 
91905 


598-355-2952 


Cueto1er Job Cuett 1 
LORUSSO CORP. BAY STATE HOllES Jobt Ji89 

3 BELCHER ST. CRAWFORD RD. Truckt WAD 

PLAIIVILLE, USS. OAIHAll ftixt 38 
02762 lame STATE BIIDER 191 RAP 

Operator
T1ckett ~ 

Time Agg T AGG 4 AGG S AGG 3 AGG 2 AGG l Agg Total Asp T ASP A Asp Total Batch T~
Target 2788 8i8 748 SN 2528 352 

12:51:45 38 2848 928 788 838 2548 7919 16 353 353 8263 
12:52:23 28 2791 940 768 879 2440 78il 14 351 351 16.\14 
12:53:29 40 2828 838 738 770 2510 7668 13 353 353 24427 
12:54:35 40 3878 78e 770 8ii 2568 7988 14 353 353 32768 
12:55:.U 40 2718 838 758 810 2528 7628 14 347 347 40727 
12:56:47 40 2768 870 770 79e 2S8i 7779 15 357 357 48854 

Agg Tare Asp Tare 

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

Loadt Job Total Ti11e &Date Fob/Del Location 

38 1"84.40 12:57:41 19195/98 F 2 




CENTRAL KASS. ASPHALT CO. 
OLD COU>BROOK RD. 

BARRE, USS. 
81M5 

588-355-2952 

Customer Job Custt 9999 
CASH SALE DRIYEVAY llIX Jobi 9999 
GUST. Oil FILE Truckt 3 

llixl 2 
la1e 1/2 BIKDER 
O~rator 
T1ckett 9429 

Tite Agg T AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 2548 27M 2488 368 8M0 

1:52:83 0 2558 27M 2390 7648 11 361 361 8801 
1:52:38 68 2548 2690 2488 7638 16 358 358 15989 
1:53:44 28 2538 2738 2428 7680 16 363 363 24832 
1:54:58 58 2518 2648 2358 7588 15 362 362 31894 
1:55:56 se 2558 2139 2420 7700 14 364 364 39958 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A1<1unt Tai Dest Charge Total Cost 

LoadI Job Total TiE &Date Fob/Del Location 
1 19.98 13:56:51 19/85/98 F 2 

Co ' 



Datasheet 

,\-flt' fwr D 
. f'lr+ Date: IO-)-'H(CA/ -H--1 .JosL... l..rk"'av~ Owe-'i<~ 

rro-.-.~ "~~·lt: 
START STOP JOB# TRUCK MIX TYPE TICKET NUM. MIX TEMP STACK TEMP ASPHALT TEMP BATCH TOTAL 

DEG F (10) DEGF(11) DEGF (lbs) 

f,:~4 b: 0-S" 'f<i. '1 "I 0... IS Ci ~st' I I 5 ~c;g 
4:M ": '!>5 1,of C\ t.£.751 ~o q ~~}... 4"1 °s <f 

(o: % I(..':~I ~'l CA.i ~ '1· H'~ llf~'1l 
(,: ~~ b:S"'I ~ o~'1 l.VA-0 1, 0 'f s r 4 47 r. 7(,, 

~:t) /. p D ~0~'1 ~ (~ Zn ~H~ 4k17r; 
1 en. 1:01? 3o<q b'J~ 1q ., 4~J''3 f' 
l.: O'\ 1:1£ ~of~ LG S'tJ. 30 q 3~1 6q,5~ 

q ,'S'b l9:o~ l 0¥''\ LL S1t3 ~~ '1.S90 tJq.J Y-3 
10; 1Co IO'J-~ ~oq9 /,(_ 7)'1 30 q "0 } '1-F "Jo,S" 

lo'.'~ [u ~9 't'i ~ ~ 3 ~ Id- U~~"1 'f "° 
o; J, I 10i 1fl yq((c;(' t.f' .~ (, 'l 'i I I I /liJO'P 

\ 1:4Q 11:n .).'t~ QLI< i IP '1<iL"I 4nn 

Barre Plant Data Sheets 



\ 


CEHTRAL KASS. ASPHALT CO. 
OLD COLDBRlllK RD. 

BARRE, KASS. 
81005 


Customer Job Gusti 

508-355-2952 


9999

CASH SALE DRIVEWAY KIX Jobt 9999 

CUST. 011 FILE Truckt 2 


Kixl 15 

Na9e STATE TOP iTYPE l)
Operator
T1ckett 9381 


Ti1e Agg T AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch TgW

Tar~t 1488 2680 3344 488 


6:24:24 0 1460 2640 3~ 7490 8 491 491 7981 

6:24:58 40 1470 2650 3310 743@ 13 487 487 15898 


Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost Amount Tax Dest Charge ·1otal Cost 

Loadt Job Total Ti9e &Date Fob/Del Loi:ation 
1 7.95 06:26:01 li/65/98 F 2 




CENTRAL ftASS. ASPHALT GO. 
OLD COLDBRIXlK RD. 

BARRE, llASS. 
lil"95 


588-355-2952 


Custo1er Job CusU 1 
LORUSSO CORP. BAY STATE ROBES Jobt 3889 
3 BELCHER ST. CRAWFORD RD. Truckt LC 7'J/

PLAINVILLE, KASS. OAKHAft Kid 3e 

82762 late STATE BINDER 10X RAP 

Operator
TicketI 9382 

Time Agg T AGG 4 AGG 5 AGG J AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Target 2788 889 748 880 2520 352 8090 

6:29:22 -10 2848 990 790 848 2510 7970 9 358 358 8328 
6:30:28 20 28il 1288 75it 820 2590 8168 15 352 352 16848 
6:31:34 3e 2798 938 7N 820 2478 77Ul 14 348 348 24898 
6:32:41 48 2771 750 750 820 2490 758e 14 355 355 32833 
6:33:47 10 2811 748 768 85it 2520 7688 12 351 351 40864 
6:34:53 48 2868 78" 75it 850 2600 7848 12 350 350 49054 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A1ount Tax Dest Charge Total Cost 

loadI Job Total Ti1e &Date Fob/Del Location 
l 24.53 06:35:46 18/iS/98 F 2 



CEHTRAL KASS. ASPHALT GO. 
OLD COLIJBROOK RD. 

BARRE, llASS.
e1ees 

588-355-2952 

Customer Job Custt 9999 
CASH SALE DRIVEWAY IHX Jobi 9999 
CUST. ON FILE Truckl 2 

ftixt 16 
Kame STATE DEB.5£ TOP 
Operator
T1ckett 9383 

Time Agg T AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 2524 4988 576 8881 

6:36:28 e 2531 494e 7478 9 565 565 8835 
6:37:85 38 2550 4908 7458 6 586 586 16i71 
6:38:12 38 2478 4958 7420 5 582 582 24873 
6:39:18 20 2Sllt 4958 7468 5 574 574 32187 
6:48:24 20 2548 4918 7458 s 577 577 49134 
6:41:31 ie 2548 5848 7580 4 577 577 48291 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A1t0unt Tax Dest Charge iotal Cost 

Loadt Job Total Time &Date Fob/Del Location 
1 24.15 86:42:24 19185/98 F 2 



CENTRAL KASS. ASPHALT CO. 
OLD COl..DBR(X)K RD. 

BARRE, KASS. 
81885 

588-355-2952 

Gusto.er Job CusU l 
LORUSSO CORP. BAY STATE HOllES Jobt Je89 
3 BELCHER ST. CRAWFORD RD. Trucit WAD 
PLAINVILLE, ll&SS. OW!Aft Kid 30 
82762 lame STATE BINDER 18% RAP 

Operator
T1ckett 9384 

Time Agg T AGG 4 AGG 5 AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 2788 818 748 818 2529 352 8000 

6:48:31 8 2788 788 110 821 2478 7621 2 352 352 7972 
6:49:16 20 2748 840 n8 790 2480 7621 12 348 348 15940 
6:Si:23 29 2768 see n0 79& 2480 7680 12 348 348 23888 
6:51:29 30 279& 760 718 788 2480 7521 12 351 351 31759 
6:52:35 10 2190 see 748 730 2540 7680 13 357 357 39716 
6:53:41 18 2741 818 76/a 818 2490 7618 12 351 350 47676 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A'IOunt Tax Dest Charge Total Cost 

Loadl Job Total Ti1e &Date Fob/Del Location 
2 48.37 86:54:34 Hl/@5/98 F 2 

http:Gusto.er


CENTRAL lllSS. ASPHALT CO. 
OLD COLDBRtXlK RD. 

BAiiE, IUSS. 
81NS 

sea-355-2952 

Customer Job CusU 1 
LORUSSO CORP. BAY STATE HOKES Jobi 3889 

3 BELCHER ST. CRAWFORD RD. Truckt 5 G 

PLAINVILLE, llASS. OAKIWt !lid 38 

02762 lame STATE BIIDER 101 RAP 


Operator
Ticket I 9385 

Ti1e Agg T AGG 4 AGG 5 A{j(j 3 AGG 2 AGG 1 !gg Total Asp T ASP A Asp Total Batch Total 
Tar~t 2788 880 748 880 252" 352 80i0 

6:54:55 18 2888 880 718 818 2559 77'38 13 351 351 8081 
6:55:53 38 2818 SM 768 868 2498 772" 12 3S0 359 16151 
6:57:82 2t 2848 788 788 868 2540 78*1 13 359 350 24381 
6:58:"9 2t 2748 818 738 810 2568 7659 13 352 352 32383 
6: 59: 15 2t 2729 788 718 820 2440 7478 13 354 354 48127 
1:ee:21 0 me 848 738 838 2530 13 351 351 48178n•

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A.ount Tax Dest Charge Total Cost 

Loadt Job Total Ti1e &Date Fob/Del Location 
3 72.46 87:01:14 18/05/98 F 2 



CEllTRAL ftASS. ASPHALT a:l. 
OLD COU>BROOK RD. 

BARRE, llASS. 

01895 


5"8-355-2952 

Customer Job Custl 9999 
CASH SALE TOVK OF ORANGE Jobt 3858 
CUST. OI FILE HOLDSHIRE RD Truckt SG 22 

llixt 18 
lame STATE BINDER 
Operator
T1ckett 9386 

Time Agg T AGG 4 AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Target 2811 9e9 9e9 38e9 418 8818 

7:12:53 -10 285i 930 890 3038 7700 6 497 497 8117 
7:03:33 30 2868 881 920 3011 7670 12 495 4t5 16182 
7:84:39 49 2788 920 938 3011 7649 12 491 491 24223 
7:15:45 49 2781 911 831 2949 7450 11 398 398 32071 
7:16:51 20 2771 881 868 Jell 7520 12 :m :m 39991 
7:07:58 49 2928 981 910 3050 7788 11 396 396 48166 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A110unt Tax !)est Charge Total Cost 

LoadI Job Total Ti.e &Date Fob/Del Location 
1 24.08 07:08:52 11/05/98 F 2 



CENTRAL llASS. ASPHALT CO. 
OLD COLDBROOK RD. 


Billf., llASS. 

"1"85 


Sia-355-2952 

Customer Job 	 Custl 1 
LORUSSO CORP. BAY STATE HOltES Jobi 3889 

3 BELCHER ST. CRAWFORD RD. Truclct LC 542 

PLAINVILLE, llASS. OAKHAft llid 38 

02762 	 Kame STATE BINDER 181 RAP 


Operator

TicketI 9387 

Ti1e Agg T AGG 4 AGG 5 AGG 3 AGG 2 AGG l Agg Total Asp T ASP A Asp Total Batch Total 
Target 2&,7 825 771 825 2599 363 8250 

7:i9:23 10 2950 830 810 898 2598 8870 12 362 362 8432 
7: 1&: lit 30 2948 828 788 84& 2680 7986) 11 359 359 16771 
7: 12: 14 38 2968 85& 798 840 2580 8820 12 365 365 25156 
7:13:20 8 2358 880 78" 828 2550 7720 12 364 364 33248 
7:14:26 10 2898 810 798 830 2680 7920 14 363 363 41523 
7: 15:32 38 2938 848 798 881 2648 8888 12 359 359 49962 
7: 16:38 20 2988 85& 780 870 2620 8020 13 365 365 58347 
7: 17:44 20 2928 820 750 838 2638 7950 13 361 361 66658 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A•ount Tax Dest Chaf9e 	 Total Cost 

LoadI Job Total Ti-.e &Date Fob/Del Location 
4 195.79 07:18:37 li/05/98 F 2 



tJo 


CENTRAL KASS. ASPHALT CO. 
OLD COLDBROOK RD. 

BARRE, llASS. 
"1M5 


588-355-2952 


Customer Job CusU 1 
LORUSSO CORP. B&Y STATE HOKES Jobi 3889 
3 BELCHER ST. CRAWFORD RD. Truclcl LC 543 

PLAINVILLE, KASS. OAKHAll llixl 30 

82762 la1e STATE BIIDER 181 RAP 

Operator
TicketI 9396 

Till! Agg T AGG 4 AGG 5 AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Target 278" see 748 see 2528 352 8000 

8:55:-« e 2888 see 688 1se 2see 7568 8 354 354 7914 
8:56:28 18 2838 818 7'Ji 830 2530 7730 15 358 358 15994 
8:57:35 28 2818 818 758 &'Ji 2530 7730 15 352 352 24876 
8:58:U 18 2818 798 78" 848 2528 7748 15 352 352 32168 
8:59:47 18 me 798 758 798 2528 7628 16 358 350 48138 
9:M:S4 48 2778 830 728 848 2488 7648 16 352 352 48130 
9:82:N 18 271i 758 718 78" 2568 7588 15 352 352 55982 
9:03:86 30 2928 818 7'Ji 830 2528 7818 16 351 351 64143 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A10unt Tax Dest Charge Total Cost 

LoadI Job Total Ti11e &Date Fob/Del Location 
13 348.22 89:M:M 11185/98 F 2 



CEHTRAL ll!SS. ASPHALT CO. 
OLD COLDBROOK RD. 

BARRE, BASS. 
rnees 

SiS-355-2952 

Customer Job Custt l 
LORUSSO CORP. BAY STATE HOllES Jont 31taa 
3 BELCHER ST. CRAWFORD RD. Truckt LC 751
PLAillVILLE,BASS. OAKHAll llixl 38

82762 lame STATE BillDER l8X RAP 


Operator
TicketI 9487 

Time Agg T AGG 4 AGG 5 AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch T~ 
Target 2788 888 748 888 2520 352 

18:16:19 18 2968 79& 768 848 2588 7858 17 356 356 8206 
18:17:14 20 2811 828 768 828 2558 nse 16 358 351 163i6 
18: 18:58 20 2858 828 711 728 2558 7650 17 351 351 24387 
18: 19:56 38 2811 888 768 838 2588 769& 17 349 349 32346 
11:21:83 .te 2881 788 n8 788 2528 n38 18 355 355 41431 
18:22:19 18 3811 818 740 820 2548 7920 18 354 354 48785 

Agg Tare Asp Tare 

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

Loadt Job Total Tile &Date Fob/Del Location 
22 583.88 Hl:23:82 11/85/98 F 2 

::f I 




CEITRAL BASS. ASPHALT CO. 
OLD COLDBROOK RD. 

BARRE, BASS.
e1ees 

Sia-355-2952 

Customer Job CusU 9999 
CASH SALE DRIVEWAY IHX Jobi 9999 
CUST. OB FILE Truckt 3 

llid 33 
lame 3/8 TOP 
Operator
T1ckett 9410 

Time Agg T AGG 2 AGG l Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 'l178 2835 387 6008 

1'1:37:35 10 2828 2850 5670 15 389 389 6859 
10:38:28 40 2818 2930 5748 14 386 386 12185 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A110unt Tax Dest Charge Total Cost 

LoadI Job Total Time &Date Fob/Del Location 
1 6.09 10:39:36 19/05/98 F 2 



-­
t'f. c... \ 

CEToL~PW,-T CO. 
BARRE, BASS. 

81985 
588-355-2952 

Customer Job Custt 8888 
CHARGE SALE ftUKICIPAL PAVIllG Jobi 8888 
ACCT.Oil FILE Truclct 4 

IUxt 33 
Kame 3/8 TIJ> 
Operator
T1ckett 9411 

Tite Agg T AGG 2 AGG l Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 'l/18 2835 387 6888 

18:41:15 -18 2758 2788 5538 9 389 389 5919 
18:41:32 38 2748 2828 5568 14 387 387 11866 
18:42:52 58 2881 2858 5658 12 388 388 17984 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A110unt Tax Dest Chi11Je Total Cost 

LoadI Job Total Tia> &Date fob/Del Location 
l 8.95 10:43:47 li/85/98 f 2 



CENTRAL llASS. ASPHALT CO. 
OLD COLDBROOK RD. 

BARRE, llASS. 
81195 

588-355-2952 

Cueto.er Job CusU l 
LORUSSO CORP. COIUl OF llASS. Jobi 2959 
3 BELCHER ST. RTE 9 Truckt BLK 
PUIIYILLE, llASS. LEICESTER llixt 16 
12762 lame STATE DEISE TOP 

Operator
T1ckett 9419 

Ti1e Agg T AGG 2 AGG 1 Agg Total lsp T ASP A Asp Total Batch T~
TarQl!!t 2524 4911 576 

11:48:32 11 2561 4890 7451 9 575 575 8825 
11:49:86 se 2578 4968 7538 12 588 588 16135 
11: se: 23 se 2548 4888 7428 11 578 578 24133 
11:51:38 68 2538 5178 nee 11 575 575 32488 
11:52:36 38 2478 4838 7308 11 575 575 48283 
11:53:41 71 2518 4868 7371 11 588 588 48233 

Agg Tare Asp Tare 

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

LoadI Job Total Ti11e &Date Fob/Del Location 
2 48.28 11:54:35 11115/98 F 2 

http:Cueto.er


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 (10) F (11) TEMP. F TESTED. LBS LBS COMMENTS 

6 29 (16) 6 29 2948 LC 757 24 9430 7895 16 

7 04 711 7777 1 24 9432 66058 

7 14 7 20 2948 WAD 24 9433 387 351 315 48,114 

7 21 7 27 2959 BLK 16 9434 400 360 350 48.233 1 

7 28 7 34 2948 SG 22 24 9435 404 321 320 48,088 

7 35 7 40 9999 3 8 9436 419 306 40,437 

7 40 7 52 2948 LC 544 24 9437 413 288 66,095 2 

7 53 8 02 2948 LC 542 24 9438 396 302 66.196 

8 02 8 09 2948 LC 750 24 9439 399 302 48,131 

8 10 8 15 9999 3 8 9440 402 316 40.226 

8 16 8 26 2948 LC 543 24 9441 404 342 63.645 

8 26 8 33 2948 LC 36 24 9442 64.257 

8 37 8 43 2948 LC 752 24 9443 386 359 3151320 48.094 3. 4 

8 44 8 47 8888 4 67 9444 411 337 20014 

8 50 8 57 2948 RS 24 9445 65.832 

9 00 9 06 2948 LC 751 24 9446 386 348 325 48.077 5 

9 07 9 13 2948 LC 757 24 9447 391 370 320 47.960 

9 16 9 24 2948 1 24 9448 66,158 

9.28 9 34 2959 PER 16 9449 404 326 47,996 6, 7 

9 35 9 40 9999 3 33 9450 449 255 34.130 8 

9 40 9 46 2948 WAD 24 9451 410 214 330 48.081 

9 48 9 54 SG22 24 9452 411 265 47,919 

9 55 10.03 2948 LC 541 24 9453 404 311 65,766 

10 03 10 04 9999 3 8 9454 10,145 

1008 10 16 2948 LC 542 24 9455 416 302 332 65,858 9 

10 17 10 22 2948 LC 750 24 9458 48.203 

10 24 1026 8888 4 33 9457 18,034 

10·28 10 37 2948 LC 543 24 9458 385 277 330 66,064 

10'38 10 46 2948 LC 36 24 9459 394 284 64,046 

10 47 10 53 2948 LC 752 24 9460 390 307 47,914 12 

11.04 1111 2948 RS 24 9461 412 297 66. 173 

11 12 11 18 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 WE7 24 9464 391 284 66,033 14 

11 35 11 39 8888 4 33 9465 392 279 30.446 

11 40 11 46 2959 BRN 16 9466 383 283 350 47.925 

11 46 11 51 2948 SG22 24 9467 48,217 

11 54 12 00 2948 WAD 24 9468 389 278 320/325 48,188 15 

12 02 12 09 2948 LC 541 24 9469 393 273 65,967 17 

12 15 12 17 9999 3 33 9470 403 309 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 

12 58 13 07 2948 LC 543 24 9473 400 307 64.141 

13 08 13 18 2948 LC 36 24 9474 410 320 320 63.838 

13 19 13 26 2948 LC 752 24 9475 391 303 320 48 039 

13 33 13 39 2948 LC 757 24 9476 48.480 

1358 9999 3 8 9477 14.109 

14 11 9999 3 33 9478 8.026 

14 51 9999 3 33 9479 22.264 

15 19 """" 3 15 9481 49,034 

Total Total (lbs.) 1.832.428 536.712 

Total (tons) 916 2 268.4 

Comments 
1 No RAP In Mix (Also Truck wlo Exhaust Stack) 
2 Waiting On AFF - Slow Down In Tunnel 
3 Port Change 

Em1ssmns Off Body 01 Truck 
Missed Truck - Tunnel Not Secure 
Dumped Ory Gravel Into Truck - Stopped Samphng, Shut Down Fan 
Missed Part Of First Dump 
Truck w/o Exhaust Stack 

9 Missed First Part Of First Drop 
10 Temp In Shoot That Feeds Hot Elevator 
11 Stack Temp At Baghouse Inlet 
12 EX1ended Test-Truck Left In Tunnel Beyond 15 Second Hold T'me (1053-1102) 
13 Missed First Part Of First Drop 
14 Truck w/o Exhaust Cover 
15 Port Change 
16 Plant Start Up 
17 Extended Test Start (12·09-12 14) 

Procda-1.xls 



PES PROCESS LOG - ASPHALT PLANT D IN BARRE, MA~ 
Run No. 2 - October6, 1998 
Data recorded by Frank Phoenix 

sp~-r B\ fvh'J( Tj~ 
MIX ? 

TICKET TEMP. F STACK TEMP, F ASPHALT ASPHALT LOADED AND 
START STOP JOB# TRUCK MIX TYPE NO. (10) (11) TEMP, F TESTED. LBS Asphalt By Mix COMMENTS 

7:35 740 9999 3 8 1 419 306 40,437 

810 8:15 9999 3 8 2 402 316 40.226 

80,663 

7 21 7:27 2959 BLK 16 9434 400 360 350 48,233 1 

9.28 9.34 2959 PER 16 9449 404 326 47,996 6, 7 

1140 11.46 2959 BRN 16 9466 383 283 350 47,925 

144,154 

7.14 7:20 2948 WAD 24 9433 387 351 315 48,114 

7 28 7:34 2948 SG 22 24 9435 404 321 320 48,088 

7:40 7.52 2948 LC 544 24 9436 413 286 66,095 2 

7:53 802 2948 LC 542 24 9437 396 302 66.196 

802 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 

900 9.06 2948 LC 751 24 9446 386 348 325 48,077 5 

907 9.13 2948 LC 757 24 9447 391 370 320 47,960 

9:40 9:46 2948 WAD 24 9451 410 214 330 48.081 

9:48 9.54 SG22 24 9452 411 265 47,919 

9:55 10:03 2948 LC 541 24 9453 404 311 65,766 

10:08 10:16 2948 LC 542 24 9455 416 302 332 65.858 9 

10:28 1037 2948 LC 543 24 9458 385 277 330 66,064 

10 38 1046 2948 LC 36 24 9459 394 284 64,046 

10:47 1053 2948 LC 752 24 9460 390 307 47,914 12 

11:04 1111 2948 RS 24 9461 412 297 66,173 

11:12 11·18 2948 LC 751 24 9462 393 297 320/325 48.020 13 

11:19 11:25 2948 LC 757 24 9463 401 288 47,961 

11.27 11:35 2948 WE7 24 9464 391 284 66,033 14 

11:54 1200 2948 WAD 24 9468 389 278 320/325 48.186 15 

12:02 12·09 2948 LC 541 24 9469 393 273 65,967 17 

12:38 12 45 2948 LC 750 24 9471 208 127 48,720 

12.46 12 57 2948 LC 542 24 9472 376 260 63,726 

12:58 13 07 2948 LC 543 24 9473 400 307 64,141 

1308 1318 2948 LC 36 24 9474 410 320 320 63,838 

13.19 13.26 2948 LC 752 24 9475 391 303 320 48,039 

1,520,852 

935 9:40 9999 3 33 9450 449 255 34,130 8 

1135 11:39 8888 4 33 9465 392 279 30,446 

12:15 1217 9999 3 33 9470 403 309 2,169 

66,745 

844 847 0000 4 67 """" 411 ~~( 20,014 20,014 

Total 394.5 Total (lbs.) 1,832,428 1.832,428 

1ota1 (tons) ~1b l 916 l 

Comments 
1 No RAP In Mix (Also Truck w/o Exhaust Stack) 
2 Warting On AFF - Slow Down In Tunnel 
3 Port Change 
4 Emissions Off Body Of Truck 
5 Missed Truck - Tunnel Not Secure 
6 Dumped Ory Gravel Into Truck - Stopped Sampling, Shut Down Fan 
7 Missed Pan Of F~st Dump 
8 Truck w/o Exhaust Stack 
9 Missed F~st Part Of First Drop 
10 Temp In Shoot That Feeds Hot Elevator 
11 Stack Temp At Baghouse Inlet 
12 Extended Test - Truck Left In Tunnel Beyond 15 Second Hold Time (10 53-11:02) 
13 Missed F~st Part Of First Drop 
14 Truck w/o Exhaust Cover 
15 Port Change 
16 Plant Start Up 
17 Extended Test Start (12 09-12·14) 

Procda-2.xls 
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C£ITIAL OSS. ASPHALT CO. 
!U m.oBllfD RD. 


BAiiE,BSS. 

11115 


518-355-2952 

CustOEr Job 	 Custt l 
UllltJSS) 13P. CW. (I' USS. Jobi 2948 

3 BELCIEI ST. DIST. 3 I COITRlCT t 9 Truclct WAD 

PUIRIUE, KASS. RTE. 12 ASllBUUllA! llid 24 

12762 	 IHI! OIFIED TOP 181 RAP 


Oterator 

Tlcbtt 9433 

Ti1e Agg T AOO 3 AOO 5 AOO 2 lOO l Agg Total lap T ASP l Asp Total Batch Total 
Ta~t 2476 Ml 1421 2928 	 384 

7:13:17 -28 2481 731 1361 2928 7498 9 387 387 7Pm 
7:13:57 • 2451 921 1418 2928 77N 	 13 386 386 15963 ­
7:15:13 21 2471 868 1438 2928 7688 	 14 382 382 24825 
7:16:19 21 2511 858 1451 ·2911 7711 	 12 381 381 32116 
7:17:15 11 24M 768 1438 2948 7618 	 13 382 382 41188 
7:18:22 -18 24CJI 778 1418 2958 7621 	 11 386 386 48114 

Agg Tare Asp Tare 

Cost/Ton Percl!lt Tu Load Cost lBOUDt Tax Dest Chaf1e 	 Total Cost 

l.oadl Job Total Ti1e &Date Fob/Del Location 
2 48.N f7:19:14 11186/98 F 2 



·~ ..... ' ,. .... 

• I 


CEITRAL 11$. ASPHALT CO. 
OLD COLOllROOK RD. 

BARRE, llSS. 
8letl5 

518-355-2952 

Custner Job CusU 1 

UlRlJSg) CORP. COllB OF llASS. Jobi 2959 

3 BELCllEI ST. RTE 9 Truckl BLIC 

PLAIIYIUE, llASS. LEICESTER llid 16 

12762 late SUTE DEllSE TOP 

Operator
TicketI 9434 


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

Ta!9!t 2524 4918 576 8111 


7:19:51 • 2571 4981 7471 9 579 579 8849 

7:21:33 21 2481 4911 7391 1 sn 5n 16816 

7:21:" • ~ .S91 7431 s 576 576 24122 

7:22:51 -11 2551 4921 7471 1 sn sn 32169 

7:23:57 21 2521 4871 7399 8 578 578 41137 

7:25:13 11 2551 5171 7621 6 576 576 .am 


lgg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost Aaount Tai Dest Charge Total Cost 

Loadl Job Total Tilll' &Date Fob/Del Location 
1 24.12 17:25:56 18/86/98 F 2 
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CENTRAL llASS. ASPHALT CO. 
OLD COLDBROOK RD. 

BlRRE, llASS. 
81095 

588-355-2952 

Cueto.er Job Custl 1 
LORUSm CORP. COii!. or IUSS. Jobi 2948 
3 BELCllER ST. DIST. 3 I CONTRACT I 9 Truckl 5G 22 
PUilllu.E, llASS. RTE. 12 ASHBURIHAll llid 24 
12762 lame llOOIFIED TOP 101 RAP 

Operator
TicketI 9435 

Ti.e Agg T AGG 3 AGG 5 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 2476 889 1421 2929 384 8898 

7:26:52 -1e 2468 1ae 1448 2889 7568 8 385 385 7945 
7:27:39 Ul 2458 799 1398 2919 7549 11 381 381 15866 
7:28:45 • 2461 82e 1438 2881 7599 le 382 382 23838 
7:29:51 -1e 2491 84e 1429 291e 7660 9 382 382 31881 
7:31:57 1e 2488 839 1421 2938 7669 le 386 386 39926 
7:32:M 29 25'8 889 1439 3958 7789 le 382 382 48888 

Agg Tare Asp Tare 

Cost/Ton Percent Tax l.oad Cost At0unt Tu Dest Charge Total Cost 

Loadl Job Total Ti1e &Date Fob/Del Location 
3 72.14 87:32:56 18/86/98 F 2 

http:Cueto.er
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CEITRAL llAS'S. ASPBALT CO. 
OLD CCUBROOIC RD. 


BARRE, llASS. 

81185 

588-355-2952 

Customer Job CusU 9999 
CASH SALE DRIYEVAY IHX Jobt 9999 
CUST. OI FILE Truckt 3 

llid 8 
lame BIIDER BIX 
O~rator 
TickeU 9436 

Time Agg T AGG 4 AGG 3 AGG 2 AGG l Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 2812 1148 1148 2588 481 SB 

7:33:31 0 3128 1118 1118 2518 7838 7 481 481 8231 
7:34:28 28 2898 1148 1128 2518 7650 9 398 398 16279 
7:35:33 10 2851 1158 1148 2518 7650 8 481 481 24338 
7:36:39 21 2848 use 1130 2518 7660 8 481 481 32391 
7:37:45 10 2888 1128 1158 2518 7658 7 396 396 48437 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost Aaount Tax Dest Cha111e Total Cost 

Loadf Job Total Tile &Date Fob/Del Location 
1 28.22 07:38:38 181&£>/98 F 2 



CEITRAL l&SS. ASPHALT en. 
OU> ClU8RCO: RD. 


BARIE, BASS. 

81885 


598-355-2952 

Custaer Job Custt l 
LORUSm CORP. COil. Of KASS. Jobi 2948 
3 BF.l.CllER ST. DIST. 3 I COITR&CT t 9 Truckl LC 544 
PUllYIW:. llASS. RTE. 12 ASHBURllHAll lid 24 
82762 lae llOOIFIED TOP HlX RAP 

Qferator
T1ckett 9437 

Time lgg T &GG 3 AGG 5 &Ill. 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Ta~t 2553 825 1464 3811 396 8249 

7:39:51 -21 2561 858 1518 3818 7938 e 414 414 8334 
7:41:J'T 21 25JI 821 1438 3831 7818 7 391 391 16535 
7:41:45 21 2541 848 1451 3841 7871 7 394 394 24799 
7:42:52 18 2571 838 1481 3148 7921 8 481 481 33121 
7:46:42 2t 2531 818 1411 2958 TIM 9 392 392 41212 
7:47:49 e 2541 821 a1e 31a38 786@ 8 395 395 49467 
7:48:55 e 2561 ne 1498 3N8 7821 9 397 ':117 51684 
7:58:81 21 2561 968 lW 3118 8010 9 481 481 66195 

Agg Tare Asp Tare 

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

LoadI Job Total Ti11e & Date Fob/Del Location 

4 lt5.89 Wl:S8:53 11186/98 F 2 




b 

CEJITRAL lllSS. ASPHALT CO. 
OLD cru>llRID RD. 

BARRE, llASS. 
11885 

~-355-2952 

Customer Job CusU 1 
~CXIQP. COllll. Of llASS. Jobi 2948 
3 B£LCllER ST. DIST. 3 I COllTRACT I 9 Truckt LC 542 
PUIIVILLE, llASS. RTE. 12 ASHBURWll llixl 24 
82762 lame llOOIFIED TOP 10% RiP 

Operator
TlckeU 9438 

Ti1e &gg T AGG 3 AOO 5 lGG 2 AOO l Agg Total lsp T ASP A Asp Total Batch Total 
Tar~t 2553 825 1464 3111 3% 8249 

7:51:33 -28 2621 898 1518 Jilt 8828 6 m m 8415 
7:52: 19 • 2551 - 1468 3828 7838 9 ':n7 'HI 16642 
7:54:11 • 2518 818 1411 2998 '7728 9 394 394 24756 
7:55:17 10 2551 838 1«1 3818 7838 9 394 394 32988 
7:56:24 28 2538 78@ 1458 3828 7760 B m m Ul55 
7: 57: ic1 28 2568 928 1481 3828 7981 8 412 412 49537 
7:58:35 28 2578 868 1498 3828 794@ 9 ':n2 :m 57869 
7:59:42 • 257t 830 1518 3828 7938 10 ':n7 'HI 66196 

Agg Tare Asp Tare 

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

Loadt Job Total Ti1e &Date Fob/Del Location 
5 138.19 &8:"8:35 11186/98 F 2 



CEITRAl. l4SS. ASPHALT 00. 
OLD alJllllllD RD. 

DADO&.' USS. 
---.,IUllS 

518-355-2952 


Custot1tr Job Custt 1 
LDRUS9) CORP. alll. Cl' 116$. Jobi 2948 

3 BELC1IER ST. DIST. 3 I COO'UCT I 9 Truck# LC 751 

PLAIIYILI.E, 116$. RTE. 12 ASlllllJRllW( llid 24 

12762 la1e lfOOIFIED TOP 11% RlP 


ODerator 

Tlcketl 9439 

Ti• Agg T AOO 3 &Si 5 &Si 2 AGG l Agg Total Asp T ASP A Asp Total Batch Total 
Tar!J!t 2476 811 1428 2921 3M ea 

8:11:25 -21 2421 868 1351 2871 7511 6 384 384 7884 
8:82:11 11 2471 811 1411 2921 7681 9 383 383 15867 
8:13:32 21 2491 771 l461 2981 7621 9 384 384 23871 
8:14:38 38 2511 871 1.tll 2948 mt 9 384 384 31975 
8:15:45 21 2511 841 1451 2948 7731 9 382 382 •18:16:51 31 2511 811 1451 2981 7661 9 384 384 48131 

AggTare Asp Tare 

Cost/Ton Percent Tu Load Cost boUDt Tu Dest Charge Total Cost 

Loadf Job Total Till! I. Date Fob/Del Location 
6 162.26 18:07:43 11116/98 F 2 



-

CENTRAL llASS. ASPHALT CO. 
OLD COLOBROOK RD. 

BARRF., llASS. 
811Ml5 

588-355-2952 

Custo1er Job 	 CusU 9999 
CASH SALE DRIVEWAY IHX 	 Jobt 9999 
CUST. 01 F'ILE 	 Truckt 3 


l.Uxt 8 

Kaae BIIDER ltIX 

Operator

T1ckett ~ 

Ti1e Agg T AGG 4 AGG 3 AGG 2 AGG l Agg Total Asp T ASP A Asp Total Batch Total 
Target 2812 1141 1141 2588 	 -tee 8llMl 

8:18:15 0 2758 1158 1070 2491 7460 9 4i4 4M 7864 
8:19:83 10 2811 1160 1130 251Ml 761Ml 7 4'3 413 15867 
8:11:19 29 2841 1180 1178 2581 7691 7 398 398 23955 
8:12:25 0 2830 1180 1170 2580 7760 	 321156 -tee ­8: 13:31 10 2881 1130 1178 2530 7710 6 .Wl .Wl 41226 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A•ount Tax Dest Charge 	 Total Cost 

LoadI Job Total Time &Date Fob/Del Location 
2 40.33 18:14:24 10/06/98 F 2 

8~ 




CEITRAL WS. ASPHALT CO. 
11.D auBalD RD. 

Bill£,IA$.

11115 


518-355-2952 

CutOEr Job CusU l 
UJtUSOO, CORP. IDOi. II' llASS. Jobi 2948 
3 BELC8Ei ST. DIST. 3 I COITRACT t 9 Truckl LC 543 

PUIIYIUE, USS. RTE. 12 ASllBURIHlll llixl 24 

12762 lue llOOIFIED TOP 111 RAP 

Operator
Tickett 9441 

TiE AgiJ T AGG 3 AGG 5 AOO 2 AOO l Agg Total Asp T ASP A Asp Total Batch Total 
Ta~t 2476 see 1428 2928 384 s. 

8:14:58 • 2421 778 1348 2868 7391 4 384 384 m4 
8:15:43 28 2461 788 1428 2891 7551 6 382 382 15716 
8:13:32 -18 Zill 811 1458 2958 7711 7 383 383 ZJ799 
8: 19:38 2528 748 H48 2958 7651 7 383 383 31832 
8:21:44 •• Zill 721 1431 2948 7598 7 383 383 39815 
8:21:51 -11 2498 751 1~ 2841 7448 7 383 383 47628 
8:22:56 18 2Q 788 1411 2911 7538 7 385 385 55543 
8~24:82 • 2491 821 1451 2968 7721 6 382 382 636tS 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A110unt Tax Dest Chaf1Jl' Total Cost 

Load# lob Total Tiw &Date Fob/Del location 

7 194.88 88:24:55 11/16/98 F 2 




IO 


CEITRAL 11&$. ASPHALT CO. 
OLD CW>llROOIC RD. 
BARR£,~. 

11885 
ses-355-2952 

Custoeer Job Custl 1 
UJHJS9) CORP. COii. IJ' USS. Jobi 2948 

3 BELCll£R ST. DIST. 3 I COITRlCT I 9 Truett LC 752 

PLAIIYILI..E,BASS. m:. 12 ASHRURIHAll Bid 24 
12762 Ma.e IUlOIFIED TOP 1@% RAP 

Operator
TickeU 9443 

Time lgg T MiG 3 AGG 5 Mii 2 AGG l lgg Total lsp T lSP A Asp Total Batch Total 
Tar~t 2476 881 1428 2929 384 8811 

8:35:57 -28 20 838 138t 2938 7578 e 387 JKT 7957 
8:36:41 29 2491 888 1418 2958 7658 7 383 383 15991 
8:37:47 10 2511 see 1428 2991 7629 7 382 382 23992 
8:38:53 28 2471 838 1441 2911 7648 7 381 381 32113 
8:39:59 28 2488 888 1438 2958 7668 7 384 384 4M51 
8:41:85 28 2461 881 1438 294i 7658 7 387 387 48894 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A110unl Tax Dest Charge Total Cost 

LoadI Job Total Ti., &Date Fob/Del Location 

9 258.26 98:41:57 18106/98 F 2 




\,\ 


.. 


CEITR!L llASS. ASPHALT CO. 
OLD COLDBROOK RD. 

BARRE, BASS. 
11085 

588-355-2952 

Customer Job Custt 8888 
CHARGE SALE llUIICIPAL PAVING Jobi 8888 
ACCT.Oii FILE Truckl 4 

Bid 67 
late SIDE VALK 
Qperator
TicketI 944-4 

Time Agg T AGG 2 AGG 1 Agg Total Asp T ASP A lsp Total Batch Total 
Tar~t 2Nlt 4258 417 6667 

8:42:36 -10 1958 4248 6191 4 415 415 6685 
8:43:16 0 2918 4268 6278 3 421 421 13296 
8:45:19 0 2838 4270 6300 4 418 418 20014 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A11<1unt Tax Dest Charge Total Cost 

LoadI Job Total Ti• &Date Fob/Del Location 
1 11.81 18:46:13 18/16/98 F 2 

BB 




-
12­

CEITRAL llA$. ASPHALT CO.
W> al.DllKD. RD. 


BARIE, USS. 

11115 

518-355-2952 

Cuat08er Job 	 CusU 1 
WlllSm C(IP. au. cw llA$. Jobi 294& 

3 BELCIER ST. DIST. 3 I COITUCT I 9 Trucli:t LC 751 

PUiltIU£, llASS. RTE. 12 lSllBURIJIAll 11111 24 

82762 	 lame llDDIFIED TOP 111 RAP 


Operator

TlckeU 9446 


Time Agg T AGG 3 100 S l6G 2 AGG 1 lgg Total Asp i ASP ~ Asp Total Batch Total 
Ta~t 2476 818 1420 2921 .. 

8:59:19 I 2511 888 1411 2979 7691 2 388 388 8178 
8:59:52 SI 2481 831 1481 2921 7~ 6 384 384 16192 
9:11:14 48 is. 888 1428 2911 7621 6 JM 3&4 24'96 
9:12:21 48 25tl 888 1428 2951 7671 6 381 381 32147 
9:13:27 48 2491 788 1391 2888 7548 6 387 387 411'14,.,.,9:14:33 38 2461 791 1458 2921 7628 6 383 383 

Agg Tare Asp Tare 

Cost/Ton Percent Tu Load Cost Aaount Tu Dest Charge 	 Total Cost 

Loadl Job Total Ti11e &Date Fob/Del location 
11 -.1.22 89:95:26 11116/98 F 2 



\: 


CEITRAL USS. ASPHALT ro. 
ll.D COCDBROOK RD. 

BARRE, USS. 
11185 

588-355-2952 

Cust~r Job CusU 1 
UlHJSg) CORP. Ctllll. or llASS. Jobi 2948 
3 BELCll£R ST. DIST. 3 I fDITRACT I 9 Truett LC 7S7 
PLAIIUW:, KASS. RTE. 12 ASHBURRHAK llixl 24 
82762 laae llOOIFl[I) TOP 181 RAP 

Operator 
Tlcketl 9447 

Time Agg T AOO 3 AOO S AfiG 2 AOO l Agg Total up T !SP A up Total Batch Total 
Ta~t 2476 8M 1421 2928 384 8818 

9:86:14 21 2511 821 1421 2918 76Se 4 384 384 8834 
9:96:48 41 24CJ8 811 1468 2921 7688 6 384 384 16198 
9:88:13 48 24CJ8 838 1421 2931 7678 7 387 387 24155 
9:19: 18 18 2481 788 1468 2938 7656) 7 383 383 32188 
9: 11: 16 4t 2451 ne 1351 2861 7438 6 383 383 41111 
9: 11:22 41 2511 791 1398 29M 7588 1 'Jl9 m 47968 

Agg Tare Asp Tare 

Cost/Ton Percent Tu Load Cost A.aunt Tax Dest Charge Total Cost 

LoadI Job Total Ti1e &Date Fob/Del Location 

12 331.28 19:12:14 18/86/98 r 2 




,,j
\ . 

CEllTRAL ltASS. ASPHALT CO. 
OLD CW8ilD RD. 

BAUE,IASS.
eu1es 

518-355-2952 

Job CusU l 
COIUI OF llASS. Jobi 2959 

flf~a.ql~R n:r• rr 
la1e STAT£ DEllSE TOP 
Ooerator 
TickeU 9449 

Tie Agg T AGG 2 AOO 1 lgg Total Asp T ASP A Asp Total Batch Total 
Tar~t 2524 4980 576 88M 

9:25:56 i 2568 4898 7450 4 577 577 8flfl:l 
9:26::11 48 2511 4888 7391 7 577 577 15994 
9:28:33 18 2531 4921 7458 8 581 581 24824 
9:29:39 48 2548 49JI 7478 6 576 576 32978 
9::11:45 se 2548 4981 7448 7 576 576 4i886 
9:31:51 48 2471 4868 7338 7 581 588 47996 

Agg Tare Asp Tare 

Cost/Ton PerceDt Tax Load Cost A110unt Tax Dest Charge Total Cost 

LoadI Job Total Ti11e &Date Fob/Del Location 
2 48.12 99:32:45 19/96/98 F 2 

9t 




L5""" 


CEllTRAL llASS. ASPHALT CO.
OLD COLDBROOK RD. 

BARRE, llASS. 
i1005 

588-355-2952 

Customer Job CusU 9999 
CASH SALE DRIVEWAY llIX Jobi 9999 
CUST. Oii FILE Truckt 3 

llixt 33 
Name 3/8 TOP 
Operator
Tickett ~ 

Time Agg T AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 3936 4116 548 85"8 

9:34:54 e 3958 417& 8&2& 3 545 545 8565 
9:35:28 4e 3988 4858 8&30 6 558 sse 11145 
9:36:35 4e 3931 4030 7968 6 545 545 25658 
9:37:41 58 3968 397& 7930 6 558 558 34138 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A10unt Tax Dest Charge Total Cost 

LoadI Job Total Ti.e &Date Fob/Del Location 
l 17.&7 99:38:34 19/16/98 F 2 



\\o 


CEITRAL m'S. lSPIW.T CO. 
W> ax.D8ll(D RD. 


BllRE,m'S.

11115 

518-355-2952 

CustOll!r Job Custl 1 
LORlJS9) mRP. COii. I»' KASS. Jobi 2948 
3 BELCllEI ST. DIST. 3 I COITUCT I 9 Truckl VlD 
PLAIRILI.£, llASS. RT£. 12 ASHBURIHU 11111 24 

12762 llate llOOIFI£D TOf' 18% RAP 


Operator
Tlcketl 9451 

T1E &gg T AOO 3 AOO 5 AOO 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Ta~ 2476 818 1421 2928 384 .. 

9:39:11 31 2461 858 1381 2841 7531 8 386 386 7916 
9:39:'4 51 2491 751 1416 2931 7588 7 388 381 15876 
9:41:38 68 2441 858 1418 2931 7631 8 381 381 23886 
9:42:44 48 2461 838 1438 2931 7651 8 386 386 319'l2 
9: 43:SI 31 2511 848 l«8 2948 777.t 9 382 382 4'124 
9:44:56 SI 2511 810 1451 2911 7671 8 387 387 48181 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost AllOunt Tas Dest Charge Total Cost 

Loadl Job Total Tite ' Date Fob/Del location 
14 388.32 19:45:49 1&/86/98 F 2 



CEITRAL BASS. ASPHALT ro. 
W> al.DllROOI RD. 


BmE,llSS.

11885 


518-355-2952 

CuatOEr Job Custl 1 
LORlJS9) (31'. C(lftt. OF BASS. Jobt 2948 
3 BELCBER ST. DIST. 3 I CCllTR!CT t 9 Truckt LC 541 
PLAIIYIIJ.E,BASS. m. 12 ASHBURIRAll Ud 24 
82762 lale llODIFUl) TCP un: RAP 

Operator
TicketI 9453 

Tie lgg T AGG 3 AOO S AOO 2 AGG l Agg Total Asp T !SP A Asp Total Batch Total 
T~t 255.1 825 1464 3111 396 8249 

9:53:27 18 2521 818 1480 3118 7TYA 7 492 482 8132 
9:54:11 68 2541 811 1481 2998 7828 9 394 394 16346 
9:55:S9 41 l57I 838 1498 3811 7911 18 393 :m 24639 
9:57:15 SI 2561 861 1498 3828 7931 11 m m 32%2 
9:58:11 51 2511 Me 1511 3838 7888 11 399 399 41241 
9:59:17 51 2571 811 1391 2971 n41 10 393 393 49374 

18:11:24 38 2521 798 1448 2991 n<W 10 394 394 57518 
18:81:31 68 2541 828 1460 3148 7368 18 398 398 65766 

Agg Tare lap Tare 

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

l.oadt Job Total Thie &Date Fob/Del Location 
lti 445.16 19:82:23 19/96/98 F 2 



CEllTRAL ll&SS. ASPHALT CO. 
OLD CWMIROOK RD. 

8'11£, USS. 
11805 

518-355-2952 

CustOEr Job CusU l 
LORlJsg) maP. OD. OF ll!SS. Jobi 2948 
3 BELCIF.ll ST. DIST. 3 I COITRACT I 9 Truett LC 542 
PUIOIUE, llASS. RTE. 12 ASHBURllWI llid 24 
82762 law llODIFIEI> TOP 18% RAP 

Operator
TickeU 9455 

Time lgg T AOO 3 lGG 5 AOO 2 A~ 1 lgg Total Asp T ASP A Asp Total Batch Total 
Tu~t 2553 825 1464 3111 396 8249 

11:17:15 18 2521 851 1418 3811 779' 2 396 396 8186 
11:17:51 51 25-tl 811 1460 3818 7821 9 39S 395 16481 
11:18:56 48 2561 851 149' 3821 7921 Cj 194 ~ 24715 
11:11:13 31 25-tl 848 1481 2998 7858 9 398 ,J70 32963 
11: 11:89 28 2611 838 1461 3848 7948 lit 396 396 41299 
11:12:15 58 2571 838 1448 3828 7861 9 488 .. 49559 
11:13:21 61 2551 811 14311 3881 nge 9 394 394 577.()
11:14:27 48 2511 79' 1418 3118 n21 9 395 37.i 65858 

Agg Tare Asp Tare 

CostJTon Percent Tax Load Coet A110unt Tax Dest Charge Total Cost 

l.oadt Job Total The &Date Fob/Del Location 

17 478.89 11:15:19 18196/98 F 2 


http:BELCIF.ll


CENTRAL USS. ASPHALT en. 
OU) CClD8IOOK RD. 

BlUE,USS. 
11115 

518-355-2952 
/ 

CllSloter Job CusU 1 
LORtJ!B) l3P. cw. Of llASS. Jobi 2948 
3 8El.CIEI ST. DIST. 3 I COITRACT I 9 Truckl LC 542 

PUiffIUE, llASS. RTE. 12 ASHBURIHA~ llixl 24 

12762 lue ftOOIFIED TOP lit RAP 


Q{lerator
TicketI 9458 

Time lgg "r AGG 3 AOO 5 AOO 2 A!Ji 1 Agg Total up T ASf' ~ Asp Total Batch Total 
Tar~t 2553 825 1464 3111 8249 

18:27: 16 11 2581 798 1398 2968 7721 5 396 396 8116 
11:28:• 51 2611 848 1451 3131 7928 8 394 394 16431 
11:29:23 .41 2581 798 1518 3'21 7891 9 393 393 24713 
11:31:29 68 2561 858 1468 3871 7948 3315311 411 ­11:31:35 61 2561 848 1471 3881 7871 9 394 394 41317 
18:32:41 61 2581 851 1488 3188 7991 9 394 394 49781 
11:33:48 58 2481 841 1511 2971 78el 9 '398 398 57899 
11:34:54 51 2571 798 1411 3111 Tnl 9 395 395 66864 

Agg Tare Asp Tare 

Cost/Ton Percent Tu Load Cost AllOunt Tax Dest Charge Total Cost 

Loadt Job Total Ti11e &Dete Fob/Del Location 
19 535.'ll. 11:35:46 lllib/98 F 2 



/1 \ 
/ 

CEITRAL BASS. lSPIW.T ro. 
!X.D ax.DBiOOl RD. 


BAIRE,HSS. 

11185 


518-~-2952 

CustOEr Job Custl 1 
L.QRUSg) a>RP. rolll. Of ltASS. Jobi 2948 
3 BELCIER ST. DIST. 3 I COllTRACT I 9 Truckl LC 36 
PL.UIYIUE, BASS. RTE. 12 ASHBURlllAll 11111 24 
82762 la1e llOOIFIED TOP 181 RAP 

Operator
T1ckett 9459 

Ti1e Agg T AGG 3 AGG S lGG 2 AOO 1 &gg Total lap T ASP A Asp Total Batch Total 
Target 2476 888 1428 2921 384 88111 

18:36:17 SI 2461 8811 142@ 2888 7561 18 384 384 7944 
18:37:16 71 2511 818 1421 2941 7671 11 389 389 16813 
11:38:36 SI 2491 798 1411 2878 7561 11 379 379 23942 
18:39:42 31 2511 788 1448 2968 7691 11 384 384 32916 
11:41:48 61 2481 798 1468 2918 7641 18 386 386 41842 
11:41:54 SI 2451 84e 1361 2921 7578 18 387 387 47999 
ll:43:M 61 2481 788 1411 2931 7618 9 385 385 55984 
11:44:17 61 2441 788 1468 3808 7681 9 382 382 64046 

Agg Tare Asp Tare 

Cost/Ton Percent Tu Load Cost Aaount Tax Dest Charge Total C.lSt 

LoadI Job Total Till' &Date Fob/Del Location 
21 567.24 18:44:59 11/06/98 F 2 



ctKTRAL KASS. ASPHALT CO. 
OLD al.DBROOK RD. 


BARRE, llASS. 

81185 

588-355-2952 

Custotier Job CusU 1 
LORUSSO CORP. COllll. Of llASS. Jobi 2948 
3 BELC1IER ST. DIST. 3 I COITiACT I 9 Truckf LC 752 
PLAIIYILI.£,IASS. RTE. 12 lSDBURllWI ltixf 24 
82762 Rame llOOIFIED TOP 18% RAP 

Operator
TicketI 9468 

Tille Agg T AGG 3 AUG 5 AOO 2 AOO 1 Agg Total Asp T ASP A Asp Total Batch Total 
Ta~t 2476 see 1420 2928 384 8118 

11:45:47 28 2581 798 142@ ~ 7b6i 7 387 387 8847 
18:46:31 51 2529 838 1450 2851 7650 l@ 378 378 lGflS 
18:47:37 48 2421 79e 1360 2951 752@ 10 382 382 2m7 
10:48:4.3 Ge Zill 8M 14" 3888 771@ 10 389 389 32876 
18:49:49 41 2451 79e 1428 2851 7518 Ul 384 384 39978 
18:51:55 Ge 2498 798 1428 2868 7568 9 384 384 47914 

Agg Tare Asp Tare 

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

Loadf Job Total Ti1e &Date Fob/Del Location 
21 591.28 10:51:47 10116/98 F 2 



CEITi1L lllSS. ASPHALT CO. 
OLD ax.DllRCD RD. 


BARRE, IASS. 

11185 

~-355-2952 

CustOll!r Job CueU l 
WlUSOO mRP. a11111. or llASS. Jobi 2948 
3 BELCllEI ST. DIST. 3 I com.ACT I 9 Truckl R S 

PLAiltIW, BASS. RTE. 12 ASllBURIHIJt llixl 24 

12762 la1e OIFIED TOP lft RAP 

Operator
TicketI 9461 

Ti• Agg T AGG 3 AGG S lOO 2 AOO l Agg Total Asp T ASP A Asp Total Batcb Total 
Tar~t 2553 825 1464 3811 396 8249 

11:11:16 29 2641 788 1518 3151 7988 3 396 396 8376 
11:82:39 61 2551 see 1428 2998 7761 12 :~ 394 16538 
11:13:57 61 2551 838 1478 3848 7891 12 394 394 24814 
11:15:14 61 2561 891 1498 2998 7938 12 399 399 33143 
11:86:18 31 258t 858 15" 3818 7948 11 394 394 41477 
11:17:16 61 2591 838 1461 3018 7898 11 397 397 49764 
11:18:23 61 2561 818 1518 2978 7858 19 394 394 58118 
11:19:28 61 2511 818 1518 :me 1ne 18 395 395 66173 

Agg Tare Asp Tare 

Cost/Ton Percent TaJ load Cost hount Tax De1it Charge Total Cost 

LoadI Job Total Till' & Date Fob/Del Location 
22 624.29 11:1~:28 11/86/98 F 2 



7 t ( 

CENTRAL llASS. ASPRALT CO. 
OLD COCDBROOK RO. 

BARRE, llASS. 
ilMS 

500-355-2952 

tustOEr Job Custl 1 
LORlJsg) CORP. COllJI. OF KASS. Jobi 294& 
3 B£LCllER ST. OlST. 3 I COllTRACT t 9 Truckl LC 751 
Pl.A IllII.I.£, BASS. RTE. 12 ASHBURIHAll ftixl 24 
82762 Ma1e BODIFIED TOP 101 RAP 

Operator
TicketI 9462 

Ti1e Agg T AOO 3 AOO 5 A!iG 2 A!iG l Agg Total Asp T ASP A Asp Total Batch Total 
Target 2476 800 1420 2928 384 88'!@ 

11:18:43 40 2468 790 1430 29M 7580 10 389 389 7969 
11:11:41 60 2491 820 1428 2930 7660 9 382 382 16811 
11:12:52 40 2491 81@ 1468 2918 7671 10 385 385 24166 
11:13:58 41 2461 810 1430 2938 7630 lf 382 182 32878 
11:15:14 51 2511 818 1481 2961 7688 11 389 389 48147 
11:16:11 58 2431 888 1388 2888 7490 9 383 183 48128 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A.aunt Tax Dest Charge Total Cost 

Loadl Job Total Ti11e & Date Fob/Del Location 

23 fi.48. 30 11:17:02 181"6/98 F 2 


loD 
' ' 



CENTRAL IUSS. ASPHALT CO. 
OLD CCU8ROOK RD. 

BARRE, llASS. 

tlMS 


588-355-2952 

CustoEr Job Custl l 
l..ORUSSl) a>RP. COii!. OF KASS. Jobi 2948 

3 B£LCll£R ST. DIST. 3 I CONTRACT I 9 Truclc:t LC 757 

PLAIIYil.l.£, llASS. RT£. 12 ASHBURIHAll !Uri 24 

82762 Ka1e ftODIFIED TOP llX RAP 

Operator
TicketI 9463 

Ti1e &gg T AGG 3 AfiG S A(Jj 2 AGG 1 Agg Total Asp T 4SP A Asp Total Batch Total 
Ta~t 2476 800 1429 2928 384 ea 

11: 17:56 38 2468 780 145@ 2958 7640 7 386 386 8026 
11: 18:39 68 2478 79' 14'0 290@ 7568 ti 382 382 15968 
11:19:46 40 2498 821 1429 2929 7650 10 385 385 24M3 
11 :21:52 78 24£41 868 145@ 2918 7688 9 384 184 32'167 
11: 21: S8 se 2511 ne 1360 2W 7600 9 384 384 41951 
11:23:26 79 2421 750 1418 295@ 7530 9 388 380 4796l 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A1ount Tax Dest Charge Total C-0st 

Loadt Job Total Ti~ &Date Fob/f>E.l Location 

24 672.28 11:24:18 ~9/efi/98 F 2 




CEITRAL IASS. lSPllALT CO. 
CX.O ax.DBROOK RD. 

BARIE, IASS. 
11185 

518-355-2952 

Customer Job Cuslt 1 
LORtm> CORP. <nm. OF BASS. Jobi 2948 
3 BELCll£R ST. DIST. 3 I COllTRACT I 9 truckt VE 7 
PLAillIUE, llASS. RTE. 12 ASRBURlll!ll lid 24 
12762 la1e llOOIFIED TOP Ull RAP 

Operator
TicketI 9404 

Time Agg T AGG 3 AGG 5 #.GG 2 Mill l Agg Total lsp T ASP A Asp Total Batch Total 
Tar~t 2553 825 1464 Jeg 396 8249 

11:25:• 38 2531 841 152' 3el"i8 7958 7 396 3% 8346 
11:25:46 se 2561 811 1488 3111 7851 9 393 393 16589 
11 :27: 16 68 2S4t 829 1480 2981 7821 9 399 399 24888 
11: 28: 22 68 2588 830 1468 3121 7898 9 396 396 33194 
11:29:29 60 25:. 791 1431 3861 7818 9 m w 41311 
U::.:35 48 2551 888 1440 3171 7868 9 395 395 49556 
11: 31: 42 68 2591 851 1480 2951 7871 9 488 481 57826 
11:32:48 71 2511 818 14~ 3858 78:.9 i1 m ~7 66t33 

Agg Tare Asp Tare 

Cost/Ton rercent Tax Load Cost Aaount Tax Dest Cbarge Total Cost 

Loadt Job Total Ti.e &Date Fob/Del locJtion 
25 705.38 11 :33: 41 1MK>/98 F 2 

(02­



CEITRAL llASS. ASPHALT CO. 
OLD COLDBROOK RD. 

BARRE, llASS. 
11805 

518-355-2952 

Custo1er Job CusU 8888 
CHARGE SALE lftJIICIPAL PAVIllG Jobi 8888 
ACCT.OR FILE Truckt 4 

llixl 33 
lame 318 TOP 
Operator
T1ckett 9465 

TiE Agg T AGG 2 lQi 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 3473 35-44 484 7511 

11: 34: 28 50 3528 3680 7128 7 484 484 7684 
11:34:59 68 3518 3768 7270 7 482 482 15356 
11:36:15 78 3548 3510 7051 8 486 486 22892 
11:37:12 88 3518 3568 78711) 6 484 484 31M46 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A110unt Tax Dest Chan.;ie Total Cost 

LoadI Job Total Ti• &Date Fob/Del Location 
2 24.24 11:38:04 11/86/98 F 2 



CF.ITR!L 11.lSS. ASPHALT CO. 
OLD <D.D8ROOl RD. 

BARRE, BASS. 
llleS 

518-355-2952 

CutOEr Job Custl 1 
LORUSSO cmP. COllll OF BASS. Jobi 2959 

3 BELCHER ST. RTE 9 Truett BRI 

PLAIIYll.1.£,IASS. LEICESTER Ud 16 
92762 lame STAT£ DEIS£ TOP 

Qferator
T1ctetl 9466 

Time lgq T AOO 2 lOO l Agg To~.al lap T ASP A Asp Total Batch Total
Target 2524 49M 576 88118 

11:39:11 48 2511 4888 739ia 4 576 576 7966 
11:39:47 98 2551 ~ 
11:41:52 88 2558 5878 ~~91 A ~n 5tt ~~m 
11: 41:5'J 88 2541 4888 7420 9 588 S88 32114 
11:43:'5 111 2471 433e 7388 8 577 "J77 39991 
11:44:11 188 2511 4358 7360 9 574 574 47925 

Agg Tare !sp Tare 

Cost/Ton Percent Tax Load Cost A1ount Tax Dest Cha1~e Total Cost 

LoadI Job Total Tile 1 Date Fob/Del Location 
3 72.98 11:45:04 l@/96/98 F 2 



7~\ 


COITRAI. HSS. lSPHALT CO. 
OLD auBROOK RD. 


BARRE, llASS. 

110@5 

518-355-2952 

Cush1er Job Custt 1 
LORtml CORP. COOi. Of llASS. Jobi 2948 
3 BELCHER ST. DIST. 3 I COITRACT I 9 	 Trucltt WAD 
P!.AllVIW:, KASS. RTE. 12 ASllBURIRAft 	 IUd 24 
a'll62 	 lame KOOIFIED TOP 18% RAP 


Ooerator 

Tlckett 9468 

Tile Agg T lGG 3 AGG 5 AGG 2 AliG 1 Agg Total lap T ASP A lap Total Batch Total,.
Tar~t 2476 888 142fl 2928 	 384 

11:52:31 50 2488 see 1419 ~ 7588 li 386 386 7966 
11:53:19 41 2421 788 1441 2998 7638 18 384 384 15981 
11: ss:22 se 2521 &Je tOt 2ase 7661 18 379 m 24119 
11:56:28 71 2521 778 1341 2848 7471 18 387 E 31876 
ll: 57: 34 .,. 2551 888 1428 2988 7750 18 388 388 48114 
11:58:41 11 2571 see 14se 2911 77~ 11 382 382 48186 

Agg ~are lap Tare 

Cost/Ton Percent Tax Load Cosi A•ount Tax Dest Charge 	 Total Cost 

LoadI Job Total Tiw &Date Fob/Del Location 
27 /53.50 11:59:33 19/~/98 F 2 

/o~ 




CEllTRAl. llASS. ASPHALT CO. 

OLD ax.D8ROOK RD. 


BAR.RE, tu.SS. 

11885 


518-355-:eJ52 

Customer Job Custt 1 
LORUS9l aliP. COIUI. OF USS. Jobi 2948 
3 BELC1l£I ST. DIST. 3 I COITRACT t 9 Truckt LC 541 
PLAIIYill.E,IASS. RTE. 12 ASdBURIHAll lid 24 
82762 IHe llOOIFIED TOP 18% RAP 

ODerator 
Tlctett 9469 

Ti• Agg T AGG 3 AGG 5 Alli 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 2552 825 1464 3911 396 8249 

12:81:81 48 2561 828 l~ 3868 7928 13 399 399 8319 
12:81:55 48 2481 858 1458 3121 7981 11 395 395 16614 
12:82:19 48 2641 829 1468 2938 7858 24864ll ... ­12:83:16 71 2498 811 1590 2998 7798 11 393 393 33947 
12:84:21 98 2521 888 1410 2998 7721 11 394 394 41161 
12:85:28 90 2618 840 H5t 2988 7871 Ul 'HI 'HI 49428 
12:86:33 88 2561 86e 1528 3838 7978 9 395 m 57793 
12:87:41 60 2511 848 1421 38Ul 7788 11 394 394 65967 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A110unt Tax Dest Charge Total Cost 

LoadI Job :otirl TilE' &Date Fob/Del Location 
28 ?e.o. 48 12:i8:46 11/lb/98 F 2 

.'(ob 



3t 

CEKTRAL BASS. ASPHALT CO.
OLD cm.DBROOK RD. 

BARRE, llASS. 
il0e5 

538-355-2952 

Customer Job CusU 9999 
CASH SALE DRIVEWAY KIX Jobi 9999 
CUST. Oii FILE Truckl 3 

llixl 33 
lla1e 3/8 TOP 
Operator
T1cketf 947& 

Time Agg T AGG 2 AGG l Agg Total Asp T ASP A Asp Total Batch Total 
Target 926 945 129 20M 

12:15:24 4e 941 1108 204" 3 129 129 2169 
Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A•ount Tax Dest Chaf9e Total Cost 

Loadf Job Total Ti.e &Date Fob/Del Location 
2 18.15 12:15:38 li/lb/98 r 2 



CEmAL KASS. ASPHALT CO. 

oc.D al.DBROOC RD. 


BARRE, KASS. 

81MS 

588-355-2952 

<:usto1er Job Custf 1 
LORUSSO CORP. COllll. OF II.ASS. Jobi 2948 
3 BELCllER ST. DIST. 3 I CCMITRACT I 9 Trucit LC 751 
PLAIKYJUE, KASS. RTE. 12 ASllBURllHAll ftixt 24 
i2762 la.e ftOOIFIED TOP 10% RAP 

Operator 
Tic~ett 9471 

Time lgg T AGG 3 AGG 5 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Target 2476 ~ 1429 2929 384 8M& 

12:37:48 :ie 261& see 1450 3030 7890 6 398 399 828i 
12:38:41 70 2561 790 1440 2968 7750 14 378 378 16418 
12:39:46 90 2w see 1398 2910 7580 13 383 383 24371 
12:41:52 ae 2488 190 me 2910 7599 13 384 384 32345 
12:41:58 70 2488 790 1418 2958 7620 i3 384 384 4@34':1 
12:43:15 70 2681 790 1468 386@ 799@ l4 381 381 48728 

Agg Tare Asp Tari> 

Cost/Ton Percent Tax Load Cost Aaouot Ta• Dest Char~e Total Cost 

LoadI Job Total The &Date fob/Del Loc&t1on 
29 810.84 12:43:57 lt/8£./98 F 2 



CENTRAL llASS. ASPKALT CO. 
OLD COLDBROOK RD. 

BARRE, KASS. 
81995 

Sia-355-2952 

Customer Job CusU 1 
LORUS91 CORP. COllll. OF KASS. Jobi 2948 

3 BELCH£i ST. DIST. 3 I COXTRACT I 9 TruckI LC -5'& S""i L. 

PLAIIVILLE, llASS. RTE. 12 ASHBURIHAft llixl 24 

92762 lame llODIFIED TOP Hll RAP 


O{>@rator
TicketI 9472 

Time Agg T AGG 3 AGG 5 AGG 2 AGG l Agg Total Asp T ASP A Asp Total Batch Total 
Target 2476 899 L429 2929 384 8818 

12:46:43 30 2488 899 1399 2930 7609 8 384 384 7984 
12:47:34 60 2468 798 1438 2911 7598 13 383 383 15957 
12:48:42 79 2498 789 1418 2869 7548 12 381 381 23878 
12:49:46 79 2421 899 1449 2898 7551 12 384 384 31812 
12:58:52 58 2548 878 1421 2898 7729 11 382 382 39914 
12:51:58 79 2478 760 1378 2878 7471 11 385 385 47769 
12:53:11 48 2411 798 1411 2981 7518 11 383 383 55662 
12:54:16 58 2551 788 1421 2939 7688 18 384 384 63726 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A110unt Tax Dest Charge Total Cost 

l.oadl Job Total Tia> L Date Fob/Del Location 

38 842. 78 12:55:89 11/86/98 F 2 




_.-, J_
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CEITRAL USS. ASPHALT CO. 
(l.[) axJllll(D RD. 


BARRE, l&SS. 

11115 

588-355-2952 

Custaer Job Custl 1 
LmUSm CDP. CW. OF USS. Jobt 2948 
3 BELCllER ST. DIST. 3 I COITRACT I 9 Truckt LC 543 
PUIIYIW:, llASS. RTE. l2 ASHBURlllAll IUll 24 

12762 lame llOOIFIED TOP 111 RAP 


Operator
Tlcketl 9473 

Time Agg T AOO 3 AGG S !GG 2 AGG 1 Agg Total Asp T ASP A Asp Total Bat.ch Total 
Ta~t 2476 881 1421 2928 384 seee 

12:57:36 38 28 791 144.1 2921 7618 5 384 384 71394.,.,..12:58:18 SI 2521 791 1448 2951 11 383 383 16077 
12:59:25 79 2531 818 1368 2891 7581 11 383 383 24148 
1:•:32 68 2531 ne 1468 2918 7678 18 384 384 32194 

t;l~~lt .. 11 ~ti Bl lti ~ :pjlJ ~ If ~ 
l:IJ:fll SI 2471 721 1468 2928 7578 11 386 386 56186 
1:14:56 71 2«1 788 1421 2939 7571 9 385 385 -.;4141

Agg Tare Asp Tare 

Cost/Ton PercP.ftt Tax load Cost A90unt Tax Dest Charge Tot.al Corl 

loadI Job Total Till' &Date Fob/Del locatiOll 
31 874.n 13:15:48 11/flG/98 F' 2 
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CEllTRiL WS. ASPHALT CO. 
IX.I) auBllfD RD. 


BAllE,USS.

11115 

518-355-2952 

Cutomr Job Custl 1 
~CDP. CClll. OF KASS. Jobi 2948 
3 BElCID ST. DIST. 3 I cmrucT I 9 Truett LC ~ 
PUIIYIUE, KASS. m. 12 ASRBURIBAll llid 24 
12762 la1e llOOIFIED TOP 181 RAP 

Ooerator 
Ticketl 9474 

Time Agg T AOO 3 AGG 5 lOO 2 AGG l lgg Total Asp T ASP A Asp Total Batch Total 
Ta~t 2476 8118 1421 2921 384 .. 

1:18:27 41 2461 7CJI lJCJI 2891 7538 4 .-385 385 7915 
1:19:11 61 2491 811 1421 2931 7658 11 381 381 15946 
1:11:17 68 2471 781 1421 2921 7591 10 381 388 23916 
1:11:23 71 2511 791 1451 2911 7668 9 394 394 31971 

. 1:12:31 68 ~ 821 1411 2921 7651 11 387 387 41117 
1: 13:35 71 2481 781 1368 2881 7511 18 387 387 47894 
1:14:42 71 2421 798 1418 ~ 7s.tl 19 388 388 55822 
1: 15:48 71 2451 821 1451 2919 7631 11 386 386 63838 

Agg Tare Asp Tare 

Cost/Ton Pereent Tax load Cost Aaount Tu Dest Charge Total Cost 

Loaclt Job Total Till' ' Date Fob/Del Location 
32 916.69 13: 16:41 18186/98 F 2 



CEITRAL llSS. ASPHALT CO. 

OLD al.DllllOOI( RD. 


BWE,tiSS. 

11115 

518-355-2952 

Custaer Job Custl 1 
l.ORUS9) CORP. CXll. OF USS. Jobi 2943 

3 BELCIER ST. DIST. 3 I a>lruCT I 9 Truckl LC 752 

PUllYIUF., BASS. RTE. 12 ASHBURWll llid 24 

12762 la1e ltOOIFIED TOP llX RAP 


Operator
TlckeU 9475 

Ti• Agg T AGG 3 MN 5 AGG 2 AGG l Agg Total Asp T ASP A Asp Total Batch Total 
Ta~t 2476 811 1421 2921 384 8111 

1:18:45 38 2511 811 1441 2958 77N 5 386 386 8086 
l:lCJs31 61 2511 811 1421 2998 7738 11 388 380 16196 
1:21:37 51 2471 781 1388 2851 7480 11 381 381 24'57 
1:21:42 58 2471 771 14.31 28911 7568 11 383 383 32111 
1:22:48 88 2491 831 1431 2941 7698 11 383 383 M73 
1:23:ss 11 2461 see 1421 2901 7581 UI 386 386 48839 

Agg Tare Asp Tare 

Cost/Ton Percent Tl}( Load Cost AIOunt Tax Dest Charge Total Cost 

Loadt Job Total Ti_. &Date fob/Del Location 
33 938.71 13:24:47 11/16/98 F 2 
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CEllTRAL "ASS. ASPHALT r,~.
OLD CotDBROOK IHI. 


RARRE, USS. 

11105 


500-JSS-2912 

CustoEr Job Cu9ll l 
LORUSSO CORP. LORUSSO conP. .Jobt TJ17 
3 BELCll£R ST. VARIOUS CONTRACTS Truckf 1 

PLAIIYILI.£, llASS. !!hf 24 

82762 K~•~ nOOlfIED TOP 101 RAP 

()Jlerator
Tlckett 94Jl. 

Time Agg T AGG 3 AGG 5 AGG 2 AGG 1 Aqg Total Asp T ASP A Aep Total li;itch 'fotal 
Ta~t 2553 825 ~.\64 3B11 )% 8249 

7:14:13 -21 2579 841 l51@ 3070 79<10 6 4~1 ~l 8331 
7:14:57 -11 2568 858 1471 ~ 7940 lJ 391 :m 16722 
7:16:13 21 2571 839 1458 3828 7870 14 398 398 24991 
7:17119 11 2528 888 14'8 2988 77f/I 14 3% 396 33'8b 
7:18:15 11 254' 78"' 1~1~ 3~90 7920 14 3'J8 l'JI) 41104 
7:19:22 -10 2531 7Eil 1470 2')~ 7710 13 m :m 49~)
7:11:28 20 2561 878 1520 ~ 7950 13 Jqj 395 5785·\ 
7:11:34 -28 2599 800 1430 29'30 '781Q 13 3'M :J'H 66@58

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Coal Amount Ta• Dt-sl Charge Total Cost 

Loadf Job Total Ti1te &Dale fob/Del Location 
1 33.83 07:12:25 18/ilf>J98 F 2 



CEKTRAL llASS. ASPHALT CO. 
OLD COl.OBROOK RD. 

BARRE, llASS. 
91015 

588-355-2952 

Customer Job CusU l 
LORUSSO CORP. COllll. OF llASS. Jobi 2948 

3 BELCHER ST. DIST. 3 I COMTRACT I 9 Truckl LC 3G 

PLAIIYILLE, llASS. RTE. 12 ASHBURllHAll llixl 24 

02762 lame llODIFIED TOP 18% RAP 

Operator
T1ckett 9442 

Time Agg T AGG 3 AGG 5 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batel\ Total 
Tar~t 2476 880 1420 2928 384 8888 

8:25:35 -30 2461 730 1410 2918 7510 3 385 385 7895 
8:26:21 -10 2501 948 1460 2958 7858 6 385 385 16130 
8:28:22 -20 2491 780 1430 2921 7628 7 385 385 24135 
8:29:27 0 2421 760 1370 2928 7478 7 386 386 31991 
8:30:33 0 2488 850 1418 2901 7G4e 7 385 385 48116 
8:31:39 10 2488 818 1421 2891 7601 7 383 383 47999 
8:32:46 28 2488 920 1460 2948 7801 G 383 383 56182 
8:33:52 -10 2518 840 1430 2918 7690 7 385 385 64257 

Agg Tare Asp Tare 

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

LoadI Job Total Time &Date Fob/Del Location 
8 226.21 08:34:44 10/16/98 F 2 

llS"°" 
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CEKTRAL llASS. ASPRALT CO. 
OLD CD.D8l(D RD. 

BWE,IASS. 
11195 

518-355-2952 

CuatOEr Job CWJtl 1 
u.usg) QlRP. alll. OF llASS. Jobi 2948 
3 BELCllD ST. DIST. 3 I COITRACT I 9 Truett R S 
PLAIOILI.E, KASS. RTE. 12 ASRBUUIWt llid 24 
112762 late ID>IFUl> TOP 11'1 RAP 

Ooerator 
Tickett 9445 

Time lgg T AGG 3 AOO 5 AOO 2 AGG 1 &gg Total Asp T &SP A Asp Total Batch Total 
Ta~t 2553 825 1464 3111 396 8249 

8:51:13 • 2531 818 1451 2971 7761 -1 411 418 8161 
8:51:47 41 2581 821 1451 2991 7841 6 391 391 16391 
8:51:54 8 2541 841 1491 3118 7888 5 395 395 24666 
8:53:• .. 2561 838 1471 JOI 7899 6 393 393 32949 
8:54:17 11 2551 751 14811 31311 7811 6 m m 41156 
8:55:12 .. 2561 821 1511 311311 me 6 395 395 49471 
8:56:19 11 2511 838 1391 2951 7688 6 393 m 57544 
8:57:24 51 2561 841 1488 3118 7899 7 398 398 65832 

Agq Tare lsp Tare 

Cost/Ton Percent Tax Load Cost. Aaount Tax Dest Charge Total Cost 

Loadt Job Total Ti1e &Date Fob/Del Location 
18 283.18 18:58:17 11186/98 F 2 

L y I ... ( "" ~:) - ·-·-------- ,......,. "!; ..-·, ~ -1-rc 
I ::-:::::_..::.::.:.:.......:.:::_ ~.:.::.:::::... ""1 
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Cl'ITR!L BASS. ASPHALT CO. 
Cl.D coc.DlllilD RD. 

BARR£, BASS. 
11115 

518-355-2952 

CustOEr Job Custl 1 
LOllUSOO mRP. mill. OF llASS. Jobi 2948 
3 BELCllEI ST. DIST. 3 I COITtiCT I 9 Truckl 1 
PUIDIUE, lllSS. RTE. 12 ASHBURlllAll 11111 24 
12762 la.e llODIFIEO TOP 181 RiP 

Ollerator 
Ticketl ~ 

Tm Agg T AGG 3 AGG S AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
T~t 2551 825 1464 3111 3% 8249 

9: l6::M 8 2551 838 1528 3191 7998 3 412 482 8392 
9:17:19 41 2521 758 1511 2998 nr,e 11 395 395 16547 
9: 18:25 28 2551 Ml 1491 381118 7841 11 :m :m 24781 
9:19:31 · 41 2561 see 1468 3831 7858 11 395 395 33126 
9:21:37 38 2571 841 1511 3858 7961 18 394 :m 41381 
q:21:43 18 2581 788 1588 3'r78 me 18 :m :m 49714 
9:22:49 38 2561 841 1499 2988 7878 11 4811 4811 ~fJ14 
9:23:SS 48 2511 841 1481 2981 n98 1l :m 394 66158 

Agg tare Asp Tare 

Cost/Ton Percent Tax Load Cost A80unt Tax Dest Charge Total Cost 

Loadt Job Total Ti• &Date Fob/Del Location 
13 ~.28 19:24:47 18/06/98 F 2 

I \ ..~ I ' I It 
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CEllTRAL BASS. ASPHALT CO. 
OLD COLDBROOK RD. 


BARRE, IASS. 

01ie5 

508-355-2952 

Cuetomer Job Cuetl 9999 
CASH SALE DRIVEWAY llIX Jobt 9999 
CUST. ON FILE Truckt 3 

llixt 8 
lla11e BINDER llIX 
Operator
T1ckett 9454 

Time Agg T AGG 4 AGG 3 AGG 2 AGG l Agg Total Asp T ASP A Asp Total Batch Total 
Target 1758 713 713 1568 258 5812 

11:12:47 Ji 175'l 760 741 1588 4831 12 252 252 5182 
10:13:39 SI 1751 73" 741 1598 4810 8 253 253 10145 

Agg Tare Asp Tare 

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

l.oadt Job Total Time &Date Fob/Del Location 
3 45.41 11:05:i3 18/16/98 F 2 

ltB 




CENTRAL KASS. ASPHALT CO. 
OLD Cll.08ROOK RO. 

BARR£, BASS. 
11815 

588-355-2952 

Custaer Job Custt \ 
LORIJSg) CORP. Ollll. Of llASS. Jobi 2948 
3 B£1..C11£R ST. DIST. 3 I COllTRACT I 9 Truck# LC r.561 
PUIIVIUE, BASS. Rtt. 12 ASHBURJIHAll ftixl 24 
12762 Mame llODIFI£D TOP 18t RAP 

Ooerator 
Tlcltett 9456 

Ti.e Agg T AGG 3 AGG 5 Al"iG 2 AGG 1 Agq Total Asp T ASP A Asp Total Batch Total 
Target 2476 see 1428 2920 384 8898 

11:17:12 11 24lil Bet 1498 29~ 7670 3 387 187 8857 
11:17:54 48 2551 see 1498 2931 n10 9 384 384 16211 
18:19:M 50 2481 840 1460 2950 7730 9 383 383 24324 
18:21:16 se 2«1 798 1360 2sse 74~ l@ 382 382 32146 
11:21:12 20 2471 see 141e 2920 7691 9 384 384 4013@ 
18:22:19 20 2511 see 1• 2981 7690 9 383 383 48283 

Agg Tare Asp Tare 

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

Loadf Jub Total Tia€' &Date Fob/l.\el Locat1Vf1 

18 512.19 18:23:11 llieE./98 F 2 




CEllTRAL llASS. ASPHALT CO. 
OLD COLDBROOK RD. 

BARRE, llASS. 
01e05 

SiS-355-2952 

Customer Job 	 Custt 8888 
CHARGE SALE llUKICIPAL PAVING 	 Jobi 8888 
ACCT.Oil FILE 	 Truckt 4 


llixt 33 

Kate 318 TOP 

Operator
Tickett 9457 

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

Tar~t 'l/78 2835 387 Ga 


10:23:58 3" 2788 2820 5688 7 389 389 5989 
11:24:28 68 2828 2858 5678 7 387 387 12846 
11:25:41 68 2791 28Ul 5688 7 388 388 18834 

Agg Tare Asp Tare 

Cost/Ton Percent Tax l.oad Cost Atount Tax Dest Charge 	 Total Cost 

l.oadt Job Total Tile & Date Fob/Del Location 
1 9.82 18:26:35 19/16/98 F 2 

l2.0 



CEITRil llASS. ASPHALT CO. 
11.D 	CWllROOK RD. 


BARRE.WS. 

11115 

518-355-2952 

Custo11er Job Custt 1 
LORUSSO mRP. CCIII. OF "ASS. Jobt 2948 
3 BEL.CllER ST. 	 Dist. 3 i COITRACT I 9 Truett SG 22 
PUIIYiu.E, KASS. RTE. 12 ASRBURIK&JI llirt 24 
12762 	 la1e IODIFIED TOP 1n RAP 

Operator
Tickett 9467 

Tie Agg T AGG 3 AOO 5 AOO 2 AGG 1 A.gg Total Asp T ASP A Asp Total Batch Total 
Tar~t 2476 818 1421 2928 	 384 a. 

11:45:35 88 2521 768 1418 2968 7658 13 385 385 8835 
11:46:35 98 2511 811 1451 29U1 7680 1e 37<3 379 16't94 
11:47:48 88 2541 838 1478 2958 7798 11 381 381 2426.'J 
11:48:55 78 2481 848 1418 298e 7621 18 38() 386 32271 
11:51:11 50 2441 788 1418 2988 7531 18 384 384 41185 
11:51:16 68 2481 841 148'1 2930 7650 9 382 382 48217 

Agg Tare Asp Tare 

Cost/Ton ?ercent Tax Load Cost A110unt Tax Dest Charge Total Cost 

Loadt Job Total Ti~ & Date Fob/Del Location 

t6 729.41 11 :51 :59 ltiifi/98 F 2 


http:BARRE.WS
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CEITRAL BASS. ASPHALT CO. 
OCD au8RfD RD. 

BdiE,HSS. 

tlllfS 


518-35.5-2952 

Cuet~ Job 	 Cuatt 1 
l.ORIJSg) 13P. aD. OF KASS. Jobi 2948 

3 BELC8ER ST. DIST. 3 I COITRACT I 9 Truckf LC 757 

PLAlftlLLE, KASS. m:. 12 ASHBURllWI 	 llid 24 
12762 	 llate llOOIFIED TOP Ul% RAP 


Operator

TiclceU 9476 


Ti1e lgg T lOO 3 100 S lOO 2 AGG l Agg Total lap T ASP A Asp Total Batch Total 
Ta~t 2476 818 142& 2921 384 8091 

1:33:17 31 2461 791 1460 2978 7688 5 388 388 8868 
1:34:11 61 2511 788 1391 29111 7578 	 11 382 382 16128 
1:35:17 811 2441 728 1419 2948 7518 	 18 382 382 23C312 
1:36:13 91 2461 918 1419 2C328 7698 	 l@ '.384 384 31986 
1:37:19 98 2481 828 1438 3171 79N 	 ie 384 384 ·t8278 
1:38:26 SI 2421 889 1448 3898 78~ te 388 388 48488 

Agg Tare Asp Tare 

Cost/Ton Percent T11 Load Cost A'IOunt Tax Dest CbaJ'1jt' 	 Total Ct.at 

LoadI Job Total Ti11e & Date FobiDel Locatioll 

34 ~ 13:39: 18 18/lab/98 F 2 


<jy-7,7y 
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CEllTRAL KASS. ASPHALT CO.
OLD COlJ)8R(X)K RD. 

BARRE, llASS. 

IH005 


508-355-2952 

Custo1er Job CusU 1 
LORUSSO CORP. COllll. OF ltASS. Jobi 2948 
3 BELCHER ST. DIST. 3 I CONTRACT I 9 Truckl LC 757 
PLAillVILLE, KASS. RTE. 12 ASHBURRHAll ftixt 24 
02762 lla1e ltODIFIED TOP 10% RAP 

Operator
TicketI 9430 

Ti1e Agg T AGG 3 AGG 5 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 2476 800 1428 2928 384 8800 

6:29:16 0 2488 720 1410 2900 7510 7 385 385 7895 
Agg Tare Asp Tare 

Cost/Ton Percent Tax load Cost A1ount Tax Dest Charge Total Cost 

loadI Job Total Time &Date Fob/Del location 
0 0.00 16:33:26 19/"6/98 F 2 



CEllTRAL llASS. ASPHALT CO. 
OLD COU)BROOK RD. 

BARRE, llASS. 
81105 

588-355-2952 

Customer Job CusU 9999 
CASH SALE DRIVEWAY ltIX Jobi 9999 
CUST. 01 FILE Truckt 3 

ltixt 8 
la11e BIMDER ltIX 
Operator
TicketI 9477 

Time Agg T AGG 4 AGG 3 AGG 2 AGG l Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 2461 998 998 2195 350 78112 

1:58:85 50 2578 1830 1828 2138 6750 9 356 356 7116 
1:58:55 110 2478 1020 998 2178 6650 15 353 353 14119 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost Aaount Tax Dest Char1Jl' Total Cost 

Loadf Job Total Ti1e &Date Fob/Del Location 
4 52.45 13:59:50 18186/98 F 2 



CEJl6~l.~Pllf.T CO. 
BARRE, lllSS. 

@1005
588-355-2952 

Customer Job CusU 9999 
CASH Sill DRIVEWAY IHX Jobi 9999 
CUST. OI FILE Truckl 3 

llid 33 
lla1e 3/8 TOP 
O~rator 
TicketI ':K78 

Ti1e Agg T AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 37M 378" 516 88M 

2:11:&4 60 3716' 3800 7518 12 516 516 8826 
Agg Tare Asp Tare 

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

LoadI Job Total Tiae & Date Fob/Del Location 
3 22.16 14:11:25 11/16/98 F 2 



~&L~~pl&~T CO. 
BAfRt'USS:

i1005 
508-355-2952 

Customer Job CllSU 9999 
CASH SALE DRIVEWAY !!IX Jobi 9999 
CUST. 011 FILE Truckt 3 

llixl 33 
!lame 3/8 TOP 
~rator 
TicketI 9479 

Time Agg T AGG 2 AGG l Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 3395 3465 473 7333 

2:39:34 118 3388 3468 6848 14 471 471 7311 
2:48: 13 128 J.tee 3568 6968 28 471 471 14742 
2:51:29 141 3448 3618 7858 16 472 472 22264 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A110unt Tax Dest Charge Total Cost 

LoadI Job Total Ti11e &Date fob/Del Location 
4 33.29 14:52 :22 18/ib/98 F 2 



' 


CEM~L~~ipl~~T CO. 
BARRE, llASS. 

1)1"85
588-355-2952 

Custo1er Job Custl 9999 
CASH SALE DRIVEWAY ftIX Jobi 9999 

CUST. 011 FILE Truck# 3 


ltixl 15 
la.e STATE TOP ITYPE I> 
Operator
TicieU 9481 

Time Agg T AOO 3 AOO 2 AOO l Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 1519 2736 3414 498 8167 

3:18:55 78 152& 2780 3420 7728 1 5"" 5&& 8228 
3: 19: 31 80 1531 2770 3456) 7758 12 583 583 16473 
3:2&:38 l&& 1478 2691 3370 7531 18 499 499 24582 
3:21:44 110 15&& 2748 3440 7680 10 499 499 32681 
3:22:58 98 1531 2728 3488 7658 11 496 496 48827 
3:23:56 118 1518 2758 3458 7710 10 497 497 49834

Agg Tare Asp Tare 

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

Load# Job Total Till' &Date Fob/Del Location 
l 24.52 15:24:49 18/ab/98 F 2 



PES PROCESS LOG -ASPHALT PLANT D IN BARRE, MA 

Run No. 3 - October?, 1998 

Data recorded by Frank Phoenix 

MIX TEMP, STACK 
START STOP JOB# TRUCK MIX TYPE TICKET NO F TEMP. F 

6 26 6 32 3057 LC 757 30 9482 

6 36 6 43 2959 BLK '6 9483 398 228 

644 6 51 3057 WAD 30 9484 391 233 

6 52 7 00 3057 WE 7 25 9485 411 255 

7 01 7 09 3057 LC 544 25 9486 408 241 

7 11 7 20 3057 COMO 25 9487 405 258 

7 21 7 27 3057 SG22 25 9488 407 331 

7 38 7 46 3057 LC 36 25 9489 425 292 

7 48 7 56 2948 LC 543 25 9490 387 290 

7.58 8 05 3057 LC 754 25 9491 

807 810 8888 4 60 9492 441 266 

811 819 3057 RS 25 9493 414 299 

8.21 8 29 3057 MAC 25 9494 421 280 

8:30 8.36 3057 LC 753 25 9495 403 312 

8 38 8 44 3057 LC 757 25 9496 406 304 

8 45 8 52 2959 vou 16 9497 401 321 

8 52 8 55 8888 4 33 9498 398 318 

8 56 8 59 8888 4 33 9499 396 319 

910 916 3057 WAD 25 9500 253 129 

9 53 10 07 3057 WE 7 25 9501 147 88 

1013 10 24 3057 LC 544 25 9502 267 136 

10 28 10 38 3057 COMO 25 9503 419 290 

10 39 10 45 3057 SG 22 25 9504 408 280 

10 59 11 09 3057 LC 36 25 9505 187 127 

1110 11 20 3057 LC 543 25 9506 424 263 

11 21 11 27 3057 LC 754 25 9507 401 299 

11 27 11 28 8888 4 60 9508 

11 31 11 40 3057 RS 25 9509 409 299 

11 40 11 42 8888 4 33 9510 

11 45 11 50 9999 3 18 9511 357 368 

11 55 12 01 3057 LC 753 25 9512 383 321 

12 06 1215 3057 MAC 25 9513 

12 23 12 31 8888 4 33 9514 359 311 

12 32 12 40 3057 LC 757 25 9515 401 349 

12 43 12 52 2959 BLK 16 9516 394 350 

12 53 12 56 8888 4 33 9517 381 340 

13 00 13 08 3057 WE? 25 9518 420 296 

1309 ~ 3 13 9999 3 2 9519 410 303 

Total 

Comments (Exhaust refers to truck engine exhaust) 

1 Can't Cover Truck Exhaust 

Exhaust Stacks Too High - Exhaust Into TIE 

3 Extended Test 7 27-7 36, Exhaust Not Completely Sealed 

4 Port Change 

5 Extended Test 8 59-9 09 (2 5 ppm) 

6 Ticket Taken By Driver 

Wa1t1ng On Trucks 

8 Truck w/o Exhaust 

9 Truck w/o Exhaust 

10 Missed First Part of First Dump 

11 Extend Test 10 45-10·56 (1 9 ppm) 

12 Mix Temp Low When The Elevator is Empty 

13 Dryer Shut Down 

14 Did Not Sample Truck (C) 

15 Port Change 

16 No Cover On Exhaust 

17 Tunnel Slow To Secure 

18 Can't Cover Exhaust 

19 Extended Test 13 13-13 23 (2 4 ppm) (Truck w/o RAP) 

ASPHALT 

TEMP, F 


350 

315 

315 

325 

340 

340 

330 

320 

310 

316 

320 

305 

345 

Total (lbs.) 

Total (tons) 

A::;l'HALI 


LOADED 

AND 


TESTED, 

LBS 


48,569 

48,358 

66,121 

66,131 

66.248 

48,289 

64,090 

63,819 

17,966 

65,939 

65,934 

48,078 

48,082 

47,966 

20,123 

20.005 

48,237 

65,744 

66,394 

66,071 

48,222 

64,072 

64,275 

47,935 

66,241 

30.211 

48,168 

66,025 

11,947 

48,124 

47.996 

20.069 

65.886 

32,121 

1.713.456 

856 7 

ASPHALT LOADED 
BUT NOT TESTED. 

LBS 

48.137 

COMMENTS 

1 

2 

3 

48,486 

4 

6 

5 

7, 8, 12 

9 

10, 11 

12,021 

20,160 

13 

14 

15, 16 

17 

128.804 

64 4 

18 

19 

l2-~ Procda-1.xls 



PES PROCESS LOG - ASPHALT PLANT D IN BARRE, MA 

Run No. 3 - October 7, 1998 

Data recorded by Frank Phoenix 
~P~T ~ MIX. l)P/ 

ASPHALT 
LOADED 

AND 
MIX TEMP. STACK ASPHALT TESTED. 

START STOP JOB# TRUCK MIX TYPE TICKET NO F TEMP. F TEMP. F LBS Asphalt by Mix COMMENTS 

13:09 13:13 9999 3 2 #VALUE I 410 303 345 32,121 32,121 19 

6:36 6.43 2959 BLK 16 9483 398 228 350 48,569 

8:45 8:52 2959 VDU 16 9464 401 321 47.966 6 

12·43 12 52 2959 BLK 16 9485 394 350 47.996 

144,531 

11 45 11:50 9999 3 18 9511 357 368 30.211 30.211 15. 16 

5·52 7:00 3057 WE7 25 9512 411 255 315 66,121 1 

7 01 709 3057 LC544 25 9513 408 241 66.131 

7:11 7:20 3057 COMO 25 9514 405 258 66.248 2 

7:21 7:27 3057 SG22 25 9515 407 331 48,289 3 

7:38 7.46 3057 LC38 25 9516 425 292 64.090 

7:48 7:56 2948 LC543 25 9517 387 290 325 63,819 

8:11 8.19 3057 RS 25 9518 414 299 340 65,939 

8.21 8:29 3057 MAC 25 9519 421 280 340 65.934 

8.30 8:36 3057 LC 753 25 9520 403 312 48,078 

8:38 8:44 3057 LC 757 25 9521 406 304 330 48.082 

9:10 9:16 3057 WAD 25 9522 253 129 48,237 

9:53 10.07 3057 WE7 25 9523 147 88 320 65.744 7. 8. 12 

10.13 10:24 3057 LC 544 25 9524 267 136 66,394 

1028 10.38 3057 COMO 25 9525 419 290 310 66,071 9 

10:39 10:45 3057 SG22 25 9526 408 280 48.222 10. 11 

10:59 11.09 3057 LC 36 25 9527 187 127 316 64,072 

1110 11.20 3057 LC 543 25 9528 424 263 64.275 

1121 11:27 3057 LC 754 25 9529 401 299 47,935 

11.31 11:40 3057 RS 25 9509 409 299 320 66.241 14 

11:55 12.01 3057 LC 753 25 9512 383 321 48.168 17 

12.06 1215 3057 MAC 25 9513 305 66,025 

12:32 12:40 3057 LC 757 25 9514 401 349 48.124 

13.00 13:08 3057 WE7 25 9515 420 296 65,866 18 

1,368,125 

644 651 3057 WAD 30 9484 391 233 315 48.358 48.358 

8 52 8 55 8888 4 33 9485 398 318 20.123 

8.56 859 8888 4 33 9486 396 319 20.005 5 

12 23 12:31 8888 4 33 9487 359 311 11,947 

12.53 12 58 8888 4 33 9488 381 340 20.069 

72.144 

8:07 810 8888 4 60 9492 441 266 17,966 17.966 4 

Tot•I 379 8 Total (lbs.) 1,713.456 1.713.456 

Total (tons) 858.7 856.7 

Comments {Exhaust refers to truck engine exhaust) 

1 Can'1 Cover Truck Exhaust 

2 Exhaust Stadts Too High - Exhaus1 Into TTE 

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

Pott Change 

5 Extended Test 8:59-9·09 (2.5 ppm). 

6 Todtet Taken By Driver 

Waiting On Trudts 

8 Truck w/o Exhaust 

9 Truck w/o Exhaust 

10 Missed First Part of First Dump 

11 Extend Test 10:4S-10 58 (1.9 ppm) 

12 Mix Temp Low When The Elevator IS Empty 

13 D<yer Shu1 Down 

14 Old Not Sample Trudt (CJ 
15 Pott Change 

16 No Cover On Exhaust 

17 Tunnel Slow To Secure 

18 Can't Cover Exhaust 

19 Extended Test 13:13-13 23 (2.4 ppm) (Truci< w/o RAP) 

Procda-2.xls 
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CEITRAL BASS. ASPRAl.T CO. 
OLD CW>BROOK RD. 

BARRE, KASS. 
11185 

518-355-2952 

Customer Job CusU l 
UJRUS9) CORP. C(IUI Of llASS. Jobi 2959 

J llE1CIER ST. RTE 9 Truett BUC 

PUgnu.E, IUSS. LEICESTER llid 16 
12762 la1e STAtt D£ISf. TOP 

Operator
Tu:tett ~ 

Time lgg T AGG 2 AIIJ l Agg Total Asp T ASP A lap Total Batch Total 
Tar~t 2524 4998 576 88118 

6:35:39 ~ 2571 4911 7481 Ul 576 576 8856 
6:36:13 70 2560 ~920 16 577 577 1~115 
6:37:19 70 2500 4860 16 57? sn 21+1132 
6:38:25 80 2490 4870 15 171 5~; 31985 

c·::..­E.:39:31 50 2560 5190 ,_4 J, ,: '.j7') 403111 
c:~.:.6:41:03 70 2540 5140 14 JI, 5,9 •85b~ 

Agg Tare Asp Ta~e 

Cost/Ton Percent Ti, Ln4d Cost ~~aunt Tai Dest Ch~rge Total Cost 

Lo~dll Job !otal ·i ,i&1' & D<1te Fob!D~i locat1a~ 
1 24.28 0k': 1: 5C 10/07 i98 F 2 
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::- ~:R.~:E. i+ ·.: ·.. ~ 
·~:.10:_ 

Si!i_.-2:: ·-C· ·· 
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1~ ~ 

ci6~ ;.,(', 
rlVU 

~.~j~ ~~i:~ 
4j:ji: 30 284~ }j~ 750 ~'it·e 

: .:~ -~ f,~144: .;.S 22 '.•) : ~~ t '4!.i~~ 
4.:.. _;f:_~ ·;--).: , q,·'": t 2-t~t 

c :i ,-~.:r~; .•L. ';V ,c o,i:J 2~C~-..,...4 ~· ~ 5h 70 ;t, 7q~ 250~'. -4'1:03 '" 2?4~ : -~-~ ~0 i<0~..:t:J c.·.e 
,.;~ j afe Asp iare 

:..iJa.01! Jo~ Tcni . li!l~ ~ iia:e 
'It•. 25 0~:~~:~~ .~1~71S.l 

1~:.;:;rii 
:· :!t 30:: 

~ "l'.et'.d wAi.i 

;reraE:· 
I lC· ='i:f! 

f::rt: 
:;~~ 

: ~6~ 
:s·~=;j 
750~ 

~sp I Qt;C;.. 

80~~1 
35 .. 802: 

~di:! 
~ 4j.:~ 

:-2c:6=· 
~~.i'i 
4~,j~..~ 



CE~TRAL ftHSS. H~~~~L' ~u. 
C~D CQLDBROG~ RD. 

::·~~'.fiE ;'IH~:.1 
tilti05 

:1 v~.-.3 ~- ~,-:: : ~,2 

:oo 
ii_~!' :Jr ~~~\'1lf~1J 


\j r.:._t....r.t..f\ :·!I ,·i.ttCUJ';; .:. ..::.t::. 

~1 LAlt';1iT .. ~4SS. 
027E.2 . 

~ j 	 f;~·.; .,; VJ'.; µ:_:·_; Anr:Ti~e ~·~~ ~'~G 	 ~, fota l 
~:~~t :h~: S25 2':·~3 3300 

E, :i~. ~:·:: 2t !l.216 !lilt ~4·j~ ~~"tl i i:!0 
b 5i :45 50 u20 .~f,0 245~-. ::.=,~ 1760 
f, 52:51 E.0 1~70 ~ ·~e ~ ~;4 ~j .332e :s;:c 
t 52:58 ~.~ ';,60 if~ cS40 ~:,~0 ~Elil\i; 

;.-. j~b ::i::i:0'1 70 lib§ itf ~:·~~~ ~3C0 
E, 5b:ll sJj ii 70 ~i!i0 ~:,:0 'il0 'iX 
b ~/:ii i~ l~~~ 6j0 :.W.-it~ :C.40 /t.1~ 

-, ii1i"4 
t ':8:22 70 11ae 830 2"60 ~ j.~0 :'~ 

Ag; Ta.re Asp Ta-re 

. .::b 	 i:t~~ hme & ~·:e 
j~. 3rJ 0~:~9:l~ :J181/9S 

~llStF 
.Jcoil clL: 
"'llct fl w~ 
M:·~ :_5 
Na11e STATE T8P 
\:1pe·'.# ate: 
f1cke~~ ~485 

: 40b 
l ­ 'lbi 
1S 'lb.: 

c 
·" ~~ •:-. 

" ·­ r . .5 
lf: -.;- ... 
lt· 'it' ­
- 'It~ 

10% 	 RAP 

As.~ :ct;'. 

.;t.~ 
4r.;i 

:.:o.: 
4t,0
.;.: ·' 

4bLf 
"f-tJ~ 

''-·0 

~.~tr~, To:al 
625tl 
&1% 

lt4if 
~ ~ i:{~ 
332'30 
~15'1:i 
4'?('37 
5i~i J 
i~::.:.:. .i. 

I'S 3 




CE~TRAL M~S~. HSP~ALl -~· 
OLD COLDBRot:;; Re. 

Bi'.!R~t: r.HSS. 
~1~05 

5~6-~~':-2~52 

C..:stoie·r _; :, D ~·.1st!' 
~GRuS:;:~ CG~i', fOwi 1}F .~vi.NG iooff .5t'!j/ 
~~ BELCH£~\ s: I P:.;lGu5 ~,~.;::~TS ;·;·~lCf" _t., ji.t"i 

~LHih':L._:.. :ii'.!SS. l'luil c:::
ilc 1~2 ' Na~e S~ATE TOP 

Orieratc:·' 
~~c~et~ 9•86 .,jTime Agg T f:GG AGG 5 AGC c. AGG •! Ag~ Tc:ta l Asp T A3~ A__·J 

<(~CC' ·j·~••
_T~!g~t J.!·JJ 2~'.33 3303 '-b~'..C.~ 

i :011:1:11 40 i '!~ :50 (j,i0 -~ ;jlj 7~8f: 

7:00:1!& t·? li40 770 257~t :rH0 7790 i: ~bt 

7:01:56 5~ ~150 610 25~0 -,340 } .~~\§ : t. ib0 

7:~B:02 ~e l210 B'3B 25:.e jj00 ''350 iS ~~0 

7:04:02 80 1e·~,~ ;-.~r- Et. . - ::=.:~: 7550 '(: 4S:'" ··­7:05:i4 '30 1180 850 24°% :_c.J20 78~~ .... ·~E.2 

1:0t.:20 f,0 l~50 820 2:,j0 32i~· 7170 l~ '"bl 

7:0! :2t 50 i200 840 253~ J2~~~ 7&7~ it 4b1 


Agg Tare HS~ I il"1'e 

Cost/Ton Percent lax Loaa Cost Amount Tax Dest Charge Total Cost 

~Od.dl! Jot Tot.;l h~e & Date ~ao/Del Laca~1or 
2 f,f,, 13 07:08:21 10/07/98 F .: 

18~ RA~ 

Asp Total Pate~ Total 
8250 
fij40 

l'::}'jf. 
46~ 24H5~ 
46~ 3J~b6 
4tl 4:277 
4&~ 495~i 
·~i 57800 
4bi bblJl 



~Jstorae·:·· 
i..ORLiSSO COR~'. 
3 BL..CHEF\ ST. 
~L~1NViLLE,nASS. 

~27t.2 


;:ue Agg T ~5~: 
i'get l'C~ 
il:10 43 ~10~ 
i1:5~ 7~ 1170 
13:0j S0 :150 
14:§S 70 lib~ 
l5:15 70 lli~ 
l ti; 2: 1~?2 
i7:27 10~0 
18:33 1140 

Ag T,ne Asp Ta-re 

~ostiTc~ Percent iax 

LC:~:;t; fou 
,j 

.Jot 	 [:_;st¢ 
i 1jwr; 1~F ~i(; ItiG 	 J'.loi! x::· 
:n~F:lOuS :~ :~J~i :i 	 ·rue-'.!! 1~Jf'.0 

MD~ c 
Nanie '.'!Hit TO~· l\h F:f1~' 
~per~ t•:•: 
. ::·f.Hli 3487 

~ 

62::i
as0 

~u:J 

e508 
247~] 

f1i;J .. 
3300 
.3450 

~~; lD ::1.:. 

787tl 

..i;~ 

.;, 

-i.:.;;­ H 
itic'. 
4f,1; 

HSp -; Jt.l.i 

46~ 

c;0 Ci18~ ~:;:,0 '·~- --~; 14 i;t0 t;:::it 
J~.1-i.___ ::.; 2~·::0 J3~0 h50 ~ ~ 4b4 4S~ 
Yi~ 
8~~ 
?St 

2~'i~ 
252~ 
-~;; :.. ­
L.. .. :...' .. 

J40l:l 
.j3t0 
32~f-

7:~· lb 
'.YJ0 
1;'30 

~ .. 
J. j 

'' ... ~ 

.:Ot-J 
:.,-,.. ·~ ,;, 
1'':'.'.JL 

4ijj 
~~I J. 

4L 
64~ 2'1.~0 3310 7b 7~J 14 Ji;: : •{(,~ 

&30 24'30 3240 7700 d it.'; ":-4 

Loaa ~cs~ Hhcun: Tal ~est Cnarge Totai Cost 

iut-'<~ ~;m~ 6 iJatE ~ooiiJei ~oc~c1~: 
~ 7. ::::.i 07:~~:26 ~~1~71~~ F c: 

:.n:r. ~otai 
8250 
8334 

i&724 
25038 
jjqii 
4~71l2 
49'353 
580f,i; 
f.6246 



CEMTRAL MASS. ASP~ALT ~D. 
OLD COLDBROOK RD. 

BARRE. ~ASS. 
'0100: 

:·08-35:-2·,52 

Custo1er fob c_:_;til 1 
1~ jRLJSSG CORP. TOWN ("fr E';v Itf:: J:t~ 305' 


j BELCHEF\ ST. ;-if:IOUS STREC~ ~r;ickli 5G 22 

PLAIM~ILL~,"ASS. !'l~ :t!t 25 

027t,C. Name s~~lE T0~ l~J ~M~ 


i~pe··at:r
l:cKetP ~q86 

ii;:,e H;g i AGf: ~ AGG 5 fiGC· .: Afifi l ~:~~ Totai f!sp - A:c A fisp ic~~~ Ba ten Total
Targe,; 1iC.~ 600 2~:;2 3200 4-+6 8000 
:20:48 2~ i130 ·3i0 24~~ 3C.lti 7~00 i 441 ,4j &~4·3 

~·-iCi421 :3~ 40 1:30 ~20 ·~470 7b70 13 446 446 lf.1£5~c:.w 

22:~;; 4[1 1~4~ Wi 2450 3210 7ti0 L.: "'_;i =tS: 24226 
23:<t3 E,0 li5( j1o1j 24.l~ 32b0 7680 12 4-'!b 4..~s 32~52 
24:4·; t.t: i050 2'70 2410 :1ti0 /4S~~ u: 'iS: '-'SJ 402j~ 
25:55 E,0 1130 750 2420 3250 75Se le 44t· qqS 4B28'"i 

Ag Tare Asp Ta-re 

Cost/Ton Percent Tax Load Cost A~aJ1t fax Dest Charge T~t~! Cost 

Lead ii :oo Totiii flllie & r,.1te 

4 123.3'~ 07: 2f,: 48 10/07/% 


l3<­



CE~:TRAL i'IASS. AS~·tiA:...T U. 
OLD :.JLDBROG~.. RD. 

BARRE i'iA5S. 
\i1005 

508-355-2'352 

Custo1er Jo:· Cust;tt 1 
LORlJSSO COR~·. 'Qw11 Jr ERV IHG ..7o~'" Ju:·.~ 
j BELCHEF; 5i. vA~:iuliS ; TREE TS !ruckii LC jf, 
PL~INVILLE,MASS. i':wi 2j 
027b2 Na~e STATE TOP 

Gper~tc·i" 
ilcf·.et~ '3'iB9 

Ti1e Agg T ~GG 3 AGG 5 AGG 2 AGG 1 Ag~ Tot«l Asp r ASP A 
Tarye~ 120 800 24:?2 320~ 44: 

7:37:08 20 :~0 8~0 2tE0 ~iS0 7b2§ :~ :J 

i:~!:"!'j 50 140 7'30 2440 32!0 7580 13 ·~~0 

7:3~~01 ~0 i00 a20 2360 31H1 74t,§ 13 .;:;/ 

7:40:07 50 110 b30 ~430 ~lb0 ;5~~ 12 44& 
7:41:13 f,fj i30 730 :.44~ ?'.'.00 75~~ l.3 4% 

7:42:i9 60 120 8i0 2460 ~24~ h30 ic 450 

7:43:25 70 140 730 2430 .3200 7560 11 ~.;·~

·,'7;~4:31 70 110 ~4~ 24b~ 3210 1;c0 .l. 450 
Agg Tare As Tare 

Cost;Ton Percent lax Loa~ ~c·st A11ount Tax Des-:: C:-1.i.rge Total Cost 

Load~ Job Totai Ti1e &Date ~cb/Del Location 
:- '.)5 155.44 07:45:25 101011Qa '­

10% RAP 

Asp Total 

4':0 
4:0 
·H/­
'H'. 
.i4S 
450 
41/j 

'1~0 

Bate~: l G',al
ae00 
a070 

it.10e 
2'!007 
3i.':iti5 
3'3931 
480i: 
%020 
t,4~-3~ 

http:ilcf�.et


CE~T~~L MASS. ASPHALT ~O. 
OLD COLDBROOK RD. 

~:ARRE, KAjS, 
iU05 

508-3~5 ::~52 

Custoiie1' Joo Custii 1 

LUF;iJS5u CQR~·. COM. O~ MASS. fooii 2~46 

3 BELCrlER S1. uiSf. ~ / CONTRACT • T'iiC"ii LC S~3 

~'LAltMLLE, MASS. R1E. 12 ASHbuR~HA~ !'11xi! 25 

027t.i: Na~e STATE TOP 


Operator­
hcketii 3490 


TlllE Agg T AGG 3 AGG ' ~CiG 2 AGG 1 Agg Tota! fiS~ i fjj~· '1 

Target 1120 800 ~432 3200 448 


7:45:52 30 :.t ?0 &e~ ~3·3~ 32l0 "?47~ 1: 442 

7:46:43 1120 !i20 2400 3i80 7520 10 451
60 ',, 447
.ti7:48:43 40 1130 810 24t0 3230 7b30 

7:4'1:'iS 3~ ll.40 760 2470 3~3~ 7600 10 '147 

7:50:55 60 1150 810 2430 3220 7610 rn H~ 


ji7:52:0i 50 li40 730 236J 3200 71,3~ " .. 44/ 
7:53:07 60 1070 800 2420 3i80 747~ 10 451 

I :54: i3 60 iii0 740 2460 3200 7510 Hi 4t.G 


Agy Tare Asp Tare 

Cost/Ton i=•ercent Tai Load Cost HllOLrnt 7ax Dest Cil<i1'ge Totai Cost 

Loadli Job Tot~l Tl!le &Dctte Fob/~e! LCcat~on 
31. 91 07:55:06 10/07/SB "" 2 


10~ RAC 

fEp i Ot.1i 

442 

451 

447 

447 

448 

447 

451 

44E. 


Batch Totc.l 

8000 

7912 


15883 

23%0 

32001 

400t.5 

47'j42 

558t.3 

b38r3 




q 

.. 


CENTRAL ~ASS. ASPHALT CO. 
OLD COLDBROOK RD. 

BARRE, MASS. 
0i005 

508-35~ -~:.1:;2 

Casto1er Job 	 Custii 8888 
CHARGE 5ALE ~0Nl[i~AL PAvING 	 jon4 1ifl88 
HCCT.O:i FILE 	 r.-uu~li 4 


1~1Xii 60 

N.U1e ~ tUr 1..t. '::> I U~ 


Opera:o·

T1cketM 9492 

Time Agg T AGG 2 AGG 1 Agg Totai Asp T A·;;:i A Asp Tot~l Batch Total 
Target 3120 2508 	 372 6000 

s:0t.:1e 30 3100 2570 :.£ 70 11 370 	 S240 
8:06:58 50 3070 2450 5520 7 37j 373 11~23 
8:08:21 50 3140 2520 5660 f, 37 j i73bb 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A1110Lmt Tax iiest Cnar·ge 	 focal C-:;;;t 

Loauit ioo To;;a~ Time &Date ~sb1Del Location 
ii.% 08:~9:17 10;~7/38 F 2 



-
~o 


mm:AL MASS. ASPHALT co. 
OLD COLDBROOK RD. 

BARRE,~ASS. 
01305 

508-3~·5-2'3:2 

Customer Job c~:sttt 1 
LORlJSSO CORP. TOWN o: E':vt!G fotl! 305' 
3 BELCriER ST. 'JARiCJUS STREETS T~uck.tt R S 
iJLAINV Iu.. ~, !'!ASS. !'iixtt 25 
02/t,2 Naie STATE TOP 10% RAP 

Operato-; 
Tl('.ketll 9492 

Tue Agg I i:tGG ~. f.iGG 5 AGG 2 Hi:iG 1 Agg iotal A~p T AS~· A Asp fotal ti aten Total 
T2.r·get ii55 a25 250& .3300 4ti2 8250 

&:10:03 20 1130 830 2520 332~ h00 L qt,tJ qb~ bc:tit'J 
8:Hi:47 50 l090 S40 2540 330e 7770 8 ~&2 462 H,492 
8:12:18 50 il'!t t50 2540 32']0 7820 ; 4b& 468 2i;!B0 

1.,- t 
't!J..18:13:24 50 1170 7b0 2450 3250 h.30 t 'ib2· 32bi3 

il:i4:30 .:,§ ii00 1&0 24&0 32&0 h.20 j ~dl 4t.0 401~3 
B:15:3t. 60 1150 370 2510 33b0 7890 ~- 4E,4 4b4 4930/"
8:1&:42 f,0 1170 /Si!: 2540 32'30 7780 t 4bl 4bi 57548 
6:i7:49 30 1170 '300 2520 3340 7930 ! 41). 4bi E,5'139 

Agg !ar-e Asp fare 

~~st/Ton Percent Tai Loaa C:st Aruount Tax Dest Cnarge Total Cost 

fob lot;! Tue 6 Date ~ob;Dei Location -
I 212.t.5 08:i6:42 iil/07/% F C. 

http:T~uck.tt


-
\\ 


Custo1er Job Custll 1 
LOR:JSSO co~:P. TlJ!.r!t~ OF ERV ING Jobll 3057 
3 BELCHH: S1. ,.;:;;:~QUS sm.ETS T•uc;~.11 '!AC 
Pi..AHiVILLt:,J;ASS. M1 xii 25 
02752 Na1e STATE TOP 10% RAP 

Qper-ato1
Tic Ket# 9494 

Time Agg T AGG 3 AGG " .J Arn 2 AGG i C:gg Tot3l Asp T ASP A As? Total 
T<rrget 1i55 B25 2508 330~ .:if,2 

6:1i:2f, ~0 ii50 646 2530 33Hi 78.:i0 t, at·.-:.:: 455 
8:20:09 50 1100 e20 2440 32&0 /f,30 f, Af,5 4E,5 

•j8:22:08 50 ilt.0 830 251~ 3310 78rn 4t: 4E.5 
8:23:i5 30 1180 810 2530 3330 7b50 ·j -lb~ 41)5
6:24:20 50 i150 640 2530 32'30 78i0 ·3 4:9 45·3 
8:25:27 40 1180 840 2540 ,jJ20 788~ :; 4t.2 4f,2 
8:2Ei:33 50 1170 8S0 2530 3280 7840 9 4f,2 4E,2 
8:27:3'3 30 il00 800 2450 5i:40 75·30 8 4bl 4bl 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost Amount Tax Dest Cnarge Total Cos!: 

Loaall foil lobl ~ ime .~ Date Foc;Del Lc~at1on 
8 245.b2 0B:2b:31 i0i07/98 F 2 

f.atcr1 Total 
8250 
6285 

lf,380
24f,55 
32970 
4i23g
49501 
57883 
:;5·~34 

l<f I 


http:T�uc;~.11


CEiHRAL i'IASS. AS~1 HilLT CO. 
OLD CGLDBRGOK RD. 

BARKE 1MASS. 

0i005 


508-355-23~2 

Custo1er .!ob Custii 1 
LORUSSO CORP. TOWN OF Eh:VING Jobi! 3057 
J BELCHER ST. VARIOUS STREETS Tn.tckll LC 753 
r·LAINVIL:..E, MASS. ~i xtt 25 
027E,2 l'la1e STATE TOP 10~ RAP 

OperatGT
T1cKetll 9495 

hme Agg T AGG 3 AGG 5 AGG 2 AGG 1 Ag~ Tut al Asp T AS~· A Asp iotal Batcr1 Total 
_T~~g~! 1120 800 2432 3200 'l48 8000 
tl:c:·~: ci 20 ii.30 770 2'120 :-i220 751f0 ti 446 rn, 7'38f, 
8:30:89 f,0 1140 8HJ 2440 3230 7&20 6 .;53 ~5j 1605S 
8:31:30 20 :120 770 2460 2.210 7560 10 449 qtj 240~8 
8:32:3f, 40 ii30 :jS0 2430 3200 7€,20 8 444 444 32i32 
8:33:42 50 1080 790 24'30 3i50 7510 t. 44t 44f, 4008& 
8:3<i:'l6 40 ili0 76~ 2470 31130 754~ 'j 450 .. s~ 'i~0/.;

Agg Tare Asp Tare 

Cost/Ton ~·ercent ~ax Load Cost Amount Tax Dest Charge Total Cost 

Load II Ti11e & L~ate Fob/Del Location 
9 08:35:41 10/07/98 F 2 



\7 


CENTRAL :'!ASS. ASPHALT CO. 
OLD COLDBROOK RD. 

BARRE, MASS. 
0ie05 

508-355-2952 

Custo11er Joo Custii 

LORUSSO CORP. iOIJii OF ERv ItlG fo~I! 2~57 

3 BELCHER ST. VA~;IOUS STh.'EE.TS Tncc-kii ~c 757 

PLAlrMLLE, MASS. l'lixii 25 

02762 iia11e STATE TOP 


Qperat9·r 

i lCKHll 34% 


Tuie Agg j AGG J 11uu '.i HUu c: AGG i. figg ~eta~ 

T,uget 1120 800 2432 3200 


8:3ti:22 20 1140 840 2440 3250 7670 

8:37:03 50 i120 780 2430 3220 7550 8 45~ 


•j8:38:55 20 i120 .srn 247~ 3230 7E,3~ 448 

6:40:02 40 lib~ 820 2420 3210 ibi~ ·j '1~0 

8:41 :08 50 i0'30 750 2380 3150 7370 '3 44B 


,-. 
Jt'.J8:42:14 50 i110 8i0 2430 3210 75b0 4"'· 


Agg Ta.re Asp Tare 

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

:...oadii Job Total Time &Date roo/Del Location 

i0 2·jj, 70 J~:43:37 l~/07/96 2 


Hi% F;;;;· 

450 

448 

450 


b..<ten ; ota1 

8000 

811t, 


ibl it. 

24134 

3225~ 
4007f 
48~82 

http:STh.'EE.TS


CENTRAL MASS. ASPHALT CO. 
OLD COLDBROOK RD. 

BARRE, MASS. 
Bi005 

508-:is:-2·352 

Custoiiel' Joo Custii l 
... GiiUSSu CCR~. .:\iii~ Or 11f!S;. jGbi! c"Jj'; 

3 BELCHE~ ST. RTE 9 Trnckll YOU 
PLAIHUILLE,~ASS. LEICESTER ~ix~ lb 
027&2 NaMe STATE DENSE TOP 

Gpel'ato~ 
T1c~etll 9497 

Time Acg 1 AGG 2 AGG 1 Agg Total Asp TASP A Asp T0tai ~atch Tctal 
Ta·rget • 2524 4300 576 8000 

-,.:c..-.8:i+.1:1f~ j~ L..JdJ 4j20 147~ 8 567 567 8037 
&:44:2t. 50 2540 ~j2§ 7'lt.B b 57·; 57·j it.07& 
8:46:18 -ti 2558 4860 7418 6 579 579 24865
8:47:13 68 2528 4988 7428 5 575 575 32861 
8:48:19 58 2488 4838 7318 5 578 578 39948 
8:49:26 58 2538 4918 7448 5 578 578 47966 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A90unt Tax Dest Chaf9e Total Cost 

Loadf Job Total TiE &Date Fob/Del Location 
2 48.26 08:58:19 18/87/98 F 2 



CENTRAL llASS. ASPHALT CO. 
OLD COLDBRCXlK RD. 

BARRE, llASS. 
11005 

518-355-2952 

Customer Job Custt 8888 
CHARGE SALE llUIICIPAL PAVING Jobt 8888 
ACCT.OK FILE Truckt 4 

llixt 33 
la11e 318 TOP 
Operator
Tickett 9498 

Time Agg T AGG 2 AIJG 1 lgg Total Asp TASP A Asp Total Batch Total 
Tar~t 3887 3150 438 6667 

8:52:13 28 3i98 3171 6260 4 427 427 6687 
8:52:32 50 3118 3181 6281 6 438 438 13397
8:53:47 4" 3118 3200 6388 6 426 426 28123 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A•ount Tax Dest Charge Total Cost 

LoadI Job Total Time &Date Fob/Del Location 
1 18.06 08:54:42 11/17/98 F 2 



\0 


CEllTRAL KASS. ASPHALT CO. 
OLD COLDBROOK RD. 

BARRE, KASS. 
lli@S

518-355-2952 

Customer Job Custt 8888
CHARGE SALE KUKICIPAL PAVIllG Jobi 8888 
ACCT.Oil FILE Truckt 4 

Kid 33 
lale 3/8 1W 
Operator
TicketI 9499 

Time Agg T AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 3887 31SI 438 &667 

8:55:24 28 3831 3170 6281 6 429 429 6629 
8:55:59 SI 3898 3180 6279 6 433 433 13332 
8:57:39 SI 3111 3148 6248 7 433 433 21115 

Agg Tare Asp Tare 

Cost/Ton Percent Tax l.oad Cost A90unt Tax Dest Charge Total Cost 

l.oadt Job Total Tile &Date Fob/Del location 
2 28.06 98:58:34 11197198 F 2 



l1-­

CENTRAL II.ASS. ASPHALT CO. 

OLD COLDBROOK RD. 


BARRE, II.ASS.
uee5 

588-355-2952 

Customer Job 	 Custl l 
LORIJ$0 CORP. TOVI Of ERVIIG Jobi 3857 

3 BELCHER ST. VARIOUS STREETS Truckt VAO 

PLAIIYILLE, II.ASS. II.ill 25 

92762 	 lame STATE TOP 19X RAP 


Operator

T1ckett 9588 

Time Agg T AGG 3 AOO 5 AOO 2 AGG l Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 112' 888 2432 32ii 448 8818 

9:&9:59 28 1188 798 242' 318i 7498 4 446 446 7936 
9:1&:38 50 114& 811 2441 319& 7581 9 451 451 15966 
9:11:45 31 1131 888 2441 3231 7611 9 446 446 24&12 
9:12:51 38 1131 811 2451 32ii 7598 8 449 449 32151 
9:13:57 4e 1131 819 2441 324& 7628 8 451 451 4&121 
9:15:&3 50 1151 831 2479 322' 7671 8 446 446 48237 

Agg Tare Asp Tare 

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

Loadt Job Total Ti.e &Date Fob/Del Location 
11 317.82 &9:15:57 11/17/98 F 2 



CEllTRAL llASS. ASPRALT CO. 
OLD COLDBROOK RD. 

BARRE, USS. 
81"85 

588-355-2952 

Customer Job CusU 1 
LORUSSO CORP. TOVll OF ERVING Jobi 3157 
3 BELCHER ST. YARIOOS STREETS Truckt VE 7 
PLAIIVIU.E, llASS. llixl 25 
92762 lame STATE TOP 18X RAP 

Operator
Tickett 9581 

Time lgg T AGG 3 AGG 5 A!JG 2 AGG 1 lgg Total Asp T ASP A Asp Total Batch Total 
Tar~t 1155 825 2588 3388 462 8258 

9:57:55 18 1168 830 2518 3258 7758 6 458 458 8288 
9:58:36 28 1118 798 2441 3241 7588 14 462 462 16258 
9:59:42 58 1130 819 2530 3368 7830 13 464 464 24544 

18:98:51 48 1161 828 2518 3298 7788 15 468 468 32784 
18:81:56 68 1178 828 2490 3388 7788 13 462 462 41826 
18:83:81 30 1158 848 2530 3278 7798 12 468 468 49276 
18:84:87 30 1188 828 2588 3388 78M 12 461 461 57537 
18:85:14 58 1171 819 2468 3388 7748 12 467 467 65744 

Agg Tare Asp Tare 

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

LoadI Job Total The &Date Fob/Del Location 
12 358.69 18:06:06 18117198 F 2 



CEKTRAL BA$. ASPHALT CO. 
OLD COLDBROOK RD. 

BARRE, llASS. 
81M5 

SiB-355-2952 

Customer Job CusU l 
LORUSSO CORP. TOVll OF ERVIIG Jobi 3857 
3 BELCHER ST. VARIOOS STREETS Truckt LC 544 
PLAIIVILI.£, KASS. llixl 25 
82762 la1e STATE TOP 181 RAP 

Operator
TicketI 9582 

Time Agg T AGG 3 AGG S AGG 2 AGG l Agg Total Asp T ASP A Asp Total Batch Total 
Ta~t USS 825 25i8 3381 462 8258 

18:14:12 10 1129 840 2529 3381 7788 7 458 458 8238 
18:14:54 29 1151 818 2558 3318 7829 13 464 464 16522 
18:16:M 30 1148 848 2498 3329 7798 12 464 464 24776 
18:17:16 58 1178 838 2541 3288 7829 12 464 464 33868 
18:18:13 30 1118 838 2541 3381 7788 13 458 458 41298 
18:19:18 30 1348 838 2478 3329 7968 14 462 462 49728 
18:21:19 48 1278 829 2498 3318 7891 13 462 462 58872 
11:22:15 S0 1191 848 2518 3329 7861 14 462 462 66394 

Agg Tare Asp Tare 

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

Loadl Job Total Ti1e &Date Fob/Del Location 
13 383.89 18:23:24 11117/98 F 2 



CENTRAL ltASS. ASPH!LTCO. 
OLD COLDBROOK RD. 


BlRRE, lllSS. 

illtla5 


5&8-355-2952 

Customer Job CusU l 
l.ORUSOO CORP. TOVI OF ERVIIG Jobi 3057 
3 BELCHER ST. VARIOUS STREETS Truclct COllO 
PLAIIYILLE, ltASS. ltixt 25 
&2762 lame STATE TOP liX RAP 

Operator
T1ckett 9583 

Time Agg T AGG 3 AOO 5 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Target 1155 825 2588 330& 462 8258 

18:29:15 lit 125& 818 2588 331& 7878 6 462 462 8332 
18:31:13 3lt 1221 828 251& 33ii 7858 14 468 468 16651 
18:31:18 58 1178 828 2538 3268 778& 14 462 462 24892 
1&:32: 15 68 1171 848 2538 3328 7868 14 464 464 33216 
1&:33:21 40 1111 888 2468 3268 7638 14 463 463 41319 
18:34:27 58 1158 838 2498 3328 7798 14 462 462 49561 
1&:35:33 68 118& 818 2538 3340 7868 14 462 462 57883 
18:36:39 68 1161 838 2478 3278 7738 15 458 458 66871 

Agg Tare Asp Tare 

Cost/Ton Pert:ent Tax Load Cost A1ount Tax Dest Charge Total Cost 

Loadf Job Total Ti1e &Date Fob/Del Location 
14 41G. 93 18:37:31 llt/&7/98 F 2 



CENTRAL USS. lSPHlLT CO. 
OLD COLDBROOK RD. 

BARRE, lllSS. 
il8e5 

588-355-2952 

Customer Job CusU l 
LORUSSO CORP. TOVI OF ERYIIG Jobi 3857 
3 BELCHER ST. VARIOOS STREETS Truckl 5G 22 
PLAIIVILLE,ftASS. Bid 25 
82762 lame STATE TOP 181 RAP 

Operator
T1ckett ~ 

Time lgg T AGG 3 AGG 5 AGG 2 AGG l lgg Total lsp T lSP A Asp Total Batch Total 
Tar~t 1128 8ii 2432 3288 448 8818 

18:38:118 38 1138 828 2468 3328 7738 17 «5 «5 8175 
18:38:51 58 11311 798 2451 3148 7511 15 447 447 16132 
11:48:28 71 1181 798 2488 3328 7598 15 449 449 24171 
18:41:25 88 1128 8118 2411 3171 75118 14 448 448 32119 
18:42:32 78 1141 798 2468 3328 7718 15 448 448 48277 
11:43:38 88 1128 798 2478 3128 7581 16 «5 «5 48222 

lgg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A1ount Tax Dest Charge Total Cost 

LoadI Job Total Time &Date Fob/Del Location 
15 441.84 11:44:3') 11/17/98 f 2 

\ ~ l 



CENTRAL llASS. ASPHALT CO. 
OLD COU)BROOK RD. 

BWE,llASS.
il"85 

588-355-2952 

Customer Job Custl l 
LORUSSO CORP. TOWll OF ERVING Jobt 3857 

3 BELCBER ST. YARIOOS STREETS Truckt LC 36 

PLAIIVILLE, llASS. llid 25 
&2762 lame STATE TOP lil RAP 

Operator
Tickett 9515 

Time Agg T AGG 3 AGG 5 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 1128 Bee 2432 3281 448 8888 

li:59:37 40 1148 88e 243& 316& 7538 li 453 453 7983 
11:"8:22 98 1148 820 243& 33ii 7691 17 449 449 16122 
11:81:28 6i 1888 790 2378 3178 7410 17 448 448 23988 
11:82:34 90 1188 810 2421 3178 75"8 17 458 458 319311 
11:83:48 70 1121 810 2446' 3338 77"8 17 449 449 4"879 
11:84:46 70 1148 - 243& 3138 75118 17 444 444 48823 
11:05:53 90 1148 - 2478 316& 7578 17 452 452 S6i4S 
11:06:58 140 1120 790 2461 3210 7588 17 447 447 64872 

Agg Tare Asp Tare 

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

LoadI Job Total Tia> &Date Fob/Del Location 
16 473.18 11:07:51 li/17/98 F 2 



CEl~~p~~T CO. 

i19i5 
588-355-2952 

Custo1er Job Custt 1 
LORUSSO CORP. Mii Of ERVIIG Jobi 3857 
3 BELCHER ST. VARIOOS STREETS Truckt LC 543 
PLAIIVILLE, llASS. llid 25 
82762 Ka1e STATE TOP 181 RAP 

O~rator 
T1ckett 9586 

Ti1e Agg T AGG 3 AGG 5 AGG 2 AGG l Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 1128 888 2432 3288 Wl 8888 

11:18:23 6i llli 888 2418 3328 7638 12 445 445 8075 
11:11:11 80 1119i 888 2418 3178 7478 18 451 451 15996 
11:12:18 91 1168 798 2478 3358 7771 18 451 451 24217 
11:13:23 98 1118 838 2458 3158 7548 18 446 446 32283 
11:14:38 80 11"8 888 2380 3178 7498 18 446 446 "8139 
11:15:36 78 1878 780 2488 3298 7451 17 449 449 48138 
11:16:42 80 11"8 780 2468 3258 7638 17 449 449 56117 
11:17:48 98 1138 818 2480 3291 7718 17 Wl 448 64275 

Agg Tare Asp Tare 

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

l.oadt Job Total TiE &Date Fob/Del Location 
17 595.22 11:18:41 li/87/98 F 2 



CEITRAL BASS. ASPHALT CO. 
OLD COLDBROOK RD. 

BARRE, lllSS. 
&1985 

588-355-2952 

Customer Job CusU 1 
LORUSSO CORP. TOVI OF ERVING Jobi 3157 
3 BELCHER ST. VARIOUS STREETS Truckl LC 754 

PLUIVILLE, llASS. llixl 25 

92762 lame STATE TOP 19% RAP 

Operator
TicketI ~7 

Time lgg T AGG 3 AGG 5 AGG 2 AGG 1 Agg Total lsp T ASP A Asp Total Batch T~ 
Tar~t 112& 890 2432 3288 448 

11:2&:16 49 use 819 247& 323i 7668 13 446 446 8116 
11:2&:48 89 1128 790 2431 312& 7469 17 45& 456) 16&16 
11:21:53 69 1198 790 2379 333i 7589 17 448 448 24944 
11:23:98 89 111& 829 2449 3149 751& 17 445 445 31999 
11:24:16 69 112& 77& 244& 3229 7559 17 447 447 39996 
11:25:12 79 1148 890 2431 3129 7490 18 449 449 47935 

Agg Tare Asp Tare 

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

Loadl Job Total Ti_. L Date Fob/Del Location 
18 529.19 11:26:94 19197/98 F 2 



CEllTR!L llASS. lSPR!LT CO. 

OLD COLDBROOK RD. 


BARRE, llASS. 

11915 

588-355-2952 

Customer Job CusU 1 
LORtml CORP. TOVI OF ERVIIG Jobi 3857 
3 BELCHER ST. VARIOOS STREETS Truck# R S 
PLAIIYILI.E, llASS. ftixl 25 
12762 Kue STATE TOP llX RAP 

Operator
Ticket# 9519 

Time lgg T AGG 3 AGG 5 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 1155 825 2588 3311 462 8258 

11:31:17 41 1151 820 2531 3261 7761 11 463 463 8223 
11:31:49 51 1178 811 2568 3271 7811 17 462 462 16495 
11:32:55 88 1168 898 2511 3311 7871 17 463 463 24828 
11:34:11 88 1171 810 2471 3441 7898 17 462 462 33188 
11:35:17 61 1151 800 25il 3271 7720 17 463 463 41363 
11: 36: 13 61 1121 820 2510 3311 7741 17 462 462 49565 
11:37:19 81 1381 8.\e 2511 3338 7988 18 459 459 588IH 
11:38:26 41 1198 838 2511 3341 7771 17 467 467 66241 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A110unt Tax Dest Charge Total Cost 

Load# Job Total Ti., &Date Fob/Del Location 
19 562.31 11:39:18 18/17/98 F 2 



/' !­

CENTRAL 11&$. ASPHALT CO. 
Ol.D CW>BR00K RD. 

BARRE, llASS. 
llUMl5 

588-355-2952 

·customer Job Custl 9999 
.CASH SAi.£ DllIY8 Jobi 9999 
tuSr. OI FILE Truckl 3 

llid 18 
lame STATE 8IlfJER 
Operator
Tlcketl 9511 

Time Agg T AGG 4 AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 2625 844 844 2813 375 7581 

11 :45: 26 48 2771 839 858 2958 74ee 12 372 372 7772 
11:46:13 70 2658 838 858 2928 7250 16 373 m 15395 
11 :47: 19 se 2511 see 84fJ 2111 6988 17 m 371 22752 
11:48:25 48 2628 838 818 283@ 7088 16 319 37<3 30211 

&gg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A'lount Tax Dest Charge Total Cost 
.. 

Loadt Job Total Tite &Date Fob/Del Location 
1 15.11 11:49:18 111117/98 F 2 



CE16EftL~~p~~T CO. 

BW£:'iiSS~ 


8181)5 
588-355-2952 

Customer Job CusU 1 
LOR!ml CORP. TOVI OF ERVING Jobi 3857 
3 BELCHER ST. VARIOUS STREETS Truckt LC 753 
PLAIIVILLE,ftASS. ftixt 25 
82762 lame STATE TOP 19X RAP 

Operator
T1ckett 9512 

Time lgg T AliG 3 AliG 5 AliG 2 AliG 1 lgg Total Asp T ASP A Asp Total Batch Total 
Tar~t 1128 890 2432 32911 448 8001 

11:53:56 38 1198 79') 2441 3188 7519 18 443 443 7953 
11:54:36 48 1118 780 2598 3168 7550 15 449 449 15952 
11:55:42 79 1148 828 2470 3218 7641 15 449 449 24841 
11:56:48 48 1128 898 2440 3228 7588 15 452 452 32873 
11:57:54 78 1138 898 2441 32911 7579 15 448 448 48891 
11:59:98 48 1148 810 2450 3238 7638 16 447 447 48168 

Agg Tare Asp Tare 

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

Loadl Job Total Ti• &Date Fob/Del Location 
28 586.39 11:59:53 11187/98 F 2 



CENTRAL llASS. ASPBALT CO. 

Ol.D COLOBROOK RD. 


BARR£, llASS. 
81885 

588-355-2952 

Customer Job CusU 1 
LORUSSO CORP. TOVll OF ERVING Jobi 3857 
3 BELCHER ST. VARIOUS STREETS Truclct llAC 
PLAIIYIW:, llASS. IUxt 25 
82762 lame STATE TOP 18X RAP 

Operator
T1ckett 9513 

Time Agg T AGG 3 AGG 5 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 1155 825 2588 3388 462 8258 

12:115:22 38 1158 828 2538 3298 7798 111 457 457 8247 
12:116:83 58 1198 848 2588 3298 7828 16 466 466 16533 
12:117:89 78 1128 8211 2448 3258 7638 16 463 463 24626 
12:&8:14 60 11411 818 24811 3398 7828 16 462 462 32918 
12:89:21 68 1178 828 2538 3268 7780 16 459 459 41147 
12:18:27 80 1168 8211 2538 3318 7828 16 464 464 49431 
12:11:33 80 1178 828 2558 3338 7878 16 465 465 57766 
12:12:411 78 1158 818 2521 3321 7881 16 459 459 66825 

Agg Tare Asp Tare 

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

Loadt Job Total Till' &Date Fob/Del Location 
21 619.48 12:14:1& 11/87/98 F 2 



CEITRAL llASS. ASPHALT CO. 
OLD CW>BROOK RD. 

BARRE, BASS. 
810i5 

588-355-2952 

Customer Job Gusti 8888 
CHARGE Sill KUIICIPAL PAVIllG Jobi 8888 
ACCT.Oil FILE Truell 4 

ftixt 33 
lame 3/8 TOP 
Operator
TicketI 9514 

Time Agg T AGG 2 Alli l Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t T/78 2835 387 GB 

12:28:36 48 2738 2886' 5618 12 382 382 5992 
12:29:12 lM Tl.. 2838 5578 19 385 385 11947 

Agg Tare Asp Tare 

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

LoadI Job Total Ti11e &Date Fob/Del Location 
4 36.11 12:29:57 18187/98 F 2 



30 

CEMTRAL llASS. ASPHALT CO. 
OLD COLDBROOK RD. 

BARR£, ltlSS. 
1110115 

588-355-2952 

Customer Job Custt l 
LORUSSO CORP. TOVll OF ERVIllG Jobi 'YISl 
3 BELCHER ST. VARIOUS STREETS Truckt LC 757 

PLAIIVIu.E, ltASS. ltid 25 

112762 lame STATE TOP lllX RlP 

Operator
Tickett 9515 

Time Agg T !GG 3 !GG 5 AGG 2 AGG l Agg Total Asp T &SP A Asp Total Batch Total 
Target 1128 880 2432 32811 448 8111 

12:33:12 58 1128 790 2510 33111 7728 13 458 458 8178 
12:33:59 90 1128 828 2438 3138 7581 18 458 458 16128 
12:35:84 80 1158 828 2371 3181 7528 17 458 458 24'9i 
12:36:11 58 1171 828 2411 3180 7480 17 446 446 32116 
12:37:16 58 1111 811 2458 3240 7600 16 448 448 48864 
12:38:22 80 1138 828 2461 32811 7611 16 458 458 48124 

Agg Tare Asp Tare 

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

Loadt Job Total Time & Date Fob/Del Location 
22 643.46 12:39:15 11/17/98 F 2 

\bO 



CEITRAL WS. ASPBALT CO. 
Cl.D ax.oBIHD RD. 

BmE,WS.
11115 

518-355-2952 

Cuat1>11er Job Custt 
LORlJS9) all>. COlll OF KASS. Jobi 2959 
3 B£LClftJ ST. RTE 9 Truck# BLI 
PUIIYiu.£, lllSS. LEICESTER llid 16 
12762 late STATE DEIS£ TOP 

Q{lerator
T1ckett 9516 

Time Agg T lGG 2 lGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Ta~t 2524 4988 576 8818 

12:44:12 38 2511 4988 74UI 12 57& 578 7988 
12:44:45 68 2561 4911 7471 15 579 579 16829 
12:46:26 511 2551 4898 7441 15 578 578 24147 
12:47:31 71 2531 4988 7438 15 577 577 32954 
12:48:37 68 2541 4988 7441 15 572 572 48166 
12:49:43 51 2461 4898 7358 14 588 58' 47996 

Agg Tare Asp Tare 

Cost/Ton Percent Tu Load Cost Awount Tn Dest Charge Total Cost 

Loadt Job Total Ti'le &Date Fob/Del Location 
3 72.26 12:58:37 11187198 F 2 



CEJITRAL BASS. ASPHALT CO. 
OLD COLOBRCXlK RD. 

BARRE, llASS.
r.mw5 

588-355-2952 

Customer Job Cu.sU 8888 
CHARGE SALE KUIICIPAL PAVIllG Jobi 8888 
ACCT.QI FILE Truckt 4 

llixl 33 
lue 3/8 TOP 
Operator
T1ckett 9517 

Time Agg T AGG 2 AGG 1 Agg Total Asp TASP A Asp Total Batch Total 
Tar~t 3887 3158 438 6667 

12:52:39 :le 3188 3158 6258 13 427 427 66Tl 
12:53:18 40 3191 3158 6258 14 431 431 13358 
12:54:41 68 3118 3178 6288 15 431 431 21869 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A11<>unt Tax Dest Charge Total Cost 

Loadt Job Total Ti'll' &Date Fob/Del Location 
5 46.14 12:55:36 11/fl/98 F 2 



CEITR!L llASS. ASPHALT CO.
OLD COLDBRCXIK RD. 

BARRE, llASS. 
81"85 

588-355-2952 

Custo11er Job Custt 1 
LDRUSSO CORP. TOVI OF ERVIIG Jobt 3057 
3 BELCHER ST. VARIOUS STREETS Truckt llE 7 
PLAIIVILLE, llASS. llixt 25 
82762 la11e STATE TOP 18X RAP 

Operator
T1ckett 9518 

Ti11e Agg T AGG 3 AGG 5 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 1155 825 2588 33N 462 8258 

12:58:87 28 1148 818 25"8 3308 7758 11 464 464 8214 
12:59:32 Si 1158 798 2518 3319 7768 16 464 464 16438 
1:81:47 Si 1178 819 2498 3288 nsa 15 461 461 24649 
1:81:52 Si 1178 810 2548 3328 7848 16 464 464 32953 
1:82:59 se 1178 828 2490 3299 n19 16 458 458 41181 
1:84:15 48 1121 828 2468 3278 7678 15 462 462 49313 
1:85:11 30 1168 818 2528 3328 7810 16 462 462 57585 
1:86: 17 78 1168 848 2558 3299 7848 16 461 461 65886 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A10unt Tax Dest Charge Total Cost 

Loadt Job Total Tile &Date Fob/Del Location 
23 676.41 13:07:19 11/87/98 F 2 



CENTRAL ll!SS. ASPHALT CO. 
OLD COLDBROOK RD. 

BWE,llASS. 
81M5 

588-355-2952 

Customer Job 	 Custt 9999 
CASH SALE 	 DRIVEWAY IUX Jobt 9999 
CUST. Oil FILE 	 Truckl 3 

Kid 2 
lame 1/2 BINDER 
Operator
T1ckeU 9519 

Time Agg T AGG 3 AGG 2 AGG l Agg Total Asp T ASP A Asp Total Batch Total 
Target 2548 27M 24M 	 360 8M0 

1:08:18 	 28 2518 27M 2410 7628 13 356 356 7976 
7930 15 363 363 16269l~;M gs ~ ~HI ~UI 	 77M 15 361 361 24330

l 18:59 se 2468 2630 2341 	 7430 14 361 361 32121 
Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A90unt Tax Dest Charge Total Cost 

Loadl Job Total Till' & Date Fob/Del Location 
l 16.06 13:11:52 18/87/98 F 2 
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CENTRAL KASS. ASPHALT CO. 
OLD COLDBR<XlK RD. 

BARRE, KASS. 
81085 

508-355-2952 

Customer Job Gusti 1 
LORUSSO CORP. TOVN OF ERVING Jobt 3057 
J BELCHER ST. VARIOUS STREETS Trucict LC 757 
PLAINVILLE, lt&SS. ltixt 39 
02762 Kame STATE BIKDER 101 RAP 

Operator
Ticket I 9482 

Time Agg T AGG 4 AGG 5 AGG 3 AGG 2 AGG 1 Agg Total Asp T ASP A Asp Total Batch Total 
Tar~t 2780 800 748 ~ 2520 352 8000 

6:26:38 50 286@ 739 750 810 2~ 76~ 11 349 349 7999 
6:27:38 70 282" 800 760 790 2520 7690 2@ 349 349 16038 
6:28:37 80 2708 7S0 780 840 2539 7600 21 351 351 23989 
6:29:55 50 2870 770 760 860 2550 7810 20 355 355 32154 
6:31:12 70 2741 760 711 770 2490 7470 19 351 351 39975 
6:32:08 50 2770 940 750 850 2508 7810 18 352 352 48137 

Agg Tare Asp Tare 

Cost/Ton Percent Tax Load Cost A•ount Tax Dest Charge Total Cost 

LoadI Job Total T11e &Date Fob/Del Location 
1 24.07 0£,:33:02 19107/98 F' 2 



CENTRAL ~P.SS. ASPHAL i C!:·,
GLD COLDBROOK RD. 

BAF:F:E, MSS. 
01005 

508-355-2'352 

Custo!ller Job Custii l 
LORUSSO CORP. TOWN OF rnv: NG ,loo~ 3057 
.3 BELCHtF: ST. vARIOUS STREETS Trucf:il LC 754 
'-·LiilN<1 l;..'-£, MASS. i'iixii 25 
02762 Ha1e STATE TOP iH1 RAP 

:)pe-rator
Ticketii ~4~1 

T1111e Agg T AGG 3 AGG ::i AGG c: AG Ci l Agg Tota i Asp i AS~· A Asp Tor.ai. Batch !otai 
lar~et 1120 600 243C: 3c0~ 4'it· Be0J 

7:58:15 20 1160 820 2470 3230 7680 3 450 :;:0 813~ 
7:58:57 f.0 114~ 7'3t 2440 ~1:.0 7520 4~t. 44b ~E,0% 
8:00:19 40 i090 800 2~30 3210 749t 10 447 4'17 24~33 
6:0i:25 '10 i120 ·100 2.. ~~ :5i70 ?E,30 10 445 44~· 32108 
8:02:22 20 ii30 850 2'i70 .jC4ii 7E,7~ 11 451 'iS1 40C.C.·~ 
8:04:48 30 1360 820 2440 3190 7810 11 447 4c 434~6 

Pgg Tne Asp Ta1'e 

Ca;t/Ton Pe~ce~t Tax load Cost A~ount Tax Dest Charge Total Cost 

:..oadii Jcb To~ai Tue &Date 

b ~7'3.68 08:05:40 10/07198 




c. 


Custa.er 
CHARGE Sill:
ACCT.QI FILE 

CEITRAL llASS. ASPHALT CO. 
OLD Cll.DBROOK RD. 

BARRE, KASS. 
91915 

588-355-2952 

Job 
l!UMICIPAL PAYING 

Time Agg T AGG 2 AGG 1 
Target

11:26:45 40 
3121 
3138 

2508 
2538 

11: 27: 22 80 3871 25~ 
AggTare Asp Tare 

Agg Total Asp T ASP A 
Y/2

5668 15 Y/8 
5628 16 Y/l 

Custl 8888 
Jobi 8888 
Truclct 4 
llid Gi 
la1e PF.OPLE'S TOP 
Operator
T1ckett 958S 

Asp Total Batch Total 
6811 

Y/8 6938 
Y/1 12921 

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

LoadI Job Total TiE &Date Fob/Del Location 
2 14.99 11:28:43 11/87/98 F 2 

http:Custa.er


• 


CEIJTRAL llASS. ASPHALT CO. 
OLD C(IJ)BROOK RD. 

BARRE, llASS. 
11985 

588-355-2'352 

Customer Job 	 Custl 8888
CHARGE SALE llUIICIPAL PAYillG 	 Jobi 8888 
ACCT.QI FILE 	 Truell 4 


llixt 33 

lame 3/8 TOP 
Operator
T1ckett 9518 

Time Agg T AGG 2 AGG 1 Agg Total Asp T ASP A 	 Asp Total Batch Total 
Tar~t 3887 3158 	 438 6fb7 

11:39:58 Ge 3118 3181 6211 16 438 438 6648 
11:48:36 88 3858 3220 6278 15 42'3 42'3 13339 
11:42:22 88 3118 3288 6398 15 431 431 20168 

Agg Tare Asp Tare 

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

LoadI Job Total Ti11e &Date Fob/Del Location 
3 38.H 11:43:16 11/87/98 F 2 



ASPHATL PLANT D - RESULTS FROM ADVANCED ASPHALT TECHNOLOGIES 
Asphalt Binder Samples - ASTM Analysis Results for Asphalt Plant D in Barre, MA 
Two analyses were performed at three temperatures (300, 325,and 350 Degrees F) 
1. ASTM D1754-94 - Effects of Heat and Air on Asphalt Materials; Thin Flim Oven Test (TFOT) 
2. ASTM D2872-88 - Effects of Heat and Air on a Moving Film of Asphalt; Rolling Thin Film Ovent Test (RTFOT) 

Oven Temp. 325 F Oven Temp. 300 F Oven Temp. 350 F 
Sample Sample Day Sample 
Date Time Number ID TFOT RTF OT TFOT RTF OT 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 RTF OT TFOT RTF OT TFOT RTFOT 

10/5/98 9:03AM Day 1 LA18 -0.117 -0.216 -0.048 -0.089 -0.228 -0.400 
10/5/98 1:08 PM Day 1 LA1E -0.095 -0.192 na na na na 
Average -0.106 -0.204 -0.048 -0.089 -0.228 -0.400 

Oven Temp. 325 F Oven Temp. 300 F Oven Temp. 350 F 
Sample Sample Day Sample 
Date Time Number ID TFOT RTF OT TFOT RTF OT TFOT RTF OT 

10/6/98 8:07 AM Day2 LA2B -0.107 -0.206 -0.047 -0.105 -0.253 -0.395 
10/6/98 1:03 PM Day 2 LA2E -0.151 -0.285 na na na na 

Average -0.129 -0.246 -0.047 -0.105 -0.253 -0.395 

Oven Temp. 325 F Oven Temp. 300 F Oven Temp. 350 F 
Sample Sample Day Sample 
Date Time Number ID TFOT RTF OT TFOT RTF OT TFOT RTFOT 

1017/98 8:46AM Day 3 LA3B -0.111 -0.218 -0.045 -0.109 -0.229 -0.380 
10/7/98 1:15 PM 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 I RTFOT TFOT I RTFOT TFOT I RTFOT 
!THREE DAY AVERAGE -0.126 I -0.237 -0.047 I -0.101 -0.237 I -0.392 

Thin Film Oven Test Rolling Tin Film Oven Test 
300 F I 325 F I 350 F 300 F I 325 F I 350 F 

!THREE DAY AVERAGE -0.047 I -0.126 I -0.237 -0.101 I -0.237 I -0.392 

Notes: 


nav = not available 

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

Daatdata.xls 



ADVANCED ASPHALT 


TEST REPORT 
Test Report No.: 03840003.00C page J of J 
Report Date: 09/21/98 [Kl Original D Amended 

Client: Project No.: W0#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" -AA T# 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 )seader Title: }abor~tory ~na~r/ ­

Signature: ~~kP/~ Signature: Y. !/ (1,..,~I]/ 
/ /-t.J"v- ·V 

Date: q/n/t:;o (/ Date: I' -11~1/? ~ 
Comments: _.'This a true record o(test results obtained by Advanced Asphalt Thchnofogies, L.P .. in 

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

Test Results 
Test Method Test Result 

AC601 AC602 FS493 FS494 
"Plainville "Barre Plant, "Plainville "Barre Plant, 
Plant, AC, AC, Plant, RAP, RAP, 
8/18/98" 8/18/98" 8/18/98" 8/18/98" 

Mass Change, using the 
Thin Film Oven Test ASTM 
(TFOT) at 325oF 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 PH (800) 395 6686 

Technologies, LP STERLING, VA 20166-9321 PH (703) 444 4200 

FX (703) 444 4368 

11-o 



ADVANCED ASPHALT 

LABO RA TORY AND TECHNICAL SERVICES 

TEST REPORT 
Test Report No.: 
Report Date: 

03840006.DOC 
10/05/98 [Kl Original 0 

page 1 of I 
Amended 

Client: Project No.: W0#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 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 fa 1 William Pennington Name: Kevin J. Knechtel 


Title: Binder Team Leader Title: La°90ratory Maryiger J 1 __ 

~-

Signature: -!-ii--!/. ,___- Signature: ~ fj ~· f_'C..J- r 

Date: - Io {5/qr& Date: / f" 10/r;/5 ~ 
Comments: -This a true record oftest results obtained by Advanced Asphalt Tecluiol gies, L.P. in 

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

Test Results 

Test Method Test Result 
AC627 AC628 

Mass Change, using the Thin Film Oven Test 
(TFOT) at 325oF ASTMD 1754 -0.215 -0.168 
Mass Change, using the Rolling Thin Film Oven Test 
(RTF01) at 325oF ASTMD2872 -0.414 -0.310 

~7- A3 

Advanced Asphalt 108 POWERS COURT, SUITE 100 PH (800) JC}!; 6686 

Technologies, LP STERLING, VA 20166-9311 PH (703) 444 4200 

FX (703) 444 4368 



LABORATORY AND TECHNICAL SERVICES 

TEST REPORT 
Test Report No.: 03840009.DOC page 1 of2 
Report Date: 11/05/98 (].] Original D Amended 

Client: 

Pacific Environmental Services, Inc. 
560 Herndon Parkway, Suite 200 
Herndon Virginia 20170-5240 

Report Distribution: Mr. Frank Phoenix 

Sample No.: See Below 

Sample Description: "See Below 

Technical Responsibility 

Name William Pennington 

Title: Binder Team Leader 

Project No.: W0#384 

Description: Mass Loss Study for Pacific 
Environmental 

Date Received: 10/19/98 

Technical Contact 

Name: 

Title: 

Signature: 

TEST RESULTS 

Mass Change of Asphalt Samples, % 
Rolling Thin Film Oven 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, SUITE 100 PH (800) 39~ 6686 

Technologies, LP STERLING, VA 20166-9321 PH (703) 444 4200 

FX (703) 444 4368 



LABORATORY AND TECHNICAL SERVICES 

TEST REPORT 
Test Report No.: 03840009.DOC page 2 of2 
Report Date: 11105/98 [Kl Original D Amended 

PES Sample 
ID# 

RC18 
RC1E 
RC28 
RC2E 
RC38 
RC3E 

AAT Sample 


ID# 

FS536 


FS537 
FS538 
FS539 
FS540 
FS541 

Asphalt 

Content, % 


ASTM D 2172 

5.83 

5.32 

5.40 

Moisture 

Content, % 


2.04 

1.95 

1.52 

Advanced Asphalt I08 POWERS COURT, SUITE I 00 PH (800) 395 66H6 

Technologies, LP STERLING, VA 20166-9321 PH (703) 444 4200 

FX (703) 444 436H 



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

TEST1 Temperature, F TEST1 

Date Time Truck# PES 1 PES2 Plant Comments 

10/5198 9:30 YOU 326 
10/5/96 9:37 LC 575 325 Thermometer not wioe<J off 
10/5198 9:43 WAD 295 Thermometer not wioeo off 
10/5198 10:20 LC 751 265 Temp of material in plant was 290. 
10/5196 10:32 BLK 295 Temo of material in Diani was 290. 
10/5/98 10:52 WAD 299 Temp of material in plant was 290. 
10/5198 11:18 LC 542 295 Temp of material in plant was 290. 
10/5198 11:37 LC 751 304 
10/5198 11:50 LC 757 308 
10/5198 12:08 WAD 315 
10/5198 12:16 5G 315 
10/5198 12:34 LC 543 318 
Average 306.7 

TEST2 Temperature, F TEST2 

Date Time Truck# PES 1 PES2 Plant Comments 

10/6198 7:22 WAD 315 315 
10/6198 7:30 BLK 350 350 No RAP in mix 
1016/98 7:36 5G22 320 320 
1016198 8:46 LC752 315 320 
10/6198 9:08 LC 751 325 325 
10/8198 9:15 LC757 320 320 
10/8198 9:48 WAD 330 325 
10/6198 10:19 LC 542 332 335 
10/6198 10:40 LC 543 330 330 
10/6198 11:20 LC 751 320 325 
10/6198 11:47 BRN 350 350 No RAP in mix 
10/8198 12:02 WAD 320 325 
10/6198 13:20 LC 36 305 320 May not have kept thermometer in long enough 
1016198 13:27 LC752 320 325 
Average 325.1 327.5 PES 1 data used in report 

TEST3 Temperature, F TEST3 

Date Time Truck# PES 1 PES2 Plant Comments 

1017f98 6:45 BLK 350 No RAP in mix 
1017198 6:52 WAD 315 
1017198 7:03 WE7 315 
1017f98 7:58 LC 543 325 330 
1017198 6:21 RS 340 345 
1017198 8:31 MAC 340 345 
1017198 8:47 LC757 325 330 
1017198 9:18 WAD 325 325 
1017198 10:09 WE7 320 320 
10/7198 10:42 COMO 310 311 
10/7198 11:11 LC36 315 315 
1017198 11:43 RS 320 320 
1017198 12:18 MAC 305 305 
1017198 12:55 BLK 350 355 
1017198 13:25 3 345 345 
Average 326.7 328.8 iPES 1 data used mthe report 

Notes: 

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

Barredalxls.Asphalt Temp 

11~ 



~ MIX FORMULA SUMMARY, ASPHALT PLANT D, MASSACHUSETTS 
~ 

MIX NUMBER 
MATERAL FEED BIN 2 8 10 15 16 18 24 25 30 33 60 67 
3/4" or 1 1/2" Stone. pounds 4 703 700 700 695 
RAP, pounds 5 200 200 200 
1/2" Stone, pounds 3 635 285 225 372 225 617 280 187 
3/8" Stone, pounds 2 675 285 225 670 631 225 354 608 200 926 1040 600 
Sand, pounds 1 600 627 750 836 1225 750 728 800 630 945 836 1273 
Liquid Asphalt, pounds A 90 100 100 122 144 100 101 112 88 129 124 127 
Total, pounds 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 

Mixform.xls 



From: RON MYERS 

To: RTPMAINHUB:RTPMAINHUB.INTERNET "sklamm@mriresearch ... 


·-~ ..... 	 Date: 2110/00 8:40am 

Subject: Hot Mix Asphalt - Plant D Mix formulae 


Frank/Scott 
Attached is a FAX (in Acrobat PDF format) I received from Dave Laflamme concerning the bin usages and Mix 
fonnulae used by Plant D. I 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. I 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 Mix24 Mix2 Mix8 
4 703 
5 200 
3 619 635 285 
2 355 675 285 
1 730 600 627 
A 96 90 100 
Total 2,000 2,000 2,000 

Bin Mix 16 Mix 15 Mix 33 
4 
5 
3 372 
2 631 670 926 
1 1225 836 945 
A 144 122 129 
Total 2,000 2,000 2,000 

Bin Mix 18 Mix60 Mix67 
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. 1~TP3 RTMU546 JOHNSON-MAR.. 



3 Beloher St. 
Pl1irwllle, MA 02782 Lorusso Corp.Pt.one: {509) e95 3252 x S 
Fax: (506) 9439411 

Fax 
Toi Ron Myers Fl'elN David J. Laflamme 

Fam (919) 541 1039 DIMt January 27. 2000 

........ (919) 541 5407 ,..... 2 


•• ~alt plant tickets CCI Fiie 

,..... RMJicl• 

Ron, 

In our plants the following is standard: bin #1 =sand, bin #2= 3/8u stone, bin #3= 1 /2" 
stone, bin #4= 3/4" or 1-1!2· stone, bin #5= recycle asphalt and bin "Au; liquid 
asphalt 

On. the ticket there can be 12 columns depending on the mix design, and they are as 
follows: column #1 :I!: batch time, c:l/.2= aggregate scale tare weight, c#3=agg bin 4 
net wgt. c#4= agg bin 5 net wgt., c#5: agg bin #3 net wgt., cM!J= agg bin #2 net wgt., 
dfl= agg bin 1 net wgt., c::#S= agg total, c#9= asphalt scale tare wgt., c:#1 O= asphalt 
net wgt., c#11 = asphalt total wgt., c#12= batch total cumulative weight. 

Next on the ticket there can be several rows depending on load size, the first of 'Which 
is: r#1= selected bins for use, r#2= Target scale weights, r#3= Actual weights 
achieved by bin and so on. 

MIX DESIGNS #10 24 25 30 MATERIAL 

BIN4 700 6QS 314" or 1.112· stone .,,; 

BIN5 200 200 200 RAP' 

BIN3 225 e11 280 187 112" stone 

BIN2 225 354 608 200 3/8" stone / 

BIN 1 750 728 800 e3o sand ..,, 

BINA 100 101 112 &8 Liquid Asphalt ./ 

2.000 2.000 2,000 2,000 TOTAL POUNDS 

01127/00 

l1( 



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

VP Engineering 



APPENDIXC 


EPA METHOD 315 ANALYTICAL DAT A 




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 ofProcedures 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 buchncr funnel reinforced with an additional 
Whatman 934-AH filter to prevent cross contamination on the buchner funnels. Once the solutions were 
vacuum filtered, the extract was placed into a triple rinsed beaker (methylene chloride solvent). The beaker 
containing the extract was placed onto a hotplate at low heat and the solvent was allowed to evaporate. Once the 
samples almost reached dryness, the samples were taken off the hotplate and poured into a tared aluminum pan. 
The beakers were triple rinsed with methylene chloride and then the solvent was poured into the aluminum pan. 
The rinse was performed to ensure that no material remained in the beaker. The aluminum weighing pan was 
heated to complete dryness, placed into a desiccator and allowed to sit in the desiccator overnight. The 
following day, the samples were weighed and the weights recorded. 

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

Acetone Front Half Rinse-

Procedure: 
The rinses were poured into 400 ml tared beakers that were triple rinsed with methylene chloride. The weights 
of the beakers including the rinses were taken to give an initial and a final weight from which the volumes of the 
rinses were calculated. A separate sheet (attached) explains how the volumes were calculated. The beakers 
containing the rinses were allowed to sit overnight in a hood to allow the acetone solvent to evaporate. The next 
day the beakers, which now contained no solvent, were placed into the desiccator and allowed to sit in the 
desiccator overnight. The next day, initial weighings for the samples were taken. The samples were then allowed 
to sit in the desiccator again for 24 hours. The next day at approximately the same time, the samples were 
weighed again for the second weighings. Once constant weight was attained, the weights were recorded for the 

Page I of 4 



Particulate Mass (PM) portion of the analysis. Next, 25 mL of methylene chloride was added to each beaker. 
Aluminum foil was placed over the tops of the beakers. The beakers were then placed into a sonicator and 
allowed to sonicate for 3 minutes. This fraction was combined with the methylene chloride Front Half Rinse. 

Observations: 
No conditions out of the ordinary were noted. 

Methylene Chloride Front Half Rinse-

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

Observations: 
No conditions out of the ordinary were noted. 

Impinger, Back Half Water-

Procedure: 
The samples were poured into a clean, pre-weighed, 500 mL amber jar. After the impinger contents had been 
emptied into the jar, a second weight was obtained. The difference was then used to calculate the volume of the 
sample. Once the volume had been determined, each sample was poured into a clean, 1000 mL separatory 
funnel. Once in the separatory funnel, the amber jars containing the original samples were triple rinsed with 
methylene chloride and the rinses poured into the separatory funnel. The approximate volume of this rinse was 
50 mL. The samples were then shaken for l 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 MeCl2 

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. 

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

(Bl Page 2 of 4 



Acetone, Back Half Rinse-

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

Observations: 
No observations out of the ordinary were noted. 

Methylene Chloride, Back Half Rinse-

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

Observations: 
No observations out of the ordinary were noted. 

Field Reagent Blanks-

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

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

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

Observations: 
No observations out of the ordinary were noticed 

Deposition Samples-

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

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

Matrix= FILTERS 

Method= f.M 
Weight of Filter Pre-weight Avg. wt. Of Final weight of 

Sample ID: Amber jar (g) (g) 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 1.6712 1.6718 0.0006 
M315-7-F (100198-08) 6 1.6622 1.6638 0.0016 

M315-8-F (100198-06) 7 1.6681 1.6697 0.0016 

M315-FB1-F (100198-03) 8 1.6582 1.6583 0.0001 

M315-FB2-F ( 100198-02) 9 1.7429 1.7429 0.0000 
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Phoenix(Asphalt Plant D) 

Matrix= Acetone EHR 

Method= .e.M 
Volume of Weight of Final weight of Firial weight of 

Sample ID: liquid (ml) beaker (g) rinse (g) filter PM (g) 

M315-1-FH-A 91.8 111.2533 111.2695 0.0162 
M315-2-FH-A 175.3 103.7245 103.7495 0.0249 
M315-3-FH-A 164.8 102.7141 102.7281 0.0140 
M315-6-FH-A 90.1 113.6420 113.6695 0.0275 
M315-7-FH-A 92.7 107.1585 107.1823 0.0238 
M315-8-FH-A 129.8 102.9506 102.9602 0.0096 
M315-FB 1-FH-A 97.1 113.5846 113.5850 0.0004 
M315-FB2-FH-A 101.1 113.7496 113.7505 0.0008 

Matrix= Metbvlene Chloride EHR 

Method= MCEM 
Volume of Weight of Alum. Weight after Final weight of 

Sample ID: liquid (ml) pan (g) evaporation (g) MCEM (g) 

M315-1-FH-M 80.0 1.6371 1.6386 0.0015 
M315-2-FH-M 2 98.5 1.6387 1.6392 0.0005 
M315-3-FH-M 3 88.5 1.6578 1.6581 0.0003 
M315-6-FH-M 4 90.7 1.6430 1.6445 0.0015 
M315-7-FH-M 5 89.2 1.6490 1.6492 0.0002 
M315-8-FH-M 6 105.4 1.6480 1.6483 0.0003 
M315-FB1-FH-M 7 84.7 1.6646 1.6647 0.0001 
M315-FB2-FH-M 8 92.3 1.6272 1.6273 0.0001 
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Phoenix(Asphalt Plant D) 

Matrix= So/ventBHR 

Method= M.CfM 
Volume of Weight of Alum. Weight after Final weight of 

Sample ID: liquid (ml) pan (g) evaporation (g) MCEM {g) 

M315-1-BH-S 9 180.3 1.6588 1.6595 0.0007 
M315-2-BH-S 10 170.8 1.6655 1.6660 0.0005 
M315-3-BH-S 11 126.4 1.6537 1.6545 0.0008 
M315-6-BH-S 12 192.8 1.6653 1.6666 0.0013 
M315-7-BH-S 13 182.7 1.6668 1.6673 0.0005 
M315-8-BH-S 14 185.4 1.6762 1.6768 0.0006 
M315-FB 1-BH-S 15 241.4 1.6637 1.6637 0.0000 
M315-FB2-BH-S 16 198.2 1.6599 1.6601 0.0002 

Matrix= HZO Lmpinger rinses 

Method= M.C..E.M 
Volume of Weight of Alum. Weig ht after Final weight of 

Sample ID: liquid (ml) pan (g) evaporation (g) MCEM (g) 

M315-1-IMP H20 17 279.7 1.6558 1.6567 0.0009 
M315-2-IMP H20 18 405.0 1.6600 1.6606 0.0006 
M315-3-IMP H20 19 338.2 1.6645 1.6649 0.0004 
M315-6-IMP H20 20 281.2 1.6742 1.6758 0.0016 
M315-7-IMP H20 21 270.2 1.6595 1.6617 0.0022 
M315-8-IMP H20 22 203.3 1.6665 1.6672 0.0007 
M315-FB1-IMP H20 23 330.9 1.6630 1.6634 0.0004 
M315-FB2-IMP H20 24 307.5 1.6716 1.6717 0.0001 
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Phoenix(Asphalt Plant D) 

Matrix= Deposition Samples 

Method= .e..M 
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 0.032S 
CP2 - Ceiling Plate 138.3 190.4239 190.4S74 0.033S 
CP3 - Ceiling Plate 112.3 190.2S07 190.2649 0.0142 
CP4 - Ceiling Plate 144.4 191.1617 191.18S2 0.023S 
CPS - Ceiling Plate 106.S 194.428S 194.4499 0.0214 
CPBlank - Ceiling Plate Blk 83.2 187.8606 187.8638 0.0032 

BE1 - Ceiling Beam 199.1 189.7796 189.8136 0.0340 
BE2 - Ceiling Beam 164.S 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.S842 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] 268.4 188.705S 188.7900 0.0845 
E1 B - Elbow Bend (3 sides) - [2] 230.6 190.8564 191.1140 0.2S76 
E1 Blank - Elbow Bend Blk 267.8 178.6420 178.6963 0.0543 

E2A- Elbow Bend (1 side) 253.1 177.2705 177.S972 0.3267 

E2B - Elbow Bend (3 sides) 249.7 178.4876 178.8030 0.31S4 

E2Blank - Elbow Bend Blk 196.6 175.1560 17S.2159 O.OS99 
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Phoenix(Asphalt Plant D) 

Matrix= Deposition Samples 

Method= MC.EM 
Volume of Weight of Alum. Weight after Final weight of 

Sample ID: liquid (ml) pan (g) evaporation (g) MCEM (g) 

CP1 - Ceiling Plate 138.4 1.6641 1.6687 0.0046 
CP2 - Ceiling Plate 2 138.3 1.6601 1.6631 0.0030 
CP3 - Ceiling Plate 3 112.3 1.6669 1.671 0.0041 
CP4 - Ceiling Plate 4 144.4 1.5828 1.5876 0.0048 
CP5 - Ceiling Plate 5 106.5 1.6412 1.6447 0.0035 
CPBlank - Ceiling Plate Blk 6 83.2 1.6636 1.6662 0.0026 

BE1 - Ceiling Beam 7 199.1 1.6630 1.6678 0.0048 
BE2 - Ceiling Beam 8 164.5 1.6484 1.6541 0.0057 
BE3 - Ceiling Beam 9 184.3 1.6658 1.6786 0.0128 
BE4 - Ceiling Beam 10 134.1 1.6700 1.6751 0.0051 
BE5 - Ceiling Beam 11 185.1 1.6587 1.6636 0.0049 
BEBlank - Ceiling Beam Blk 12 120.1 1.6428 1.6463 0.0035 

E1A - Elbow Bend (1 side) - [1] 13 209.9 1.6373 1.6533 0.0160 
E1A - Elbow Bend (1 side) - [2] 14 170.7 1.6578 1.6684 0.0106 
E1 B - Elbow Bend (3 sides) - (1 15 268.4 1.6652 1.6856 0.0204 
E1 B - Elbow Bend (3 sides) - [2 16 230.6 1.6671 1.6801 0.0130 

E1 Blank - Elbow Bend Blk 17 267.8 1.6735 1.6823 0.0088 

E2A- Elbow Bend (1 side) 18 253.1 1.6650 1.6912 0.0262 

E2B - Elbow Bend (3 sides) 19 249.7 1.6660 1.6848 0.0188 
E2Blank - Elbow Bend Blk 20 196.6 1.6688 1.6764 0.0076 
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Phoenix(Asphalt Plant D) 

Matrix= Blanks 

Method= .e..M 
Weight of Avg. wt. Of Filter Pre- Final weight of 

Sample ID: Amber jar (g) filter+jar (g) weight (g) filter PM (g) 

M315-Filter Blk (100198-10) 168.4604 168.7989 0.3384 0.0001 

Volume of Weight of Avg. wt. Of Final weight of 
Sample ID: liquid (ml) beaker (g) beaker+cont. filter PM (g) 

M315-ACE Blk 250.7 187.2768 187.2771 0.0003 
M315-MeCI Blk 209.1 190.3888 190.3889 0.0001 
M315-DI Water Blk 254.7 177.5518 177.5520 0.0002 

Volume of Weight of Avg. wt. Of Final weight of 
Sample ID: liquid (ml) beaker (g) beaker+cont. PM (g) 
Lab Blank - Filter 188.6254 188.6255 0.0001 
Lab Blank - Acetone 200.4 189.9936 189.9937 0.0001 
Lab Blank - MeCl2 176.2 190.6747 190.6751 0.0004 

Method= M.C.E.M 
Weight of Weight after Final weight of 

Sample ID: Alum. pan (g) evaporation (g) MCEM (g) 

M315-Filter Blk 10 1.7353 1.7353 0.0000 

Matrix= P,eyjous Blanks 

Method= .e..M 
Volume of Weight of Avg. wt. Of Final weight of 

Sample ID: liquid (ml) beaker(g) beaker+cont. filter PM (g) 

AC-1 -Acetone Blk 200.3 188.0787 188.0789 0.0001 
MC-1 - MeCl2 Blk 189.1 188.1987 188.1987 0.0000 
WA-1 - DI Water Blk 199.3 188.8102 188.8104 0.0002 

Method= MCEM 
Weight of Weight after Final weight of 

Sample ID: Alum. pan (g) evaporation (g) MCEM (g) 

F-1 - Filter Blk 11 1.7264 1.7264 0.0000 
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APPENDIX D 


MCEM DEPOSITION DAT A 




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 18 Deposition (non-impact zone), grams 0.0334 
Elbow 28 Deposition (non-impact zone), grams 0.0188 
Total Deposition in Non-impact Zone Sample area, grams 0.0522 

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

Deposition Estimates, pounds 
Estimate of Deposition in Non-impaction zone, grams 0.2011 
Estimate of Deposition in Impaction zone, grams 0.4727 
Estimate of Total MCEM Deposition, grams 0.6738 
Estimate of Total MCEM Deposition, pounds 1.48E-03 

Asphalt Production, tons 
Day 1 - October 5, 1998, Tons 1,172.9 
Day 2 - October 6, 1998, Tons 1,184.6 
Day 3 - October 7, 1998, tons 921.1 
Three Day Total 3,278.6 

Deposition Estimates, pounds per ton 
Estimate of MCEM Deposition, pounds per ton of asphalt loaded 4.53E-07 

NOTE: SEE THE PICTURE ON THE NEXT PAGE 

Mcemdep2.xls 
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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 

Section No. 
BE1 
BE2 
BE3 
BE4 
BES 
TOTAL 

MCEM 

Catch, g. 
0.0048 
0.0057 
0.0128 
0.0051 
0.0049 

Length of each Cross-sectional surface 

C-Channel, ft. area of C-Channel, ft2ttt 
15.42 1.49 
15.42 1.49 
15.42 1.49 
15.42 1.49 
15.42 1.49 

No. of C-Channels 

in each section 
15 
13 
11 
14 
13 

Surface areas, ft2 
Total Section Test Channel 

344.56 2.98 
298.62 2.98 
252.68 2.98 
321.59 2.98 
298.62 2.98 

Ratio of areas 
115.625 
100.208 
84.792 
107.917 
100.208 

Total MCEM Deposition 

based on ratio of areas, g 
0.5550 
0.5712 
1.0853 
0.5504 
0.4910 
3.253 

IBE Blank 0.0035 grams I 

Asphalt Production in Tons 
Day 1 1172.9 
Day 2 1184.6 
Day 3 921.1 
TOTAL 3278.6 

!Total MCEM deposition on the C-Channel in lb/ton = 2.19E-06 I 

NOTE: SEE THE PICTURE THAT FOLLOWS THE NEXT PAGE 
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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. 

Ceiling 

Plate No. 
CP1 
CP2 
CP3 
CP4 
CP5 
TOTAL 

Length of 
MCEM Ceiling 

Catch, g Section, ft 
0.0046 15.42 
0.0030 15.42 
0.0041 15.42 
0.0046 15.42 
0.0035 15.42 

Width of 
Ceiling 

Section, ft 
21.25 
21.50 
19.00 
16.50 
19.00 

Total Ceiling 
Section surface 

Area, ft2 

327.60 
331.46 
292.92 
265.21 
292.92 

Length 
of each 

C-Channel, ft 
15.42 
15.42 
15.42 
15.42 
15.42 

Cross-sectional 
surface area of 

C-Channel. ft2/ft 
1.49 
1.49 
1.49 
1.49 
1.49 

Surface area of 
each C-Channel in 

contact with ceiling, ft 
1.93 
1.93 
1.93 
1.93 
1.93 

No. of 
C-Channels 1n 

each section 
15 
13 
11 
14 
13 

Total Surface 
Area covered 

y Channels, ft 
26.9 
25.1 
21.2 
27.0 
25.1 

Net Ceiling 
surface 

area, ft2 

296.7 
306.4 
271.7 
256.2 
267.9 

Surface 
area of test 

plate. ft2 

4 
4 
4 
4 
4 

Ratio 
of 

areas 
74.7 
76.6 
67.9 
64.6 
67.0 

Total MCEM 
Deposition based 

on ratio of areas, g 
03435 
0.2296 
0.2765 
0.3099 
0.2344 
1.396 

[CE blank 0.0026 grams J 

Asphalt Pr
Day 1 
Day 2 
Day 3 
TOTAL 

oduction in Tons 
1172.9 
1164.6 
921.1 

3276.6 

Total MCEM deposition on the ceiling in lb/ton = 9.39E-07 
Total MCEM deposition on the C-Channels in lb/ton= 2.19E-06 
Total Ceiling and C-Channel 3.13E-06 

l\OTE: SEE THE PICHJRE O~ THE NEXT PAGE 

Mcemdep1 .xis.Ceiling 
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APPENDIX E 


FIELD DATA 




TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 


Plant:_.._fl...,.,..p....h ... ra.,..,l....t _ __._p.Ab,..01..1...1.+-...i.D--------­

Sampling Location: _...T.-w.,...,,....,.cg_1_ _.E,:_..fhe,_'2,...,.t.......,h.,....>S._\____ 

l"8ide of Far Wall to Outside of Nipple: ., s Lr 

IM81de of Near WaU to Outside of Nipple (Nipple l.angth): I \ '' 

Stack 1.D.: ~ "3 ~ n 

Distance Downstream from Flow Disturbance (Distance 8): 

___lnchea /Stack l.D. • dd 
••.

:u 
Dlatance Upstrea_m from Flow Dlaturbance (Distance A): 

___lnchea /Stack 1.0. • dd Schematic of 
Calculated By: ___~-..•o.-;.a....,..,.->._'=-----~=--__.'.....~-r...._\.:,.,:r._,::r.,.c,,,,.,.\.;..,..\:il.,.'4_ Sampling Location 

Traverse Fraction Length PrOductof Nipple Traverse Point 

Point of Qnches) Columns2&3 Length Location 
Number Length (To nearest 1/81 Onches) (Sum of Col. 4 & 5) 

.J -~~,, ~.91 I 
.,. ,, 
"'"'P s /.. 

~ 
" 

o> 
I 

..;73";; 
It 

/I. ?C:" I ~ ,, ... ~ ~" 

3 .,)3~ It;.~)? ,, '$..,-g II -'I 
J,., 

f' 
,, 



GAS VELOCITY AND VOLUMETRIC FLOW RATE 


Plant: f)splPI+ 1>JQnt\) Date: lo /!f/q-g 
Sampling Location:=fT£:£>(1;, J !), ·O rtiJi__ Clock Time: ''70 5 

Run#:_ r'Y1SZ.- \ · Operators: A~L.t:ws 


Barometric Pressure, in. Hg: SffC<?)< Z>Q. ;l Static Pressure, in. ~O: • -Y,5 

Moisture,%: ~~ipr0x I °'19 Molecular wt., Dry: ¢1~,'5""£.j Pitot Tube, Cp: E:J ,<3~~ 

Stack Dimension, In. Diameter or Side 1: 6l '?J,5" Side 2: ~~. 5 )~ 

Wet Bulb, °F: Dry Bulb, °F:______ 


TraverM ,,..locll)' ~ 

Point HHlll ~~ 
Number IA.M:zO 

+ JdoAJ 
'Z - c.o 

- CjO3 
~] ""11> 

(j<. 
3 J5° 

CJ /C 
z. o· 
~ -)~ 

DI ~o 


~ "rl 

(7Jt>3 

Stack 

Temp.


OF 


Md - (0.44 x"~) + (0.32 x%~) + (0.28 x%Nz) 

Md• (0.44x ) + (0.32 x ) + (0.28 x 

Md• 

"~o "~oMa• Mdx(1·-)+18 ( __.;.._)
100 100 

)x(1·--)+18(-)
100 100 

Ma• 

r. ­

Pa•Pb+~-( )+-­1s.e 1S.I 

Pa• In. Hg 

IKP • 
Ta fA) 

v. - 85..W x Cp x IEJi x v Pax Ma 

Va• 85..Wx( ) x ( >xv--­
Va• ft/a 

a.- x xeo 

Ca• acfm 

Pa % KzO 
Oa.....,.•Oax17.&47x-x(1· -) 

.... Ta 100 

x17.&47x----x (1 • -)
/KP- -Te• 100 

0.atd• dacfm 



FIELD DATA SHEET 

&LI 

~ 

~ 	 Plant Aspb.&lt fJlc-"'-\ D SampleType: ~VS Operalor: \:::>\::>\:\. NozzlelD(ta).1?8Thermocouple#:__£U 
Sampling location TunMI E.,,k...~i ])~ Pbar: ~O · 3o Pa: - 7.o Assumed Bws: ~Filler#: 100 l"tll .of"_ 3i.JD'i 

Aun Number: h31J-/ Date: 10-CYS- c, 'i? C02: D 02: ~o ·J Meter Box#: ~~-15 Y: I. ool tiH@: I. a'3o 

I J 11Pr&lasl l.aak Rate: O· oo"I cfm@ ~in. Hg. Probe Length/Type: £1 '/G-tc-~'-z Pilot#: lf..f::../I. Post-Test Leak Raia: elm@.~ In. Hg. 

Pre1&11 Leak Check: Pitol: v Orsat: t-l J"' Stack Diameter: ;) 3 ~ ,;.,.,a~ .Jr. C(j ,$ y ~r"Posl-Test Leak Check: Pitot: _.c::._ Orsat: ..b:!../..rt 
.. 

TrllVelM Safl1>11ng Qodc Time Gu Meter Velocity OJilce Pteuure Dlnlrenlial Slack T emperelUre Impinger Dry Gu ......, Temp. Pump 

Porll nn. (24-bour Reeding HNdlllp) lllH) In H20 Temp. OF Temp. kllel Outlet Vacuum 

tunbef (min) dodc) (Vm) ft:S In H20 O.sJred AclUll CT•) Probe Fiiier Of (Tm in°f) (Tmout0 f) (111.Hg) 

A I n 01.JI 1 ~l.1"50 ;//////~·:///////////////////////-0-'/~.Y////////////////'///////~/ 
\.<1l. {"O5 D7.;l (,, 7'1<'-1 0 0(..) I .'L) I .0,.) L/ ~ J~'.) .::><"-i J./'i' 	 51 s 

s16 r:;?-s,t/ 111. '\~ ~ J ",..., ,_ ~~ I • "t (., 4:J d 5 I .,.} ~/ q ~ <1 "W< ~,, 

~< 01-..c, ,4~. 0 oo I 10 /. i(,, I.ii:~ ,, ;> 
.1<!". ~ .,)~~ ~'8 ~ie'{p }~ 5 

,,,)_ 	 ..:>6 "7'f'5 . ia,~410 I 1,J,..., I ~ 7 I ·if '7 (/0 ~s~ d5-;). l/'iJ '3 (.. "3~ :S: 
.J5 ()soc. 7'1'"t .o ~~ I ~() .:>.'lo -> .fD 'I 'J. ~~~ ~~I L/ ~ 3 "i' 2,S 5 

·~ 80~ .oo /,lb ,.;). "'~ ...;). >~ "t~ -'5~ .)~I 47 "3 -, ~~ ~ 

3< 8oc;.oi10 1.7b .J, f) 3 .:>. J ":i, ~i d5°3 	 "'! (:, ~ '7 !! ., .5d.,., 
~,,3 /.(I.:> Z>~l"i 'i?O'S .4't.;,c._, I. ")o ,J :. ~ ..).~"3 ;, ~.) ~~, I(&, 31 3~ -5" 

lt <, Ov~C.O 21~ oe.c.. l.'ilo ..:>. 35 .:>. ~., "16 d~..:I ~/'5 3 '? 3.f ~ 
.9 "' 

_, 3?l:::r.. o~"'!>;I i 1$ ({Ob I. "C, 	 °'· "3 7 '-/ '1 JS I d-1",., y~ 3~ 3-S ~ .. 7~ 
5S 	 oi'10 ~IR,{,...,... I. >lb .,).~l d. :,1 '5 'f ~"5 I ,:i ,, I "It? .c,o l "5 5--- JP' l!!O 

e. r..r, c."l"l"! Jl)..)\.~30 /. <20 ,,:), ~~ ,0."3'3 Sr".( 61~~ .l'S J ~'I </ (J 3 (,, -2__ !..,')..;\[~ 

10•·. o.o~'! (.,,. " C.~ ~'&!>LI IZ ::iCi 'loo I If;,-, I .c;~ I .c, .c; 5~ 1... ~ d~\ '15 'Tb .2__ 
")(.;> C)"l 1$ 8.;>~.o~ I. C,r-:J I ."I' I.<;~ '51 )~3 _.:),.,l of'~ ~o 37 ~ 
~ o<-:ill ~ "31 ·~- I .4b I . "i?'-1 /.<i;4 ,- I d°'f>~ ~)~,:) 51 Sc.:> t~ ~-

J 	 ~ O"l"lllt"\ ~~"3 ."te'- r. Ll.Q__._ I .s II , .i" 51 
..,.>" ~ -- ~".,) ~I '5"<.> 9g ~ 

&S <:,c,.-;S i'Y~. ~ 7 I .l/b f .<?.o 1.gC? 5"1 .J~D .;l5Q) 5';}. 4' '5 ~~ 5 

"lo ~°Ilic 	 I CJr- 1-~0 I .Ch .c;c., vl"'>o d~';).- So '-tL 'V <; s'l '!><>r . "'""' 
'1 ':> O'l.1:.2 gJ.(;).5fA 1.IJQ 1.%~ 1.'il~ ~s ..l4'.J -'-~l ~<g ~f8 l'.~ 	 s. 

3 IU<.J O'\ ~ '7 i'IS. 7 I b I . 4v I . I '1 \./C., (,..(,, .;I~) de;.,, 'f "1 LJ'i t( 7 5 
- 105 /(7b..,, <,{"9... '5 o= I• £.n I· "14 I .C, q t..,\ 8'51 6)~~ 4 Ci 'f 'i 'ti s 

$$'(,, ,,e 
110 100"{. Y..SI ~, ..... I <;.n L .9'; I .0, l/ ~~ .;i.s:::i. .J 5q so Sb t, -g ~ i$'9.M 
II '5 	 IO\t; iSl.t. ~5 o I .TZn a ·()It ,;>.t~ JI r•. .c. ~'5 .;! d'5 3 ~~ ;;i /./ ~ 5 /0'',.eJ,01 

c. 	 I L!>O jn1'!1' ~t;./.3CC I .r~n :).ri-, d-0~ Ca"5 ~5 A. $~ c_, 5;) i~ 5 

I 1'S ,,-.,"2, 3 ~~c . .) 10 I. '.lf:l I .i:..c;. I C:.C:. (,, 'f .::i~o ..i.:; \ 5o 5~ ti~ t; 


I °?>C> It?';"\ '(;r.~. 1<{S I· ).O I . 5(,.., I .50 ~ '1 025 3 ..;l5J ~o s3 Lf '1 5 
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Test Date: __--1.Q_::_"S - 'l ~Plant Name: ~..._c:k,.._\ ~ ~\c-.r*- \) 	 ---·-- ----------. ------ -· -, 

Run Number: M ~1~ - I Operator: b c \.L."":>c:...\,,.0 \i-.__ ___
I \\ 

Gas Meter Velocity Orifice Pres. Differential Slack Probe lmpingcr Dry G:is Merer Temp. PumpTravcnc: SuaplingICodt'Tlme 
Time, (24·hour Reading ~·> ln.1120 Temp. •f Temp. I Filter Temp. 	 UUllCl VacuumPoint llead f.P,) 	 Inlet 

• (l'Number . (min.) cloct) 	 in. lbO Desired Actual ft) Temp.• (l' (lla1n )• F (li_,,) .... In. Ilg
'"' l ft J 

I 10-C) g'C.:, .c:. ()06 J .~o /.5(o i .~G (,,"/ ..J~~ I ,,;i-s I 4Co 5'1 5~ ..t:"'"'""' 
...) 	 I 'lo I /l>"S°T vr.. 1. ~<..o I.~/~ •. ~'I f."54' "'/..). ...;,"\! I Al:;_l. t; 7 SS .!'\"I :5 


14''5 I lllD ;;z 7D· ~DC-> I ' '3 ("') 1. (.., ~ l . c,.c; (,, :;:, ..,.,. ,;z I ~-s ~ '77 -S-3 t; :> s 

/"5"'" I II,, 1<'.7'3.IOC> I °30 ),(,.,~ /. {o"iS. In/ ,_'.)~ ""'::>/ 0>"5 ( 4/7 5 d- '5 \ -s 
/S-5 I , 1'.Ir! "'IS.soc l·h I· '5 5 I ·S£.... (n '7 oi-s;i I ..::i-s~ 41 St 1>" I < 


3 /(oD I 1111>.L x 78. 3 70 I. ~O I. t;-$ I .':) '$ (,,(o _)~I I ;)'5~ qg ~.I.) ? 3 
 " 
!& '5 I \ l ~\ &}51. :ice I. ;)O I · '5iS I· S.c. (pc,,, '"""I I '~ .:i //"' '5 c, ~~ 5 
170 I I I°?> I ~-;z...4,ccx.:; ,,...,,/ .., ~::. _),.J ~ (J~ ~s d. I ..:J'S::, l./ °T Co r ~.?? :5" 

/ 7.::; I II<'./ 3 &&7.c:Ao 1,-ZO ') 1 \ ,J ,,.,) \ Ir-:> -J"5 ~ I ~"5 oJ. "&- (.,~ sis: s 
\) l / xu I 11 '4 Ci '51.9/l:i. ~ss 1.-.0 _j .::.. \ ::i. ) \ 

\ 

/0 ~5 ~ / ..1'50 '1°7 (,., ;;i. 'S~ '5 
~?.o. ~:sS­

. 18-S I '1...'\!>.l"rb I Y..., I ,f;'g I .'S~ 1-"5 ..,,"5 3 I ~51 '/';. ~.:a... S' c; 5 §91 )•o 
!'iO I J ;>oi. ~°I <c, c'i<=-, (. ~,.., I.~~ I· 5 '& •-S ..:l '5 i> I ~-';1 '1'1 (o~ SI? s ~·~0.005 

/C, c: I 1;,1.; ~°t.V.. "7'bo I . ' •..., l .':,'I!:. I ."S <rg' <- ~ ;;sci ....:>.::o l .. :J C'~ ~"c, 
~ c)OO I Jj..;1.\ <}o.7.~CD I. lo I.~!/ I. <...O IP& ... .., I I~< ..... 	 (_ "') <">! _.c;"~ 

,.j('j < I ., .l l!l. qoc. .oo f.b I• 4 '?:. I. 4'?. '=-I 11. arJ I .;> 5,., Cf c, {~ 7~ <; 

,.:)/0 I •'.l1.·~ '?o"t.'Z. 'T;:.c f.lO I ,l..j </. ,;; .oo '- -i .'l-5.l / .:is-z,, 'I '8' cg "'7~ ~ 

;n5 I I ;)i-<6 ., l&.j .ooo 1-tn I lj'I', :>I,:.,,..._ I '"') .)&;, ~ I ,;S I 4'1 (~ 7L < 
.- J, 	 ~,)() I 1,.\'-i L., ~l~.~0'7 I .10 I I 4\l ~.oo CJ:) ..., ~!>.1 I ~~ 1q ,......., 5
" c., 

dJ~ I 1:'\"' \ 9.) :s I1't:>4 1.~o '>.•~ ~·~o ( - ... ..:;~ I .-74$ I Lj c., .,~ "'! ""'/ s­( 

,) 30 I I ~C.G 9~G..ooo 1.so .:l.D~ 3~<~ (p<o ..,)-5 t, I JS I /.j c, 	 77 ~'~ 
J3S I q~l:) o"'ll •• .r:..o :> I'? 't, '?> • ..c..... l..L.. ).S ~ I ~"5.)... 'IK 7~ 77 5 

:J4(} I cUt>'l, q4:J l?UO J,tO I .L/'b ~ ."5v ,;:i53 I~~:, ,, 'Y, 1')!: '?i) t:,"~ 
I I 


I I 




Central Park West 
5001 South Miami Boulevard, P.O. Box 12077 

Research Triangle Park, North Carolina 27709-2077 

ENTAL SERVIC INC. (919) 941-0333 FAX: (919) 941-0234 

Sample Recovery Data 

Plant: C\ ~rbezlX ~ \e=o~ \:) Run No.: ;- ED- "'-}I~ - I 
Date: 10 - s - q g Job No.: Ss11-00L 
Sample Location: , 9 00 , , f°"":.Kbe w:.t 
Sample Type: /'Y) 3 , '5 Filter No.: /Od 194- oS' 
Sample Recovery Person: _D-s.-.""'-...,:()...~ c;. u_.__...q_\.... .... '°­...__ \.\ "?-._ss,_\.,,_».. 
Comments: '10Cfo '3~at ..,,),- , 9 901' 

F (J 

FRONT HALF 

Acetone Liquid 

Container No.: ~ m31s-i-Hl-ALevel Marked:------ Sealed: 

Filter 
Container No.: , oo 1C\'S' - os Sealed: 


Description of Filter: ____ ... ~4z s .-1-..,<.--.-.>? \~&=-.:\:,.;,.,;;,,e_____________
B. ro._1.>:? .J"-...-...__......... ... 

Samples Stored and Locked: , a +cvc...K 

BACK HALF/MOISTURE 

Container No.: M-;>15- 1-BH- uJ 

Liquid Level Marked: Sealed: 

lmpinger Initial Weight (J;(Jd1vf­

Number Contents Volume {ml} Initial Final Net OJit,-
1 l\r 100 ....._\ '3<t~.~ ~79 -zq, L. 

2 L)"C IOO ~\. ~ 'l'r'. 7 
'-10'5.~ 
~...,;;) ·-­ /7,$ 

3 ml f'-)\' 3~(..ii> 330."7 6. / 

4 56­ .....,d0D c:_ ~7(.D. (..,, 9 ?"(s,. () 1rJ. 2­
~ 

5 

6 

TOTAL ZY,1 
2..cso;,. 

Descripti_on of lmpinger Catch: __ · 
0 

..... ,·,-~...:r._M.....,.p·..."""_r......,c.--...ri..,.1,...c.tt.._ ... L.-./e--ucJ_,..r&..,_________ 
i..t.1.5-.. 2( <!w-1 ~'l t.S"S".f' fi'VM:/dwf- J -.) 



lsokinetic 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 821.830 .... 
Leak Check 1 End 822.500 ­

......Leak Check 2 Start 856.170 
/'Leak Check 2 End 856.200 

,,,...
Volume Metered 159.115, 0.000 0.000 

Leak Check 3 Start 890.255 ....... 

Leak Check 3 End 891.29 / 


Impinger/XAD H20 lnit Tare Final Net H20 Gain 
392.2,. 373.4 ~ -18.8 (29.2) .. 
394.7 .... 405.8· 11.1 17.3. 
326.8, 330.7"' 3.9 6.1 ' 
476.6"' 496·' 19.4 30.2. 

0 0 0 0.0 
0 0 0 0.0 , 

condensate Collected: 15.6 24.31 

... \Data\M315.xls, bd a 



Effluent Gas Velocity Head, (AP 
M315-1 meter temp tm 
i\p1fLPt Ap AH Ts Inlet Outlet Inlet 

A-1 1.4 - 1.183 1.92 - 43 i 50 - 51 ­
1.4 	. 1.183 1.96 . 42 - 51 .... 50 
1.4 • 1.183 1.86 • 42 ... ~"J6 35 
1.4 . 1.183 1.87 • 40 .. 36 .... 35 • 

2 	 1.8 , 1.342 j;i("z.~ 42 ... 1'- 38 <. 35 ... 
1.7 • 1.304 2.23 . 4't"' 37 - 34 

,1.7 • 1.304 2.23. 41 • 37 35 
1.7. 1.304 2.23· 41- 37 - 35 ..3 	 1.8. 1.342 2.35' 45 • 38 34 

,1.8. 1.342 2.3/7 49 - 39 35 
1.8. 1.342 2.31 • 54 ... 40 - 35 

,.1.8. 1.342 ~ tSJ54- 40 36 
B-1 1.5 • 1.225 1.95. 54- 40 ,. 36 

,1.5 • 1.225 1.95·' 54,. 40 37 
1.4 • 1.183 1.84. Strt;J 50 . 46 
1.4 • 1.183 1.84 J ~51 50 - 48 

2 	 1.4. 1.183 1.8 - 59 - 45 ~ 45 

1.4, 1.183 1.8. 59 .... 45 

,. 
45 
,1.4 ... 1.183 1.83 - 55,.. 48 46 

1.4. 1.183 1.79 ... 66- 48 ... 47 
3 	 1.5. 1.225 1.94. 61 ... 48 , 48 .1.5· 1.225 1.94. 62- 50 48 

,,..1.7 	. 1.304 2.19 , 65,... 52 49 
1.6. 1.265 2.06., 55- 52 ... 49 

,.C-1 1.2. 1.095 1.55 - 64 - 52 49 ,,
1.2· 1.095 1.56 ... 64 ... 53 49 
1.2. 1.095 1.~/, 67'- 54 - 52 
1.2 • 1.095 1.54., 72 .. 55 - 51 

2 	 1.3. 1.140 1.69 - 63' 53 - 52 
1.3. 1.140 1.68 ... 67. 52 51" 
1.2 • 1.095 1.55 - 67 / 51 ,. 51 
1.2. 1.095 ~ 55 - 53 

3 	 1.2 ... 1.095 ~ 59 ,,. 53:~1.7 ~ 1.304 2. .. 65. 61 - 58 

1.1- 1.304 2.21 - 70' 62 . 58 

1.7, 1.304 2.21 - 70 62 - 58
.I 

D-1 1.2 , 1.095 1.58,.. 55- 62 .. 59 
1.2. 1.095 1.58- 65. 62 ,. 58 

,.1.2. 1.095 1.58 - 65. 62 58 
1.2 / 1.095 1.6 - 68 - 62 ... 58 ..67 w2 	 1.1 ' 1.049 1.48 - 78 72 
1.1 . 1.049 2 ..... 67, 78 / 73..1.1 , 1.049 2 • 67 J 78 76 
1.1 ' 1.049 2 ,, 67. 78 - 77 

3 	 1.5 . 1.225 2.5 - 66 - 78 
,. 

77 
1.5 	. /

1.225 3.5 - 66' 78 77 
1.5 1.225 3.5 - 66. 78 - 77 
1.1 • 1.049 3.5 ,, 66. 78 / 78 

0.000 
0.000 /' / 

Average .:lP1" 1.1892 r 2.01 I 59 I 52.7• .... 

1.4141 
\Data\M315 xis, bd a 



FIELD DATA SHEET 
·'!?'ii' i) ~ 

~ Plant: A .;pb0tl t l' '°="' \;- \:> Sample Type: 3 I S Operator: D :U tl Nozzle ID: &L \ - .~Thermocouple #: ..B..I..__~ 
Q" Sampling LoCation Tu r'"V l f-xk.u.J~ +- t>~ Pbar: 30. 'I '5 Ps: - (. D Assumed Bws: __L_ Filter#: 1oc.l'1-'>'- c:>'l • .3 3' ~ 

Aun Number: r\.'?>tS - ~ Date: 10 -6- '1 g C02: O 02: .Jo .er Meter Box#:~ Y: 1.001 6H@: J. g :?o 

Pretestl.eakRate: .011 cfm@ '~ in.Hg. Probelenglh/Type: Lt' )1r/c.'S'SPilDll: ~i'-(\ Post-Test leak Rate: , oc 1 cfm@ _j_ in. Hg. 

Prelast Leak Check: Pilot: V'Orsal: AJ/A Slack Diameter: J '~ ~ .)h As: ~ 't# Post-Test leak Check: Pilot: ,,,.-· Orsat: __!::Jtfi 
)(_ .::: I 3<?b 

Gu Meter Vebc:ily Orilce ~euure DltltrenMI Stack T emperalUr• Impinger Dry Gas Meler Temp. PumpTr""9r'M 9anl>llna QodcTlme 

Porit Time (2~ Reading Head(6p) (llH) In H20 Temp. OF Temp. Inlet I Oudet - Vacuum 

Number (mlnJ dock) (Vm) fl~ lnH20 Desired Act.lei (Ta) Probe F1119r Of (Tmln°f) (Tm out0 f) fin. Hg) 

Ai 0 ,.., ., 14 qt.13." 'U i)\I. lj//////~~/////ff,;77~//7//7////0~'i'/////fi'/////,1~1>/////////~/ 
L·'~ 7 ·- ~{.>

5 ()-, I~ '/lit.. l/01 l.bt:J ~~ '· ~ .-,, ~5~ ;) 5 '1 'I 'ii so ......... L/
"'~ 
ID 07d~ 9'/~. '375 . c. ob I . ;:) / '· J-, 'I/ o?'> ~ .;;;i '5'7' +'c,. , !> 3...1­ "" I "S 0111\ q~ .:). 3 ..,,,..., .., 17 / . .) 7 I· ;) ') t11 ~" '3 ..,.)""j..) o/'7 31 <'./~" 

~ ;;)O Oi°!I . c;'S""i '?/n 'I~ I ;! I /. ~-, J./,J ~<I .J"\' ,, 4'7 ~~ '.3 (/ ..y 
f. (_,_d.'S /")/~3 q~ .~ "3r::> I. 3c') 1. C,,(:, 'i I ,.J s '?> ,;} ~_,_ t/Ci. 3~ 3¥ 41 

30 cJ "7'1i q~I. '5 10 I 4,..., I. w"T /.(s,C, £1 -a. ~ '5 "7' ~'5' .. <,d? '3 '5 3~ i' 

~< OIS4 °' f.4. "1~t;;;> I . '3 (._) I • C<.i ' . (. \;!. 1-J.<;. ~5::J ~~ ~ "3~ 3~ ~ 

3 'lo o;s 'i q l.ll. l'">C.r-, I ":ti"> I. r~ e, L r~ c, q;;i ..ls~ ~~~ If 'i 3~ 3~ t:; 

lf J;) o~~I q7/./{#fJO 1.30 I .(A 7 I (_ 7 SJ .J 5, .)54 9 t; 31" 3{_ ~ 
31 ~50 no 1n 'i 7f(. i 3 "3 I. "3n I ·fc7 I fn / SI O)t:.. ~ 4~ 3c.. ~~" '2, 


...Joy ~~ 'l~ .~ "°30 ,.~o _"\ .,. '\ '2 I S' I .J-< 4 rl 5 "3 h 31 
 3~ _!j_ ilS.. .;ir.,~E.""~... ~~ ... ..., "l "'> 

P-> I Id"> .n~ 3 '"i-. qg(..,.,1 ~~ \.\Q ~.~\ rL.ll 4C.. .)'i ~ ~~.;> ~7 ~ ..,
~ "'i' ~ «!/(,.,5 Oil" '?) "iR"t.310 . '1 s I. l.1 I.). 7 4 "if ~~q_ Ol5~ o/tr ;j? 37 "' .oos-?o OQn I ct'i..J . .,lq 0 qq I .J ~ I . ~ '( 'I B J5 3 ,;)5~ ft'¥ 38 3"7 -~-

7S oct....C- q<t-s.~~("") 
I '.'.f °I I . ~'I'> 1. J-g '1 q ..l'!S.il ;)..-~' 4C, 3q 3~ __!:t__ 

~ 9() O"I I~ 't't s . A/o l'J '.:ti___ I·~ 1r (. ;t ~ ~~ ,t 5 I 'I "1 '3"1 ~8 _...f_~--
~ O"t'3 t 1~•.Gf'>O I .l.n I . .::..r:: 1.rr 5'1 ,.J&i.l. C/ !' 'll"'-~~ 3~ .y"'"' .).... 

'in o<( '3 7 10~.'ig 7 I .ill> /. 7(.,, /. 7& '-~ o)5 3 A <".J 47 -9/ .e/,-., "'Y' 

q5 o'f'/5 too 'i. .1~"0 l 1 f'2, /. 7't t.n s~ .\.C:: .:2 ..l~ I ,, 8' I(~ ~t. -9 

~ /().) oqso I{)/ :I . 1..&./0 ' ' '-/ti I <1..n 1.~o 5-, _"\r '\ J-t:."3 '{7 4"2.. 1-/~ L( 

I O'S oqc; s lr:;1~ 'l."i.0 i 'iO I. 7-, J.// .2 ~I rl .i; '). if 7 '13 ~~ 4'-' ­
JIO 1000 Ir) 111. ~ ':It') I t.lb I . "'?C. 1.74 5"b .:>...: J. ~5 '; /./"7 '{~ '-/ 3 f' 

r- '> I I'S ,,.,,n lt:>:i:>.. £;.1;0 
/_ .,... I. 1 '1 I .?CJ sa "\......_°t '\ <,'.). I( fn 'i.t( '('13 

ID')-/,?;4~ 1.14 .H '3 )'SJ I{ 

I JS I 031.2 Jn3n. ~"?,fl .q-5 I '.)I I ';)I '-.) "Is;. ;I l/r. I/II q~ 

e.~,:,,... \'- r 4 IJ.n I 01'1 l .LJ n '· -, 'i' s'G 'lfn £/" . l./J 

""' ~ 
I Z[) lb~I 1()lJ 1 <;!-10 Q~ I . 'J. I/ 1. J(,, 5"b ~s~ d-5 ~ l/&i 4'1 "!> +1 

vn.;. __ 6H• r.- rm.6Vm•----- ..,. ----- ---- ­



~ 
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Plant Name: 	 Test Date: _____LQ_:::::!6-=.i~-- _________ . -·---·· __
Ac1l\..o.._I t i>la."'-\ b 

Run Number: M31'5 -d 	 Operator: bAOt>,,. t:>. \le h:.~""""'~---

Traverse 	 Gas Meter Velocity Orifice Pres. Differential Stack Probe lmpinger Dry Ou Meter Temp. PumpSampling IaoaTirae 
Time, (24-hour Reading (cll) llL 1120 Tcmp.•F Temp./ Filler Temp. 	 VacuumPoint llead ~P1) Inlet UUllCl 


Number (min.) clock) in. lbO Desired Actual ft) Temp.• r: •p (Tai..)• F f'L..)°F In. Ilg

"' \ ftl 

/ -Z. '5 I 1o'ft/ ID 3"S-~70 . <j~ / . .2<'.P (. ~<.:, 'S ~ ..l..£;~ I 01S t f( Cy qt; I{ 5 ~ 

..) 	 /{({) I JOl/'1 10~?,.(A<,.., .°' -g I. ;) (p 1 . .).(o 5'lr .)-£.,) I d5 I {{c,_ l( '{ '7'3 4" 


11/S I • , ....< INI I. "'?,,rY . /.00 I . .J '}? J. ::l "ii ~~ ...)5 :>.. I ..,JS.) "'"1<7 I.jg t'/ (J, ~ 


i50 I 1110 IO t/'f. 'i?"o 1.00 /. ~ 3 / . .) 8 ~3 JS;, 1.is 1 "-19 ""I 8' L/ 7 ~ 


15'5' I I I I l.o td-1'3- /t{O I. ~t) I .54 I ..t; L/ (o ~ ;i-s~ Id5 ~ t;tt t/'8 'I 7 ~ 


3 	 J~O I I I OJ I /rl"i/ t/.Jb I . It? I . 4,;) J. '/(:) (,,O a-s~ I ...:JSO '!Cf l/"r. £./7 It 
t 1-'5 I JI~"& 105'1.8~ /. t/D I. 7g (.'7"b (,,~ ~6;J I o25 I q~ '/ 'i t.f~ ~ 

110 I IL 3 ~ I 0-SS" ,7(po 1 un I-~ I t •'8' I (o I .....:i~..., I &s ~ ~ :$'O '7' ':? ~ 
,,er:; I I I °1,c>\ /o~::J.'13o I l/0 I. 'Sr I - )? I ( n "2.. "1.-;'d 1.,,5 3 -5" I !/~ oSI 8 <1' I 0 C9 C. .0 4l:>£>.., 

I 	 t~O I t Jt.14 /N-y, oao I • 'IC> I . '8 ~ I .~d (pl ,;i.::.:l I d5cJ 5~ Ill ~1:? t./ /Ob~-0 c;>.C> 
/OC,,.,#f. Ot:>O 

I~~ I Jl<q ®.'to I I G, I . I ( o (., 3 ~t/ I ~51 5o ~ 'I'S' t./ Y ':_ . ooS" 

t'10 I 1:1~ /Oi ;2 •OOo .'i'~ I. :J l I .. ;i I ~~ .:J~ ~ I 0>45 t 5n .c; 3 5,;i 47/ 
1<\.C:. 	 I IJLO I C>l '5 .0;)..0 •ct'3 I . .} \ I . .;l \ c..;;i .. HS.;> I ~""I 50 53 S-3 ~ 

I,,) 	 )Oc) 1.:.41 lb{l.~00 .'B I· i l I.:'). I c..~ ,;i'5t I .~4'1 50 53 :s ~ £,' 


nio5 I I J.IJ 7 lb~C>.~On ' e, lj I .J_~ L.).~ (.,lj ~.c t I ..:i. ?o 5o s4 '5 .... '1 

JIO I I~~~ 10)(3. 7fo"5 'ic /. ( <g /. I~ ~\. .:.)'5.1. I _,,~a 'SO 'S''S 5"?> '41 

~1"':> I t~.t;1 lb~(.. .<.Co j.06 f.3o 1.30 (~ .>'5"!1 I ...Y'\\ ~I 5(_ S' "5 4' 
3 	 Jfln I 1303 IOC\.0 .ooo 1. ~O> ( .10 1.?o r _r -'s' I .,J5d 51 5"'8 5'5 ~ 


~~s I r 3b9' ro~ 3 .c,,50 I· 3D I .(oc, l . c.. °t (',,,'$ .;5.l /~So SD SB :S'I 4' 

J~O I 13\~ l (') '17 7,QC:., (.~ l .c..Cc I (,C\ .) '5 3 I ;)'5 d 5 .:J S'8' 55
"'-'; 	 if 

,.,~....---v~
d 3S I 131~ 1.~o IC..~ l .I~"'i! 7~ .J-5 ::l 	 I ~ ..;:,..., '5' \ (h(l '5:X 4 
~'40~ I I~!) 1- I Lf\'1.3'8:°5 I . °30 l .C..~ l .(,.,'II 7 J_ J SJ 	I ~'50 "5 l ~o s~ 4 

I 
~- ~""' 1' ~~·~:- ~ 't/ I 	 I 

I'• ~ ........
v --­

z, ~~1, 



SAMPLE RECOVERY DATA 

Run No.: 

Date: 19 -06.._q>? Sample Box No.:_____ Job No.: 55 I 7-oo;> 

Sample Location: \~t>ne' ~--=--x.ko-.\...)~~ t'::)y~t 

Sample Type: _ _.._(l.A......._.~"""\.....~---------- Filter No.: 1 ~ 0 ,q~ ~o~ - - 3 ~e:,~ 

Sample Recovery Person: ___ _'\'\_.,;;;e..-..iY'>=»~~!?-_Sd...-..-..._....:\\...o~;;;..'-...;;;,.=L;..:~::;;.c...::..W..___;;)\,,__..;.___ 

FRONT HALF 

Acetone Liquid 
Container No.·~~\~-.)- f1-l -!'.\ Level Marked: v Sealed: 

Filter 
Container No.· 10019??- -o=r · Sealed: 

Description of Filter: _ ......... ".:3~"'-·\~~\..,o~c,...i.c_._\~;"'~~""-....1o~f..!-......:..!S~\~o~"~'Q.i>-...J?ws?>~\.::..\~~~c.~.,,'w.\.i..:.<A~\Q.
! ·..a· 

. _;.v'Samples Stored and Locked: ___ ______________ 
BACK HALF/MOISTURE 

ContainerNo.:.~-----C2...._3~1~s._-~1--_:...BuH..:..-=-~LlJi::w-_________________~ 

Liquid Level Marked: _____.::;.~------------- Sealed: 

INITIAL WEIGHT farams\ IMP.NO. CONTENTS 
VOL (ml) INITIAL FINAL NET 


1 

b~ 100 ,.,.\. ~7-S. J_ .:51'"'8 .o -_)1 . .:,) 

2 b"l lf>o..,,. \ f.aS7./ (.ll.<.... I 'I.~ 

3 
i\-1\ 5C'1.c1 S/,).o ~-0"-'' 

4 $~ \.:.c:_c... ~~ l .,) 'O(:) ~~"5. I ~S.:> . ..) .:J 7 I 

5 

6 

TOTAL 
I 7 ./ a 

..) 

Descnption of lmpinger Catch: __ 0_,u,__~~-----------------c._\_



lsokinetlc Sampling Data Reduction Spreadsheet 

TTE Exhaust 

HOT MIX ASPHALT PLANT D - BARRE, MASSACHUSETIS 

Metered Sample Volume 	 Effluent Gas Velocity Head, (AP) 

M315-2 


Run Start 943.492" 


Run End 1104.385' 1 , 1.36"" 

0.98-" 1.21­

Leak Check 1 Start 986.265' 0.98-' 1.27, 


Leak Check 1 End 986.285"" 0.98' 1.27"' 

1.3. 1.66/ 


Leak Check 2 Start 1027.325' 1.3 / 1.69/ 

Leak Check 2 End 1027.345" 1.3/ 1.68/ 


1.3/ 1.69 
/ 

Volume Metered 160.833 0.000 0.000 1.3' 1.67 
/ 

I 1.3/ 1.67/Leak Check 3 Start 1066" 

Leak Check 3 End 1066.021 1.8/ 2.31 / 


1.7/ 2.21 
1 


Impinger/XAD l 120 lnit Tare Final NetH20G 0.98
1 1.27' 


575.2 .... 548 -27.2,. 0.991 1.281' 
657.1. 	 671.3' 14.2, 0.991 1.28 / 

509' 512' 3· 0.99' 1.28/ 
825.1 • 	 852.2' 27.1"' 1.2 / 1.55" 

0 0 0 1.4, 1.76/ 
0 0 0 1.4, 1.79" 58" 42.. 41 

condensate Collected: 17.1 I 1.4/ 1.8" 57"' 43 - 42 
3 1.4" 1.77/ 661 43- 42 

1.4 / 1.791 58" 43 - 43 
0.4656953 1.4' 1.791 59/ 44,,. 43 

1.4 1 1.79/ 59/ 44- 42 
C-1 0.95" 1.21' 6~ 44- 43 

1.55556 0.98' 1.26,... 58' 44- 43 
0.98,. 1.26/ 58 .. 44. 43 
0.98/ 1.26/' 58 ... 44,. 43 

2 1"" 1.28" 53- 48' 46 
1,.. 1.2S... 63 .. 48..... 47 

1.2'' 1.54' 62 ~ 48' 47 
1.1' 1.42" 60 .. 49" 47 

3 	 1.4. 1.78/ 68 ,. 49"' 48 
1.4" 1.81/ 61, 50"' 48 
1.4/ 1.81" 63 ~ 51' 48 
1.4" 1.82" 61 ... 52" 48 

D-1 0.9' 1.16' 63 .... 50.... 48 
~

0.93,,.. 1.21 62 .... 53" 52 
0.93' 1.21" 62' 53/ 53 
0.93-' 1.21-' 62,,. 53/ 53 

2 0.94" 1.22 / 64"" 54' 53 
0.9/ 1.18/ 51- 55' 53 
1/ 1.3" 55- 56, 55 

1.3' 1.7.... 65- 58,. 55 
3 1.3" 1.69" 65 ... 58;J 54 

1.:Y 1.69 .... 65 _, 58" 55 
1.3/ 1.68... 72- 60"' 58 
1.31 1.68" 72 ... 60..... 5 

Average ,\P ' 1.53 57 44.5 

\Oata\M31~2&7x1s. bd a 



FIELD DATA SHEET 
. .!.i_:; LfN 

Q 	 Plant: A~pba.J± PL......,rr b Sample Type: 5 f "5 Operator: DC> rt Noule ID:G-L·I .J?ifhermocou~#: (<.. r-G:, TOJL. 

Sampling Location lun.nc/ Ev!v,,<6 t t?,d Pbar: 30. '1 ~ P1: · 7. J Assumed Bws: _!_ Filter II: I 0 o I~ "8: -D ( -• 3 3'!.l 
Run Number: ~~L~ - 3 Data: ID- 7-<ig C02: o 02: .z_o.j Meter Box #: iz~~~ IS Y: '· bb I 6H@: '· ~30 
Pretest Leak Rate: . ocs cfm @ .J.L. In. Hg. Probe Length/Type: <./ '/f.-lo55 Pitot #: l<.f- 1~ Post-Test Leak Rate: . od'S elm@~ in. Hg. 

Pretest Leak Check: Pilot: v Orsat: IJ.)/ A Stack Diameter: c.s.5 ·~'i.i• As:~ 91.f'J... Post-Test Leak Check: Pilot: .,L"Orsal: ~ . 	 • pK.= I·~~ " 
TrllYWM 9an1>1na OodlTime Gu Meter Velocity Oriloe Preaaure Olflerential Stack Ternper•"re lmpinger Dty Gas Meter Temp. Pump

-
Porlt Time (24-houl Reacing HNdCf1pl (6H) In H20 Temp. OF Temp. Inlet Oud.. Vacuum 

tbnber fmn) dodc) (Vm) ft~ In H20 Desked Actual (Ts) Probe f'llt9r OF (Tm in°F) (Tmout0 F) fin. Hg) 

.4 I 0 a, _-j{,,,. 101./.5~. I/////,ij~~///////////////////////-0-/~'i'///////'/////////'///,ij//~, 
5 0(,'f' I . 7. 1 { 1 . . ,.... I. ~D /, 3C' ?7 .J ).:J .)'S> ?'1 _,(' 37 01 

ID 0'-+'7 /JI I~~ : , L ' /. }0 I . "?>r-- ~7 ~3- ~~~ ~I' _]{, '37 4' 
15 0(,. s ';) II 1J _I') "0 I· Q ,.~,.., f. 3D ~7 ~S3 _.:>"5 ~ ll 1 ~> 31 ~ 

d JD ~(;.'S"' . 117. ,"(,., J ,,,.} ,.~o I· ~(.) 3.., _j-5 .J ,..:>.-;? (/I 3.i '.J") 'I 

.,.)5 0"10~ ,~... I . f'> /."3, .... /. 30 ~? ,.,.~~ ::l~~ ~I ~ ;l_ '3 7 ~,~ 

o/) <1>"10~ ,~..,~lb I (/O I <;l;). /, ~~ qJ ._)~ .. _:J'd, .?~ 3£,I 4'"4!:> ,,,..
I .g.,) I.~.,> .,... ,, 	 411!.~.t; o-r15 lnl ?. "!1...lh I ' l/C> 	 ~.<'2 '1<.. )G."'' 3 ~ o/ .;lO I ;30 • 7 70 I t/0 /. 'il~ /.'Ir~ 11:;.. ,; S:>- ,) '5 ?> ~,J 3G. 3S 4 


I./: •"t 4'5 I. '10 l,17oL I .?..) ~ i}~ ~ ~,.;;)- ~I 35' 3G:, 4"

'"". q 	 ::l. ,,,,,,.Ov•< so ,~., t;/:J l.~l'l •• ql.f I . e,'1 ¥C 	 ,;I ?J .d• 3"1 J~ 

//7.PT.I 	 ""' clt>~ 55 o,q'il '"' ;1,~ ...~.... /.Ci ~ 1.C\.1l. 1-l... ..>'5 3 J~ ~l ,~ .3 ~ ~ ~ ~ ?. 7"3" 

"'!?> I bO 075, /f.f7. ,, '5 I .,,,_, f.~ ,.g,.;.. ~ ,.'.)~d,. -1-~"S 't I '/ 'J~ 3 .:J 4 0 -114~~~· 	 ,; 
S''~~ 


O~l~ . 'ill I.~,, 1 • .J ~ ~o _j S'3 <#,.0 "'4- ,$
"5 
Jq, '·'" 	 - ­;rr"kJJ1i 	 ?o oi1 .qo l I• ..,J"";).) 'IJ 34 "'.y~ J~3.3~ •L. ( (, ~~/ 	 :!I~ 

3 ., 
"7~1;.'"' 	 I'S l>1'.~~ ISfo.c;#=:JJ! '\"!> P· ~O 1.ll(.) 5o .>~• .? ~ I ~.-. 31' - ­"" 171l.{i ~ 	 ~ og'!!.1 I. :5 ~ d2S2 irz .~L._ 1•• /, :lb So ~- ~£'2 ~ "5 37 ~~ -~ 

'95 IL. ;). :J "11.7 I 1n I If~ /.~3 ~~ ~-<""3 .•J<lid- #.J "'lt- 3<:- ~ 
qo I'-"'-&~ o )lo\ I tO ' . .y !:> 	 ~... d~~ ~'!>J •.i 3C.. 3$ .t!./'·+' "3 
'iS o"bt/~ tr-o.. o 'ID "=H2 l J{ ~ t."t~ It~-- .l51 .l.._~ ~ 'J '3(.. ~ s: ~ 

3 /OD b"'l:._t:;, ,.., 1. J l(J I. It? I. 4 ~ I. '{ ~ 'I~' !JS1 .a~~ 't;) 3 "l l~ "I 
105 o~St- I 1/0 I -~ .2 I .1. ~ 47 .:>S 3 .,1;;.:1 '11 9D 3(,.. J.{

""'" .110 
J/0 Oct n.., nCZ .~c-. I • £11-, 1 • ..i~ I . -.;z_"t 1#7 025°3 ~~). 'I'). ~ (.;> "J <.c ~ 

/1"5 ~'\~ti I:].\ q_t,.f). I. l/O J 1Z I I·~ l ! SIO ..)5 ~ ~~:a. --t).. "10 ~I l-/ i¥ i.t6~ 
1i1.~91t:S": .,ls (_ I 	 I J.D 100~ Iii 'H~:::i. i I .~7) 1 • ,_'I\ I •l.,C1 t/1 ~<~ .:u:~ 'lb . ~7 '1~~ •-t·. "~ ~"- O·Oitf'·f>.~e.< 1,.:)5 I 014 	 I "'\ Di I•~°' S' \ ;)~~ ~<3 'IS•'· •°'" .t:.!..< C\ °'-	 "~ l/ 

.:; I 1~0 J(:) I~ l<\~.01c; ·'~ \. ~" \ ..~ 	 i-C'} )(~ 'f 5 l/ 5 ""I./ I/ ~ 

liVm•_____ AH• ~ Ti• 	 rm..IAP· --	 -- ­



N Page ~of .> 

Test Date: ----~ - ;-o,ePlant Name: fl' ti D \..~ \4;, ~'-~-\ b ---·-- -------·---. -----·- --· 

Run Number: ~~,'5- ~ Operator: \::> • \.\o.h..1' c. "'-lj \.. 

Gas Meter Velocity Orifice Pres. Differential Stack Probe lmpingcr Dry Gas Meter Temp. PumpTraverse SamplingIClock Titnc 
Point Time, (24-hour Reading Head f.P1) (~I) io.1110 Temp. •p Temp. / Filter Temp. Inlet UUllCl V:icuum 

Number (min.) dock) io. lbO Desired Actual rt) Temp.• F •p fli.111 )• F (I._,,) Of Jn. Ilg
'" )ftJ 

/35 I 11:>~'\ 1"f7,~"j/ •9CJ /.;>CJ ,.., "' _1;3 -~.i: '\ I -'5~ ~, °t '17 'II s 
_, /'10 I It'> -.114' .JOO. 3'rt;> ,,~ I• .;2 1S '·-U S7 l_.,S.;t I ..>s~ '1"1 't '1 ~ .c: 

/~5 I lb'tO ...Jo.!'. ci;}. o I "\ I· 55 '. 5"S f-1 -.c" I .,)S~ ">CJ 
'I " 

q~ ~ 

/50 I I \10t:) vv_ o, R9r 1. tO I l/ ;;J.. J • 'I J In~ ~<"'\ I ....,. -a. so ~i? <t ~ s 
15'5 I .,,.,~ .;) lC> . e>c;>C.. O,J I. I '7 f. ,~ w~ .::. ~~ I ""53 56 50 Sc.:::. s 

~ ;(d) I II"-., ~u "?7o /,0 J. ~ ., t- ~c, __., '2 I--"""" I !i°O s-u -+' c; 'S"'~ 
I ~'TI\:] i.lc ~.,.~ ~ .S-C> 45/(,.,~ I I~~ ~t(,, .C~n I. °3 lo~ "'$"'I -'~ r S;L 


• •t.. 'IS

I 7() I I l~\ -'llC. -,/D \. ~ ~· 1\,1--t • :l!i co ..... ..)~.f I .;>5 i 'So s-i- S I 'S" fA1io 

I 7.:; I rr :JS- »-~, 1 tt \.~ l.~7 I.(~ I ( .., ..:l.5;:,_/ -'$0 ~D -t;" S"!:> -s­
f)\li:: ' ' \\ ,, '103 ' ~:,.,.,, I I. -s ,, ,-.:c 7 "l, ~I.fr! ),~ 'i S"C:> t; ~ r~ 5v I 180 114 I .,, ~.'le> s 

o~ I ''" {" so1xS ~ '30. \ ~.l I .r? /, ~°t I . .1 c; d.~-~ I ~~"'I ~o s "6. s .).;lC.:.-~'!13 
,, '" "!> ., "' 

JC/o I I lll"S ,:\l". (loo .Cf'5 I . .:> :l l ...L> 71/ ..:J'lS I~ 'I-fl '50 G:.o S"8 s 5"-0-aj 

iC,5 I I ... ,..., ""'- _:) '3 <- •;)IL I ,I'"> (. ~,.., '·~6 ..:i 4'~ I .,:,t.1u 5'0 ~(O S'il .s"'~ 
~ ,)C() I 1a 10 .,)~"'\·'i 70 I. I _, I HI./ I "\ .., llt~ I :J II<,. ~C> c:,; sr- 5' ~" 

do5 I I ,) I..; ..;>/{_l Ol5 I. It~ I . ~ q 1,1/11 (_'.J. ,..,u-_ I .... II..., ~C> "S "'1 <S'Co s 
,') 10 I I:> ..l • .., ..:lUl..1.~ 1. ;lo I. 4::>"7 I. C:, I <~ ~ ~4~ I ~ 4't SI 5-, $' c.... 5 
d 1"5 I l.l'3C> .J~O ,OJ-.A 1.~o I -SC... {. '? \,, 1~4 :;'14 I :Jt.1 g '5' I 57 !'t,, ~ 

~ ;; JO I i~..,_.e:, .Jl:\~01tf I , :J 1·, l .<1 J .<. 7 r,.,u ..:ll.JC, I ,J ~o S' l S't Sv '5 

.J.J.-5 I l::l.~,.., ~r;,_, 3~c; 1. ,} t) I.~/ I .c; 1 ~4 _j i./lr. I ..:l.i:;o ~l ~c, £'1 - ~ 

.J30 I ,.._.:.r) ~~o.ooo \ ".:ln l .S(c t ,c; c~ c. 'CA ,.:;)51/I .4'5?> ~-1 S°' 'S' c.., ~ 

~3') I 1.:25i; ;)~ J. It '3c 1.~ I . t:;. {,, I. c; l? G'i ,:,c..11 I ~"'.:>. <"-:l. 5'1 ~{,, 5' 
d. <(0 I ,~,..,i) _11 ~l,., ~,c, I, ID I 4~ I . '-I "l. (,,.'I.. ,~u I .:i <;I ~\ 5.'R <;"~ °' -1.-tr.lt.,.. l~.1. I { 13/°'-/. )j ..4.-t1 r \ I 

..._ 
.,., .t!"]I f I """""' I , ,.,, ~) I 

.,,,. 

~ ,rJJtiyt1 

http:1.-tr.lt


SAMPLE RECOVERY DATA 
M~\S-sRun No.: 
SS I I --DCJ .::'.) 

t0t:::n'"t<i'»=o7 .~'"!!I"\\Date: /Q-oc-'l~ SampleBoxNo.: JobNo.: 

Sample Location: I l.)n~~\ \=_?S.k\.)';;\-- \) \)c± 

Sample Type: M 31~ Filter No.: 

Sample Recovery Person: ])gm>..::, D. \-\g\"?,,4$.c.bNb 

Comments: s~ '-:.C£c-.--. G~ \ I !? I 00 ~9 $~<z."--\ 

FRONT HALF 

Acetone Liquid 
Container No.· M.~\5-3-ft\~f\ Level Marked: v Sealed: ---------­

Filter 
Container No.· I oo t '\)?.. - · D =i Sealed: ~ 

Description of Filter: bo.s 'b-- ~£ot•>,...,. ~c~..s\- \cc..,)\~ 
Samples Stored and Locked: v::;D ,z.yyvya- ~'*~~ 
BACK HALF/MOISTURE 

Container No. :____..{Y)....;...;3;;;;...:...l...;;.'5_---=~=---_..;B=-:.\:-\~-~l..::::&J~---------

Liquid Level Marked:_ _..r;........________ 
 Sealed: 

INITIAL WEIGHT tnrams\IMP.NO. CONTENTS 
VOL(ml) INITIAL FINAL NET 

1 -i cr .. o'l'\ l wo-..~c- I 00 /\.\{ 5q4 :) ..r:;;-,.c; ~ 

2 lLf. 3'h "1"' I•"\._~ .... /00 1"11 l, 7'1 :"5 f~><~. x 
3 2.2.

Ml 5o~ .o/ <;}I /_IV\.' 
4 2s, 7 

~-< \ ,·(" c.... t'-.<7.\ )()D 1q<:i.7 :8.::>4' q 

5 

6 

TOTAL 2 3, (_ 

~-t- f". {.l
Descnption of lmpmger Catch: _ .....G=Co;;,.;cd~.;mk~::::--~...:./__¢-,;::___..;;______ 

~~'>A\ -'I t-...b s G­

211-­



lsokinetic Sampling Data Reduction Spreadsheet 
TTE Exhaust 
HOT MIX ASPHALT PLANT D - BARRE, MASSACHUSETTS 

Metered Sample Volume 
M31S-3 


Run Start 104.S62 ... 


Run End 266.819 ... 


Leak Check 1 Start 147.73S· ~ 
Leak Check 1 End 147.76S 

Leak Check 2 Start 187.762 ­
Leak Check 2 End 187.787"" ­
Volume Metered 162.172 0.000ILeak Check 3 Start 226.903 
Leak Check 3 End 226.933,,..,. 

Impingcr/XAD H20 lnit Tare Final 
S94.2--" S7S.2 
674.S ......... 688.8 
S09.4 r' S11.6. 
799.7- 82S.4- ,,. 

0 0 
0 0 

condensate Collected: 

0.62569608 

1.SSS56 

Effluent Gas Velocity Head, (AP) 

M31S-3 
:\pPt 


A-1 1 I 


1 ,. 

1 ,. 

1 ,.. 


2 1 ­
1.4,.. 

1.4..., 


1.4 ­
0.000 	 3 1.4,.. 

1.S,. 
1.s­
1.4,..., 

Net 1120 G a 8-1 0.98,....,, 
... 
.. 
-

-19 

14.3 

2.2 


2S.7 


0 

0 


23.2 


0.9 ,,. 
0.93 ....... 

0.93 ..... 

2 	 1.1 ­
1.1 ..... 
1.1 ..... 
1.1 ,.I 


3 	 1.4....., 
1.4 ........ 


1.4 A 

1.3 ,., 

C-1 0.99 ,,.,, 1.29 ­
0.99­
0.99,. 
0.98"" 

2 1.2 ­
1.1­

0.92 ~ 


1 ­
3 1.3r 


1.3' 

1.3­
1.3" 


D-1 1 ­
0.9S _.. 


1 ­
1.1 ­

2 	 1.1­
1.2,-­
1.2 ­
1.2­

3 1.2­
1.2­
1.2-­
1.1" 

ilH 

1.3 ~ 
1.3­

1.3" 
1.3 ..... 
1.3,.... 

1.82 ..... 

1.82'"' 
1.82 _,, 
1.82--. 
1.94 ­
1.93,.. 
1.8 ­

1.2S ~ 
1.16­
1.2­
1.2 ...... 
1.43' 
1.43 ­
1.43 ,. 
1.43­
1.82'"' 
1.82..., 
1.81­
1.69' 

1.29­
1.29 ./ 
1.28 .I 


1.SS ­
1.42 .; 
1.19) 
1.29..; 
1.68 ... 
1.68..; 
1.67) 
1.65 .. 
1.29 J 

1.22 .... 
1.3 I 


1.44 ... 
1.44-' 
1.s1­
1.S6.) 
1.S7-­
1.57 	,, 

meter temp trr 

Ts Inlet Outlet 

37 30 ·~7 

,.. 37
3r 30 


3r 32 
 ....... 37 

37 / 32 ~ 37 

37- 32 --7 37 

42.- 34 ...., 34 


~ 36
42'"' 36 

42 1 36 ~3s 


......,364S-- 3S 

4S" ~4 ~34 


41)"' ~ r-33 

46 .. ~ ..., 32 

so· 33 """' 33 

4T 35 
 .... 34 


..so- 37 3S 

so- 37 ""'3S 

4S.... 36 ....., 36 


,...,35
4S' 36 

4s- 36 ..., 3S 

4s- 39 ...._ 3S 


-., 36 
4r 40 

,.... 36
4r 40 


50 - 40 - 37 

49- 40 ,,,, 37 


S1- 4S ""44 
s1- 4S ~44 

S3 - 47 - 47 

57 - 49 - 48 

61 - 49 ,. 48 

63 - 48 ..- 48 

62- so ~ 50 


62 - 50 r49 


63 - S2 , so 

63,.. 52 
 - 51 
67- 54 ..@:: 
73~ 53 ..... so 

74""' 60 - 58 

74 - 60 " S8 

6S- S6 ...- S8 

62- 57 
 ,.. 56 


62- S7 - 56 

62 .... 57 .... 56 


64 .. 57 - 56 

54 .... S9 - 56 

64 .... S9 , S6 


1.56- 68,.. S9 .. 56 

1.S6"'\ 68- 59 - 56 

1.43 / 68 ..... 59 - 58 

1

Average AP '' 1.so I S4 I 44.2 

1Data1M315-3&8.x1s, bd a 



--

----

m 2-?lf Fifa-/
FIELD DATA SHEET 

rJ - Plant: A~ pk:::_\\ \='\cu\~ \) Sample Type: 3'5" Nozzle ID: , / 8' RThermocouple 11: --E:r.._-~ /
-L Sampling Location I ,J,~e\ \::xho.-.yi\ l>i..x.-t Pbar: 30· SS Assumed Bws: _j_ Filter#: /"~O/f) f'-1> 3 /Cls 

...../ Run Number: "'1315-fef~ta: /Q-07-Cf~ C02: o 02: .:JO ·'1 Meter Box#:&@-/$(: 1.rKJI tiH@: 1. 8 "3CJ ~ 
Pretest Leak Raia: 0 ~pj cfm @ iS" in. Hg. Probe Lenglh{Type: 4 1/6-L()...S$ Pilot II: ~ · l 1 Post-Test Leak Rate:<!;;. ~pfm@ __!5in. Hg. 

Pretaat Leak Check: Pitot:'4.d Orsat: tV/1"1 Stack Diameter: 2.~o>a~.n Asr--.i Lf1Q ff Post-Test Leak Check: Pltol: ~rsal: !J!j:fl 
TrllVefM ~ling OodcTlml Gu Meter Velocity OrilC9 ~1uur1 Dlfluenli&I Slack T 1mper11l.lre Impingtr Dry Gas Meter Temp. Pump

-
PM-it Timi (24-Mw Rellcing HNd(6pJ (6H) In H20 Temp. OF Temp. Inlet Oullet Vacuum 

r-lmber 	 (mlnJ dock) (VmJ ft~ In H20 Desired Actual (Ts) Probe Filter OF (Tm 1n°f) (Tmout0 f) (In. Hg) 

A I 	 ~ /l.J: set .J~l.:i .tt .l'S ///////fi~///////////////////////~/~'l'//////////////////////'//~, 
~ 1~·04 ,..,}(.., 7_C' 70 ~I ;1 ~/{\ (,..0 e~50 •.:J :so '-/ '1 ~D 8C-_'.) 'C) ''· (.,..., .rotJ '" 	 ~ I 
(0 	 1•••.-.c~~ ..J(--,_ 1<.::o I 1'5''- 0-oO, 

,-.. 	 IC. . tlt .:">t~ I. ;)t../ iJ 

i'Sl<i ~-, ].~0
JC" \ 

I " .I .... '1 \'/ \I "-.) "\.)" I 	 v ... ' J 	 " 

·-	 --

AVm•______ 	 'fi .. Tm­~"'-- AH•-----	 ---- ­

http:xho.-.yi


TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 


PBnt. <bkfi?.l.u,J]J 
Date: \O JLf /i~ 
Sampling Location: TTF 'f)( hJ usJ: 
lnalde of Far Wall to Outside of Nipple: Q? 5 

1 

/ <l 

lnalde of Near WaU to Outside of Nipple (Nipple Length): / 
5/~ 

Stack 1.0.: ~~ 'Iz >< ~~ \j"2 

Dlltance Downstream from Flow Dllturbance (Distance B): 

___Inches I Stack 1.0. ::11 dd 

Distance Up.trea_rn from Flow Dllturbance (Distance A): 

,.....,,,..__lnchea /Stack 1.0. • __c:ld 

Calculated By:-~........,~-----------
Schematic of 

Sampling Location 

Traverse 
Point 

Number 

Length 

Onches) 

Product of 

Columns 2 & 3 
(To nearest 11ai 

Nipple 

Length 

Onches) 

Traverse Point 

Location 
(Sum of Col. 4 & 5) 

y 
5 



GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Plant: '\\=-iy~\:\- 7\0-1"1·\-]) Date: 10 / '-i /9i 
Sampling Location: ---YT E £-xha.uef Clock Time: I <;ss 
Run#:_ ma- \ Operators: A£-L I fWS 
Barometric Pressure, in. Hg:~ ~O.~ Static Pressure, in. ~O: -:t-. 5 

0Moisture,%:~ l / Mb1ecular wt., Dry: .Q<6,'8LJ Pitot Tube, Cp: O,<x9 
Stack Dimension, in. Diameter or Side 1: ciS.-5 1

' Side 2: 8,~.5 11 

Wet Bulb, °F: Dry Bulb,°F: ______ 

Md • (0.44 x%~) + (O.~ X %~) + (0.28 x%NilTraverM Veloctty StackYo.w 
Point Head Temp.
Ary;le. OF Md - (0.44 x ) + (0.32 x ) + (0.28 x
Number In. Hr'- fA L5~ 	 Md - 28.8'/Jlb° '~ 

~€) ~ l i'10 ~1 	 "~o "~o
Ma - Md x (1 • """'1'00) + 18 ( 100)-10 3 11 ~5 L3 
Ma• (~8.i~ )X(1·--)+18 (-)I \ l h0 ~~~ 	 100 100oa 

~ 
z. \.SS ~1... 

-er 	 ~ \I' 0 b2. 

t co 0 c- \. \ ~ J; b~ r. ­
- '?:,o 
 c ~ f, Y5 c: .;t Pa- Pb+~-( ) + 13.8- >110 3 l , ;;-,:; ~~ 	 1s.e 

/lo \') I \ ~ i:;- c:.. ;:) Pl• In. Hg 

(Jo 	 ., ,yo C,::J_? 	 IKP­
00 ~ l ,Lto ~:J.. 	 Ta fR) 

v. - 8S.4Sl x Cp x /KP x v Pax Ma 

V••8S.4SIX( l.'Zf\ )X( o.e~ "I S':3. '2­
>x v-~-,-l---

Va• =fo.\ S ft/• 

M• 3.6'1) ft
2 

Qa • VaxA.xeoa/m 

Qa• 10.1~ x '3.83<" xeo 

Qa - \(. ,l ~& acfm 

Pa % HzO 
Ce_. .. • Qex17.847x - x (1 • - ) 

.... Ta 100 

,,,_ 	 x17.847x----x(1 • --)/KP - I. 21, -Ta• 

dacfm 

100 



----- ---

FIELD DATA'SHEET 	 1,5 
f'J , 0.1'g'9 T QrcU)h,~ 

Plant A1pho.1 ~ P\s,J Q Sample Type: Y\11>}5 Operator:. J9fL Nozzle ID: r;. d,,. Thermocouple#: f 5 ) •-p Sampling location T TE £ )( ciu-i+' Pbar: :C~o Ps: - 7f, 0 . ,_ Assumed B~ Filter II: /OD X-~ • 0 I , o"# o ~ Y'-~~ 

Run Number: II\11~_i;; Dola: .J 0t5) \6, C02: Q 02: ArtbrsMZt ' Me1:9r Box #: _u_ Y: llr©~H@: m 

Pretasl Leak Reta: Q()cfl. cfm@ _..LSl In. Hg. Probe Lenglh/Type: 5 Pilot#: E~ I Posl=test Leak Rate:O.g:tj cfm@ J5 in. Hg. 


Pretesl leak Check: Pitol: ~ Orsal: ~ Stack Dlametar:4'36x&3i5 ~: 'V 'i7q£r Posl-Test Leak Check: Pilot: _::L_ Orsat: jjA

·P­

T...._..,s.n.,li1g IQodc T1me V•locily 	 Dry Gas,.....,Temp. 
-
I Pump 

Poril 	 Time HNd (llpJ lnl•I I Oudet IV•cuum 
(min» (Tm 1n°f) (Tm ou1°f) (in. HgJ 

1.,(-,..,- I ­- - I 
I .,..,. ., . " .. I · · ­
' -

I 

~" wn I ' ' . - • - x I - . . I ' ' ~ I •,, •- P -·""' . - =4'~~~-i±~~t~~~~!J~~. I -_Y'>I 	 - I - • 
p- I''-' I 	 . ~- I~·- -··· ,,. .•' "' • - - - ... • ' 	 . •- I _, ~ 

• ., = 	 - ,,. ... ' ..• - .. 	' , • ._. -~ I ' 1~-.1 I. . 

I • < _,., I 	 ' - - I \" ~ I "" - . I > 0 

I ""- ''x, ••I ' . ' I ., ' I .... \ c I .', ' 

- I ·,· ·~o.r Ifie _, 

llVm• vflP.. AH.. Ti-	 Tm­

' ­



N Page :l of ~ 

CP 

Plant Name: ~~ Test Date: __J21_5_J5J,__ ------·--. ------ -· 
Run Number: m3Js- c;~~- _______ Operator: A'fL 

Traverse Cock Time Velocity Orifice Pres. Differential Stack lmpingcr I Dry Oas Meter Temp. Pump 

Point (24-hour l~df.P,) (llll)ln.1110 Temp.•F Temp. V:icuum 

Number clock) lbO Desired Actual (\) •F In. Ilg 

'P.J -,
-




Central Park West 
5001 South Miami Boulevard, P.O. Box 12077 

Research Triangle Park, North Carolina 27709-2077 

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

Sample Recovery Data 

Plant: Run No.: mit~- Gc(~ ft JJfQA,JD 
Date: 10 5 cri Job No.: ~·51/ .. 00L 

Sample Location: Tl£ E .x h avri 
Sample Type: m '31 .!? Filter No.: I Oo l C\$ - DI a 1-1 

;
Sample Recovery Person: (-\ F- L 
Comments: __......,...__'1_s_1_D_"S_f2_ro_A- r:M_~-;,-,-£,__ ~ 

FRONT HALF 

fYl'?lls;,-<;,-~·H ~ 
Acetone 1 Liquid ---......_ 

Container No.. ty/ ( A-~ Level Marked: "'1 Sealed: :>J__.______ 
, --------­
Filter 
ContainerNo.: I OOJqi- O) Sealed:~------

/ CJ {J / ,1 >J . !> '-/ 
Description ofFilter: ~I I lll:l:lQll<\ t a( .k.rne ~.!.~ 1.a!f 
Samples Stored and Locked: ~ 

------------------------------~ 

BACK HALF/MOISTURE 

Container No.:~ .Ct-'l-4 YY1 ~ J.5 - G- ~H-G.J 

Liquid Level Marked: Sealed: 

Initial 
Volume ml 

6 

TOTAL 
'21.\. 
Description of lmpinger Catch: 

:l_7 dwt -, L-j +. '.'l·~ 



lsokinetic Sampling Data Reduction Spreadsheet 
TTE Exhaust 
HOT MIX ASPHALT PLANT D - BARRE, MASSACHUSETIS 

Metered Sample Volume 

Run Start 

Run End 

Leak Check 1 Start 
Leak Check 1 End 

Leak Check 2 Start 
Leak Check 2 End 

Volume Metered 
Leak Check 3 Start 
Leak Check 3 End 

lmpinger/XAD H20 

M315-6 

729.003 
729.268 

770.503 
770.550 

168.463 
816.51 /' 

816.574.,,... 

0.000 0.000 


lnit Tare Final Net H20 Gain 

Co 

399.7 ... 
441.9­
363.9' 
529.2" 

0 
0 

ndensate Collected: 

379.2, 
452.2· 
367.3• 
551.3. 

0 
0 

-20.5 
10.3 
3.4 

22.1 
0 
0 

15.3 

(31.9) 
16.0 
5.3 

34.4 
0.0 
0.0 

23.8 

0.644644 23.8 

42 
27 

1.55556 

g 
dwt 

... \Data\M315.xls, bd B 



Effluent Gas Velocity Head, (Li~ 

M315-6 	 Metertm 
/ip1{2Pt t\p AH Ts Inlet Outlet 


0-1 1.3 ,,. 1.140 1.9 .. 39..., 29 .. 29 

1.35 - 1.162 1.95.., 41 ... 34 ; 31 


2 1.35, 1.162 1.97' 43 - 35 - 31 
.1.3 - 1.140 1.9 - 44~ 35 32 
3 	 1.6 ... 1.265 2.34-- 43 ..... 36 - 32 

1.6 - 1.265 2.34"' 43- 36 - 33 
4 	 1.6 - 1.265 2.35.., 38....., 36 .I 33 ..1.6 ... 1.265 2.4 ... 43- 37 34 
5 	 1.6 ..... 1.265 2.4 ... 46 ..... 38 - 35 

1.6 A 1.265 2.4"" 42- 36 .. 39 
,6 	 1.75-f 1.323 2.4- 46 ... 39 36 

1.7 - 1.304 2.3 - 49 ..... 38 , 36 

C-1 1.25" 1.118 1.83- 46 ... 41 .. 39 


1.2 - 1.095 1.7 ~ 48,.. 44 .. 39 
~2 	 1.2 ~ 1.095 1.r 50..., 46 40 

1.351 1.162 1.9'" 	 so- 46 . 41 ..3 	 1.4 .. 1.183 1.95~ 58 ... 48 43 
" 1.35 ... 1.162 1.9 	 57- 50 - 44 ,4 1.45- 1.204 2 "." 61'"' 53 46 


2,;.. ,
1.45 -	 1.204 65 ~ 54 48 

64 .. I'
5 	 1.45 ... 1.204 2- 55 49 


1.5- 1.225 2.1 62"' 56 .. 51
J ..6 1.7- 1.304 2.s- 66 - 58 52 

63 ,. ~
1.7 .. / 1.304 2.5 ... 58 53 


B-1 1.2 - 1.095 1.7 . 61 .. 57 . 54 
..1.2 - 1.095 1.7 - 60 - 59 55 ,
2 1.3 ... 1.140 2 	~ 53- 60 56 

..1.3 .. 1.140 2- 68 - 60 56 

3 1.3"' 1.140 2,. 65, 62 .. 58 
,1.3 .. 2 ..... 59­1.140 	 63 60 

,.4 	 1.2 - 1.095 1.7 - 70 - 66 61 
1.4 • 1.183 2 .. 55- 65 ... 62 ,

5 	 1.45 .. 1.204 2- 74- 67 63 
,1.5 - 1.225 2.1 .. 	 70 - 68 65 

6 	 1.75 - 1.323 2.5 ... 67 .. 70 , 65 
1.7 - 1.304 2.4 - 70 - 70 66"" 

,;A-1 1.2 .. 1.095 1.7, 68 - 68 66 
1.2 - 1.095 1.7 ~ 69 ~ 68 f 67 

2 	 1.35 .. 1.162 1.94 ~ 67 - 70 I 68 
1.4 ... 1.183 2 - 76 - 72 > 69 

3 1.4 ... 1.183 2 	- 73,; 72 ,, 70 
1.4 ~ 1.183 2 -	 74- 71 - 69 

2.1 ,, 76 ..4 	 1.5 - 1.225 72 70"' 
1.5 - 1.225 2.1 -	 77 - 72 r 69 

,I5 	 1.55 .. 1.245 2.2 - 71 ~ 70 69 
1.55"" 1.245 2.2 ~ 74 - 72 / 70 


6 1.55~ 1.245 2.2 ,., 77--: 73 ... 70 
,,.1 .60 ,- 1 .265 2.34-	 74.; 77 73 
0.000 
0.000 

Average ,\P1" 	 1.1983 I 2.07 l 
/ 

60,I 53.7 
1.4359 

\Oata\M315 xis, bd B 



--- -----

FIELD DATA SHEET 


Sample Type: P\1 '))5 Operator: _Au~ ::.J~OflriiS Pbar: 3 0, H 5 Ps: ----- ­
~ Run Number: (r) 315 -+ Date: ~ g ~ / 4 '& C02: - 02:~revri= 

Pretest Leak Rate: o~oa._ cfm @ JC In. Hg. Probe Length/Type: t; i 
Pretaat Leak Check: Pilot~ Orsat: ~ Stack Diameter:Q~({~} 

Tr9VWM ~ Cock TimG \J•locily I Oriloe Pl"eaaurc Dl'llrena.I 

Point Time (24-hour Head(6pJ 

tun1>er Cmrtl dock) 

c 
D I 

2. 

2.. 

3 


0 ,'~5 
Noule ID: ~L3 Thermocouple #: I:"5- I 
AssumedBW::Qm_Filler#: >OOJ~-& /Ot}1>7i 
Meter Box #: _ll_ Y: C).CJ~ 6H@: J1'li.J 1 

Post-Test Leak Rate~:;, cfm@ .1_ in. Hg. 

Post-Test Leak Check: Pit~ Orsat: ~ 

IPump 

Inlet Ou11et Vacuum 

(Tm in°f) (Tm out0 f) r111. Hg) 

1 1 r • I 1 / 1 r y y c 1 • h,( LJ « Q >' 1 r a r _, 1 r « < y 1 « « y 1 - - 1 ¥>, I -< 1 y> « U I « !:::.< 1 ...,. r I I / 1 CZ>' ~ 

r... rm..tiVm• -- ~"'-- tiH•---- ­*" ~Te-srL~ 



N 
j'J 

~ Plant Name: 
Run Number: 

Traverse 
roint 

Number 

~ <. 

q~C),9-1 

~~:?Li-D 

rv1?JJ5-f 

Page d of~ 
Test Date: ___yQ_l(l~ _________________ 
Operator: AFL 



SAMPLE RECOVERY DATA 


PLANT Ckµ± ?1Jb Run No. m3J5-- ± 
IiJ - (p - 9a .;2DATE o Sample Box No. ~ Job No. _) -5 j 7.00 ~ 

.aa- ("~:7
SAMPLE LOCATION 1-j b G-/·Xtl/'5 r Filter No. -:'-p / 15> - JJ ~ 

TRAIN PREPARER ~ , 

SAMPLERECOVERYPERSON ____ __...__.,i.~----------~'_~ 
COMMENTS 001 <)J &2 
FRONT HALF 
Acetone 
Container No. Sealed -"'-----J-----­
Filter 

Container No. 


Description of Filter 


Samples Stored and Locked 


BACK HALF/MOISTURE rr /£)_ 

Container No. ___..V.....,'1'-/__!J.__\IVJ_'::i_l-=.S.___-_)...__-...;;.B~\-\--"""'~~--------

7

Liqmd Level Marked _......._________ Sealed 1.C:::: 


WEIGHT (grams1INITIAL VOL
IMP. NO. CONTENTS 

(ml) INITIAL FINAL NET 

-2(p .3 

/0, 72 

3 

4 

6 

·TOTAL 



lsokinetic Sampling Data Reduction Spreadsheet 
TTE Exhaust 
HOT MIX ASPHALT PLANT D - BARRE, MASSACHUSETTS 

Metered Sample Volume 	 Effluent Gas Velocity Head, ( L1P) 

M315-7 	 M315-7 Metertm 

Run Start 862.757 / Pt ~p L1H Ts Inlet Outlet 


Run End 1031.798 .... D-1 1.3 '· 1.7. 42. 30, 30,. 

1.4 / 1.8· 43 .. 29- 28,... 


Leak Check 1 Start 907.758 .... 2 1.3, 2· 42· 32- 29" 

Leak Check 1 End 907.826 .... 1.25, 2- 42 ... 34' 31"' 


3 1.3, 2· 42' 34, 30' 

Leak Check 2 Start 949.132 , 1.3' 2' 43• 36, 32" 

Leak Check 2 End 949.179 ,. 4 1.3' 2' 44• 35 .. 32"' 


1.35, 2· 48· 38,. 33' 
Volume Metered 168.879 0.000 0.000 5 1.4 ... 2.2' 45 .. 35 ... 32'

ILeak Check 3 Start 989.492 ... 1.4' 2.2· 48- 38, 33' 
Leak Check 3 End 989.539- 6 1.55' 2.3' 48' 38· 34' 


1.5' 2.3' 49• 40, 35.. 

Impingcr!XAD H20 lnit Tare Final NctH20 G C-1 1.1' 1.6~ 47• 36' 35" 


624.1 • 	 597.8' -26.3• 1.1' 1.6.. 51/ 40' 37'' 
40,687.8, 698.5' 10.7' 2 1.1' 1.8. 46" 3& 

568.7, 568.7" 0' 1.1' 1.8,. 54,.. 43" 39.. 
766.6" 794.4' 27.8" 3 1.2' 1.9' 57" 44' 4CY 

0 0 0 1.2' 1.8 ... 64· 45' 44· 
0 0 0 4 1.25" 2 , 58' 47,,- 45... 

condensate Collected: 12.2 I 1.2' 1.8 .... 61' 48" 44" 
2 ,5 1.3' 57' 47... 45" 


0.324754 18.98 1.3 .... 2 , 61" 48/ 44" 

6 1.5' 2.3, 60" 48,, 45 ..... 


42 g 1.4· 2.2, 60, 47 r 45/ 

27 dwt 8-1 1.2. 1.8 , 58, 481' 47.... 


1.55556 1.15,.. 1.8 ... 60,. 51/ 47"' 

2 1.2 ... 1.8. 59 .... 51' 48,, 

1.2 ... 1.8 ... 54... 53,. 49 .. 
3 1.2· 1.8. 60,. 54· so­

1.2· 1.8"' 621" 52· 50" 
4 1.25' 1.9" 65' 54, 51"' 

1.2' 	 1.8 ... 64. 53' 50,..... 
2 ,5 	 1.3· 62' 54· 51",

1.3' 2 63, 54, 51,.. 

6 1.3' 2,, 63' 54' 51 / 
1.45 .... 	 2.2 r 63 ..... 55, 54,. 

A-1 	 1 • 1.4, 69' 56' 55" 
1 ,.. 1.4 , 67, 57, 56;,,

2 	 1.05-- 1.45" 68' 57 1 56/ 
1.05' 1.45,. 69' 59-' 56 .. 

3 	 1.3 ... 2 ' 62, 58" 57 ,..
1.3 r 	 2 r 62" 59• 57 ... 

4 	 1.3,. 2 , 68, 62. 59 
1.35 r 2 • 641' 54,. so" 

5 	 1.35 .... 2 .' 69, 64" 59/ 
1.35. 2 ... 70' 64, 61/ 

6 1.4, 2.2/ 71' 66" 61/' 
1.4 ,. 2.2,.. 71 ,. 651 61/ 

Average ~P1 '' 1.92 I s8 I 46.8 
B·- ---· ·"'-• ........ 


http:1.05--1.45


+w FIELD DAT~ET crP,rl, ,e>,~7 
-·, . I ~AI'' 1J·I 

N Plant '-LJ:~L\--=-t) \[C·w-: Sample T~pe: ~JS/5 peralor: · L Nozzle ID: Gf L/. Thermocouple #:.£5- /
"1 Sampling tJon -rT£ f~hcu y:r-C Pbar. :_o //· Ps: Assumed Bws0.0f Fitter#: /;))fn -'J.6 i3~qo
(' 

Run Number: Al ')J 5 · ·~ Date: j 0/ 7/19;; CO?.: Q 02: -"' .-"v' Merar Box#: _II_ vO, rg~H@: J:l!:t-
Prerast Leak Rate: Q•)IJ I cfm@ .iQ in. Hg. Probe Length/Type: 5 'C;k;.U. Pilot#: ei:_ / Post-Test Leak Rate:~@_filin~H. 

Pretest Leak Check: Pito~~ Orsat: IVJ:l Stack Oiameter:2JS$5 As: rvi./f" ~ Post-Test leak Check: Pilo~ Orsa1:/]j 'fJ , . t 
Travwee,~lng IQodc Time Gu Meter Velocity I Orilce Pressure Dltlerenlial T emperalUre lmpinger I Dry Gas Meler Temp. Pump 

Porll The Head (tip) OF Inlet Outlet Vacuum 

Nlmber (min) (Tm in°f) (Tm out0 f) rm. Hg) 

-·o 

~I ........ ll<:.!''=1 '!!.'":' .. ~I / «,• ...,'66"' I 2::' ~ I !'""'.'.~ I QI• ' I .,.. '"' I;::: ' I'"'.:"' ' I lJ I -< r I J ' I 


~ I - I ' ~ ' 1- ·.- I £> I ' O ' I . ' " J 

AVm•______ AH•~--- Ti---- rm---- ­.........._ 




N 

I" Page Q.. of~ 
i1 

Plant Name: Test Date: -~?JQ__vn_ 
Run Number: Operator: ~ -----~-

Velocity Ori~ Pres. Difrerenlial Slack Probe 
llead f>P1) (cl I) in. 1120 Temp. • F Temp./ Filler 

in. lbO l>clired Actual ('t) Temp.• F 

..... I\~,\~ 




~? S~PLE RECOVERY DATA 

Plant· Run No.: Llr,fo-e/;Jiz,,,J Q fl1?:/Q -'8 
Date: l"J/7 [Cf6 Sample Box No.: ~ Job No.: )5 J7,00~ 
Sample Location: Ji'E. E xba ( ,:sf: 

_____________ Filter No.: IDo I CR~ Cksample Type:__....IYJ_~ /5 

Sample Recovery Person: --l.,.[{EL~........;:..;;::;....____________ 


Comments: <3 C)/o 4l?AIY± ~i liCA. "66I 

FRONT HALF rYl ~ I ? - <i? - 'f H--J'1 . 

Acetone f1/:::4 Liquid "' ­
Container No'.· /=ftq:g_ Level Marked:_~- Sealed: ~-~,___ 

Filter . I , "-. 
Container No._· .....:.~~&....{/___________ Sealed:_'\.~<>~'___ 

Description of Filter: __A:?~\(n'p~'"" t~'c..,QobJ~la.;~te.....::_..:..--_____.....'--'-1=-oS'7r'="""--""'*'PMll..lo..C..... ..... 

Samples Stored and Loc~-~-------------­
BACK HALF/MOISTURE 
Container No.: f\133Y& fl') ?w I ~ --<t, - ~ H- W 
Liquid Level Marked~__....._________ Sealed:"\,:i...-J~--­

IMP.NO. CONTENTS INITIAL 
VOL ml INITIAL 

WEIGHT rams 
FINAL NET 

1 '{O 

2 -g, I 
3 

4 270 

5 

6 

TOTAL 

http:S'7r'="""--""'*'PMll..lo


lsokinetic Sampling Data Reduction Spreadsheet 
TTE Exhaust 
HOT MIX ASPHALT PLANT D - BARRE, MASSACHUSETTS 

Metered Sample Volume 	 Effluent Gas Velocity Head, (AP) 

M315-8 	 M315-8 Metertm 

Run Start 31.881 Pt Ap ,\H Ts Inlet Outlet 

Run End 192.679•~ 0-1 1.3 ..... 36 - 33 ..... 330.9 	 ­
42- 34 ,- 33~3-	 ..,Leak Check 1 Start 72.262 	 2 .1~ 37- 35 33 

.......

Leak Check 1 End 73.333 i. 	 .8 .. 43~ 37 33 

.,.
3 1.15/ 1.8 .. 	 41.., 37 34 

42-i .I 34Leak Check 2 Start 111.594 .. 	 1.15- 1.9 '"' 38 
Leak Check 2 End 111.678• 4 1.15 - 1.8 - 42/ 37 / 34 


.... 37
1.1- 1.8- 43- 37 
Volume Metered 159.567 0.000 0.000 5 1.2 ... 2.1 ,. 45 ...... 38 /35 

1.7 _, 45 ... 	 37 / 34'Leak Check 3 Start 150.509/" 1.15 -­
Leak Check 3 End 150.585...- 6 1.15 - 1.9 ... 45 .... 36 r 35 

1.2- 2.1 - so- 37 .... 34 

lmpinger/XAD 1120 	 I nit Tare Final NetH20 CJ C-1 0.9 ,. 1.3 - 44- 36 ..... 36 

- ~ 44., ....586.1"' 590.1. 4 0.88 1.3 38 36 
642.4, 634.3"' -8.1 2 0.83 - 1.3 ~ 47- 37 /' 34 

567.6- 569"' 1.4 0.8 - 1.3 .... 45-- 38 ..... 35 

887.4-' 914.4"' 27 3 0.91 ... 1.3 - 54- 40 / 37 

0 0 	 0 0.88 ..... 1.3- so- 41 - 37 ,
0 0 0 4 0.9 - 1.3- 45- 38 37 

condensate Collected: 24.3 I o.s?- 1.3- 48 - 39 / 37 

5 	 0.93 ... 1.35 - 52- 39 / 37 
,,,.- 360.681722 37.8 0.87' 1.3 - 49- 39 

6 1.1 / 1.r 53~ 40 / 38 
42 g 1.1-" 1.7"'/ 50 ........ 44 /42 
27 dwt 8-1 0.95 - 1.4 - 51 - 48 ....... 46 

1.55556 0.95., 1.5- 55,. 49 ,. 46 
2 0.9 ... 1.3-	 56- 51 - 47 

0.9 - 1.3"' 	 55- 51 .... 47 

3 	 0.95, 1.5 - 61 - 51 .,,. 48 
0.95- 1.5....., 64 ~ 52 - 49 

4 1.1 .. 1.8-	 66 - 54 ..- 52 
1.05 .. 	 1.7 _, 68- 55 - 53 
1.1,5 1.8 -	 70- 56 -- 53 
1.1 - 1.8 ./ 	 67- 57 ..-54 

6 1.3 .. 2-Y 	 67- 57 ,.... 55 
.,.....1.3- 2 - 66' 57 56 

A-1 1.1..... 1.8 - 63- 57 .... 56 
1.1- 1.8 - 66- 57 ~ 57 

2 1.1- 1.8. 66-' 59 .-57 
1.1- 1.8 -	 67· 59 <: 57 

3 1.2 - 2.1 _, 	 72-' 60 .... 59 
1.3 - 2- 63,.. 59 ...- 58 

4 1.3- 2' 62- 60 ~ 58 
1.3- 2- 67.... 61 ,- 58 

5 	 1.3- 2- 53- 59 <' 59 
1.3- 2' 74- 60 - 59 

6 1.3..... 2· 	 67- 59 <;' 58 
2~1.3-' 	 72./ 60 < 58 

Average i~P 11' 1.ss I ss.2 I 45.9 ..... ,,,. ••u, ~ B~ 



--

----- -----

0 

p13~ z_ 

FIELD DATA SHEET ~,J?,1 

Sample Type: g ) 5 Operator: /J~L Nozzle ID:CL J Thermocouple #:£5-) /cP~nt:--:-4U1f:...!..lo~~;::::-;~~~=f-­
Sam~mgl.oca "~_,_,,----=~o;.;,.:...;;.-"-­ Pbar. ~o. ~'£) Ps: 11'1/ Assumed Bws~pc, Filter#: / OV ( 9J- 2 Cl, '3~/~ 

VJ Run Number: fYJ31;ff4loate: 1° "} )~ C02: 0 02:-..m.. Meler Box#: ~ Y: /,CJ::>\ tiH@: l1<fs3 
Pretest leak Rate:Q,015 cfm@ £In. Hg. Probe Lenglh/Type: '!OJ ~:.fS-) Post-Test Leak Rate0,o5 cfm @15._ in.ii~~­

__;;;;___Pretest leak Check: Pilot: IJ48 Orsal: ~ Slack Diameter: - As: _ - Post-Tesl Leak Check: Pilot Jv,fflOrsat: lJ!Ji 
TrllVefM s.n.i1ng Qodc Time GuMetet Velocity Orilc:. Preuure Dltlerential Slack T1mpera1Ur1 Impinger Dry Gas Mew Temp. Pump-OFPorit Time (24-hour Reading HNd(6p) CAH) in H20 Temp. Temp. Inlet Oudet Vacuum 

tunblr (min) dock) (Vm) ft:S lnH20 Desired Actual rr•> Probe fhlr Of rrm ln°f) rrmout0 F) fin.Hg) 

I'S)~ ;L;._7 ~~ I/'/////~·:'///////////////////////~'/~'l'////////////////////////j' 
l '519- bG"7a4~ '1) ,t} n1~ nm -5~ ~("') Q.';(J ;:}_i q. 5..b 

I
) l;<:.Q ld-.C7 .J:S2;::::. '7 ("°"'\ J.Lt 7 2,4q ~I ~7 ;;c 

j 
'} X:...7.~ ":l~7 c:n 7/ IC'\ z4 7 -z..~CJ ~I ~/ .I::.:-/ 
\; vJl;c..'+ ~·7J~ v 

~ 

7n "<--'4-~ <....Y."1' ~? .':)~ ~7 

--· 

·- ·-- -­

llVm•______ ~- llH• r.- Tm­



Eastern Research Group 
Sample Chain of Custody"-EIG

tAST! RN HF.'I.f Al\Ct1 C.ROUP, INC 

~ 
vJ 
,_.. 

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 Weigh 1-Weigh2 Weight of filters 

100198-01 0.3403 0.3402 0.3403 0.0001 YES 0.3403 
100198-02 0.3361 0.3361 0.3361 0.0000 YES 0.3361 
100198-03 0.3387 0.3385 0.3386 0.0002 YES 0.3386 
100198-04 0.3362 0.3362 0.3362 0.0000 YES 0.3362 
100198-05 0.3408 0.3409 0.3409 0.0001 YES 0.3409 
100198-06 0.3389 0.3390 0.3390 0.0001 YES 0.3390 
100198-07 0.3390 0.3391 0.3391 0.0001 YES 0.3391 
100198-08 0.3377 0.3378 0.3378 0.0001 YES 0.3378 
100198-09 0.3362 0.3363 0.3363 0.0001 YES 0.3363-.­
100198-10 0.3384 0.3384 0.3384 0.0000 YES 0.3384 

DI Water Blank 176.4277 176.4278 176.4278 0.0001 YES 

Received by: ___________Relinquished by: -· t=.N 1\=-­
Date: { IL 2 J Date: ________ 



- -

t.l 

Central Park West 
5001 South Miami Boulevard, P.O. Box 12077 

Research Triangle Park, North Carolina 27709-2077 •If•/!ff!fd.FIC ENYIRONllENT.AL SERVICES, INC. 
(919) 941-0333 FAX: (919) 941-0234 .
"" Sample Chain of Custody Record

' PLANT: Asphalt Plant D PROJECT NO.: S& 
RECOVERY PERSON: SAMPLERS: 

Analvtlcal Reauest 

Sample Sample Number of Transfer Cornnents 


Identification . Description Containers PM Analvsls MCEM Analvsls Oocwnentation 


I . 
M315-1-F ,/ Method 315 Fiiter ,.- reTr• I) Ir J1 o~._ yes yes ,/ /~.rlel ICJ/65/<i? / &Nrv-.....,~//-~ ... 

{.M315-1-FH-A ,/ Method 315 Front Half Acetone rinse (.~~ o,._.._ ves yes . ,/ /OAI"' .() .&.../j;. 

M315·1-FH-M ,/ Method 315 Front Half MeCI rinse f-"'O> .,.1.) 0"'< yes ,/ ,,., 

M315-1-BH-W ,/ Method 315 Back Half & BH Water rinse (S'oo,.,\. \ O.,..C!. yes ./ cl"~ J,;L,.~ 


,
M315-1-BH-S ./ Method 315 Back Half Solvent rinse /a-,,,, .....,.\ 0 yes ./d 

M315-2-F ./ Method 315 Fitter -"'> ~e.~c·. ~~~\... n~ ves yes ,/ -r.. ""~ 10/1./q 'o Ao •••• ,, .....l~ ............ ·-~ 


M315-2-FH-A Method 315 Front Half Acetone rinse l"it.::e> ...._, .\ ves yes ,/ ,,...::.:- .... ,c:. ... ~ 


M315-2-FH-M Method 315 Front Half MeCI rinse /~bO ,....._t.') /)(\Q yes ./ 

M315-2-BH-W Method 315 Back Half & BH Water rinse (Seo,.\.. 0""'2. yes ,/ (. \ ci..:>d ..... 


...>M315-2-BH-S Method 315 Back Half Solvent rinse (JS• ,,..q t:::;<-1? yes ./ 

M315-3-F Method 315 Fitter -> ~I!. h\ ~;!>\,... ()-1 yes yes ./ T-~ .1.-...\ 10/7/<HJ 

M315-3-FH-A Method 315 Front Half Acetone rinse l,iroo w.\.\ r,_,. yes yes ./ 

M315-3-FH-M Method 315 Front Haff MeCI rinse ,...,,..ct yes ./


;' ~00 ""'·" 
M315-3-BH-W Method 315 Back Half & BH Water rinse(<-~t41.\ 0.-..«.. yes ./ (_\,...~ ...... _,
M315-3-BH-S Method 315 Back Half Solvent rinse (Sbt:> ....\.\ O'l'lil yes ./ 

.......___

M'3t5-4-F / Method 315 Fitter ', r/ yes "- yes ......... 


..........__ 
 ~ ...........
M31S>4cFH-V Met~ Front Half Acetone~ - '\. yes "-...... ves " 
' 


..........__

M315-4-FJ(-M Method 315 f1Dnlt:falf ~nse " v-a. '---...._ 

M315-#BH·\lll Method 315 Bae~ Water rinse "' yes ""- '--......... '-........ 

M3j.5-4-BH·S '\. Method 3~ck Half Solveri~ r-.... ""' yes 

..,...,, "' '- ' 
-

'\ 

""' 
M3T5.;.5-F / Method 315 Fitter .... /') yes ""- yes '--......... 
 " ­
M315-~·A./ MethcXtSt!i Front Half Acetonu:lnse "\.yes 'ves ""' -............ ~ 
""' 
M315-5-Fl;)M.. Method 315 f-"l'61U HallMeCT rinse '\. yes'-....._ ---........... ~ -,
' "" 
M315-~H-W"-.. Method 315 B_,_ r1a1...&,_BH Water rinse "' yes r-..... ~-

yes '-1 ----.:,. I'M3%5-BH-S "\. MethCljf.4t5 Back Half Sof'Jenlrlnse "' ~- '\..1 - ""' """' 
../ 

Relinquished by: Time 

I 10}.~Tty '( ! \(o~J.t, P~oe14•f ~~ 
I. '\ . 

Date Time-,. Rc.c..c. ...~<...,! '--..} [) ~ I 
l~~Jqg f: 'f2.[.jJ, 1Ja l.M-1 en ~'<7 _.r_ ~ k"'\ ­

, 

JUcustody.xis 

http:ENYIRONllENT.AL


Central Park West 
5001 South Miami Boulevard, P.O. Box 12on 

\'.I /l!i!fd.FIC. ENYIRONMENTAL SERVICES, INC. Research Triangle Park, North Carolina 27709-2077•If•
\JJ (919) 941-0333 FAX: (919) 941-0234 \/-) 

Sample Chain of Custody Record 

PLANT: Asphalt Plant D 

RECOVERY PERSON: \...... 


Analvtical Reauest 

Sample Sample Number of Transfer Comments 


Identification Description Containers PMAnalvsls MCEM AnaM;ls Documentation 


. . ' . IOOJC\ ~ -() l 1 -04 
M31!H>-F Method 315 Filter~ ,.,., 'I>• ...lJ • -..-h.c, ... rj) ves ves ./ ~ I u .b,, .... · <-<~ 1.-.~ a;,,.d,'r 1n.1P 
M31!H>-FH-A Method 315 Front Half Acetone rinse ~"b"'\~I :r.r Yes ves ./. l u 

M31!H>-FH-M Method 315 Front Half MeCI rinse :l<.'-J ·0".- I ves ./ 
M31!H>-BH-W Method 315 Back Half & BH Water rinse i:;;..~--....1.; ves ./ ( Vn-i~ A ­" I
M315-6-BH·S Method 315 Back Half Solvent rinse~.....___, ·~ ~ I ves ./ <J 

v )COt'"'J'i{-~ 

M315-7-F Method 315 Filter na I /J • ,.[) ..... .1 I ves ves ./ 

M315-7-FH-A Method 315 Front Ralf Acetone rl~...J ·c-..r I ves yes ./ 

M315-7-FH-M Method 315 Front Half MeCI rlnsei..t):i),., I ·n_..,- ves ./ 

M315-7-BH-W Method 315 Back Half & BH Water rl .... .'o.r ' { ves ./ ,.. v....._ -IJ . 


M315-7-BH-S Method 315 Back Half Solvent r1n · - -v ~ ,,... 1 • r...',... I yes ./ u 
" 

M315-8-F Method 315 Filter r:>.o~ , ,JJ •A .l I. ves ./ 100 J"rE,-O(o"""' 
M315-8-FH-A Method 315 Front fiatf Acetone rl1 -· - I ves yes ./ d..i.._C""9 """ I { ,..., r-
M315-8-FH-M Method 315 Front Half MeCI rinse s:5...- \ 1cvr I Yes ./ v 

M315-8-BH-W Method 315 Back Half & BH Water rin~ Lhr I ves / ("' v__,__, Al ~ 

M315-8-BH-S Method 315 Back Half Solvent rin~ \ i.~_ I yes ./ n 
.... - 1... .......... .............._ 
' ' ""'-. vesM3*9-F MefnlM.al5 Filter ........... ""' 
' Yes 

M315-g.ei-A Method 315 'F1'tlM.t:ialf Acetone rinse "'w!s ~es ........... ............ 
M315-9-Ftf-M.. Method 315 Front Ha~CI rinse .......... ve~ ""'-.. ............. 
M315-9-BH-W°' Method 315 Back Half & BH'Wilter rinse ......... ..............""'" "' M315-9-BH-S ......... Method 315 Back Half Solvent rlnh.. ves ' ........... .............. 


~' ""'-. 7 " / "' J - .........._

'""' ' 

~ 

M315-10-F / Method 315 Filter ..-- ves7 yes 7 / / 
M315-10-FH-A/ Method 315 Front Half Acetonuin'!fe vest' ves / / ,/_,,,
M315-10-FJ;MQI Method 315 Front HalUAeCT'rlnse / veV / 

M315-1J>tBH-W Method 315 Baenialf & BH Water rinse 7 / ~ 


M3~10-BH-S M~ 5 Back Half Solvent rinse / /yes* / ~ 


_..,..,/ / / 

,.---..... / / ~ 


~ Time

f;:~hrc~~, f- ~)n ( t0 /t°1718 ~! ~o 
Date rimel'telh1qt1ili~~

~U::C\ ,' 

~ 
;f)d}< 

I

\ 
4~t2-

,._ ___.__Linln l.l,, IUJ dt'I - I ~ ._ J'O/!?J/13 
J I Iv (/0

custody.xis 



Central Park West 
5001 South Miami Boulevard, P.O. Box 12077 

!') Research Triangle Park, North Carolina 27709-2077 •1r•/i1f!fd.FIC. ENVIRONMENT.AL SERVICES, INC.vJ (919) 941-0333 FAX: (919) 941-0234 -+=.. 
Sample Chain of Custody Record 

PLANT: Asphalt Plant D Ch"J.e , ~~ .\.. 
RECOVERY PERSON: '.J ~ , • ~ ' " • 

u 
Sample Sample 


Identification Description 


M315-FB1-F Method 315 Fiiter \~~lr<'- ~:~'I...'\ 
M315-FB1-FH-A Method 315 Front Half Acetone rinse 
M315-FB1-FH-M Method 315 Front Half MeCI rinse 
M315-FB1-BH-W Method 315 Back Half & BH Water rinse 
M315-FB 1-BH-S Method 315 Back Half Solvent rinse 

/ 

M315-FB2-F Method 315 Filter I PE""~t l>1~# } 
M315-FB2-FH-A Method 315 Front Half Acetone rinse J 

M315-FB2-FH-M Method 315 Front Half MeCI rinse 
M315-FB2-BH-W Method 315 Back Half & BH Water rinse 
M315-FB2-BH-S Method 315 Back Half Solvent rinse 

/ " M315-Fiiter Blk Method 315 Filter Blank I ~ UIS*\ 
M315-ACE Blk Method 315 Acetone BlanR ../ 
M315-MeCI Blk Method 315 Methylene Chloride Blank 
M315-DI Water Blk Method 315 DI Water ReaQent Blank 

.. r '\ 

" (~:rj_l6~·f ~~\l\N1v 
·-:_.: . .,-·- ·-- uy. rte::~, ... ._.;._ ";>J ! 1.7-__C,, } I 

Lrit, lJQ\AAfVI -i ~ ..r­
v 	 I I • I ') 

Custody 

~ 

Number of 
Containers 

"""' 
0.-.&. ,.,_ .._ 
o-. 
o~ 

ONE 
"'...i E 
Oo-lf: 
C>l\JI: 

O..Je 

!}rJ~ 

O>J~ 

°'-Jr;;­
01\I ~ 

PROJECT NO.: S617.0~ ' 
SAMPLERS: ,o ,-

Analvtical Reauest 
Transfer 

PM Analysis MCEM Analysis Documentation 

yes 	 yes ./ 
ves 	 yes ./ 

yes / 
Yes ,/ 
yes 	 ./ 

ves yes ./ 
yes yes ./ 

yes ./ 
yes _/ 
yes ./ 

yes yes ./ 

yes yes 
 ./ 
ves yes ./ 

yes ./-

t{ TimeIC)~f°i ~ :\(u 
Date 	 Time 

rojr?./c,f +··+z­

' . 

. ~ ~A.\. t 
// 

Convnents 

"T, .."-c.v ..-..f-. lc.2.\ 
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Central Park West 
5001 South Miami Boulevard, P.O. Box 12077 ~ '.;:;:~/:::::,:;::;. ~{::;:::~;::=;::::=::·l"'-1-,~-

Research Triangle Park, North Carolina 27709-2077 ''' PACIFIC ENVIRONIENTAL SERVtCES, INC. 
(919) 941-0333 FAX: (919) 941-0234 

Sample Chain of Custody Record 

PLANT: Asphalt Plant D PROJECT NO.: S617.002 1>82.l2-V 1LL. I~~ 
RECOVERY PERSON: \)€'e.~~ ~ SAMPLERS: {.'--- ~~ 

Analvtlcal Reauest 
Sample Sample Number of Transfer Conments 

Identification Description Containers PMAnalvsls MCEM Analysis Documentation 
,,. 


CP1 CeDlna Plate ves ves ./ 


CP2 Ceillna Plate yes ves ...­
CP3 Celling Plate ves ves ...... 
 -
CP4 Celina Plate ves ves ""/ 

CPS Celling Plate -.f\ ' yes yes Y' 

- "·""- ~· " 'x \} , t)j(') f.J.r:.1 UL\..EC\ L.D\,. ldJ 
,_ ,,,_, I ~'IClll~ 1W r'ldll!f I\. c_p~-- ./ " µ

yes yesCPBlank CeRlna Plate Blank '""" ,/ 

./ 
BE1 Celllna Beam ves ves v -
BE2 CelUna Beam ves yes ......... 


..,...,.,.BE3 Celllna Beam yes yes 
BE4 Cellina Beam ( ves yes .,,.-­
BES CelHng Beam 1' L-v ves ves ,,,­ ~ 
~~~ 

/. ...,......._/\I/ 1:>1 0 ""di r"'' r ,,,,-,.,- l',£J,. 

\ - ... a~-

·- ,,"'\ '""'""" ·- " BA-
r 

fYBEBlank Celling Beam Blank \ ves ves v 

E1A Elbow Bend (one side) ves ves v 

E1B Elbow Bend (three sides) yes ves v­
E1Blank Elbow Bend Blank ves ves / 


E2A Elbow Bend (one side) ves ves v-­
E2B Elbow Bend (three sides} yes ves v-­
E2Blank Elbow Bend Blank yes yes v
~4·

/';. 

-
Rel!nqulahed Time 

~\t.Ilte..-~ v: \J~.n ' I 
I ~6/1°.f~s l: 2.. 3 

f ' ­
·- ll ·-- Date Tune 

!Jf.,.I{)"',;J:_ --~~'ow~ l 
vofrIra I .'~3 

custody.>els 



APPENDIX F 

QNQC DATA 



NOZZLE CALIBRATION SHEET 


DATE: 8'-S _clS> CALIBRATION BY: Q~ CM~oeU 

Nozzte 

Identification o1 , in. D2 , in. 0 3 , in. ~o. in. 0avg


Number 


G- L - I 0.18~ o. ,g? 0.1~~ -o·- o ... i8S' 
' 

I 

Where: 

o1,2,3 = nozzte diameter measured on a different diameter, in. 


Tolerance =measure within 0.001 In. 


~D = maximum difference in any two measurements, in. 


Tolerance =0.004 In. 


Oavg= average of o1, o2, 03' 



NOZZLE CALIBRATION SHEET 


DATE: _ _..8'....-_s_-_cri?__ CALIBRATION BY: D\) \-\ 

Nozzle 
Identification 01 I in, D2 , in. o3 , in. ~D, in. 0avg

Number 


, I ({ 0.
G-L -d. • 1~& • 110 ; •OO~ ~ 18 °f 
l 

Where: 

o nozzle diameter measured en a different diameter, in. 1,2,3 • 

Tolerance - measure within 0.001 in. 

~D = maximum difference in any two measurements, in. 


Tolerance = 0.004 In. 




NOZZLE CALIBRATION SHEET 


CALIBRATION BY: \)°\> \\ 

NozzJe 
Identification o1, in. o2 , in. 0 3 , in. ~O, in. 0avg

Number 

G-L- 3 "l~'S • J 8'"5: . 18'5 0 0 i~5. 
' 

' 

Where: 

nozzJe diameter measured on a different diameter, in.D1,2,3 = 
Tolerance =measure within 0.001 In. 


~D = maximum difference in any two measurements, in. 


Tolerance= 0.004 In. 


Davg= average of o1, o2, o3. 




NOZZLE CALIBRATION SHEET 


DATE: g -$ -q?? CALIBRATION BY: Db \--\ 

Nozzte 
Identification D1, in. o2 , in. 0 3 , In. ~D. In. 0avg

Number 

• 1'8'( .. el'?!· C> a6-t--i.f 1'8r: 18'7 
I 

Where: 

o1,2,3 = nozzte diameter measured on a different diameter, in. 

Tolerance = measure within 0.001 In. 

~D = maximum difference in any two measurements, in. 


Tolerance =0.004 In. 


Davg= average of o1, o2, o3. 

24 ( 




TEMPERATURE SENSOR CALIBRATION FORM 


Temperature Sensor No. Es - I Sensor Type /<. - TC. Length ___ 

Ambient Temp. °F ____7....~------ Barometric Pressure, "Hg 3D . IS 


Reference Temp. Sensor: ---'---------------- ­

Date Ref. Temp. Temp. °F Temp. Within Calibrated 
Point Source Diff. % Limits By

Ref. TestNo. YIN 
Sensor Sensor 

r c...E.
1 yl+.JD 3..:l 3:1 0 ~t"'I~\ 

AM"-·2 I). /). 0Ai-r 't t\"" 1..1 

~\\3 HJ,.., ,;i Jo .:) ID 0 y h\'\ u 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

% T D'ff (Ref. Temp+ 460) - (Test Temp.+ 460) x ~ l.S %
1 100 emp · = (Ref. Temp. + 460) 



.... _ 5001 South Miami Boulevard, P.O. Box 12on -- ­

=-~-';' .· ll· 1 	 Research Triangle Park, North Carolina 2no9-2on 

Central Parle West 

PACIFIC ENVIRONMENTAL SERVICES INC. 	 (919) 941-0333 FAX: (919) 941-0234 


L~i'rl<- l.:...1-l~I<.:. 
Initial Dry Gas Meter Calibration Form (English Units) (1) \ Q @ r.. <'-( ti }-! .s 

Date: 	 Meter Box No. r/\"b . •. \ 

~ ~ _.,aH= 0.5 H._ VA· c Dry Gas Meter 
Trial Gas Volume Meter Temperatures 

Duration Initial Final Net Initial, Inlet Final, Inlet Avg. Inlet Initial, Outlet inal, Outle Avg. Outlet 

Trial (min) (ft3) (ft3) (ft3) (oF) (OF) (oF) (OF) (oF) (OF) 
1 ~.C cv. -:<..\ 1.. l'»,{(,;:. !, \'1' 1 "7 17 ·1 7 17 17 7 7 

2 c;,c t.:. l. S. <;LD l,.."3 ~..:. .. <)l:.C '""Z..,C.Oc. ·1-1 -, "<f I'{ 11 7\ 7•· 
( .,,3 ~.c ~>3 u <;""£...> (:)Z (ll ·t-. c 11 	 )'O r~ l)" -r, Ir' 

Reference Meter Meter Box Reference 
Gas Volume Meter Temperature Correction Orifice Press 

Initial Final Net Initial Final Avg. Factor aH0 

Trial (ft3) (ft3) (ft3) (oF) (oF) (OF) y (in. H20) 6 ~1€: 
1 11'<7. 70\ 7~ l..'t-~ l I '1~7 /'°'I I c-1 I~ #DIV/O! #DIV/O! I ''1 'LL .,.,,..,2 /)(·1.l:.% ·1 ·11 (· (e-1 ·z..u1·~ /lj #DIV/01 #DIV/01 / 	 I ye·!.$l"i (. C0~ 


3 l 'i I ( 1.:7 ·7q 3. (,,;"- I c,4e1 I ~1 t(".:;;. JS"'.) #DIV/O! #DIV/O! 
 i:-'1 ~: ""~ 

- .6H = 0.75 7 ,. Dry Gas Meter 
Trial Gas Volume Meter Temperatures 

Duration Initial Final Net Initial, Inlet Final, Inlet Avg. Inlet Initial, Outlet inal, Outle Avg. Outlet 

Trial (min) (ft3) (ft3) (ft3) (OF) (oF) (oF) (oF) (oF) (OF) 
~' :---.. ~-.:_,;1 ~ ''-- G1~'.Z~I C:t z_, C.. !-} ·f..,.~li() "t\2 ';)' l. i) z., 	 '?....J '.j .J 

2 ') . ...;. (,.~L..t..t.:7 lc~<-r33 ·l.- 4-(..A.> y-z.., '>j?,, )~ <_i".) '?JI ) ! 
,~-43 ')' .:;, (..'t- --{, I 33 L4-1,r.. n 'l 4'-1: ~3, 	 ~4 ""{ ! 8 z. ','Z. 

Reference Meter Meter Box Reference 
Gas Volume Meter Temperature Correction Orifice Press 

Initial Final Net Initial Final Avg. Factor aH0 

Trial (ft3) (ft3) (ft3) (OF) (oF) (OF) y (in. H20) 

1 ~CI, C'--' b'vS,J"i'-' ~; l;.. 	 #DIV/O! #DIV/O! l '047'1 •<1 11 . :-, Ip;_) 
~ ., l J 

2 ~ v ~.'3"1!, ~!c~,11) ·:,)I l '/ c:f 7"1 ·1 C( #DIV/01 #DIV/O! : ·~y .·, 
\II. .J.) I.11,;.1{

3 ':{ c ::) .11) Y~<:o).l ~z., .:... ~ l 'i 1 ,, fr1 l''I #DIV/01 #DIV/01 .'1. <.:.. c•7 

6H= 1.0 I . , 	 Dry Gas MeterI 

Trial Gas Volume Meter Temperatures 
Duration Initial Final Net Initial, Inlet Final, Inlet Avg. Inlet Initial, OuUet inal, Outle IAvg. Outlet 

Trial (min) (ft3) (ft3) (ft3) (OF) (oF) (oF) (oF) (OF) (OF) 
1 ~-, 1..:.. V' 7. l. l ?' ·~~~ .. .,.~-; '7..,~ ~.....:. .. . A- "i; ·.:;- ~-.;- '?( ·:..,.,, ~~ L 	 "5 L 

..... ­2 <:", ~· (;,')C."'f~\ e.; 'S 5.u.: ·?_.'i> 07 	 'S' ·~· "S" lu '"'$ L.. ~ '- ..) '-' -	 ' 
'<,'"3 ...., . '~ c...s·LL.(.,..: (;".)(.;,Q'1c (_ _':) :_,--::: ·< ~.:. -..:; 1 J 

7 
I < :.. ~-; )" . -

master.xis 	 8122197 

http:Z..,C.Oc


I Ct)Reference Meter 	 Meter Box Reference 
( \ 

':/ 

/l (.;1 "I
Gas Volume 	 Meter Temperature Correction Orifice Press 

Initial Final Net Initial Final Avg. Factor aH0 

Trial (ft3) (ft3) (ft3) (oF) (oF) (oF) y (in. H20} v 
'.) 	 6 \-\€· 

l '"'1 z.1 '!IC~ ,-;-z.. i1D,";S1.:.J 1....,l tl ! "'t 1'"\ 11 #DIV/01 #DIV/01 ,'1(,'--L 
2 I\ 1c- \ 1..-J ~13.'5{'{ '!.,., L,,_·z... 1.,, 1 "I /<-\ #DIV/Of #DIV/01 [, '"l <T'"l~<f Ccql 
3 '")(\~.~~.; t I{.;,, Z..1"2- z...1 n I~ 7 "1 I~ #DIV/01 #DIV/01 ,°( \o~'t {, t L I 

'>S ' ,AH= 2.0 Dry Gas Meter 
Trial Gas Volume Meter Temperatures 

Duration Initial Final Net Initial, Inlet Final, Inlet Avg. Inlet Initial, Outlet inal, Outle Avg. Outlet 

Trial (min} (ft3) (ft3) (ft3) (OF) (oF) (oF) (oF) (OF) (OF) 
1 "), c (.;.5Ct,,C"fC r.. ~"l .'15K 7,.~ lo3' c;.:i:- ~<{ 'i57 E'3 ~~ 'is 'f 
2 ~,c !(, <)<) ''1 )'{ c.;.(.,-:,,n3 ) ~l <' '!S~ '5 '1 )'i <?d- "S~ '8"<f­
3 (,-' --~ '(,,":!,I~ ~-3 (.,L"7 I I I I ·s.(l 1s 'iS" '1 9. c °t 0 g<f- 'b :) '5 \ 

Reference Meter 	 Meter Box Reference 
, 

'l, cc-~;\111
Gas Volume 	 Meter Temperature Correction Orifice Press 

Initial Final Net Initial Final Avg. Factor aH0 
.,:

Trial (ft3) (ft3) (ft3) (oF) (oF) (oF) y (in. H20} ) 

1 'k, I(,,. ·z.:1z.. ~Lc,cZ.1.. ~ .1 S'C 7c, 19 79 #DIV/01 #DIV/01 .e-ll 13 
2 ~Z..CJ,Cil-1.. l<i( t..,, :11 ~ 2, .1 <; l ·7 9 l't l '1 #DIV/O! #DIV/01 t., c 04­.clT7 ~ 
3 -s-n 11J ~ Z. l, 'S "Z. cl ·~ ;1 5""(,, 1 c1 ~-:, #DIV/O! #DIV/01 'L., 0 c.~~~._) .ci1 ~ \ 

aH= 4.0 Dry Gas Meter 
Trial Gas Volume Meter Temperatures 

Duration Initial Final Net Initial, Inlet Final, Inlet Avg. Inlet Initial, Outlet inal, Outle Avg. Outlet 

Trial (min} (ft3) (ft3) (ft3) (OF) (OF) (OF) (oF) (OF) (OF) 
'5"' ~-1 s.v ~-(., 1 ·1 n (,1) c:,~ ':) ''.> l .~ .,,.,~ 9,C ~"1 'ii( "5\ 

2 <.:: L' <::7 3 ,C '!"t C.,7 ~ ~~C"l 5~':iX~ C"lO . : i.:. ~c ~~ '<; ')" ~......-

3 '). v (.,1\_4-~'1 (;,~; .2J't\ ~"1 '1 .:; '18· cs-) is-; ~)<-;"". -~· !... 

Reference Meter 	 Meter Box Reference 
[, 1,) cc 

Gas Volume Meter Temperature Correction Orifice Press 

Initial Final Net Initial Final Avg. Factor aH0 
b \\~_!

Trial (ft3) (ft3) (ft3) (oF) (oF) 	 (oF) y (in. H20} '( 
'i 

~-o . ·11 ...,1 \Ll"Z,"i 1~3 t....'S7'5 ')' ':i <t'l "'-\ L' -s.; 	 #DIV/01 #DIV/01 I"\"\ y~ \ l I 

'<:,, ­2 ~:, L, 'ti 7~ I~ 5'°),7..'f~ ~.;,1;.z.... '1S ::. .. _, S':) #DIV/01 #DIV/01 \,..: c <;­ \,"lC.O; 
3 ~ 3,~ ...L<tL' ~'t ~_-;-7-: S~3'>.:: <i<;,C 02 'b J #DIV/O! #DIV/01 /\ '1 (.,:) \,"tY\ 

Calibration Results 

~H y AH0 
'1.50 #DIV/O! #DIV/01 Meter Box Calibration Fact~r 	 #DIV/01 

0.75 #DIV/O! #DIV/O! Meter Box Reference Orifice Pressure #DIV/OJ 

1.0 #DIV/O! #DIV/O! "''1 ..:.!_- . 
2.0 #DIV/O! #DIV/O! 
4.0 #DIV/01 #DIV/O! 

master.xis 	 8/22/97 

~ "-( L{ 
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Central Park West 
EE/ 1:!4!#'£1 f~{W~m:?) 5001 South Miami Boulevard, P.O. Box 12077 • ----­L....J/:.:'::<.:.,: ..,':.I r:::::::::l Research Triangle Park, North Carolina 27700-2077 

EJ PACIFIC ENVIRONMENTAL SERVICES, INC. (919) 941-0333 FAX: (919) 941-0234 

Posttest Dry Gas Meter Calibration Form (English Units) 

Pretest Calibration Factor 0.9802 
System Vacuum Setting, (in Hg) 3.5 

Reference Meter Correction Factor 1.0077 

Date: 10112198 Pbar, in Hg 30.20 Calibrator: D. D. Holzschuh Meter Box No. MB-11 

~H = 2 Dry Gas Meter MB-11 
Duration Initial Final Net Initial, Inlet Final, lnle1 Avg. Inlet Initial, Outlet Final, Outlet Avg. Outlet 

Trial (min) (ft3) (ft3) (ft3) (oF) (oF) (oF) (oF) (oF) (oF) 

1 10 202.206 209.703 7.497 71 74 72.5 71 73 72 
2 10 209.703 217.134 7.431 74 76 75 72 73 72.5 
3 10 217.134 224.633 7.499 76 78 77 73 74 73.5 

Reference Meter Meter Box Reference 

Gas Volume Meter Temperature Correction Orifice Press 


Initial Final Net Initial Final Avg. Factor ~Ha 


Trial (ft3) (ft3) (ft3) (oF) (Of) (oF) y (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 73.5 0.992 2.032 

11_10128.xls Printed: 12/15198 
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Central Park West ,.... 5001 South Miami Boulevard, P.O. Box 12077 
L.__Jr----=wt:=::Jc:::J Research Triangle Park, North Carolina 27709-2077 

Q PACIFIC ENVIRONMENTAL SERVICES, INC. 	 (919) 941-0333 FAX: (919) 941-0234 

Date: 10/1/98 Calibrator: DDH Meter Box No.: RMB-15 

Pt>ar, in Hg 29.85 Reference Meter Correction Factor: 1.0077 (10/5/97) 


6.H= 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) (ft3) {ft3) {ft3) (oF} (oF) {oF} {oF} {OF} {oF} 
1 5 730.932 732.982 2.050 72 72 72 72 72 72 
2 5 732.982 735.020 2.038 72 73 72.5 72 72 72 
3 5 735.020 737.058 2.038 73 73 73 72 73 72.5 

Reference Meter Meter Box Reference 
Gas Volume Meter Temperature Correction Orifice Press 

Initial Final Net Initial Final Avg. Factor ~HG 

Trial {ft3} (ft3) {ft3) (oF} (oF) {oF) y (in. H20) 

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 

6.H = 0.75 Dry Gas Meter RMB-15 
Trial Gas Volume Meter Temperatures 

Duration Initial Final Net Initial, Inlet Final, Inlet Avg. Inlet Initial, Outlet inal, Outle Avg. Outlet 

Trial 	 (min) (ft3) (ft3) (ft3) (oF) (oF) (oF) (oF} (oF) (oF} 
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 ~HG 

Trial (ft3) (ft3) (ft3) (oF) (oF} (oF) y (in. H20) 

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 

~H= 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) (ft3) {ft3) (ft3) (oF} (oF} (oF} (oF} {oF} (oF} 
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 6.Hc 

Trial (ft3) (ft3) {ft3) {oF) {oF} (oF) y (in. H20) 

1 857.53 860.327 2.797 74 74 74 1.002 1.79 

2 860.327 863.120 2.793 74 74 74 0.999 1.79 

3 863.120 865.899 2.779 74 74 74 1.000 1.81 

15_10137 	 Printed: 10/2198 



2 of2 

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

!:=-- c::::Jc::::J 
(919) 941-0333 FAX: (919) 941-0234 PACIRC ENVIRONMENTAL SERVICES INC. 

&H= 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) (ft3) (ft3) (ft3) (oF) (oF) (oF) (oF) (oF) (oF) 

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 Final Avg. Factor &Hg 

Trial (ft3) (ft3) (ft3) (°F) (oF) (oF) y (in. H20) 

1 865.899 869.679 3.780 74 74 74 1.001 1.95 

2 869.679 873.482 3.803 74 74 74 0.992 1.93 
3 873.482 877.283 3.801 74 74 74 1.010 1.93 

AH= 4.0 Dry Gas Meter RMB-15 

Trial Gas Volume Meter Temperatures 
Duration Initial Final Net Initial, Inlet Final, Inlet Avg. Inlet Initial, Outlet inal, Outle Avg. Outlet 

Trial (min) (ft3) (ft3) (tt3) (oF) (oF) (OF) (oF) (oF) (oF) 

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 &He 

Trial (ft3) (ft3) (ft3) (oF) (oF) (oF) y (in. H20) 

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 

y 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 
4.0 1.018 1.90 

15_10137 Printed: 10/2/98 



Central Park West 

5001 South Miami Boulevard, P.O. Box 12077 
l!f1i!JllDU ptl%lif·'•-- ­

t:··::·:: :: ·:··::}ED .. :....... ::·.:.: Research Triangle Park, North Carolina 27709-2077 

0 PACIFIC ENVIRONMENTAL SERVICES, INC. (919) 941-0333 FAX: (919) 941-0234 


Posttest Dry Gas Meter Calibration Form (English Units) 

Pretest Calibration Factor 1.001 

System Vacuum Setting, (in Hg) 7 


Reference Meter Correction Factor 1.008 


Date: 10/13/98 Pbar• in Hg 30.10 Calibrator. DDH Meter Box No. RMB-15 


6H= 2 Dry Gas Meter 
Duration Initial Final Net Initial, Inlet Final, lnle Avg. Inlet Initial, Outlet Final, Outlet Avg. Outlet 

Trial (min) (ft3) (ftS) (ftS) (oF) (oF) (oF) (oF) (oF) (oF) 


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 Temoerature Correction Orifice Press 

Initial Final Net Initial Final Avg. Factor 6.H@ 

Trial (ft3) (ft3) (ft3) (oF) (oF) (oF) y (in. H20) 

1 170.349 175.542 5.193 64 64 64 0.996 1.98 

2 175.542 180.765 5.243 65 65 65 1.001 1.95 

3 180.785 186.024 5.239 66 66 66 1.003 1.95 


c::J) 

'-:)' 

~ 
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TEMPERATURE SENSOR CALIBRATION FORM 


Temperature Sensor No. 'R..1 - {.. Sensor Type \S - Tc.. Length __ 
Ambient Temp. °F ___1......_"'L______ Barometric Pressure, "Hg '3 o. L" 

Reference Temp. Sensor: 

Date Ref. Temp. Temp. °F Temp. Within Calibrated 
Point 
No. 

Source 
Ref. Test 

Diff. % Limits 
YIN 

By 

Sensor Sensor 

\ .z.z~q '¥ 1 
l c_ \.:'.:. 
Y\?-0 ~c... )'L a '( \ LAJ~ 

" 2 
flf M(.), 
llr \ t'\ ­ I~ (o <=\ .-.6'5" '( 'J ~ 

'~ .' 3 o~i.c... .. 
Hz..o "I.. LO "?... \ .0 b '( ~~W°"'b 

v 
1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

% Temp. Diff = (Ref. Temp + 460) - ( Test Temp. + 460) x s %100 1 _5 
(Ref. Temp. + 460) 

' ­



TE1\1PERATURE SENSOR CALIBRATION FORM 


Temperature Sensor No. ----.....--......------- Sensor Type I<. -TC. Length ___ 
Ambient Temp. °F ---~.......______ Barometric Pressure, "Hg 3D . rs. 
Reference Temp. Sensor: 

Date Ref. Temp. Temp. °F Temp. Within Calibrated 
Point Source Diff. % Limits By

Ref. TestNo. YIN 
Sensor Sensor 

r cE.1 yIf.JO 3.."l 3.1 0 1'hL\ 
AM'-·2 I). (')..A 1-r 0 'I 

"'"" u~\\3 H 1,.., .;2 io ~ID D y ht\\-\ 
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3 
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2 


3 


1 

2 

3 

% Temp. Diff = (Ref. Temp + 460) - ( Test Temp. + 460) x s l. 5 %100 
(Ref. Temp. + 460) 



( TEMPERATURE SENSOR CALIBRATION FORM 

./\/\~' l\ I/ 

Temperature Sensor No. D~"' - t f:J Sensor Type 'f::- Tc.. · Length ID 
· Ambient Temp. °F ____,7._.______ Barometric Pressure, "Hg ·30,z<f 

Reference Temp. Sensor: 

Date Ref. Temp. Temp. °F Temp. Within Calibrated 
Point Source Diff. % Limits By

Ref. TestNo. YIN 
Sensor Sensor 

\C.~ 
~\cg ...~'1 1 \...\1-C> 3 "l. •7, z.... 0 '( ~w~ 

k(V\b' 0 ~ '"¢ 
'I 2 -rt 7 4' '{
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% Temp. Diff = (Ref. Temp+ 460) - (Test Temp.+ 460) x $ l.S \­100
(Ref. Temp. + 460)( .. 



TEMPERATURE SENSOR CALIBRATION FORM 


M~_,.\\ 
Temperature Sensor No. i) ~.M.. ~ CH...)\ Sensor Type \< - Tc. Length __ ' _ 

· Ambient Temp. °F __"J......_.=tf------- Barometric Pressure, "Hg ·~ o, -z....4' 
Reference Temp. Sensor: 

Date Ref. Temp. Temp. °F Temp. Within Calibrated 
Point Source Diff. % Limits By

Ref. TestNo. YIN 
Sensor Sensor 

....1r,~Y l CIZ. y·z., 3z_1 \1l.. D 0 '( ?\w~ 
/>rM 0 · 0 '(2 M. rt- 14 7i "\'.w~" 
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3 

% Temp. Diff = (Ref. Temp + 460) - ( Test Temp. + 460) x s; l. 5 t100 
(Ref. Temp. + 460) 



'TEMPERATURE SENSOR CALIBRATION FORM 


t>CoM ~ ~>--> 

Temperature Sensor No. M~ - I<=> Sensor Type K - T ~ · Length 8 Q" 

· Ambient Temp. °F ---------- Barometric Pressure, "Hg z.c:i, e..1 .,­
Reference Temp. Sensor: 

Date 	 Ref. Temp. Temp. °F Temp. Within Calibrated 
Point Source Diff. % Limits By

Ref. TestNo. YIN 
Sensor Sensor 

-1-::>-£TY I<: c£..
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% T D'ff (Ref. Temp+ 460) - ( Test Temp. + 460) x l.S %
1 	 100 s: 

emp. = 	 (Ref. Temp. + 460)(;•
"' .. 



TEMPERATURE SENSOR CALIBRATION FORM 

t)<;.M- Ouf 
Temperature Sensor No. M""\\ - to Sensor Type ):; -7c:. · Length I -z..-

~-

. Ambient Temp. °F __·...._c.._______ Barometric Pressure, "Hg -z..~. GJ 
11 

Reference Temp. Sensor: 

Date Ref. Temp. Temp. °F Temp. Within Calibrated 
Point 
No. 

Source 
Ref. Test 

Diff. ~ Limits 
YIN 

By 

Sensor Sensor 

~(0-'1... 1 l CE. 
f~a...O 3"L 31­• <.fo<:c, y ~~~ 

,, 
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~4'\~1 
Mfl­?,V, ·17 .J ~~ y \j 
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3 

% Temp. Diff = (Ref. Temp 	+ 460) - ( Test Temp. + 460) x s l. 5 % 
(Ref. Temp. + 460)c-. 	 100 



TE:MPERATURE SENSOR CALIBRATION FORM 


~~'\);,,\-.;' l {
Temperature Sensor No. Dq,M - 1b> Sensor Type K - TC Length __ 
Ambient Temp. °F ___7"""'--11-,..------ Barometric Pressure, "Hg 3 o , 'Z.4- '' 
Reference Temp. Sensor: 

Date Ref. Temp. Temp. °F Temp. Within Calibrated 
Point 
No. 

Source 
Ref. Test 

Diff. % Limits 
YIN 

By 

Sensor Sensor 

I Tl' ·'1 ~ 1 
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% Temp. Diff = (Ref. Temp+ 460) - ( Test Temp. + 460} x s l.S %100 
(Ref. Temp. + 460) 
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f TEMPERATURE SENSOR CALIBRATION FORM 

~M~-\"'S 
Temperature Sensor No. Dc .4-4 -ouT Sensor Type \;- - TC. · Length -z. t. 

· Ambient Temp. °F ___1-1'----- Barometric Pressure, "Hg "S~, "t.Cf- 1~ 
Reference Temp. Sensor: . 

Date Ref. Temp. Temp. 0 P Temp. Within Calibrated 
Point Source Dlff." l.lmits By

Ref. TestNo. YIN 
Sensor Sensor 
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% Temp. Di££ :z (Ref. Temp+ 460) - ( Test: Temp. + 460) x lOO s: l.S % 
(Ref. Temp. + 460) 



TEMPERATURE SENSOR CALIBRATION FORM 

~roc...eSS 

Temperature Sensor No. _,_-...,.._..,,,.!__ Sensor Type TI~(MO«~h, Length /.) '' 
Ambient Temp. °F ____Co_q.._____ Barometric Pressure, "Hg 3 o. t 
Reference Temp. Sensor: 

Date Ref. Temp. Temp. °F Temp. Within Calibrated 
Point Source Diff. % Limits By

Ref. TestNo. YIN 
Sensor Sensor 

1 Aft\ L, .. (,..,0, (,,, ~ n i,/ A~L 

2 rc.r- 3.} 3.4.. r) v AFL. 
&,~t~3 v.h: ~ ::JU. did CJ v ,qF ' ­

1 

2 

• 	
3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

0 T D'ff (Ref. Temp+ 460) - ( Test Temp. + 460) x s l.S %
1 	 100 

• 
" emp · = 	 (Ref. Temp. + 4 6 O) 



TEMPERATURE SENSOR CALIBRATION FORM 


l - ­ / '1,,Temperature Sensor No._\"'---"~"'------ Sensor Type lwv.o~ · Length _ot_ 

Ambient Temp. °F ____...'9.....9......_____ Barometric Pressure, "Hg 30. ID 
Reference Temp. Sensor: 

Date Ref. Temp. Temp. °F Temp. Within Calibrated 
Point Source Diff. % Limits By

Ref. 	 TestNo. YIN 
Sensor Sensor 

A('V'I to. 
10- I.Ii 1 ~ fo q 0~ 0 v A~t._ 

Tl.E. 
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'f (Ref Temp+ 460) - ( Test Temp. + 460) x _ l.S ! ­

• 
% Temp. Di f = • 	 100 ,,. ..----~(~R-ef....-.~T~e-mp-.-+-4~6~0~)~---~ 



TEMPERATURE SENSOR CALIBRATION FORM 


Temperature Sensor No. _1_-_3__ Sensor Type /hc:t'J:»aek< Length /J '/ 
Ambient Temp. °F ___..(,...._1.....<t _____ Barometric Pressure, "Hg 30. /0 
Reference Temp. Sensor: 

Date Ref. Temp. Temp. °F Temp. Wrthin Calibrated 
Point 
No. 

Source 
Ref. Test 

Diff. % Limits 
YIN 

By 

Sensor Sensor 

ID-/'-/ 1 AM\i (~°I e::,q 0 v A~i-
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0 T D'ff (Ref. Temp+ 460) - ( Test Temp. + 460) x s l.S %
1 100 

• 
'5" emp. = (Ref. Temp. + 460) 
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H • Mami&Cory 
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Date 
ltJ·S·~ /IJL~-cu;. 

R -RecDJllllended Tut Test Test Test 
M -Mandatory Ihm aun Run Run 

l .c (Q 3 4 
. . . . . . ... . .. . . . . . . . ......... -;J_·:/r.(:-: . ·m:. -=r1:\' .. ... . . . .. 


4. 	 M-3 11ampling train check: 
iniciai· (M·)· · · . . . . . ....... . .,.,/A ·i1/A · · .. 

(should bold , 

10 in. vacuum finai· (M)·. . . . . . . . . . . . . . .,.,J1~ .. #IA-· .. . . . . . . 

. .for tf2· irin. }· · · · · · · · · · · · · · . . . . . . . . . . . . . . . . . ·,,)/j,J". .. ",,;JfJ· . .... I 
. . ......PurJte samuie tra1n·wich·s~ack·2as 	 ,,7 /A Ml"//I" 

...... . . . . .Conscanc·race·samaiin2· · · ·· . l· DS' · ·'61'/A .. ·nY~ I 
. . . ......s. 	 Time· tesc· scan:ed· ~( )/"" . ,,,,~, 1. '».. I 

... . . . . . . . . .·Time tesc· ended· 	 ·1· . f), (J' PJ . ·''!6 - '/>.. 1·. I"' ( .. 	 1 r ,.,, ..6. 	 Dry g•• J·porc· ini.ciai· · · · ·· ·· ·1'7,RJ J\0 ~~ I 
. . . . . 	 . . . ·t . . t . . ) .. . . . I . . .mecer 	 finat· · · · · · · 

volume: (· .. )· l:'orc· ini.ciai· · · · · . . . . . . . . . . . . .. ·f. . . . . . .,. . . 

.. . . . . . . finai• .... . . 

,. 

... I" ..•. . .. . . 1· . • •..... t . . 


( · -)· lJorc· iniciai· . . . . . .. . ·t ... , .... ..,..... . ••• • r .•.. 

. . 	 . . . . t . 1· ... . . t .. . t· ...... I . · finai· · · · · · · 

(. 	 .. . . ·I· ....,....... I ...
· )· lJorc im.ciat· · · · · · · · · · · ·r · ·1 · 
. . . . . ..... . finai. . . . . . . . ... ·Ot'IJ. /HJ . ·..if?j.J, :Jt\f}· t . . . t .... 

7. 	 Train operaciau Nozzle c:haaged 
during nm during t'1m ­ .. . .. . 	 . .... . ..· · · · · · · · · • MDT· AI.I.OWED· · · · · · · l.,UO·····iit>·· 
picch·and·vav or 12rabe· o-.k-•.... ......... ··· ·t·· ·v· ·t . ·e;/· ·r .... , 
nozzie·nac scraued· on· niv'Die· · · · · · · · · · · · · · · · · t · ·,/ · · · · · · V · · · · · · · · I .. 

·~ ·t· .... I ...effecc1va·seai·aroumi·~robe . . . . • ........ •.. ·t. LL"/t. ·t· 

. . . ...... l·AY,,,; .. ....... I ....
probe lllOV9d· ac· lJrD1Hlr- cime 	 . . t ·...:. ,:.,..·A 

... ·112raoe .huceci· ... . . 1· -~ ~ ... I iii. 4A-A I 
calculacar cansemacs or uamogra11h fi I 

changed when TS and/or TM 
.. Ichan2es·si211ificanclv· JJ/d AJ)ft 


average c:ime ca sec 
 1 
isokenecics afcer probe 

. .moved·ta·nexc·~oinc .... . . . . . . . . .. - <lb~ <,• _J .. I. ... 

Average values: I 
i.Dqlinger t~acure 

. . . . . . . . .... ·· · · · .l qn•r-l<-1•~~ .... I..should· be·s 10•!' · · · · 
Pose filcer gas scr...ar or 
Filter box: temp~=-:; 	zs~ <J2o•F, 

. . · •!'· circie-one· · · · . . . . . . -~ -~· ... . . 

. . . . . . .. I . scack· cemoerarure· · "I)"~ /"r-l ~"i'"~ ·1 'f.l 
baromecric·P t:aken·and·vaiue I '.36.~D t 56.30 t . . 1. I 
was probe ever c:iiscmmecced 
fram 	 filcer holder while in 

""koscack? 	 M-u I I 
~ ..LI~was filter c:han2ed durin2 run? ... 

{/ 



6 	cf .r 1993 

Page 
3 	of 5 

Dace I/,J-j~. '18 /u.r:. ~y 

R -Recommended Test Test Test Test 
M -Mandatory Run Run Run Run 

_a.- wl 	 3 4 
..... 	 . . . . . . . . . . . . .11·311- 11'1-3-1J. 

I 

Check OD filter 	holder loo•ening of 
..clamving device 	holder ,/ t/


••• silica gel changed

durinR run! . /'J.L.v . t'f.<.--D 

va• any parc1culace lase~ . tk.-0 4-" Ii. It , __ 	 .,Accurate .tP n 
~I.& ,PJ- ;Jt r 	 /.lr'Y:J. .Loi A.-.~"1' I "/, :JN\ <A 

II 	. f _.readin$t of-: 	 AH /11, JI:... /J.4.~i-_; P.,._;. ::/11/ . ·~:6t/ .. .. ·t ..- ...macer cemberacUTe· ., 57.?df:· . -r:t.·- · t · · · · · · -r · · · 
·~k· ceameracure· · · · . . ~rt:.· (J)O' ·pt ....... .. 

..... . . . . . . . . . . . . . ~macer· vacmmr · 	 . ·r'.A <:. 
. 1...5"a.·17'~-k· ·..! ~ 

. . . . . . . . . .. . . . . . . . . .time· ger- -point -.:J.IY A ... . •/a ~"'t ...... r •••• 
. . . . . ...... .... ·t . . uminsrer 1:1!11mt!!racure 'C?I' ~:f'C I~	-~ " I . 

.. J' ... . . . ·1· ...filter box tem1n!racure· · . . . . . . . . 011rr :1r ~"· 
Minimum a~ple t1Jlle of ·::J"IO'. min -c I 
Minimum sample volume of ~6· clacf c:ollecl:ed 

. . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . .. . . . . . . . . . 	 . .. . ..··ti. /. . ·~. 
..... ·t ....8. 	 Poat test: -·Aii·oueni112s·seaieci· · ······· · ·· ·~·- -~--

- recoverr area· ciean· sbeicared· . . . . . . . . :,;-~I:.• .. . ·h<A· I •I" . 

I ...-·filter handled·wicb·giOYits~·foree~s·· II-'"'..,·-· 	··~· I" 

. . 	 · t. .. . t . -	 petri· dish seaied 9 labeiea· · ~ ....... ·~· 


. . . . 	 .. I- anv· samole loai:· . l'A10· '¥JO· I 
&rad cy1. fo16
weighed 

I 

vacer·meaaured· . mL .• 1!1811 l.J <J. 3 . ·;::, ~ 8 
. . ..-	silica· 2ei· vei2hed·. ·nee· nnr ·3~,;J_· IJV. c/;I ·t I 

. . a./. . . . 	 ..- coudicicm - coiar·b·lu,, ·1.A._· ·ty~ v·1····· ·1 I 
. . . . ...... I· SDl!DC" . . .... . . . . . . . . . . . ·q'<r{~iJ t . .... ·j· ..Cfb ·10 	 i 

... . . . . . . . 	 . .- orabe· caaied· sufficiaeiv- ~··· . .A.A~X t. j· I 
. .. . . .. . . . . tA_M" • ~ ;_;.· . . ·t· ..-	nozzie·rl!llDVl!d·and·bruabed· -~ . .. I 

probe brushed· 6· 	t:imes . . . . . .... • ..A ~~ ··~~- ....... . . . . I 
-
. . . . . . . . . 	 . . .... . ..- noz:ie·brw1hes·ci9a11· ··· · · · ·A;,z,;.,-. ··~ I 

- waah boccies ciean· · · I. . . . . . . . . . . . ;,.{.v~ . .. ~:.....;· 
.. . . . . . 

. .. .... ..-	acecone ciemr · . . . . . . . . . . . . . . . . . - ·.Mn·· ··~~~·1 I 
. . . . . . . . . . . . . 	 ........ . .
-M-8 1.5· 1111nuce· tnarxe 	 •AJt·A-· . . ·1tJJJ'·t i ....... . . 
-	 wacertsolucion ciean· · ···· · · · · ···· .. • A.A".v> ·~ I 

. ..... . ./L{/".A.~(~L - biank taken: · acecr:me·;· vai:er-. · ocher· ~ · t 	 I . . ..... 	 ,.Probe bruan· and excension ciean~ · ·~ ,,.AA..i#? I 
Samuie concai.ner~ · Clean .M.M A_,;;.;..,· I I 

~'D1't!d· ~,..,.,. ~~ " I i~ 

Laoeieci ...J ,....., ~,,u· I I 
... . t.Seaieci· · · A' a/I ~: .;..· I 

Liauid· il!Yl!i·marieea· · ·i?,~~- .. ~_.;,· i 

/J6 tv(, cl_ - ~ lz.ll±~ _f --;;_!,'/:;._ /~.
1\.(1, .J 	 / • II'. 
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...... 

·-78 
R • Recomaended Test lTescM • Maadacary 	 Run Run 

3 4 ..... 
9. 	 Pirist teac Orsac Analysis of Initial· (Mj · .1 

:14egraced bag sample Orsac 
a9~lyzar - Analyzer leak check 
(levels should not fall below .F.:i.::na:.:,i..:.;<M::.·:..>-~~~~+-....,~--t----r---...:
' Ir;: 	 ­CfP• tubing and not lllen'e than 

oil·mL· ia·burretce for· 2·min•) 


•· ' · 0 · a es· vi.ttlin O• . . .... I" 

• - · %·co· a ••·vi.chin· O•ll· · · · · · · · · · · · · r · · · 
:AJlalyais at end of tasc. Orsac analyzer I 1 

:checked asr:ainat air· (20•9· ~· 0•3)· · · · · · · · · · · · · · · · I 
Orsac AD&lyu.s: 	 I_:_. -+<co.,:·· · . . . 	 ···~ · 
~ ~o~.,~,~--.-.-.-..-.-.-.--------+-1'+*1r.+--:0--1t.""'1~~~-.~.~-~t-.-.-.-. ....; 
~ ~~-------------------~.-~~~,,..~~~~--::-------~ cc··········· 	 ·t . 

• · 	 Fo • ~1~o~~~i--~o~.~.~0-2-----..-.-.-.-.-.--~1+1-"ifr"i-~""'6:1~.~.i--.-.-.-.-.~.i-.-.--.....; 
Fuel· · 

.... · r ... 
Oraac·a11alVBia·vaiid· 
Orsac •olucimus c:haageci 
when calculaced F0 
exceeds fue 1 e · nm e · 

10. - Ml saamles locked UI) 

All samvil.n · ccnmonenca· ciaan· and· s-ied· · · 
Ali daca· sneecs submicced· to·ob••rTer· · 

- Orsac · · · · · · · · - · · · · · · · · · - · · · · · · · · · · - · · 
Run· isoitanecl.c· · · · ~ Ob•erirer- · · · · · · · · 
Parcicuiace·recoverr ·· · · · · · · · 

- - Process· daca· · · · · · · · · · 

._ Charts······· · · · · · · · · · · · · ... ­
·· · -· C£iibracian sneec:s· · - · · · · · · · · · · · · · · · · · · · · 


• 
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J. 	 NOTES: care should be taken, when sampling for organic compounds, to 
follow stringent quality coucrol guidelines co avoid contamination of the 
sample and sampling train. Take note of any occurencea 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 teat program. 
(Additional page(a) attached: Yes·;/ , No · · .) 

~~f/JJ~ 	 ·f£.J .. /o..:S-?fo 
Signature of oerver 	 Affiliation of Obaerver Date 
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Priarm SimofTc:slS 

Kap _mil de+awj glas••e SClllied mlli1 man •11 ably <t:::-c..,__c 

A1•111ble 1n1i111 illdmc1im e111i1111111em CZ" , 

Vlmlily inspstamumfarpaper-11 1bly 0--<--"-";? 

Lenllllldnm 11111 r.a 11!1 CL-Ju~ 

Calmill81JIDPCI'1111111lia1 nazzi11 sim b2;~,~ ( I /S'S) 

Vlmlily i•opei!CE H"'l'liagmzzfa far cbips r0C''-~ 
·. 

c--- -- -Vlsaaily m.ctTypes Pftatlldae t.;_) o~ 

Leak=- em:fa leg afTypes Pflatmhe ~~ 

Leak cba:k emins =n11iiagmia k--<.~ 

Dmin& Tesliag 

.a.ii 1•• 1 1es lllllidiffacmialpawwwes •ada
II••--poiDt 

•
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SlllqlUt dmad plc:stlPtjms IWWWded Gil prefi HF uwi 

dalha:l:s ·1-JA_,} 

Ulllllllai a ,,...,.., a.-1 inamJog rl;jC/l 

Ptopedy majhlBjn dm rail mad pildl ofDis afTypa S 

Pltms ad HHHf'liDgmm::ie JJ /1~ 

Lakc:becitum beli:Bwmdm'aay ogaqrwwa 
c"-1mdmingum ·<-; (?.) 

Mainmn. dlll Jllabe ami flllm' 11111' I ·"j.cJ" 
Maimainimillimwmrtllllamm•· "*i0 i"'I · pa 
emrwo4•em• ,--i..-}t-._,) 

v 

Calitaann {anm aeviewai for 0 pin ..... 
ac:cancy ~j-CJ 
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Vismlily impect 1)'po S Pftuttnbe 

Lak cbec:k cam 1eg aftba Types Pftm mhe 

Lak chedc1he cmire sampling train 

Ra:ard obm: uacna ifany 

Fialdl..og 

Prujeci mmelJD ami bmioll 

Suoptiq p:IS""'CI (mmeslposiiiall) 

Geologi&::al obsefnrians iadncffng Dlllp 

Sample nm timm ad dllllS 

Simple dm 2qui•ra1 

Desaiprinn ofQCDllqlies 

oovnmam tram QAPP 

Dffftcaltics ia sampling or 111111a••i a:mditiam 

Smq,ie LabcU 

s.nq,htID 

Oa and time ofc:ailcaian 

Lab r~ hnicilll iniDa1s 

Analytical pmanm:r 

Pn-savmive n:quin:d 

Dmc /o ·G~- V/;' 
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Hot Asphalt Plant D 
 Page l of 5 


Barre, Mas sac husetts 	
I u .NNe / IS x ~6'l r{ 

I. Tesc Run Ob•ervaciona 	 Dace od'~ J/J~-'llf /fJ~-9.A
-

ll -Bacuumnded Tesc: Tesc Tesc Test 
M • Maudacary Rim Bun Run Run 

';2 + 7 3 4 

. . 	 . .. l'l191f ·f>f.:3J~t .. 

1. 	 Train. sec·uo· 
. filter m /1J1•·/CU-A. /(JIJ /'//.AJ 


filter veiahc .:J31,.~ , 33 7.P. 

f1lter checked far noJ.u /'1• A
~-.A .. .filter Cl!DCUWd 	 f.tA,~ . 

~ ·­ ... . ..... . 	 naale · cl-n· ..J ~- - ..-1 
.,...
,1,..- . . 

aoale·undamalnlli ·J.J.·.A • 4~....~ 
..noale diamacer tm•., ."I.RA "~~ 

Drobe 11.Der cl..a 	 ,,,. 1.-1.A-""' 	 A 

A.A,,,.,rwobe markma• c:orrecc .J!. • .A , ,prone beacad al.mis 
ewrtinr 11111.cb· · · • .. ·~ ~4J.A 

. . . . . .. 11DDUll!tlrB" ..... -..:,,,,,.A I .,,. i~,., .. . .. I 
. . . . . . . . . 	 . . . . . . . . . . .. .;It,~.,,, . . . IL-.A .• ...... I . 
121D1Dntrs· 1ced· • • 
. . . . . . . . . . . . -cerbaz in.i.a···· . .. :1,,,,.,...; . . ·""· .... . . 
. . . . . . . . . . . . . . .... . . .Di=c man.,..ur- z•rDMi· ·..£·LA. • '4 ........ • • I 

. . . . . . . . 	 . . . .... ... t· onfica· 111111n._c.r :aramt· · ~··1· ·~·-=·· 

. . . . . . . . . . . . . 	 • J ~.:..A •• . . t ...· filter bar or baider- ar 1:...,._ ~· 
all ball jaiucs ].ipcl.y 

. . . . . . . . irraaaad· .. . ...... . ..... ;;/A.~ ;/A.. ....i..... 1 

. . . . . . . 	 . .. • . . . . . .. 	 .tAb.A •all· OIHmina•. -'1°..L-J 	 I 
. . . . . . . . . . . .2. Train leak cback 	 LC·. · rtJ1t· /'bb 2.: 

. . 
ac 	==1•: initiai· (Jl1· · · · VA.C' •. ··I'· I~ 1~11-~ "-. /;1 ''://. I 


. . , . ...
(~Qin cfm@ l.S 	 LC" .... I .. j. I . 
.. .; 

I 


in. Hg inicial. i.ucermediate (Kl· VAC ' ,. .... .. I I 

...Incarmciiace and .LC· 1· . I I 


final at bighesc interm.diace CJU VAC I I I I I 

Vacuum during LC I I' ' I I
' 

ta•C run.) incerm.diace CK) VAC I j I I 


f in&l (MJ LC i•,,0 . 0 () -;.~ I I ! 
. . . . .. . . 
·VAC ..5"~ . I '1# J:J a. 
 .. ... ·t .... · 1
3. Picc;c lin•• leak iniciai aan.c:.ve· lma UU / ~f' I. ) ~ "/JA ~. 
• .A 	 .... t · 1 
check: 	 aencive· tine (B.')•• .,,.~ " "'>1'1JC 

(hold 3 i.A. R2'JJ . ...... . . . .final... Dmliti,,,.· ti.Im· (It)• .. l?.:3'~ -J5~ot 
OD meameCer far . ...Cl.5 	 . .. sac:.) · · · · · 11entive· U.mr (I.,. . l)~!'~t t;J~~.k· 	 I 
. ... .. . . . . . . . . . . . • 1'1CDC" CUDll' und• na· .. ~- t • .A-1,"1.;.. • • . I . 


v
M-3 bag inici&l luk check (II) l • 
Tedlar bag: Should 	hold Z ta 4 in. 11%'> .. . ...ore••11re · far· 10· mizmces· or· · · · · .JJ./4 · 1J/4. I 


zero flaw ._cer rmuiiDg an 

cancinuous eYac:aacian· or µ/A I· v In I I 

eom.iiaca.i.y fUl bag and lee 

sc:and o•erniec~o daflacion. !J/A. 1. ,,<) 111 


http:aan.c:.ve
http:11111.cb
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Date /fJ-1.-9/l I f'_L_ c;t'4 

R -R.ecmmended Test Test Test Test 
M -Mandatory Run Bun Run Run 

-t' 2 3 4 
. . . . . . . . . . . ..... . -.... . . . . . . . . . . . . . . ... . ... . . . . .... . . . .. *" 7 

4. M-3 i1ampli.ng train check: 
..init:iai· (M·)· · · . -.. . ..... .AJ/A Al .J.l'J.· .. 


(should bold 

vacuum . . . . . . . 	 ...10 in. finai· (M)· · . . . . . .tJ.JA. JJ Jn· . . . ... 

. .. . . . . . . . . . . . . . 	 .... . .for l/2· 111in. ·)· · · · · · · · · · · · · · . 	 · · ·J:rl/J.. · · ·11 · I ·,'f · · 1 
... . . . . . . . .Pane sumie traui-wit:h·stack·ra• 	 I. 11,. ~J /·r I 

..... . . 	 . .....Conscant· race· samuiinst· · · · · · 1· Dir ·1 . fl ; A.._ • • l)/°IA 
.. . .... .. , -~5. Time· test· scaned· 	 ,. It/ A~ 1!/Vl ~- t 

. - . . . . . . . . . . 	 ...·Time test· ended· 	 . · 1:;:;~ 'I~ . /I·').{,) ~ I 
. . . . .6. Dry ,.. v· ·J· 'Pott· 1nit:1at· · . "t<f :if </'1 l. ...51: .J. '"7 11 . .. t 

.. . . . . 	 . . . . .... . . .. . . ·t I . . . 
volume: (· .. ) · -patt· iniciai· · · · · . . . t ... ' . . . . ·•· .. . .... · 1. . . 
mecer 	 finat· · · · · · · 

. . . . . . . finai• .... . . •' 

... t ... . .. . .. • •..... t . . 

( . . . . . . .. -... ... ·t . . . . . ..... I ....· )· i>ott· iniciai· 	 I 
... ·t . . ... . . . .. 1· ...... I . . . · finai .. · · .. · 

(. .. • . ·j· ••• ·t· ...... t ...· )· i>arc iJti.ciat· · · · · · · · · · · ·t · · • · 
. . . . 	 ... . . . 	 . . • . •ff</~_A/'f]' 1-/A !!> /'.-rn. . ,....· finai· · · · · · 

7. Train operation Hazzla chanpci 
during 	nm clurin.g ran ­

· · · · · · · · · • NOT· AI.LOWED· · · · · · · 
. . . .... . ..4) o . .. .. . . . .. 

pitch·and·Tav of·urabe·o•k~· ··· . . . . . . . . .... ··~ .. ~-··t· .... , lAl~- .. 

. 

,· · ..;t.1DA ..••. - •. ...nazzie·nat scraaed· on· ni1'i:tie· · · · · · · · · · · · · · · · · t ~ 
effecc1vtrs..1· araund·~roba . . . . . . . . . . . . . . . . ·t ~r.L.A· ·1· ·~,...., .t· .... I .. 

........ ....... I ....probe moved· ac· i>rauer- cime . . . . . . t .;.+- '.IA t· ,A;~-

urobe .h-ced· · . . . . . . . . 
t~ -__,, t AA-,.._,....· j .. I .,calculacar couscanca or uamagrapn • I 

changed when TS aad/ar TM ..chanKes·sismificantlv· /t) I /J- NIA-· I 
average Cima co sec 
iaokenecics after probe 

.. ... . . . - . . 	 1....moved·ca·nexc·~oinc .... . . . "'· '•-*[<1-.J ··· . 
I 

Average values: t 
i.Jlq:linger t~acure 
should· be·~ 10•!' . . . . . . . . .... . ........... '(. ;:>6.f-lf".7'/: .... I.. 


Pose fi.lcer gas 1cre....r or 
Filter box tmapera~@"i•'ZS:? <32o•r, 

... . . . . . .· •?·circie-one· · ·· . . . . 

stack temueracure·· · · · ··· . 1. 

baromecric· P taken· and· value . I 
. 1. 

was probe ever discannec~ed 
from filcer balder while in 
scack? A) 0 11.J o I 
was filter chan2ed durin2 run? A..J () AJ t) I 

http:i1ampli.ng
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Dace ltJ-6-'11 jtJ../,,-9,P 

R • Recoaaended THC Test Test Test 
M • Mandatory Run 

~J 
Run 
;Z 1 

Run 
J 

Run 
4 

. . . . . . ... . . . . . . M:.':/11 M-r:/1£ . . . . . 
. 

Check on filter 	holder loo•ening of 
. . 	 ..clamvinsr device 	holder ~ [);,,.:.~ 

vas silica gel changed 
..durinst run-? 	 . A) () A) 0 

va• anv part:iculace lase~ 	 .....A 	 .,~~' 
Accurace AP ll. ~·- ~ \~. HJ- AY /il1.ITJ1. . 1..1~-'l 
readinsr of~ 6H .11..~.·.... ~ AL"'ll .. tY>!:I ~· V11 ...... : ... ,. J1.~ . . ' , ; <j ]_;. .. . . ·r . 

mecer cdDerat:ure· .,-	 ·.r,t•i. 1""'. . " ~l ,·Kt· ..... .,..... . . 
. . -< ..·~k· cemoeracure· · · .~ ..: ,.-e· 1 • • • · · • · 

macer· vacmmr · . . . . . . . . . . . . . . .. . •r· ... . ;(. . I . . . . . . ·t· . 
ciJa·per·i>oinc . . . . . . . . . . .......... -:i lJ ·111,,,~ • • , •. M:.,." t .•.••. · t· ... 
1D1Dinir;er tameracure . . . ..... 

...... II!,.. ~- "<'"l',."fi·~· ....., . . 
. . . . .. . .filter· box temueracure· · 

~ 

~/1~ ~ , "l:lTIJ ,t<J:r· I · · · .. . ·t· ... ......Minimum sample C1Jlle of min mac .. . .Minimum sample valume of ciacf callecs:ad . . . . . .. . . . . .... . . . . . . . . ... . . 	 . ... .. i.
I 

. . . . ........ 1111~~ .I 16:,:2JiJ 
 ..... ·t ...8. Pose tesc: -·Aii·ooeninas·seaied· · ···· ··· · ·· :;~: :f.<fu:. I 	 I- recaverv- araa· ciean· sbeicerect· · · · · · · · . 	 ·t . 
I ....-·filter handled·vich·~iovits0 ·force1'8·· ..... ~.;.A·. ·-M~· t 

. . 	 . I. ..- l)ecri·dish seaied. labeied· · 	 ~........ . ~...:..· . t 

.- anv· samvle lose· . . ·Au;. AL~· . I t 

&rad cyl. 
weighed ..vacer· mea•ured · . 1111. . . 1!119 	 ?'J. I J~.·'2-

. . .. 	 .,- silica· ~ei·vei2hed~·nec·m119· ·/~ /· 0<1,~· 1 	 I- V'- . . .. v··t ..... . .- caudicion - coiar· · · . T:!1 t . · ... ----rr. tJ..i...:.l'~ ·t I 
. . . . ....· · · ···I· lll'enc· · · · · · · . ......... ·}lf(J"'/111· ~IJYiJ" 1 ·t· .. i 

- ~robe· caaied· sufficimu:iv- . . . . . . . . .,,,,.,..u · · I· ;,c...,-,;,,· • t .. ·t . . I 
. . . . . . . . . :.r.,,,._:. . • ... . . ·t·.- naz:ie·~emoved·and·brusbed· ·~·-·...;. I 

. . . . . . . . . ....... . . .- probe brushed· 	6· times ·;L,·_:., .• -~~"A·. . I 
. . .... . ...- uaz:ie·bruabes·ciean· ··· . . . . . . . . . . . . ......~ . ..:. .. . ~·..:,; 	 I - wash bacciu ciaan· · · ... . . . ... . . . ·k-,;.,,· . • JUL.A. .. . . . . . I 

.. . . . .... . . ..... ..acecone ciean·· . . . . . . . . . . 	 ·.Jb..;.A .. ·-1..;~·t· I-

.. . . . . . . . .. 	 ....... . .
- M-8 1.5 · minuce· tJU~ . . . '~"//J.• · ·Jf/A· I 

. . . . . .. ........ . . -wacerisolucion ciean· · ...... ~·,A • • -i•...,J 	 I 
...... ..~~ - biank taken: aceccme·;· vacer-. · oeher- 0MA ·, -t.OA • I 	 I 

. . _,,,. ,..,. .. . . . . .Probe brusn· and 	e:x'Censian ci-n·. ·..I.of/..-. r I 
..Samoi..e conca1ner~ · Clean ,.., ,,,,,~ ... ·t '.! .J._ ·•. I I 

. I C.1'oed· 	 ... ~........ ..... ~-- i 

.. . .A ._,,,,...l.aoeieti 	 A-A I I 

...Seaied· · · .A.. .A ,..d.RA. I. I 

Liauid· lewei·marxea· · ~~ ··~·~ l• .J' 

(/

' 
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R • Recoa111ended 

M • Mandatory 


9. Post test Orsac Analysis of Initial· (Mj · . jintegrated bag sample Orsac ~.:.:..::..;:...;.:.:.;::;._-+-~,.,...--;~--.,_.._,.______....,..__....,: 

analyzer - .Analyzer leak check 

( leveb should not fall below .;,P'i.:.::na:.:,1~(M:.:.->:...._...µ;~'---i-.ill'ooWJ.--+-----i----: 

cap. tubillg and not mare Chan j 
0.2·mL in· barrette for· 2·min~) · 
Orsac·s~ies~· Each ba · anaivzed· 3·~i111111· · 

r .. 
. . .... r 

Analysis at end of ta•c. Orsac analyzer ,/ 

checked a2ainsc air· (20•9·~·0~3)· · · · ·· ·· ·· ·)/7) 1. . . . . . i 

Orsac AD&l.ys1s: 
 ~ ..._y/CO.,%·


'"'- o.,.t·. 

co:······· .... t . 

Fo • 20•9 -· %· 02 
. % co., ..... . 

.. ,. . . . . tFuel· · · · · · · · · · 
..... r ... 

Orsac solutian• c:hallpd 
vhen calculated F0 
exceeds fue 1 · 

LO. All samitles locked u~ 
All sumiin · CDlllUOlllHlts· cieau· and· seaied· · · 
All daca· sheets submicced· to·ob•er"l'81:"'·· 

- orsac · · · · · · · · · · · · · · · · · · · · · 
· - Run· isounec1c· · · · T Ob•erTer- · · · · · · · · 

Part:icuiace· reccverr · · · · · · · · · 
Process· daca· · · · · · · · · · 
Cbans· · · · · · · · · · · · · · · · . . . . . . . . ........ . 


· -· ca.iibrac:i.on sheecs· · · · · · · · · · · · · · · · · · · · · · · 


http:ca.iibrac:i.on
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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 occurrea.~ce1 during teat program. 
(Additional page( a) attached: Yea · · · , No .¥ . ) 

e£_s ..~e~Signacure of Ob8U 	 Affiliacion of Observer Date 
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Lawlmma11 •• II <&:) ~ 

can.•-1lftlPCI' 111111..mlim C>Ok.<_ ( '/'98) 
Vlmllly 11uqecr1 1lla1mr:zill far c:ldps ~~ 

·. 
Vlmlly ii~TypeSPlattldllt ~ 
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Latcl-* llllire1•1111lh1Dill J:) ~·~ 

,-- -
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c=-W Pl dmillgem J-W 
Maio11aiw 'lbD psabe llld tllllr I ••• ~' Mejmpjpimilla,....t.allllin ••• a 
aiu ,,. • ~ 
ea1q••,;. famll aeviuwcd far a i h' .. 
• mm:, ~ 


Dmsilaa n::wi11•11Ci by PM daily daring tl!lliag 
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Presavmive reqaftd 
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Obiat.... 

Lakdltl:t1bll Clllins M"1tding ain 

Ra:ard obaatldilms ifmy 

S•111tling pas•••(~) 

Dr+ tiP'i"• afQCwpim 

Detiwli&&hmQAPP 

s""'*'m 
Daad time ofcmlec:rina 

Lab tec;hiijrjeh iDidl1I 
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Emission Test 	 CJcf 7 ' 199<3 

Hot Asphalt Plant D 

Barre, Massachusetts 


I. 	 Test Run Ob•ervacioa• 

R • leccm rnded 

M • Maad&tory 


. . 	 ... 

1. 	 Train. set· uo· . filter ID 

. . . . . .. 

. . 

. . 
. . . . . . . . . . 
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filter w.ia.c 
rilter checked tor hale• 

..filter c:eatered 
. ..nozzie·cieaa· 

nazzie·1111damana 
aoa:ie di...cu lm•~ 
probe liner clean 
probe markma• correct 
probe baacad •1aa& 
entinr l · .... .....·---rs· 

~JiJP/ 


Date 
LP~~ 

Te•t 
lbm 
-«3 

· (1}4/r 

/()6/9.t. "~ 
I =f'~~ 

ll-'A 

v~.-

~~A 

·• ~ ·... 
/t:lt:I 

\Lo. 

.l.L-1• .A 

v 
. . 

~aA 

.b.A . 	 I 
. ........ . . . 
 ~-'A .1J1DJJS1mrs· 1caa· · · 	 ·~ 

IA~t.-9A 

Test 

Run 

~8 

·kqlJ 

I/t t1 J9J'.(Jt. 
, 33"J(J 

A fLA 
....., '1.A· 

~;.·.... 
·J '.,,//A. 

~"IA? 
~A 

.Au.A 
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~A 

~A·· 

. ·J ~-· 
. . . . • :,4-carboz ift9ied···· 	 ..,~· ~ 

. . . . .01cac 111•,.~car zarDed· 
. . .· annca· 11111a.._car zarD9d· · 

tilter bar or- haidar- ar tmm• 
all ball joiaa J.isbcly

eci· .. ....... . ..... 
. .. .all·o'Dtnlius•·c:aanaci· 

2. 	 Train luk cbeck LC·. 
ac naz:la: initiai· (I-)·· · · VAC.. · • · 

(~Ol12 cfm @ LS LC- ..... 
in. He initial. incermediaca (JU·VAC 
Iacenmaiaca and 
final at hipeac incermediaee CJU 
Vacuum daring 
te•C nm.J incermediace (KJ 

f iual (M) 
. . 

LC· 
VAC 
LC 
VAC 
LC 

·VAC 

. . 

... 

. . 
3. Picoc lin•• leak tniCl.&l DaH.CTe· 11118 (B.J 

· • t • ·/ r . 1 · ~,,. 1.1:/;t. 

I .. , . I. ~-1 · 

-. . .·.,. {,·.,; 	. 1 ~.,... 
;A /.,°.A· 1· ~:,,,,·. 
.Jq;_.;. ··~· 

A.;/A-· ~~IA· 

A.K-1 ~·· 

·..:h /Jr- 1 .,- t!J(J/ 
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E_x~.~~.// 

Test Test 
Rua Run 
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.., "=i () .e-·'t .. .... t .... ·jl"?~IJ I' 

0check: and.Tit" tine (Jl.,•.. to;·-~· If :.. ., 1t" A>' .... t I 
Chald 3 ill. HtoJ 

final··· 1XmiriTe· timr (lff· · · ?3'' etK {y3tok- .......i .... 

OD mnmeeer for 
(l.5 sec:.) ..... nend.Te· iine· nu· 

. . . . . . . .... · · · i:s1cac- t11D•· una•-na· · · 
M-3 bag ilti.ci&l luk - (10
Tedlar bag: Sbm&ld bold 2 to 4 in. II?'> 

Dre••ure· far· lO·mimn:es· or····· 
zero 	flaw -car reaGiDC OD 
concinuowu evacuation· or­
~iacaiy fill bag aaci lee 
si:aad oYerniirile--fto deflacion. 

' ,. ~blr .... . ..f>31 ok )~· · 	 I .... I·~· 1 ·,...c.y~· .. . ·1 . . 
Ifl . 

.IJ/I} · .IJ/I).. .. . ... 

IJ/JI 1-..tft.- I I I 
AJ/J/, 1.)1/f I 
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Dace 	/o-7-?A /6··1-'i'll 

R • R.ecoa1ended Test Tesc Tesc Test 
M • Mandatory Ihm Run lbm Run 

4 
............ ...... -.. ~,f-.. .~f,yr. 3 


4. 	 K-3 11aq1ling train check: 
iniciai· (Mi··· ··· · ··-·· ·· v)tJ 

(should bold 
10 in. vacuum fimli- (M)· · · · · - · · · · · · · · ~ ·}J/ t. · 1JT- · · · · 
far- 1/2· min.·)· · - · · · · · · - · - - · · · · · · · · · · · · · - · · · · ·.411 · · · · · 11~·/ 1 • • · · • · 

Pune sa11Die tra1n· VJ.ch· sack· sra• · · · · · · · · · N / II /J · · 
Cons cane· race· saan1iin2· - · - · · l · mr · · · · · · · t ·,1 ni. · · !... h 

5. 	 Time· test· scarced· · · · · · · · · · · ·Ai 1:1. J1jj · t 1:1,_· JD · 

·Time tesc· ended· · · · · · · · · · · · · · -1 ! f; P/lf ·/ t 13 "'J'f· · 
6. 	 Dry gas ( · · ·)· -pon· 1ni.ciat· · · · · · · · · .M 'I. .. ~ 2- ·":11.>IP.' · · · I 

mecer · · · · · · finai· · · · · · - · · · · · · · · · · · · · · · · I .. 	. 
.volume: (- · · )- "Datt· ini.ciai· · · · · · · · · - · · · · · - · · · · · · · · · - · . I .. 

· - · · · · · finai - - - · · · · · · · fo • • • • • • • - • - • • • • • • I · · 
( · -) · "Dore· iniciai· · · · · · · · · · · · · · · · t· · - · · · · · · · · r · • · · 

· · · final· · · · - - - · - - · t· · · • · · · · - · · I· · · · · · · I · 
( · · )·-pan ini.ciai· · · · · · · · - · · ·t - -i · · • · · - · • ·t· · · · · · ·I · · · 

· · · · · · · · · finat· - - - · · · · · · · -~t.-.R/Cf· ·fq;J:A·n1 · · · · t · · · · 
7. 	 Train operation Hazzla cbngeci 

during nm during nm ­
. . . . ..... - . - • NOT- ALLOWEJ>- - .... - . - . - . . . }) 0 .... -AJO· . -. . . 

i>icch· and· yaw of· 'Probe· o-..k-. · - · · · · · · · · · · · · · · · -~ · ·t 'Y'e/" - ·t- · · ··I 
uozz:ie· uoc scraDed· on· niuuie· · · - · · · · · · - · · · · - · ·;tU::5 · · · · Yn;l) · · · · · - · · I · · · 
ei:rect1w· sui· annmd· i>robe · · · · · · · · · · · · · • · · ·t ·....-tr~·,;,. ·t- ·,,.,,c~A ·1· - · · · I·· · · 
probe moved· ac· l'rDDer- time · · · · · · · · · · · t ·-11; A t· ,,i :...· · • · • • · • • t · • · · 

orooe .n-cad· · · · · · · · · · · · t · .:41.. I I ,. ,,. · · 1 t 
ealculatar c:ouscanca or namagra,h I 
changed when TS and /or TM / 
chanRes· sismificanclv· J.ltlt 
average time ta sac I 
isokenecics after rn:obe 

1....maved·ca·nesc·'Doinc · · ·· · · ·· 
Average valuea : I 
i.szq,inger t..,,.racure &­

should· be·~ 1o•y · · · · · · · · · · · · · · · · · - · - · · <1-b r- ·<?o•f. · · · · · !.. 
Pase 	fl.lter gu scr.-r or ~b
Filter box cempe~~ 	 . 

o_~~<32o•r 
· · circie-oue· · .'. · · · · · · · · · C5.!Jf' ~S~·~J · · · 

~s-=c'='a':'ck~·:-c~emv~~e~r~a~cu~n--·-·-----.-. -. -. _-.,...~~."<~Ar-~I...."'ii""'">~.-:::i'!lllc-1:----..-.~,-.----

barometric· P taken· and· value ~6. </ ~ t ';;s /J, "-/'i r . · I · 

was probe ever discmmec~ed 
from filter balder while in 
stack? 

vas fil~er chan2ea durin2 nin? 
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R • Recomended 
M • Mandatory 

Dace I 6-1-'fJ 
THC 
Run 

/tJ.1-PA 
Tesc 
Run 

Test 
Run 

Test 
Run 

X3 ~8 3 4 
Pf-.g/} H-31 r 

Check on filter holder loosening of 
claaminK device holder · · 

was silica gel changed ­
duri1m nm~ ·,/)1,.-0 . ·/')U, 

va• any i>arc1culace lase~ ·~ · · 4"~' · · 

Accurate Al' n.. ~ - .5..t 1(-f .ll ~ J.:trJJ9 ·11.d'J'l.8 ·! · · 
readinst of-: AH + ~~·--',, M;-r;. ,n.'\l. •. · f'~ ,,.,. rt .. u re · · ·/,ti;~ · · · · · · ·t· · · 

mecer tmdneraan-e' · · · · · · · · • 1"4 1; :3 · · l.,/.J, ~ · t · · • · · · · 1· · • • 
•~k· CemDeracure· · · · · · · · · • 1"; ·~ · • ."r"S; ~'J · I · · · · · · · · · 
meter· vacuum-· · · · · · · · · · · · · · · · · · · · · "S .,, · ·<::""fTY ,.,.I· · · · · · ·t· · 
ti.Ju· uer- 'Daine · · · · · · · · · · · · · · · · · · · · 1~1tJ'f11fh(. • • ·11 ~ t · • · • · · · · • • • · 
1J11Dinnr teameracura · · · · · · · · · · · · -'~rl '(:! ·< 5''1f14 • · · · · · ·1 · · · 
f iiter boz: tenmeracure· · · · · · · · · · · · Aj D.:.,. r 'VS~•"' \ I · · · · · · · · · · · · 

Minimum sample time of "?Yt) · min -c 	 I 
M~~~- ~Dq)~e. ~~~- ~~-:::.: ~. ~~~- ~~~~~~~- ... ~ .. ,,;~ ...... -~ ... . 
8. 	 Pase ceac: -·AU· ooeninsrs· 11uied· · · · · · · · · · · · 'A..JI~ · • /'i~· • · · · · · ·t · · · · · 

- recaverT" area· ciean· sbeicaraci· · · · · · · · · 1.:-dt.A' · • • """'~ I ·I"· · · · 
-· filcer handled· vi.ch· dDris·. · forcaos· · · ~ · · · r'..HA· ·I···· t 
- petri· dish seaied. lah•ied· · · · I~ · · · ,,. k4 · · I · · · · t · 
- anv· samule lose· · · · · · ·~.r · · ,;;. ·.u J • · I 

sraa cyl. 
weighed 

wacer·measured· i./mt. ··ma · · · · 03, l· ·;)Y,·3 
- silica· irei· weighed·.· nee· nm· · · · · · ".J.~1 ·f 'ri~I U I · · · · · t i 
- coudiciou - caior- tbl.·.,,-~ p.-~ J>J· · · V · · · · V' · 1 · · · · · ·t · · I 
· · · · · · · · · · · i· s1»e11c· · · · · · · · · · · · · · · · · · · t·fJfPf' I· BeJ~h I · · · · · 1· · · · · i 
- prob•· caaiad· sufficimn:iv- · · · · · · · · 1x;a.A · · ·t~· · · t · · · I· · · · I 
- naz:ie· remavad· and· bru.bed· · · · · · · · · · ;II~ · ·t ~ · · · · · · · · j· · · · · I 
- probe brushed· 6· times · · · · · · · · · · · -.,.~ ·t·~ · · · · · · · · · · · · · 1 
- naz:ie· bruailes· ciean· · · · · · · · · · · · · · · · IA E;.x · ·1.:-1.,,,·,; · · · · · · · · · · · I 
- wash boccies ciean· · · · · · · · · · · · · · · · · ,;,, '~·~· · ·t· w ~ • • • • • I 
- acecane ciean· · · · · · · · · · · · · · · · · · · · · · · · ,:.,,,-,.. ···;.~··I············ I 
- M-8 15· mJ.nuce· vane · · · · · · · · · · · · · · · · ~n-· ·..-i '//.I· · · · · · · · · · · i 

1 ~ t - vacertsolucian ciean· · · · · · · · · · · · · · · -,,,,_u,. :..~~ · · · · · · • · · · · · · 1 

~~ - biank caicen: · aceeane·.·· vmcer-. · oeber· 'J-CH"' ~ .LI'.,, • I · · · · · · · · · · · I 
Probe brusn· and enens1on ciun·. ;;t;kA · · .r. u':A" · · · · • · · I" · · I 
Samoi.e conca1ner-: · Clean · · ,,.., .UA ~ LV1 · I · · · 1 

1Cal>Ved· 	 c kA - ..... i 
t.aoeiea 'A ~A · .... ,,,A · · · · · I 1 

Seaied· · · · · · · · · · · :..1 .tLA UW · I · ; 
Liauid· ieYei · martea· · ·_;,. :W~.A · • • p,,u · l 

" v 
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Dace 	1/6-7~?8 Ju-?-1'1 
R -Rec011111ended 	 THC Tesc Test 
M -Mandatory 	 lbm Ihm Run TescRunl 

-i<3 ,ztB 3 4 
... . . . . . 	 . .. . . . /Jt~1 :r !.Jtl_ 'g1·J. . .. 

9. 	 Pose test Oraat Analysis of Initial· (M~ · J()/A .j IJ.J.A-.. 
integrated bag s...,,le Orsat 
analyzer - Analyzer leak check 
(levels should nae fall below Final (M·) .µJA ;J/It-
cap. 	cubing and GOC mare than 

..o.2·mL· ia·barretce for· 2· min•) 	 JJ/ ri 4i·· I I 
Nii .... . .Or21ac· smmies: · Each basr;- anaivzed· 3· cime•· Al/A 	 I 

. . . ...%• co., a2nu·vichin· 0:.2%· · · · ·11"/"J ~· . .tJ/Ji t .. 
I 

i·o., a2rees·vicbtn 0;..ll· ..... • ·r11.. ·1· jJ"/" 
. ." . ..... r .. I .... 	.. t . ..l·co·asrrees·vichin·O:.~·· · ·· • • 1J If, 1· JI/ A·· ' I 

Analysis at end of tesc. Oraac analyzer I 

.. . . . .checked asrainac air· (20:.9· t· 0:.3)· · . . · -AJIA· · · · nIA· .. . . ~ ..... I 
Orsat Analysis:k<.,. co.,:·· ........... · · ·AJ.fA 1. o!A· ·.. ~ ... I 

I 


o.,.z;. . . . . . . . . . ........... . tJ/ 7J I . )}/fl· ·1 . . . ... t .... i 
co:······· .... . . . . . . . •JJj'·A· .. Jf/ /f• ·t ... t I 

Fo • 20:.9 -·1·02 
·! co., . . . . . . . . .. -t-0/A ·.j. ·JJ!tl · -~ ...... ~ .. I 

..Fuel· . . . . . . . . .. .. ). '1/1' ., "IJIA . ·1· .. t I 

.....F...range· far fuel· il //-,I I- ·LJ/1'I . t ... 
.Orsac·analvais·vaiid· A.'/J,,. JtJIA t 

Orsac aoluticma c:Daapd 
vhen calculated Fo 
exceeds fuel· cype· rmKe · ,o/IJ »IA 

10. 	 All s&111Dles locked UI> .L.lo.J I '1.L<A. I I 
All samDiinst· cD111D011encs· c:iean· and· seaied· · · ;. 'l.1A ··~··j········t· 

. . . 	 ....Ali ciaca· sbeecs submitt:ed· ca· ooaer"n!r" · · hA ,;;;'lf~A· • ·t t 
........ . . . . . . . . . . . . . .......... u/f+ r · L~1/fl-·t ...... ·t ...
- Orsac 

... 
. - Rwrisoitenec1c· · · · Tllmln'Obaerrar- · · · · · · · · ·~fl. J..· t · '1 }J'.·PJ·t · · · · · · • t · 
. - Par~icuiace·recoverr ......... . ... . . . ·~~"A . • t· .,.;,..u,,; .• . ...... t .... 

. . . . . . . . . . ~ lifi. .. . . . . I . ....-Process· data· · ... . .. . . . . . . • Ji.:v::.f" . ... 

- Clarcs· · · · · · · . . . . . . . . . . . . . . . . . . . . . . . ·A r/·/I:. " ....... . ..
. .. '.IJ/A 

.. 	 !:Atui• .. ....... t ....
. -· caiibracion sileecs· · · · · · · · · · · · · · · · · · · · · · -~~··· 

r , 
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J. 	 NOTES: care should be taken, when sampling for organic compounds, to 
follow stringent quality control guidelines ta avoid coucamination 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 ta 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 L,_.) 

Affil'.Lltion oi Observer 



Central Park West 
5001 South Miami Boulevard, P.O. Box 12077 ..l!!!!!:i~ Research Triangle Park, North Carolina 27709-2077 b PA~FIC ENVIRONMENTAL SERVICES, INC. (919) 941-0333 FAX: (919) 941-0234 

Filter Tare Weight Worksheet 

Plant: I/ts t /1/, x 4410 City, State:____.&.___........_l__ __.../__.1Jc""""4_J_l.______tk;i )A /& ;J/ re_1
Date: I o - .S.fJ Initials: D f /J 

RUN ID FILTER REFERENCE DATA ANALYTICAL 
ID TARE SHEET TARE 

WEIGHT TARE WT. WEIGHT ii:­

M31f- I /fJ{)/'/l'-dS , 3 </tJ'i 3'/IJ 'j .3Yo'1 
.• 3 "I 0 ·~ .3 -r 6-:> 

/t'1 31 J-- " 't>d 19/i' -n" . 3~/.... '7 ~ 3 3~ 2- ~ '? {n ~ 
h00('/8.. 61 • 3 ""~ 

I 

ti/111- 2 Io" 1?'fl-d1 -~3~3 ,331..3 3 3Gi 3 

M~1r- 1 IM /91'.-f,A . 3378 , 3378 3JJ8 

/1131)- ~ j(J()/ ?A'-41 . 339/ ~:::J'J/ 33 CJ/ 
t1'1 31 ~-- R l/o 01'18-d" , ,3 39D ,3390 33 <Jo 

I 

I/D6!9i!· o'l. • 33{g) 

/061'11· 63 , ~ '1~ (g 

/601ft--lo .338Y 



Plant:/-/~ f Jls.ph4 /JN.,, 
Date: I 0 -.5-98 

RUN ID NOZZLE 
ID 

M­ r .._,,_,;J ' 
I 

fl13t.J- Cc G L-;; 

flt q1.r- /. CL-1 
lh~/ f'- 2 GI..-/ 

fl111I~ 7 CL--=J 

flf3tf- 3 GL-1 
/}13J:J-8 QJ.-~ 

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 

Nozzle Calibration Worksheet 

Pk ,,j D City, State:_.,<;:8;;....::;!f-K__,.r__.e_.,,._ &~q-=J....;;..J........ ____ 

1 

Initials: D I' JI 
CALIBRATION DATA CALIBRATION TEST 

DIAMETER SHEET DATE DATE 
DIAMETER 

, /,R9 , / ,,f' 'T B-\-9A /~-r-?/1. 

~/,PB ~ 19.8 B-S- 'J8 /11 - r-'PA 

# 188 ,,;t!g ~-5-'18 / o -/, -e;B 
I /8 J # /tfs- F=S-S-f:J/J /o -6. '7-R 

,, I $13 ,,/08 a--r-'T?J /6- 7- '1$ 
,,/t!? .1~7 e8-S---'7t9 l/b- 7-9~ 



--~-- Central Park West ••1 5001 South Miami Boulevard, P.O. Box 12077 
~ c:::::J Research Triangle Park, North Carolina 27709-2077 
t:JPiiCIFIC ENVIRONMENTAL SERVICES, INC. (919) 941-0333 FAX: (919) 941-0234 

Corrective Action Report 

City, State:_--"!3_--"q.._.t'-'r'--=e-----.,.........&'--"-'4-"'""....J'--J"--­


' 
Originator: Date: /D-S--7'8 
Project Number: Corrective Action Number: 

SS/7-Do"L I 
Description of Problem State Cause of Problem 

(Give Date and Time Identified) /u-..t-'lt ~~ ~~,,.._..'"(Iv\. 

dl--~.~~e-J~~~ ~~1~~ ~ 

(,re_~ u~ ~is-+ ~ .1 . 

a_;, ~crJ e__L... (1 Ln..., \ ~c_, '1.J ~ ~ ~ s~4.­

~3~l_.,~~- ~ ~ L~ ~~~ tL 
·~-·0 ~ ~- c--J ~/O~ 

State Corrective Action Planned 
(Include Persons Involved in Action) 

/~' ~~ 


Signatures Project Manager Comments: 

3 l l 



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 

Data Sheet Completeness Worksheet 

Plant: ~lJtftltx - f'/aJ D~ City, State: J3~ 
j 

Date: /tJ - .L- l'<S Initials: 0 P JI 

Run ID Nozzle Filter Post-Test Post-Test 
Number Number Leak Check Pitot Leak 

Check 
Ir ··cu o.' IPIJ1r- I GL-1 I/do 19fi-tJ S , l1d J~ /.J ,~ ~ ) 3 AJf'-7 6) 

- ~-01 ) II PdS 0 AIPJ ..:t1.r- & Gl-;;; loo /911 .. 111J ,6~@/0 tli.,. 3 ile~ dl" 

l'1 .11r- 2 Gl - l l/001?S-tJ9 ~ {)()/~.$~~ f)3' ~ :'t 
;Il.M 11\-7 C'... L-'3 loo19'B-CJ 8 # (J(J '11D 3''/k. ) 3 "ZIJ, ,,. 

~ 
... 

,, ~ 0fl( :3/f-3 C'~ "- - I IJ11019t!-6? .~ose&"t4 /3 J,,l.PA &l~ 

? • PP otM31r-lf ~L-<-f //l/J l'JA'-6<0 .DOI ~ lo ''f.4 3 .<JGir {J. 

. JV444 


Start and 

Stop Time 


~ 

7.'ol/ ,.,,., 
~IA~ p,111
7fAl//'1Pf 

.:? ' ~" I'P) 

...,:!,J1, '},,,,ll 'M 
1.'l'I ~Pl 
-/·~~#Id 

(,~ 3fo ~111 
/I 1'3 ft/i: :1' n-••1 
.'1'11'"1 

Pi tot 

Number 


!fl-I? 

ES/ 
If P-19 

£..S,/' 

A/J-/9 
ES/ 



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 

Pitot Calibration Worksheet 

Plant: c/a-f,41t1LJ/ Jo/1)( -f/c;;uJ D City, State:_8........_~;::;;..;;;..;:~;__.M_....;;;.CUVJ==....;_•____ 

' I 

Date: I o - .f - '1 8 Initials: D I? H 

RUN ID PITOT CALIBRATION DATA CALIBRATION TEST 
ID COEFFICIENT SHEET DATE DATE 

COEFF. 
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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 

m20.071 (113 in. 2 ) 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 
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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 (Del shall 
be calculated from the following equation, to determine the 
upstream and downstream distances: 

2LW 
D = 

e (L + W) 

Eq. 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 
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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 11 adjusted 11 traverse points. 
Whenever two successive traverse points are combined to form a 
single adjusted traverse point, treat the adjusted point as two 
separate traverse points, both in the sampling (or 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 11 adjusted 11 points should be relocated away from the stack walls 
to: (1) a distance of 1.3 cm (0.50 in.); or (2) a distance equal to 
the nozzle inside diameter, whichever is larger. 

2.3.2 Rectangular Stacks. Determine the number of traverse points 
as explained in Sections 2.1 and 2.2 of this method. From Table 1­
1, determine the grid configuration. Divide the stack cross­
section into as many equal rectangular elemental areas as traverse 
points, and then locate a traverse point at the centroid of each 
equal area according to the example in Figure 1-4. 
If the tester desires to use more than the minimum number of 
traverse points, expand the "minimum number of traverse points" 
matrix (see Table 1-1) by adding the extra traverse points along 
one or the other or both legs of the matrix; the final matrix need 
not be balanced. For example, if a 4 x 3 "minimum number of 
points" matrix were expanded to 36 points, the final matrix could 
be 9 x 4 or 12 x 3, and would not necessarily have to be 6 x 6. 
After constructing the final matrix, divide the stack cross-section 
into as many equal rectangular, elemental areas as traverse points, 
and locate a traverse point at the centroid of each equal area. The 
situation of traverse points being too close to the stack walls is 
not expected to arise with rectangular stacks. If this problem 
should ever arise, the Administrator must be contacted for 
resolution of the matter. 
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2.4 Verification of Absence of Cyclonic Flow. In most stationary 
sources, the direction of stack gas flow is essentially parallel to 
the stack walls. However, cyclonic flow may exist (1) after such 
devices as cyclones and inertial demisters following venturi 
scrubbers, or (2) in stacks having tangential inlets or other duct 
configurations which tend to induce swirling; in these instances, 
the presence or absence of cyclonic flow at the sampling location 
must be determined. The following techniques are acceptable for 
this determination. Level and zero the manometer. Connect a Type 
S pitot tube to the manometer. Position the Type S pitot tube at 
each traverse point, in succession, so that the planes of the face 
openings of the pitot tube are perpendicular to the stack cross­
sectional plane; when the Type S pitot tube is in this position, it 
is at "0° reference." Note the differential pressure (~p) 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 a; assign a values of 0° to those points for 
which no rotation was required, and include these in the overall 
average. If the average value of a is greater than 20°, the 
overall flow condition in the stack is 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 
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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 
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the location and layout of the traverse points. If the measurement 
location is determined to be acceptable 
according to the criteria in this alternative procedure, use the 
same traverse point number and locations for sampling and velocity 
measurements. 

2.5.3 Measurement Procedure. 

2.5.3.1 Prepare the directional probe and differential pressure 
gauges as recommended by the manufacturer. Capillary tubing or 
surge tanks may be used to dampen pressure fluctuations. It is 
recommended, but not required, that a pretest leak check be 
conducted. To perform a leak check, pressurize or use suction on 
the impact opening until a reading of at least 7.6 cm (3 in.) H2 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. 
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Round the values after the final calculations. 

2.5.4.1 Calculate the resultant angle at each traverse point: 

R. =arc cosine[ (cosineY.) (cosineP.)]
l. 	 l. l. 

Eq. 1-2 

Where: 
resultant angle at traverse point i, degree. 

= yaw angle at traverse point i, degree. 
pitch angle at traverse point i, degree. 

2.5.4.2 	 Calculate the average resultant for the measurements: 

- LRi 
R=-­

n 

Eq. 1-3 

Where: 
Ravg average resultant angle, degree. 
n = total number of traverse points. 

2.5.4.3 Calculate the standard deviations: 

Ln 

(Ri-R) 2 

i=l 

(n-1) 

Eq. 1-4 

Where: 
standard deviation, degree. 

2.5.S The measurement location is acceptable if R~9 ~ 20° and ~ 
~ 10°. 
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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 



EMTIC TM-001 EMTIC NSPS TEST METHOD 	 Page 10 

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. CROSS-SECTION LAYOUT FOR 

RECTANGULAR STACKS 


~~~-Number of traverse points 
Matrix layout 

9 . . . . . 3x3 
12 . . . . . 4x3 
16 . . . . . . . 4x4 
20 . . . . . . . 5x4 
25 . . . . . . . . 5x5 
30 . . . . . . . . . . 6x5 
36 . . . . . . . . 6x6 
42 . . . . . . . . . 7x6 
49 . . . . . . . 7x7 
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TABLE 1-2 
LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS 

(Percent of stack diameter from inside 
wall to traverse point) 

Traverse 
Point 

Number on 
Diameter 

a 2 4 

Number 

6 8 

of traverse points on 

10 12 14 16 

a diameter 

18 20 22 24 

1 . 14 
. 6 

6 . 
7 

4. 
4 

3 . 
2 

2.6 2.1 1. 8 1. 6 1. 
4 

1. 
3 

1.1 1.1 

2 . 85 
.4 

25 
. 0 

14 
. 6 

10 
. 5 

8.2 6.7 5.7 4.9 4. 
4 

3. 
9 

3.5 3.2 

3 . 75 
. 0 

29 
. 6 

19 
.4 

14. 
6 

11. 
8 

9.9 8.5 7. 
5 

6. 
7 

6.0 5.5 

4 . . 93 
. 3 

70 
.4 

32 
.3 

22. 
6 

17. 
7 

14. 
6 

12. 
5 

10 
. 9 

9 . 
7 

8.7 7.9 

5 . . 85 
.4 

67 
. 7 

34. 
2 

25. 
0 

20. 
1 

16. 
9 

14 
. 6 

11 
2. 
9 

11. 
6 

10. 
5 

6 . 95 
. 6 

80 
. 6 

65. 
8 

35. 
6 

26. 
9 

22. 
0 

18 
. 8 

16 
.5 

14. 
6 

13. 
2 

7 . 89 
. 5 

77. 
4 

64. 
4 

36. 
6 

28. 
3 

23 
. 6 

20 
.4 

18. 
0 

16. 
1 

8 . . 96 
. 8 

85. 
4 

75. 
0 

63. 
4 

37. 
5 

29 
. 6 

25 
. 0 

21. 
8 

19. 
4 

9 . 91. 
8 

82. 
3 

73. 
1 

62 . 
5 

38 
.2 

30 
.6 

26. 
2 

23. 
0 

10 . . 97. 
4 

88. 
2 

79. 
9 

71. 
7 

61 
. 8 

38 
. 8 

31. 
5 

27. 
2 

11 . . 93. 85. 78. 70 61 39. 32. 
3 4 0 .4 .2 3 3 
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12 . . 97. 90. 83. 76 69 60. 39. 
9 1 1 .4 .4 7 8 

13 . 94. 87. 81 75 68 . 60. 
3 5 . 2 . 0 5 2 

14 . 98. 91. 85 79 73. 67. 
2 5 .4 . 6 8 7 

15 95. 89 83 78. 72. 
1 .1 . 5 2 8 

16 98. 92 87 82. 77. 
4 . 5 .1 0 0 

17 . 95 90 85. 80. 
. 6 . 3 4 6 

18 . . 98 93 88. 83. 
. 6 . 3 4 9 

19 . 96 91. 86. 
.1 3 8 

20 . 98 94. 89. 
.7 0 5 

21 . 96. 92. 
5 1 

22 . . 98. 94. 
9 5 

23 . 96. 
8 

24 . . 98. 
9 
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Duct Dl1m1t.ra Upatr11m from Flaw Dlahnb1nc1• (Diat11nc1 A) 
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•Higher Number II for 
Recta1nguti1r Stlltltl or Oucta 

40 

30 
•24 or 25 

20 
20 

2.5 

l1turb1nce 

Meaaurement 
Site 

18 Stack Dlllmeter > 0.11 m (24 in.) 

•10 	 •From Paint of Any TWP• of I or 8 

Dllturbonco (Bend, Exponolon, Contr11C11on, ole.) 


Slack Olomoi.r • 0.30 ID 0.91 m (12-24 In.) 

Duct Dlam1t.rs DownatrHm from Flaw Diaturb1nc1• (Dla!llnc1 B) 

Figure 1-1. Minimum number of traverse points for 
particulate traverses. 
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Duct Diameters Upstream from Flow Disturbance• (Distance A) 

so 0.5 1.0 1.5 2.0 2.5 

•Highor Number Is for 
Roctangul., Stacks or Duels iaturbanca 

40 Me•1urement 
Sile 

30 

Dlaturt>1nce 

20 
111 Stack Diameter> 0.61 m (24 In.) 

12 

10 •From Point of Any Type of 
I

8 or g 

Dl1turb1nca (Bend, Exp1n1lon, Contr1ctlon, etc.) 

Stack Dl1motar • 0.30 to 0.81 m (12-24 In.) 

2 3 4 5 6 7 8 9 10 

Duct Dlameterw Down1tream from Flow Dlaturbance• (Distance B) 

Figure 1-2. Minimum number of traverse points for velocity 
(nonparticulate) traverses. 
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r,......,.. oe.t.nce 
Point % or diameter 

4.4 
14.7 
28.5 
70.5 
15.3 
H.8 

• -.,,....0,,..--.,£----_,_~~~~ 

• _..,.,,~,.....,.,.'---ir---:-­._ __.,,........_____.,._~ 


Figure 1-3. Example showing circular stack cross section 
divided into 12 equal areas, with location of traverse 
points indicated. 



EMTIC TM-001 EMTIC NSPS TEST METHOD 	 Page 19 

I I 
I I 

0 : 0 : 0 0 
I I 

~----~----~----~-----
! I I 

0 : 0 : 0 : 0 
I I I 

~----L----~----~-----
1 I I 
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I 

Q Q 
I 
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I I 
I I 

Figure 1-4. Example showing rectangular stack cross section 
divided into 12 equal areas, with a traverse point at centroid 
of each area. 
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EMISSION MEASUREMENT TECHNICAL INFORMATION CENTER 

NSPS TEST METHOD 


Method 2 - Determination of Stack Gas Velocity and Volumetric 

Flow Rate (Type S Pitot Tube) 


1. PRINCIPLE AND APPLICABILITY 

1.1 Principle. The average gas velocity in a stack is determined from the gas 
density 	 and from measurement of the average velocity head with a Type S 
(Stausscheibe or reverse type) pitot tube. 

1.2 Applicability. This method is applicable for measurement of the average 
velocity of a gas stream and for quantifying gas flow. 

This procedure is not applicable at measurement sites that fail to meet the 
criteria of Method 1, Section 2.1. Also, the method cannot be used for direct 
measurement in cyclonic or swirling gas streams; Section 2.4 of Method 1 shows 
how to determine cyclonic or swirling flow conditions. When unacceptable 
conditions exist, alternative procedures, subject to the approval of the 
Administrator, U.S. Environmental Protection Agency, must be employed to make 
accurate flow rate determinations; examples of such alternative procedures are: 
(1) to install straightening vanes; (2) to calculate the total volumetric flow 
rate stoichiometrically, or (3) to move to another measurement site at which the 
flow is acceptable. 

2. APPARATUS 

Specifications for the apparatus are given below. Any other apparatus that has 
been demonstrated (subject to approval of the Administrator) to be capable of 
meeting the specifications will be considered acceptable. 

2.1 Type S Pitot Tube. Pitot tube made of metal tubing (e.g., stainless steel) 
as shown in Figure 2-1. It is recommended that the external tubing diameter 
(dimension Dt, 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 PA and~, 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 
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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 (6p) 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 6p reading. If the 6p readings made 
before and after the air purge are the same (±5 percent), the traverse is 
acceptable. Otherwise, reject the run. Note that if 6p 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 6p readings shall 
be taken, as above, for the last two back purges at which suitably high 6p 
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 0.01-in. H20 divisions on the 0- to 1-in. inclined scale, and 
0.1-in. H20 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 6p values as low as 1.3 nun (0.05 in.) H20. 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 6p readings at the traverse points in the stack is less than 
1. 3 mm (0. 05 in.) H2 0; (2) for traverses of 12 or more points, more than 10 
percent of the individual 6p readings are below 1.3 nun (0.05 in.) H2 0; (3) for 
traverses of fewer than 12 points, more than one 6p reading is below 1.3 nun 
(0.05 in.) H2 0. Citation 18 in the Bibliography describes conunercially 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 BMTIC M-002 
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. L 
n 

Jt:.p1 +K 
1=lT=----­

" 
'L~ 
1 =l 

Where: 

Individual velocity head reading at a traverse point, mm (in.) 
H2 0. 

n 	 Total number of traverse points. 

K 	 0.13 nun H2 0 when metric units are used and 0.005 in. H2 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 6p 
readings of the gauge with those of a gauge-oil manometer at a minimum of three 
points, approximately representing the range of 6p values in the stack. If, at 
each point, the values of 6p 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 ~p values and final 
results shall be used, subject to the approval of the Administrator. 

2. 3 Temperature Gauge. A thermocouple, liquid-filled bulb thermometer, 
bimetallic thermometer, mercury-in-glass thermometer, or other gauge capable of 
measuring temperature to within 1. 5 percent of the minimum absolute stack 
temperature. The temperature gauge shall be attached to the pitot tube such that 
the sensor tip does not touch any metal; the gauge shall be in an interference­
free arrangement with respect to the pitot tube face openings (see Figure 2-1 and 
also Figure 2-7 in Section 4). Alternative positions may be used if the pitot 
tube-temperature gauge system is calibrated according to the procedure of Section 
4. Provided that a difference of not more than 1 percent in the average velocity 
measurement is introduced, the temperature gauge need not be attached to the 
pitot tube; this alternative is subject to the approval of the Administrator. 

2.4 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. 
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2.5 Barometer. A mercury, aneroid, or other barometer capable of measuring 
atmospheric pressure to within 2. 5 mm ( 0 .1 in.) Hg. See NOTE in Method 5, 
Section 2.1.9. 

2.6 Gas Density Determination Equipment. Method 3 equipment, if needed (see 
Section 3.6), to determine the stack gas dry molecular weight, and Reference 
Method 4 or Method 5 equipment for moisture content determination; other methods 
may be used subject to approval of the Administrator. 

2. 7 Calibration Pi tot 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.l 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.) H2 0. For multivelocity 
calibrations, the gauge shall be readable to the nearest 0.13 mm (0.005 in.) H20 
for 6p values between 1.3 and 25 mm (0.05 and 1.0 in.) H2 0, and to the nearest 
1.3 mm (0.05 in.) H20 for 6p values above 25 mm (1.0 in.) H20. A special, more 
sensitive 	gauge will be required to read 6p values below 1.3 mm (0.05 in.) H2 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 6p 
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.) H2 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.) H20. 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 ~p values encountered (see Section 2.2). If it is necessary to 
change to a more sensitive gauge, do so, and remeasure the ~p 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 C02 , 02 , CO, and N2 , 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 Tuba. 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 Dt, 
Figure 2-2b); and (b) the base-to-opening plane distances (dimensions PA and PB, 
Figure 2-2b). If Dt is between 0.48 and 0.95 cm (3/16 and 3/8 in.), and if ~ 
and PB are equal and between 1.05 and 1.50 Q, there are two possible options: 
(1) the pitot tube may be calibrated according to the procedure outlined in 
Sections 4.1.2 through 4.1.5 below, or (2) a baseline (isolated tube) coefficient 
value of 0.84 may be assigned to the pitot tube. Note, however, that if the 
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pitot tube is part of an assembly, calibration may still be required, despite 
knowledge of the baseline coefficient value (see Section 4.1.1). 

If Dt, ~, and i' 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. 

NOTB: Do not use any Type S pitot tube assembly which is constructed such that 
the impact pressure opening plane of the pitot tube is below the entry plane of 
the nozzle (see Figure 2-6B) . 

4.1.2 Calibration Setup. If the Type S pitot tube is to be calibrated, one leg 
of the tube shall be permanently marked A, and the other, B. Calibration shall 
be done in a flow system having the following essential design features: 

4.1.2.1 The flowing gas stream must be confined to a duct of definite cross­
sectional area, either circular or rectangular. For circular cross sections, the 
minimum duct diameter shall be 30.5 cm (12 in.); for rectangular cross sections, 
the width (shorter side) shall be at least 25.4 cm (10 in.). 

4.1.2.2 The cross-sectional area of the calibration duct must be constant over 
a distance of 10 or more duct diameters. For a rectangular cross section, use 
an equivalent diameter, calculated from the following equation, to determine the 
number of duct diameters: 

2LW
D = 

e CL + W) 

Eq. 2-1 

Where: 



EMTIC TM-002 NSPS TEST MBTHOD Page 7 

Equivalent diameter. 

Length. 

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 ±3 percent for the measurement of velocities above 305 
m/min (l,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 CP and velocity is desired, the flow system shall have the capacity to 
generate at least four distinct, time-invariant test-section velocities covering 
the velocity range from 180 to 1,525 m/min (600 to 5,000 ft/min), and calibration 
data shall be taken at regular velocity intervals over this range (see Citations 
9 and 14 in the Bibliography for details) . 

4.1.2.4 Two entry ports, one each for the standard and Type S pitot tubes, shall 
be cut in the test section; the standard pitot entry port shall be located 
slightly downstream of the Type s port, so that the standard and Type S impact 
openings will lie in the same cross-sectional plane during calibration. To 
facilitate alignment of the pitot tubes during calibration, it is advisable that 
the test section be constructed of plexiglas or some other transparent material. 

4.1.3 Calibration Procedure. Note that this procedure is a general one and must 
not be used without first referring to the special considerations presented in 
Section 4.1.5. Note also that this procedure applies only to single-velocity 
calibration. To obtain calibration data for the A and B sides of the Type S 
pitot tube, proceed as follows: 

4.1.3.1 Make sure that the manometer is properly filled and that the oil is free 
from contamination and is of the proper density. Inspect and leak-check all 
pitot lines; repair or replace if necessary. 

4.1.3.2 Level and zero the manometer. Turn on the fan, and allow the flow to 
stabilize. Seal the Type S entry port. 

4.1.3.3 Ensure that the manometer is level and zeroed. Position the standard 
pitot tube at the calibration point (determined as outlined in Section 4.1.5.1), 
and align the tube so that its tip is pointed directly into the flow. Particular 
care should be taken in aligning the tube to avoid yaw and pitch angles. Make 
sure that the entry port surrounding the tube is properly sealed. 
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4.1.3.4 Read 6Pstcti 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 6p., 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 6p 
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 6p 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: 

C =C
pCsl p(stdl 

Fq. 2-2 
Where: 

Type S pitot tube coefficient. 

Cp!stctl 	 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. 

Velocity head measured by the standard pitot tube, cm 
(in.) H2 0. 

Velocity head measured by the Types pitot tube, cm (in.) 
H2 0. 

4.1.4.2 Calculate Cp (side A), the mean A-side coefficient, and "C;, (side B), the 
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mean B-side coefficient; calculate the difference between these two average 
values. 

4.1.4.3 Calculate the deviation of each of the three A-side values of 
Cpts> from CP (side A), and the deviation of each B-side values of Cpts> from 
CP (side B). Use the following equation: 

Devi at ion = C -C CA or B)
p(S) p 

Eq. 2-3 

4.1.4.4 Calculate a, the average deviation from the mean, for both the A and B 
sides of the pitot tube. Use the following equation: 

3 

~ le - c CA or B>IL..J p(s) P 

oCside A or 8) = 1 

3 

Eq. 2-4 

4.1.4.5 Use the Type s pitot tube only if the values of a (side A) and a (side 
B) are less than or equal to 0.01 and if the absolute value of the difference 
between Cp (A) and cp (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., CP (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-B) . 

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-B) . 
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4.1.S.l.3 For assemblies with sample probes, the calibration point should be 
located at or near the center of the duct; however, insertion of a probe sheath 
into a small duct may cause significant cross-sectional area blockage and yield 
incorrect coefficient values (Citation 9 in the Bibliography) . Therefore, to 
minimize the blockage effect, the calibration point may be a few inches off­
center if necessary. The actual blockage effect will be negligible when the 
theoretical blockage, as determined by a projected-area model of the probe 
sheath, is 2 percent or less of the duct cross-sectional area for assemblies 
without external sheaths (Figure 2-lOa), and 3 percent or less for assemblies 
with external sheaths (Figure 2-lOb) . 

4.l.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 Cp(sl 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.l.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.l Field Use. 

4.1.6.l.l When a Type s pitot tube (isolated or in an assembly) is used in the 
field, the appropriate coefficient value (whether assigned or obtained by 
calibration) shall be used to perform velocity calculations. For calibrated Type 
S pitot tubes, the A side coefficient shall be used when the A side of the tube 
faces the flow, and the B side coefficient shall be used when the B side faces 
the flow; alternatively, the arithmetic average of the A and B side coefficient 
values may be used, irrespective of which side faces the flow. 

4.1.6.l.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 Cp(•l. 
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.l.6.2 Recalibration. 
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4.1.6.2.1 Isolated Pitot Tubes. After each field use, the pitot tube shall be 
carefully reexamined in top, side_, and end views. If the pitot face openings are 
still aligned within the specifications illustrated in Figure 2-2 or 2-3, it can 
be assumed that the baseline coefficient of the pitot tube has not changed. If, 
however, the tube has been damaged to the extent that it no longer meets the 
specifications of the Figure 2-2 or 2-3, the damage shall either be repaired to 
restore proper alignment of the face openings, or the tube shall be discarded. 

4.1.6.2.2 Pitot Tube Assemblies. After each field use, check the face opening 
alignment of the pitot tube, as in Section 4.1.6.2.l; 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. If 
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. 



EMTIC TM-002 NSPS TEST METHOD 	 Page 12 

m2A 	 Cross-sectional area of stack, (ft2 ). 

Water vapor in the gas stream (from Method 5 or Reference 

Method 4), proportion by volume. 


Pitot tube coefficient, dimensionless. 


Pitot tube constant, 


1 2 
11 [(g/g-mole)(mmHg)] ' 34.97 	­

sec (°K) (m11H 0)
2

for the metric system. 

1 2ft lb/lb-mole) (in. Hg) ] ' 
85.49­

sec [ ( 
0 R) (in.H 0)

2

for the English system. 

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 (lb/lb­
mole). 

= H (1-8) + 18.08 
d WS WS 

Eq. 2-5 

Pbar Barometric pressure at measurement site, mm Hg (in. Hg). 

P9 Stack static pressure, mm Hg (in. Hg). 

P6 	 Absolute stack pressure, mm Hg (in. Hg), 

= p + p
bar v 

Eq. 2-6 
Pstd Standard absolute pressure, 760 mm Hg (29. 92 in. Hg) . 

Q6d 	 Dry volumetric stack gas flow rate corrected to standard 
conditions, dsm3 /hr (dscf/hr) . 
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t. 	 Stack temperature, °C (°F}. 


Absolute stack temperature, °K ( 0 R} . 


= 273 + t 
s 

Eq. 2-7 
for metric. 

= 460 + t 
s 

Eq. 2-8 
for English. 

Tstd Standard absolute temperature, 293°K (528°R). 

Average stack gas velocity, m/sec (ft/sec}. 

tip Velocity head of stack gas, mm H20 (in. H20}. 

3,600= Conversion factor, sec/hr. 

18.0 = Molecular weight of water, g/g-mole (lb/lb-mole). 

5.2 	 Average Stack Gas Velocity. 

T 
s Cavg) 

p H 
s s 

Eq. 2-9 

5.3 	 Average Stack Gas Dry Volumetric Flow Rate. 

pT
std s 

= 3,600(1-8 )v A 
ws s T p

S(DYQ) std 

Eq. 2-10 
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1.90 -2.54 cm• 
(0.7S - 1.0 In.) 

j 	() 

( f"
t 	 ======::::: 

7.82 cm (3 In.)• Temperature Senaor 

./
Type S Pilot Tube 

Manometer 

•Suggested (Interference Free) 
Pilot tubefThermocouple Speclng 

Figure 2-1. Type S pitot tube manometer assembly. 
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Figure 2-2. Properly constructed Type S pitot tube. 
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W
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iv' 
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1 .. 

Figure 2-3. Types of face-opening misalignment that can result from field use 
or improper construction of Type S pi tot tubes. These will not affect the 

a 1 a 2 1 2baseline value of Cp(s) so long as and ~10°, ~ and ~ ~5°, z ~0.32 cm (1/8 
in.) and w ~0.08 cm (1/32 in.) (citation 11 in Bibliography). 
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Figure 2-4. Standard pitot tube design specifications. 
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PLANT 
DATE RUN NO. ~~~~~~~~STACK DIA. OR 
DIMENSIONS, m (in.) BAROMETRIC PRESS., mm Hg 

m2(in. Hg) ~~-CROSS SECTIONAL AREA, (ft 2)~~~~ 

OPERATORS 
PITOT TUBE I.D. NO. 

AVG. COEFFICIENT, Cp 

LAST DATE CALIBRATED 


SCHEMATIC OF STACK 
CROSS SECTION 

Vel. Hd., t.p Stack Temperature Pg 
Traverse mm (in.) H20 mm Hg (t.p) 1/2 

Pt. No. T., Ts, (in.Hg)
oc (oF) OK (oR) 

Average 

Figure 2-5. Velocity traverse data. 
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Typo S Piiot Tube tD1 t11&,1HCN(K•)fDtD f1'c•(1'1n) 

Sompllng Nozzle 

A. Bottom View; showing minimum pilot tubtl·noule nporabon. 

Sampling Static Preuure 
Sam piing /Opening PlanoNozzle ""' Probe 

\ 

Typo S Nozzle Entry 

Pttot Tube 
Plane ""' 

------ ­ ------------· 
8. 	Sldo View; to prevent pilot tube from lntorfortng with goa 

flow 1tnoamllnoo approochlng the noula, tho Impact pno11uro 
opening pl•n• of the pttot tub• ahal be even with or 1bove the 
nozzla entry piano. 

Figure 2-6. Proper pitot tube-sampling nozzle configuration to prevent 
aerodynamic interference: button-hook type nozzle: centers of nozzle and 
pitot opening aligned: Dt between 0.48 and 0.95 cm (3/16 and 3/8 in.). 
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I I I I 
I W&.•N- I 

I ,,.,•., I 1---;;;;-- I 
I I I 

1~1 

Tempertture &enaor I T1mperaturw S.naor I I 
~,-1~~~~-------J I 

OR 

Figure 2- 7. Proper thermocoup 1 e p 1 a cement to prevent interference: Dt 
between 0.48 and 0.95 cm (3/16 and 3/8 in.). 
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Type S PttotTube to1 

...,_. Vi,712etr1{Sill.) ~: 

I 

I 


Figure 2-8. Minimum pitot-sample probe separation needed to prevent 
interference: Dr between 0.48 and 0.95 cm (3/16 and 3/8 in.). 



EMTIC TM-002 NSPS TEST METHOD Page 25 

PITOT TUBE IDENTIFICATION NUMBER: DATE: ~-----CALIBRATED BY: 

"A" SIDE CALIBRATION 

t.Pstd ll.P<sl 
cm H20 cm H20 Deviation 

RUN NO. (in H20) (in H2 0) cp(s) Cp{S) - CP(A) 

1 

2 

3 

Cp, avg 
(SIDE A) 

"B" SIDE CALIBRATION 

ll.Pstd ll.P<•l 
cm H20 cm H20 Deviation 

RUN NO. (in H20) (in Hi0) cp(s) cp(s) - CP(B) 

1 

2 

3 

Cp,avg 
(SIDE B) 

:tic"" -C"'""I
i =l
Average Deviation= acAorB> =---------+-Hust Bes 0. 01 

3 
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Figure 2-9. Pitot tube calibration data. 
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b) 

Figure 2-10. Projected-area models for typical pitot tube assemblies. 
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APPENDIX ATOPART 63--TEST METHODS 

* * * * * 
METHOD 315 - DETERMINATION OF PARTICULATE AND METHYLENE CHLORIDE 
EXTRACT ABLE MATTER (MCEM) FROM SELECTED SOURCES 
AT PRIMARY ALUMINUM PRODUCTION FACILITIES 

NOTE: This method does not include all of the specifications (e.g., equipment and supplies) and 
procedures (e.g., sampling and analytical) essential to its performance. Some material is incorporated by 
reference from other methods in this part. Therefore, to obtain reliable results, persons using this method 
should have a thorough knowledge of at least the following additional test methods: Method 1, Method 
2, Method 3, and Method 5 of 40 CPR part 60, appendix A. 
LQ Scope and Application. 

1.1 Analytes. Particulate matter (PM). No CAS number assigned. Methylene chloride 
extractable matter (MCEM). No CAS number assigned. 

1.2 Applicability. This method is applicable for the simultaneous determination of PM and 
MCEM when specified in an applicable regulation. This method was developed by consensus with the 
Aluminum Association and the U.S. Environmental Protection Agency (EPA) and has limited precision 
estimates for MCEM; it should have similar precision to Method 5 for PM in 40 CFR part 60, appendix 
A since the procedures arc similar for PM. 

1.3 Data quality objectives. Adherence to the requirements of this method will enhance the 
quality of the data obtained from air pollutant sampling methods. 
2.0 Summary of Method. 

Particulate matter and MCEM arc 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 specified by an applicable subpart of the standards or approved by the Administrator for a 
particular application. The PM mass, which includes any material that condenses on the probe and is 
subsequently removed in an acetone rinse or on the filter at or above the filtration temperature, is 
determined gravimetrically after removal of uncombined water. MCEM is then determined by adding a 
methylene chloride rinse of the probe and filter holder, extracting the condensable hydrocarbons 
collected in the impinger water, adding an acetone rinse followed by a methylene chloride rinse of the 
sampling train components after the filter and before the silica gel impinger, and determining residue 
gravimetrically after evaporating the solvents. 
3.0 Definitions. [Reserved] 
4.0 Interferences. [Reserved) 
5.0 Safety. 

This method may involve hazardous materials, operations, and equipment. This method does not 
purport to address all of the safety problems associated with iLo; 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 arc required for sample collection: 
6.1.1 Sampling train. A schematic of the sampling train used in this method is shown in Figure 

5-1, Method 5, 40 CPR 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 
CPR part 60, appendix, A sec the following subsections. 

NOTE: The operating and maintenance procedures for the sampling train are described in 
APTD-0576 (Reference 3 in section 17.0 of this method). Since correct usage is important in obtaining 
valid results, all users should read APTD-0576 and adopt the operating and maintenance procedures 



outlined in it, unless otherwise specified herein. The use of grease for sealing sampling train components 
is not recommended because many greases are soluble in methylene chloride. The sampling train 
consists of the following component.;;: 

6.1.1.1 Probe nozzle. Glass or glass lined with sharp, tapered leading edge. The angle of taper 
shall be .:;;30°, and the taper shall be on the outside to preserve a constant internal diameter. The probe 
nozzle shall be of the button-hook or elbow design, unless otherwise specified by the Administrator. 
Other materials of construction may be used, subject to the approval of the Administrator. A range of 
nozzle sizes suitable for isokinetic sampling should be available. Typical nozzle sizes range from 0.32 to 
l.27 cm (l/8 to 1/2 in.) inside diameter (ID) in im,Tements 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.l.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 ± l4°C (248 ± 25°F), or such 
other temperature as specified by an applicable subpart of the standards or approved by the Administrator 
for a particular application. Because the actual temperature at the outlet of the probe is not usually 
monitored during sampling, probes constructed according to AJYI'D-0581 and using the calibration curves 
of APTD-0576 (or calibrated according to the procedure outlined in AJYI'D-0576) will be considered 
acceptable. Either borosilicate or quartz glass probe liners may be used for stack temperatures up to 
about 480°C (900°F); quartz liners shall be used for temperatures between 480 and 900°C (900 and 
l,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 (l,500°F) and for quartz glass it is l,500°C (2,700°F). 

6.l.1.3 Pitot tube. Type S, as described in section 6.l of Method 2, 40 CFR part 60, appendix A. 
or other device approved by the Administrator. The pitot tube shall be attached to the probe (as shown in 
Figure 5-1 of Method 5, 40 CFR part 60, appendix A) to allow constant monitoring of the stack gas 
velocity. The impact (high pressure) opening plane of the pitot tube shall be even with or above the 
nozzle entry plane (see Method 2, Figure 2-6b, 40 CFR part 60, appendix A) during sampling. The Type 
S pi tot tube assembly shall have a known coefficient, determined as outlined in section 10.0 of Method 2, 
40 CPR part 60, appendix A. 

6.l.1.4 Differential pressure gauge. Inclined manometer or equivalent device (two), as described 
in section 6.2 of Method 2, 40 CFR part 60, appendix A. One manometer shall be used for velocity head 
(Dp) readings, and the other, for orifice differential pressure readings. 

6.1.1.5 Filter holder. Borosilicate glass, with a glass frit filter support and a silicone rubber 
gasket. The holder design shall provide a positive seal against leakage from the outside or around the 
filter. The holder shall be attached immediately at the outlet of the probe (or cyclone, if used). 

6.1.1.6 Filter heating system. Any heating system capable of maintaining a temperature around 
the filter holder of 120 ± l4°C (248 ± 25°F) during sampling, or such other temperature as specified by an 
applicable subpart of the standards or approved by the Administrator for a particular application. 
Alternatively, the tester may opt to operate the equipment at a temperature lower than that specified. A 
temperature gauge capable of measuring temperature to within 3°C (5.4°F) shall be installed so that the 
temperature around the filter holder can be regulated and monitored during sampling. Heating systems 
other than the one shown in AJYI'D-0581 may be used. 

6. 1.1. 7 Temperature sensor. A temperature sensor capable of measuring temperature to within 
±3 °C (5.4 °F) shall be installed so that the sensing tip of the temperature sensor is in direct contact.with 
the sample gas, and the temperature around the filter holder can be regulated and monitored during 
sampling. 

6.1.l.8 Condenser. The following system shall be used to determine the stack gas moisture 
content: four glass impingers connected in series with leak-free ground glass fittings. The first, third, 
and fourth impingers shall be of the Greenburg-Smith design, modified by replacing the tip with a 1.3 cm 
(112 in.) ID glass tube extending to about l.3 cm (1/2 in.) from the bottom of the flask. The second 



impinger shall be of the Greenburg-Smith design with the standard tip. The first and second impingers 
shall contain known quantities of water (section 8.3.1 of this method), the third shall be empty, and the 
fourth shall contain a known weight of silica gel or equivalent desiccant. A temperature sensor capable 
of measuring temperature to within 1°C (2°F) shall be placed at the outlet of the fourth impinger for 
monitoring. 

6.1.l.9 Metering system. Vacuum gauge, leak-free pump, temperature sensors capable of 
measuring temperature to within 3°C (5.4°F), dry gas meter (DGM) capable of measuring volume to 
within 2 percent, and related equipment, as shown in Figure 5-1 of Method 5, 40 CFR part 60, appendix 
A. Other metering systems capable of maintaining sampling rates within 10 percent of isokinetic and of 
determining sample volumes to within 2 percent may be used, subject to the approval of the 
Administrator. When the metering system is used in conjunction with a pitot tube, the system shall allow 
periodic checks of isokinetic rates. 

6.1.1.10 Sampling trains using metering systems designed for higher flow rates than that 
deslTibed in APTD-0581 or APTD-0576 may be used provided that the specifications of this method arc 
met. 

6.1.2 Barometer. Mercury, aneroid, or other barometer capable of measuring atmospheric 
pressure to within 2.5 mm (O.l in.) Hg. 

NOTE: The barometric reading may be obtained from a nearby National Weather Service 
station. In this case, the station value (which is the absolute barometric pressure) shall be requested and 
an adjustment for elevation differences between the weather station and sampling point shall be made at 
a rate of minus 2.5 mm (O.l in) Hg per 30 m (100 ft) elevation increase or plus 2.5 mm (0.1 in) Hg per 30 
m (100 ft) elevation decrease. 

6.1.3 Gas density determination equipment. Temperature sensor and pressure gauge, as 
described in sections 6.3 and 6.4 of Method 2, 40 CFR part 60, appendix A, and gas analyzer, if 
necessary, as described in Method 3, 40 CFR part 60, appendix A. The temperature sensor shall, 
preferably, be permanently attached to the pitot tube or sampling probe in a fixed configuration, such that 
the tip of the sensor extends beyond the leading edge of the probe sheath and docs not touch any metal. 
Alternatively, the sensor may be attached just prior to use in the field. Note, however, that if the 
temperature sensor is attached in the field, the sensor must be placed in an interference-free arrangement 
with respect to the Type S pitot tube openings (see Method 2, Figure 2-4, 40 CFR part 60, appendix A). 
As a second alternative, if a difference of not more than l 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.l Probe-liner and probe-nozzle brushes. Nylon or Teflon® bristle brushes with stainless 

steel wire handles. The probe brush shall have extensions (at least as long as the probe) constructed of 
stainless steel, nylon, Teflon®, or similarly inert material. The brushes shall be properly sized and 
shaped to brush out the probe liner and nozzle. 

6.2.2 Wash bottles. Glass wash bottles are recommended. Polyethylene or tetrafluoroethylene 
(TFE) wash bottles may be used, but they may introduce a positive bias due to contamination from the 
bottle. It is recommended that acetone not be stored in polyethylene or TFE bottles for longer than a 
month. 

6.2.3 Glass sample storage containers. Chemically resistant, borosilicate glass bottles, for 
acetone and methylene chloride washes and impingcr water, 500 ml or 1,000 ml. Screw-cap liners shall 
either be rubber-backed Teflon® or shall be constructed so as to be leak-free and resistant to chemical 
attack by acetone or methylene chloride. (Narrow-mouth glass oottles have been found to be less prone 
to leakage.) Alternatively, polyethylene bottles may be used. 

6.2.4 Petri dishes. For filter samples, glass, unless otherwise specified by the Administrator. 
6.2.5 Graduated cylinder and/or balance. To measure condensed water, acetone wash and 

methylene chloride wash used during field recovery of the samples, to within 1 ml or 1 g. Graduated 
cylinders shall have subdivisions no greater than 2 ml. Most laboratory balances are capable of weighing 
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to the nearest 0.5 g or less. Any such balance is suitable for use here and in section 6.3.4 of this method. 
6.2.6 Plastic storage containers. Air-tight containers to store silica gel. 
6.2.7 Funnel and rubber policeman. To aid in transfer of silica gel to container; not necessary if 

silica gel is weighed in the field. 
6.2.8 Funnel. Glass or polyethylene, to aid in sample recovery. 
6.3 Sample analysis. The following equipment is required for sample analysis: 
6.3.l Glass or Teflon® weighing dishes. 
6.3.2 Desiccator. It is recommended that fresh desiccant be used to minimize the chance for 

positive bias due to absorption of organic material during drying. 
6.3.3 Analytical balance. To measure to within O.l mg. 
6.3.4 Balance. To measure to within 0.5 g. 
6.3.5 Beakers. 250 ml. 
6.3.6 Hygrometer. To measure the relative humidity of the laboratory environment. 
6.3.7 Temperature sensor. To measure the temperature of the laboratory environment. 
6.3.8 Buchner fritted funnel. 30 ml size, fine ( <50 micron)-porosity fritted glass. 
6.3.9 Pressure filtration apparatus. 
6.3.10 Aluminum dish. Flat bottom, smooth sides, and flanged top, 18 mm deep and with an 

inside diameter of approximately 60 mm. 
7.0 Reagents and Standards. 

7.1 Sample collection. The following reagents arc required for sample collection: 
7.1.l Filters. Glass fiber filters, without organic binder, exhibiting at least 99.95 percent 

efficiency ( <0.05 percent penetration) on 0.3 micron dioctyl phthalate smoke particles. The filter 
efficiency test shall be conducted in accordance with ASTM Method D 2986-95A (incorporated by 
reference in§ 63.841 of this part). Test data from the supplier's quality control program arc sufficient for 
this purpose. In sources containing S02 or S03, the filter material must be of a type that is unreactive to 
S02 or S03• 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. Ifpreviously used, dry at 175°C (350°F) for 2 
hours. New silica gel may be used as received. Alternatively, other types of desiccants (equivalent or 
better) may be used, subject to the approval of the Administrator. 

7.1.3 Water. When analysis of the material caught in the impingers is required, deionized 
distilled water shall be used. Run blanks prior to field use to eliminate a high blank on test samples. 

7.1.4 Crushed ice. 
7.1.5 Stopcock grease. Acetone-insoluble, heat-stable silicone grease. This is not necessary if 

screw-on connectors with Teflon® sleeves, or similar, are used. Alternatively, other types of stopcock 
grease may be used, subject to the approval of the Administrator. [Caution: Many stopcock greases are 
methylene chloride-soluble. Use sparingly and carefully remove prior to recovery to prevent 
contamination of the MCEM analysis.] 

7.2 Sample recovery. The following reagents arc required for sample recovery: 
7.2.1 Acetone. Acetone with blank values< 1 ppm, by weight residue, is required. Acetone 

blanks may be run prior to field use, and only acetone with low blank values may be used. In no case 
shall a blank value of greater than lE-06 of the weight of acetone used be subtracted from the sample 
weight. 

NOTE: This is more restrictive than Method 5, 40 CFR part 60, appendix A. At least one 
vendor (Supelco Incorporated located in Bellefonte, Pennsylvania) lists <1 mg/I 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/I for Environmental Analysis Solvents-grade 
methylene chloride. 



7.3 Sample analysis. The following reagents arc required for sample analysis: 
7.3.l Acetone. Same as in section 7.2.1 of this method. 
7.3.2 Desiccant. Anhydrous calcium sulfate, indicating type. Alternatively, other types of 

desiccants may be used, subject to the approval of the Administrator. 
7.3.3 Methylene chloride. Same as in section 7.2.2 of this method . 

.!Lll Sample Collection. Preservation. Storage. and Transport. 
NOTE: The complexity of this method is such that, in order to obtain reliable results, testers 

should be trained and experienced with the test procedures. 
8.1 Pretest preparation. It is suggested that sampling equipment be maintained according to the 

procedures described in APTD-0576. 
8.1.1 Weigh several 200 g to 300 g portions of silica gel in airtight containers to the nearest 0.5 

g. Record on each container the total weight of the silica gel plus container. As an alternative, the silica 
gel need not be preweighed but may be weighed directly in its impinger or sampling holder just prior to 
train assembly. 

8.1.2 A batch of glass fiber filters, no more than 50 at a time, should placed in a soxhlet 
extraction apparatus and extracted using methylene chloride for at least 16 hours. After extraction, check 
filters visually against light for irregularities, flaws, or pinhole leaks. Label the shipping containers 
(glass or plastic petri dishes), and keep the filters in these containers at all times except during sampling 
and weighing. 

8.1.3 Desiccate the filters at 20 ± 5.6°C (68 ± l0°F) and ambient pressure for at least 24 hours 
and weigh at intervals of at least 6 hours to a constant weight, i.e., <0.5 mg change from previous 
weighing; record results to the nearest O.l mg. During each weighing the filter must not be exposed to the 
laboratory atmosphere for longer than 2 minutes and a relative humidity above 50 percent. Alternatively 
(unless otherwise specified by the Administrator), the filters may be oven-dried at 104°C (220°F) for 2 to 
3 hours, desiccated for 2 hours, and weighed. Procedures other than those described, which account for 
relative humidity effects, may be used, subject to the approval of the Administrator. 

8.2 Preliminary determinations. 
8.2.1 Select the sampling site and the minimum number of sampling points according to Method 

l, 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 pilot lines (sec 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 molecular weight, as described in section 8.6 of Method 2, 40 CFR part 60, appendix A; 
if integrated Method 3 sampling is used for molecular weight determination, the integrated bag sample 
shall be taken simultaneously with, and for the same total length of time as, the particulate sample run. 

8.2.2 Select a nozzle size based on the range of velocity heads such that it is not necessary to 
change the nozzle size in order to maintain isokinetic sampling rates. During the run, do not change the 
nozzle size. Ensure that the proper differential pressure gauge is chosen for the range of velocity heads 
encountered (see section 8.2 of Method 2, 40 CFR part 60, appendix A). 

8.2.3 Select a suitable probe liner and probe length such that all traverse points can be sampled. 
For large stacks, consider sampling from opposite sides of the stack to reduce the required probe length. 

8.2.4 Select a total sampling time greater than or equal to the minimum total sampling time 
specified in the test procedures for the specific industry such that: (I) 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 



at the traverse points and to obtain smaller gas sample volumes. In these cases, the Administrator's 
approval must first be obtained. 

8.3 Preparation of sampling train. 
8.3.1 During preparation and assembly of the sampling train, keep all openings where 

contamination can occur covered until just prior to assembly or until sampling is about to begin. Place 
100 ml of water in each of the first two impingcrs, leave the third impinger empty, and transfer 
approximately 200 to 300 g of prcwcighed silica gel from its container to the fourth impingcr. More 
silica gel may be used, but care should be taken to ensure that it is not entrained and carried out from the 
impinger during sampling. Place the container in a clean place for later use in the sample recovery. 
Alternatively, the weight of the silica gel plus impingcr may be determined to the nearest 0.5 g and 
recorded. 

8.3.2 Using a tweezer or clean disposable surgical gloves, place a labeled (identified) and 
weighed filter in the filter holder. Be sure that the filter is properly centered and the gasket properly 
placed so as to prevent the sample gas stream from circumventing the filter. Check the filter for tears 
after assembly is completed. 

8.3.3 When glass liners are used, install the selected nozzle using a Viton A 0-ring when stack 
temperatures are less than 260°C (500°F) and an asbestos string gasket when temperatures arc higher. 
See APTD-0576 for details. Mark the prohe with heat-resistant tape or by some other method to denote 
the proper distance into the stack or duct for each sampling point. 

8.3.4 Set up the train as in Figure 5-1 of Method 5, 40 CFR part 60, appendix A, using (if 
necessary) a very light coat of silicone grease on all ground glass joints, greasing only the outer portion 
(see APTD-0576) to avoid possibility of contamination by the silicone grease. Subject to the approval of 
the Administrator, a glass cyclone may be used between the probe and filter holder when the total 
particulate catch is expected to exceed 100 mg or when water droplets arc present in the stack gas. 

8.3.5 Place crushed ice around the impingers. 
8.4 Leak-check procedures. 
8.4.1 Leak check of metering system shown in 

Figure 5-1 of Method 5, 40 CFR part 60, appendix A. That portion of the sampling train from the pump 
to the orifice meter should be leak-checked prior to initial use and after each shipment. Leakage after the 
pump will result in less volume being recorded than is actually sampled. The following procedure is 
suggested (see Figure 5-2 of Method 5, 40 CFR part 60, appendix A): Close the main valve on the meter 
box. Insert a one-hole rubber stopper with rubber tubing attached into the orifice exhaust pipe. 
Disconnect and vent the low side of the orifice manometer. Close off the low side orifice tap. Pressurize 
the system to l3 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, tum 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 
0-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 (I 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 m3/min (0.02 cfm), 
whichever is less, are unacceptable. 

8.4.2.3 The following leak check instructions for the sampling train described in APTD-0576 



and APTD-0581 may be helpful. Start the pump with the bypass valve fully open and the coarse adjust 
valve completely closed. Partially open the coarse adjust valve and slowly close the bypass valve until 
the desired vacuum is reached. Do not reverse the direction of the bypass valve, as this will cause water 
to back up into the filter holder. If the desired vacuum is exceeded, either leak-check at this higher 
vacuum or end the leak check as shown below and start over. 

8.4.2.4 When the leak check is completed, first slowly remove the plug from the inlet to the 
probe, filter holder, or cyclone (if applicable) and immediately turn off the vacuum pump. 'This prevents 
the water in the impingers from being forced backward into the filter holder and the silica gel from being 
entrained backward into the third impinger. 

8.4.3 Leak checks during sample run. If, during the sampling run, a component (e.g., filter 
assembly or impinger) change becomes necessary, a leak check shall be conducted immediately before 
the change is made. The leak check shall be done according to the procedure outlined in section 8.4.2 of 
this method, except that it shall be done at a vacuum equal to or greater than the maximum value 
recorded up to that point in the test. If the leakage rate is found to be no greater than 0.00057 m3/min 
(0.02 cfm) or 4 percent of the average sampling rate (whichever is less), the results arc acceptable, and no 
correction will need to be applied to the total volume of dry gas metered; if, however, a higher leakage 
rate is obtained, either record the leakage rate and plan to correct the sample volume as shown in section 
12.3 of this method or void the sample run. 

NOTE: Immediately after component changes, leak checks are optional; if such leak checks are 
done, the procedure outlined in section 8.4.2 of this method should be used. 

8.4.4 Post-test leak check. A leak check is mandatory at the conclusion of each sampling run. 
The leak check shall be performed in accordance with the procedures outlined in section 8.4.2 of this 
method, except that it shall be conducted at a vacuum equal to or greater than the maximum value 
reached during the sampling run. If the leakage rate is found to be no greater than 0.00057 m3/min 
(0.02 cfm) or 4 percent of the average sampling rate (whichever is less), the results arc acceptable, and no 
correction need be applied to the total volume of dry gas metered. If, however, a higher leakage rate is 
obtained, either record the leakage rate and correct the sample volume, as shown in section 12.4 of this 
method, or void the sampling run. 

8.5 Sampling train operation. During the sampling run, maintain an isokinetic sampling rate 
(within IO percent of true isokinctic unless otherwise specified by the Administrator) and a temperature 
around the filter of 120 ± 14°C (248 ± 25°F), or such other temperature as specified by an applicable 
subpart of the standards or approved by the Administrator. 

8.5.1 For each run, record the data required on a data sheet such as the one shown in Figure 5-2 
of Method 5, 40 CFR part 60, appendix A. Be sure to record the initial reading. Record the DGM 
readings at the beginning and end of each sampling time increment, when changes in flow rates are made, 
before and after each leak-check, and when sampling is halted. Take other readings indicated by 
Figure 5-2 of Method 5, 40 CFR part 60, appendix A at least once at each sample point during each time 
increment and additional readings when significant changes (20 percent variation in velocity head 
readings) necessitate additional adjustments in flow rate. Level and zero the manometer. Because the 
manometer level and zero may drift due to vibrations and temperature changes, make periodic checks 
during the traverse. 

8.5.2 Clean the portholes prior to the test run to minimize the chance of sampling deposited 
material. To begin sampling, remove the nozzle cap and verify that the filter and probe heating systems 
are up to temperature and that the pitot tube and probe are properly positioned. Position the nozzle at the 
first traverse point with the tip pointing directly into the gas stream. Immediately start the pump and 
adjust the flow to isokinetic conditions. Nomographs are available, which aid in the rapid adjustment of 
the isokinetic sampling rate without excessive computations. These nomographs are designed for use 
when the Type S pitot tube coefficient (Cp) 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 CP and Md 
are outside the above-stated ranges, do not use the nomographs unless appropriate steps (see Reference 7 
in section 17.0 of this method) are taken to compensate for the deviations. 



8.5.3 When the stack is under significant negative pressure (height of impingcr stem), close the 
coarse adjust valve before inserting the probe into the stack to prevent water from backing into the filter 
holder. If necessary, the pump may be turned on with the coarse adjust valve closed. 

8.5 .4 When the probe is in position, block off the openings around the probe and porthole to 
prevent unrepresentative dilution of the gas stream. 

8.5.5 Traverse the stack cross-section, as required by Method 1, 40 CFR part 60, appendix A or 
as specified by the Administrator, being careful not to bump the probe nozzle into the stack walls when 
sampling near the walls or when removing or inserting the probe through the portholes; this minimizes 
the chance of extracting deposited material. 

8.5.6 During the test run, make periodic adjustments to keep the temperature around the filter 
holder at the proper level; add more ice and, if necessary, salt to maintain a temperature of less than 20°C 
( 68 °F) at the condenser/silica gel outlet. Also, periodically check the level and zero of the manometer. 

8.5.7 If the pressure drop across the filter becomes too high, making isokinetic sampling difficult 
to maintain, the filter may be replaced in the midst of the sample run. It is recommended that another 
complete filter assembly be used rather than attempting to change the filter itself. Before a new filter 
assembly is installed, conduct a leak check (see section 8.4.3 of this method). The total PM weight shall 
include the summation of the filter assembly catches. 

8.5.8 A single train shall be used for the entire sample run, except in cases where simultaneous 
sampling is required in two or more separate ducts or at two or more different locations within the same 
duct, or in cases where equipment failure necessitates a change of trains. In all other situations, the use 
of two or more trains will be subject to the approval of the Administrator. 

NOTE: When two or more trains arc used, separate analyses of the front-half and (if applicable) 
impinger catches from each train shall be performed, unless identical nozzle sizes were used in all trains, 
in which case the front-half catches from the individual trains may be combined (as may the impinger 
catches) and one analysis of the front-half catch and one analysis of the impinger catch may be 
performed. 

8.5.9 At the end of the sample run, tum off the coarse adjust valve, remove the probe and nozzle 
from the stack, turn off the pump, record the final DGM reading, and then conduct a post-test leak check, 
as outlined in section 8.4.4 of this method. Also leak-check the pitot lines as described in section 8.1 of 
Method 2, 40 CFR part 60, appendix A. The lines must pass this leak check in order to validate the 
velocity head data. 

8.6 Calculation of percent isokinetic. Calculate percent isokinetic (sec 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 isokinctic rates because of source conditions, consult the Administrator for 
possible variance on the isokinctic rates. 

8.7 Sample recovery. 
8.7.1 Proper cleanup procedure begins as soon as the probe is removed from the stack at the end 

of the sampling period. Allow the probe to cool. 
8.7 .2 When the probe can be safely handled, wipe off all external PM near the tip of the probe 

nozzle and place a cap over it to prevent losing or gaining PM. Do not cap off the probe tip tightly while 
the sampling train is cooling down. This would create a vacuum in the filter holder, thus drawing water 
from the impingers into the filter holder. 

8.7.3 Before moving the sample train to the cleanup site, remove the probe from the sample 
train, wipe off the silicone grease, and cap the open outlet of the probe. Be careful not to lose any 
condensate that might be present. Wipe off the silicone grease from the filter inlet where the probe was 
fastened and cap it. Remove the umbilical cord from the last impingcr and cap the impinger. If a flexible 
line is used between the first impinger or condenser and the filter holder, disconnect the line at the filter 
holder and let any condensed water or liquid drain into the impingcrs 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 



clean and protected from the wind so that the chances of contaminating or losing the sample will be 
minimized. 

8.7.5 Save a portion of the acetone and methylene chloride used for cleanup as blanks. Take 200 
ml of each solvent directly from the wash bottle being used and place it in glass sample containers 
labeled "acetone blank" and "methylene chloride blank," respectively. 

8.7.6 Inspect the train prior to and during disassembly and note any abnormal conditions. Treat 
the samples as follows: 

8.7.6.1 Container No. I. Carefully remove the filter from the filter holder, and place it in its 
identified petri dish container. Use a pair of tweezers and/or clean disposable surgical gloves to handle 
the filter. If it is necessary to fold the filter, do so such that the PM cake is inside the fold. Using a dry 
nylon bristle brush and/or a sharp-edged blade, carefully transfer to the petri dish any PM and/or filter 
fibers that adhere to the filter holder gasket. Seal the container. 

8.7.6.2 Container No. 2. Taking care to see that dust on the outside of the probe or other 
exterior surfaces does not get into the sample, quantitatively recover PM or any condensate from the 
probe nozzle, probe fitting, probe liner, and front half of the filter holder by washing these components 
with acetone and placing the wash in a glass container. Perform the acetone rinse as follows: 

8.7.6.2.1 Carefully remove the probe nozzle and clean the inside surface by rinsing with acetone 
from a wash bottle and brushing with a nylon bristle brush. Brush until the acetone rinse shows no 
visible particles, after which make a final rinse of the inside surface with acetone. 

8.7.6.2.2 Brush and rinse the inside parts of the Swagelok fitting with acetone in a similar way 
until no visible particles remain. 

8.7.6.2.3 Rinse the probe liner with acetone by tilting and rotating the probe while squirting 
acetone into its upper end so that all inside surfaces are wetted with acetone. Let the acetone drain from 
the lower end into the sample container. A funnel (glass or polyethylene) may be used to aid in 
transferring liquid washes to the container. Follow the acetone rinse with a probe brush. Hold the probe 
in an inclined position, squirt acetone into the upper end as the probe brush is being pushed with a 
twisting action through the probe, hold a sample container under the lower end of the probe, and catch 
any acetone and PM that is brushed from the probe. Run the brush through the probe three times or more 
until no visible PM is carried out with the acetone or until none remains in the probe liner on visual 
inspection. With stainless steel or other metal probes, run the brush through in the above-described 
manner at least six times, since metal probes have small crevices in which PM can be entrapped. Rinse 
the brush with acetone and quantitatively collect these washings in the sample container. After the 
brushing, make a final acetone rinse of the probe as described above. 

8.7.6.2.4 It is recommended that two people clean the probe to minimize sample losses. 
Between sampling runs, keep brushes clean and protected from contamination. 

8.7.6.2.5 After ensuring that all joints have been wiped clean of silicone grease, clean the inside 
of the front half of the filter holder by rubbing the surfaces with a nylon bristle brush and rinsing with 
acetone. Rinse each surface three times or more if needed to remove visible particulate. Make a final 
rinse of the brush and filter holder. Carefully rinse out the glass cyclone also (if applicable). 

8.7.6.2.6 After rinsing the nozzle, probe, and front half of the filter holder with acetone, repeat 
the entire procedure with methylene chloride and save in a separate No. 2M container. 

8.7.6.2.7 After acetone and methylene chloride washings and PM have been collected in the 
proper sample containers, tighten the lid on the sample containers so that acetone and methylene chloride 
will not leak out when it is shipped to the laboratory. Mark the height of the fluid level to determine 
whether leakage occurs during transport. Label each container to identify clearly its contents. 

8.7.6.3 Container No. 3. Note the color of the indicating silica gel to determine whether it has 
been completely spent, and make a notation of its condition. Transfer the silica gel from the fourth 
impinger to its original container and seal the container. A funnel may make it easier to pour the silica 
gel without spilling. A rubber policeman may be used as an aid in removing the silica gel from the 
impinger. It is not necessary to remove the small amount of dust particles that may adhere to the 
impinger wall and are difficult to remove. Since the gain in weight is to be used for moisture 



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 lmpinger water. Treat the impingers as follows: 
8.7 .6.4.1 Make a notation of any color or film in the liquid catch. Measure the liquid that is in 

the first three impingers to within 1 ml by using a graduated cylinder or by weighing it to within 0.5 g by 
using a balance (if one is available). Record the volume or weight of liquid present. This information is 
required to calculate the moisture content of the effluent gas. 

8.7 .6.4.2 Following the determination of the volume of liquid present, rinse the back half of the 
train with water, add it to the impinger catch, and store it in a container labeled 3W (water). 

8.7.6.4.3 Following the water rinse, rinse the back half of the train with acetone to remove the 
excess water to enhance subsequent organic recovery with methylene chloride and quantitatively recover 
to a container labeled 3S (solvent) followed by at least three sequential rinsings with aliquots of 
methylene chloride. Quantitatively recover to the same container labeled 3S. Record separately the 
amount of both acetone and methylene chloride used to the nearest 1 ml or 0.5g. 

NOTE: Because the subsequent analytical finish is gravimetric, it is okay to recover both 
solvents to the same container. This would not be recommended if other analytical finishes were 
required. 

8.8 Sample transport. Whenever possible, containers should be shipped in such a way that they 
remain upright at all times. 
9.0 Quality Control. 

9. 1 Miscellaneous quality control measures. 

Section Quality Control Measure Effect 

8.4, Sampling and equipment Ensure accurate 
10.1-10.6 leak check and calibration measurement of 

stack gas flow rate, 
sample volume 

9.2 Volume metering system checks. The following quality control procedures are suggested to 
check the volume metering system calibration values at the 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 LlH@ for the metering system orifice. The LlH@ is 
the orifice pressure differential in units of in. H20 that correlates to 0.75 cfm of air at 528°R and 29.92 in. 
Hg. The LlH@ is calculated as follows: 

8 2TmliH@ 0.0319 liH 

where 
0.0319 =(0.0567 in. Hg/0 R)(0.75 cfm)2 

; 

LlH = Average pressure differential across the orifice meter, in. H20; 
Tm = Absolute average DGM temperature, 0 R; 
0 = Total sampling time, min; 
Phar = Barometric pressure, in. Hg; 
Y = DGM calibration factor, dimensionless; 
Vm = Volume of gas sample as measured by DGM, def. 

9.2.1.1 Before beginning the field test (a set of three runs usually constitutes a field test), operate 



the metering system (i.e., pump, volume meter, and orifice) at the AH@ pressure differential for IO 
minutes. Record the volume collected, the DGM temperature, and the barometric pressure. Calculate a 
DGM calibration check value, Ye, as follows: 

where 
Ye = DGM calibration check value, dimensionless; 
10 =Run time, min. 

9.2.1.2 Compare the Ye value with the dry gas meter calibration factor Y to determine that: 0.97 
Y <Ye< 1.03Y. If the Ye 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.l 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 (O.OOI in.). Make three separate 
measurements using different diameters each time, and obtain the average of the measurements. The 
difference between the high and low numbers shall not exceed 0.1 mm (0.004 in.). When nozzles 
become nicked, dented, or corroded, they shall be reshaped, sharpened, and recalibrated before use. Each 
nozzle shall be permanently and uniquely identified. 

10.2 Pi tot 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.l Calibration prior to use. Before its initial use in the field, the metering system shall be 

calibrated as follows: Connect the metering system inlet to the outlet of a wet test meter that is accurate 
to within I percent. Refer to Fi,6'1lrc 5-5 of Method 5, 40 CFR part 60, appendix A. The wet test meter 
should have a capacity of 30 liters/revolution (I ft3/rev). A spirometer of 400 liters (14 ft3

) 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 spirometcr 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 arc maintained. Run the metering system 
pump for about 15 minutes with the orifice manometer indicating a median reading, as expected in field 
use, to allow the pump to warm up and to permit the interior surface of the wet test meter to be 
thoroughly wetted. Then, at each of a minimum of three orifice manometer settings, pass an exact 
quantity of gas through the wet test meter and note the gas volume indicated by the DGM. Also note the 
barometric pressure and the temperatures of the wet test meter, the inlet of the DGM, and the outlet of 
the DGM. Select the highest and lowest orifice settings to bracket the expected field operating range of 
the orifice. Use a minimum volume of 0.15 m3 (5 ct) at all orifice settings. Record all the data on a form 
similar to Figure 5-6 of Method 5, 40 CFR part 60, appendix A, and calculate Y (the DGM calibration 
factor) and AH@ (the orifice calibration factor) at each orifice setting, as shown on Figure 5-6 of Method 
5, 40 CFR part 60, appendix A. Allowable tolerances for individual Y and AH@ values are given in 
Figure 5-6 of Method 5, 40 CFR part 60, appendix A. Use the average of the Y values in the calculations 
in section 12 of this method. 

10.3.1.1. Before calibrating the metering system, it is suggested that a leak check be conducted. 



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 IO-minute 
calibration run at 0.00057 m3/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 IO to get the leak rate. The leak rate should 
not exceed 0.00057 m3/min (0.02 cfm). 

10.3.2 Calibration after use. After each field use, the calibration of the metering system shall be 
checked by performing three calibration runs at a single, intermediate orifice setting (based on the 
previous field test) with the vacuum set at the maximum value reached during the test series. To adjust 
the vacuum, insert a valve between the wet test meter and the inlet of the metering system. Calculate the 
average value of the DGM calibration factor. If the value has changed by more than 5 percent, 
recalibrate the meter over the full range of orifice settings, as previously detailed. 

NOTE: Alternative procedures, e.g., rechecking the orifice meter coefficient, may be used, 
subject to the approval of the Administrator. 

10.3.3 Acceptable variation in calibration. If the DGM coefficient values obtained before and 
after a test series differ by more than 5 percent, either the test series shall be voided or calculations for 
the test series shall be performed using whichever meter coefficient value (i.e., before or after) gives the 
lower value of total sample volume. 

10.4 Probe heater calibration. Use a heat source to generate air heated to selected temperatures 
that approximate those expected to occur in the sources to be sampled. Pass this air through the probe at 
a typical sample flow rate while measuring the probe inlet and outlet temperatures at various probe heater 
settings. For each air temperature generated, construct a graph of probe heating system setting versus 
probe outlet temperature. The procedure outlined in APTD-0576 can also be used. Probes constructed 
according to APTD-0581 need not be calibrated if the calibration curves in APTD-0576 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 field. 
10.5 Temperature sensors. Use the procedure in section 10.3 of Method 2, 40 CFR part 60, 

appendix A to calibrate in-stack temperature sensors. Dial thermometers, such as are used for the DGM 
and condenser outlet, shall be calibrated against mercury-in-glass thermometers. 

10.6 Barometer. Calibrate against a mercury barometer. 
11.0 Analytical Procedure. 

11.1 Record the data required on a sheet such as the one shown in Figure 315-1 of this method. 
11.2 Handle each sample container as follows: 
11.2.1 Container No. I. 
11.2.1.1 PM analysis. Leave the contents in the shipping container or transfer the filter and any 

loose PM from the sample container to a tared glass weighing dish. Desiccate for 24 hours in a 
desiccator containing anhydrous calcium sulfate. Weigh to a constant weight and report the results to the 
nearest 0.1 mg. For purposes of this section, the term "constant weight" means a difference of no more 
than 0.5 mg or 1 percent of total weight less tare weight, whichever is greater, between two consecutive 
weighings, with no less than 6 hours of desiccation time between weighings (overnight desiccation is a 
common practice). If a third weighing is required and it agrees within ±0.5 mg, then the results of the 
second weighing should be used. For quality assurance purposes, record and report each individual 
weighing; if more than three weighings are required, note this in the results for the subsequent MCEM 
results. 

11.2.1.2 MCEM analysis. Transfer the filter and contents quantitatively into a beaker. Add 100 
ml of methylene chloride and cover with aluminum foil. Sonicate for 3 minutes then allow to stand for 
20 minutes. Set up the filtration apparatus. Decant the solution into a clean Buchner fritted funnel. 
Immediately pressure filter the solution through the tube into another clean, dry beaker. Continue 
decanting and pressure filtration until all the solvent is transferred. Rinse the beaker and filter with 10 to 
20 ml methylene chloride, decant into the Buchner fritted funnel and pressure filter. Place the beaker on 
a low-temperature hot plate (maximum 40°C) and slowly evaporate almost to dryness. Transfer the 
remaining last few milliliters of solution quantitatively from the beaker (using at least three aliquots of 



methylene chloride rinse) to a tared clean dry aluminum dish and evaporate to complete dryness. 
Remove from heat once solvent is evaporated. Reweigh the dish after a 30-minute equilibrium in the 
balance room and determine the weight to the nearest 0.1 mg. Conduct a methylene chloride blank run in 
an identical fashion. 

11.2.2 Container No. 2. 
11.2.2.1 PM analysis. Note the level of liquid in the container, and confirm on the analysis sheet 

whether leak.age occurred during transport. If a noticeable amount of leak.age has occurred, either void 
the sample or use methods, subject to the approval of the Administrator, to correct the final results. 
Measure the liquid in this container either volumetrically to ±1 ml or gravimetrically to ±0.5 g. Transfer 
the contents to a tared 250 ml beak.er and evaporate to dryness at ambient temperature and pressure. 
Desiccate for 24 hours, and weigh to a constant weight. Report the results to the nearest 0.l mg. 

11.2.2.2 MCEM analysis. Add 25 ml methylene chloride to the beak.er and cover with 
aluminum foil. Sonicate for 3 minutes then allow to stand for 20 minutes; combine with contents of 
Container No. 2M and pressure filter and evaporate as described for Container 1 in section 11.2.1.2 of 
this method. 

NOTES FOR MCEM ANALYSIS: 
1. Light finger pressure only is necessary on 24/40 adaptor. A Chemplast adapter #15055-240 

has been found satisfactory. 
2. Avoid aluminum dishes made with fluted sides, as these may promote solvent "creep," 

resulting in possible sample loss. 
3. If multiple samples are being run, rinse the Buchner fritted funnel twice between samples with 

5 ml solvent using pressure filtration. After the second rinse, continue the flow of air until the glass frit 
is completely dry. Clean the Buchner fritted funnels thoroughly after filtering five or six samples. 

11.2.3 Container No. 3. Weigh the spent silica gel (or silica gel plus impinger) to the nearest 0.5 
g using a balance. This step may be conducted in the field. 

11.2.4 Container 3W (impinger water). 
11.2.4.1 MCEM analysis. Transfer the solution into a 1,000 ml separatory funnel quantitatively 

with methylene chloride washes. Add enough solvent to total approximately 50 ml, if necessary. Shake 
the funnel for 1 minute, allow the phases to separate, and drain the solvent layer into a 250 ml beaker. 
Repeat the extraction twice. Evaporate with low heat (less than 40°C) until near dryness. Transfer the 
remaining few milliliters of solvent quantitatively with small solvent washes into a clean, dry, tared 
aluminum dish and evaporate to dryness. Remove from heat once solvent is evaporated. Reweigh the 
dish after a 30-minute equilibration in the balance room and determine the weight to the nearest 0.1 mg. 

11.2.5 Container 3S (solvent). 
11.2.5.1 MCEM analysis. Transfer the mixed solvent to 250 ml beak.er(s). Evaporate and weigh 

following the procedures detailed for container 3W in section 11.2.4 of this method. 
11.2.6 Blank containers. Measure the distilled water, acetone, or methylene chloride in each 

container either volumetrically or gravimetrically. Transfer the "solvent" to a tared 250 ml beaker, and 
evaporate to dryness at ambient temperature and pressure. (Conduct a solvent blank on the distilled 
deionized water blank in an identical fashion to that described in section 11.2.4.1 of this method.) 
Desiccate for 24 hours, and weigh to a constant weight. Report the results to the nearest O.l 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 beak.er must be swirled occasionally to 
maintain an even temperature. Use extreme care, as acetone and methylene chloride are highly 
flammable and have a low flash point. 
12.0 Data Analysis and Calculations. 

12.1 Carry out calculations, retaining at least one extra decimal figure beyond that of the 
acquired data. Round off figures after the final calculation. Other forms of the equations may be used as 
long as they give equivalent results. 



12.2 Nomenclature. 
= Cross-sectional area of nozzle, m3 (ft3). 
= 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). 
I = Percent of isokinetic sampling. 
L. = Maximum acceptable leakage rate for either a pretest leak check or for a leak check 

following a component change; equal to 0.00057 m3/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 "im" 
component change (I= 1, 2, 3 ...n), m3/min (cfm). 

LP = Leakage rate observed during the post-test leak check, m3/min (cfm). 
m. = Mass of residue of acetone after evaporation, mg. 
mn = Total amount of particulate matter collected, mg. 
MW = Molecular weight of water, 18.0 gig-mole (18.0 lb/lb-mole). 
pbar = Barometric pressure at the sampling site, mm Hg (in Hg). 
P. = Absolute stack gas pressure, mm Hg (in. Hg). 
p std = Standard absolute pressure, 760 mm Hg (29.92 in. Hg). 
R = Ideal gas constant, 0.06236 [(mm Hg)(m3)l/[(°K) 

(g-mole)I {21.85 [(in. Hg)(ft3
)]/[(

0 R)(lb-mole)]}. 
= Absolute average dry gas meter (DGM) temperature (see Figure 5-2 of Method 5, 40 

CFR part 60, appendix A), °K (0 R). 
= Absolute average stack gas temperature (see Figure 5-2 of Method 5, 40 CFR part 60, 

appendix A), °K(0 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 (def). 
V m(std) = Volume of gas sample measured by the dry gas meter, corrected to standard conditions, 

dscm (dsct). 

Vw(std) = Volume of water vapor in the gas sample, corrected to standard conditions, scm (scf). 
v. = 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). 
w. = Weight of residue in acetone wash, mg. 
y = Dry gas meter calibration factor. 
~H = Average pressure differential across the orifice meter (see Figure 5-2 of Method 5, 40 

CFR part 60, appendix A), mm H20 (in H20). 

= Density of acetone, 785.1 mg/ml (or see label on bottle). 

= Density of water, 0.9982 g/ml (0.00220l lb/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 (nth) 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. 

Tstd p bar+ ~~)V = Vmy_ ____._______1 __ Eq. 315-1 

TmPstd 

l:lH 
pbar+ 

=V = KV y 13.6 
1 m 

where 

K1 = 0.3858 °K/mm Hg for metric units, 


= 17.64 °R/in Hg for English units. 
NOTE: Equation 315-1 can be used as written unless the leakage rate observed during any of the 

mandatory leak checks (i.e., the post-test leak check or leak checks conducted prior to component 
changes) exceeds L.. If LP or Li 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 m in Equation 
315-1 with the expression: 

[Vm - (LP - L.) 8] 
(b) Case II. One or more component changes made during the sampling run. In this case, replace 

Vm in Equation 
315-1 by the expression: 

n 

[Vm - (L1 - La) 01 - L (Li - La) ei - (LP - L) 0pl 
i=2 

and substitute only for those leakage rates (Li or LP) which exceed L •. 
12.5 Volume of water vapor condensed. 

Eq. 315-2 

where 

K2 = 0.001333 m3/ml for metric units; 




= 0.04706 ft3/ml for English units. 
12.6 Moisture content. 

Vw(std)
Bws = 	 Eq. 315-3 

NOTE: In saturated or water droplet-laden gas streams, two calculations of the moisture content 
of the stack gas shall be made, one from the impinger analysis (Equation 315-3), and a second from the 
assumption of saturated conditions. The lower of the two values of B.,.. shall be considered correct. The 
procedure for determining the moisture content based upon assumption of saturated conditions is given in 
section 4.0 of Method 4, 40 CFR part 60, appendix A. For the purposes of this method, the average stack 
gas temperature from Figure 5-2 of Method 5, 40 CFR part 60, appendix A may be used to make this 
determination, provided that the accuracy of the in-stack temperature sensor is ±1°C (2°F). 

12.7 Acetone blank concentration. 

Mac =---	 Eg. 315-4 
a Va Pa 

W
12.8 Acetone wash blank. 


0 =C.V.wPa Eg.315-5 

12.9 Total particulate weight. Determine the total PM catch from the sum of the weights 

obtained from Containers land 2 less the acetone blank associated with these two containers (sec 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. 

c. =K3 mjVm<sutl Eg. 315-6 
where 
K 	 = 0.001 g!mg for metric units; 

= 0.0154 gr/mg for English units. 
12.l1 Conversion factors. 

From To Multiply by 
ft3 m3 0.02832 
gr mg 64.80004 
gr/ft3 mg/m3 2288.4 
mg g 0.001 
gr lb 1.429 x 104 

12.12 Isokinetic variation. 
12.12.1 	 Calculation from raw data. 

100 T5 K +l V;J (P•., +fii)I = 4 V1c Eq.315-7 

60 e 	vs PS An 

where 

K4 = 0.003454 [(mm Hg)(m3)]/[(ml)(°K)] for metric units; 




= 0.002669 [(in Hg)(ft3)]/[(ml)(0 R)l for English units. 
12.12.2 Calculation from intermediate values. 

I = 	 Eq. 315-8 

where 

K 5 	 = 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 arc 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: 

13.0 Method Performance. [Reserved) 
14.0 Pollution Prevention. [Reserved] 
15.0 Waste Management. [Reserved] 
16.0 Alternative Procedures. 

16.1 Dry gas meter as a calibration standard. A DGM may be used as a calibration standard for 
volume measurements in place of the wet test meter specified in section 16.1 of this method, provided 
that it is calibrated initially and recalibrated periodically as follows: 

16.1.1 	 Standard dry gas meter calibration. 
16.1.1.1. The DGM to be calibrated and used as a secondary reference meter should be of high 

quality and have an appropriately sized capacity, e.g., 3 liters/rev (0.1 ft3/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 ft3/rev) and be capable of 



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 H20 [4 in. H20] at a flow rate of 30 liters/min [1 cfm]). This can be 
accomplished by using large- diameter tubing connections and straight pipe fittings. 

16.1.1.3 Collect the data as shown in the example data sheet (sec Figure 5-8 of Method 5, 40 
CFR part 60, appendix A). Make triplicate runs at each of the flow rates and at no less than five different 
flow rates. The range of flow rates should be between 10 and 34 liters/min (0.35 and 1.2 cfm) or over the 
expected operating range. 

16.1.1.4 Calculate flow rate, Q, for each run using the wet test meter volume, V w• and the run 
time, q. Calculate the DGM coefficient, Y els• for each run. These calculations are as follows: 

O=K1 Eq. 315-9 

Vw (Tds + Tstd) pbar
yds 

Eq. 315-10 

where 

K1 = 0.3858 for international system of units (SI); 


17.64 for English units; 
Pbar = Barometric pressure, mm Hg (in Hg); 
Vw = Wet test meter volume, liter (ft3

); 

= Average wet test meter temperature, °C (°F); 

= 273°C for SI units; 4600F for English units; 

= Run time, min; 

= Average dry gas meter temperature, °C (°F); 

= Dry gas meter volume, liter (ft3

); 


= Dry gas meter inlet differential pressure, mm H20 (in H20). 

16.1.l.5 Compare the three Y e1s values at each of the flow rates and determine the maximum and 

minimum values. The difference between the maximum and minimum values at each flow rate should be 
no greater than 0.030. Extra set~ of triplicate runs may be made in order to complete this requirement. In 
addition, the meter coefficients should be between 0.95 and 1.05. If these specifications cannot be met in 
three sets of successive triplicate runs, the meter is not suitable as a calibration standard and should not 
be used as such. If these specifications are met, average the three Y e1s values at each flow rate resulting in 
five average meter coefficients, Y,t<­

16.1.1.6 Prepare a curve of meter coefficient, Y els• 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 spiromcter annually or after 

every 200 hours of operation, whichever comes first. This requirement is valid provided the standard 
DGM is kept in a laboratory and, if transported, cared for as any other laboratory instrument. Abuse to 



the standard meter may cause a change in the calibration and will require more frequent recalibrations. 
16.1.2.2 As an alternative to full recalibration, a two-point calibration check may be made. 

Follow the same procedure and equipment arrangement as for a full recalibration, but run the meter at 
only two flow rates (suggested rates 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 used as calibration 
standards in place of the wet test meter specified in section 10.3 of this method, provided that they are 
selected, calibrated, and used as follows: 

16.2.1 Selection of critical orifices. 
16.2.1.1 The procedure that follows desc..Tibes the use of hypodermic needles or stainless steel 

needle tubing that has been found suitable for use as critical orifices. Other materials and critical orifice 
designs may be used provided the orifices act as true critical orifices; i.e., a critical vacuum can be 
obtained, as described in section 7.2.2.2.3 of Method 5, 40 CFR part 60, appendix A. Select five c..Titical 
orifices that are appropriately sized to cover the range of flow rates between 10 and 34 liters/min or the 
expected operating range. Two of the critical orifices should bracket the expected operating range. A 
minimum of three critical orifices will be needed to calibrate a Method 5 DGM; the other two critical 
orifices can serve as spares and provide better selection for bracketing the range of operating flow rates. 
The needle sizes and tubing lengths shown in Table 315-1 give the approximate flow rates indicated in 
the table. 

16.2.1.2 These needles can be adapted to a Method 5 type sampling train as follows: Insert a 
serum bottle stopper, 13 x 20 mm sleeve type, into a 0.5 in Swagelok quick connect. Insert the needle 
into the stopper as shown in Figure 5-9 of Method 5, 40 CFR part 60, appendix A. 

16.2.2 Critical orifice calibration. The procedure described in this section uses the Method 5 
meter box configuration with a DGM as described in section 6.1.1.9 of this method to calibrate the 
critical orifices. Other schemes may be used, subject to the approval of the Administrator. 

16.2.2.1 Calibration of meter box. The critical orifices must be calibrated in the same 
configuration as they will be used; i.e., there should be no connections to the inlet of the orifice. 

16.2.2.1.1 Before calibrating the meter box, leak-check the system as follows: Fully open the 
coarse adjust valve and completely close the bypass valve. Plug the inlet. Then tum on the pump and 
determine whether there is any leakage. The leakage rate shall be zero; i.e., no detectable movement of 
the DGM dial shall be seen for 1 minute. 

16.2.2.1.2 Check also for leakages in that portion of the sampling train between the pump and 
the orifice meter. See section 5.6 of Method 5, 40 CFR part 60, appendix A for the procedure; make any 
corrections, if necessary. If leakage is detected, check for cracked gaskets, loose fittings, worn 0-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 5, 40 CFR part 60, appendix A. Make sure that the wet test 
meter meets the requirements stated in section 7 .1.1.1 of Method 5, 40 CFR part 60, appendix A. Check 
the water level in the wet test meter. Record the DGM calibration factor, Y. 

16.2.2.2 Calibration of critical orifices. Set up the apparatus as shown in Figure 5-10 of Method 
5, 40 CFR part 60, appendix A. 

16.2.2.2.1 Allow a warm-up time of 15 minutes. This step is important to equilibrate the 
temperature conditions through the DGM. 

16.2.2.2.2 Leak-check the system as in section 7 .2.2.1.1 of Method 5, 40 CFR part 60, appendix 
A. The leakage rate shall be zero. 

16.2.2.2.3 Before calibrating the critical orifice, determine its suitability and the appropriate 
operating vacuum as follows: turn on the pump, fully open the coarse adjust valve, and adjust the bypass 
valve to give a vacuum reading corresponding to about half of atmospheric pressure. Observe the meter 
box orifice manometer reading, DH. Slowly increase the vacuum reading until a stable reading is 



obtained on the meter box orifice manometer. Record the critical vacuum for each orifice. Orifices that 
do not reach a critical value shall not be used. 

16.2.2.2.4 Obtain the barometric pressure using a barometer as described in section 6.1.2 of this 
method. Record the barometric pressure, Pbar' in mm Hg (in. Hg). 

16.2.2.2.5 Conduct duplicate runs at a vacuum of 25 to 50 mm Hg (I to 2 in. Hg) above the 
critical vacuum. The runs shall be at least 5 minutes each. The DGM volume readings shall be in 
increments of complete revolutions of the DGM. As a guideline, the times should not differ by more 
than 3.0 seconds (this includes allowance for changes in the DGM temperatures) to achieve ±0.5 percent 
in K'. Record the information listed in Figure 5-11 of Method 5, 40 CFR part 60, appendix A 

16.2.2.2.6 Calculate K' using Equation 315-11. 

1 
l::.H 2

K1 Vm y (Pbar + --) Tamb 
13.6 Eq. 315-11 

K' 

where 
K' = Critical orifice coefficient, [m3)(°Kf']/ 

[(mm Hg)(min)] {[(ft3
)(

0 Rf')]/[(in. Hg)(min)]}; 
Tamb = Absolute ambient temperature, °K (0 R). 

16.2.2.2.7 Average the K' values. The individual K' values should not differ by more than ±0.5 
percent from the average. 

16.2.3 Using the critical orifices as calibration standards. 
16.2.3.1 Record the barometric pressure. 
16.2.3.2 Calibrate the metering system according to the procedure outlined in sections 7.2.2.2.1 

to 7.2.2.2.5 of Method 5, 40 CFR part 60, appendix A Record the information listed in Figure 5-12 of 
Method 5, 40 CFR part 60, appendix A 

16.2.3.3 Calculate the standard volumes of air passed through the DGM and the critical orifices, 
and calculate the DGM calibration factor, Y, using the equations below: 

Vm(std) =K1 V m [Pbar + (~H/13.6) ]/Tm Eg. 315-12 

Vcr(std) =K' (Pbar 0)/Tamb112 Eg. 315-13 
Eg. 315-14 Y =Vcr(std/Vm(std) 

where 
Vcr(std) = 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 each time a DGM is calibrated; for example, when checking 
orifice 13/2.5, use orifices 12/10.2 and 13/5.1. If any critical orifice yields a DGM Y factor differing by 
more than 2 percent from the others, recalibrate the critical orifice according to section 7.2.2.2 of Method 
5, 40 CFR part 60, appendix A 
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18.0 Tables. Diagrams. Flowcharts. and Validation Data 

TABLE 315 1 Fl Rates ti Var1ous. N die s· d Tub e L ths.
- ow or ee 1zes an en!! 

Gauge/length Flow rate Gauge/length Flow rate 

(cm) (liters/min) (cm) (liters/min) 


1217.6 32.56 14/2.5 19.54 

12110.2 30.02 1415.1 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 1517.6 11.61 

13/10.2 20.67 15/10.2 10.48 



Partkulate analysis 

Plant 

Date 

Run No. 

Filter No. 

Amount liquid lost during 
transport 

Acetone blank volume (ml) 

Acetone blank concentration (Eq.315-4) (mg/mg) 

Acetone wash blank (Eq.315-5) (mg) 

Final weight 
(mg) 

Tare weight (mg) Weight gain (mg) 

Container 
No. 1 

Container 
No. 2 

Total 

Less Acetone blank 

Weight of particulate matter 

Moisture analysis 

Final volume 
(mg) 

Initial volume (mg) Liquid collected (mg) 

Impingers Note 1 Note 1 

Silica gel 

Total 

FIGURE 315-1. Particulate and MCEM Analyses 

Note 1: Convert volume of water to weight by multiplying by the density of water (1 g/ml). 



MCEM analysis 

Container No. Final 
weight 
(mg) 

Tare of 
aluminum 
dish (mg) 

Weight 
gain 

Acetone 
wash volume 

(ml) 
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FIGURE 315-1 (Continued). Particulate And MCEM Analyses 
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