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1.0 INTRODUCTION 

1.1 Summary of Test Program 

Environmental Risk Limited (ERL) was retained by Hot Mix, 1nc.lFuller Sand & Gravel, 

Inc. of Danby, Vermont to conduct a compliance emission measurement test program on a 

asphalt plant process located at the Hot Mix, Inc. plant in Danby, Vermont. The test program 

was conducted to  comply with the State of Vermont Department of Environmental Conversation 

air regulations for this type of facility. This facility is owned and operated by Hot Mix, Inc. and 

Fuller Sand and Gravel, Inc. 

Pollutants measured at the facility, consisted of total particulate matter (TF'M), nitrogen 

oxides (NO,) and opacity. Outlet emissions were tested to determine compliance with the 

regulations as stipulated by the State of Vermont. The facility had to comply with the following 

regulations: 

Particulate matter: 0.04 grains per dry standard cubic feet 

Opacity: 10% 

NO, 0.15 pounds per million Btu (lbs/MMBtu)(HHV) and 7.7 Ibshr 

1.2 Key Personnel 

The following presents the test program organization and names and phone numbers of 

responsible individuals. 

Hot Mix, Inc. 
Environmental Risk Limited 

4389comp.rpt 

Todd Widley (802) 293-5243 
John Gammie (203) 242-9933 
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2.0 SOURCE DESCRIPTION 

2.1 Process Description 

Hot Mix, Inc. is currently operating a new drum barrel drier for drying crushed aggregate 

manufactured by Cedarapids Model G-60A Serial #18938 and is equipped with a new Hauch 

Model #SJO-4260E starject high pressure air atomizing burner which utilizes NO. 2 low sulfur 

fuel. 

The stack was approximately 35 feet high and attached to the ID fan of the baghouse 

2.2 Control Equipment 

The plant is equipped with a baghouse manufactured by standard Havens Model ALFA- 

Mark I which consisted of 672 non-woven virgin high density aramid bags, 9 feet long 6 %" 

wide, having a bag surface area of approximately 12,000 square feet providing an air to cloth 

ratio of approximately 4.5 to 1 while operating at a rate of 30,000 CFM at 190°F. The tubes 

were cleaned by pulse jet. 

2.3 Flue Gas Sampling Location 

The exhaust stack sampling location was located in a 35" by 38" rectangular section of 

steel stack. Five sampling ports spaced equally apart gave access to the particulate laden gas 

stream. The ports were 216" (6.0 duct diameters) downstream of the ID fan and 72" (2.0 duct 

diameters) upstream from the top of the stack. Based upon the above parameters, EPA Method 1 

required the use of 25 sampling points. Five traverse sampling points were located through each 

of the 5 ports. 
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A schematic diagram of the outlet test location, along with traverse point locations, is 

shown in Figure 4-1 (see Appendix A). 

2.4 Process Parameter Monitoring 

The average production rate was determined by collection of truck slips during the test 

day and averaging the production based on start and finish times of each test. 
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TABLE 3-1 

Emission Measurement Test Matrix 
Baghouse Exhaust Stack 

Danby, Vermont 

3.0 SUMMARY AND DISCUSSION OF RESULTS 

Sampling 
Location 

Exhaust 
Stack 

3.1 Objectives and Test Matrix 

Samplflype No. Sampling Sampling Sample Analytical Analytical 
Pollutant of Method Organ. Run Time Method Laboratory 

Runs (min.) 

TSP 3 EPA M1-5 ERL 60 Gravimetric ERL 
NO, 3 EPAM7E ERL 60 Instrument ERL 

Opacity 3 EPA M9 ERL 60 Visual ERL 

The purpose of the test program is to determine the emissions from the asphalt plant 

operating under near capacity production rate. Table 3-1 presents the sampling and analytical 

matrix. The specific observations in the order of priority are: 

. Total particulate, oxides of nitrogen (NO,) and opacity emissions 
performed in accordance with EPA Methods 1-5, 7E and 9. 

3.2 Discussion of Results 

Table 3-2 summarizes the results from the test program. The average particulate emission rate 

was 7.17E-3 grains per dry standard cubic feet (gddscf). The average opacity was 0 for all three runs, 

while the average NO, emission rate in pounds per hour was 12.31 and 0.284 pounds per MMBtu. 

These tests were all performed simultaneously on the same day. 

4389comp.rpt 
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Method 5 - TSP 

I 

Gddscf' I 1.01E-2 7.17E-3 4.26E-3 7.17E-3 

3.3 Field Test Changes and Problems 

Method 4 - Moisture 

Method 2 - Flow 

A motor on the bin conveyor belt below between the first and second run, creating 'a two hour 

delay. Other than that, no other changes or problems existed. 

YO 12.86 10.06 11.64 11.52 

dsca 2941 1 30379 27497 29096 

TABLE 3-2 
Summary of Emission Measurement Results 

Baghouse Exhaust Stack 
Danby, Vermont 

Method 7E - NO, 

Method 7E - NO. 

7 

Ibs/MMBtu4 0.296 0.293 

Ibs/hrs 14.04 12.10 

Danbv. Vermont I Test Date: 10/25/95 1 I 

Production Rate 
~~ 

tonsihr 160.03 152.53 

Method 3 -0, I %' I 15.8 1 16.6 I 16.2 I 16.2 II 
Method 3 - CO, I % I 3.6 I 3.5 I 3.8 136 

Method 9 -Opacity I % I 0 l o  I o  I o  II 

I gains  per dry standard cubic feet 

' percent 

dry standard cubic feet 

' pounds per million british thermal units 

pounds per hour 

174.91 161.66 

4389comp.rpt November 1995 
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4.0 SAMPLING AND ANALYTICAL PROCEDURES 

4.1 Particulate Matter Tests 

Particulate matter sampling was accomplished by using the EPA Method 5 collection 

train, described in the Code of Federal Regulations (CFR), Title 40, Part 60. It is shown 

schematically in Figure 5-1 (see Appendix A) and consists of a nozzle, four impingers, vacuum 

pump, dry gas meter, and an orifice flowmeter. Complete sampling train calibrations are 

performed before and after the compliance test. 

A stainless steel nozzle (1) was attached to a stainless steel glass lined probe (2) which 

was heated to prevent condensation. Pallflex fiberglass filter paper supported in a 4-inch glass 

filter holder (3) was used as the collection media. The filter assembly was enclosed in a heated 

box (4) to maintain temperatures at 248'F f 25'F. An ice bath containing four impingers (5) 

was attached to the back end of the filter. The first two impingers contained 100 ml of DI water, 

the third was dry, and the fourth contained silica gel to remove any remaining moisture. Flexible 

tubing (6), vacuum gauge (7), needle valve (8), leakless vacuum pump (9), bypass valve (lo), 

dry gas meter (1 I), calibrated orifice and inclined manometer (12) completed the sampling train. 

The stack velocity pressure was measured using a pitot tube and inclined manometer (13). The 

stack temperature was monitored by a thermocouple that was attached to the pitot and connected 

to a potentiometer (14). A check valve was not used in the ERL sampling train. 

A nomograph was used to quickly determine the orifice pressure drop required for any 

pitot velocity pressure and stack temperature to maintain isokinetic sampling conditions. 

Sampling flow was adjusted by means of the bypass valve. Before and after each particulate 

matter test run, the sampling train was leak checked. 

Test data was recorded on the field data sheets shown in the appendix. At the end of 
each test, three sample containers were used as follows: 

4389comp.rpt 
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Container 1 Filter. 

Container 2 Acetone wash of probe and front half of filter. The probe and nozzle were 
rinsed and brushed three times. 

Container 3 Silica gel from the fourth impinger. 

The samples were transported to the laboratory and the following analysis performed: 

Container 1 

Container 2 

Container 3 

Transferred the filter and any loose particulate matter from the sample 
container to a tared glass weighing dish, desiccate and dry to constant 
weight. Reported results to the nearest 0.1 mg. 

Transferred the acetone washings to a tared beaker and evaporate to 
dryness at ambient temperature and pressure. Desiccate and dry to a 
constant weight. Reported results to the nearest 0.1 mg. 

Weighed silica gel to the nearest 0.5 g. The weight of the moisture 
entrapped in the silica gel, along with the volume of moisture which 
condensed in the impingers, was used to calculate the moisture content of 
the flue gas. 

Prior to testing, a preliminary velocity traverse, covering all sampling points, was 

performed for cyclonic flow. 

A calculator program developed by ERL was used to calculate mass emission rates in 

pounds per million BTU and pounds per hour. The program also calculates percent moisture, 

molecular weight of the stack gas at stack conditions, and the percent isokinetics. 

4.2 Gas Analysis 

The composition of the gas stream at the sampling location was analyzed for oxygen and 

carbon dioxide during each test run in accordance with CFR. Title 40, Part 60, EPA Method 3 .  

To make an accurate assessment of the flue gas composition, redundant Orsat analyses were 

conducted. During each particulate matter test run at least one multipoint integrated sample of 

4389comp.rpt November 1995 
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flue gas was taken for Orsat analyses. The integrated gas sampling train used for Method 3 is 

shown in Figure 5-2 (see Appendix A). 

4.3 Visible Emissions 

A certified EPA Method 9 observer conducted triplicate one-hour visible emission tests 

simultaneously with the particulate tests. A copy of the certification is included in Appendix D. 

4.4 Continuous Emission Monitoring 

EFU conducted the outlet flue gas measurements for NO, and 0, using EF'A Reference 

Methods 7E and 3A, respectively. A schematic diagram of the sampling system is shown in the 

Appendix. 

The continuous emission monitoring system (CEMS) draws flue gas in through a 2-foot 

stainless steel heated probe with in-stack andor heated out-of-stack filtration systems. The gas 

sample was drawn through the probe and filter(s) by a heated Teflon lined diaphragm vacuum 

pump. From the pump, the sample was sent through a heated Teflon sample line. At the end 

of the sample line, the extracted flue gas was split with one part going through a moisture 

removal system, into a manifold, and finally to the NO/NO, and 0, analyzers. Analyzer outputs 

were recorded by a data acquisition system (DAS) at thirty (30) second intervals. 

A total of three 60-minute CEM test runs were performed simultaneously with the 

particulate tests. A zero and mid-range calibration check was performed between each test run. 

In addition, a full range calibration and linearity check was performed on each reference method 

analyzer at the beginning of each test day. Emissions were reported in parts per million (ppm), 

pounds per hour (Ibhr) and pounds per million Btu (IbsiMMBtu). 

4389comp.rpt 
8 

November 1995 



I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

All field data reporting and calculations was conducted in accordance with the guidelines 

presented in EPA Reference Method 6C. Copies of the field data sheets are included in the 

Appendix. 

The NO, instrument was a Rosemount Model 955 NO/NO, analyzer. This instrument 

utilizes the principle of chemiluminescence, whereby NO in the sample gas reacts with ozone 

(0,) at a specific wavelength to produce NO,. The NO, is then disassociated by a converter to 

produce NO, which is the combination of the original NO and the disassociated NO, in the 

sample stream. This total NO is proportional to the original NO, (NO and NO3 concentration. 

The 0, instrument was a Rosemount Model 755 analyzer, which measures 0, 

concentration by means of the paramagnetic susceptibility of the sample gas using a proven 

magneto-type measuring cell. Oxygen molecules are attracted more strongly by the magnetic 

field than are molecules of other gases, and their concentrations can thereby be measured. 

Calibrations were performed using an Environics Series 2020 Computerized Multi- 

component Gas Mixer. This system (shown in Appendix B) accurately blends NIST (National 

Institute of Standards and Technology) traceable mixtures from EPA Protocol and other certified 

gases. 

The gas mixer contains five (5) mass flow controllers (MFCs) which have been calibrated 

and certified NIST traceable with the use of a Sierra Cal-Bench. The Sierra Cal-Bench is a NIST 

recognized and traceable primaIy flow measurement standard which contains a sonar detection 

device sensitive to 0.0005 inches. Using this system, the MFCs are calibrated by the 

manufacturer at eleven (1 1) points along their respective ranges from zero to the maximum flow. 

These data points are stored in the gas mixer’s computer as a reference table to be used for 

interpolating all flow commands. 

4389comp.rpt November 1995 
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Required flow rates and target mixtures are entered into the instrument’s computer along 

with the undiluted gas concentrations. The MFCs then accurately mix the calibration gases with 

the balance gas to produce the requested dilutions. In this way NIST traceable gas mixtures can 

be produced on site to fit any source specific requirement. 

Certified EPA Protocol 1 compressed span gases of NO and 0, were used as the 

calibration standards. High purity nitrogen (NJ were used as the zero and gas mixer balance gas. 

The gas mixer was used in strict accordance with the EPA’s EMTIC (Emission 

Measurement Technical Information Center) Publication No. CTM-007, Verification of Gas 

Dilution System for Field Instrument Calibrations. The accuracy of the gas mixer will be 

demonstrated to the on-site observer in accordance with the Performance Specifications Tests 

outlined in EPA Conditional Test Method 7. 

For the field tests, the analyzers were calibrated and linearized at three or four points 

along their measurement ranges at the beginning of each test day. EPA Protocol 1 gases were 

introduced to each analyzer via the gas mixer to produce calibrations at 90%, 6O%, 30%, and 0% 

of the span values using the N, balancehero gas as the dividing medium. 

The system bias and drift tests were conducted with appropriate mid-level dilution gases 

based on the source emissions. These system calibrations were repeated after each test run. ,The 

gases passed through all components of the sampling system except the sampling probe. 

The system calibrations were performed to document any instrument drift. Using 

Equation 6C-1 (40- Appendix A), the ppm and percent values were corrected to account 

for the zero and span values and any instrument drift as follows: 

4389comp.rpt 
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where: 

emissions concentration (ppm or YO) 

average emissions reading @pm or YO) 

average zero reading (ppm or YO) 

average span reading (ppm or YO) 

span gas concentration (ppm or YO) 

- - cw 
- 

- - C 

- - 
c o  

c, 

c, 

- - 

- - 

The corrected ppm and % averages were then used to calculate emission rates in the 

appropriate standard units. 

4.5 Fuel Sample Analysis 

A fuel sample was collected during the compliance test day, and analyzed to determine 

A copy of the fuel analysis is included in the pounds per million Btu (MMBtu) content. 

Appendix D. 
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5.0 QNQC ACTIVITIES 

5.1 QC Procedure/QA Audits 

ERL maintains specific laboratory facilities dedicated to maintenance and calibration of 

source sampling equipment used in performing EPA reference method source tests. These 

facilities include all equipment and standards necessary for equipment calibration using the 

procedures outlined in the Oualitv Assurance Handbook for Air Pollution Measurement Svstems 

Volume III, Stationam Source Specific Methods (EPA 600/4-77-027b). 

The checkout and calibration of the source sampling equipment is performed prior to and 

at the completion of each project. Referenced calibration procedures are strictly followed and 

the results properly documented and retained. The following calibrated equipment will be used 

during the test program. 

. Type-S Pitot Tubes . Sampling Nozzles . Type-K Thermocouples . Dry Gas Meters 

Calculations for determining flow rates, moisture contents, isokinetics, particulate and gaseous 

concentrations is made using a computer program developed by the QNQC Manager at ERL. 

This program utilizes the calculation procedures and equations specified in EPA Methods 2, 4, 

and 5. The program has been successfully used for numerous test efforts and has been validated 

by independent performance audits. Sample calculations is performed by the software program 

and a definition of terms will be provided in the final report. Data will be transported to the 

software directly from the field data sheets. 

4389comp.rpt 
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5.2 Sample Identification and Custody 

Sample custody procedures for this program are based on EPA recommended procedures. 

The project manager is responsible for ensuring that proper custody and documentation 

procedures were followed for the field sampling and field analytical efforts. The project manager 

is assisted in this effort by key sampling personnel involved in sample recovely. 

All sampling data, including information regarding sampling times, locations, and any 

specific considerations associated with sample acquisition are recorded in black ink on 

pre-formatted data sheets. 

A master sample logbook is used to document all sample collection activities. The project 

manager is responsible for reviewing the logbook on a daily basis and ensuring that entries are 

complete and up to date. 

Following sample collection, all samples are given a unique alphanumeric sample 

identification code. Sample labels and integrity seals are completed and affixed to the sample 

container. 

In addition to the master sample logbook, a daily activity log is maintained by the project 

manager. This is an informal log used to record various types of information, such as minor 

problems which may have arose, sketches of sampling locations, names and phone numbers of 

contacts. 

5.3 QC Procedure 

Data sheets also act as QC check lists. These worksheets can be found in the appendix 

section of this pretest protocol. 

4389comp.rpt 
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5.4 Q N Q C  Checks of Data Reduction 

The Q N Q C  Engineer will run an independent check (using a validated computer program) 

of the calculations with predetermined data before the field test. This will ensure that 

calculations done in the field are accurate. The QNQC Engineer,will also conduct a spot check 

on-site to assure that data are being recorded accurately. After the test, the Q N Q C  Engineer will 

check the data input to assure that the raw data have been transferred to the computer accurately. 

November 1995 
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1. Summary of Particulate Emissions 

DATE: 

f. TIME: , 
PEAR. (in. Hal 
STACKARE;: (Sq. Ft.) 
NOZZLE DIA.. (in.) 

RCALIERATION FACTOR 
PITOT COEFFICIENT 
SQ.RT.DELTA P, (in. H20) 
DELTA H, (in. H20) 
METER TEMP., (Degree F) 
STATIC PRESS., (in. H20) 
STACKTEMP., (Degree F) 
METER VOLUME, (cu.ft.) 
,TOTAL H20 VAPOR, (ml) 

I 
a C 0 2  IN STACK GAS, (%) 
!02 IN STACK GAS, (%) 

CO IN STACK GAS, (%) 
N2 IN STACK GAS, (%) 
TOTAL CATCH, (ma) 

METER VOL. STD, (cu.ft.) 
'H20 IN STACK GAS, (%) 

STACK GAS MOLECULAR WT 
EXCESS AIR. (%) 

GAS FLOWRATE. (ACFM) 
STP FLOWRATE, (DSCFM) 
ISOKINETIC, (%) 

nCONC., (GRIACF) 
CONC., (GRIDSCF) 
EMISSION RATE, (Ib/hr) 

. CONC.. (GR/DSCF@I2%C02) 
CONC.. (GR/DSCF@7%02) 

M5-I 
10-25-95 

0751 -0903.5 

29.30 
9.23 

0.185 
62.5 

1.0020 
0.84 

1.2052 
0.95 

69 
0.78 
204 

35.217 
108 
3.6 

15.8 
0.0 

80.6 
22.60 

34.57 
12.86 
27.77 
288.4 

4686.72 
43250 
2941 1 

93.1 
6.86E-03 
1 . O l  E-02 
2.54E+00 

3.3621E-02 
2.7490E-02 

Hot Mix, Inc. 

Danby, Vermont 

M5-2 
10-25-95 

1250-1403.5 

29.30 
9.23 

0.185 
62.5 

1.0020 
0.84 

1.2075 
1.21 

69 
1.30 
187 

39.456 
92 
3.5 

16.6 
0.0 

81.9 
18.00 

38.76 
10.06 
28.60 
330.6 

4564.27 
42128 
30379 
101.0 

5.17E-03 
7.17E-03 
1.87E+00 

2.4568E -02 
2.3163E-02 

M5-3 
10-25-95 

1553-1 706.5 

29.30 
9.23 

0.185 
62.5 

1 .oom 
0.84 

1.1005 
1.06 

77 
1.35 
188 

37.086 
100 
3.8 

16.2 
0 

80.0 
9.90 

35.88 
11.64 
27.95 
329.3 

421 1.1 1 
38869 
27497 
103.3 

3.01E-03 
4.26E-03 

1.34E-02 
1.26E-02 

1.00E+00 

Average 

29.30 
9.23 

0.185 
62.5 

1.0020 
0.84 

1.1711 
1.07 

72 
1.14 
193 

37.253 
100 
3.6 

16.2 
0 

80.8 
16.83 

36.40 
11.52 
28.10 
316.1 

4487.37 
41 41 8 
29096 

99.1 
5.01E-03 
7.17E-03 
1.80E+00 
2.39E-02 
2.11E-02 

I* 
I 
I' 000007 



I 
HOTMIX INC. 

Baghouse Exhaust Stack 
Danby, Vermont 

1, TEST: 
DATE: 
TIME: 

INPUTS 
0, Concentration (“h), dry 
NO, Concentration (ppm), dry 
CO Concentration (ppm), dry 
SO, Concentration (ppm), dry 
THC Conc. (ppm), wet, as C P 

1 Ambient Temp, Dry (OF)  

I’ Ambient Temp, Wet (T) 
Ambient Barometric Press (in.Hg) 
Sat. Vapor Pressure @ Tamb, “Hg 
Volumetric Flowrate (dscfm) 
Moisture Content, Percent 
Fuel Analysis 
% Carbon I 

Gross Calorific Value, (Btu/lb) 
F-factor. IdscflMMBtu). M19 . .  

OUTPUTS 
~ 

F,, (dscf/MMBtu) fuel analysis 
Specific Humidity, (Ib H,O/lb dry air) 

NO, (ppm@l5%0,) 

NO, (Ib/hr) 
NO, (Ib/MMBtu), 0, 

-,‘ IS0 K-factor 

CEM - 1 CEM - 2 CEM - 3 AVERAGE 
10-25-95 10-25-95 10-25-95 
0743-0843 1248-1348 1556-1656 

15.8 
66.5 
0.0 
0.0 
0.0 

48 
0 

29.30 
0 

2941 1 
12.86 

85.07 
12.78 
0.02 
0.26 
1.87 

19370 

9085 
-0.0103 

0.7603 

76.9 
58.5 

14.04 
0.296 

16.6 
55.5 
0.0 
0.0 
0.0 

50 
0 

29.30 
1.253 

30379 
10.06 

85.07 
12.78 
0.02 
0.26 
1.87 

19370 

9085 
0.01 65 
1 ,2579 

76.2 
95.8 

12.10 
0.293 

16.2 16.2 
54.7 58.9 
0.0 
0.0 
0.0 

57 52 

29.30 29.30 
1.3822 0.8784 
27497 29096 
11.64 11.5 

0 

85.07 85.07 
12.78 12.78 
0.02 0.02 
0.26 0.26 
1.87 1.9 

19370 19370 

9085 9085 
0.01 79 ‘0.0080 
1.2650 1.0944 

68.7 73.9 
86.9 80.4 

10.79 12.31 
0.264 0.284 

I 

I 
r 

il 

ooooos  



1 EXAMPLE CALCULATIONS 

f 1. NOx, ppm corrected to 15% Oz 

20.9- 15.0 
20.9- %O, 

PPm X - - 

L 
66.5 X - - 

- - 76.9 ppm@l5%0, 

5.9 
5.1 

8, 2. IS0 K-Factor 

= (((Pref/Pob~)~,') x (e('wMlb - O.OOau) 3 x ((288 oK,'Tamb)'.s3)) 

1.01 05 X 0.7287 X 1 .a325 - - 

i; 0.7603 - - 

where, 

Pref = reference atmospheric pressure, 29.92 inches of Mercury 
Pobs = test ambient atmospheric pressure, inches of Mercury 

Tamb = ambient temperature, degrees Kelvin (degrees Celsius + 273.15) 

e = transcendental constant, 2718 
Hamb = Hahumidity ratio m Ib HzOflb air, determined from Ashrae Psychrometric Chart (Appendix) il' 

1. 
1 3. NOx, ppm@l5%0, and IS0 standard day conditions 

I 

= ppm@l5%0, X IS0 K- Factor 

76.9 X 0.7603 - - 

- - 58.5 ppmlSO@15%Oz 

4. Conversion Factor (for the calculation of pounds per dry standard cubic feet) 

- - 2.M5E-3 Ib/g X 10-6  
i 
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1 22.414 I/g-mole x 3.531E-2 cf/l x (526.27°R/492.270R) 

= 2.5962E-09 9 
whffe, 

Ib/g = pounds per gram 
I/g-mole = liters per graii-mole 

cf/l = cubic feet per liter E O R  = degrees Rankine 
MW = molecular weight in grams per gram-mole (g/g-mole) 

\ .  # 

t 
@, 5. NOx, pounds per dry standard cubic feet 

- - PPm X MW X Conv. Fact. 

- - 66.5 X 46.0 X 2.S6E - 09 

'1 - - 7.94E-06 Ib/dSCf 
~ 

6. NOx, pounds per hour 
I 

- - Ib/dsd X 

X = 7.941E-06 

14.0 Ibhr - - 

't 7. F,, (dscf/mmBTU) 

3 

dscfm X 

2941 1 X 

= lo6  x (3.64 %H + 1.53 %C + 0.57 %S + 0.14 %N - 0.46 %0) 
GCV 

Fd = 9085 

60 

60 

@ 8. NOx, pounds per million Btu (F,) 

= Ib/dscf X Fd X 20.9 
20.9-%O, 

= 7.941E-06 X 9085 X 4.1 

- - 0.296 Ib/MMBtu 

000010 



E EMiSSDN CALCUIAW SYMBOLS 

Teat No.: M5-1 

L o c a h  Baghouse Exhaust stack 
Date: 10-25-95 

- 29.30 
= 9.23 

0.185 

I 
- - 

T W  

D H ~ G  = 0.95 

w+vq - 108 
%co2 = 3.6 
%02 =8 15.6 
%co = 0.0 

80.6 % N 2  - - 
a 

GCV 3 0 

. . .  
-Average dry gas meter temperatue degrees F 
-Average duct aB& pesaue. 'HZ0 
-Average Slack Temperahre. *eea F 
-Total meter m p ! s  volume. cubic feet 
-TOW volumeot liquid collected 
-Percen1aMbyvdume(drybasb).% 
-Percent 02 by volume (dry basic). % 
-PercanlCO by volume (dry bask). 96 
-Percent N2 by volume (dry task). % 
-Total pnrlicuhte collected. mg 

-Percent by weight ol hydrogen in fuel 
-Pacant by weight 01 cnrbon in fuel 
-Percent by weight of s u b  in fuel 
-Percent by wdght of nhogen in fuel 
-Percent by weight of oxygen in lud 
-Gross cnWk wiue ol fuel. ETJ/lb 

-SBndardTemperalue. degrees F 
-SBndard R-e, 'Hg 
-Final Leak Pate 01 Sampling Train. cfm 

,sy ory Gas Meter. c a r  *d i'..,:"d ... 
.. .... 

t 
1'' 

=VmtDlal x Y x Tstd + 460 x Pbar + DHavq 113.6 
Tmavg + 460 PJtd 

= 35.217 x l.m x E a +  4 6 0 x  293 + 0.95 /13.6 
69 + 460 29.52 

- - 0.04707 x (V +"sa) 
Vm std + 0.04707 x (Vl+Vsg) 

F 
- - 0.04707 x 108 

34.573 + 0.04707 x 108 

w 2 0 =  12.8 % I\ 

0 0 0 0 1 1  



:'w 

1 =u 0.44 x %ax? ) + (0.28 x 96co ) + (0.28 x ?N? ) + (0.32 x 3602 )) x (1 - 96H20) + (0.18 x, W 2 0 )  

1. =f(044 

1w 

3.6) + (0.28 x 0.0) + (0.28 x 80.6) + (0.32 x 15.8)) x (1 - 12.8) + (0.18 x 12.81 ) 
100 

MWa = 27.77 lbnb mde 

= 0.- x MWS x p b a r  + ( R a w  /13.6) 
Taavg+4W 

= 0.0453 x 27.771 x 29.3 + ( 0.78 /13.6) 
2 W + W  

= 100 x % a ? - (  0.5 x %CO ) 
0.264 x W - ( %a? - (0.5 x 9bco )) 

= loo x 15.8 - ( 0.5 x 0) 
0 )) 0.264 x 80.6 - ( 15.8 - (0.5 x 

t 
4 EA= 288.4% 

-5129.4 x Cp x DPavg x SQAT ( Tsaw +4W 1 
( Pbnf + Psavg/l3.6) x M W  

= 5129.4 x 0.84 x 1.205 x SQAT { 204 '+ 460 
( P h f  + 0.78i13.6) x 27.7 

E $8 
Va = 4686Wmin 

. .  

= va X As 

= 4686.3 x 9.23 
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= a x ( 1 -  W x  ( T M  + 4 6 O ) x  ( P k  + F%avg/13.6 ) 
100 Tsavg +460 P M  b 

= 43254.x(1 - 12.818) x ( 69 + 460 ) x ( 29.3 + 0.78 /13.6 ) 
1w 204 +a 29.92 

~ l s d k  ~ .. F-,.(l);.'; /:/:;;: 
....... ~ ...:.. :.. .....:,..::, 

=5.67 x (Tsavg + 460) x Vrn sM 
( P k  + w x  vs x Ttoi x ( 1 - 9 6 H x ) ) x  (Dn'2x0.7851) 

13.6 1w 144 

= 5.67 X m + 4 6 0 ) x  34.573 
( 29.3 + 0.78) x 4686.3 x 62.5 x ( 1 -  12.81) x ( 0.03~0.7851) 

13.6 100 144 

1 . 2  53.0% 

1 ,li . .  

E 0.01543 x Mn x ( T M + 4 6 0 ) x ( P h  + 3 x (1 - 
V r n M  x (Tsavg +46O) x P M  

=, 13.6 100 

0.01543 x 22.6x(68+4€0)x( 29.3 + - 0.78 x (1 - 12.81) 
- - 13.6 100 

34.573 x ( 204 +460) x 29 ,s  

- E  C = 0.036% gainslad 

c 
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=0.008511 x Cs X M  

=0.0085/1 x IE-M x 29422, 

ER= 2.54358ibs/lv 

=[I x 106)x ((3.64 x %H + (1.53 x %C ) + (0.57 x 96s ) + (0.14 x %N ) - (0.46 x %O ) 
GCV 

= (1 x 106) x ((3.64 x 0)+(1.53 x 0) + (0.57 x 0) + (0.14 x 0) - (0.46 x 0) 

'B 
Gcv 

0 

F =  9570dscf~MBN 

=O.W01429 x cs x F x (  20.9 ) 
20.9 - % 0 2  

20.9 ) - 15.8 
=O.W01429 x 0.0100 'x F x (  

20.9 

E =  6E-Mlb/MMBlU 

= cs x -  12 
%co2 

= cs x -  12 
%co2 

0 
i 

Cs@12%CO2 = 0.033Mgrains/dscf@ 1 2 % W  

'E 
. . . . . . . . . . . . . . . . , , , , , . . . . . .. - 

hy. ~ I '  

= cs X 20.9 - 7 @ 9602 

I 0.01w x 20.9 - 7 
15.8 

Cs @ 7 W  = 0.02749 grains/dsd @ 7% 02 ti 
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1 EPA MRnOD 2 
VELOCITY TRAVERSE AND FLOWRATE DETERMINATION 

1 Stack Dimensions 3.5'ty3s ' Area fl.2 
Barometric Pressure, (Pb) In. Hg. 

Stack Molecular W t .  (Ms)  
Static Pressure. (Ps) , bs  in. H20 

Moisture Content x - 2 3 

Pitot NO. 
LaakCheck />==3'' h . H Z 0  
Pitot Coeffident . Y 1  

t 



. 

I 
I 
I 
I 
I 

I 
I 

t 

6% L 

ii 



w 

I I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I, 
i 
I 
I 
I 
I 

! 

VISIBLE EMISSIONS OBSERVATION FORM 

SOURCE OESCRIPTION: O-JJI-WG P U ~ N T  

0ESCRIPTK)N OF EHISSiON PT: L& 

i OESCRlPTlON OF EMISSIONS: I i C l /  

~ 

I 
j DESCRIPTION OF SKY CONOITONS: C I 01. &-I 

ANRE: \T 
y: 

P U N #  - 
yI* .a. 
-0 --. 

EMISSION PT . 
I 
I 
I 
I 
I 
I 

- SurL-La -$ 

'ACOITONAL CCMMENTS. 

I 
L 
I 
i 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

V l S l S E  EMISSIONS OBSERVATION FORM 

EMISSION PT . 

ROJAC Envirmmena S~N~CES. inc. 

0 0 0 0 2 1  



VISIBLE EMISSIONS OBSERVATION FORM I 
I 
I 
I 
I 
I 
I 
I 
'I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SOURCE IO NO: 
SOURCE DESCRIPT~ON: I q s ~ ~ t x -  vwwr 

I DESCRIPTON OF EMISSION PT: 
i 
' 
hElGhT neOM W W  LCEL ' 
DISTANCE FROM oBsGW3 I L'v ' 

! DlRECllCN FROM OBSERVER: > 

vu0 - - *  
EMISSION PT 

5rnronmen,81 S e w ~ e s .  !nc. 

0 0 0 0 2 2  



z 
0 

& w n 

2 
0 

cd > 
.- 
Y 

0 0 0 0 2 3  



I 
I 
I 0, zero 

I 
I 

N17 

ANALYZER CALIBRATION DATA 

Date: /a-? Y - 9 T  

Operator: &&' 

0, Analyzer I D ~ ~ J ~ ~ ~ ~ A  S-FOCI Cylinder Analyzer Absolute % Span 
0, span: Value Response Value (<PA) 

Analyzer Calibration Error Calculation 

Cylinder Value - Analyzer Response x loo 
Span 

anlz-cal 

0 0 0 0 2 4 



I 
1 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 

1 
I 
I 

ANALYZER CALIBRATION DATA 

operator: % 

(80% to 100% of span) 

. .  . . . .  ~ . .  ~ 

CO, high 
SO, Analyzer ID: 

SO, span: =.to Emission Limit1 , , 

so* zero 
SO, mid (40% to 60% of span) 

(NO mid (40% to 60% of span) 15-0.8 

CO zero 
co low (30% of span) 

CO mid (60% of span) 

CO high (span) 

Analyzer Calibration Error Calculation 

Cylinder Value - Analyzer Response 
Span 

x 100 

ank-cal 
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I 
I 
I 
I 
I 
I 
1 
I 
1 
1 
I 
I 

EPA Method 6CllO Worksheet (Page 1 Of 2) 

.A: *+-TI Timeof RunNo. 1: 0 7 Y 3 0 0  - O g Y 3 O y  

Time of Run No. 3: /yr~  19 - /6 76 2s- 
c: *d= 

F,'t : "-3 

Plant: p r  f l J V  

Date: 10- ?f--9s- F I t  Timeof RunNo.2: / z Y 8 / 9  - j J Y f f / 9  
Project No.: 

Oxygen Oxides of Nitrogen 

Span(DAS full scale) 2 3- Span(DAS full scale) /Po 
Anal Cal Rs (zero) o./ Anal Cal Rs (zero) - 0. Y 

Anal Cal Rs (upscale) IO. 7 Anal Cal Rs (upscale) 50. 6 

Run No.: 
Coi: 
Cof: 
Cmi: 
Cmi: 

Cma: 
ct 

Cgas: 

Carbon Monoxide Sulfer Dioxide 

Span(Highest Cal Gas) 
Anal Cal Rs (zero) 

Anal Cal Rs (upscale) 

Run No.: 
Coi: 
Cof 
Cmi: 
Cmf 
Cma: 

C: 
Cgas: 

Nomenclature: 

Span(DAS full scale) 
Anal Cal Rs (zero) 

Anal Cal Rs (upscale) 

Coi 
Cof 
Cmi 
Crnf 
Cma 

C 
CIW 

Upscale gas 

initial system calibration for zero gas. 
final system calibration lor zero gas. 
initial system calibration for upscale gas. 
final system Calibration for upscale gas. 
actual upscale calibration gas concentralion. 
average actual concentration (as measured). 
average effluent pas concentration corrected per Eq. 6C-1. 
Either the mid-range or hi*-range gas. whichever moa closely approximates the dfluent gas 

Equation 6C- 1 .  

Cgas = ( C  - Co) x Cma 
(Crn-Co) 

00002G 



I 
I 
I 
1 

1.070 
1.140 
1.076 
1.346 
1-74) 

1.479 
I. s i o  



I 

' I  

I 
7 

I- 
i 

I 
i 
I 



I' I 

1 ,  
i I i 

I i 

i a m o  

21/100 

O 2 I l I !  I I 
I I  I I 

l l  I 2 W L O O  I- 



I 
I 
I 
I 

- 4  
1, 
1 
I 
I 
1 
I 
I 
I 
I 
C 
I 
1 
I 
I 

--@ Q i  

,~ i i 

II 

3 

a 

II 

0 
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I 
I 
I 
P 
I 
1. 
1 

11 
I 
I 
B 
1 
I. 
I 
I 

ek, 
!i a 

I 

P 
0 

I 

00C031 



I 
I 
I 
I' 

I 
I 1 P 

3 
i! 1 a 

+ +  

P >  
n g  e 

1 
I 

E 

I 
I 

+ 

II 

P 
Q 

E > 
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S-TYPE PITOT GEOMETRIC CALIBRATION 
PART 1 - PROBE CONFIGURATION 

Probe 

PROBE IDENTIFICATION: 401 TECHNICIAN: %C 
PITOT IDENTIFICATION: 40/ DATE: m5 

Center- 

1 Nozzle  

' I ?t  

A. 

8. 

\ 1 I 

OR - I 

+f4 

D, = 3/16 to 3/8" 
0, = 1/2" 
a 2 3/4" 
b,O 

, 
SPECIFICATION (EPA METHOD 21 

. c 2 3  
d z Y  

e >  3/4" 
f t 2" 

1.05 D, 5 P . 2  1.50 0, 

, 3se specifications are met, proceed with Part 2. Pitot alignment. 

000033 



P 

S-TYPE PITOT GEOMETRIC CALIBRATION 
PART 2 - PITOT ALIGNMENT 

PROBE IDENTIFICATION: 40) TECHNICIAN: 
PITOT IDENTIFICATION: 401 DATE: m . 5  

A. Transverse 

6. Longitudinal Tube Axis 
I-+ d-4 

-_ 
.. . . . .  

NOTE: Values In parentheses are EPA Method 2 speclficatlons. 
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CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 
('nrtmnrr Assav Laboratorv - ... .- ... . . 
ENVIRONMENTAL RISK LTD. 
Formerly Rojnc Env. 
Floor IS I20 Mounwiii A v c  South Plainfield NJ 07080 
Bloomfield CT 06003 
Attn.: ESTHER SAMODA: 

Scott Spccialty Gascs 
2330 Hamilton Blvd 

Purchase order 950491 
Scott Projfft#O735083 

ANALYTICAL INFORMiTION 
Thia certification was performed according to EPA Traceability Protocol For Assay and Certification of Garcous Calibration Standards 
-Procedure G I  Scptemhzr 1993 

Cylinder Number ALM02'1383 Certifratbn Dale OS-17-1995 Expiration Date 5-17-1998 
Cvlinder Pressure 30COnrir: 
ANALYZED C Y L I N I ) I ~ -  
Comcmnentc 
(OXYGEN) 

Certified Concentration 
10.6% 

Analvtical UocertaintV 
+/-l%NlST D i t l y  Traceable 

REFERENCE S'I'.\NIIARD 
nw Ksuirstion Date Cylinder Number 
C'G2658 in!i 1/90> ALMOl7715 ', 
INSTWLhlEh"I'A'l'I0N 
InstrunimUhll,ilrl/Ser~,Ld 
0 2  Vanin-37011-3 1608928 

Date Last Calibrated 
05/08/ 1995 

Concentration 
9.56 %02 in N2 

Analytkal Principle 
GC TCD 

ANALYZER N l < : \ I ) l W S  (Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coeflicient) 

C o m p ~ ~ ; ~ a  i - i o i  'T? id halgs i"  Sec.~od Triad ,urnIpis Calibratioti Cttrvc 

l > w c  05-17-1995 RespowImim: Z Cooecnmlion=A+Bx+Cr +Dx +Ex 

OXYGEN p=-GGq l3=10.6 M =  9.56 Fl B= 1.7674E-05 

1 1 1 1  
Avc. Coo<-. ofCusl. Cyl.= 10.6 

Spmial : Nutvs Llmm 
0 O'C 0 3 5 



Scott Specialty Gases I 
I 2330 HAMILTON BOULEVARD SOUTH PLAINFIELO NJ 07 080 190 81754-7700 FAX :(9081754-7303 

CERTIFICATE OF ANALYS1S:lnterference-Free Multi-Component EPA Protocol GAS 
Customer Assay Laburatory 
ENVIRONMENTAL RISK LTD. Scott Specialty Cases Purchase order 950613 
Formerly Rojac Env. 2330 Hamilton Blvd Scott Projmt #0735791 
Floor IS 120 Mountain Ave South Plainfield NJ 07080 
Bloomfield CT 06M)? 
Attn: RICH KOPACZ 

ANALYTICAL INFORMATION 
This certification was performed according to EPA Traceability Pmtocol For Assay and Certification of Gaseous Calibration Standards 
-Procedure GI  September 1993 

Cylinder Number ALM05 i324 Cerrifrcation Date 06OY-1995 Expiration Oate 6-OY-IYY8 
Cylinder Pressure 2000psi.g 
A ~ ~ A L Y Z E D  CYLINDER- 
Components 
(OXYGEN) 

Certified Concentration 
21.2% 

Analytical Uncertainty' 
+I-l%MST Uumtlv Traceable 

REFERENCE STANDARD 
Type Expiration Date Cylinder Number 
CRM2659 10/11/96 ALM017554 

INSTRUhlENThTION 
InstrumenUModeUSeriW 
02:Vanan-3700-3 1608928 

Date Last Calibrated 
06/08/1995 

Concentration 
20.6 %02 in N 2  

Amlytical Principle 
GC TCD 

ANALYZER READINGS (Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coeficient) 

Components First Triad Analysis Second Triad Analysis Caiibratiuo Curve 

h k X 9 . 1 W S  Rcrpanac dtl: % Conc.nvntiao=A+B~+Cx-+D~ cF.x F:20.6-i?-q Avc. C o w  of l3=21.2 CY.L Cyl.= 21.2 R3= 20.6 
-1 8 =  1.7674E-OS 

EIlEI 
Speccidl Notes 

A 
Analyst John O'Shra 

0 O G  03 i; 



Scott Snecialtv Gases 
& 4 

2330 HAMILTON BOULEVARD SOUTH PLAINFIELD N J  07080 19081754-7700 FAX:I9081754-7303 

CERTIFICATE OF ANALYS1S:lnterference-Free Multi-Component EPA Protocol GAS 
Customer Asrav Laboratorv 
ENVIRONMENTAL RISK LTD. 
Formerly Rojac Env. 
Floor IS I20 Mountain Ave South Plainfield NJ 07080 
Bloomfield CT 06M)2 
ESTHER SAMODIA 

Scott Sp ia l ty  Gases 
2330 Hamilton Blvd 

Purchase order 95075 I 
Scott Project to736862 

ANALYTICAL INFORMATION 
This certification was performed according to EPA Traceability Protocol For Assay and Certification of Gaseous Calibration SLlndards 
-Procedure GI September 1993 

Cylinder Number ALM061642 Certifiitioo Date 08-04-1995 Expiration Date 8-04-1997 
Cylinder Pressure 195Opsig 
ANALYZED CYLINDER 

Certifed Concentration 
50.8ppm 

Analytical Uncertainty' 
+I-IQMST Directly Traceable 

REFERENCE STANDARD 
Type Expiration Date Cylinder Number 
N h 1 6 8 3  I 1/22/95 ALM010380 

INSTRUMENTATION 
InstrumenUModeVSeriaI# Date Last Calibrated 
N0:NICOLET 822OA AAd94002.58 - 08/04/1995 

Concentration 
47 ppmNO in N2 

Analytical Principle 
FTlR 

ANALYZER READINGS (Z=Zero Gas R=Reference Gas T=Test Gas r=Correlatioo Cuelficient) 

Components First Triad Analysis 

"RIC .OXlDE htc 0758-1995 -Mia: ppm 
Z l = O  R I = 4 7  T 1 ~ 5 0 . 6  
RZ-47 22=0 l2=50.8 

Avc. Conc. of Cut. Cyl. = 50.7 

Second Triad Analysis 

h I C  08-(LI-1995 QQm 

z1=0 RI - 47 TI ~ 5 0 . 8  
R2-47 22-0 l2=50.8 
u=o l3=50.8 M=47 
Avc. Conc. ofClvr  Cyl.- 50.8 

Calibration Curve 

Caaccolrstion=A+Bx+Cs +Dr +Ex 
r=0.-5 
COWMU: A =  2.3794E-01 

L 1 

Spvciill Notes 

A 
Analyst John O'Shea 

\ 0 0 0 0 3 7  
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I Scott Specialty Gases 
2330 HAMILTON BOULEVARD SOUTH PLAINFIELD NJ 07080 1908)754-7700 FAX:1908)754-7303 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 
Customer Assay Laboratory 
ENVIRONMENTAL RISK LTD. 
Formerly Rojac Env. 
Floor 1s I20 Mounlain Ave South Plainfield NJ 07080 
Bloomfield CT 06002 
Ann.: ESTHER SAMODAl 

Scou Specialty Gases 
2330 Hamilton Blvd 

Purchase order 950613 
Scott Projmt #0735791 

ANALYIICAL INFORiMATION 
Thu ccnificalion was pcrformcd accordrng to EPA T n c c a b h l y  Pmlocol For Assay and CcRificshon o f  Gascous CaLbnlion Slandirar 
-Proccdurc G I  Seplember I993 

Cylindcr Number ALM052566 
Cylinder Pressure 2000psig 
ANALYZED CYLINDER 

Cenifiit ioo Date 06-28-1YYS 

Certilied Concentration 
99.2ppm 

Expiration Date 628-I997 

Analvtical UncertaintV 
+/-I%NIST Dueslly Traceable 

(Nitrogen cas772fJ19 ) Balance 
Total Oxides of Nitrogen 99.8ppm Reference Value Only 
*Do MI LYC whm q l h d c r  Rsvm i bslosr 150 p i g  
. M d  .SC- i. inclwivr of mud k.-m crmr .OWP which at 1- kxhdo prsciiom of the mc~lyrcmcnl D ~ F -  

REFERENCE STANDARD 
Type Expiration Date Cylinder Number 
C - h  1684 07/20/96 ALM024443 

INSTRUMENTATION 
lartrumentlModeUSeriaaW Date Last Calibrated 
NO:TECO/IOS/2&104 225 06/08/1995 

concentration 
95.12 ppmNO in N 2  

Analytical Principle 
CHEMILUMINESCENCE 

ANALYZER READINGS (Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation CoeNxient) - 
Seeood Triad Ana:ysL . . . Calibration Curve 

Lhw: 06-28-1995 Re=pooolc d t w  ppm 

ComponenU First Triad Analysis 

A= .0.12723E.W 
T3=98,8 R3= 95.22 l-3=99.4 R3= 95.n 8=0.4696E+W 

Avs. Conc. of Cut. Cyl. = 99 Avc. Conc. of CmL Cyl. = 99.4 

Speial Notes 

Analyst John O'shea 

000033 



- Scott Specialty Gases '1 
I 2330 HAMILTON BOULEVARD, SOUTH PLAINFIELD. NJ 07W (908)75C77W FAX(908)754T303 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS CERTIFICATION 
Customer Assay Laboratory 
ENVIRONMENTAL NSK LTD 
Formerly Rojac Env. 2330 Hamilton Blvd. Scott Roject # 0732082 
Floor 1s 120 Mountain Avenue 
Bloomfield CT o6002 

SCO'IT SPECIALTY GASES 

South Plainfield NJ 07080 

Ruchase Order 950003 

ANALYTICAL INFORMATION 

Cylinder Number AM024346 C d c a t i o n  Date 01/18/1995 Expiration Date 01/18/1997 
Cylinder Pressure 1950 psig Previous Certification Dates 

Thlr w u  aCc&d!m b €PA T-dW k &.y .nd CaQ%?Cm d 0.r- WthM S h n d d s  W U a  G t S W M h ,  1003 

ANALYZED M I N D E R  
Components C d e d  Concentration 
(NITRIC OXIDE) =6PPm 

Total Oaides of Nitrogen 2.26 PPm 

Analvtical Uncertainty*' 
+/-1%MST Directly Traceable 

Reference Value Only 

REFERENCE STANDARD 
; Expiration Date Cylinder Number 

AM036278 
Type 
NTRh41685 w4/% 

MSllWMENTATION 
Instrument/Model/SeIial# Last Date Calibrated 
NONicolet/ 8220AlAABNC025s 12/27/1% 

Concentration 
245ppmNOinN2 

Analytical Principle 
FnR 

ANALYZER READINGS (Z-Zen, Gas R-Reference Gar T-Test Cas r C o m L t i o n  C d i c i e n t )  

Components First Triad Analysis 

T2-226 
75-225 R?-245 

Second Triad Analysis 
vah: 1-18-1995 ~ a p o n u :  ppm 

Rz- 245 l7-226 
f3-226 R3-215 

Avc.Conc.of Cusmmcr CyC226 

Calibration C w e  

COmBnb A-5.1779E-1 
BP5.32601E-1 C- 5.11625E-4 

Special Notes 

Analyst Adela A.Sy 

000039 



NOZZLE CALIBRATION D A T A  SHEET 

._ 

. 

t 

NOZZLE SET NO. 3 DATE  as/^^ T E C H N I C I A N  T s G  

I 
I 

.. . 

- 

.. 

-. 

. .. 

NOZZLE NO. D I AMETERI A B C AVERAGE" 

* Measure t o  nearest  .001" 
** Three measurements m u s t  be w i t h i n  .004" of each other 

000040  
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Sample Sample 
Type Identification 

Acetone Rinse r3cctVec 9 V 
Finer@) 6 /k/ W7-q- Or?- 

EPA METHOD 5 
ANALYTICAL DATA rORM 

Liquid Level Marked 
and/or Container Sealed 

RunNo.: WC-) 

Acetone Rinse Container Number 
Date I Time of Wt to/a-+/f 1' I 0223 Gross Wt. 2 90yS: 0 mg 
DateITimeofWt i a [ j i r / q f  I lbm Gross Wt. 2 9 0 ~ :  3 mg 

Average Gross Wt. 2 q O Y . S  3 mg 
TareWt. d903L7 mg 

Less Acetone Blank Wt (wa): 0.3 mg 

Weight of Particulate in Acetone Rinse:l 8, 0 mg 

Filter(s) Container Number 

I 
I 
I 
I' 
I 
11 

Tare Wt. rng 

Weight of Particulate on Filter(s):I 1q.b mg 

Total Weight of Particulate4 22.& mg 

Note: In no case should a blank residue be > 0.01 mg/g or 0.001 %of 
the weight of acetone used be subtracted from the sample weight. 

Remarks 

Signature of Analyst: 
Signature of Reviewer: I 

o o c o 4 2  
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Sample Sample 
Type Identification 

Acetone Rinse orslcc/ 9 Y r  
Filter(s) FtL+./ O@T-CI-O!38 

EPA METHOD 5 
ANALYTICAL DATA rORM 

Liquid Level Marked 
and/or Container Sealed 

plant: *I- w\x i r J c  
samp. Loc.: (3@@& u s c  aw ST 

Rel. Hum.: YO% 

RunNo.: mC-2 

Acetone Blank 
Density of Acetone, (Pa) I W5'5 g/ml 

Acetone Rinse Volume, (Vaw) 50 rnl 
Acetone Blank Residue Concentration, (Ca) , ObY rnslg 

W a =  CaVaw Pa = ( ) (  ) (  ) =  g rn 

Acetone Rinse Container Number 
Date I Time of Wt I 4.a 41-1 /ISY Gross Wt. d9SiFY.b mg 
DateITimeofWt '0/30/9r I W o L  Gross Wt. 2 ?S?V, b rng 

Average Gross Wt. a9nq .  b rng 
Tare Wt. 2 qS31. b mg_ 

Less Acetone Blank Wt p a ) :  0 .3  mg 

Weight of Particulate in Acetone Rinse:[ a . 7  mg 

Filter(s) Container Number 
Date 1 Time of Wt IO/J$~TT / I Y O T  Gross Wt. 642 .9  rng 
Date I Time of Wt i ~ / , ~ / y y  I ,713 Gross Wt. 662.5 rng 

Average Gross Wt. b672.7 mg 
Tare Wt. bcl7-Y mg 

Weight of Particulate on FiIter(s):I 15.3 mg 

Total Weight of Particulate$ Ir.0 mg 

Note: In no case should a blank residue be > 0.01 mg/g or 0.001 %of 
the weight of acetone used be subtracted from the sample weight, 

Remarks 

Signature of Analyst: 
Signature of Reviewer: 

G O C 0 4 3  
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Sample Sample 
Type Identification 

Acetone Rinse O C Q k /  *q? 
Filter(s) Q&T--Y-oP(~ 

EPA METHOD 5 
ANALYTICAL DATA FORM 

Liquid Level Marked 
and/or Contajner Sealed 

RunNo.: Ir-rC-3 

Acetone Blank 
Density of Acetone, (Pa) , XS?’ g/ml 

Acetone Rinse Volume, (Vaw) .s-0 mi 
Acetone Blank Residue Concentration, (Ca) ,orX mglg 

W a =  CaVaw Pa = ( ) (  ) (  ) =  0. -3 mg 

Acetone Rinse Container Number 
Date / Time of W&d f .TI l 2 Y Y  GrossWt. J7b.4bn3 mg 
Date / Time of wt ( o / d q r  I OYlb Gross Wt. a b 2 6 .  / mg 

Average Gross Wt. 2 7 b J b . Z  rng 
Tare Wt. a qLa3.3 rng 

Less Acetone Blank Wt p a ) :  0.3 mg 

Weight of Particulate in Acetone Rinse:[ 2.2 rng 

Filter(s) Container Number 
Date / Time of Gross Wt. b C S 0  mg 

Gross Wt. 1. s. I mg 
Average Gross Wt. bS5. I mg 

Tare Wt. bclhct mg 

Weight of Particulate on Filter@):\ 7 .? mg 

~ 

Total Weight of Particulate] 9.7 rng 

Note: In no case should a blank residue be > 0.01 mg/g or 0.001 %of 
the weight of acetone used be subtracted from the sample weight. 

Remarks 

Signature of Analyst: 
Signature of Reviewer: f 
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Sample Sample 
Type Identification 

Acetone Rinse a* 3(. 

EPA METHOD 5 
BLANK ANALYTICAL DATA FORM 

Plant: Run No.: &‘a&& 
Samp.Loc.: €RL 

Rel. Hum.: Yois 

Liquid Level Marked 
andlor Container Sealed 

Acetone Blank 
” .  Density of Acetone, (Pa) 0. F S  5 7  glrnl 

Blank Acetone Volume, (Va) gs, ml 
Date/TimeofWt l o - 9 - R  I / 6 0 r  GrossWt. 3 0 y q 0 . 7  mg 

Date I Time of Wt IO -/3 - 9 7  I OB/O Gross Wt. 30 4 98.6 mg 
Average Gross Wt. 30  49 8. 8 mg 

TareWt. 3 o Y 9 S .  mg 
Weight of blank (ma): 0 . 3  rng 

c,= 4 = ” (  ) = 0 . 0 0 8  rnglg 
“a Pa ( ) 

Note: In rx) case should a blank residue be > 0.01 mg/g or 0.001 %of 
the weight of acetone used be subtracted from the sample weight. 

Filter@) Container Number 
Date I Time of Wt I Gross Wt. rng 
Date I Time of Wt I Gross Wt. rng 

Average Gross Wt. mg 
Tare Wt. mg 

Difference Weight:[ rng 

Note: Average difference must be less than 15 rng or 2% of total 
sample weight whichever is greater. 

Remarks 

Slgnature of Analyst: d x w  
Signature of Reviewer: 

00c045 



COMMERCIAL TESTING & ENGINEERING CO. 
GENERALOFFICES: 1919SOUT”lGHLANDAVE.. SIJlTEZ!&B. LOMBARD. lLLlNOlS60148.~L)(169U-9JX)Fa*:)(16W9306 

M e m b ~  01 the SGS Group (Soci616 GBn6rale de Surveillance) * i *CI  8 %  
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f 
PLEASE ADDRESS ALLCORRESPONDENCETO: 

16130 VAN DRUNEN RD. 
November 2, 1995 SOUTH HOLLAND, IL 60473 

TEL: (708) 331-2900 
FAX: (708) 333-3060 

ENVIRONMENTAL RISK LIMITED 
120 Mountain Avenue 
Bloomfield, CT 06002 Sample identification by 
Attn: John Gammie Environmental Risk Limited 

Lab Director 

Kind of sample 
reported to us No. 2 Fuel Oil 

Sample taken at - - - - - -  

Sample taken by Todd 

Date sampled October 25, 1995 

Date received October 30, 1995 

Sample ID: Fuel Sample 
Project: Hot Mix InC. 

P.O. NO. 951138 

Analysis Report N o .  71-14975 

As Received 

HEATING VALUE 
Btu/lb 19370 

ULTIMATE 
% Water e o .  01 
% Carbon 85.07 
% Hydrogen 12.78 
% Nitrogen 0.02 
% Sulfur 0.26 
‘% Ash co.01 
% Oxygen(diff) - e 1.87 

METHWS 
Heating Value:  ASTM D 240; Yare?: ASTM D 95; Carbon, Hydrogen & Nitrogen: ASTM D 5291 
Su l fur :  ASTM 0 1552; Ash: ASTM 0 482; Oxygen: C a l c u l a t e d  Value (D i f fe rence) ;  

Page 1 of 1 

Respe~tf~I Iy  submined. 

Manager. SOulh Hailand Lahratory 

OYER u) BRANCH LABOAATORES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES 

TERMS AND CONOlTlONS ON REVERSE 000046  .,g,nal watermarked For Yaw Pmleclion 

- 



REPORT 
INFORMATION 

ANALYSIS 
REauEsna, 

BILLING ADDRESS 

0 COAL 
0 PETROLEUM COKE 
0 Small Proximate 

Pfo*lmae 
0 Short Proximate 
0 Ultimate 
0 Ultimate WlBTU 
0 sulfur Forms 
0 Ash Analvsir 

R WASTEON 
W x l O t l .  

OAshComent 
OShonPmxirirare 
0 BN, Sulfur, Gravity 
0 DiiUation 
0 flash R., Spen Cup 
0 flash pt, P-hl C l o d  CUP 

0 SLUDGE 
0 WOOOIPAPER 

0 Proximate 
0 short Proximate 
D ultimate 

0 Loss on lenition 
00ma- 

a RDFRDF 

a ~ d r  A W W ~  



I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
'I 
I 
I 
I 
1 
I 
I 
I 
I 

APPENDIX E 

DAS Printouts 

4389comp.rpt November 1995 
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. .  . . .  . . . .  .... . . . .  . .  
. .  . . . . . . .  .. 

I ,  .j 

, . . ,  .. 
% . .  , . .  . .  

. \  .... -.._ ... i ..-.- - .-.I ..__/__. . . .  _ _  . . . . . . . . .  ____..._.. i... .~ 
I - .  

I '.; ,' . , .  

. . . . . .  . ,  . I 1  

L .  

, .  
..'. . .  

- 20.0 1.7 2.3 0.3 6.8 0.0 0.0 0.00 15 162558 
20.0 1.7 2.6 0.3 7.6 0.G 0.0 0.00 !6 162632 . .  
i9.9 1.7 2.9 0.3 7.8 9.0 0.0 0.00 17 162701 
1 3 . 3  1.7 2.9 0.3 7.B 0.0 0.0 0.00 I8 162714 
20.0 1.7 3.2 0.3 7.6 0.0 0.0 0.00 13 152723 

I 
I .... 0 20 163015 

32-t thc  NOX SO? COiCO N i  H i  R i  idC-0 i 6 C - I  CO ? 5can tine 
3 21 163323 . 
0 22 163342 

' . o  23 163352 

scan tine 

' :  '. : T . 3  2 165314 
. b  3 165324 

. . . . .  0 4 165334 I 0 5 165364 
' 0  6 IS5353 

32-t thc NOI SO2 COiCB R i  S i  lli iHC-0 it!<-I 
20.0 1.7 6.0 0.3 13.9 0.0 0.0 0.00 1 179?!0 

"19.9 1.9 3.3 0.3 14.6 0.0 0.0 0.6b 2 i70220 
.13.9 1.6 4.0 0.4 14.6 0.0 0.0 0.00 3 170230 
PO.0 1 . E  6.3 0.3 ia .6  0.0 0.0 0.00 4 170239 
20.0 1.8 3.9 0.4 13.7 0.0 0.0 0.00 5 170250 
!3.9 1.7 4.2 9.4 13.7 0.0 0.0 0.00 6 170301 
20.0 1.9 3.9 0.; 16,6 0.0 0.0 0.00 7 1703!i 

I 
.... ;:,.:; . . . .  19.9 1.E , 4 , 4  0.4 12.7 0.0 0.0 0.00 E 170117 . .  ' . M . O  1.7 3.9 0.4 11.7 0.0 0.0 0.00 9 

...... . . . . . . .  m . . .  ' .  - 20.0 1.8 4.0 0.4 9.5 0.0 0.0 0.90 16 170523 

I !9.3 !.7 4.0 0.3 3.? @..E; 0.0 0 . N  i7 : l o ;? :  

10.0 !.6 4.2 0.4 9.9 6.0  ?.0 0.00 12 i7Pj5Y 
19.9 1.7 3.9 O.i 3.Z 0.0 0.0 b . l N  15 liOi0C 
20.0 1.8 4 . 2  0.4 3.9 0.0 0.0 0.0C 20 !70'.20 I 

1 

I 
l3.3 1.7 4.0 0.4 3.8 0.0 0.1) 0.09 ?1 i70650 
20.0 1.6 3 . 5  0.4 9.8 *).d 0.0 31.00 22 l 7 d M  
3.0 l.? 4.0 0.4 9.9 0.3 0.G 0.00 ?? !iOi50 . - . . . . . . . . .  . .  
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i0 .0  1.8 4.2 0.3 9.8 0.0 0.0 0.00 
15.6 1.4 . + . 3  0.4 9.8 0.0 0.0 0.00 
19.0 1.7 3.5 0.3 10.7 0.0 0.0 0.M) 

' 2 0 . 0  1.7 3.8 0.4 52.7 0.0 . O . O  0.00 
20.4 1.8 3.5 0.3 72.8 0.0 0.0 0.00 

20.4 i . 8  3.7 0.3 35.2 0.0 0.0 0.00 
20.5 ! . e  3.4 0.3 50.5 0.0 0.0 0 . 0 0 .  I' 

.... 
a . .  

'24 . 
25 
26 
27 
28 
29 
30 
31 

. . .  . .  ' .  < 

<. ., ~ . .  I . '.i 
. . .  ..si-- _ .  . . . . .  - . . . . . . . . . . . .  

170700. . 1 

170709 
I70720 
170730 
I70740 
170750 
170800 
!7081! 

3 . 5  !.9 3.7 0.3 2 2 . 4  0.0 0.0 0.00 32 !7OE?! 
20.9 ;.E. 3.3 0.3 2 . 7  0.0 0.0 0.00 33 !70@3? 

11.0 1.8 3.7 0.4 15.5 0.0 0.0 0.00 35 170853 i708i2 v 1!.0 1.9 3.5 0 .3  1U.S 3.0 0.0 0.00 34 

11.4 1.9 3.8 0.3 12.7 0.0 0.0 0.00 36 170903 
?i.4 1.8 3.5 0.3 10.7 0.0 0.0 0.00 37 170913 

,21.1 1.9 3.5 0.4 10.7 0.0 0.0 0.00 38 170922 
' .  21.2 1.8 3.4 0.3 .8.8 0.0 0.0 0.00 39 170933 

. .  . .  . . ' 2  1.1 1.9 3.5 0.3 8.8 0.0 0.0 0.00 40 i70943 
21.4 1.8 3.4 0.3 7.8 0.0 0.0 0.00 41 170953 
21.5 1.9 3.5 0.3 7.8 0.0 0.0 0.00 42 171004 

. .  . ' '  . '. 21.4 1.9 3.9 0.3 7.8 0.0 0.0 0.00. 13 171015 

I 
'I 
1 ' . :  

. . . .  

I . . . .  . -  
. . o  - 

' 3.7 . ' 0 . 3 , . 1 . 6  , O .  

I.! 1.9 ' 3 . 5  0.3 L E  0. 
'21.0 1.E 3.4 0.3,. 6.8  0:O. 0.0 0.00 5 0 ,  111125 
21.2 1.9 3.5 0.3 6.8 0.0 0.0 0.00 51 171136 . . . . . . .  
2 i . 4  i . e  3.7 0.3 5.8 0.0 0.0 0.00 52 m i 4 7  
21.9 1.9 3.5 0.3 6.8 0.0 0.0 0.00 53 171157 
?!.0 i . 9  2.3 0.3 6 . 6  0.0 0.0 0.00 54 I71205 
2 i . l  1.8 0.6 0.2 E.% 0.0 0.0 0.00 55 l7 l? l7  

I: 
21.1 1.8 -0.1 0.1 6.6 0.0 0.0 0.00 56 171227 1 ;:;,. 

...... 
,~,., :, . ,  .:A'- . .  ' .  . ............. 
c. . - 2 1 . 0  i.9 O.? 0.2  6 .6  0.0 0.0 0.00 57 171236 

.... 
.^i ........ , 

. . . . . .  
. .  

. .  
. . .  . . .  . I  _. - ,. 

..;., s) .~ . 
, .0.0 :: 0.0 '. .o.oo'i 558 

0.0 , 0.0 . 0.00 . sd' 
i, 0;0 ;i::o.o. , :!A%; '59: . .  .I_ I ' . 

: .  . 

0 . 2  6.8 0.0 0.0 0.00 61 171318 

.. - . . . . . . .  
i . . . .  

...... 
_,_:13 
:,::?.: 

.;.z: 

...... .-..,- 
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'.15.6: 1.5 55.5 4.1 ' 5 5 . 5 '  0.0 0.0 0.00 , 2 5 1  74554 
I . . , -. . . . . .  ....... 15.6 1 .4  54.3 4.0 ' 5 5 . 2  0.0 0.0 0.00 252 

. .:i5.6 1.4  56.9 4.1 52.7 0.0 0.0 0.00 253 
. . 15.5  1.4  57.5 4.2 55.8 0.0 0.0 0.00 254 

, . ! 5 , 5  1 . 5  58.6 4.3 71.0 0.0 0.0 0.00 255 
."l5.6 1.4 58.3 4.3 78.9 0.0 0.0. 0.00 256 

' ~ 1 5 . 6  1.5 53.4 4.3 80.8 0.b 0.0 0.00 257, 
15.6 1.4 60.9 4 .4  81.8 0.0 .O.O 0.00 258 

.15.6 1.4 64.2 4.7 83.0 0.0 0.6 0.09 259 
15.4 1.4 64.2 4.7 83.0 0.0 0.0 0.00 260 
15.5 1.4 64.8 4 . 7 ~ 8 2 . 0  0.0. 0.0 0.00 261 

. 15.5 1.4 66.0 4.1 80.1 0.0 ' 0 . 0  0.00 262 

. . . . .  :;5,4 1.5 67.6 4.9 76.7 0.0 0.0 0.06 264 

. . . . . . .  
. .  

~ I 
. .  . . .  

I 
1 : 

. . . . . . .  15.6 1.4 67.1 4.8 78.1. 0.0 .O.O 0.00 263 

74604 
74115 
74625 
74635 
74646 
74656 
74706 
747 i6  
74726 
74737 
74747 
74757 
74807 

. . . . . .  15.4. 1.4 67.9 4.9 . .76!2 0.0 0.0 0.00 265 . 7C8i7 
15.6 1.5 66.8 ' 4 . 8  ' .74.7 0.0 0.0 0.00 -'266, 74828 
15.6 1.4 66.8 4.8 _, 74.? , L O , .  0.0 0.00 267 74829 
1 5 . 6 .  1.4 66.2 4.8'. 72.8 - O . p : . . O . O  :.O.bO z 6 8  74848 . . .  

72.0,. "0.0' ::"O,O' ". :O.OO .'?69,': ' 74859 <.'- 
.74:9 
qi;f. '; ~Q,'o?~;;,*~,qY '. 
76.2 , 0.0 0.0 0.00 272 74929 

0:Oi .:.b.O- -.O.OO '$ZLl, .:"909.;' ..... $*:$. ;. ... 
V:271-..? , 74919,''%T il. d, . 

I -. 
II 
I 
1 
I .  
I 

.%'-  .~ ~~~~ : ~ . . 1 5 . 6  1.5 65.4 4.8 75.4 0.0 0.0 0.00 273 74??9 
. !5 ,5  1 . 4  65.5 4 , s  74.7 0.0 0.0 0.00 ??4 ??E:? 

! 5 . 6  1.5 65.6 4.8 72.7 0 . 0 ,  0.0 0.00 275 71959 
15.5 ! , 4  66.4 4.8  73.0 0.0 0.0 0.00 276 75010 
!5.5 1.5 67.7 4.5 7S.U 0.0 0.0 0.00 277 75020 
i5.3 1.4  57.? 4 ,s  74.0 0.0 0.0 0.00 278 75030 
15.; i .5 iE.? 5.0  74.0 0.0 0.0 0.00 279 i:044 
15.5 !.4 19.5 5.0 74.2 41.0 0.0 0. 
5.j 1 . 4  j3.1 :..I 72.1) O..! 0.n p,. 
i5.5 1.4 j E . 2  4 . 3  72.0 0.0 0.0 0.31) E? i i ! ' :  
IT.: ; . a  6 2 . 2  5:) 73.9 O.C 0.2 XI..:? 
__.. _.: 5 7 . 4  4 . 5  7 I . i  0.0 0. l  
._._ i i i  1 . 5  56.3 4 . j  i 4 . 2  0 . 0 ,  ?.,I 
15.5 1 . 4  66.7 4.3 72.7 0.0 0.0 0.00 296 75!E1 
S . 6  1 . J  G.3 i . 3  i i . 5  0.0 0.0 3.aN 267 E ; 3 2  
i5 .5  I . ;  6i.: 4.': 72.Z 0.0 0.0 U.'W 288 i j212  

15.6 ! . 4  64.9 4.7 75.5 0.0 0.0 0.00 290 7 5 ? ?  

.:, z, ! r 

i 5 . 5  i.4 65.i 4.3 74.5 0.0 0.0 0.00 289 E 2 2 2  000057 
. . . .  . . . . .  . . . . . .  . .  . . . . .  .... . .  

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



. .  
;' . '  15.5 

'. < 15.4 
15.6 

, . . 15.6 
15.6 

'; ' IS.? 
15.6 
15.5 

. l 5 . 4  
15.3 

. .  15.4 
.. . 15.4 

' . 15.4 
' '  . .  15.4 

.15.3 
15.5 

' 15.6 
15.4 

. .  . . .  

1.4  68.0 4.9 , 79:l 0.0 0.0 0.00 292 ' 75252 
1.4 68,4 5.0 80.8 0.0 0.0 0.00 293;. , 75302 
1.4 '67.5 4.9 : . . 81 .1  0.0 0.0 0.00 294 ' 75313 
1.4 66.7 4.9. 80.1 0.0 0.0 0.00 295 75323 
1.4 66.8 4.8 78.9 0.0 0.0 0.00 296 75333 
1.5 56.2 4.8 79.5 0.0 0.0 0.00 297 75343 
1.4 65.8 4 . E  80.6 0.0 0.0 0.00 298 75353 
1.4 66.9 4.E 82.0 0.0 0.0 0.00 299 75402 
1.4 6E.7 5 . 0  82.0 0.0 0.0 0.00 300 754!? 
1.5 68.8 5.0 81.8 0.0 0.0 0.00 301 75422 
1 .4  70.1 5.1 81.1 0.9 ' 0.0 0.00 302 7543 
1 .4  68.6 4.9 81.1 0.0 0.0 0.00 303- 75443 
1.4 68.6 5.0 80.6 0.0 0.0 0.00 304 75453 
1.4 66.8 4.9 E 1 . l  0.0 0.0 0.00 305 75503 
1.5 61.4 4.5 81.1 0.0 0.0 0.00 306 75513 
1.4 59.2 4.4 80.8 0.0 0.0 0.00 307 75523 
1.4 56.5 4.2 E0.8 . 0.0 0.0 0.00 308 75534 
1.4 56.9 4.2 81.8 0.0 0.0 0.00 309 75544 ~~ 

15.5 1.4 52.2 1.3 81.1 0.0. 0.0 0.00 310, 75554 

15.6 1.4 69.5 5.1 ,, 65.9 0.0' '0.0. 0.00 316 75655 -~ . ... ,. 
. ,:,.;'"... .":?15.6 -1.4' '1 69.1 5.0 62.5 0.0 . O.O..' 0.00 ' 317 . . . ., . . . .. . . .. .- ... .15.6 . 1.4 69.5 5.0 62.5 0.0 0.0 0.00 318 

- . , " ' . 1 5 . 4  1.4 70.1 5.1 62.0 0.0 0.0 0.00 319 
. ; l 5 .5  1.4 70.? 5 . !  60.5 0.0 0.0 0.00 320 

. ' "  15.6 1.4 70.4 5.1 59.8 0.0 0.0 0.00 321 

.:,. . . .  . - : - ' 1 5 . 5  1.5 70.3 5 . 1  58.8 0.0 0.0 0.00 322 
' .15.6 1.4 70.3 5.1 58.6 0.0 0.0 0.00 323 

' . ' . .  ' - -15 .5  1.4 70.8 5.2 58.8 0.0 0.0 0.00 324 
15.5 1.5 71.9 5.2 58.6 0.0 0.0 0.00 325 

. . I S . :  1.4 71.3 5.2 59.6 0.0 0.0 0.00 326 

... . 

thc NUX SO2 COICO til til. 11 IHC-0 .: ;:.; 02-t 
. .  ..:. . 

..... . . .  . 

. .  . 
" . .  15.5 1.4 70.9 5 . 2  59.6 0.0 0.0 0.00 327 

. ! 5 . 6  1.4 7l.? 5.1 61.3 0.0 0.0 0.00 328 
- .  . . . .... - 

.. 
:..: .. :..:~: . ... 15.6 1.4 ' 69.5 5.1 61.3 '0.0 0.0 0.00 329 

... -.,'.,:~::..:.15.6 .. ..... 1.4 . 68.E 5.0 60.E 0.0 0.0 0.00 330 
' ~ - . ~ . . ' , ~ . ' ~ ~ . ~ ~ ~ 1 5 . 5  ' 1 . 4  65.9 . 4.9 ' . 6 l . 3  0.0 0.0 0.00 331 : '  

. .  

.. 
,>; - -  , .:15.6 1.4 -64.9 4.8 62.7 0.0 0.0 0.00 3 3 2 . .  ~. .. 

75746 
THC I 10 P scan time 

75756- 
75806 
75816 
75826 
75836 
75847 
75857 
75907 
75917 
75926 
75937 

. 15.6 1.4 
15.6 1 . 4  
15.6 1 .5 

.15.6 1.4 
15.5 1 . 4  
15.6 1 . 5  
15.6 1.: 
15.5 1.: 
1 Z . j  1 . 4  
:s .5 1.5 

.:5.5 I.: 
15.5 1.4 
15.5 1 . 5  
lS.6 1.4 
15.6 1.4 
15.5 1 . 4  

. : .  . . 
__ .?  ..: 

67.1 4.9 
69.2 5.0 
70.3 5 . 1  
70.7 5.1 
71.0 5.2 
71.7 5.2 
7?.! 5 . 2  
72.5 :.? 
!:.a 5 . ;  
IZ.? 5 . 2  
71.0 :.? 
I : . :  J .1  
72.1 J . 2  
72.1 5.2 

72.4 5.2 
72.2 5.2 
71.3 5.2 

-. 

- . -  - .  
i ; . ,  r.2 

70.8 0.0 
71.3 0.0 
70.1 0.0 
70.! 0.0 
57.5 0.0 
66.7 0.0 
64.5 0.0 
12.7 ?.0 
6 Z . i  0.3 
6 5 . 5  0.0 
S?.: 0.2 
51.3 0.a) 
2 . 3  C.,j 
52.7 0.9 
6 2 . 7  0.3 
6 2 . 0  0.0 
6 2 . 5  4.0 
61.8 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
9.9 
0.0 
0.0 
0.3 
0.0 
0.0 
0.0 

0.00 338 
0.00 331 
0.00 340 
0.00 341 
3.00 342 
0.00 343 
0.00 344 
0.00 345 
$.,lo 3:j 
:.3c :;7 
0 . N  34e 
;.so 34'; 
0.00 350 
lO.00 25!  
3.90 352 
0.00 3 3  
0.00 254 
0.00 355 

80037 
800LE 
80058 
80iOE 
EOii8 
80122 
90134 
80145 
a0159 
s0;Op 

?OZ:j 
x:i, 

30249 
20??0 
X C i  

8032: 
E0331 

a o z i  
000058 



c . .  . 

I 
I 

15.6.  . 
15.6 
15.5 
15.6 
i5.5 
15.6 
15.6 
15.6 
15.5 
15.5 
i5.5 
15.4 

. .. 
. l , . ~ .  .'70..9. . 

1.4 71.7 
1.4 68.4 
1.4 68.8 
1.5 67.1 
1.4 6 6 . 2  
i .4 67.i 
1 . 4  66.9 
1 .4  67.0 
1 .4  68.1 
i.4 69.9 
i .5  71.0 

5. i 
5.2 
5.0 
5.0 
4.9 
4.8 
4.Y 
4.9 
4 . 9  
4.9 
5.0 
5 . 1  

. 62.0 
,62.0 

64.7 
64.5 
64.9 
63.7 
63.5 

. ' O . ' O '  0.0 . 0.00' 
0.0 0.0 0.00 
0.0 0.0 0.00 
0.0 0.0 0.00 
0.0 0.0 0.00 
0.0 0.0 0.00 
0.0 0.0 0.00 
0.0 0.0 0.00 
0.0 0.0 0.00 
0.0 0.0 0.00 
0.0 0.0 0.00 
0.0 0.0 0.00 

15.6 i .4 71.8 5 . 2  61.0 0.0 0.0 0.00 
15.5 1.4  71.4 5.2 59.6 0.0 0.0 0.00 

- :15.6 1.5 70.7 5.1 58.6 0.0 0.0 0.00 
i5.6 1.4  69.3 5.0 57.9 0.0 0.0 0.00 
15.6 1 .4  69.7 5.1 56.6 0.0 0.0 0.00 
15.7 1.4  70.3 5.1 55.7 0.0 0.0 0.00 
15.5 1.5 69.2 5.0 55.7 0.0 0.0 0.00 

= '. . .  . . 

'356' . 
357 

. 358 
359 
360 
361 
362 
363 
364 
365 
366 
357 
368 
269 
370 
371 
372 
373 
374 

. . .  
'-80342 . 

80352 . 
' E0402 

E0413 
80423 
80433 
80444 
80454 
305~14 
80514 
80524 
80535 
80545 
80555 
60605 
80616 

80636 
80647 

a0626 

' 7  . . . . , ... 
. .  

5.5 1.4 69.2 5.1 55.7 0 .0  0.0 0.00 375 80657 
54.J .  p . 0  .On? i: 0.00 376 

:,O:O .:,&O,, ,+0.00 i.337 
0.0:~.~,'0:0:;,':~0;bb ::p 

' 0 3  i' ,,o;o;: :..0:00 :,379 
5!6  . 1 . 4  . ,6416 : : . 5 2 . i '  o;o 0.0' 0.00 , 3 8 0  

% .  

. . I  
/. . 15.6 1.5 ; 6 4 . 5  4.7 ' 5 2 . 7  0.0 0.0 0.00 381 80758 ' . .  

5.6 1.4 67.1 4.9 . 5 2 . 7  0.0 0.0 0.00 382 80808 
' 

i 
,c 

. .. 
! 5 . 6  i.4 69.5 5.1 52.7 0.0 0.0 0.00 
15.6 1.5 70.8 5.i 52.7 0.9 0.0 0.00 
15.7 ! . 4  71.3 5.i ,5i.5 0.0 0.0 0.00 
15.6 1.4 70.7 5.1 50.3 0.0 0.0 0.00 
15.6 1.5 69.5 5.1 48 .3  0.0 0.0 0.00 

. ,  15.9 1.5 68.5 5.0  48.8 0.0 0.0 0.00 
I5.E 1.5 66.5 5.0 47.9 0.0 0.0 0.00 
15.7 1.4 68.2 5 . 0  47.9 0.!? 0 . 0  0.00 
!5.7 i . 5  66,E 4.9 47.9 0.0 0.0 0.00 
16.0 1 .4  68.0 5.0 47.9 0.0 0.0 0.00 
32-t t h c  NO! SO2 COiCO Hi Hi 5i 

15.3 I.! 68.i 5.0 '47 .E  0.0 0.0 0.00 
i5.7 1.5 68.1 5.0 47.6 0.0 0.0 0.00 

1.5 68.8 
1.1 69.i 
1.5 69.3 

.1.5 ' 69.7 
' 1 .4 . :  70.9 
-,l.S-;i ..69.9- 
'1.5 ' 69.5 
1.4  67.5 
1.5 68.1 

5.0 47.4 
5 . 0  46.1 
5.1 45.9 
5.1 45.9 
5.2: . i 45.9 
5.0 . . i , '46.4 

, 46;9 
4.9 46.9 
5.0 47.9 

5 . 1 h  ',!: ",' 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.') 

0:!. 

383 
394 
385 
386 
387 
3E8 
389 
390 
391 
392 

393 
394 

i%C-0 

. .. , 
' 80817 

80828 
80838 
80847 

.80858 
80908 
80918 

60939 
80949 

80959 
81010 

m a  

1st-I CO F 5ian time 

0.0 0.00 395 81020 
0.0 0.00 396 81030 1 ., , 

. .. 
0.0 0.00 402 81131 
0.0 0.00 403 81141 r .  

.I.. I ' i . 2  1 . 4  63.3 5 . :  57.3 v . O  0.0 0.00 
i6.1 1.5 70.4 5.1 47.9 0.0 0.0 0.00 
15.1) 1 . 5  63.5 5.0 46.9 0.0 0.0 0.00 
15.0 i.4 68.2 5.3 47.9 0.0 0.0 0.00 
:>.: i .1 68.4 5 . 9  45 .3  6.0 0.0 0.00 
i5 . i  i.4 6 i . l  4 . 3  48.5 C . O  ).0 0.30 
',< . " . ~  : 1.5 %.? +,'3 i 6 . ! . 3 . ' 1  C.0 0.g; ... : i . 3  >,.; :.c L? .3  '1,: ,).1 ".:c 
15.0 : . d  6i.? 1.3 90.3 1Q.O 9 .0  0.00 

. I  . 

.i . ._ 

:5.3 1.5 53.4 :.a 3.: ?.I z : , >  .>.:a 
.... ;.A 63.2 5.0 51.3 0.0 4.9 C.0C 
1 6 . :  i . 4  15.: 4 . ?  51.4 C.) ,),!I 9.00 
::.E 1.5 64.6 4.7 51.9 C.0 ~ Q . ~ )  0.110 
i6.0 i . 5  i4.3 4.5 51.8 0.0 0.0 0.00 
15.9 1.5 6 5 . 9  4.3 51.8 0.0 0.0 0.00 

.c .> . 

: ., . . .  . . .  . .  . .  

000059 
. . . .  



. 15.1 - . . 6E:l-r 5'o,. . . 
16.0 1.5 68.7 5.0 

$.. . 16.1 1.5 68.5 4.9 
. .  ,' 15.9 1.5 68.8 5.0 
... . '  ' . .  . . .  15.9 1.5 67.0 4.9 

16.1 1.5 65.4 4 .8  
, ' - '  l 6 . !  1 .5  65.2 4.8 

. l 6 . !  1.5 65 .9  4 .8  
. . i6. l  1 . 5  66.3 4.9 
. . l6 .0  1.5  66.7 4.3 

. . 16.1 1 . 5  67.0 4 . 3  
16.1 1 .5  67.0 d.9 ~. ~ ~ . .  ~~~ .~~ 

: . 16.1 1.5 67.1 4.9 
. . 16.1 1.5 66.7 4.9 

.; ' 1 '  16.1 1.4 65.9 4.8 

..jl . 
. . .. :. . . 
. .  . ! . .. ,. :. . ': 16.0 1.5 66.0 4.8 

16.1 1.5 68.1 4.9 
' .  .16.0 1 . 4  70.2 5.1 

~~ !6.0 1.5 70.9 5 . !  

. ,  . .  

....-; :: . 
3. , ,. : . . .  , .... 

, . ,  

.. I 

'56.E- - .O.b ~ . . ~ ~ - .  

50.8 0.0 ' 0.0 . 0.00 423 E1506 

47.9 0.0 0.0 ' 0.00 425 ~. El526 
47.9 0.0 0.0 0.00 426 81536 
46.9 0.0 0.0 0.00 427 91547 
46.3 0.0 0.0 0.00 428 81557 
46.3 0.0 0.0 0.00 429 81607 
46.9 0.0 0.0 0.00 430 81618 
45.9 0.0 0.0 0.00 431 81628 
45.9 0.0 0.0 0.00 132 81638 
45.9 0.0 0.0 0.00 433 81648 
45.9 0.0 0.0 0.00 434 El659 
45.9 0.0 0.0 0.00 435 El709 
45.9 0.0 0.0 0.00 .436 E1719 
45.9 0.0 0.0 0.00 1 3 7  El729 
45.9 0.0 0.0 0.00 438 E1739 
45.9 0.0 0.4 0.00 439 E1749 

. '  . .  .. . 
. .  . I  

. .  
' _ _  , . 50.8' 0.0 0.0 0.00 422 E1456 

. "-: .: . . .  2.:. 
49.E 0.0 ~ .0.0 0.00 424. k l 5 l 6  . .  

45.9 0.0 0.0 0.00 440 EM00 

:;.:15.9 1.4 69.6 5.1 47.9 0.0 0.0 :O.OO 446 El902 
15.9 1.5 69.2 5.0 47.9 ,O.O 0.0 0 . 0 0 , . 4 4 7 .  E1912 

. . 1 5 . 7  1.5 68.6 5 . 0 ' '  47.9 0.0 . 0.0 0.00' 448 El922 
. .  

. . ,  F . , .  
i . . . :  ~ . .  . :I.,:; ,. 16.0 1.4 68.0 5.0 47.9 0.0 0.0 0.00 449 

16.0 i . 4  69.1 4.9 47.3 0.9 0.0 0.00 450 .= . .  . ! 5 . ?  1 .4  6E.6 5.0 4 7 3  0.0 0.0 0.00 45: 
. .  15.7 !.4 68.2 5.0 47.9 0.0 0.0 0.00 452 

16.1 1.5 65.2 4.8 46.3 0.0 0.0 0.00 453 
1.5 67.5 4.9 46.9 0.0 .O.O 0.00 454 

15.3 1.5 E9.3 5.0 46.9 0.0 0.0 0.00 455 
' . : .  J 6 . 0  1.5 68.1 4.9 46.9 0.0 0.0 0.00 456 

16.! 1.4 68.4 5.0 46.9 0.0 0.0 0.00 457 
. .  1E.l 1.4 63.0 5.0 45.9 0.0 0.0 0.00 458 

.. . . . IE.! 1.5 67.4 4.9 45.9 0.0 0.0 0.00 459 
'.:. --".15.9 1.5 66.2 4.8 45.9 0.0 0.0 0.00 460 

-..~..:: ...., ~ - 1 6 . 0  !.5 64.0 4.6 45.9 0.0 0.0 0.00 461 

. '  . ,,,I:: . .. 
\ 

. . .  .. 1, ; .: _ . . .  ;::;.:. , 

. . .  . ... 

:.:. 

E1932 
E1942 
8195! 
8?002 
E2012 
62022 
E2032 
8?042 
82053 
E2103 
E21i3 
E2123 
82133 
E2143 
IHC I CO ? 

. .  

scan t i l e  

! . d  65.1 a . 7  45.? 0.0 0.0 0.00 453 
! 6 . l  !.5 67.2 4.9 4 6 . 9  0.0 0.0 0.00 470 
!5.1) 1 .4  5 E . 4  5.0 46.P 0.0 0.e 0.00 47: 
:5.3 i.5 b3.0 5.0 45.1  0.0 0.0 3.00 472 
!&.e !.5 6'3.5 J . !  45.9 0.0 0.0 1!.00 473 
16.1 !.? 63.1 5.0 X . 3  0.0 0.0 0.00 474 
15.; ! . 5  5 2 . 2  1.9 46.9 0.0 0,,) O.CO 47' 

it.! 1.5 5 5 . 8  4.7 2!,.9 0.0 0.2 C.OO 4 3 ;  
.:.. 1.: 65 .0  1.2 45 .3  0.0 0.0 0.00 482 
i:.i ' .> 55,s 4 . 3  45. :  0.0 0.3 0.40 43: 
:?.3 1.4 5 9 . 4  5.0 45.9 0.0 0.82 1.10 484 
15.3 1 . 4  57.5 4.9 45 .9  0.0 0.0 0.00 485 

.. . 
, , '  . - 

000060 

. .  . .  



. . .  . . ,  . .  
. .  . , .  . . ._  . . , I . ,  ... . .  .. 

i6:iL' i.5' . -66.9 ' 4.9 . 45.9 i d  o i '  . 
16.0 1.5 67.9 4.9 45.9 '  0.0 0;O 
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HOT MIX INC. 

FUEL FLOW, STACK TEMP., AND BAG HOUSE PRESSURES FOR STACK TEST 
DATE OF OCTOBER 25, 1995 

EIRsuum 7:35 7:50 8:05 8:20 8:35 8:50 9:05 

FUELFLOW (gpm) 5.0 5.0 4.5 4.2 4.0 4.0 4.0 
STACKTEMP@) 307 321 314 305 302 293 306 
BAG HOUSE 

PRESSURE 1.6 1.5 1.4 1.4 1.4 1.4 1.5 

sla" 12:20 12:45 13:OO 13:15 13:30 13:45 14:OO 

FUELFLOW (gpm) 4.0 3.5 3.0 4.0 4.1 4.0 -- 

BAG HOUSE 
STACKTEMP@) 283 245 243 276 295 283 -- 

PRESSURE 1.4 1.3 1.3 1.3 1.4 1.4 -- 
BURNER PCT 48.3% 39.0% 46.5% 50.7% 56.8% 59.8% -- 

I35mmUm 15:20 15:50 16:05 16:20 16:35 16:50 17:05 

FUELFLOW(gpm) 5.0 5.0 4.0 3.8 3.8 4.0 4.0 
STACKTEMP@) 256 294 280 275 268 267 264 
BAG HOUSE 
PRESSUE 1.3 1.4 1.2 1.2 1.2 1.2 1.4 

BURNER PCT 68.6% 76.6% 44.3% 48.6% 48.4% 40.6% 43.6% 
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