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1.0 INTRODUCTION

1.1 Summary of Test Program

Environmental Risk Limited (ERL) was retained by Hot Mix, Inc./Fuller 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 (TPM), nitrogen
oxides (NO,) and opacity. OQutlet 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 (1bs/MMBtu)(HHV) and 7.7 lbs/hr

1.2 Key Personnel

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

responsible individuals.

Hot Mix, Inc. Todd Widley (802) 293-5243
Environmental Risk Limited 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 Cedaraptds Model G-60A Serial #18938 and is equipped with a new Hauch
Model #SJ0O-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 1 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.

23  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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3.0 SUMMARY AND DISCUSSION OF RESULTS

3.1 Objectives and Test Matrix

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.

TABLE 3-1
Emission Measurement Test Matrix
Baghouse Exhaust Stack
Danby, Vermont

Sampling | Sample/Type | No. Sampling Sampling Sample Analytical Analytical
Location Pollutant of Method Organ. Run Time Method Laboratory
Runs (min.)
TSP 3 EPA M1-5 ERL 60 Gravimetric ERL
Exhaust NO, 3 EPA M7E ERL 60 _Instrument ERL
Stack
Opacity 3 EPA M9 ERL 60 Visual ERL

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 (gr/dscf). The average opacity was O 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.
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3.3  Field Test Changes and Problems

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.

TABLE 3-2
Summary of Emission Measurement Results
Baghouse Exhaust Stack
‘ Danby, Vermont

Danby, Vermont Test Date: 10/25/95
Method/Component Units Run 1 Run 2 Run 3 Average
Method 5 - TSP Gr/dscf! 1.01E-2 7.17E-3 4.26E-3 7.17E-3
Method 3 -O, %’ 15.8 16.6 16.2 16.2
Method 3 - CO, % 36 35 38 36
Method 4 - Moisture % 12.86 10.06 11.64 11.52
Method 2 - Flow dscf? 29411 30379 27497 29096
Method 9 - Opacity % 0 0 0 0
Method 7E - NO, Ibs/MMBtu* | 0.296 0.293 0.264 0.284
Method 7E - NO, [bs/hr’ 14.04 12.10 10.79 1231
Production Rate tons/hr 160.03 152.53 174.91 161.66

! grains per dry standard cubic feet

2 percent

% dry standard cubic feet

* pounds per million british thermal units

* pounds per hour
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40 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 £ 25°F. An ice bath containing four impingers (5)
was aftached to the back end of the filter. The first two impingers contained 100 m! 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 (10),
dry gas meter (11), 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 contatners were used as follows:
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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 |  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.

Container 2 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.

Container 3 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 Methed 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
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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

ERL conducted the outlet flue gas measurements for NO, and O, using EPA 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 and/or 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 O, 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 simuitaneously 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 (Ib/hr) and pounds per million Btu (1bs/MMBtu).
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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
(O;) 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 NQ, in the
sample stream. This total NO is proportional to the original NO, (NO and NO,) concentration.

The O, instrument was a Rosemount Model 755 analyzer, which measures O,
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 primary 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 (11) 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.
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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 O, were used as the

calibration standards. High purity nitrogen (N,) 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, Venfication of Gas

Diluﬁm 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%, 60%, 30%, and 0%

of the span values using the N, balance/zero 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 (40CFR60, Appendix A), the ppm and percent values were corrected to account

for the zero and span values and any instrument drift as follows:
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C =@'-Co)x_c_‘""_

s C,-C,
where:
Caw = emissions concentration {ppm or %)
C = average emissions reading (ppm or %)
C, = average zero reading (ppm or %)
C. = average span reading (ppm or %)
C. = span gas concentration (ppm or %)

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

approprnate standard units.
4.5  Fuel Sample Analysis
A fuel sample was collected during the compliance test day, and analyzed to determine

the pounds per million Btu (MMBtu) content. A copy of the fuel analysis is included in
Appendix D.
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5.0 QA/QC 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 Quality Assurance Handbook for Air Pollution Measurement Systems

Volume III, Stationary 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 QA/QC 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 November 1995
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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 recovery.

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.
53 QC Procedure

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

section of this pretest protocol.

438Ycomp.rpt November 1995
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5.4 QA/QC Checks of Data Reduction

The QA/QC 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 QA/QC Engineer will also conduct a spot check
on-site to assure that data are being recorded accurately. After the test, the QA/QC Engineer will

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

4389¢comp.rpt November 1995
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EPA METHOD 1 Bampling and Velocity Traverse

Firm__Hot Mix, Inc. Total Traverse Points Required . 23
Location _Baghouse Exhaust Nunber of Forts >
Diameters .U Points Per Forts >

Diameters Downstream 6.0

MINTMUM NUMBER OF TRAVERSE FOINTS FOR PARTICQULATE
AND NONPARTICULATE TRAVERSES

Duct Diameters Upstream from Flow Disturbance

‘- .- - - -

Traverse (Horizontal or Vertical)__ _H

ran

(Distance A) &/
0.5 1.0 1.5 2.0 T
50 T T T T T T T Distance
A 72"
higher mmber is for rectangular stacks or ducts
l_40-— =140 i
o Sample & q
Port
'.-30_ PARTICULATE -
‘ 24 or 25 Minimm
Number
I. 20 of Distance
20— — Traverse B 216"
‘ 16 16 stack diameter > 24 in.| Points
l Flow
Z } 12
’0—- 8 or 9 —{10
o . \ 1 st:-;lck dlax})eter =|12 to %4 in. X
l 2 3 4 5 6 7 8 9 10 | 35—
: Duct Diameters Downstream fram Flow Disturbance
(Distance B) 1 2LW
l 2gr D = m— =ﬁ.
© LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS * ! I+
rpo'mt (Percent of stack diameter fram TRAVERSE POINT LOCATIONS
Number inside wall to traverse point)
a On A Number Of Traverse Points On A Diameter No.|Distance |Nipple Total
iameter 4 6 8 10 12 Fram Wall | Size |[Distance
1 6.7 4.4 3.2 2.6 2.1 1 3.5
l‘ 2 25.0 14.6 10.5 8.2 6.7 2 | 10.5
3 75.0 29.6 19.4 14.6 11.8 3| 17.5
4 93.3 70.4 32.3 22.6 17.7 4| 24.5
' 5 85.4 67.7 34.2  25.0 5 | 31.5
6 95.6 80.6 65.8 35.6 6
7 89.5 77.4 64.4 7
8 96.8 85.4 75.0 8
l. 9 91.8  82.3 9
10 97.4 88.2 10
11 93.3 11
12 97.9 12
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L RUN NO.:
DATE:
TIME:

PBAR, (in. Hg)
STACK AREA, (Sq. Ft.)
INOZZLE DIA., (in.)

~ TOTAL TIME, {minutes)

- CALIBRATION FACTOR
._PITOT COEFFICIENT
SQ.RT.DELTA P, (in. H20)

DELTA H, (in. H20)

RMETER TEMP., (Degree F)

STATIC PRESS,, (in. H20)
"STACK TEMP., (Degree F)
METER VOLUME, (cu.ft.)
'.;TOTAL H20 VAPOR, (ml)
TP CO2 IN STACK GAS, (%)
02 IN STACK GAS, (%)
CO IN STACK GAS, (%)
I N2 IN STACK GAS, (%)
TOTAL CATCH, (mg)

‘METER VOL. STD, (cu.t.)
H20 IN STACK GAS, (%)
'STACK GAS MOLECULAR WT
EXCESS AIR, (%)

® STACK GAS VEL., (FPM)

__ GAS FLOWRATE, (ACFM)
STP FLOWRATE, (DSCFM)

B ISOKINETIC, (%)

CONC., (GR/ACF)
.CONC., (GR/DSCF)
[EMISSION RATE, (Ib/hr)
> CONC., (GR/DSCF@12%C02)
.couc:., (GR/DSCF@7%02)

l‘

Summary of Particulate Emissions

M5-1
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
43258
29411

93.1
6.86E-03
1.01E-02
2.54E400
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
517E-03
7.17E-03
1.87E+00
2.4568E-02
2.3163E-02

M5-3
10-25-95
1553-1706.5

29.30
9.23
0.185
62.5
1.0020
0.84
1.1005
1.06
77
1.38
188
37.086
100
3.8
16.2

0

80.0
9.90

35.88
11.64
27.95
329.3
421111
38869
27497
103.3
3.01E-03
4.26E-03
1.00E+00
1.34E-02
1.26E-02

Average

29.30
9.23
0.185
62.5
1.0020
0.84
11711
1.07
72
1.14
193
37.2583
160
3.6
16.2

80.8
16.83

36.40
11.62
28.10
316.1
4487.37
41418
28096
98.1
5.01E-03
717E-03
1.80E+00
2.38E-02
211E-02
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TEST:
»  DATE:;
TIME:

l INPUTS
O, Concentration (%), dry
& NO, Concentration (ppm), dry
7 CO Concentration (ppm), dry
S0, Concentration (ppm), dry
@ THC Conc. (ppm), wet, as C

I Ambient Temp, Dry (°F)
7 Ambient Temp, Wet {°F)
@i Ambient Barometric Press (in.Hg)
W, Sat. Vapor Pressure @ Tamb, "Hg
“ Volumetric Flowrate (dscfm)
. Moisture Content, Percent
Fuel Analysis
% Carbon
;i % Hydrogen
l % Nitrogen
% Sulfur
+ % Oxygen
B Gross Calorific Value, (Btu/Ib)
. F—factor, (dscf/MMBtu), M19

l OUTPUTS
Fy (dscf/MMBtu) fuel analysis
. Specific Humidity, (b H,0/Ib dry air)
®.1SO K-factor

B NO_ (ppm@15%0,)
NO, (ppmISO@15%0,)

NO, (Ib/hr)
| NO, (Ib/MMBtu), O,

‘.‘
.

CEM -1
10-25-95
0743-0843

15.8
66.5
0.0
0.0
0.0

48

0
29.30

0
29411
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

HOTMIX INC,
Baghouse Exhaust Stack
Danby, Vemmont

CEM -2
10-25-95
1248—-1348

16.6
55.5
0.0
0.0
0.0

50

o
29.30
1.253
30379
10.06

85.07
12.78
0.02
0.26
1.87
19370

9085
0.0165
1.2579

76.2
95.8
12.10
0.293

CEM -3
10-25-95
1556—-1656

16.2
54.7
0.0
0.0
0.0

57

0
29.30
1.3822
27497
11.64

85.07
12.78
0.02
0.26
1.87
19370

9085
0.0179
1.2650

68.7
86.9
10.79
0.264

AVERAGE

16.2
58.9

52

29.30
0.8784
29096
11.5

85.07
12.78
0.02
0.26
1.9
19370

9085
'0.0080
1.0944

73.9
80.4
12.31
0.284
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~ EXAMPLE CALCULATIONS

1. NOx, ppm corrected to 15% O,

- "—

= ppm X 20.9-15.0

i 20.9'_%02
. = 66.5 X 59
'f. ' 5.1

76.9 ppm@15%0,

N
I

2. 1SO K—Factor

I
1

= (((Preflpobs)US) X (e(lman:b—ﬂ.owﬁ))) X ((288 omamb)lﬁ))
- 1.0105 X 0.7287 X 1.0325

= 0.7603

:
- .

where,

Pref = reference atmospheric pressure, 29.92 inches of Mercury
Pobs = test ambient atmospheric pressure, inches of Mercury
e = transcendental constant, 2718
Hamb = Hahumidity ratio in Ib H,O/Ib air, determined from Ashrae Psychrometric Chart (Appendix)
Tamb = ambient temperature, degrees Kelvin (degrees Celsius + 273.15)

R e, <.

' 3. NOx, ppm@15%0, and ISO standard day conditions

= ppm@15%0, X ISO K~Factor
= = 76.9 X 0.7603
. = 58.5 ppmISO@15%0,

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

= 2.205E-3 Ib/g X 10°¢

| - 000009




22.414 l/g—mole x 3.531E—-2 cf/l x (528.27°R/492.27°R)
= 25962E-09
where,

Ib/g = pounds per gram
I/g—mole = liters per gram-—mole
cf/l = cubic feet per liter
°R = degrees Rankine
MW = molecular weight in grams per gram-mole (g/g—mole)

,..

o

. NOx, pounds per dry standard cubic feet

., = ppm X - | MW X Conv. Fact.
= 66.5 X 46.0 X 2.596E-09
' ') = 7.94E-06 Ib/dscf
. 6. NOx, pounds per hour
{1
!. = Ib/dscf X dscfm X 60
\ = 7.941E-06 X 29411 X 60
= 14.0 b/hr
|
7. F, (dscf/mmBTU)
) f
'--' =10° x (3.64 %H + 1.53 %C + 0.57 %S + 0.14 %N — 0.46 %0)
I GCV
'w F, = 2085 ’
I 8. NOx, pounds per million Btu (F,)
) = Ib/dsct X Fi X 209
;.‘ 20.9-%0,
= 7.941E-06 X 9085 X 41

0.286 Ib/MMBtu

|
l' | 000010
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EMISSION CALCULATION SYMBOLS

M5-1
10-25-95
Baghouse Exhaust Stack
29.30 ~Barometric pressure, "Hg
9.23 ~Cross sectional area of duct, square feat
0.185 ~Nozzle Diameter, inches
63 «~Total sampiing time, minutes
1.002 -Dry gas meter calibration factor
0.84 - Pitot tube coefficient, dimensionless
1.205 —Average square root of velocity head, sqri(* H20)
0.95 —-Average orifice pressure drop, "H20
69 —Average dry gas meter temperature, degrees F
0.78 —Average duct static pressure, "H20
204 —-Average Stack Temperature, degrees F
35.217 —Total meter sample volume, cubic feet
108 —Total volume of liquid collected
3.6 —Percent CO2 by volume {dry basis), %
15.8 —Porcent 02 by voiume (dry basis), %
0.0 -—-Percent CO by volume (dry basis), %
80.6 —Percent N2 by volume (dry basis}, %
22.60 —Total particulate collected, mg

—Percent by weight of hydrogen in fuel
—Percent by weight of carbon in fuel
—Percent by weight of sulfur in fuel
—Pearcant by weight of nitrogen in fuel
—Percent by weight of oxygen in fuet
—Gross calorific value of fuel, BTU/Ib

o000 o00

—Standard Temperature, degrees F
—Standard Pressure, "Hg
—Final Leak Rate of Sampling Train, cfm

y Staridard Conditiona (Vm st
= Vm total X Y x Tstd + 450 X Pbar + DHavg /136
Tmavg + 450 P std
= 35217 x 1.002 X 68 + 460 x 283 + Q.95 136
89 + 460 29.92

-y -

%H20 =

0.04707 X (Vi+Vsg)

Vm sid + 004707 x (M +Vsg)

0.04707 . 108
34,573 +  0.04707 X 108
128 %

000011
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,
!

%02 )} x (I — %H20) +(0.18 x %H20)
100

158)} x (1 —_128) +(0.18 x 12.81)
100 -

={{044 x HCO2 )+ (028 x %CO )+ (028 x  WNZ )+ (0.32
' ={{0.44 x 36)+(0.28 x 00) + (028 «x 80.6 ) + (0.32
MWs =  27.77 Ib/lb mole
& verage Duct Gas Density’ (Dst)
|
= 0.0458 X MWs x Pbar + ( Psavg
Ts avg + 460
l. = 0.0458 X 277N X 203 + (
204 + 460
.l\ Dat=  0.058 Iba / cubic feet
o
' = 100 x %02 - (05 x

0.264 X %MN2 - ( %02 - (05

8

168 - ( 05 x
0.264 X 806 -~ ( 158 ~ {05
EA= 2884%
= 51294 x Cp X DP avg X SQRT

=5129.4 x 0.84 X 1.205 X SQRT

Vs = 4686 ft/min

=  4686.3 x 9.23

Q= 43255 actm

Tsavy <+ 460

000012




= Q x(1 - %H20 ) x ( Tstd +460 ) x { Pbar + Pesavy 136 )
P std

100 Tsavg + 460

= 43254.x {1 - 12.818) x { 68 +450 ) x 28.3 + 0.78 136 )
100 204 + 450 29.92

= 29422 dscfm

=567 x (Tsavg +460) x Vm std
. ( P bar + Psavg ) x Vs x T tot x (1- %H20) x {Dn'2 x0.7854 )
IV 13.6 100 144

=567 x ( 204 + 460) x 34.573

(T 293 + 078) x 46863 x 625 x (1- _1281) x (_003x07854)
l 13.6 100 144

X Mn  x (Tstd + 460) x {P bar + Ps avg x (1 - %H20)
13.6 100

Vm std x (Tsavg +460) x Psid

' 0.01543
';

0.01543 x 226 x (68 + 460) x { 283 + 078 x {1 - 12.81)
= 13.6 100
34573 x | 204 +480) x 29.92

C = 0,00686 grains/act

- T .

= 0.01543 X Mn
Vm,'std
' =001543 ' x 226
34,573

Cs = 0.01009 gr/dsct

- -

- .-

s
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- A u ..

127 Paridiitate Emission Rate) (ER):

= 0.008571 X Cs x Qstd

0.008571 X 1E-02 x 29422,

ER = 2.54358 lbs/hr

=(1x10%6) x {(3.64 x__%H 1J+(153 x % )+{057 x %5 )+({014 x %N J)—-(046 x %O )
GCV
= {1 x 10'6) x_{(3.64 X 0)+(153 x 0)+ (057 x 0)+(0.14 x 0)-(046 x 0}
GCV
0
F= 9570 dscf/MM BTU
=0.0001429 «x Cs x F x | 20.9 )
20.9 - %02
=0.0001429 x 00100 'x F x 20.9 }
. 209 - 15.8

E= 6E-02 Ib/MM BTU

= Cs X 12
%C02
= Cs x 12
%C02

Cs @12%C02 = 0.03362 grains/dscf @ 12% CO2

TG. i

= Cs x 20.9 - 7

= 0.0100 X 209

Cs @7%02 = 0.02749 grains/daci @ 7% 02
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EPA METHOD 2
' VELOCITY TRAVERSE AND FLOWRATE DETERMINATION

Page b of

Location (A REIRAE  EXAST
l Stack Dimensions 35 ‘38 " Area fre Pitot No.
Baromatric Pressure, (Pb) in. Hg. Laak Chack (e > In.H20
IR Static Pressure, (Ps) 8 in. H20 Pitot Coefficient . §]
Stack Molecular Wt {Ms) 3
l Moisture Content Y % Tester T€/ FSin
P Point Delta P Ts Cyclonic Other Other
)" )oﬁa inch H20 (F) Flow Angle
cec | Te) e . '3
, 2 15 fe _
' 3 25 1o 7
9 ey [e4 2
S 30 e i3
m s {3y e 5
7 i3y oy >
: 3 Lo 4 19} .
l ‘-I -0 jey il
>y LAy 159 iV
. ¢ i 1Y jco H
I L i 9O oA S
3 fLo 7! |
, n L&o o2 [
fl < Y fo E
N4 1AL FRO (C J
. 2 | 3o o> H
I- 3 Ly (&3 s
9 1SS fod 2
. < i35 Y a s
" g ] i-1C e 3
Z [0S i] @)
3 As 1ol O
' q e Y 7
’ 5 ity e C)
l Average
I Absohuts Gas Temparadure = Ta + m'a.
Absclite Gas Pressure, Pg = Pb + P /128
I Te + 480 i
F,l"’"auvm\h a (85.49) x (Cp) x (Deka P Udlavy x SQART[—} 43” Sieec
o Pgx ks

kY
-~

ActumlGesFiowrats, Qs = (Vs) x 80 X Area

)
Standud GasFlowrsie, Geid = (O0) = - 28R x Pg x 100 = %H20

- Ts 29.92 100

09T aeru

— T
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VISIBLE EMISSIONS OBSERVATION FORM
l - q-3 S ey
[COMPANY NAME. _ j4¢ 7 MIX TG /&y STARL 01059 |
ISTREET ACORESS: 0T 7 min\aec i O 30 [ 45 IENTS :
l iClWISTATE!ZIP: 1A, N 1 1o o :
HKEY CONTACT: T b L i) ey 2 (¢ lol .1 :
i PHONE NO: ECSEET A 1 3 1S il T ,.
i it 4 1ol e lg :
[SOURCE D NO: ‘ 1 5 15 1o 1o lo :
|SOURCE DESCAPTION: 7T 14T _Pudels, I EIEIVERY .
i 7 1o a1 iTo
PAOCESS EQUIP:____ (3l Cihvae  ExthdinlT 8 1C (s 1o (O
OPERATING MOOE:  irouk (PO TPH 8 1o 1O 1o o
CONTROL EQUIP: (18 tate (1o 1O 10 1e | &
! 1 1 VGl o
l {DESCRIPTION OF EMISSION PT.__ ({Zin. 1127 1¢) |5 Tes
E BN IC 0 Lo (2
JHEIGHT ABOVE GROUD LEVEL: _ 20’ 14 1S | & 1S T0
{DISTANCE FROM OBSERVER: Lo pe1s_ 1o VS5 |5 1 s i
I [DIRECTION FROM OBSERVER: S il 1O 1 é & 3
[ fL17_ 1 & eI T>) ]
[OESCRIPTION OF EMISSIONS: ¢ |ecr 18 1o 10 1O 1O ;
: v 101o 1o (O
l 1_ [l 20 1p 18 e 1O
DESCRIPTION OF SKY CONDITIONS: ¢ | 6ok~ 11 2 C 1< 15 :
: i W2 ey (e i | & p
LAMBIENT TEMPERATURE: U B I 1O G ;
l TAMBIENT HUMIDITY; 24 1o o [ g7 1o i
| BAROMETRIC PRESSURE: i ] B ¢ 1o Lo 1 :
ILWIND SPEEDDIRECTION: L0 A Y 14 26 1o 2t (O 4
! ~— SRETCH 127 OIS & ;
l | LEGEND | NOATH ARROW 28 o Yo 6 e :
Emowe - (128 1o 1O T 10 ;
Taum »oc 11 3 e 1V e L j
WND o2 131 & € | [ ]
l ; EMISSION PT 1l 2 ¢ 15 100 f
X HE < BN s HECHEYFN r
! . M o loldis
' i ! {13 1T 1.5 1O 1
i | 1.3 1O (¢l 15
i | 30 37 0 O e ot ;
i | fn 38 10 15 1O |5 i
| | #0398 i 1O o 1 -
l ; ] j1 a0 157 Yoy 1O ¢ ]
! OBSERVER g 81 ) 1O 15 1¢© :
El A | 2 1 T i T
. ] 5 = &g OO o
: — =V .  SunlLoxmtionLine Ju_4ad YIS
l A :_::4.55%|L> O 1O
j thas T8 5 T o g
' ; P 4?7 1y &y 1O ey ]
TACOITONAL COMMENTS: _ 448 1D U T T ;
e A48 o 1O 1O T .
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VISIBLE EMISSIONS OBSERVATION FORM

anvoMA-1 _ pace | o)

[COMPANY NAME. _[JC1 WX I C DA vl T START. £ #9% 9
(STREET ADCRESS: T\ T & [frwigec: 0 T 13 ] 30 1 45 |
i CITYSTATE AP N3y T 1 (] & oo
HKEY CONTACT: T 1o ihEY 2l lote 1o
IIPHCNE NO: vi g 1y S A a3 1 16 Vo TO
i Le e e 1O 1
I SCURCE ID NO: | 5 lo 1o e ;
|SOURCE DESCRIPTION: _ T ov bRCT  TLid AT 1 6 10 ¢ o 1o :
! 7 1o O ¢ 1o | ]
{PEOCESS EQUIP: Ry & XVRUST T8 1 1< O TC | :
| OPERATING MOOE: Arcpsy \YC TEW 19 VG 1T T V7o :
CCNTROL EQUIP: LG isds e 1, o T 6
. 1y T 1G 1o To |
'DESCRIPTION OF EMISSIONPT: _ f.j 2w [eid het ¢ 12 T | & Y 10 )
| G b b ghe e 104 13 10 |0 G 1O
| HEJGHT ABOVE GRCUG LEVEL 3o e 1O |G e [ &
DISTANCE FROM OBSERVER: e 15 1C 1 & o (O ;
[DIRECTION FRCM OBSERVER: S 10 18 1 Il 1€ 1O =
, g s g o |O | o 1
DESCRIPTION OF EMISSIONS: 7 IC¢.~ 1L 18 10 10 1o 1o ;
1419 i 101G 1O i
0 I& 1O lo e
DESCRIPTICN OF SKY CONDITIONS: Pe v My (.l L2y 1o 1O 1 G
T ! f T 2 14 (5 15 igz
AMBIENT TEMPERATURE: S5 C oz 1O 1O s | O
TAMBIENT HUMIDITY: Ho2e 1Q le (57 Ty
| BARCMETRIC PRESSURE: ' A%1.0C P23 10 Iy 15 1o 1
IWIND SPEEDDIRECTICN: _ wn/ o 16 1 §edt |26 le e (O :
! = SKeETCH Hil2r i 1C o 18 ;
| LEGEND NoAT™MARROW  ff 28 |& 1O 1S (¢
dmume - 1729 1¢C 1& (W] CT i
lsum »0¢ 10 1 1€ 16 16 e
liwano -ea IR 3 1 &y el
EMISSION PT 113 1C 1S 1o 1<
Wt o T TTe | i
. 1134 1O 1 lao o | i
i 13 1o e 1< (O | |
i i vy 86 ¢ iy 1O G !
f ) a7 VG 1S TS ey | 1
| § {o 38 !¢y | o (Lo e 4
; i dl 39 1S 18 e ¢ |
E ! {40 o C e 1O
! OBSERVER 1h 41 e P ey 1O s | :
| /fz\ 82 1t T "
| = T 48 iy S 16 15 | |
E Sun Locationline . Jh as 1 0 VO T :
~ 045 P G T Lo
vLoe8 10 TG O 1y :
| E— a7 Vo g L@ ,
TACDITONAL CCMMENTS! I N Y= :
i o~ (e, iy b A dHhao pr 49 O (L 1T D
! Musr pes T ' j1. 80 (2 1O iy i) |
! e 51:(—_:)_:'5':5*’|(3|
i S S2 tAhT Es & ¢
: R ETZEYIT TV
i Y834 e I sVt
; « 85 10 YC 1 i
' G538 e N A 1
TOBSEAVER'S NAME _jodm {rdiving N ST i85 & Ty oo
1SIGNATURE: DATE. 125737 S ATV RN VIR
TCRGANIZATION:  © 39 T () VO o
{CEATAED BY: | s ~ DATE. /xf9) 50 & (P Lo

ROUAC Environmental Services, ing.
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VISIBLE EMISSIONS OBSERVATION FORM

— Ma- A
{COMPANY NAME. [ JCT (ML ThC i T X
| STREET ADORESS: T 7 wec i O 30 | 45
[CTY/STATEZIP: ___(ORmY, u 1 Wy 1T 10 _ =
KEY CONTACT: Tt e oheY 2 1< ol o |G :
IPHONE NC: ol AT~ L3 1¢ ic | & |0 :
5 4 O TOoTo 1O :
I SOURCE ID NC: fLs 1o 1o 1o [@) i
|SOURCE DESCRIPTION: __vASPHRUT IARNT 11 6 (¢ 16 Q1O ;
i 7 O 1o 1d 1T
1PROCESS EQUIP: Qcrcie EyHS) 8 1 1g 1o | O
|OPERATING MOQE: ___ pwy'ua [Fu T [ 9 VO 1515 [&
CONTROL EQUIP: (VA& w0 'Cio 1o 1o
- 1 i 110 1¢ 1 ;
NDESCRIPTION OF EMISSION PT: ' 12 1o 1o 1S5 1T 5 |
__ 1310 o tp |© !
[ HEIGHT ABOVE GAOUD LEVEL. __ .\ 11 1O Jg 1o | T '
HDISTANCE FROM OBSERVER: IO 13 10 1o 1o 135 i
IDIRECTICN FROM OBSERVER: 5 16 1o | & o o '
i — W7 10 5 1o 10
[DESCRIPTION OF EMISSIONS:  Freddy ¢l e 1o 1C 1o o |
1 ] 19 tO | 1O O i
, 2 i3 T¢ 1o 10 1
TDESCAIPTION OF SKY CONDITIONS: Pidfyey ¢ i)y 12t i ¢ 15 1y 15 r
; T MU (L 12 i iy 1 iCy 5
AMBIENT TEMPERATURE. 54 (uindly -V R i
TAMBIENT HUMIOITY: ! 28 T 1Q ¢/ 15 f
I BAROMETRIC PRESSURE: 24 % . L2 1¢ 1o ¢ 13 :
(WIND SPEED/DIRECTION: (R Al 1 26 & &t 1o i
= skercH Wz o 1o o5 i
| LEGEND NORTH ARACW ML 2e |15 1o 1o 1O | i
Do = fl 2 1o 1C 10 i< 5
; UM »Ox ‘ i 30 i C) O ' O ‘ 0
!wmo PR : R AN :-‘ o CJ | &
| EMISSION PT 132 (¢ 1o 1T [ :
; 4 W v 1o 1 :
! . 3l i o 1O | 3
i | P35 1C ¢ i 'l
; ] 36 10 19 15 1O |
| i a1 Vo e T Ter | :
| i I IV i
t I 1d 3 i 1o Do -
| | 11 a0 1 & e | &1 (7 _
| OBSERVER 1A TO T T O !
A e o "G o] :
: = 15 83 (0 5 VD Gl
I 1 SunLocation Line j a8 G ot (o 1 gm é
X ?;g ii 48 0 1C O o
: ) ’ Ti48 ¥ ST TO & :
: IR TV |
 ACOINONAL CCMMENTS: a8 O G T iy ;
; IR B I N N :
! j4 50 & 1 s ey i o :
: st TG o O L O :
; Ss2 g gt oo :
: LS ley 10t P
] s o oGt
i bi 55 (0 1@ |5 ¢
T P88 i, Q) 1S s
OBSEAVEAS.-NAME, \uiho LHMWIE . ST il e i) O,
TSIGNATURE, ] . _Z— DATE. (w[2¥lex ' 38 ‘& ¢ O O
TCRGANIZATICN: &1L _ 88 ) S )
CEAnRER BY. M=t _DATE. | u‘,iﬁ'\ 8 O o O (]

BOUAC Envircnmental Services, Ingc.
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ANALYZER CALIBRATIONDATA

Plant. 47~ ¢

Location: )y, U7

Date:

Jo~2Y-9S

Cperator:

ZnE

O, Analyzer |10 5g¢vomén 5704

O, span:
0O, zero
O, mid (40% to 60% of span)
O, high _{80% to 100% of span) 2L V2t
CQ, Analyzer 1D:
CO, span:
CQ, zero
CO, mid (40% to 60% of span)
_99_, high  (80%to 100% of span)
SO, Analyzer 1D: = e R
SO, span: 50, Span must be'< of = 1o Emission Limit/30% .
SO, zero )
S0, mid (40% to 60% of span)
{1S0O, h'gh (80% to 100% of span)

NO Analyzer 1D: gscxmgn make. 955

NO span:

Nd?‘S'p'éni mustbe < or =10 Ermission Limit /30%

NO zero

NO mid (40% to 60% of span)

NO high {80% to 100% of span)

CO Analyzer 1D:

CO span:

CO zero

CO low {30% of span})

CO mid (60% of span)

CO high (span}

Analyzer Calibration Error Calculation

Cylinder Value —

Analyzer Response

Span

anlz_cal

x 100

60002«




ANALYZERCALIBRATIONDATA

Plant: ~o7 Ay Date: /9~ 25 -7 5%

Location: w37, v7 Operator: 78

O, Analyzer ID:_ssevengyw 7o AL
O, span: :
O, zero
Q, mid (40% to 60% of span)
0, high _(80% to 100% of span)
CO, Analyzer ID.
CGO, span:
CQ, zero
CO, mid (40% to 60% of span)
_@, high  (80%to 100% of span)
SO, Analyzer ID: o S
SO, span. 50, Span must be: < or = to Emission Limit / 30% 5. 1
SO, zero
SO, mid (40% to 60% of span)
) SO, higﬂ ____(80% to 100% of span)
NO Analyzer 1D; ._
NO span: NO Span must be < or = to Ernission Limit £ 309
NO zero s ey O
NO mid (40% to 60% of span) $s0.8 so.(,
NO high __(80% to 100% of span) 99.2 99.5"
CO Analyzer ID:
CO span:
CO zero
CO low (30% of span)
CO mid (60% of span}
CO high {span)
Analyzer Calibration Error Calculation
Cylinder Value -~ Analyzer Response x 100
Span
anlz_cal
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EPA Method 6C/10 Worksheet (Page 1 0f 2)
Plant_ro7 v enst #*TL Timeof RunNo. 1: 0?4300 —08Y39Y
Date: ©-25-2% p.cc-?’““rs Timeof RunNo. 2. 29819 — J3Y€/7
Project No.: FIé: WM Timeof RunNo. 3! /ss56/9 — /e 5625

Oxygen Oxides of Nitrogen

Span(DAS full scale) 23 Span(DAS tull scale) ,e2
Anal Cal Rs (zero) po./ Anal Cal Rs (zero) -©.Y
Anal Cal As (upscale) ;0. 7 Anal Cal As {upscale) <o. 6

Run No.:
Coi:

Cof:
Cmi:
Cmf;
Cma:
C

Cgas:

Carbon Monoxide Sulfer Dioxide

Span(Highest Cal Gas) Span(DAS tull scale)
Anal Cal Rs (zero) Anal Cal Rs (zero}
Anal Cal Rs (upscale) Anal Cal Rs (upscale)

Coi:
Cof:
Cmi:
Cmf:
Cma:
C
Cgas| .

Nomenclature:

Coi initial system calibration for zero gas.
Cof final system calibration for zero gas.
Cmi initial system calibration for upscale gas.
Cmf final system calibration for upscale gas.
Cma actual upscale calibration gas concentration.
C average actuai concentration {as measured).
Cgas average effluent gas concentration corrected per Eq. 6C~1.
Upscale gas  Either the mid—range or high—range gas, whichever most closely approximates the effluent gas.

Equation 6C~1;

Cgas =(C - Co) b Cma
{Cm - Co)

l Aun No.: 1 2 3 1 2 3

000026




IPA METXOD ]

QRIAT IOTPAINT CHECXK, WOLZCYLAR WEIGHT
OETERMIRATION, AND AMALYSIS VALIBATION

som MOl P

Ron

TEST NUMAER

INPLING TDME (24-he cLock) O 3 3/

SAMPLING LOCATION

An ORSAYT analysis of bofler exhaust Jases is
cansidered valld Lf the P, calculited Ircm
the ORSAT analysis Ls wichlps 2350 of zhe 7

calculated fcom fual analysis,
dats is not svailaole, the P, calculaced
the ORSAT analysis sust be within 254 of
average poblished Ty toc a glven fual as

S5V ACTEPIANCE LIAITS

If fuel analysis
from

cthe

follows:

SAWPLE TYPE (3AG, I¥TECRATE, cowrraocs) (S & roes e, 7,
SAMPLE MOISTURE CONTENT 1 Anthracite 1.07¢ 1.016 = 1.124
Bizuainoas 1.140 1.08) - 1,197
NOIINT TEMPIRATURE Lignite 1.976 1.022 - 1.130 -
- - ol 1.346 1.279 - 1.412
TESTER/TATE 11k / 10~ 25 93— Xatucal Gas 1.749 1.562 = L.82¢
7’ Propane 1.518 1.434 = 1.3%46
Butane 1.479 1.40% - 1,553
wood l.0%¢ 0.997%= 1,102
Back 1.056 1.003 - 1.109
FRE-TZST ORSAT EQUIPMENT CHECK
ORSAT CEPCE: PFRE-TEZST LEAK CNECX: INITIAL )l _0 a=in.
ACCEPTANCY LINIT: LEAR S 0.2 al/S min., FINAL al _§ min.
PRE-TEST ABIENT Oy = Vs ACCEPTANCE LIMITS QF Oy = 20.6 - 21.2%
)
3
{
WOLZCULAR WEIGET DETERMINATION '
!
CONTRIBOTION TO 2RY !
RON 1 2 2 MOLECTLAR WEIGRY OF |
ACTUAL ACTTAL ACTTAL AVERAGE NULTIPLIFR STACR GAS i
GAs READIHG v AEADTNG A READING L3 LI May ;
al = (21l e 1§_£.b_—'-_;1_.____'______~!
}
- 4
€8, 3.6 2.6 Ty |3y 75 |25 | 3.5 a/100 f
|
i
) t/100 |
9 . 18700 ;
I
‘M, (100 = % 8.0) + 18 (v B,0)
a 2 2 M, =)H =
N, 100 P TRpL

rcer ?-MK’WW ALL CRSAT ANALYSES MUST 3L RUN IN TRIPLICATE
AND MUST AGREE WITH ZACE OTHIER 70 WITHIN 0.3% 3Y voLmME

ACCEPTARCE LIMIT:

POST-TEZST LZAKX CXECX: TINITTIAL
WZAL ¢ 9.2 wl/S adn.
POST-T2ST AMBIENT Oy = Yy ACCEPTANCE LINITS OF Oy 20.5 = 2Ll.2¢

al 0

20ST=-TEXT ORSAT SQUIPMENT CHECX

=in.

PINAL nl _ § nin,

ra—

QRSAT AMALTEIS 7ALLIDATION

Average Pubrlisbed P° -

Tual Analysis l'°

A8 « .14 W - .46

131

E Y
- - - .
ORSAT Anaiysis f, = 0.3 %

20.9 r1.53 ¥C + 1.64 VH + 9.57
: .32 %C (100)

) C'.'lz

*Assuning CJ Sgecwntration 13 teglible (< l00C ppm)

————————————————

, Ac=wprance Limits ace sbown aoowe.

.

000027
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sim _ HOTT Y

IPA WETHOO 3
ORIAT 2QUIPMENT CINCK, MOLZCULAR WEIGHT
OETERMINATION, AND AMALYSIS VALIDATION

An ORSAT aralysis of boller exhause gases Lg

TEST Nz Ru~ @

consldered valid Lf the P, calculated froa
the ORSAT analysis [s withipn =58 of che fa

SMTLING TIME (24-hr CLOCK)

calculaced from foal analysis. £ fyel tnalygis

/¥do data 1s not svalladle, the P, calculated from

the ORSAT snalysis xust bDe within =3t af che

SAMPLING LOCATION

average pablished LY £or a given fuel as follows:

QRSAT AKALTSTS TALIDATION

Avecage Published ?o -

.-
QRSAT Analysis ?o -

Puel Analywis r, . 8.3 '1.83 ¥C « 1.64 A\H + 0.57 A8 & 0.14 VN ~ .46 ¥3)

.‘-
r{- 7% B | 02

it i

3.321 € (laO

s ACCEADCANCS LiRits afs sDOwNn abowe.

] Cﬂz

‘AgsuEing O Sqgnewmnesation L3 aeglible

v

L300 pow)

000025

. SAPLE TYPE (BAG, INTEGRATED, CmTnmous) A4 Ca L AVE. ¥, 230 ACTEPTANCE LINITS
SAMPLE MOISTURE CONTENT | ] Anthracice 1.670 1.016 -~ 1.124
: Bituminoas 1.140 1.083 = 1.197
' AMBIENT TEMPERATURE Lignite 1.976 1.022 - 1.130
a1 1.348 1.279 - 1.411
estmvoary | Lm0 / jo-25" — 95— Maturel Gas 1.749 1.662 - 1.83¢
l /- Peopane 1.510 l.434 = 1.38¢
Butane 1.479 1.40% - 1,353
wood 1.4%9 0.997%= 1.102
Bark 1.0%6 1.003 - 1.109
l FRE-TEST ORSAT EQUIPMENT CHECX
ORSAT CE¥CY: PFRE-TEST LZAX CEPCY: INTTIAL ml _0 amin.
l ACCEPTANCET LINIT: LEAK< 0.2 ml/5 mia. FIRAL ___ =l _5  msin.
PRE-TEST AMBIENT O © ___ %; ACCEPTARCS LINITS OF Oy = 20.6 = 21.2%
1
: ROLEICTLAR WEIGHT DETERMINATION f
CONTRISOTION 70 ORY i
o . | 2 1 MOLICTLAR WEIGHT OF ]
l ACTOAL ACTTAL ASTTAL AVERAGR MOULTIPLIZR STACE GAS i
GAS READIRG ] READTNG ] READING 1 LI My i
.1 ‘#1 (IJ.! — . — - —— %ﬁ
as 3.4 o 35 447100 |
2 &5 253 3 3.5 (35 : |
_ -7 32/100 :
i i
<o 28/100 l[
l "y . /100 :
. I
‘M, (100 = v X_3) + 18 (% R Q)
a 2 2 " 'Z" -
l_ N, - T /- 4 d1
FOR P-FACTOX CALCULATIONS ALL ORSAT ANALYSZS NUST 3L RON [N TRIPLICATE
I AND NUST AGREZ WITH ZACH OTHER TU WITHIN 0.]% 3Y YOLOMZ
o
PCST-TEST ORSAT QUIPWMENT CHECK -
i
l CRISAT CMWY: JOST-TEST LIAK CEECY: INITIAL sl _ 0 =in, !
- MIZPTARCE LDCT: LZAK < 0.2 al/§ &in.  PINAL al  §  min. !
POST-TEST AMBIENT O V7 ACCEPTANCY LINITS OF Oy = 20.5 - 21.2% i

Revision ] 2/8/93




rimn _ T X

TPA METECO ]

ORSAT EQUIPMENT CIECK, WOLZCULAR WEICET
DETEZRMINATION, AND ANALYSIS VALIDATION

TEST NUMBEZR

SAMPLING LOCATION

SAPLING TIME (24-hr CLOCX)

/¥ 3

An ORSAT analysis of boller exhaust gases g
conaldarted valid Lf zhe Py Salculated froa
the ORSAT analysis L3 within 236 of che Pa

calculated from fusl analysis.

If fuel analysis

data L8 not avalladble, the P, calculated Zrom
the ORSAT analysis msust be within 23% of che
avaraqe pablisbed F, foc a glven fuel as follows:

SAMPLE TYPEZ (RAG, INTECRATED, CONTINDOUS) 3’4‘6‘ FUEL AVE. P, S5V ACTEPTANCE LINITS
SAMPLE MOTSTURE COWTENT ‘ Anthracite 1.079 1.016 = 1.124
Bitomipoas L.140 1.083 - 1.197
NBOIZNT TENPERATURE Lignite 1.01¢ 1.022 - 1.130
otl 1.346 1.279 - 1.413
TESTEVOATE _S 7 f /0-25 — Natural Gas 1.749 1.662 = 1.03¢
Propane 1.510 L.434 ~ 1.5488
Butane 1.479 1.40% = 1,353
»ood 1.0%0 0.9978- 1.102
Back 1.086 1.003 - 1.109
FRE-TEST ORSAT EQUIRMENT CHECEK
: ORSAT CHPCL: PRE-TEST LEAK CHECX: INITIAL al 0  wmin.
‘ ACCEPTANCT LIMIT: LEAK< 0,2 mi/S min. FPIRAL al _ s win.
PRZ-TEST AMBIZNT Oy = \; ACCEPTANCS LIAITS OF O © 20,6 - 21.2%
|
]
: MOLZCTLAR WEIGHT DETERMINATION i
CONTRIBOTION O ORY '
o 1 2 3 MOLICTLAR WEIGET OF |
ACTUAL ACTTAL ACTOAL AVERAGE WOLIIPLIZR STACK GAS I
GAS READTNG ' READTNG \ READING Y . Mgy |
mly gnl! gn.l) — 1h_ﬂ_b—w1c !
; - ;
co . . - 44/100
Bl |30]39| 35 ]306]|38]|38] 29 E
%2 312/100 {
i
co 28/100 [
' n,y . 18100 ;
‘M, (100 = ¥ H_3) « 18 {8 D)
d 2 2 n -zu -
., l' - 100 /- 4 at
FOR P~FACTOR CALCUTATIONS ALL ORSAT ANALYSES WOST 3£ RON IN TRIPLICATE
. AND WT3T AGREZ WITH ZACH OTHER TU WITHIN 0.3% AY vOLOME
1
POST-TEST ORSAT BQUIPMENT CHECY I
f
' ORSAT CNPCY: POST-TEST LIAK CHECT: INITIAL al _ 0  sia. t
T ASTFTAOKCT LD LEAX S 0.2 misS aln.  FINAL al _ s wmin. {
POST-TZST AMBIENT O, = V1 ACCEPTANCE LIMITS OF Oy * 20.5 = 21.2% ]
I i
ORSAT AMALTSIS VALIGATION !
i
I Average Publisbed r° - .'
' Tuel Analysis P 20.9 s1.53 #C ~ 3.864 v8 + 0.57 48 + 3.14 AN ~ 0.4 VO) }
- 2.9 -0 :
l OASAT Analysis f, N 2 , Acceptance Limits afe sbhown atowe. i
3 '.Qz ;
i
*Aasuming CO zoecwntratioa L3 neglible < 1000 ppm) . i
] - 000029

Rwwtaion J 1/8/93




600030

‘ereQ :Aq pameney wl qd }
“l  Hv loov+sUl = sopeespup
£4/9C5] < ora 2L Aq pexpeyp puw pereiqie)
o0y Yeer| Jejawoureiy eqn) 10ily ®  {oor +ug)
‘peuee|) enpon 9°¢cL WA wos1) A = D _
7 DI0 0NU0) 8A0T Jejes 8qold . U HV + 4qd
\ ‘MO PJIUDY) BACT XOg Jeteat
] d SA sA ] 09y + un) aqg
'BH “ul 5T 3 o R 10 0gv + ]I HV 00 = BHV
HBYD L] BINPOjy | mswouve | oug lug
9dUaajoY
9°cl
ey sBeione (oov+81) T HV  +9d) wa
oL JO 51°0 UL Bq 1SN BHY You3 . o€t = A
S2'0 ¥ ¥9'L 0q 15T BV obeleay 9 + Qo)w=0p sh(oop+wr) T &4  +qd)sp
100 F 00’1 8qsnw A yoeg vogenb3 eur uoneRLIo)
lrueju) eousdecoy
. HV 10} ey ebeiaae oy esn "ooyd 104
Bae] | | [ [ j _ |
ofed P
cH7 Ocoos| oebButeay .
£/t 2| [ZI60| Co7 | 2466 | FF 07 cd S6 e T O B Cro07 | Coo 0rg
SE#C P LASEC| J67 | 5007 JEF Er ¥4 £6 APl G7| 1 P SL £/O07 200 Grlz
SECC S LLE? P S5 | L1007 | SF S of 06 FEO/ 700 SZ /007 | #00 07|51
QSc k| 7SkS V| ES7 | /1FEE6 | 906 JL 5 E£0S| 7T O SZ /007 €005 1
/OO L DLFE O 4P 7 | /707 | co&r PZ 27 | 300 S 7 O. SZ /007 | 790°S (50
40 {W408) (O2H v
o) {ozH W) A (up) (2) {4) (1) (ozH "u) @) A (W) Bunjeg
ejeimoly eHV ® ouq jug WA 8d 5 Jope SA e20u0
8|npPon ol saimessdws | suwNPA einssald| ‘dwe] BWINoA ajnpoy
Jo19p ejnpopyy 1epp prepuelg
15811504 / 15e1—aud 257 T umeN TS - BHu S5 :lad)sdrem
/S #BIPoN : S6/2c/< eeg

UoReIqIfeD eInpo* § poijten



:a8Q :Aq pamepey A ad ]
wl HVY (09v+sl] = iowejeoguo
ShH-4 - o g 22/ :Aq peypey) pue pejriqien
O8YD Yeen) Jetewouey aqn 101 @ {ost + ug)
‘peurel) efnpoly 9cl WA ko2i) A = D
O AU A0 JBjesH 8qald RV + ad
O RHUOY AT XOg Jejedy
2T [ O G G9 ] d sA sA ] ooy + ug) q4
| BH U T 4 4 4o A©0er + 1 RV~ ZI60'0) = BHY
HOOUD N onpoly | Mmewoureyy|  oug jug
adlnIeiey
9'cl
vHV ebrionw (oov +81) " HV  +qd) wa
o4 JO S|°0 URQIM 8q 1SN BHY o] 9'clL = A
SZ'0 F $8°1 0q jsnw vHY ebwieay 9 + Yo)w=p sA (oo +wy) U sg + dd) sA
10°0 — JO + 00°1 8IS A YoB3] UoRenb3 euf UoReRLIo)
IBpaNY) eoundecoy _
HV 40} ey ebuians e esn "oeyd Jog
BAw] L [ { _
L) : = ¥y
67 | eCreo | sebasay
OslE Ll WEL | fFf 7 [ FLELL | S S| &2 S [foc & VOO ST | LT/ TS|
/% £ | 9086 ed 7 | L] ST FH cZ CH | 98T g 1 O T [ JHOTT| 0T D[ 0 &
FELISHIG | Sh7 [ L6 | €5 & OF Ob_ | ¢e4C | T°0C S (3200 7| RO o&
40 (W409) ({OZH "ul}
o) {o2H 'w) A {up) (EW (1) {cu) (o2H “w) () SA () Bupleg
eemol4 VHY ® oug fug WA &d | Jojoe4 SA 121
einpopy ew)| saimuiodwe | oswnpA | anssad| ‘dwe) awnop a|npopy
1819 BjNpon 1919 plepuelg
1sei~-1s0d [ 188)—aug S7/E0ES U0 PIS By~ OT 0L :ad) “sd g
/fE7 ¥ PINPON S6 -6 -0/ ®ea )

UORBIqIE] 01N~ 1 G poew
--l'l-l-lllll-'l'l'

000031




:owq :Aq pamapey %l ad _
wl  HY 09y +sU] = lopejeduo
$6 -2€-or meQ D 2L Aq pexpey) pus pejuq)e)
Hpoeys) HUer] Jejsiliousy 8qn ) 104d ® (o9y +un) ’
‘peuse}) 8inpon 9'cl WA (Po'21) A = D
O KUY 6AOT JojesH aqald THV + ad
O RIUOD) eAn] xog Jejeey
<€ | ¢9a 0 S 57 J2 d SA sA | (oo + wy) ad
| BH U X"} 2 4o 4 [ @ (0o¥ + 8, HY  UZieo0) = BHV
¥oOYD oo ofpo [eiswoweni  oug ug
eduasejey
9'cl
wHV ebweas (oot +81) T HV  +qd wa
844 JO S1°0 UM 8q 1SN BT Youg gel = A
520 T $9°1 oqisnw ey ebuseay qQ + w=2Dn sA (oop+wy) U sd + dd) sA
100 — JO + 00'} ©q IsnW A you3 uopenb3 U] UoRBALICD
lepau) souvdesay
HV 40} ey eBriaae oy osn ‘Hoeyod 104
BR%] _ _ _ [ _ ]
oo ; »eyo
& 7 1676 0| sebuioay
PP FSI0C O L7 | FFP6 V| SF B ££ < F E/E S 7O F7 /o2 7 | 22 S | 77
DitF E|#LIC | fL S | FrPH O KL E Y £F C/E S /O ) fooP /| co2 £ s 7
PCsFF | F/ 25 9P| SF7 | SCP60| /8 X 7Z g Coc < 7 oo PP |[§Pocs | /o2 S | 7~
40 (N408) (O2H "w)
o] oz w) A (upu) () () (W (02H "up) EW SA {cw) Sumes
SJRIMOL 4 HY ® ouq jug WA 5d 8 10puy SA 82yuQ
8npoy aw) saimeiodwe | BLWNOA ainssald| ‘dwey BLINOA e|rpow
Joje ejnpojy 8loN plepueis
5811557 sey~aig S/EOLS uepn ‘ms By U F4 6 :qd) “sd eg
JFE/ ¥ 8INpoy ‘eeQ

UORRIQ|[ED oINPT G PoLialy

6 - -7

000032

. i




S-TYPE PITOT GEOMETRIC CALIBRATION
PART 1 - PROBE CONFIGURATION

PROBE IDENTIFICATION: <0/ TECHNICIAN: 7EC
PITOT IDENTIFICATION: 6/ DATE: /1P
Center
. 0,
Pitot _ _{ } D, = 365
A. RN D, = . 500
Probe Nozzle C t [%n a=.§£35
[
/_\ P, =473
I P, = #73
— A
. Pitot - = Pb
C A
_ib
; ¢ =309
I* 5 _ ¥ d=29%
. . — 42 = Jo/
c. (1) ro1
Probe or
[ c >
, c=
OR 1 f=___
P —
. .
D. (2) )
' - = Probe Cﬂ
SPECIFICATION (EPA METHOD ?2)
D, = 3/16" to 3/8" ¢ >3 P, =P,
D, = 1/2" d>3 ,
a > 3/4" e> 3/4" 1.05D,< P, < 150D,
b>0 f>2"

If these specificalions are met, proceed with Part 2, Pitot alignment.

000033




®
S-TYPE PITOT GEOMETRIC CAL]BRAT!ON
PART 2 - PITOT ALIGNMENT

PROBE IDENTIFICATION: £/ TECHNICIAN: 7&C
PITOT IDENTIFICATION: _ <0/ DATE: A/f/as
A. Transverse Tube Axis — = 1.0/0
- H.._ 2;—34,5 a?+b?-c? _
A — =cosf
c=/095 2ab
83 d=_3%/
c e =/0% 2p42-p2
- T 4 +2c:1d € =cos®’
a
e 8 =936 0¢A ¢
= 73.¢ (80°¢B¢100°)
ANt =225  (80°¢6'<100°)
' o . a=J ow
B. Longitudinal Tube Axis b= 475 al+b?-c?
h ¢ = r09s BT =cosf
d=_4£7
e=/09
— 2 2_52
a‘+d*-e? =cosB’

2ad

6 =£¢D (85"(6(95")

D
1
[

(85°¢<8/¢95°)
8_- ( AN ‘. ' ‘ R
AN \-'JL—’OO"S ) ~ gg_e_ze.a'
C. (f< 1/3-'j f ""'_——_-Ji— / _f .
D. (g < 1/329

NOTE: Values In parentheses are EPA Method 2 specifications.
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Scott Specialty Gases, Inc.

2330 HAMILTON BOQULEVA H 1753-7303

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer Assay Laboratory

ENVIRONMENTAL RiSK LTD. Scott Specialty Gases Purchase order 950491
Farmerly Rojac Env. 2330 Hamilton Blvd Scott Project #0735084
Floor 1S 120 Mountain Ave South Plainfield NJ 07080

Bleomfield CT 06002
Attn.: ESTHER SAMODA

ANALYTICAL INFORMATION
This certification was performed according to EPA Traceability Protocol For Assay and Certification of Gascous Calibration Standards
-Procedure G1 September 1993

Cylinder Number ALM02J383 Certification Date 05-17-1995 Expiration Date 5-17-1998
Cylinder Pressure 2000psiy
ANALYZED CYLINDER

Components Certified Concentration Analytical Uncertainty*
(OXYGEN) 10.6% +/-1%NIST Directly Traceable
(Nitrogen cas7727379) Balance

*Do not use when cylinder Pressurz is below 150 psig
* Analytical accuracy is inclusive o usus| known error sources which at least inchudes precision of the measurement processca

REFERENCE STANDARD

Type Expiration Date Cylinder Number Cencentration
CRM2658 10711190 ALMOL7715 9.56 %02 in N2
INSTRUMENTATION

Instrument/Model/ Serial# Date Last Calibrated Analytical Principle
02:Vanan-3700-3 1608928 05/08/1995 GC TCD

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

Compunenis st Triad Aualysie Second Triad Analysis Calibration Curve

OXYGEN 10te; 105-17-1995 Respouase units: % Concemmlion=A+Bx+Cx:+Dx3 +Ex¢
Z1=0 RI=9.56 T1=10.6 r=0,9999944
=95 Z2=0 T2=10.7 Constants: A= -2.3496E-02
23 =0 TI=10.6 R3= 9.56 B=1.7674E-05 C=
Ave, Cone. of Cust. Cyl.= 10.6 D= E=

Special Notes

I

Analyst John O’Shea
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‘Scott Specialty Gases

2330 HAMILTON BOULEVARD SOUTH PLAINFIELD NJ 07080 (308)754-7700 FAX:{9081754-7303

CERTIFICATE OF ANALYSIS:Interference-Free Multi-Component EPA Protocol GAS

Customner Assay Laboratory
ENVIRONMENTAL RISK LTD. Scott Specialty Gases Purchase order 950613
Formerly Rojac Env. 2330 Hamilton Blvd Scott Project #0735791

Floor i$ 120 Mountain Ave South Plainfield NJ 07080
Bloomfie!ld CT 06002 -
Attn; RICH KOPACZ

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

Cylinder Number ALMO053324 Ceriification Date 06-09-1995 Expiration Date 6-09-1998
Cylinder Pressure 2000psig

ANALYZED CYLINDER

Components Certified Concentration Analytical Uncertainty®
(OXYGEN) 21.2% +/-1%NIST Directly Traceable
(Nitrogen cas7727379) Balance

*Do not use when cylinder Pressurs is below 150 psig
*Annlytical accuracy is inchusive of usual known error sources which at least inchudes precision of the measurement processes

REFERENCE STANDARD

Type Expiration Date Cylinder Number " Coacentration
CRM2659 10/11/965 ALMO17554 20.6 %02 in N2
INSTRUMENTATION

Instrument/Model/Serial¥# Date Last Calibrated Analytical Principle

02:Varian-3700-31608928 06/08/1995 GC TCD

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

Components First Triad Analysis Second Triad Analysis Calibration Curve

OXYGEN Date: 060 9-1995 Responsc unita: % Concenirtion=A +Bx 1 Cx_+Dx +Ex"
Z1=0 Ri=20.6 T1=21.2 r=0.9999944
R2=20.6 Z2=0 T2=21.3 Constanta: A= -2.8496E-02
23=0 T3=21.2 R3=20.6 B=1.7674E-05 c=
Ave. Comv:. of Cust. Cyl.= 21.2 D= E=

Special Notes

QoA

Analyst John (’Shea
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Scott Specialty Gases

2330 HAMILTON BOULEVARD SOUTH PLAINFIELD NJ 07080 (908)754-7700 FAX:(208)754-7303

CERTIFICATE OF ANALYSIS:Interference-Free Multi-Component EPA Protocol GAS

Customer Assay Laboratory

ENVIRONMENTAL RISK LTD. Scott Specialty Gases Purchase order 950751
Formerly Rojac Env. 2330 Hamilton Blvd Scott Project #0736862
Floor 1S 120 Mountain Ave South Plainfield NJ 07080

Bloomfield CT 06002
ESTHER SAMODIA

ANALYTICAL INFORMATION

This certification was performed according to EPA Traceability Protocol For Assay and Certification of Gaseous Calibration Standards

-Procedure Gl September 1993

Cylinder Number ALMO062642 Certification Date 08-04-1995 Expiration Date 8-04-1997
Cylinder Pressure 1950psig

ANALYZED CYLINDER

Components Certified Concentration Analytical Uncertainty*_
{NITRIC OXIDE) 50.8ppm +/-1%NIST Directly Traceable
{Nitrogen cas7727379 ) Balance

Total Oxides of Nitrogen 50.8ppm Reference Value Qaly

*Do not use when cylinder Preasure is below 150 peig

*Anahytical accurncy is inclusive of usual known ervor sources which at least includes precision of the processea

REFERENCE STANDARD

Type Expiration Date Cylinder Number Coacentration

NTRM1683 11/22/965 ALMO010380 47 ppmNO in N2
INSTRUMENTATION

Instrument/Model/Serial¥ Date Last Calibrated Analytical Principle
NO:NICOLET 8220A AAB9400258 - 08/04/1995 FTIR

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

Components First Triad Analysis Second Triad Analysis Calibration Curve
- X i
NITRIC OXIDE Date: 07-28-1995 Responsc units: ppm Dute: 08-04-1995 Response units: ppm Concentration=A+Bx+Cx +Dx +Ex
Zi1=0 Ri= 47 T1=50.6 Z1=0 R1= 47 Ti=50.8 r=0.9999945
R2= 47 22=0 T2=50.8 R2= 47 Z2=0 T2=50.8 Constants: A= 2.3794E-01
Z3=0 T3=50.8 R3= 47 23=0 T3=50.3 Ri= 47 B=1.0418E+00 C=
Ave. Conc. of Cust. Cyl.= 50.7 Ave, Conc. of Cust. Cyl.= 50.8 D= E=
Special Notes

Analyst John O’Shea
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Scott Specialty Gases

2330 HAMILTON BOULEVARD SOUTH PLAINFIELD NJ 07080 (908)754-7700 FAX:(908)754-7303

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer Assay Laboratory

ENVIRONMENTAL RISK LTD. Scott Specialty Gases Purchase order 950613
Formerly Rojac Env. 2330 Hamilton Blvd Scott Project #0735791
Filoor 18 120 Mountain Ave South Plainficld NJ 07080

Bloomfield CT 06002
Attn.: ESTHER SAMODAL

ANALYTICAL INFORMATION

This certification was performed according to EPA Traccability Protocol For Assay and Certification of Gaseous Calibration Standards

-Procedure G1 September 1993

Cylinder Nutnber ALMOSG2566 Certificatioa Date 06-28-1995 Expiration Date 6-28-1997
Cylinder Pressure 2000psig

ANALYZED CYLINDER

Components Certified Concentration Analytical Uncertainty*
(NITRIC OXIDE) 99.2ppm +/-1%NIST Directly Traceable
(Nitrogen cas7727379 ) Balance

Total Oxides of Nitrogen 99.8ppm Reference Value Only

*Do not use when cylinder Prassure is below 150 peig

*Anabytical accuracy i inclusive of usual known error sources which at least inchudes precision of the measurement processca

REFERENCE STANDARD

Type Expiration Date Cylinder Number Concentration

CRM 1684 07/20/96 ALMO024443 95.22 ppmNO in N2
INSTRUMENTATION

Instrument/Model/Serial¥# Date Last Calibrated Analytical Principle
NO:TECO/105/26404 225 - 06/08/1995 CHEMILUMINESCENCE

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

Components First Triad Analysis Second Triad Analysic -- . Calibration Curve

NITRIC OXIDE Dute: 06-12-1995 Response units: ppm Date: 06-28-199% Response units: ppm Concentntion=A+Bx+Cx + Dx?’ +Ex4
Z1=0 R1=9522 Ti1=9%94 Z1=0 R1=9522 T1=9%94 r=0.9999914
R2= 9522 Z2=0 T2=98.3 R2=95.22 Z2=0 T2=99.4 Constants; A= -0.127T23E-00
Z3=0 T3=98.8 R3= 95.22 23=0 TI=99.4 RB=9522 B=0.4696E+00 C=
Ave, Conc, of Cust. Cyl.= 99 Ave, Canc, of Cust. Cyl.= 99.4 D= E=

Special Notes

Analyst John (’shea
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Scott Specialty Gases

2330 HAMILTON BOULEVARD, SOUTH PLAINFIELD, NJ 07080 (908) 754-7700  FAX: (908) 754-7303

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS CERTIFICATION

Customer Assay Laboratory
ENVIRONMENTAL RISK LTD SCOTT SPECIALTY GASES Purchase Order 950003
Formerly Rojac Env. 2330 Hamilton Blvd. , Scott Project # 0732082
Floor 15 120 Mountain Avenue South Plainfield NJ 07080
Bloomfield CT 06002
ANALYTICAL INFORMATION

This certificelion was parformed -ecza'ding 1o EPA Traceability For Assay and Certification of Gaseous Calibration Standards: Procedura G1: Sephember, 1993
Cylinder Number ALM024346 Certification Date 01/18/1995 Expiration Date  01/18/1997
Cylinder Pressure 1950 psig Previous Certification Dates
ANALYZED CYLINDER
Components Certified Concentration Analytical Uncertainty**
(INITRIC OXIDE) 226ppm +/-1%NIST Directly Traceable
Total Oxides of Nitrogen 226 ppm Reference Value Only
(NITROGEN CAS7727379) Balance

* Do not use if below 150 psig  **Analytical accuracy is inclusive of usual known error sources which at least include precision fo the measurement processes

REFERENCE STANDARD

Type Expiration Date Cylinder Number Concentration
NTRM1685 8/4/96 ALMO036278 245ppmNOinIN2
INSTRUMENTATION

Instrument/Model/Serial # Last Date Calibrated Analytical Principle
NO:Nicolet/ 8220A/ AABY400258 12/27/19%4 FTIR

ANALYZER READINGS (Z=Zero Gas R=Reference Gas T=Test Cas r=Correlalion Coefficient)

Components  First Triad Analysis . Second Triad Analysis Calibration Curve

NITRIC OXIDE Date: 1-11-1995  Response:ppm Date: 1-18-1995  Response: ppm Concentration= A+ Bx+ 2+ Dx3+ Exd
Z1=0 Ri1=245 T1=226 Z1=0 R1=245 T1-226 r=1
R2=245 Z2=0 T2m=226 R2= 245 Z2=0 T2=226 Constants A=5.1779E-1
23=0 T3=225 R3=245 Z3= 0 T3-226 R3=245 B=5.32601E-1 C=5.41625E4
Ave.Conc.of Customer Cyl=226 Ave.Conc.of Customer Cyl-226 D=3.72932E-8

Special Notes

CDU*‘/

Analyst Adela A.Sy
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l NOZZLE CALIBRATION DATA SHEET

(. NOZZLE SET NO.__ .2 DATE ‘?LQS'/‘?S‘ TECHNIC IAN NS

I NOZZLE NO. DIAMETER* A B c AVERAGE**
f, .

t f U b Y | i3k 1as 1as

I 2 310" AP0 9F | >3

s, 3 ea LAYF | . adr . A4l AN

I ¢ sy .3% | 307 .30% . 307

| '3 (2" sS04 | .Sob | . sob . SOS”

A

i L

' * Mpasure to nearest .001"
' ** Three measurements must be within ,004" of each other

i | | 000040
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APPENDIX D

Sampling Log, Chain-of-Custody, Analytical Data Sheets

November 1995
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EPA METHOD S
ANALYTICAL DATA TORM

Plant.: HOT wa INT

Samp. Loc.:  QWoviousc EXHUST

Rel. Hum.: Yo o

RunNo.. wm§-)

Sample Sample Liquid Level Marked
Type Identification and/or Container Sealed
Acetone Rinse Neaker #4147
Filter(s) filles our-4-0%F

Acetone Blank

Acetone Rinse Volume, (Vaw)
Acetone Blank Residue Concentration, (Ca)

Density of Acetone, (Pa) EIS T g/ml

£o mi

o.00Y ma/q

Wa=CaVawPa=( )( ){ )= 2.2 mg.
Acetone Rinse Container Number
Date / Time of Wt tofp3/sy" [ 023D GrossWt. 29a45.0 mg
Date/ Time of Wt 1o/33)er / |ESO Gross Wt. A204Y3" 3 mg.
Average Gross Wt. ATOHLT A mg
Tare WA. 7O .9 mg
Less Acetone Blank Wt (Wa): 0.5 mg
Weight of Particulate in Acetone Rinse:| g0 mg|
I Filter(s) Container Number
Date/ Time of Wt rofad/ex / 1V0O Gross Wit. 633k mg
Date/ Time of Wt io{3¢/ey” [ 1021 Gross Wt. 63/. [ 6312 mg
Wld wctﬁhmj 1o (3453 (244 Average Gross Wt. LIil.Y j mg
Tare Wi, bl X mg
l Weight of Particulate on Filter(s)? M. mg]
l Total Weight of Particulate] 22.b mg|
Note: In no case should a blank residue be > 0.01 mg/g or 0.001% of
l the weight of acetone used be subtracted from the sample weight.
|) Remarks .
l Signature of Analyst: 0{)‘% f /&
Signature of Reviewer:

c0C042




EPA METHOD 5
ANALYTICAL DATA FORM

Plant: HQT wawXY
Samp. Loc.: Qi tyous € ErehgusT

RunNo.. ymsS-d

Rel. Hum.: 46T
Sample Sample Liquid Level Marked
Type ldentification and/or Container Sealed
Acetone Rinse Ocalle F47
Filter(s) Fudey GKT-Y-oF

Acetone Blank
Density of Acetone, (Pa)
Acetone Rinse Volume, (Vaw)
Acetone Blank Residue Concentration, (Ca)

Wa=CaVawPa=( )( )( )=

Acetone Rinse Container Number

Date/Time of Wt 1da3er/ JISY Gross Wt.
Date/ Time ofWt /of 30‘[‘ 97 | o90L Gross Wt.
Average Gross Wt.

Tare Wt.

Less Acetone Blank Wt (Wa):

Weight of Particulate in Acetone Rinse:|

Filter(s) Container Number

Date/ Time ot Wt ,of33/sv/ [vos— Gross Wt.
Date/ Time of W iofis/sy /| 1413 Gross W
i Average Gross Wt.

Tare WA.

Weight of Particulate on Filter(s);|

Total Weight of Particulate]

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 -

. VS g/mi
S0 mi
{1 mg/g
.S mg

295 F4. mg

R957Y (o mg

29534 mg
295H b mg
0.2 mg

2.F mg|
bl 9 mg
kGRS mg
oA F mg.
i mg
1.3 mg)
%0 mg|

Signature of Analyst: Oo—ﬂl 2 /é/

Signature of Reviewer:
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EPA METHOD 5
ANALYTICAL DATATORM

Plant.  HoT vawl TC RunNo.. ¥~ 3§=D
Samp. Loc.: _ QY GUsE EEMAT
Rel. Hum.: 5 Yo
Sample Sample Liquid Level Marked
Type Identification and/or Container Sealed
Acetone Rinse Beale~ #49
Filter(s} RAT-U-OFT
Acetone Blank
Density of Acetone, (Pa) . 37S 7 a/ml
Acetone Rinse Volume, (Vaw) S0 mi
Acetone Blank Residue Concentration, (Ca) O _malg
Wa=CaVaw Pa = { }( )( )= 0.0 mg
Acetone Rinse Container Number
Date / Time of Wt [o[arlfs’ ] 2YY Gross Wi, A7636.3 mg
Date / Time of Wt /of:,o/gr | o6 Gross Wt. Aedb. [ mg_
Average Gross Wt. 27026 .2 mg.
Tare WA, 2 QI F mg
Less Acetone Blank Wt (Way): 0.3 mg
Weight of Particulate in Acetone Rinse:{ 2.2 mg|
Filter(s) Container Number
Date / Time of Wt w{a3/qv—/ 10Y Gross Wt. eSS0 mg
Date / Time ot Wt zo/;nsf tvy | pao Gross Wt. < ) mg
Average Gross Wt, LS. | mg
Tare WA, 43y mg
Weight of Particulate on Filter(s);_ 2.7 mg]
Total Weight of Particulate] 1.9 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: asﬂ,‘ ) L—-

Signature of Reviewer:
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EPA METHOD 5
BLANK ANALYTICAL DATA FORM

Plant: Run No.: &¢anrk
Samp. Loc.: ERL
Rel. Hum.: 42 %

Sample Sample Liquid Level Marked
Type Identification and/or Container Sealed
Acetone Rinse B# 36
Filter(s)
Acetone Blank
SR Density of Acetone, (Pa) o. 7857 g/ml
Blank Acetone Volume, (Va) sO© mi
Date/ Timeof Wt /0-9-9% | /feoS™ GrossWt. 30498, 7 mg
Date/ Time of Wt /0 ~/3-95/ ocgro - Gross Wt. 30498.8 - mg
Average GrossWt 30498 8 mg
TareWt. 30v98. S mg
Weight of blank (m,): 0.3 mg
Co=__m__ = _( ) = o.co8 mg/g
Va P «( ) )
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.

Filter(s) Container Number

Date / Time of Wi / Gross Wt. mg
Date / Time of W / Gross Wt. mg
: Average Gross Wt. : mg
Tare Wi. mg
Difference Weight:| mg|
Note: Average difference must be less than 15 mg or 2% of total

sample weight whichever is greater.

Remarks

Signature of Analyst: M M

Signature of Reviewer:
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GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, [LLINOIS 60148 * TEL: 708-953-9300 FAX: 708-953-9306

E COMMERCIALTESTING & ENGINEERING CO.

SINCE 1908 Member of the SGS Group (Sociétd Générale de Surveillance)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
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 Risgk Limited
Lab Director

Kind of sample
reported to ua No. 2 Fuel 0il
Sample ID: Fuel Sample
Sample taken at ------ Project: Hot Mix Inc.
Sample taken by Todd
Date sampled October 25, 199S

Date receilved October 30, 1985 P.O. No. 951138

Analysis Report No. 71-14975 Page 1 of 1
Ag Received

HEATING VALUE

Btu/1lb 18370
ULTIMATE
% Water <0.01
% Carbon 85.07
% Hydrogen 12.78
% Nitrogen 0.02
% Sulfur 0.26
% Ash <(.01
% Oxygen {diff) < 1,87

METHODS
Heating Value: ASTM D 240; Water: ASTM D 95; Carbon, Hydrogen & Nitrogen: ASTM D 5291
sulfur: ASTM D 1552; Ash: ASTM D 482; Oxygen: Calculated Value (Difference);

Respectfully submitted,
CAMMERCIAL TESTING & ENGINEERING CO.

Manager, South Holland Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
1/95 .
R iermarked For Your Protection TERMS AND CONOITIONS ON REVERSE 0000 406




a7-28-35 28:28 CTE SOUTH HOLLAND » 12932439855

. ND.239 Peaz
i LYSIS ;
I SHIP SAMPLES TO: COMMERCIAL TESTING & ENGINEERING CO. .
: 16130 VAN DRUNEN ROAD PHONE (708)331-2900
l SOUTH HOLLAND, Il. 60473 FAX (708)333-3060
: REPORT COMPANY Enuimnmentet Risk Limidedd
) INFORMATION -
. ‘ ADDRESS__120  Mountann (fue
i CITY L‘)lmw@-etd STATE CT ZPCODE_00003
. ATTENTION (0, 012€CTOK
Vi
I PHONE NUMBER 2670 2M29933  FAX NUMBER 03 YD F0s3~
.. Ferr flesilts
SAMPLE ieniFicaTion___Fuel Sample 1 19
IDENTIRCATION
KIND OF SAMPLE H 2 Al
SAMPLE TAKEN AT elas]ss
SAMPLE TAKEN BY TO Q0
DATE SAMPLED 18lasts
BILLING BILLING ADDRESS
INFORMATION {other than ebove)
PURCHASE ORDER NO. ~REESY]  957/3F
ANALYSIS O COAL 1 WASTE OiL 0 SLUDGE
REQUESTED ) PETROLEUM COKE - {X] FUEL OiL O WOOD/PAPER
O Small Proximate I RDF/TDF
[ Proximare O Ash Content O Proximate
0O Short Proximate 0O Short Proxifmate O Short Proximate
O Ultimate O 8TU, Sulfur, Gravity [ Ukimate
0O Yhtimate w/BTU 0 Distillation {3 Ash Analysis
O Sulfur Forms g RAash Pt., Open Cup O Loss on igniticn
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HOT MIX INC.

FUEL FLOW, STACK TEMP., AND BAG HOUSE PRESSURES FOR STACK TEST

FIRST RUN

FUEL FLOW {gpm)

STACK TEMP (F)

BAG HOUSE
PRESSURE

SECOND RUN

FUEL FLOW (gpm)
STACK TEMP (F)
BAG HOUSE
PRESSURE
BURNER PCT

THIRD RUN

FUEL FLOW (gpm)
STACK TEMP (F)
BAG HOUSE
PRESSUE
BURNER PCT

DATE OF OCTOBER 25, 1995

7:35 750 805 820 835 850 905
50 5.0 45 42 40 40 40
307 321 314 305 302 293 306

1.6 1.5 1.4 1.4 1.4 14 1.5

12:20 12:45 13:00 13:15 13:30 13:45 14:00

40 35 30 40 41 40 --
283 245 243 276 295 283 -~

1.4 1.3 13 13 1.4 14 -
48.3% 39.0% 46.5% 50.7% 56.8% 59.8% --
15:20 15:50 16:05 16:20 16:35 16:50 17.05

50 50 40 3.8 38 40 40
256 294 280 275 268 267 264

1.3 14 12 12 12 12 14
68.6% 76.6% 44.3% 48.6% 48.4% 40.6% 43.6%

c0008Y9
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