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1.0 INTRODUCTION

1.1 Summary of Test Program

ROJAC Environmental Services Inc. (ROJAC) was retained by Energy
Tactics, Inc. (ET) to conduct an emission measurement test program on one
of their landfill gas fired internal combustion engines located at the
Oceanside Landfill Gas Recovery Facility in Oceanside, New York. The
testing of the engine was conducted in two phases, namely under 75% and
100% of full load conditions.

The test program consisted of measuring total suspended particulates
(TSP), oxides of nitrogen (NOy), carbon monoxide (CO), diluent oxygen
(07), and total non methane hydrocarbons (TNMHC) being exhausted from
the unit. The tests were conducted in trip]icafe in accordance with EPA
Methods 1-5, 7E, 10, 3A, and 18, respectively. In addition, samples of
landfill gas (LFG) were coi]ected for hydrogen sulfide (HpS) content

analysis.

1.2 Key Personnel
The ROJAC test team consisted of the Project Manager, Engineer, and

Technician. Ms. Eszter Samodai served as the Project Manager and CEM

specialist. Mr. thn Gammie headed the TSP test team, with Mr. Jim Davis
serving as his technical assistant. Mr. Gary Zimmerman was the on-site -
observer from the New York State Department of Environmental Conservation

(NYSDEC).

R 0/ V4 1 C Environmental Services, Inc.
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2.0 SOURCE AND SAMPLING LOCATION DESCRIPTIONS
2.1 Source Deécription

Energy Tactics, Inc. operates eight (8) Caterpillar Model G-399 HCR
TA-SI internal combustion engines at their Oceanside Landfill Gas Recovery
Facility located in Oceanside, New York. The engines are modified for a
lean burn system, and are fired with LFG produced on site.

Each engine has 16 cylinders with a 3928 cubic inch displacement for
a total rated output of 832 horsepower and 590 kilowatts (KW) of generator
capacity. The electrical power produced is sold to Long Island Lighting
Company (LILCO).

The pretreatment of the LFG consists of moisture removal, followed
by compression, cooling, inertial separation, and fiitration. The methane
(CHg) content of the LFG is estimated at approximately 50%. No post
combustion pollution control system is used. Each engine is exhausted
through a muffler and a horizontal duct approximately 15 feet above ground

1eve].

2.2 Sampling Location

Emissions sampling was conducted in the ten inch ID horizontal
section of exhaust duct of engine ET-29 (NYSDEC Emission Point 007). Two
(2) ports were spaced 90 degrees apart, 186 inches (18.6 duct diameters)
downstream from the the two silencers, and 30 inches (3.0 duct diameters)

upstream from the end of the ductwork.

R w 4 1 C Environmental Services, Inc.



In accordance with EPA Method 1, a total of eight (8) sampling
points were used for the velocity traverse and TSP tests with four (4)
points being accessed from each port. An additional port, placed further
downstream was used for the continuous emission monitoring (CEM) tests.
Figure 2-1 shows a schematic diagram of the sampling location along with

the traverse point locations.

.]\7 0/[ 2 C Environmental Services, Inc.
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3.0 SUMMARY AND DISCUSSION OF RESULTS
3.1 Objectives and Test Matrix

The purpose of the test program was to determine the emissions from
LFG fired internal combustion engine number ET-29 (NYSDEC Emission Point
007). Table 3-1 shows the emission measurement test matrix. Testing was
conducted under 75% and 100% of full load conditions. A1l operational
data collected during the tests is included in the Appendix. Since all
eight (8) Caterpillar engines are identical, only one engine was required

to be tested. The specific objectives of the test brogram were to:

* measure the emissions of TSP, NOX, CO0, and 02.

* collect samples of exhaust gas in Tedlar bags for TNMHC analysis
by GC/FID.

* collect samples of LFG for HpS analysis.

The emission limitations for each pollutant mentioned above is as

follows:
NO,: 2.80 pounds per hour (1b/hr)
Co: 4.10 1b/hr

TNMHC:  0.04 Tb/hr
TSP: 0.50 1b/hr

_l\) 0/ Ve 1 C Environmental Services, Inc.
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3.2 Field Test Changes and Problems

The only problem encountered during the test program was a temporary
CEM system condenser freeze-up. The condenser allows for the conditioning
of the exhaust gas by removing the moisture and supplying dry sample to
the analyzers. Because of the high moisture content of fhe stack gas,
water collected in the condenser coils and froze, temporarily blocking the
sample flow. The conditibn was quickly remedied by heating the coils to
above freezing whereby the flow of sample gas was resumed. The 15 minutes
of CEM sampling time lost due'to this problem was added on to the end of
the test run. The remainder of the sampling progressed according to

schedule with no further testing or operational problems.

_R 0/ V4 1 C Environmental Services, Inc.



3.3 ET-29 - 100% Load

3.3.1 Total Suspended Particulate Summary of Results
Three Method 5 tests were performed on October 6, 1992 while the

engine was at 100% of full load. The results are shown on Table 3-2. The
average TSP emission rate was 0.03 1b/hr which was below the particulate

matter emission rate limit of 0.50 1b/hr.

3.3.2 Oxides of Nitrogen Summary of Results

Triplicate one hour Method 7E tests were conducted in conjunction
with the TSP tests. The results (Table 3-2) show an average NO, (as
NO,) emission rate of 2.4 1b/hr which is below the allowable emission

rate of 2.8 1b/hr.

3.3.3 Carbon Monoxide Summary of Results

_ Triplicate one hour Method 10 tests were conducted simultaneously
with the other compliance tests. The average CO emission rate was shown

to be 2.4 1b/hr which is below the allowable 4.1 1b/hr limit.

3.3.4 TJotal Non Methane Hydrocarbons Summary of Results

Triplicate integrated one hour Method 18 bag samples were collected
for TNMHC analyses by gas chromatography/flame jonization detection
(GC/FID). The results show an average TNMHC emission rate of 1.0 1b/hr

which is above the emission limitation of 0.04 1b/hr. Al laboratory

- analysis reports and calculations are contained in the Appendix.

li W 4 1 C Environmental Services, Inc.
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3.3.5 Fuel Analysis Summary of Results

Triplicate samples of LFG fuel were collected during the compliance
tests for H,S analysis by GC. The results showed an average HoS
content of 61.3 parts per million by volume (ppmv). The HoS content of

the fuel is not subject to any limitations.

3.4 ET-29 - 75% Load

3.4.1 Total Suspended Particulate Summary of Results
Three Method 5 tests were performed on October 7, 1992 while the

engine was at 75% of full load. The results are shown on Table 3-2. The
average TSP emission rate was 0.01 1b/hr which was below the particulate

matter emission rate limit of 0.50 1b/hr.

3.4.2 0Oxides of Nitrogen Summary of Results

Triplicate one hour Method 7E tests were conducted in conjunction
with the TSP tests. The results (Table 3-2) show an average NO, (as
NO,) emission rate of 1.3 1b/hr which is below the allowable emission

rate of 2.8 1b/hr.

3.4.3 Carbon Monoxide Summary of Results

Triplicate one hour Method 10 tests were conducted simultaneously -
with the other compliance tests. The average CO emission rate was shown

to be 2.2 1b/hr which is below the allowable 4.1 1b/hr limit.

-10-
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3.4.4 Total Non Methane Hydrocarbons Summary of Results

Triplicate integrated one hour Method 18 bag samples were collected
for TNMHC analyses by GC/FID. The results show an average TNMHC emission
rate of 0.27 Tb/hr which is above the emission limitation of 0.04 1b/hr.

3.4.5 Fuel Analysis Summary of Results

Triplicate samples of LFG fuel were collected during the compliance
tests for H,S analysis by GC. The results showed an average HyS
content of 51.0 ppmv. The HyS content of the fuel is not subject to any

lTimitations.

-11-
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4.0 SAMPLING AND ANALYTICAL PROCEDURES
4.1 Particulate Matter Tests
Particulate matter sampling was accomplished using the EPA Method 5

collection train, described in the Code of Federal Requlations, Title 40,

Part 60. It is shown schematically in Figure 4-1 and consisted of a
nozzle, probe, filter, a flexible umbilical line, Teflon sample 1ine, four
impingers, vacuum pump, dry gas meter, and an orifice flowmeter. Complete
sampling train calibrations were performed before and after the compliance
test program.

A nozzle (1) was attached to a stainless steel probe (2). Pallflex
2500 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 2489F + 25%F. An ice bath
containing four impingers (5) was attached to the back end of the filter
via a Teflon sample line. The first two impingers contained distilled
water, the third was dry, and the fourth contaiﬁed 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 ROJAC sampling

- train.

-12-

R w V4 1 C Environmental Services, Inc.



.\._.H.

uted) Bul|dues ajenoilaed § poyjal Ydl Patsipoy

I-v N9I4

I14N0IOHIINL

314N0J0W3INL

314N0J0HYINL

_ONTGNL 3T0EX314

1000V3IY FUNLVYIAHIL NDVIS
YILIHONVH ONV 3001 10114
YILIHONVH ONY 314140
YILIH- SV AL
IAWA SSVd-Ad

’ ~ dHnd

dhnd 0L IATVA NIV
_ 390V HINIVA
ayod W1 11HN
NIvVE 321 YI9NIdWI
X098 ¥ILVIN W31l 4
Y3004 ¥IL 114
300ud

312Z0N

ON3OIN

1
@) %Hl TV VLS

NI OSNINS =N 0D
e ey e g o oy

-13-.

R w Ve 1 C Environmental Services, Inc.



A nomograph was used to quickly determine the orifice pressure drop

isokinetic sampling

the bypass valve.

required for any pitot velocity pressure and stack temperature to maintain

conditions. Sampling flow was adjusted by means of

Before and after each particulate matter test run the

sampling train was leak checked.

A1l recorded test data can be found on the field data sheets

contained in the Appendix. At the end of each test, three sample

containers were used as follows:

Container 1 -

Container 2 -

Container 3 -

Filter.

Acetone wash of probe and front half of filter. The
probe and nozzles were washed and brushed three times.

Silica gel from the fourth impinger.

The samples were transported to the laboratory and the following

analyses performed:

Container 1 -

Container 2 -

Container 3 -

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

Transferred the acetone washings to a tared beaker and
evaporated to dryness at ambient temperature and
pressure. Desiccated and dried 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. _

-14-
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Prior to testing, a preliminary velocity traverse, covering all
sampling points, was performed to check for cyclonic flow. The
pitot-nulling technique was used to determine whether cyclonic flow was
present, as detailed in EPA Methods 1 and 2.

A computer program developed by ROJAC was used to calculate mass
emission rates in pounds per hour (1b/hr) based on the measured flowrates
in dry standard cubic feet per minute (dscfm). The program also
calculated percent moisture, molecular weight of the stack gas at stack

conditions, and the percent isokinetics (Appendix);

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, Appendix A, Method 3. To make accurate

assessment of the flue gas composition, redundant Orsat analyses were

conducted. During each particulate matter test run one multi-point
integrated sample of flue gas was taken for Orsat analyses. The

integrated gas sampling train used for Method 3 is shown in Figure 4-2.

4.3 Continuous Emission Monitoring

ROJAC conducted exhaust flue gas measurements for 0y, NO,, and
CO using EPA Reference Methods 3A, 7E, and 10, respectively. Sample gas
was drawn through a stainless steel probe, through a filter, a heated
Teflon éample line, and a refrigeratbr type condenser by a Teflon 1lined

diaphragm vacuum pump.

-15-
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EPA Method 3 Exhaust Gas Measurement Sampling Train
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From the pump the sample was sent into a manifold to which the
analyzers were attached. Figure 4-3 shows a schematic diagram of the CEM
sampling system.

Analyzer outputs were recorded by a data acquisition system (DAS) at
30 second intervals. Triplicate one hour test runs were conducted.

The 0, instrument was a Servomex Model 1420 analyzer which
measures 0, concentration by means of the paramagnetic suscepfibi]ity 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.

The NO, instrument was a Beckman Model 951 NO/NO, analyzer.

This analyzer utilizes the principle of chemiluminescence, whereby NO in
the sample gas reacts with ozone at a specific wavelength. The intensity
of this Tight is proportional to the NO concentration.

~ The CO instrdment was an Horiba Model PIR-2000 analyzer. This
analyzer measures CO concentration by means of non-dispersive infrared
radiation (NDIR). The infrared radiation is produced by the analyzer and
is, in turn, absorbed by the continuous flow of sample gas through the
analyzer. The percentage of infrared radiation thus absorbed is
proportional to the concentration of CO in the gas stream.

Certified EPA Protocol 1 compressed gas mixtufes of NO, CO, and
0,, supplied by Scott Specialty Gases and Matheson Gas Products, were
used as the calibration standards. The high range CO ca]ibratioh gas was
: honfprotocol, as allowed by EPA Method 10. High purity zero grade air

served as the zero gas and high-level (21.0%) 0, calibration gas.

-17-
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A full range calibration and linearity check was performed on each
analyzer at the beginning of each test day. In addition, each analyzer
was zeroed and spanned before and after each test run. These multi-point
and single-point calibrations were performed with the above-mentioned
calibration standards and zero gas. The span and zero gases passed
through all components of the sampling train except the sampling probe.

The gas mixtures were chosen in accordance with the appropriate
methodologies as outlined in CER Title 40, Part 60, Appendix A. Copies of
the EPA Protocol 1 Certifications are contained in the Appendix.

The zero and span calibrations were performed to document any
instrument drift. CEM readings were recorded at 30 second intervals by
the DAS during the entire test program. Using Equation 6C-1, the readings
were corrected to account for the zero and span values and any instrument

drift as follows:

Cgas = (€ - Co) x ma ;
Ca - Co
where Cgas = emissions concentration (ppm or %)
C = average emissions reading (ppm or %)
C, = average zero reading (ppm or %)
Ch = average span reading (ppm or %)
Cma = sPan gas concentration (ppm or %).

-19-
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4.4 Total Non-Methane Hydrocarbons Tests

TNMHC determinations were made in accordance with EPA Reference
Method 18. Collected samples were analyzed for all detectable organic
compounds, with the exception of methane (CHg), by GC/FID. Extreme care
was taken during both the sampling and analytical portions of this phase
of the testing. Strict QA/QC procedures were followed to produce the most
accurate and reliable results possible.

Integrated samples were collected in conjunction with the EPA Method
5 tests. A short non-heated Teflon sample line conveyed the exhaust gas
to a Tedlar bag. Sampling during each test run was conducted over a
minimum 45 minute period. The approximate sample volume was 28 liters (1
cubic foot) per bag.

The bags were fi]]éd at a constant rate of approximately 0.6 liters
per minute (1pm) by p1acihg them inside a rigid container and evacuating
the air within the container. The Tef]on sample line passed through the
wall of the rigid container and connected to the sample bag, creating a
vacuum seal. The resulting vacuum served to inflate the bag with the
extracted flue gas sample. In this manner, sample integrity was assured.
Each sample line/bag pair was filled, purged, and filled again to

condition the sampling train and minimize any wall absorption effects.

Figure 4-4 shows a schematic of the "bag-in-the-box" setup.

At the end of the field test program, the bag samples were rushed to
the Taboratory and analyzed within 24 hours. The analysis method for

TNMHC concentration was by GC/FID.

-20-
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GC conditions, such as column type, carrier flowrate, temperature,
and injected sample volume were carefully determined to maximize peak
resolution and separation. Calibration standards were prepared in advance
according to the Method 18 protocol. Three standards for high, low, and
midd]e‘concentration ranges were prepared to encompass the expected stack
gas concentration of each compound. Each bag sample was analyzed in
duplicate.

The Tow end of the analytical range of this method of analysis is
one (1) ppm. The precision of duplicate analyses is within 5% of their

mean value, and the accuracy is within 10% of expected values.

4.5 Fuel Analysis
In addition to the triplicate bag samples collected at the outlet

during each phase of testing, samples of LFG were also collected during
each test run. These LFG samples were analyzed for HoS content by GC
using a "Hall" detector. The results were reported in ppm by volume. A1l

laboratory analysis reports are contained ih the Appendix.
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5.0 A/QC ACTIVITIES

ROJAC 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 was
performed prior to and at the completion of the project. Referenced
calibration procedures were strictly followed and the results properly
documented and retained. The following calibrated equipment was 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 were made using a
computer program developed by the QA/QC Manager at ROJAC. This program
utilizes the calculation procedures and equatfons spécified 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.
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Data were input to the software directly from the field data
sheets. Sample calculations were performed by the spreadsheet programs,
and all information is contained in the Appendix.

Quality control for the various organic and inorganic analytical
procedures was established using field blanks, method blanks, trip blanks,
surrogate spiking, and internal standards for quantification. Any
specific occurrences encountered during sample analysis are provided in
the Appendix.

Sample analysis of TNMHC for this particular iest program was
conducted by Atlantic Analytical Laboratory, Inc. (AAL), 1ocated_in
Whitehouse, New Jersey. AAL was chosen because of their extensive
knowledge of the methodology involved, and their strict adherence to
recognized QA/QC procedures.

Sample custody procedures for this program were based on EPA
recommended procedures. The project manager was responsible for ensuring
that proper custody and documentation procedures were followed for the
field sampling and field analytical efforts. The project manager was
assisted in this effort by key sampling personnel involved in sample
recovery.

A1l sampling data, including information regarding sampling times,
locations, and any specific considerations associated with sample
acquisition were recorded in black ink on pre-formatted data sheets which

can be found in the Appendix.
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i1

Following sample collection, all samples were given a unique
alphanumeric sample identification code. Sample labels and integrity
seals were completed and affixed to the sample container. Samples were
stored in a secure area until shipment. The sample volumes were measured
and recorded, and the liquid levels on each bottle were marked. A1l
samples were packed and shipped according to Department of Transportation
(DOT) guidelines. As thé samples were packed for shipment to the
appropriate laboratories, chain-of-custody forms were completed for each

shipment box, and enclosed therein.
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APPENDIX A

Test Results and Calculations
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I“—

CLIENT: ET/OCEANSIDE
PROJ. NO.: D92-09

LOCATION: OQUTLET - 100% LOAD

RUN NO.:
DATE:
TIME:

PBAR, (in. Hg)

STACK AREA, (Sq. Ft.)
NOZZLE DIA., (in.)
TOTAL TIME, (minutes)
CALIBRATION FACTOR
PITOT COEFFICIENT
SQ.RT.DELTA P, (in. H20)
DELTA H, (in. H20)
METER TEMP., (Degree F)
STATIC PRESS., {in. H20)
STACK TEMP., (Degree F)
METER VOLUME, (cu.ft.)
TOTAL H20 VAPOR, (m1)
€02 IN STACK GAS, (%)
02 IN STACK GAS, (X)

CO IN STACK GAS, (%)

N2 IN STACK GAS, (%)
TOTAL PART. CATCH, (mg)
HYDROGEN IN FUEL, (%)
CARBON IN FUEL, (%)
SULFUR IN FUEL, (%)
NITROGEN IN FUEL, (%)
OXYGEN IN FUEL, (%)
GCV, (BTU/1b)

METER VOL. STD, (cu.ft.)
H20 IN STACK GAS, (%)
STACK GAS MOLECULAR WT
EXCESS AIR, (%)

STACK GAS VEL., (FPM)
GAS FLOWRATE, (ACFM)
STP FLOWRATE, (DSCFM)
ISOKINETIC, (%)

PART. CONC., (GR/ACF)
PART. CONC., (6R/DSCF)
EMISSION RATE, (1b/hr)
CONC., (GR/DSCFR12%C02)
F-FACTOR, (DSCF/MMBTU)
EMISSIONS, (1b/MMBTU)

EPAM2345

M5-1
10/06/92
1015-1125

30.36
0.55
0.188
64
1.0014
0.84
1.61
1.32
82
0.96
855
40.17
100.7
12.6
6.4
0.0
81.0
6.3

39.89
10.62
28.97

42.7
8472.58
4660

1701

104.6
8.8953E-04
2.4371E-03
0.04
2.3210E-03
ERR

ERR

EPA METHODS 2, 3, 4, AND 5

M5-2
10/06/92
1212-1323

30.36
0.55
0.188
64
1.0014
0.84
1.66
1.28
82
0.97
855
40.01
130.3
12.8
6.0
0.0
81.2
5.0

39.73
13.37
28.64

38.9
8784.85
4832

1709

103.7
6.8699E-04
1.8419E-03
0.03
1.8205¢-03
ERR

ERR

Page 1 of 2

M5-3
10/06/92
1353-1502

30.36
0.55
0.188
64
1.0014
0.84
1.65
1.18
88
1.00
854
38.76
119.3
12.9
6.1
0.0
81.0
3.5

38.08
12.86
28.73
39.9
8703.87
4787
1705

99.6

5.0542E-04

1.4181E-03

0.02
1.3200E-03
ERR

ERR

ROJAC Environmental Services, Inc.

AVERAGE

30.36
0.55
~0.188
64
1.0014
0.84
1.64
1.26
84
0.98
855
39.65
116.

oo —
- o0 O MN
T
O 0O 0 000 W ~» O NN

(=2 = = B~ I — Y~ B

39.22
12.28
28.78

40.5
8653.77
4760

1705

© 102.6
6.9398E-04
1.9327E-03
0.03
1.8205E-03
ERR

ERR



EPA METHODS 2, 3, 4, AND 5

CLIENT: ET/OCEANSIDE
PROJ. NO.: DS2-09
LOCATION: OUTLET - 75% LOAD

EPAM2345

Page 2 of 2

ROJAC Environmental Services, Inc.

RUN NO.: M5-4 M5-5 M5-6 AVERAGE
DATE: 10/07/92 -10/07/92 10/07/92
TIME: 0928-1037 1112-1221 1258-1406
PBAR, (in. Hg) 30.30 30.30 30.30 30.30
STACK AREA, (Sg. Ft.) 0.55 0.55 0.55 0.55
NOZZLE DIA., (in.) 0.250 0.250 0.250 0.250
TOTAL TIME, (minutes) 64 ‘ 64 64 64
CALIBRATION FACTOR 1.0014 1.0014 1.0014 1.0014
PITOT COEFFICIENT 0.84 0.84 0.84 0.84
SQ.RT.DELTA P, {in. H20) 1.49 1.50 1.45 1.48
DELTA H, (in. H20) - 2.92 3.00 2.78 2.90
METER TEMP., (Degree F) 84 g1 90 88
STATIC PRESS., (in. H20) 0.90 0.92 0.90 0.81
STACK TEMP., (Degree F) 884 800 894 - 893
METER VOLUME, {(cu.ft.) 56.68 £8.37 56.85 57.30
TOTAL H20 VAPOR, (m1) 189.6 189.1 192.1 190.3
C02 IN STACK GAS, (%) 13.5 13.7 13.9 13.7
02 IN STACK GAS, (%) 5.1 4.9 4.9 5.0
. CO IN STACK GAS, (%) 0.0 0.0 0.0 0.0
N2 IN STACK GAS, (%) 81.4 81.4 81.2 81.3
TOTAL PART. CATCH, (mg) 2.5 1.6 2.2 2.1
HYDROGEN IN FUEL, (%) 0.0
CARBON IN FUEL, (%) 0.0
SULFUR IN FUEL, (%) 0.0
NITROGEN IN FUEL, (%) 0.0
OXYGEN IN FUEL, (%) 0.0
GCV, (BTU/1b) 0.0
METER VOL. STD, (cu.ft.) 56.18 57.13 55.72 56.35
H20 IN STACK GAS, (%) 13.71 13.48 13.96 13.72
STACK GAS MOLECULAR WT 28.67 28.72 28.869 28.69
EXCESS AIR, (%) 31.1 29.5 29.6 30.1
STACK GAS VEL., (FPM) 7975.19 8076.29 7803.72 7951.73
GAS FLOWRATE, (ACFM) 4386 4442 4292 4373
STP FLOWRATE, (DSCFM) 1508 1514 1462 1495
ISOKINETIC, (%) 83.9 95.2 96.2 95.1
PART. CONC., (GR/ACF) 2.3623E-04 1.4732E-04 2.0744E-04 1.8700E-04
PART. CONC., (GR/DSCF) 6.8658E-04 4.3212E-04 6.0921E-04 5.7587E-04
EMISSION RATE, (1b/hr) 0.01 0.01 0.01 0.01
CONC., (GR/DSCF@12%C02) 6.1030E-04 3.7850E-04 5.2594E-04 5.0491E-04
F-FACTOR, (DSCF/MMBTU) ERR ERR ERR ERR
EMISSIONS, (1b/MMBTU) ERR ERR ERR ERR



EXAMPLE CALCULATIONS . EPA METHODS 2, 3, 4, AND 5

CLIENT:  ET/OCEANSIDE
LOCATION:  OUTLET - 100% LOAD
PROJ. NO: D32-09

DATE: 10/06/92

EMISSION CALCULATION SYMBOLS

INPUTS

P bar = 30.36 -Barometric pressure, "Hg

As = 0.55 -Cross sectional area of duct, square feet
Dn = 0.188 -Nozzle Diameter, inches

Ttot = 64 -Total sampling time, minutes

Y = 1.0014 -Dry gas meter calibration factor

Cp = 0.84 -Pitot tube coefficient, dimensionless

DP avg = 1.6100 -Average square root of velocity head, sqrt(" H20)
DH avg = 1.32 -Average orifice pressure drop, "H20

Tm avg = » 82 -Average dry gas meter temperature, degrees F
Ps avg = 0.96 -Average duct static pressure, “H20

Ts avg = 855 -Average Stack Temperature, degrees F

Vm tot = 40.167 ~-Total meter sample volume, cubic feet
Vi+Vsg = 100.7 -Total volume of liquid collected

% C02 = 12.6 -Percent C0Z by volume (dry basis), %

% 02 = 6.4. -Percent 02 by volume (dry basis), %

% CO = 0.0 -Percent CO by volume (dry basis), %

% N2 = 81.0 -Percent N2 by volume (dry basis), %

Mn = 6.3 -Total particulate collected, mg

Fuel Input

%H = -Percent by weight of hydrogen in fuel

%C = -Percent by weight of carbon in fuel

%S = -Percent by weight of sulfur in fuel

#*N = -Percent by weight of nifrogen in fuel

%0 = -Percent by weight of oxygen in fuel

GCV = -Gross calorific value of fuel, BTU/1b
Tstd = 68 -Standard Temperature, degrees F

Pstd = 29.82 -Standard Pressure, "Hg‘

Lp = -Final Leak Rate of Sampling Train, cfm

EXCALTSP Page 1
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EXAMPLE CALCULATIONS EPA METHODS 2, 3, 4, AND 5

1. Volume of Sampie Measured By Dry Gas Meter, Corrected to Standard Conditions (Vm std)

(Tstd + 460) Pbar + (DH avg/13.6)

= Vm total «x Y X eeveccccccccse | ceeccmmceeemeeeeeeeeee
Tm avg + 460 Pstd
68 + 460 30.36 + 1.32 /13.6
= 40.167 x 1.001 x —--m--------- X  mmmmmmem e e
82 + 460 29.92
Vm std = 39.89 dscf

2. Moisture Content of Duct Gas {%H20)

soer . { - e T "
0.04707 x (Vi + Vsg) o gt o m
L T o SE B AT
Vm std + 0.04707 x (Vi + Vsg) ,f_. P e i -
0.04707 X 100.7
39.8876 + 0.04707 x 100.7
% H20 = 10.62 % UV yoLumE Lt
3. Molecular Weight of Stack Gas (MW)
%H20 ‘
= {(0.44 x %C02) + (0.28 x %CO) + (0.28 x %N2) + (0.32 x %02)} x {1 - --=-eu- } + {0.18) (% H20)
: 100
10.62
={(0.44 x 12.6 ) + (0.28 x 0)+{0.28 x 81 )+ (0.32x 6.4)} x (1------- )+ (0.18 x 10.62 )
100

Mé = 28.97 b/1b-mole

EXCALTSP . Page 2 ROJAC Environmental Services, Inc.



EXAMPLE CALCULATIONS EPA METHODS 2, 3, 4, AND 5

4. Average Duct Gas Density (Dst)

Pbar + Ps avg/13.6
0.0458 x MW { =mm-memmmemmemmeeeeoeee- }

0.0458 x MW  x  { mmeeemmcemmecccmmmeee- }
855 + 460

Dst 0.0307 bs / cubic feet

5. Excess Air (EA)

%02 - (0.5 %0 )
- 100 x { ======mmmmmmmmmmmmmmm oo }
0.264 x %N2 - (%02 - (0.5x %0 ))

6.4 - (0.5x 0)
- 100 x { —---=-ceee- - -
0.264 x 81 - ( 6.4- (0.5x 0))

EA = 42.71 %
6. Average Duct Velocity (Vs)
Ts avg + 460
= 5129.4° «x Cp x DPavg x SQRT { ~—-c--cmmmmm ol }

, 855 + 480
5129.4 «x 0.84 x  1.61 x SORT { e —. }
(30.36 + 0.96 /13.6) x 28.96

Vs 8472.6 ft/min

EXCALTSP Page 3 ROJAC Environmental Services, Inc.



EXAMPLE CALCULATIONS EPA METHODS 2, 3, 4, AND 5

7. Duct Volumetric Flow Rate, (Q)

Vs x As

8472.58 x 0.55

Vs 4660 acfm

8. Duct Volumetric Flow Rate, Corrected to Dry Standard Conditions (Qstd)

% H20 Tstd + 460 P bar + Ps avg/13.6
=Q x {1 - ------ ) B e ) x (emmmemm e )
100 Ts avg + 460 P std
O.do -
10.62 68 + 460 30.36 + 0.96 /13.86
= 4658.92 x (1 -  --—--- ) x | ) X (smmmmmm el )
100 Ts avg + 460 29.92

Qstd

1701 dscfm

9. Isokinetic Factor

L. 5.67 x ( Ts avg + 460) x  Vm std
Ps avg *H20 Dn '2 x 0.7854
(P bar + e ) x Vs x Ttot x (1------- ) X (e )
13.6 100 144

5.67 x ( B55 + 460) x 39.88

( 30.36 + ----o- ) x 4653.9 .x 64 x (1 - -=--o- IR T o — - )

EXCALTSP Page 4 ROJAC Environmental Services, Inc.



- EXAMPLE CALCULATIONS A EPA METHODS 2, 3, 4, AND 5

10. Actual Particulate Concentration, (C)

0.01543 x Mn x (Tstd + 460) x ( P bar + Ps avg/13.6) X (1 - (% Heo /100)

Vm std x (Ts avg + 460) x P std

0.01543 «x 6.3 x ( 68 + 460) x ( 30.36 + 0.96 /13.8) x (1 - (10.62 /100)

39.88 x ( 855 + 460) x 29.92

(@]
[}

0.0009 grains/acf

11. Particulate Concentration, Corrected to Dry Standard Conditions, (Cs)

Mn
= 0.01543 x  ------
Vm std
6.3
= 0.01543 x  ------
39.88

Cs "= 0.0024 gr/dscf

12. Particulate Emission Rate, (ER)

0.008571 «x Cs x Qstd

0.008571 x 0.002 x 1700.8

ER 0.036 bs/hr

EXCALTSP Page 5 ROJAC Environmental Services, Inc.
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EXAMPLE CALCULATIONS ' EPA METHODS 2, 3, 4, AND 5

13. F - Factor (F)

(1 x10'6) x {(3.64 x %H ) + (1.53 «x % )+ (0.57 x % )+ (0.14 x %N ) - (0.46 x %0 )

GCV
(1 x 10'6) x {(3.84 x ) + (1.53 x ) + (0.57 x ) + (0.14 x ) - (0.456 x )
F = ERR dscf/MM BTU
14. Particulate Emission, (E)
20.9
= 0.0001429 x  Cs «x Y (R )
20.9 - %02
20.9
= 0.0001429 x 0.002 x ERR x  (--===cmmmmmmemems )

m
[

ERR Tb/MM BTU

15. Particulate Concentration Corrected to Dry Standard Conditions and 12% CO2, (Cs ©12%C02)

12
= (s
%C02
12
= 0.002 x ------
12.6

Cs ©12%C02 = 0.0023 grains/dscf @ 12% C02

EXCALTSP Page 6 ROJAC Environmental Services, Inc.
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-
[

EXAMPLE CALCULATIONS ) EPA METHODS 2, 3, 4, AND §
16. Allowable Leak Rate, (La)
Vm tot
= 0.02 cfmor 0.04 X mm—eee-
T tot
40.16
= 0.04 X  =—e=--
64

17.

La = 0.02510 cfm

Correction for Excessive Leak Rate, (Vmc total)
if Lp > La use Vmc total in place of Vm total in all subsequent equations.

Lp - Final leak rate of sampling train, cfm

Vm tot - ( Lp - La ) x T tot

40.167 - ( 0 - 0.0251 ) «x 64

Vmc tot = 41.7736 cubic feet

EXCALTSP Page 7
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APPENDIX B
Field Data Sheets

R w l 1 C Environmental Services, Inc.
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 CEM SYSTEM CALIERATION DATA
EPA Methods 3A, 6C, and 7E

SOURCE FICATION: 0o ncs de Lp.ndml/E T —29 ¥ 007 1007 [oad -
DATE: /0/6/91
RUN NO: Liea + %) = —
GAS cmm:hﬂDx (/O/b /“H)
ATTENUATION (SPAN): () - 5p o ppre
ANALYZER CALIERATION DATA AND/OR LINEARTTY CHECK:
- ZERO MIDRANGE HIGH RANGE
CAL GAS CONCENTRATION: 0.0 97.< | 2ua.0 4£0.0
ANALYZER CAL RESFONSE: 0.8 75.3 | 2452 H-£6. 1
ABSOIUTE DIFFERENCE: n.& /’f 3. é,‘/"
CALTERATION ERROR (<2%): 0.2, 0. 4%, 0.¢% /.39,
SYSTEM CAL EIAS & IRIFT:
FRE CAL FOST CAL
ANALYZFR SYSTEM  {SYSTEM BIAS SYSTEM  |SYSTEM BIAS | IRIFT
CAL RESPONSE {CAL RESFONSE|  (<5%) CAL RESFONSE|  (<5%) (<3%)
ZERO: 0. ¢ 0.9 007, /.3 0.1% | 0.1
UPSCALE: 245, 2 249, | /. 0% 239. 5 L1 % oY
SYSTEM BIAS = (SYSTEM CAL RESFONSE - ANAIYZFR CAI, RESPONSE) % 100
SPAN .
DRIFT = (POST SYSTEM CAL, RESPONSE ~ PRE SYSTEM CAL RESPONSE) 100'
- SPAN
- - Cra -
EQ. 6C-1: Cgas = (C = C,) X <~ —c ¢ ¢ =__/90.2 (RUN AVERAGE)
G- % S Y| (AVERAGE ZERD)
Cp 239, & (AVERAGE SPAN)
Cra = __2¥2.0 (SPAN GAS CONC)
cgas =_/91.7 (POLLUTANT OONC)




CEM SYSTEM CALIERATION DATA
EPA Methods 33, 6C, and 7E

nmw:ﬁwiaﬂ, L.m«d@"ll/ ET-a9 #po7 75% lood
DATE: /0/7/92
RON NO: / ; peai ¥ *4 /0435'—/035‘)
GAS OON X
ATTENUATION (SPAN): ()-S50 ff mn
ANALYZER CALTBRATION DATA AND/OR LINEARTTY CHECK:
ZERO MIDRANGE HIGH RANGE
CAL GAS CONCENTRATION: 0.0 97.c | ata.p H-£0.0
ANALYZFR CAL RESPONSE: 0 98 3 2470 P
ABSOIUTE DIFFERENCE: 0.7 0’ g 5 0 /.5
CALTERATION ERROR (<2%): 0.1%. 0 2%, /0%, 0.37.
SYSTEM CAL BIAS & DRIFT:
FRE CAL FOST CAL
ANALYZER SYSTEM  |SYSTEM BIAS SYSTEM.  |SYSTEM BIAS | DRIFT
CAL RESPONSE |CAL RESFXSE|  (<5%) CAL RESPONSE|  (<5%) (<3%)
ZERO: 0.7 o 0.1% 4.3 07% 0.5
UPSCALE: | L4 0 242.9 0.8% | Jus | 03% 1059,
SYSTEM BIAS = (SYSTEM CAL RESPONSE - ANAIYZFR CAL RESPORSE) 0
SPAN
DRIFT = (POST SYSTRM CAL RESPONSE - PRE SYSTEM CAL RESPONSE) x 100
SPAN
BQ. 6C-1: Cpo = (C - C) X < -c c = /%7.4 (RUN AVERAGE)
S . (AVERAGE ZERO)
Cn = __J4¥3 (AVERAGE SPAN)
Cra JYD.C (SPAN GAS CONC)
Cqas = [47. ] (POLLUTANT CONC)




l.‘ -

. CEM SYSTEM CALIERATION DATA
EPA Methods 3A, 6C, and 7E

SOURCE FICATION: D censide La\molﬂn/ET—oz": 007  75% load
DATE: /0/7 qa _ '

RNNo: &< (/15— (215)

GAS QONSTITUENT: A O y

ATTENUATION (SEAN): _ spQ fpm

ANALYZFR CALTERATION DATA AND/OR LINEARITY CHECK:

= ZERO MIDRANGE HIGH RANGE
CAL GAS CONCENTRATION:
ANALYZFR CAL RESPONSE:
ABRSOLUTE DIFFERENCE:
CALTERATION ERROR (<2%):
SYSTEM CAL BIAS & IRIFT:
FRE CAL , FOST CAL
ANALYZFR SYSTEM  |SYSTEM BIAS SYSTEM  |SYSTEM BIAS | DRIFT
CAL RESPONSE {CAL RESFONSE|  (<5%) CAL RESPONSE (<5%) (<3%)
- 2R3 0.7 4.3 0.7 % Lo 0% | 077
UPSCALE: 247, D J4S. 0.3, 247.7 019 | oxd
SYSTEM BIAS = (SYSTEM CAL RESPONSE ~ ANAIYZFR CAL RESPONSE) 4 100
SPAN
IRIFT = (POST SYSTEM CAL RESPONSE - PRE SYSTPM CAI, RESPONSE) % 100
. SPAN
- Ca -
EQ. 6C-1: Cgas = (C = Co) x ok c = (03 .44 (RUN AVERAGE)
G~ % C 2.7 (AVERAGE ZERD)
Cn QLT (AVERAGE SPAN) -
G = I42.0 (SPAN GAS CONC)
Cqas = 99.9 (POLLUTANT CONC)




SOURCE

DATE: /0/7/aa

ANALYZER CALTERATION DATA AND/OR LINEARTTY CHECK:

CEM SYSTEM CALTERATION DATA
EFA Methods 3A, 6C,

RON NO: '+ (, {/,zsv—/ssv
GaS : MOy

ATTENUATION (SFAN): o - 500 7P

ad 7E

CATION: (c esins) de MQH/QT—OM *oo7~ .7§°/a [ood

ZERD MITRANGE HIGH RANGE
CAL GAS OCNCENTRATION:
ANALYZFR CAL RESPONSE:
ABSOILUTE DIFFERENCE:
CALTERATION ERRCR (<2%):
SYSTEM CAL BIAS & DRIFT:
PRE CAL FOST CAL
ANALYZFER SYSTEM SYSI’DI BIAS SYSTEM SYSTEM BIAS IRIFT
CAL RESEONSE |CAL RESECNSE|  (<5%) CAL RESEONSE|  (<5%) (<3%)
ZERO: 0.7 /D 0./ % /9 0.2°% | 0.4,
UPSCALE: .
247.0 247 F 0.2 NDT WA 0.1 | 027
SYSTEM BIAS = (SYSTEM CAL RESFONSE - ANAIVZFR CAL RESFONSE) 5 100
SPAN
IRIFT = (POST SYSTEM CAL RESPONSE - PRE SYSTEM CAL RESEONSE) , 100
SPAN
E. 60-1: Cpo = (C = ) X — cC =__/Iip3 (RUN AVERAGE)
@ % ¢, = LS (AVERAGE ZERO)
Cy QY7 2 (AVERAGE SPAN)
Cpa 2420 (SPAN GAS CONC)
Cgas = — 1072 (POLIUTANT CONC)




SOURCE IDENTIFICATION:
DATE: /o[ b /94
RUN : r\w‘

GAS

ANALYZFR CALTBERATION DATA AND/OR LINEARITY CHECK:

- CEM SYSTEM CALIERATION DATA
EPA Methods 3A, 6C, and 7E

SPo fpm

Otceanm side LAN,JL,-H/ET'—,,M # 007

v (1ois- 14)
ATTENUATION (SPAN): ) _

/00 ‘yo /oo\d

CAL GAS CONCENTRATION:
ANALYZER CAL RESFONSE:
ABSOLUTE DIFFERENCE:
CALTERATION ERROR (<2%):

SYSTEM CAL BIAS & IRIFT:

ZERO

HIGH RANGE

0.9

[H. D

2840

0.4

[4E

L | 278 2

HL7- D
4904

0.4

3L

5.7

3.4

041

0.7%

/a9

077

UPSCALE:

EQ. 6C-1: C

gas

FRE CAL

FOST CAL

CAL RESPQNSE

SYSTEM
CAL RESFQNSE

SYSTEM, BIAS

(<5%)

CAL RESPONSE

SYSTEM

SYSTEM BIAS

DRIFT

(<5%) (<3%)

0.4

3.0

0.7%

st

0.8% 1o .27

4904

495, &

/.07

458. 8

0.3% |1 4%

IRIFT =

SYSTEM, BIAS

{POST SYSTEM CAL RESPONSE =~ PRE SYSTEM CAL RESPONSE)

(SYSTEY CAL RESPONSE - ANAILYZER CAL RESPONSE) x 100

SPAN

= (C-cC) x

- SPAN

370

40

49a.2

£7. C

373 1

X 100

(RUN AVERAGE)
(AVERAGE ZERD)
(AVERAGE SPAN)
(SPAN GAS CONC)
(POLLUTANT CONC)




o

SOURCE IDENTIFICATION: O cesmside Lond

DATE: (o] 6[9.

RUN NO: #. (/a72 - 1372
GAS mNsrrmBg: o )
ATTENURTION (SPAN): ;) _ o5y

- CEM SYSTEM CALIERATION DATA
EPA Methods 3A, 6C, and 7E

0 ppm

ANALYZER CALTERATION DATA AND/OR LINEARITY CHECK:

/ET-oZ‘} * 007

)00 ‘/ol [oad

ZERO MIDRANGE HIGH RANGE
CAL GAS CONCENTRATION:
ANALYZER CAL RESFONSE:
ABSOLUTE DIFFERENCE:
CALTERATION ERROR (<2%):
SYSTEM CAL BIAS & IRIFT:
FRE CAL FOST CAL
ANAIYZER SYSTEM  |SYSTEM BIAS SYSTEM  |SYSTEM BIAS | DRIFT
CAL RESPONSE |CAL RESFNSE|  (<5%) CAL RESFONSE|  (<5%) (<3%)
2R s Y o p.89. /.5 0.2% | ob,
UPSCALE: | 450 4 4278 0. 39 4£9.3 0.2% |01
SYSTEY, BIAS = (SYSTEM CAL RESPONSE = ANALYZER CAI, RESPONSE) % 100
SPAN
DRIFT = (POST SYSTEM CAL RESPONSE - PRE SYSTEM CAL RESPONSE) x' 100
SPAN E
BEQ. 6C-1: cgas =(C-C) x T -c c =_ 37¢¢ (RUN AVERAGE)
C, = 3.0 (AVERAGE ZERD)
Cp 4¢9. 1 (AVERAGE SPAN)
Cra 487.¢ (SPAN GAS OOHNC)
Coas = === (POLLUTANT CONC)

373,




CEM SYSTEM CALTERATION DATA
EFA Methods 3, 6C, and 7E

SOURCE IDENTIFICATION: () cromn Srae Lownd A‘H/ET— 29 #0007 /00% [oadd
DATE: /o / 6 [aa
RN NO: 4 3
GAS CONSTITUENT: CO (1400 — /SD0)
anN S N
ATTENUATT (SPAN) O— 5V Py
ANALYZER CALTERATION DATA AND/OR LINEARITY CHECK:
ZERD MITRANGE HIGH RANGE
CAL GAS CONCENTRATION:
ANAIYZFR CAL RESPONSE:
ABSOIUTE DIFFERENCE:
CALTERATION ERROR (<2%):
SYSTEM CAL BIAS & IRIFT:
FRE CAL FOST CAL
CAL RESPONSE |CAL RESPCNSE (<5%) CAL RESPONSE (<5%) (<3%)
ZERO: 0. % /.S 0.2, )i 0.1% | pi
UPSCALE: HAD 4 459 3 029, 4909 017 0.3%
SYSTEM BIAS = (SYSTEM CAI RESPONSE — ANAIYZFR CAI, RESPONSE) x 100
SPAN
IRIFT =

E. 60-1: Cppe = (C - C;) X

———.I
G -G

\ané’)EPoO Nl

/.3

4490 |

487 0

3704

(POST SYSTEM CAL, RESPONSE - PRE SYSTEM CAT, RESPONSE) X 100
SPAN

(RUN AVERAGE)
(AVERAGE ZERO)
(AVERAGE SPAN)
(SPAN GAS CONC)
(FOLLUTANT CONC)




' CEM SYSTEM CALIERATION DATA
EPA Methods 32, 6C, and 7E

SOURCE FI&LTION: OCUV\S;Q]C- Lowd & n /ET"J\Q #Fo07 75%—; |oad
DATE: /057’41_ :
RN NO: Lineovidy + *H (0935'— /035’>
GAS CONSTTTUENT: (O
ATTENUATION (SPAN): g~ SV0 ppim
ANALYZFR CALIERATION DATA AND/OR LINEARTTY CHECK:
ZERO MIDRANGE HIGH RANGE
ABSOLUTE DIFFERENCE: /.2 e 5.9 3
CALTERATION ERROR (<2%): 0.2% ) 3% 0.6, 0.77.
SYSTEM CAL BIAS & DRIFT:
FRE CAL FOST CAL
ANALYZER SYSTEM  [SYSTEM BIAS SYSTEM  |SYSTEM BIAS | IRIFT
CAL RESPONSE |CAL RESPONSE|  (<5%) CAL RESPONSE (<5%) (<3%)
ZERO: ) 2.2 0.27% —0.2 0.3% | 0.5%
UPSGRLE: | 4904 Y94 o 0.8, £93.5 0.6% loa
SYSTEM BIAS = (SYSTEM CAL RESPONSE - ANALYZFR CAL RESPONSE) 400
SPAN N
DRIFT = (FOST SYSTRM CAL RESPONSE - PRE SYSTEM CAL, RESFONSE) o 100
- SPAN
. - Cra _ _ _
BQ. 6C-1: Cpc = (C - Cp) X , c = e 2 (RUN AVERAGE)
G - S »
C L0 (AVERAGE ZERD)
Cp Ha4.0 (AVERAGE SPAN)
Cra 4£7. 0 (SPAN GAS ODNC)
Coas = #08. {POLIUTANT CONC)




- CEM SYSTEM CALIERATION DATA
EFA Methods 3A, 6C, and 7E

SOURCE IDENTIFIGATION: 0 Ceomnerde Land f11/ ET-39 # 007 7S %. lood
DATE: /0[7/9.
RNNo: #'5 (1115- 12/s)
GAS CONSTITUENT: CAO
ATTENUATION (SPAN): 0-5D0 ppm
ANALYZFR CALYBRATION DATA AND/OR LINEARITY CHECK:
ZERO MIDRANGE HIGH RANGE
CAL GAS CONCENTRATION:
ANALYZFR CAI RESPONSE:
ABSOIDTE DIFFERENCE:
CALTERATION ERROR (<2%):
SYSTEM CAL BIAS & IRIFT:
FRE CAL FOST CAL
ANALYZER SYSTEM  |SYSTEM BIAS SYSTEM  |SYSTEM BIAS | DRIFT
CAL RESFONSE |CAL RESFRSE|  (<5%) CAL RESFONSE|  (<5%) (<3%)
ZERO: /.2 — D2 0.3% 0.3 0.2 | pi%
UPSCALE: 490 .4 4935 A 495.8 1 1% o5,
SYSTEM BIAS = (SYSTFEM CAL RESPONSE - ANATYZFR CAI. RESPONSE) ¥ 100
SPAN N
IRIFT = (POST SYSTEM CAL RESPONSE - PRE SYSTEM CAL RESPONSE) 1oo»
: SPAN
_ Cra -
BQ. 6C-1: Cpo = (C - ) x — c =__397.¢ (RUN AVERAGE)
- % Co 0.1 (AVERAGE ZERD)
Cn 4947 (AVERAGE SPAN)
Cra 4£7.0 (SPAN GAS CONC)
Coas = —32/.& (POLLUTANT CONC)




CEM SYSTEM CALIERATICN DATA
EPA Methods 33, 6C, and 7E

SOURCE IDENTIFIGATION: (¢ esuns/de Lomd &1l [ET— 24 *0p7 759 |

oo.d
DATE: /0/ 7/74
RN NO: %( (1250 /35D) -
GAS CONSTTTUENT: (O
ATTENUATION (SERN): 0~ S00 4.,
ANALYZER CALTERATION DATA AND/CR LINEARTTY CHECK:
ZERO MITRANGE HIGH RANGE
CAL GAS CONCENTRATION:
ANALYZER CAL RESFONSE:
ABSOIUTE DIFFERENCE:
CALIERATION ERROR (<2%):
SYSTEM CAL BIAS & DRIFT:
FRE CAL FOST CAL
ANALYZEFR SYSTEM SYSTEM RIAS SYSTEM SYSTEM BIAS DRIFT
CAL RESEONSE |CAL RESPONSE|  (<5%) CAL RESEONSE|  (<5%) (<3%)
ZERO: /. 2 0.3 0.2 /.0 0.p7. 0./% |
UPSCALE: 4304 #9< £ /.17 49<7 ). 7L | oot
SYSTEM BIAS = (SYSTPM CAL RESFONSE - ANALYZER CAL RESPONSE) , 100
SPAN
IRIFT = (POST SYSTEM CAL RESPONSE - PRE SYSTEM CAL RESFONSE) < 100
SPAN
K. 6C-1: Cgpo = (C - C,) % . =__ _4pp7  (RUN AVERAGE)

c

Co 0.7 (AVERAGE ZERO)
G =_*is.F (AVERAGE SPAN)
Cpa =___4£7.0 (SPAN GAS CDNC)
Coas = —323. (POLLUIANT CONC)




CEM SYSTEY. CALIERATION DATA
EPA Methods 32, 6C, and 7E

SOURCE mn'xncmnon D iim S e foond Cﬂl/E.T— 29 EocT Joc 7 )y e
DATE: /0/¢ /41 __
RN NO: Linendgy + *| (1015— j141)
GAS CONSTTTUENT: (0,
ATTENUATION (SPAN) C-a<l
ANALYZER CALIBRATION DAI?\.AND/OR LINEARTTY CHECK:
ZERO MIDRANGE HIGH RANGE
CAL GAS CONCENTRATION: 0.0 I 1%, 0.9
ABSOIUTE DIFFERENCE: 0.0 7' 0. 3 % 0.) 9/.
CALTERATION ERROR (<2%): 0.0 0.7 A
SYSTEM CAL BIAS & DRIFT:
FRE CAL FOST CAL
ANAI YZER SYSTEM  |SYSTEM BIAS SYSTEM  |SYSTEY, BIAS | DRIFT
CAL RESFQNSE |CAL RESPOISE (<5%) CAL RESFONSE (<5%) (<3%)
ZERO: 0.07, 0.0 0.07. 0. °. 0.4% | oq9
UPSQ2IE: /6.3, /. 2L 0.4 /b 37, 0.0, 0.4
SYSTEM BIAS = (SYSTEY CAL RESPONSE = ANAIYZER CAL RESPONSE) ¥ 100
SPAN
IRIFT = (POST SYSTEM CAL RESPONSE — PRE SYSTEM CAL RESFONSE) % 100
SPAN
. - Ga ~
EQ. 6C-1: C (C-cC) x . c = 5.9 (RUN AVERAGE)
gas o G - G p
C ) (AVERAGE ZERD)
G = (6.3 (AVERAGE SPAN)
Ca = 1 1 (SPAN GAS CONC)
Cqas = £ & (POLLUTANT CONC)




CEM SYSTEM CALYERATION DATA
EPA Methods 3A, 6C, and 7E

SOURCE IDENTTFICATION: ()Céoon <ide. Wa&-u/g—r 29 * o7 jocle  lead
DATE: /o/L'/q.:_
RN NO: "4 gia/;z- 1312)
GAS : Oy
ATTENUATION (SPAN): 0 - 3¢ /s
ANALYZER CALIERATION DATA AND/OR LINEARTTY CHECK:
ZERO MIDRANGE HIGH RANGE
CAL GAS CONCENTRATION:
ANALYZER CAL RESPONSE:
ABSOLUTE DIFFERENCE:
CALTERATION ERROR (<2%):
SYSTEM CAL BIAS & IRIFT:
FRE CAL FOST CAL
ANALYZER SYSTEM  |SYSTEM BIAS SYSTEM  |SYSTEM BIAS | IRIFT
CAL RESPQNSE |CAL RESFRSE|  (<5%) CAL RESFONSE|  (<5%) (<3%)
ZERD: 0.0% 0.1 % 0.4, 0.4 % o4 | poY.
UPSCALE: N /&3 0.0 /6. 37 0.0% | op%
SYSTEM BIAS = (SYSTEM CAL RESPONSE - ANAIVZER CAL RESPONSE) o 100
SPAN
DRIFT = (POST SYSTRM CAL RESPONSE - PRE SYSTFM CAL RESPONSE) 'y 100
. SPAN
- . G -~
EQ. 6C-1: cgas = (C-C)) x — ¢ c = S5 £ (RUN AVERAGE)
G- % Co 0! (AVERAGE ZERD)
Cn /£ 3 (AVERAGE SPAN)
CGa = 1é.] (SPAN GAS OONC)
Coas = L7 (POLLUTANT CONC)




l"‘

- CEM SYSTEM CALTIERATION DATA
EPA Methods 3A, 6C, and 7E

SOURCE FICATION: Ocerurside Land 51 /r:'r— 29 *¥p07 100 % Jond
DATE: /o /6 /[/92
RUON NO: & [ #00 - /57;0)
GAS OO : O,
ATTENURTION (SPAN): ~__,CY,
ANALYZFR CALIERATION DATA AND/OR LINEARITY CHECK:
ZERO MIDRANGE HIGH RANGE
CAL GAS CONCENTRATION:
ANALYZER CAL RESPONSE:
ABSOLUTE DIFFERENCE:
CALTERATION ERROR (<2%):
SYSTEM CAL BIAS & IRTFT:
FRE CAL FOST CAL
ANALYZER SYSTEM |SYSTEM EIAS SYSTEM  |SYSTEM BIAS | IRTFT
CAL RESFQNSE |CAL RESFQNSE|  (<5%) CAL RESFONSE (<5%) (<3%)
ZERo: 0.0%, 0.17. 0.4% 0.0% 007 | 0¥l
UPSCRLE: [t 39, (6. 37, 0.0Y. Ty ot | o4
SYSTEY, BIAS = (SYSTPY CAL RESPONSE - ANALYZFR CAl, RESPONSE) x 100
SPAN
IRIFT = (POST SYSTRM CAL RESFONSE - PRE SYSTEM CAL RESPONSE) - x 100
, SPAN
BQ. 6C<1: Cpe = (€= C)) X c-c c = 5.1 (RUN AVERAGE)
Co 0.1 (AVERAGE ZERD)
G, = ]t 3 (AVERAGE SPAN)
Cra =— Lb.! (SPAN GAS COIC)
Coas = £y (FOLLUTANT CONC)




© CEM SYSTEM CALIERATION DATA
EPA Methods 3A, 6C, and 7E

SOURCE IDENTIFICATION: O)Cermside Lomd £l /ET -4 Fot7 I8 Y Joad
DATE}:K)/O/7/Q 2 '
RUN NO: 'y /.y # 0935- 1035
S8 coneromat b 4 (0935- )035)
ATTENUATION (SPAN): c-agv,
ANALYZER CALIERATION DATA AND/OR LINEARITY CHECK:
' ZERD MITRANGE HIGH RANGE
CAL GAS CONCENTRATION: 0.0 /‘ (b1 4 020.9 Z
ANALYZER CAL RESPONSE: 5o Y 20.8 c/.
CALTBRATION ERROR (<2%): 00, 0. ‘F/o D.‘+°/,
SYSTEM CAL RIAS & DRIFT:
FRE CAL POST CAL
ANALYZFR SYSTEM  |SYSTEM BIAS SYSTEM  |SYSTEM BIAS | DRIFT
CAL RESPONSE (CAL RESPOSE|  (<5%) CAL RESPONSE (<5%) (<3%)
ZERD: 0.0l 0.07 0.p% 0.07. ool oo
UPSCALE: L. 2 et 7 0.4, (L.t P o4% - 1ppl
SYSTEM BIAS = (SYSTRY ChL RESPONSE - ANAIZER CAL RESPONSE) , 100
SPAN |
DRIFT = (POST SYSTEM CAL RESPONSE - PRE SYSTEM CAL RESPONSE) 100
SPAN |
o - Cra -
. 6C-1: C_.. = (C - C.) x , cC =_ 45 (RUN AVERAGE)
gas ° G -G
. S 2.p (AVERAGE ZERD)
Cn lE. 1 (AVERAGE SPAN)
Cra 1t i (SPAN GAS CONC)
Cgas = $4.g (FOLLUTANT CONC)




- CEM SYSTEM CALIERATION DATA
EPA Methods 3A, 6C, and 7E

SOURCE FIRTION: (tesmside Lond GN[ET =29 *o07  75% [ood
DATE: /C) 7/ 9.
RN NO: # & ‘//rs—/,us)
GAS : Oy
ATTENUATION (SPAN): p-as 9.
ANALYZER CALTERATION DATA AND/OR LINEARITY CHECK:
ZERO MIDRANGE HIGH RANGE
CAL GAS CONCENTRATION:
ANALYZER CAL RESPONSE:
ABSOILUTE DIFFERENCE:
CALTERATION ERROR (<2%):
SYSTEM CAL RIAS & DRIFT:
PRE CAL FOST CAL
ANALYZFR SYSTEM  |SYSTEM BIAS SYSTEM |SYSTEY BIAS | IRIFT
CAL RESFONSE |CAL RESPRBSE|  (<5%) CAL RESFOKSE (<5%) (<3%)
ZERO: 0.0, 0.07% 0.0 -0.1% 0.4 | 04
UFS2IL: /6. 27, (6.1 % 0.4, 16,07, 0.¢% | 0.4
SYSTEM BIAS = (SYSTR CAL RESPONSE - ANAIYZFR CAL RESPONSE) , 100
SPAN
DRIFT = (POST SYSTEM CAL RESPONSE - PRE SYSTEM CAL RESPONSE) % 100
SPAN '
' — Ca - .
BQ. 6C-1: Cgpe = (C - Cp) x — c = 4.7 (RUN AVERAGE)
' &% S —0. { (AVERAGE ZERD)
G = b | (AVERAGE SPAN)
Crna G | (SPAN GAS OONC)
Coas = 45 (POLLUTANT CONC)




SOURCE IDENTIFICATION: ()¢ epunc;de.

- CEM SYSTEM CALIBRATION DATA
EPA Methods 3A, 6C, and 7E

lomd BNV ET-29 % 9,
DATE: /0/7)92 / 007 75T (ond
RN NO: % ( (1250 - (35D)
GAS : O, _
ATTENUATION (SPAN): O - 2¢ Y%
ANALYZER CALTERATION DATA AND/OR LINEARITY CHECK:
ZERO MIDRANGE HIGH RANGE
CAL GAS CONCENTRATION:
ANALYZER CAL RESPONSE:
ABSOLUTE DIFFERENCE:
CALTERATION ERROR (<2%):
SYSTEM CAL BIAS & IRIFT:
PRE CAL FOST CAL
ANATYZFR SYSTEM SYSTEM BIAS SYSTEM SYSTEY, BIAS DRIFT
CAL RESPONSE |CAL RESFONSE|  (<5%) |CAL RESFONSE (<5%) (<3%)
ZERO: 0.0 % —0.1% 0.4, —0.19% o4°. lood
C2TF . e . oi
UPSCALE: 16.99% )L p. 0.9). 159 % | )% | pui
SYSTRY BIAS = (SYSTEM CAL RESPONSE - AMAIVZFR CAL RESPONSE) 100
SPAN
DRIFT = (POST SYSTEM CAL RESPONSE - PRE SYSTEM CAL RESPONSE) % 100
SPAN
- - Cra = .
EQ. 6C-1: Coas = (C = C) x <~ c = 4 ¢ (RUN AVERAGE)
Cm. © €, =_=071 (AVERAGE ZERD)
G = A, (AVERAGE SPAN)
Ca = lb. | (SPAN GAS CONC)
Cgas = v (FOLIUTANT CONC)
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ENGINE TEST DATA

ET-21 EMISSION PTOY] TAKEN BY: J.SHYAEZ DATE: i6- £&-92
BAROMETER: AMBIENT TEMP:_ RUN¢$# : /
PRESSURE AT COMPRESSOR INLET: =37~ , "WC
TIME KW CHGED | CHGED %CH4 LFG | FLOW NOTES ’ ﬁ
AIR, | AIR, TEMP, | DP . tweAC
PORT STBD DEG F " WC |Arbevr a0 cc C,
7eve @ w48 | 5% 21930 |%.5 | 52 | t1° |.307 |%%° 195 |ygi 167
j0:3/ |Svi¥ (93 177.] [ S§2 |¢9° | 3 | — || —|—
| ssueleice [S02 1933 1923 157 1393.2 | 30" |6 | [—1 -
_ 0 |595Y |9Se (T2 | S2 222 |0 |9
| cemor |13 |SBE2| BT \pzy | S2 |7937] .32 Jeor | —]— | =
.59 |S¥2.5 193/ [/03.2 |52 Bl = = — 11—
| a2z |85920099.7 1639 |S2 [Teq® | 307 |€7° [209 [4ESis7]
o €D wyz3Y |5¥721/00.2 |feg2 | ST/ |T0S [ 327 66" [~ |— |
Seve - ysthifec |SEY S| o2l |5 |R0® | 527 [657]H) [447]sC
-3¢ 348 |sy7.2/t0 IS0 |S2Z (e | .32 |[67°|— | — ]—]
| wemf 113:39 S92.F 1019 |lobo |[S2Z2 | — |,3] |—|——]—
13:51|S72,5|k0.6 |loy.S |52 (752°] .3] |— |2i5|4s0]S &
| 35 pyiey |sFez |leeo Yesx |52 177.3°] .30 |64 ——] —
o @2 g7 (8%9.7 (oo (1059 [S2 |17.6° ] 31 _Jee | — |— |—
see . -qSve 119:29 185 9 pz.7 |Jo£.8 | S 2 137 3) [ey] — | — |—
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ENGINE TEST DATA

E1-21 EMISSION PT.©O7]  TAKEN BY: J.SWYAe®  DATE: /0-97-92

BAROMETER: AMBIENT TEMP:__ RUN#:__(

PRESSURE AT COMPRESSOR INLET: ",Zi y "WC

r_'I‘IME - KW CHGED | CHGED _?GC}M LFG, FLOW | --~ *NOTES

AIR, | AIR, | TEMP, | DP N
PORT STBD DEG F | " WC - gor w0 CoO &,

"3 [2d | 4997 |9y [99.% [ ST 6% |23 o’ [ J4v6]qS)
357 M3 14§ (% jibo.l (&) [T0" | 2¢ b2 |— | = |—=
e s MM 970 ler3 [57) 171° [.24-]63 g [9721F€]
-3¢ je3 |94 |98.7 1030 | 1 |7Y4° | 2857|eST |~ [ —
T3 lictes 1449% [999 [fe3.s 1S 1760 | .24 |50 | —| ===
oy 71439 199.5 Yol | S ) 179" | 28 e1t "= | —
-7yl 1o (4492 Jlow.7 |lo2.2| S/ | 79° | .25 [68°] 99 950 9.¢
S W26 4Y0  yeo.d Joz./ | SO [g2® | .z5 j707| —|—| —
-0 YioHS 1442 Jwog 1026 | SO0 | v | zs |71 — | — —
wy [12:eq (Y42 Yoo S 2. | SC |37 | 25 |75°] — |[— |—
-wq 4212 1439 7 Vo6 |SO |[g4° | .25 |96 100 [990 |4.6
-4 242|447 194.¢ |lol.3 | So |¥5°| z5s |76 — [ — —
-4 12:56 | 444 985 [100.5 | SO | ¥4° | .20 [1%°] — | = —
- w312 [4496 [fol.¢ [103.2] SO [g4° | 25 [9%] — |— —
“# }3:26 |44 1003 |102.3 | SO [94° | 26 |79 |10y |s00|4¥
“ N34y |4SD oS leze | SO (g4 | 2S5 79— |—|—
MY 3.5E 1447 (10) 3 |3 | SO XY | 28 W) — | — | —]

| | .

COMMENTS:




L

APPENDIX C
DAS Printouts

R O/ V4 1 C Environmental Services, Inc.
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