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Sample Calculations

Operating "hp X Rated rpm x 100(%) = Load (%)
Rated hp Operating rpm

Heat Input
Fuel Flow S(ff x Heating Value of Fuel [Bru X (60 min X [MMBtu
min [sct) [ br ) [10° B
- Heat Input MMB‘“] Can be based on HHV or LHV
Heat Rate
MBtu 1 10° Btu
Heat In tBedonLHV|lM X —
put [Bas | br Operatmg hp [MMBtu
= Heat Rate F] Based on LHV
-hr
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Fd Factor Calculation . | :

1.53 %f] (Gowt. C) +3.64 FTg] (%owt. H) +0.14 rscf] (@owt. N) -0.46 [) (%wt. 0)

lb
llb -mole MW, , l Ib l106 ij
- Fd [aset @ 0% ©
l, MMBtu
Example Calculation of Fd Factor
Gas Analysis HHV = 1159 Btu/scf MW, = 19.01. _b
Ib-mole %
Mole % x MW = Weight per 100 moles - Weight % |
N, 0.792 28 0.2218 1.169
CoO, ' 0.078 44 0.0343 | 0.1809
CH, : 80.954 16 12,95 68.30
CH, 16.423 30 4.927 25.99
CH, 1.479 44 ~ 0.6508 ‘ 3.432
i-C,H,, 0.04 58 0.0232 0.1223
n-CH,, 0.133 58 0.0771 0.4066
i-C;H,, 0.035 72 0.0252 - 0.1329 ‘
n-CH,, 0.048 72 0.0346 0.1825 |
Cs, asCH,, = 0.018 86 0.0155 0.0818
100.0 ' 18.96 99.99
sdg/Append-A. 275-114-06-11
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N = 1169% wt
_ 12 12 .o 24 36
48 48 60 60
— (0.1223) + — (0.4066) + — (0.1329) + — (0.1825
53 (4128) + 55 (04066) + 75 (O1329) » = (01829)

. % (0.0818) = 75.64%

4 6 8 10
H=2 683 +.2 (. S 34 10 .
e (683) + =1 (2599) + = (3432) + o (01223)

10 12 12 14
== (0.4066) + == (0.1329) + —= (0.1825) —. (0.0818) = 23.05
+ g5 (04066) + == (0.1329) + = (0.1825) = (0.0818) = 23.05%

0 = f”_j (0.1809) = 0.1316%

Fd = 153 (75.64) + 3.64 (23.05) + 0.14 (1.169) - 046 (0.1316)

159 Btu] (385.5 scf [MMBtu (Ib-mole
scf | |Ib-mole l106 Btu l19.01 Ib
MMBtu
* sdg/Append-A. 275-114-06-11
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Method 19 Flow Rate Calculation

20.9

e [t @ 0% o, N |
B9-0,%

‘[ MMBtu
= Stack Flow Rate @]
min

where 0,% is exhaust concentration of O, based on CEM results.

Heat Input [MMBf), [ 1hr
i e ]leOmin

Convert ppmvw to ppmvd
PPmVW X ! = ppmvd
1 % H,O in exhaust
100
Convert ppmvd to ppmvd at 15% 0,
209 - 15 -
ppmvd x 20-9—‘0373 = ppmvd @ 15% O,

where O,% is dry exhaust concentration of O, based on CEM results.

Convert ppmvd to 1b/hr
|
1 million (dscf) . ‘(60 min)_ (Ib-mole N
ppmvd x %] x exhaust flow lm,in X |_ - ]x l385-5 scf] X | ’

1b el b ]
MW = t
sollutant lb-mole] emission rate [:1_1-

sdg/Append-A. 275-114-06-11
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Convert Ib/hr to g/Hp-hr
[453 6g 1 Y
operating hp  hp-hr

Convert Ib/hr to Ib/MMBtu

b X [ hr - Ib
r @V.[MBtu MMBtu

Convert Ib/hr to tons/yr

F] [20:)(())1111;] {876}2 hr] _ toms

Convert ug/dsf to Ib/hr

Ib dscf 60 mi
{d’gf] {loﬁg,ug]x {453.6 g]x exhaust flow {msin] X [ hr;un]

= emission rate b
hr
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Fuel Flow Calculations From Orifice Meter

2xg x AP [a
G X ZXEY A N axrtx [P89055C) | Fiow rate [AE
p x (1-8% hr hr

Flow rate (scfm) = 2 x [T ]x [P ]x (460 +68]

hr l60 min l14.7 | l460 +T
where '
C, = Orifice Coefficient
g, =322 | Bt
b, ~ 52
AP = Pressure Drop Across Orifice (psia)
[ Ib ] .
MW, | ———|x P (psia)
g [ ‘
p = gas density . {fltt; = _* |lb-mole |
o3
R [ psia - x T (°K)
lb-mole - ‘R
P = Gas Pressure (psia)
T = Gas Temperature (°R)
R = Ideal Gas Constant = 10.73 | psia - 2
" [ib-mole - R
8 = Ratio of Orifice Diameter to Pipe Diameter
r = Orifice Diameter
sdg/App;nd—A.
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B.0 SAMPLING AND ANALYTICAL METHODS

Sample collection, analysis, and continuous emissions monitoring methods used to
collect field measurement data are described in this section. Manual measurements were
periormed using established reference methods whenever possible. The referenced
methods were modified, as necessary, for application to the sample matrix and target
compound concentrations. Continuous emissions monitoring was also conducted using
referenced methods, with the exception of FTIR. The FTIR measurements were
conducted according to an operational protocol developed specifically for the GRI A1r
Toxics Program.

B.1 Mamnal Methods

Manual sampling and analytical methods were used to monitor the following
parameters:

Exhaust flow rate;

Exhaust molecular weight;
Exhaust moisture content;
Aldehydes;

Volatile organic compounds;
Semivolatile organic compounds;
Metals; and

PM,,.

The sampling and analytical methods used to monitor each of these parameters are
described below.

B.1.1 EPA Method 1 - Sampling Traverse Point Selection

The procedures specified in EPA Method 1 were used to determine the number
and location of sampling traverse points required for performing a velocity profile and to
obtain a representative gas sample. EPA Method 1 parameters are based upon the
length of duct separating the sampling ports from the closest downstream and upstream
flow disturbances. The minimum number of total traverse points for a circular duct less
than 24 inches is 8 (4 per diagonal). Traverse point locations are determined for each
sample port depending on its distance from duct disturbances.

B.12 EPA Method 2 - Gas Flow Rate

The procedures specified in EPA Method 2 were used to measure the flow rate of
gas in exhaust strearns. Based on this method, a Type K thermocouple and
Type S pitot tube were used to measure the temperature and velocity of the exhaust gas,
. respectively. During testing, the thermocouple and pitot tube were housed in a either a
3/8-inch diameter or a 1-inch diameter stainless steel sheathed probe. The sheathed

sdg/Append-B. 275-114-06-11
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probe allowed the use of a packing gland in those gas streams where toxic and/or hot
gases were present, In small diameter process lines and exhaust stacks, individual small
velocity probes were used to minimize the effect the probe might have as a flow
obstruction.

B.13 EPA Method 3A - Gas Molecular Weight

The molecular weight of the exhaust gas was determined based on analysis of the
main components in the gas stream. The concentration of O, and CO, present in the
combustion exhaust gas streams was determined accordmg to the procedures specified in
EPA Method 3A, where the gas streams are monitored using continnous analyzers. The
remainder of the gas composition was assumed to be water and nitrogen, for the
purposes of molecular weight calculation. Moisture content of the gas stream was
determined by EPA Method 4 or by FTIR

B.14 EPA Method 4 - Gas Moisture Content

The moisture content of the exhaust gases was determined using the procedures
specified in EPA Method 4. In this method, the moisture associated with a known
volume of gas was removed from the gas stream via condepsation in a series of chilled-
impingers and absorption in silica gel. The mass of water collected was measured and
related back to the known dry gas volume to determine the moisture content of the gas
stream. Figure B-1 presents the sample collection train configuration for this method.

B.15 EPA Method 18 - Total Volatile Organic Compounds (T-VOCs)

The concentration of T-VOCs present in the engine combustion exhaust gases was
determined on site using the procedures specified in EPA Method 18. Based on this
method, the concentration of C,-C, organic compounds that have a boiling point less
than 100°C were determined using a GC with an FID, The detection limit for this
method is approximately 0.5 ppm. The specific GC model utilized in the test program
was a Hewlett-Packard Model 5890. '

A multipoint calibration was performed daily using C;-C; n-alkane standard gas
' mixtures. A retention time versus boiling point calibration curve was prepared for each
compound in the standard gas mixture.

A stainless steel sample line was used to transport unconditioned sample gas from
the heated CEM sample line to the heated valve on the GC. The stainless steel line was
heat traced and maintained above 100°C to prevent loss of analytes due to condensation,
according to EPA Method 18 procedures. The sample gas was passed continuously
through a heated six-port sampling valve, which injected samples into the GC on a

sdg/Append-B. 275-114-06-11
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Figure B-1. Configuration of EPA Method 4 Sample Collection Train
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sequential basis during each test period. Sampling frequency was determined by the
total cycle time for sample analysis, which includes the retention time for the sample in
the GC column and the time for the GC oven temperature to return to the initial value.
Typical cycle time was 15-20 minutes.

B.1.6 SW-846 Method 0030 - Volatile Organic Compounds

Samples of exhaust gases were collected using the VOST technique, as specified
in SW-846 Method 0030. This method utilized Tenax and Tenax/Charcoal traps for
adsorbing volatile organic compounds (bp <100°C) from the exhaust stream. Figure B-2
presents the sample collection train configuration for this method. _

The exhaust gases were screened by FTIR to establish approximate levels of
volatile organics prior to VOST sampling. Sample gas volumes from 1 to 20 liters were
used to ensure that target compound breakthrough did not occur. Each sample was
collected at a rate of 1 liter per minute. The VOST tubes were kept cool prior to,
during, and after sample collection. Analysis of the VOST sample sets was performed
using the gas chromatography/mass spectroscopy procedures specified in SW-846
Method 8240.

The VOST method was modified slightly to collect three pairs of tubes and a field
blank per condition. Two sets of tubes were analyzed and the third held in reserve
should the results of the first two analyses not agree or if the levels of the target analytes
were inappropriate for the analytical instrumentation and adjustments were needed
before the analysis of the remaining samples. Liata from this technique were compared
to that collected using canisters and the FTIR protocol.

A volatile organic target analyte, 1,3-butadiene, has been reported to be unstable
on solid sorbent materials such as Tenax and charcoal. The concentration of this
~ compound was measured using FTIR and canister techniques, if it was present at levels
above 50 ppbv. '

B.1.7 EPA Method TO-14 - Volatile Organic Compounds

A modified version of EPA Method TO-14 was used to collect and analyze
canister samples of exhaust gases. This method was originally developed for the
collection of ambient air samples. Sample collection was accomplished using evacuated
SUMMAG® polished stainless steel canisters. Mechanical flow controllers were used to
collect time-integrated samples over a one- to two-hour period.

The canisters containing the samples were transported to the laboratory where a
portion of the sample was removed and cryogenically concentrated (if necessary) prior to
analysis using a gas chromatograph with multiple detectors (GC/MD). In this effort, the
primary quantitation detector was the flame jonization detector (FID). The canister
collection technique was applicable for volatile organic compounds in the methane
through C,, boiling range.

sdg/Append-B. ' 275-114-06-11
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B.18 SW-846 Methiod 0010 - Semivolatile Organic Compounds

SW-846 Method 0010, Modified Method 5 sampling train, was used for
semivolatile organic compound analysis. In this method, gaseous and particulate
pollutants were withdrawn from the source under isokinetic conditions and collected
using a multicomponent sampling train. Particulates were collected on a quartz fiber
filter. Semivolatile organic compounds were collected in a sorbent trap packed with .
XAD-2 resin. An impinger train follows the XAD-2 resin cartridge and was used to
remove the moisture present in the sample gas prior to entering the pump and dry gas
meter. Figure B-3 presents the sample collection train configuration for this method.

The filter and XAD resin were extracted, concentrated, and analyzed for the
targeted semivolatile organic compounds along with all the other target compounds for
SW-846 Method 8270. All analyses were performed by GC/MS. In addition to the
semivolatile organic compounds, the largest 10 peaks in the chromatogram were
identified.

B.1.9 CARB Method 429 - Semivolatile Organics Compounds

CARB Method 429 was used to collect samples from the engine exhaust gases for
semivolatile organics compound analysis. In this method, gaseous and particulate
pollutants were withdrawn from the source under isokinetic conditions and collected
using a multicomponent sampling train. Particulates were collected on a Teflon-coated
glass or Teflon membrane filter. Semivolatile orgamc compounds were collected in 2
sorbent trap packed with XAD-2 resin. An impinger train follows the XAD-2 trap and
was used to remove the moisture present in the sample collected at the engine exhaust
location. Each sample train was collected by traversing both diagonals of the duct or
stack. Only one sample train, instead of triplicate samples, was collected per engine.

The filter and XAD-2 resin were extracted, concentrated, and analyzed for the
targeted semivolatile organic compounds using low resolution mass spectrometry
(LRMS).

B.1.10 CARB Method 430 - Aldehydes

CARB Method 430 was used to measure the concentration of aldehydes present
in exhaust gases. Based on this method, a sample (i.e., gaseous and particulate) was
withdrawn from the source of interest and collected in a series of chilled impingers
contaJmng aqueous acidic 2,4-dinitrophenylhydrazine (DNPH). Carbonyl compounds
present in the sample reacted with the DNPH to form dinitrophenylhydrazone
derivatives. The dinitrophenylhydrazone derivatives were extracted, solvent-exchanged,
concentrated, and then analyzed by high performance liquid chromatography (HPLC)
with ultraviolet detection. Figure B-4 presents the sample collection train configuration
for this method.

sdg/Append-B. 275-114-06-11
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Figure B-4. Configuration of CARB Method 430 (Carbonyl) Sample Collection Train
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This method was chosen due to the number of replicates collected (3 per site or
condition) and the level of quality control required by the method which insures valid
data collection. All quality control procedures, including a field blank for each replicate
* and a field spike sample were followed, as well as the recommended hold times for the
DNPH solution and samples after collection.

Sample volumes for CARB Method 430 were adjusted on site to avoid depletion
of the DNPH solution during sampling. Due to the potentially high levels of
formaldehyde and other aldehydes in the exhaust stacks, the exhaust gas was screened by
FTIR to establish approximate concentrations, and sample volumes were adjusted to
insure an excess of DNPH during the sampling period.

Three DNPH absorbing impingers were used. Analysis of the third impinger
provided information pertaining to the collection efficiency of the train for each of the
aldehydes of interest. To rinse the impinger and maximize recovery of the hydrazone
which can precipitate and cling to the glassware, 10 ml of extraction solution was used.

B.1.11 SW-846 Method C012-Metals

Method 0012 entitled, "Methodology for the Determination of Metal Emissions in
Exhaust Gases from Hazardous Waste Incineration and Other Similar Combustion", was
developed to allow for the determination of metals emissions in stationary source exhaust
gases. Based on this method, sample (i.e., gaseous and part:lculate) was withdrawn
isokinetically from the source of interest. Partlculate emissions were collected in the
probe and on a heated quartz filter. Gaseous emissions were collected in a series of
chilled impingers containing absorbing solutions. The first two absorbing impingers
contained a nitric acid/hydrogen peroxide solution. The third and fourth absorbing
impingers contained a potassium permanganate/sulfuric acid solution.

Materials collected in the sampling train were digested in acid solutions to
dissolve inorganic compounds and to remove organic constituents that may have created
analytical interferences. Acid digestion was performed using conventional Parr Bomb or
microwave digestion techniques. The nitric acid and hydrogen peroxide impinger
solution, the potassium permanganate impinger solution, the hydrochloric acid solution
(used to rinse the sampling train components during sample recovery), and the digested
filter solutions were analyzed for mercury by CVAAS and analyzed for arsenic by
GFAAS. These samples were also screened for the presence of other metals using
ICAP.

B.1.12 EPA Method 201A-PM,,

The procedure specified in EPA Method 201A was used to determine the
concentration of PM,, present in the combustion exhaust stacks during a limited number
of tests. An Anderson Mark 4 precutter was used to provide a Dp,, of 10 microns in the
stack. Calibration data provided by Anderson were used to set the operating conditions
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of the sampling train to achieve the 10 micron cut-point. A constant flow rate of gas was
- maintained throughout the entire test period, as specified in Method 201A.

An in stack, preweighed 47 mm quartz filter was used to collect any solids exiting
the precutter. A heated glass-lined probe maintained at 250°F was used to transport the
flue gas exiting the filter holder to the impinger train. Velocity profile data obtained
dun;lg flue gas flow rate measurements were used to determine the isokinetic sampling
conditions,

After sampling, the exit of the precutter and the front side of the filter holder
were rinsed with acetone and water to recover any solids present. The filter was
removed, placed in a sample petri dish, and sealed for transport to the laboratory. The
filter holder rinse samples were placed in preweighed beakers and then evaporated to
dryness. The beakers were desiccated along with the filter samples and weighed to
determine the mass of solids present. This information was used along with the sample
gas volume to calculate the total mass loading and the mass loadmg associated with the
filter holder rinse and filter.

B.1.13 EPA Method 202-Condensible Particulate Matter

The procedures specified in EPA Method 202 were used to determine the mass of
condensible particulate matter present in the engine exhaust stream during some runs.
Following this method, flue gas exiting the filter used during PM,, samplmg was passed
through three imprinters where any condensible material was collected in deionized
water. At the end of tesiing, the contents of the three impingers were combined into
one sample for analysis, The analysis consisted of evaporating the samples in a
preweighed beaker, drying the beakers with desiccant, and reweighing the beakers to
determine the mass gain. The mass gain was then used along with the measured sample
gas volume to determine the concentration of condensible matter in the exhaust gas
streams.

B.1.14 Fuel Gas Composition and Heating Value

Natural gas samples for composition analysis and heating value calculations were
collected in evacuated stainless steel containers during GRI Campaigns 4, and 6; and at
Compressor Station 3A of Campaign 3. Mechanical flow controllers were used to fill the
containers at line pressure over a five-minute period, The sample containers were
analyzed by the host company for composition and heating value using Gas Processors
Association (GPA) Method 2261.

B2 Continuous Emissions Monitoring

FTIR was used to measure the concentration of target air toxic compounds on a
continuous basis. In addition, O,, CO,, THC, NO, and CO were measured on a
continuous basis.
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A continuous emissions monitoring (CEM) system was used in the field
measurement program as shown in Figure B-5 (excluding GC). The configuration of the
CEM system was comprised of four sub-systems:

Sample gas extraction and transfer equipment;
Conditioned sample gas analysis instrumentation;
Unconditioned sample gas analysis instrumentation; and
Calibration and QA standards delivery equipment.

Each of these subsystems is described below.
B.2.1 Sample Gas Extraction and Tranéfer System

. Sample gas extraction and transfer equipment were used to remove and distribute -
a continuous representative flow of sample gas from the source effluent stream to the
analyzers. A heated head pump was used to pull sample gas through a sintered steel
filter/probe assembly or a rake probe assembly into one tube of a multi-tube, heat-
traced sample line. The sample gas was then delivered to an insulated sample manifold
for further distribution, with the total sample extraction flow rate controlled by a flow
control valve located at the exit of the heated head pump. A rotameter was located in-
line at the exit of the sample manifold to set the overall sample extraction flow rate
prior to monitoring and as a visual indicator to insure that an adequate volume of
sample gas (i.e., a flow rate in excess_of the total sample uptake rate of all the analysis
instrumentation) was maintained. :

To reduce the potential for bias associated with condensation and line losses, a
high sample gas extraction flow rate (i.e., approximately 12-18 L/min) was used, and all
surfaces contacting the sample gas were maintained at approximately 300°F.

B22 Conditioned Sample Gas Analysis Instrumentation

The sample gas conditioning equipment was used to remove particulates,
moisture, and other condensibles from the sample gas stream via a series of glass
condensers/chillers. Measurements of O,, CO,, NO_, and CO were made on a dry basis
from the conditioned sample gas stream. Sample gas was extracted from the insulated
sample gas distribution manifold, conditioned, and delivered to the 0,, CO,, NO,, SO,,
and CO analyzers. Because each of these instruments incorporate destructive detectors,
cach used separate, internally located pumps to pull sample gas from the conditioned
stream at a controlled flow rate (approximately 1 L/min. each).

Measurement of O, and CO, concentration in the sample gas was conducted
according to EPA Method 3A. A Servomex Model 1400 analyzer with a range of 0 to
25 percent O, was used for O, measurements. The Servomex analyzer uses a-
paramagnetic cell to produce a linearized voltage signal proportional to the ratio of the
oxygen concentration of a reference gas to the oxygen concentration of the sample. An
Ametek Model WDG-III O, analyzer was used during part of Campaign 2. The Ametek
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O, analyzer uses an electrochemical cell to produce a linearized voltage signal
proportional to the ratio of oxygen concentrations of the sample and a reference gas.
The instrument range was 0 to 25 percent O,.

Three different analyzers were used for measurement of CO, concentration during
this project. A Beckman Model 865-23 analyzer was used during Campaign 1. A
Horiba CO, analyzer was used during Campaigns 3 and 4. A Servomex Model 1400
analyzer was used during Campaign 6. All three analyzers use a nondispersive infrared
test cell to determine CO, concentrations based on the infrared light absorption at the
test gas sample. The analyzer range for each instrument was 0 to 20 percent CO,.

Measurement of NO, was conducted according to EPA Method 7E. A TECO
Model 10AR was used during all test campaigns to measure total concentrations of NO,
in the gas streams. The instrument operates on the chemiluminescence principle, and
was calibrated over a range suitable for the concentration of NO, at the particular source
being tested. The TECO analyzer used converts all nitrogen oxides in the sample to
nitric oxide (NO), and then reacts the NO with ozone in a photomultiplier tube,
providing a signal proportional to the NO, concentration in the sample.

Measurement of CO was conducted according to EPA Method 10. A TECO
Model 48H analyzer was used during all test campaigns to measure CO in the
combustion gas stream. The instrument was calibrated over a range suitable for the
concentration of CO at the particular source being tested. The TECO 48H analyzer uses
a non-dispersive infrared test cell to determine CO concentration based on the infrared
light absorption of the test gas sample. The instrument uses a gas filter correlation
technique to eliminate interferences from other gaseous compounds present in the
sample gas.

B.23 Unconditional Sample Gas Analysis Instrumentation

Measurement of target air toxic compounds and THC were made on a wet basis
from an unconditioned sample gas stream. Unconditioned gas was used to avoid losses
of target analytes during the conditioning. Sample gas was removed from the insulated
sample gas distribution manifold without conditioning and delivered directly to the FTIR
and THC instrumentation through temperature controlled transfer lines. Canister
samples were also removed from the heated, unconditioned gas stream, Separate
samples were collected by each instrument due to differences in flow rate required for
analysis. The FTIR utilized a heated head sample pump located external to the
instrument to pull sample gas, at a controlled flow rate (approximately 1 L/min), through
the FTIR instrument. The THC instrument used a similar arrangement to deliver
unconditioned gas to the FID for measurement of total hydrocarbons.

Measurement of THC was conducted according to EPA Method 25A. A Ratfisch
Model RS-55 analyzer was used during all test campaigns except for Campaign 6. A
J.U.M. Model VE7 THC analyzer was used for THC analysis during Campaign 6. The
instruments were calibrated over a range suitable for the concentration of THC at the
particular source being tested. Both instruments use an FID to detect THC as it is
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combusted in a hydrogen flame. The FID for each instrument was calibrated using
certified concentrations of methane in air.

FTIR measurements were conducted according to an operational protocol
developed by Radian to meet the needs of the GRI Air Toxics program. A Nicolet
Model RS-3 FTIR bench unit equipped with a gas cell adjusted to a path length of
10.8 meters was used to obtain maximum sensitivity for the compounds of interest while
minimizing interferences from high concentrations of water and carbon dioxide. The cell
had a 32-inch mirror spacing inside a 4-inch ID stainless stecl tube (Infrared Analysis,
Model 4-32-AU). Gold coated glass substrate mirrors were utilizéd to prevent
degradation of the mirror surface due to moisture or any acid gases in the exhaust
stream. The FTIR spectral data were recorded using a flow-through cell maintained at
365° F. The cell pressure was continuously monitored during the measurements.
Instrumental resolution was set a 0.5 cm™ for all runs.

Quantitation of the spectral data was based on reference spectra and Classical
Least Squares and band area techniques. The reference spectra were generated by
measuring certified gas standards containing the pollutants of interest at known
concentrations. All reference spectra were measured at a cell temperature of 365° F and
at known pressures.

B.24 Calibration and Quality Control Standard Delivery

The calibration and QC gas standards consisting of target analytes contained in
high-pressure gas cylinders were introduced into the sampling system through a dedicated
tube in the multi-tube heat-traced sample line. A solenoid valve located at the exit of
the sampling probe was actuated to allow the gas standards to flow through the heat
traced sample line, the heated head pump, the insulated sample manifold, and the gas .
conditioner as appropriate. Gas standards were delivered at a flow rate in excess of the
total sample extraction flow rate. :
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30 QUALITY ASSURANCE/QUALITY CONTROL

_ The goal of quality assurance/quality control (QA/QC) procedures is to
ensure the collection of representative samples, control of data quality during sample
analysis, and the use of valid data handling procedures to provide a link between the
analytical results and the physical conditions they represent. This section describes the
QA/QC procedures used in the field and laboratory. All raw data are included in the
appendices. '

3.1 Process Data Quality

Where available, process data were recorded at 30-minute intervals
throughout each test period. At the end of each day, a copy of the process data
collected was reviewed by the Radian field engineer.

32 CEM Data Quality

Quality assurance procedures for the CEM systems were implemented
according to the reference methods. These specifications include requirements to |
determine calibration drift, relative accuracy, and relative error of the instruments. The
primary method of measuring these parameters was daily analysis of control standards.

321 CEM Calibration Check

Analyzer calibration was performed at least once each test day. Analyzer
response for O, NO,, CO, THC, and CO, was set using zero- and high-level calibration
gases introduced through the entire CEM system. Subsequent responses to mid-level QC
gases are presented in Table 3-1.

322 CEM Drrift Checks

Directly after the compleﬁon of monitoring each day, instrument specific
mid-level QC gases were introduced through the entire CEM system and measured by
the corresponding instrumentation to evaluate measurement drift. The percent drift of
each instrument was determined by calculating the percent difference, relative to span,
between the first and last mid-range QC check. No calculated drifts were outside the
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Table 3-1
CEMS QC Data Summary
| [ Average | Response | Calibration
| Analyzer | QC Bias RSD Drift
Date | Analyzer | Range | Input | Units | (%) (%) (%)
10/29 0, 25 14.02| % -2.88 1.96 2.00
co 50,000 |15,020 ppm -2.26 0.66 -0.33
| 901 pPPm -0.238 - J
Co, 20 100 | % -0.38 135 1.35
NO, 2500 796 ppm 0.72 2.62 - -131
THC | 10,000 917 | ppm 333 - 0.02
1402 | ppm 2.09 -
497 ppm -0.21 0.33 _
10/30 0, 25 1402| % -0.08 0.0 0.00
Cco 20,000 |15,020 ppm 4.78 1.04 -1.46
co, | 20 100 | % -1.00 1.02 -1.00
NO, 2500 796 ppm -1.41 2.95 -1.48 1'
THC |- 10,000 497 ppm -2.53 1.02 0.09
10/31 0, 25 14.02| % -0.08 0.71 -0.80
300 % 080 [ -
CO | 20000 [15020 | ppm | 496 0.85 -0.85
1000 5000 | ppm | . -2.96 032
CoO, 20 100 | % -1.33 1.57 -0.50
349 | % -1.45 -
NO, 2500 796 ppm -1.04 2,00 -0.40
THC 10,000 497 ppm -1.39 1.82 -0.13
_ ' 1402 pPpm -4.82 - '
11/1 0, 25 300 % -0.40 - 080 |
14.02| % 0.36 1.00
[e0) 1,000 5000 | ppm -2.62 0.16 0.13
Co, 20 100 | % -1.00 - 0.00
| 349 % -145 0.00 |
NO, 2500 796 ppm -1.04 0.79 -0.34
THC 10,000 497 ppm -1.25 2.07 014 |
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Table 3-1

(Continued)
Date
11/2
60 1,000 5000 | ppm 2,49 0.13 0.09
Co, 20 349 % -1.45 - NM
10.0 % -0.50 -
NO, 2,500 248 ppm -0.12 1.5 0.21
THC 10,000 497 pPpm 0.06 0.94 -0.07
11/3 0, 25 1402 % |  -0.08 - 0.00
300| % -0.40 0.0
CO 1,000 5000 | ppm -2.89 0.58 -0.55
co, 20 10.0 % -1.00 - 0.00
349 % -145 0.0
NO, 2,500 248 | ppm 0.16 042 0.06
THC 10,000 917 ppm 0.99 - -0.04
497 Ppm 0.37 0.52
11/4 0o, 25 14.02| % -0.20 0.30 -0.24
Cco 20,000 15020 PpPm -1.93 1.37 141
CO, 20 10.0 % -1.08 022 -0.15
NO, 2,500 248 ppm 0.17 1.29 0.18
'IEC 10,000 497 pPpm 3.38 0.22 -0.02
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specified range of + 3%. Table 3-1 summarizes the drift results for the criteria pollutant
CEM analyzers.

323 CEM Relative Accuracy and Precision

Immediately after completion of instrument calibration, an instrument
specific QC standard at the approximate concentration expected in the source gas was
introduced through the entire CEM system and measured by the corresponding
instrumentation. The percent difference between the measured concentration of the QC
standard and the known concentration for each species was calculated to quantify
measurement bias (accuracy). For 0,, CO,, CO, and NO,, the percent difference is
calculated relative to instrument span. For THC, the percent difference is calculated
relative to QC input. This procedure was repeated periodically throughout each test day
to calculate an average of response values.

‘The relative standard deviation (RSD) was calculated for the multiple QC
checks to provide an indication of the precision (repeatability) of the species
measurements. The RSD is calculated by taking the ratio of the response standard
deviation to the average of the response values.

~Table 3-1 summarizes the measurement bias and precision for each of the
criteria pollutant analyzers on each test day. As shown in the table, all measured biases
were within the acceptable range of *10 percent, with only 12 of 97 bias measurements
greater than 3 percent. Precision measurements were all within the specified range of -
5 percent. Only 3 of 34 precision measurements were greater than 3 percent.

324 FTIR Data Quality

The FTIR instrument does not require introduction of a span gas for each
species measured. Quantitation is based on reference spectra representing each of the
species measured at that temperature and concentration.

Daily analysis of a control standard was used to determine the
measurement bias of the FTIR. Table 3-2 presents the results of the FTIR QC activities.
'All but 5 of the 36 QC checks were within the acceptable * 15 percent range specified
in the test plan.
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Table 3-2

FTIR QA Data Summary

QC FTIR
Date Compound Input Output
10/30/93 |Acetaldehyde 1.0 1.02
1.0 0.97
Benzene 10 . 1.09
1.0 1.07
Toluene . 11 1.13
1.1 115
10/31/93 | Acetaldehyde 1.0 1 0.88 -12.0
10 ' 1.10 10.0
1.0 1.15 15.0
Benzene 1.0 1.07 7.0
1.0 1.05 50
1.0 093 -70
Toluene ' 1.1 - 1.08 -1.8
1.1 1.08 -1.8
1.1 0.95 -12.8
11/1/93 | Acetaldehyde 1.0 0.96 4.0
1.0 1.0 0.0
Benzene 1.0 1.05 50
1.0 1.05 50
Toluene 1.1 1.08 0.9
1.1 0.99 -9.2
11/2/93 | Acetaldehyde 1.0 0.74 -26.0
1.0 130 30.0
Benzene 1.0 0.99 -1.0
1.0 1.07. 7.0
Toluene 11 0.99 92 .
1.1 111 18
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Table 3-2

(Continued)

Date
11/3/93 | Acetaldehyde

Toluene
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33 Manual Sampling Data Quality

Quality control for the manual sampling and analysis methods consisted of
the following procedures: field blank samples, field spiked samples, replicate samples,
laboratory matrix spike and matrix spike duplicates (MS/MSD), and laboratory control
samples.

33.1 CARB Method 430 Data Quality

Table 3-3 presents the results of duplicate analyses for the CARB
Method 430. The relative percent difference of all measurements were within the
+ 20 percent range specified in the test plan.

Three different types of spike recovery data were collected for CARB
‘Method 430 QA purposes: -

. laboratory matrix spikes;
. laboratory trip spikes; and

. laboratory spikes.

A laboratory matrix spike adds a known quantity of spiking solution to a sample which
was already recovered in the field. The spiked material reacts with any excess DNPH in
the samples. This evaluates the presence of interfering constituents in the recovered
spike solution. Laboratory trip spikes are samples prepared in the lab, shipped to the

~ test site with the DNPH solutions, recovered on-site, and shipped back to the lab. These
spikes can identify possible interference due to samplé handling. The laboratory spike is
performed in the lab to check the accuracy of analytical equipment.

Table 34 presents the spike recovery data. All but 7 of the 40 recoveries
were within the range of 75 to 125% as specified in the test plan. Four of the seven
exceedances were caused by matrix effects.
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Table 3-3

CARB Method 430 Duplicate Results

9311013E

sdg/Append-C.
Surmnmary.rpt

Compound 1 2
(#g) (ug)
Formaldehyde
9311052A 140 120
9311052B 220 220
9311013A 32 29
9311013B 37 43
9311013C 35 34
9311013D ND ND
9311013E ND "ND
Acetaldehyde
9311052B 13 11
9311052B 22 23
9311013A 45 39
9311013B 1.6 1.9
9311013C 22 2.2
9311013D ND ND
9311013E ND ND
Acrolein
9311052B 4.7 3.9
9311052B 33 3.6
9311013A 0.82 0.76
9311013B ND ND
9311013C 0.51 0.56
9311013D ND ND
9311013E _ ND ND
Butyraldehyde /Isobutyraldehyde
9311052B ND ND
9311052B ND ND
9311013A ND ND
9311013B ND ND
9311013C ND ND
9311013D ND ND
ND ND

C-10
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Table 3-4

CARB Method 430 Spike Recovery Data

Trip Spike Acetaldehyde Acrolein
9311052B 86 95 NS
9311013A 127 EE NS
Matrix Spike
9311052B 94 99 95
9311052B 0Q 0Q 0Q

[9311013A 101 68Q 106
9311013B 99 78 105
9311013C 101 76 106
9311013D 76 72 100
Lab Spike
9311052B 98 92 86
9311013A 100 82 101
9311013B 80 68E 106
9311013C 74E - 62E 95
9311013D 146E 94 104

|9311013E 106 93 104

NS = Not sampled.
Q = Exceeds quality control limits due to matrix effects.
E = Exceeds quality control hIllltS
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332 SW-846 Method 0030 (VOST) Data Quality

Table 3-5 presents the results of the duplicate analyses. All relative percent
differences and standard deviations were within the * 20% range speciﬁed in the test
plan. Table 3-6 presents the recovery data during this campaign. All recoveries were
within the 70 to 130% range specified in the test plan.

Table 3-5

SW-846 Method 0030 Duplicate Analysis

~ Duplicate 1 Duplicate 2 Duplicate 3
(1g) (wg) (ug)
9311052A
Benzene . 4700 6300 6600
Toluene ' 1900 2700 2600
Ethylbenzene 200 260 250
Xylene 830 | - 1180 1140
9311028 ' o
Benzene 11000 9600 | - 13.6
Toluene 3400 3400 - 0.0
Ethylbenzene 340 230 - 43
Xylene _ 760

RPD = Relative percent difference.
RSD = Relative standard deviation.

Table 3-6

SW-846 Method 0030 QA Data
Recovery (%)

[T Sample | 9311028 | 9311052A
| Benzene 102 96
| Toluene - 105 95
Ethylbenzene 100 91
|| Xylene 101 92
sdg/Append-C. 7514061 - |
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333 SW-846 Method 0010 (SemiVOST) Data Quality

Table 3-7 presents the surrogate recovery data for each testing period. All
recoveries were in the 70 to 130% range specified in the test plan. All isokinetic and
leak check results were within acceptable limits (+ 10% isokinetics, <0.02 acfm leak
rate).

Table 3-7
SW-846 Method 0010 QA Data
Recovery (%)
i Sample Number
Compound F9759|F9762| F9813 | F9765 | F9814 | F9763
2-Fluorobiphenyl 91 87 88 | 94 82 74
2-Flurophenol 98 84 79 102 78 81 89 87
Nitrobenzene-d; 107 | 106 86 111 79 90 106 96
Phenol-dg 102 91 80 105 80 83 105 94
Terphenyl-d 94 91 88 104 86 77 94 93
2,4,6-Tribromophenol | 93 98 91 71
334 SW-846 Method 0012 (Metals) Data Quality

Table 3-8 presents the recovery data for each testing period. All recoveries
were within the 75 to 125% range specified in the test plan. All isokinetic and leak
check results were within acceptable limits (+10% isokinetics, <0.02 acfm leak rate).
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Table 3-8
SW-846 Method 0012 Recovery Data
Recovery (%)
04A-AS | 04-ASD
81 79 |
84 82 |
88 87
85 84
88 . 87
86 8 |
86 87 |
87 87
86 81
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Campaign 3
Detailed QA/QC Summary
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5.0 QUALITY ASSURANCE/QUALITY CONTROL AND
DOCUMENTATION

‘The goal of the quality assurance/quality control (QA/QC) procedures is
to ensure the collection of representative samples, control of data quality during sample
analysis, and the use of valid data handling procedures to provide a link between the
analytical results and the physical conditions they represent. This section describes the
QA/QC procedures used in the field and laborafory. Tables of results are presented at:
the end of this section, following the text.

5.1 Process Data Quality

At the end of each day, a copy of the process data collected was reviewed
by the Radian field engineer. In addition, an engine analyst was on-site during testing at
Station 3B to verify engine operating conditions and identify engine upsets. No upsets
were noted.

52 Continuous Emission Monitors Data Quality

Quality assurance procedures for the CEM systems were implemented
according to the reference methods. These specifications include requirements to
determine calibration drift, relative accuracy, and relative error of the instruments. The
primary method of measuring these parameters was daily analysis of control standards.

521 CEM Calibration Check

Analyzer calibration was performed at least once each test day. Analyzer
response for NO,, CO, THC, and CO, was set using zero and high-level calibration gases
introduced through the entire CEM system. Due to the measurement principle used by
the O, analyzer, a small concentration of O, must be present in order to achieve a
proper low-range response. A calibration gas containing 2.0% O, was used in place of a
zero gas for this analyzer. Subsequent response to mid-level QC gases was within 2.0%
-of the span value, as required by the test plan.
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522 CEM Dirift Checks

‘Directly after the completion of monitoring each day, instrument-specific
zero and high-level QC gases were introduced through the entire CEM system and
measured by the corresponding instrumentation to evaluate measurement drift. The
percent drift of each instrument was determined by calculating the percent difference
between the pre-sampling and post-sampling measured values for the QC standards.
Calculated calibration drift for all analyzers (except CO,) was less than 10%, as specified
in the test plan. During this campaign, the CO, analyzer was malfunctioning, therefore,
FTIR was used to monitor CO,. levels. For all but 7 of 65 span drift checks and for all
zero drift checks, the calculated drift was less than 2 percent. Table 5-1 sumrnarizes the
- drift calculations for the criteria pdlluta.nt CEM:s.

523 CEM Relative Accuracy and Precision

Directly after completion of instrument calibration, an instrument-specific
QC standard at the approximate concentration expected in the source gas was introduced
through the entire CEM system and measured by the corresponding instrumentation.
The percent difference between the measured concentration of the QC standard and the
known concentration for each species was calculated to verify the absence of
measurement bias (accuracy). This procedure was repeated periodically thronghout each
test day to calculate an average bias for each species measurement. The relative -
standard deviation was calculated for the multiple QC checks to provide an indication of
the precision (repeatability) of the species measurements. :

" Table 5-1 summarizes the measured bias for each of the criteria pollutants
on each test day. These calculations showed the criteria pollutant bias to be less than
10%, as required in the test plan, for all pollutants except CO,. The average CO, bias
exceeded 10% on three days due to electronic malfunction by the CO, instrument
response linearization components. Due to this malfunction, the CO, analyzer could not
correctly interpolate measurements between the zero and span values. During this
campaign, FTIR measurements of CO, were used due to the malfunction in the CEM
CO, analyzer.
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The precision measurement for CO, was outside the specified level of 5%
on two days, for NO, on one day, and for CO on one day. All other precision
measurements were within the specified range.

524 FTIR Data Quality

The FTIR does not require introduction of a span gas for each species
measured. Quantitation is based on reference spectra representing each of the species
measured at that temperature and pressure.

Daily analysis of control standards was used to determine the bias of the
FTIR measurements. Table 5-2 presents the results of FTIR QC activities. QC results
from acetaldehyde, benzene, toluene, and 1,3-butadiene were unavailable due to an error
in the certified calibration gas concentration. Only one of eight QC checks was outside
of the £10 percent acceptance range. Injections of halocarbon 22 were used to calibrate
the instrument pathlength,

- 53 Mamnal Sampling Methods Data Quality

Quality control procedures for the manual sampling and analysis methods
consisted of the following procedures: field blank samples, field spiked samples,
replicate samples, matrix spike and matrix spike duplicates (MS/MSD), and laboratory
control sample and laboratory control sample duplicates (LCS/LCSD).

53.1 CARB Method 430 Data Quality

Table 5-3 shows the results of duplicate analyses for the CARB 430
method. The relative standard deviation of these measurements is within the 20%
specified in the test plan for each compound.

Five different types of spike recovery data are collected for CARB
Method 430 QA purposes:

. sample spikes;
o laboratory matrix spikes;
. field spikes;
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. laboratory trip‘ spikes; and
*  laboratory spikes. |

The sample spikes and field spikes are performed on-site by the sampling team. In both
cases, a known quantity of formaldehyde is added to a set of impingers, then the spiked
impinger solutions are recovered following the standard sample recovery procedure. In
the case of a sample spike, the formaldehyde is added to the third set of impingers from
a normal run triplicate set after all three sets of impingers have been exposed to flue gas.
This allows a QA check for interference from flue gas constituents, as well as a check of
the sample recovery procedure. The field spike involves adding a known quantity of
formaldehyde to the impinger solutions in an assembled sampling train which has not
been exposed to the flue gas. This approach provides a check of sample recovery
quality.

_ A laboratory matrix spike adds a known quantity of spiking solution to a
sample which was already recovered in the field. The spiked material reacts with any
excess DNPH in the samples. This evaluates the presence of interfering constituents in
the recovered spike solution. Laboratory trip spikes are samples prepared in the lab,
shipped to the test site with the DNPH solutions, recovered on-site, and shipped back to
the lab. These spikes can identify possible interference due to sample handling. The
laboratory spike is performed in the lab to check the accuracy of analytical equipment.

Table 5-4 summarizes the sample spike recoveries. Each of the sample
spikes achieved a recovery of less than 1 percent. The chromatograms of these samples
indicate an unusually low excess DNPH solution peak, and several unidentified peaks.
This suggests the presence of compounds in the flue gas with which the DNPH reacts
preferentially over the aldehyde compounds. '

Table 5-S summarizes the remaining spike recovery data. Most of these
recoveries fall within the 70% to 130% quality control limits established by the method.
Two of the laboratory matrix spike recoveries were outside this range. The
chromatograms for both of these samples exhibited small DNPH peaks, which suggests
the spiked amount exceeded the quantity of excess DNPH available for reaction. In
these cases, the formaldehyde recovery is lower than that for the other aldehydes due to
the slower rate of reaction for formaldehyde with DNPH as compared to the other
aldehydes. It is unclear what caused the low field spike recovery and low trip spike
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recovery observed in samples GRI3-430-39 and GRI3-430-118, respectively.
532 Method 0010 Data Quality

Quality assurance data for the four semivolatile organic compound runs are
shown in Table 5-6. Isokinetic sampling and leak checks were all within acceptable
limits (+ 10% isokinetics, <0.02 acfm leak rate). Analysis of the field blank sample
yielded background levels of target compounds which were all less than 4% of the lowest
measured quantity in the samples, as shown in Table 5-7. This indicates good resolution |
for detected compounds. The semivolatile compound results were not blank corrected.

533 Methbod 18 Data Quality

The quality control procedures specified in Method 18 were followed. The
retention time of the analytes of interest were determined using certified calibration
gases. Calibration curves were developed for the quantitation of all analytes, and the
calibration drift was checked at the end of each test day. Table 5-8 summarizes the
Method 18 GC calibration data.

534 Method 201A Data Quality

Table 5-9 summarizes the sampling QA data for the four particulate matter
runs. All runs were sampled within the 80-120% isokinetic range specified by EPA
Method 201A. The calculated aerodynamic diamneter cut points were all above 11
microns, which means that the PM,, emission rates may be biased high.
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Table 5-1 |

'CEM QC Data Summary

' . QC Average
Date Analyzer | Range Input Units Bias*
6/14/94 |THC | 10,000 917| ppmv 1.56
' 1402 -0.88
co 1,000 350 ppmv -1.52
' 500 -3.29
Cco, 20 39| % 0.75
749 33
NO, 10000 | 936 ppmv 0.54 521 005 | -063
1978 - =015 --
o, 25 201l % 0.32 - 0.18 0.12
' 3 -0.03 0.57
75 0.0 0.13
6/15/94 |THC 10,000 917| ppmv 521 - . 0.06 -0.15
1402 148 095} 0.03 0.18
f 0.07 022
Co 1,000 350 ppmv (.64 1572 -0.02 -136
- 500 =275 - -0.00 0.25
_ 0.01 -0.37
Co, 20 349 % 295 - 0.23 0.59
749 3.08 043 043 ‘115
-0.28 -0.15
: NO, 1,000 936| ppmv 0.51 2441 005 -6.94
f 0.13 411
-0.09 -1.90
0, 25 3] % -0.04 - 0.03 034
7.5 0.06 007 -0.05 0.20
‘ 0,04 <0.10
6/16/94 |THC 10,000 917| ppmv 172 - 005 | 028
v 0| - ||
CO 1,000 350 ppmv | 057
500 «2.80
co, 20 349] % 2.55
7.49 2.88
NO, 10,000 936] ppmv 082
2005 -0.09
|| 0, 25 3] % 0.04
75 0.04
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Table 5-1

(Continued)

Response

QcC Average | RsSDY

Date | Analyzer | Range Input Units | Bias® (%)
6/18/94 |THC 10,000 917| ppmv 0.54 0.56
2003 0.29 128
CO 1,000 350 ppmv -0.44 0.27
Cco, 20 74| % 27 0.30
NO, 10,000 248| ppmv 0.18 0.74
2005 0.18 0.37
o, 25 75| % -0.07 020
6/19/94 | THC 10,000 |. 917| ppmv -0.89 0.08
CO 1,000 350] ppmv -0.70 191
co, 20 749 % 431 9.02
NO, 10,000 936| ppmv 0.65 030
0, 25 75| % 0.05 024
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Table 5-1

(Concluded)
' Response | Calibration Drift®
‘ Qc Average | RSD Zero | Span
Date | Amalyzer | Range Input Units | Bias® (%) (%) (%)
6/20/94 |THC 10,000 917| ppmv 209 007 | -0.69 -0.62
CO 1,000 ' 350 ppmv 0.05 -0.01 | -0.58 -0.44
Co, 20 749 % 0.00 006 014 | -L14
NO, 10,000 936| ppmv 1.13 0.11| 424 0.91
0, 25 18] % . 0.13 011] -0.58 -0.99 H

@ Bias = Instrument Response - QC Input * 100 for Co, CO,, NO,, 0,,

Range
Bias = Instrument Response - QC Input X 100 for THC
QC Input

® Response RSD = % Relative Standard Deviation measured in the instrument response to multiple
injections of a given QC gas. ‘
¢ Drift measured as percent of full scale,
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FTIR QC Data Summary

Table 5-2

QC Input FTIR Output Bias
Date Time Compound (ppmv) (ppmv) (%
6/15/94 1835 Mecthane 1,402 1285 -83
6/18/94 1940 Methane 2,003 1,735 -134
6/19/94 2040 Methane 917 875 -4.6
6/20/94 1840 | Carbon 74,900 74,055 -1.1
Dioxide
Methane 917 897 22
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‘Table 5-3

CARB Method 430 Duplicate Analytical Results

Dup1l Dup2 RSD
Sample A.nalyte (ll_g) (ug) (%)
JGRI3-430-04 Formaldehyde 029 0.26 55
Butyraldehyde 0.14 0.1 16.7
GRI3-430-22 Formaldehyde 0.99 11 53
W Butyraldehyde 0.25 0.21 8.7
GRI3-430-44 Formaldehyde 0.29 0.32 4.9
Butyraldehyde 0.21 027 12,5
Propanal 0.1 0.12 9.1
Acetaldehyde ND 0.11 e
JGRI3-430-62 Formaldehyde 0.69 0.69 00
' Butyraldehyde 0.34 036 29
Propanal ND 0.1 —
GRI3-430-84 Formaldehyde 0.18 0.23 12.2
Butyraldehyde 0.6 0.82 155
Propanal 043 03 17.8
Acetaldehyde 0.62 042 19.2
IGRI3-430-102 Formaldehyde 38 33 7.0
Acetaldehyde 10 9.1 4.7
i Acrolein 10 8.9 58
Butyraldehyde 1.8 1.5 9.1
Propanal . 1.8 1.6 59
RSD = Relative Standard Deviation
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Table 54

CARB Method 430 Sample Spike Recovery Data

Mass (ug) of Set One Set Twe Average Sed ?hu
Formaldehysde Mass of Mass of Maay of Mass of Percest
Spiked ints Sample Fermaldehyidc Sample Fermaldehyde Setsl &2 Sample Formaldehyde OF Spike
Engine No, Third Ses 1D Nue_ber Detert, d (up) 1D Number Detected (ug) (uz) E_Nmbu_-__ Recovered (w) Recoversd
102 600 . |Grizaze22 1 |ori«szs 1 1 |cRisason 057 <1
100 600 GRI13-430-62 0.7 GRL-30-68 05 0.6 GRI3-430-74 053 1 1
2 400 GRI3-430-102 E GRI3.430-108 16 7 GRI-430-114 94 <]
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Table 5-5
CARB Method 430 Spike Recovery Data

=Sample iD
Number * Formaldehyde Acetaldehyde Acrolein
Laboratory Matrix Spike Recoveries
GRI3-430-10 83 97 93
GRI3-430-28 83 84 96
GRI3-430-50 88 79 95
GRI3-430-68 57Q 56Q 87
GRI3-430-90 83 94 1]
IGRI3-430-108 2Q 91 77
Radian Field Spike Recoveries
GRI3-430-39 64 Q - -
GRI3-430-40 77 ' - -
GRI3-430-119 76 - -
GRI3-430-120 73 - -
GRI3-430-121 78 - -
Laboratory (Trip) Splke Recoverles
IGRI3-430-37 74 74 -
GRI3-430-123 87 72 -
GRI3-430-118 69Q 65 Q -
Laboratory (Lab) Spike Recoveries
Site A 91 85 - 78
Site B 88 83 92

Q - Exceeds quality control limits of 70% to 130%.
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Table 5-6

Method 0010 Isokiﬁetic Sampling and Leak Check Results

Percent Initial Final "1
Date Run Time Eng.lne Isokinetic " Leak Rate Leak Rate
14/94 1600-1920 102 . 95.1 |0.000 @10"Hg 0.011 @ NR
/16/94 0926-1222 101 100.5 10.004 @11"Hg 0.000 @15"Hg
6/20/94 1007-1345 2 100.9 [0.002 @ NR 0.010 @18"Hg
/20/94 1605-2023 2 103.5 10.00¢ @12"Hg 0.011 @ NR
NR = Not Recorded
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Table 5-7
Method 0010 Field Blank Results
Lowest Percent of
Blank Sample _ Lowest
Quantity Quantity Sample
Compound - (up) (ug) Quantity
aphthalene 091 .26.6 34%
Phenol 0.79 | 31.8 25
Dibenzofuran ND ND | R
Acetophenone 1.48 . 4T 35
Biphenyl ND ND —
ND = Not Detected
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Table 5-8

Method 18 Calibration Data Summary

C1 c2 [ 4 cs Cs

Date Initial/Final Response Response Response Response Response Response

6/14/94 |Linearity 0.99995 0.99997 0.99998 0.99996 0.99996 0.99993

Drift (%) 13 13 16 05 03 0.6

6/15/94 | Linearity 0.99986 0.99993 0.99995 0.99997 0.99996 0.99993

Drift (%) 4.6 43 4.0 53 5.2 6.7

6/16/94 |Linearity 0.99992 0.99999 0.99590 0.99995 0.99995 099995

Drift (%) 6.3 5.1 34 1.3 0.7 03

6/18/94 |Linearity 0.99978 0.99985 0.99926 0.99987 0.99984 0.99987

Drift (%) 104 10.6 98| 9.0 1.0 12.6

6/19/94 |Linearity 0.99996 0.99994 1.00000 0.99997 0.99993 0.99997

Drift (%) 10.0 95 7.3 44 0.3 3.1
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. ‘Table 5-9

Method 201A Isokinetic Sampling and Leak Check Results

_ Percent Initial Cut Point
Date Run Time Engine Isokinetic ‘Leak Rate (microns)

6/15/94 0905-1301 102 953 | 0.004 @10°Hg 11.7

6/16/94 1345-1755 101 85| 0.006 @15"Hg 12.2

6/19/94 1027-1422 .2 104.6 | 0.004 @16"Hg 113

6/19/94 1628-2017 ‘ 2 1084 | 0.002 @12"H1§ 111

|
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Campaign 4
Detailed QA/QC Summary
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5.0 QUALITY ASSURANCE/QUALITY CONTROL AND
DOCUMENTATION

The goal of the quality assurance/quality control (QA/QC) procedures is
to ensure the collection of representative samples, control of data quality during sample
analysis, and the use of valid data handling procedures to provide a link between the
analytical results and the physical conditions they represent. This section describes the
QA/QC procedures used in the field and laboratory. Tables of results are presented at
the end of this section, following the text.

5.1 Process Data Quality

At the end of each day, a copy of the process data collected was reviewed
by the Radian field engineer. In addition, an engine analyst was on-site during testing to
verify engine operating conditions and identify engine upsets. Several facility power
outages were experienced during the tests. These time periods were excluded from data

analysis.

52 Continuous Emission Monitors Data Quality

Quality assurance procedures for the CEM systems were implemented
according to the reference methods. These specifications include requirements to
determine calibration drift, relative accuracy, and relative error of the instruments. The
primary method of measuring these parameters was daily analysis of control standards.

Due to the wide range in NO, concentrations across the SCR and NSCR
catalysts, the NO, analyzer was calibrated over the 0-10,000 ppmv range. During tests
where NO, levels were lower, the analyzer range was switched to a 0-100 or
0-1,000 ppmv range. Once the instrument was calibrated at the 0-10,000 ppmv range, it
would also remain linear over the 0-100 and 0-1,000 ppmv ranges. Several mid-range
QC checks were performed at the lower ranges to confirm instrument accuracy.

521 CEM Calibration Check

Analyzer calibration was performed at least once each test day. Analyzer
response for NO,, CO, THC, and CO, was set using zero and high-level calibration gases
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introduced through the entire CEM sysftem.' Due to the measurement principle used by
the O, analyzer, a small concentration of O, must be present in order to achieve a
proper low-range response. A calibration gas containing 2.0% O, was used in place of a
zero gas for this analyzer. Subsequent responses to mid-level QC gases are recorded in
Table 5-1. ‘

522 CEM Drift Checks

‘ Directly after the completion of monitoring each day, instrument specific

zero and high-level QC gases were introduced through the entire CEM system and
measured by the corresponding instrumentation to evaluate measurement drift. The
percent drift of each instrument was determined by calculating the percent difference
between the pre-sampling and post-sampling measured values for the QC standards.
Calculated calibration drift for all analyzers was less than 10%, as specified in the test
plan. For all but 2 of 40 span drift checks and 1 of 40 zero drift checks, the calculated
drift was less than 2 percent. Table 5-1 summarizes the drift calculations for the criteria
pollutant CEMs.

523 CEM Relative Accuracy and Precision

Directly after completion of instrument calibration, an instrument-specific
QC standard at the approximate concentration expected in'the source gas was introduced
through the entire CEM system and measured by the corresponding instrumentation.
The percent difference between the measured concentration of the QC standard and the
known concentration for each species was calculated to verify the absence of
measurement bias (accuracy). This procedure was repeated periodically throughout each
test day to calculate an average bias for each species measurement. The relative
standard deviation was calculated for the multiple QC checks to provide an indication of
the precision (repeatability) of the species measurements.

Table 5-1 summarizes the measured bias for each of the criteria pollutants
on each test day. These calculations showed the criteria pollutant biases, except for two
to be less than 10%, as required in the test plan, for all pollutants, and less than 5% for

all but nine bias checks.
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Table 5-1

CEMS QC Data Summary

Average Calibration Drift
Analyzer QC Bias "Response Zero Span E
Date | Compound | Range Input (%) | RsD (%) (%)
823 0, 25 209 -1.20 024 -1.20
25 14 -0.40 0.71 18
25 10 -0.10 0.96
I 25 2 0.00 0.00
Co, 20 18 0.00 0.04 0.00
20 10 -0.95 0.17
20 7 025 0.82 i
co 20,000 20,000 0 0.13 082
20,000 15,100 0.77 0.58
20,000 10,300 255 0.61
20,000 100 -0.06
NO, 10,000 5,003 193 0.02 193
10,000 938 035 5.05 i
10,000 509 0.09 372 §
THC 10,000 9,026 -141 L18 128 |
10,000 2,003 7.04
10,000 917 6.00 6.73 E
10,000 497 143 5.26 |
824 |0, 25 209 -0.40 033
25 9.99 036
25 2 0.00
Co, 20 18 0.00 031
20 7 0.50
co 20,000 20,000 082 0.03
20,000 10,300 -3.23 | ‘
NO, 10,000 5,003 031 0.05
THC 10,000 9,026 0.66 0.19
10,000 2,003 2.30
~ 10,000 938 309
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Table 5-1
(Continued)
Average
Date Compound Range Input (%) RSD
825 0, 25 209 1.40 034 | -015 045 |
25 14 0.00
25 10 0.00 1.00
COo, 20 18 -1.50 000 | o001 032
20 10 -2.00 f
20 7 0.67 0.82
co 20,000 20,000 027 10.03 430 0.25
20,000 15,000 2.05
20,000 10,300 213 0.64
NO, 10000 | 5003 -1.03 290 | 001 -0.78
10,000 938 0.00 2.90 !
10,000 509 0.00 3.12 |
THC 10,000 9,026 0343 09 | -040 053 |
| 10,000 2,000 -0.60 1.17
10,000 917 -12.6 12.11
826 0, 25 209 -0.80 068 | -0.66 -1.03
25 14 -0.40
25 10 067 0.58
Co, 20 18 0.75 039 | -026 026
20 15 0.50
20 10 0.50
20 7 0.45 0.74
co 100 99 -6.00 -0.14 190 |
100 90 -1.90
NO, 10,000 5,003 025 025 -0.02 0.74 “
10,000 938 0.16 045
10,000 509 0.05 1.29
100 715 6.0
THC 10,000 9,026 052 009] 000 -0.07
10,000 2,003 2.40 145
10,000 917 0.55 148
Sunmemyapt c-38 Tanary 1%
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Table 5-1

(Continued)

Average Calibration Drift
Analyzer QC Bias Response Zero Span
Datc | Compound | Range | Input (%) RSD (%) (%) I
8-27 0, 25 209 - 0,60 237 0.44 0.90
25 10 027 115
25 3 -0.20 236
CO, 20 18 0.75 0.39 -0.06 0.46
.20 15 0.00
20 7 0.50 0.00
20 35 0.00 0.00
Cco 500 500 -0.50 0.14 1.80 -0.55
500 99.7 -0.09 0.78
500 91 -134
NO, 10,000 5,003 031 0.62 0.02 029
10,000 938 0.21 0.80
1,000 500 13 0.90
100 78 6.0
THC 10,000 9,026 -0.06 053 -0.04 -029
10,000 2,003 1.65 1.85
10,000 917 -0.98 1.65
8-28 0, 25 209 -0.80 095 -1.00
25 15 -0.40
25 10 -0.40 0.00
25 3 0.00 471
CO, 20 13 -1.00 -0.14 075
20 7 -0.50 202
20 35 0.00 0.00
co 500 500 1.00 -0.45 434
500 100 -0.64
500 90 -1.24 .
NO, 10,000 509 0.13 028 -0.01 0.26
10,000 78 0.05
THC 10,000 9,026 0.40 038 -0.01
10,000 017 1.09 047
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Table 5-1

(Continued)
Average Calibration Drift
Date | Compound | Range Input (%) RSD (%) (%)
8-29 0, B 25 209 -1.00 034| o044 140
25 10 0.00 0.00
25 3 0.00
co, 20 18 1.00 000| o016 021 |
20 15 0.00 0.00 I
20 7 033 082
20 35 050
co 500 500 -4.10 22| 035 -5.60
500 99 -0.62
500 90 -170 2.99
NO, 10,000 5,003 0.21 049 | o002 20.13
1,000 500 13 1.01
100 78 6.0 3.63
| THC 10,000 9,026 -0.11 006 | 028 032
| 10,000 2,003 429
10,000 917 0.76 136
830 0, 25 209 -1.40 034| -036 -160 |
25 10 -0.40 0.00
25 3 -0.40 0.00 J
Co, 20 18 -0.75 039 | -0.05 100 |
20 15 -1.00 |
20 7 0.00 0.00
20 35 0.00 0.00 |
co 500 500 5.00 0.03 NR
500 9 0.72 0.63
NO, 10,000 5,003 0.00 057 | -001 020
1,000 509 0.1 B
100 78 5.0 0.54
THC 10,000 9,026 -0.03 052| 018 031
10,000 2,003 0.55 0.71
10000 | = 917 262 0.85 _||
sdg/Append-C. 275-114-06-11
Summary.rpt C-40 January 1996




The precision measurement for THC was outside the specified level of 5%
on two days, and for NO, on one day. All other precision measurements were within the
specified range. ' '

524 FTIR Measurements

The FTIR instrument does not require introduction of a span gas for each
species measured. Quantitiation is based on reference spectra representing each of the
species measured.

Dajiy analysis of control standards was used to determine the bias of the
FTIR measurements. Table 5-2 presents the results of FTIR QC activities. Of the
19 QC checks, only 4 were outside the acceptable *10 percent range.

53 Manual Sampling Methods Data Quality

Quality control procedures for the manual sampling and analysis methods
consisted of the following procedures: field blank samples, field spiked samples,
replicate samples, matrix spike and matrix spike duplicates (MS/MSD), and laboratory -
control sample and laboratory control sample duplicates (LCS/LCSD). |

53.1 CARB Method 430 Data Quality

Table 5-3 shows the results of duplicate analyses for the CARB 430
method. The relative percent difference of these measurements is outside the internal
QA standard of 10% used by the analytical lab for several sample sets. However, most
of the samples with poor duplicate results contained formaldehyde in either unusually
high or low levels. Duplicate analyses are difficult to perform on samples containing
high concentrations of the pollutants of interest due to the dilutions required to analyze
these samples without overloading the instrument detector. Each dilution introduces
additional error to the analysis. The high relative percent difference (RPD) observed for
sample GRI4-430-42 is likely related to errors introduced during dilution.
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Table 5-2
FTIR QC Data Summary
Date Time
8/23/%4 854
2136
8/24/94 938
1310 |
8/25/94 932 Ethylene 1000 | 1002 02 |
1305 Ethylene 100.0 9.7 03
2003 Co 99.7 100 03
8/26/94 905 co 99.7 93 57
1615 co 99.7 9% 37
1830 Ethylene 100.0 98 -20
| co 99.7 81 -18.8
8/27/9%4 930 co 99.7 100 03
1727 co 99.7 109 93
8/28/94 833 co 99.7 107 13|
. 1745 co 99.7 110 103
8/29/94 830 co 99.7 98 1.7
‘I : 1420 Co 9.7 97 27
1718 co 99.7 88 117
| 8730794 656 __co 97 97 27
|
|
{
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Table 5-3

CARB Method 430 Duplicate Analytical Results

- Dilution | | Dup1 Dup 2* RPDP
Sample Factor Analyte (2 ~ (ue) )]
GRI4-430-04 1.0 Formaldehyde 12 12 0.0
' Acetaldehyde 041 033 2
Butyraldehyde 021 ND (0.10) 7
Propanal 0.4 024 50
GRI4-430-24 51.0 Formaldehyde 150 150 0.0
GRI14-430-42 100.0 Formaldehyde 330 220 40
‘ Acetaldehyde 14 ND (10) 33
GRI4-430-60 20 Formaldehyde ' 37 33 11
Acetaldehyde 32 26 21
Acrolein - 031 0.26 18
Butyraldehyde 0.54 0.43 23
Propanal 0.73 0.53 32
GRI14-430-80 2.0 Formaldehyde 39 36 8.0
Acetaldehyde 17 1.7 00
Acrolein 0.36 ND (0.20) ‘57
Butyraldehyde 0.44 0.57 26
Propanal 0.94 0.68 32
GR14-430-98 11.0 Formaldehyde 200 220 95 .
Acetaldehyde 3.7 39 53
GRI4-430-118 100.0 Formaldehyde 190 210 10
GRI4-430-136 1.0 Formaldehyde 23 20 14 i
Propanal 0.18 0.15 18
GRI4-430-156 1.0 Formaldehyde 26 29 1
Acetaldehyde 091 098 7.4
Acrolein 0.14 ND (0.10) 33
Butyraldehyde 0.47 0.49 42
Propanal 0.46 0.51 10

3ND = non-detect, value in pa_rentheses represents the detection limit.
YRPD = relative percent difference.
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Conversely, it is also difficult to obtain good agreement between samples
containing very low levels (<1 ug) of aldehydes due to the problems inherent in
- measuring the difference between two small values, The high RPD calculated for almost
all of the heavier aldehydes (e.g., acrolein, butyaldehyde, and propanol) can be attributed
to this difficulty.

Four different types of spike recovery data are collected for CARB
Method 430 QA purposes:

. laboratory matrix spikes;

° field spikes;

. laboratory trip spikés; and -
. laboratory spikes.

The field spikes are performed on-site by the sampling team. A known quantity of
formaldehyde is added to a set of impingers which has not been exposed to flue gas, then
- the spiked impinger solutions are recovered following the standard sample recovery
procedure. This approach provides a check of sample recovery quality.

A laboratory matrix spike adds a known quantity of spiking solution
(generally 3 ug) to a sample which was already recovered in the field. The spiked
material reacts with any excess DNPH in the samples. This evaluates the presence of
interfering constituents in the recovered spike solution. Laboratory trip spikes are
samples prepared in the lab, shipped to the test site with the DNPH solutions, recovered .
on-site, and shipped back to the lab. These spikes can identify possible interference due
to sample- handling. The laboratory spike is performed in the lab to check the accuracy
of analytical equipment. |

Table 5-4 summarizes the spike recovery data. The laboratory matrix spike
recoveries were extremely poor. The spike recoveries were within the acceptable range
of 70-130% for all three pollutants (e.g., formaldehyde, acetaldehyde, and acrolein) for
only one sample. The remaining seven spiked samples each had at least one compound
recovered outside of the quality control limits. As with the duplicate analyses, the poor
Spike recoveries can be attributed to the high formaldehyde concentrations present in
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Table 5-4

CARB 430 Spike Recovery Data (%)

|| Samplc 1D Dilution B ||
Number Factor Formaldehyde Acetaldehyde Acrolein

Laboratory Matrix Spike Recoveries

GRI4430-10 10 101 102 111

GRI4-430-30 100 NR NR NR

GRI4-430-48 100 9Q NR 'NR

GRI4-430-66 5.0 NR NR NR

GRI4-430-86 5.0 25Q 19Q 16Q

GRI4-430-104 100 NR NR NR |

GRI4-430-124 100 NR NR NR i

GRI4-430-142 1.0 81 57Q 105

Radian Field Spike Recoveries II

GRI4-430-114 1.0 87 77 NS f

GRI4-430-152 1.0 89 8 NS i

Laboratory (Trip) Spike Recoveries

GRI4-430-20 1.0 85 NS NS

GRI4-430-76 1.0 90 NS NS

I' Laboratory (lab) Spike Recoveries

9408285-08A 1.0 90 90 102

| 9408286-10A 1.0 90 91 103

[| 9408287-08A 1.0 9 91 103 |

9408288-10A 1.0 93 87 67Q

9408289-08A 1.0 93 87 99

9408290-10A 1.0 84 48Q 87

9408291-08A 1.0 74 620 &3

[ 9408292-10A 1.0 74 62Q 8

|| 9408293044 1.0 74 62Q 83 II

NR = No recovery due to matrix cffects.

NA = Not analyzed.

NS = Not spiked.

Q = Exceeds quality control limits of 70 to 130%.

P C-45 Jamany 159



many of these samples. This has the impact of introducing errors due to dilution and
increases the likelihood that the small spiked amount (~3 ug) can be lost in the noise of
a signal for a high concentration sample.

The results of the field spikes, trip spikes, and most of the lab spikes were
acceptable. The acetaldehyde lab spike recoveries were outside the acceptable range for
the last four samples. Based on the similarity in recoveries for these samples, it is likely
that the lab was using a poorly-made standard these days.

532 CARB Method 429 Data Quality

Quality assurance data for the CARB Method 429 runs are shown in
Table 5-5. Isokinetic sampling and leak checks were all within acceptable limits (£ 10%
isokinetics, <0.02 acfm leak rate). Analysis of the field blank sample yielded
background levels of target compounds that were all below the method detection limit.
This indicates good resolution for detected compounds. The results were not blank
corrected. The laboratory control sample recoveries met the 50 to 150% acceptance
criteria. The duplicate analyses were also within the acceptable range with a relative
percent difference calculated under 15% for all compounds. These results are presented
in Table 5-6. Table 5-7 presents the isotopic recovery results. Recoveries ranged from
52 to 142%, which is also within the acceptance criteria of 50 to 150 percent.

533 . Method 201A Data Quality

Table 5-8 summarizes the sampling QA data for the four particulate matter
runs. All runs were sampled within the 80-120% isokinetic range specified by EPA
Method 201A, except for Engine 9 which was at 120.7 percent. The calculated
aerodynamic diameter cut points were slightly above 11 microns for all but one test,
which means that the PM,, emission rates may be biased high.

534 Method 18 Data Quality

The quality control procedures specified in Method 18 were followed. The
retention time of the analytes of interest were determined using certified calibration
gases, and calibration curves were developed for use in quantitation. Table 5-9
summarizes the Method 18 GC calibration data.
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Tab

le 5-5

CARB Method 429 Leak Check Results

Initial Fmal |
Leak Rate Leak Rate
Date Engine (actm) (acfm)
8/23/94 Waukesha |0002@ 15 Hg | 0.002 11" Hg
8/24/94 Field Blank [0014 @15 Hg |NR
8/26/94 4 0008 @ 15" Hg | 0.008 @ 10" Hg
8/27/94 8 0004 @15°Hg |NR
8/28/94 9 000l @15 Hg [NR
8/29/94 9 0003@15Hg |0003 @7 Hg ||

NR = Not recorded.
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_Table 5-6

CARB Method 429 Laboratory Control Sample Results

- LCs1 LCs2

Compound (%R)* (%R)"
Naphthalene 82 68
2-Methylnaphthalene 85 80
Acenaphthylene 82 76
Accnaphihene 74 &
Fluorene 89 90
Phenanthrene 84 89
Anthracene 80 85
Fluoranthene 84 82
Pyrene 84 78
Benz(a)anthracene 80 80
Chrysene 89 78
Benzo(b)fluoranthene 92 80
Benzo(k)fluoranthene 77 78
Benzo(e)pyrene 77 76
Benzo(a)pyrene 84 84
Perylenc 77 76

Indeno(1,2,3-c,d)pyrene 75 80 .
|| Dibenz(a,h)anthracene 73 79
II Benzo(g,h,i)perylene _ 8 81

2gZR = percent recovery. ‘
YRPD = relative percent difference.
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TaBle 58

Method 201A Isokinetic Sampling and Leak Check Results

: _ Percent Leak Rate | Cut Point
Date Run Time | Engine Isokinetic (cfm) (microns)
8/23/94 1900 - 2230 | Wankesha 97.9 0.003 @ 15" Hg 10.6
8/26/94 1613-1957| 4 118.8 0.008 @ 15" Hg 11.0
8/27/94 1634 - 2044 8 103.4 0.002 @ 15" Hg 11.1
8/29/94 1352 - 1722 9 120.7 0.003 @ 15" Hg 11.5 ||
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Campaign 6
Detailed QA/QC Summary
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50 QUALITY ASSURANCE/QUALITY CONTROL

The goal of the quality assurance/quality control (QA/QC) procedures is
to ensure the collection of representative samples, the control of data quality during
sample analysis, and the use of valid data handling procedures to provide a link between
the analytical results and the physical conditions they represent. This section describes
the QA/QC procedures used in the field and laboratory. All raw QA/QC data are
reported in the appendices.

5.1 Process Data

Where available, process data were recorded at 15-minute intervals
throughout each test period. At the end of each day, a copy of the process data
collected was reviewed by the Radian field engineer. Each engine was inspected by the
engine consultant prior to teSting to evaluate the balance condition and identify any
maintenance issues which had the potential to bias test results. Some balancing was
required for every engine, and a few engines required minor maintenance. Engine
analysts from the host site performed all horsepower and balance measurements.

52 Continmons Emission Monitors

Quality assurance procedures for the CEM systems were implemented
according to the reference methods. These specifications included requirements to
determine calibration drift, accuracy, and precision of the instruments. The primary
method of measuring these parameters was daily analysis of control standards.

521 CEM Calibration Checks

Analyzer calibration was performed at least once each test day. Analyzer
response for O,, NO,, CO, THC, and CO, was set using zero and high-level calibration
gases introduced through the entire measurement system. Subsequent responses to
mid-level QC gases are presented in Table 5-1.
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Table 5-1

CEMS QC Data Summary
. Average | Response Calibration Drift
Analyzer [ QC Bias RSD* | Zero Span
Datc | Aualyzer | Range | Toput |Unis| %) | B | @ | & ||
11-4-94 0, 25 1401 | % 051 015 | -0.57 0296 |
Co, 20 1001 | % 115 035 0233 .| 0245 |
Co 500 907 |ppmv| -013 151 | -L189 0.526 |
NO, 1000 509 | ppmv 1.59 148 | 0126 1795 |
11-5-94 0, 25 140 | % 0.52 040 | -0.063 -1332
co, | 20 001 | % 0.58 044 | 0370 -0.126
co 500 907 | ppmv]| -0.02 0.96 0.473 0357
NO, 1000 509 | ppmv -0.04 1.65 0.118 -1.544
2500 890 229
THC 1000 917 | ppmv 195 0.00 2.876 2413
2500 1402 1.50
11-07-94 0, 25 1401 % 0.58 0.1 -0.424 -1.848
Co, 20 100 | % 1.40 0.10 0.494 -0.021
co 100 512 | ppmv 0.74 0.78 0.129 -0.150
NO, 250 715 | ppmv 2.49 099 | -0.033 0.227
THC 100 929 |ppmv| -017 044 | -0.103 -0.091
11-08-94 0, 25 1401 | % -0.01 019 | -0125 0360
CO, 20 1001 | % 093 030 0339 2.716
Co 100 512 | ppmv 111 026 -0.041 0.159 |
 NO, 250 715 | ppmv 1.89 142 0.063 0.725
THC 100 929 |ppmv]| -157 141 0.001 0.154
11-10-94 0, 25 40 | % 0.08 023 | -0.108 -0.243
co, | 20 000 | % | 012 | o081 | 00753 | -a001
co 100 512 | ppmv 035 220 | -0.106° 0236
NO, 1000 509 | ppmv 0.75 033 | -0017 0.655
THC 2500 1402 |ppmv| -0.10 0.44 0.029 0912
11-11-94 0, 25 140 | % 0.00 017 | -0063 -1332
co, 20 1001 | % 0.3 041 | -0255 0.604
Co 100 512 | ppmv 033 1.92 0.166 -0.008
NO, 1000 509 ppmv 0.98 0.42 -0.106 -0.441
THC 2500 1402 | ppmv 0.05 0.86 0.075 3769 |
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Table 5-1

(C(;ntinued)

Average | Response Calibration Dift
QcC Bias RSD* Zero Span
Inpt | Units | (%) (%) (%) (%)
14,01 % 0.23 044 -0.094 -0.627
10,01 % 0.22 050 0.379 -2.963
512 | ppmv 1.04 029 0.082 0328
90.7 024
509 ppmv 113 051 0.008 0824
1402 | ppmv -0.02 023 0.814 -1.811
11/14/94 | O, 25 14.01 % 0.51 0.50 0.577 0.906
co, 20 1001 % 0.80 0.58 0.575 1365
co | 500 907 |ppmv| 023 082 0.157 -0.166
NO, 1000 509 ppmv 0.47 0.68 0.494 -13%4
THC 2500 1402 pPpmv 1.27 0.80 -0.146 4,046
11/15/94 0, 25 14.01 % 0.40 050 0.109 -0.045
Co, 20 10.01 % 050 0.105 0.101 0256
co 500 %7 |ppmv| -078 1051 | 0193 | o021
NO, 1000 509 ppmv 112 041 0.216 -1.565
L THC 2500 1402 | ppmv 0.58 1.04 -0.222 -3.716
*RSD = relative standard deviation,
sdg/Append-C. 275-114-06-11

Summary.zpt C-57 January 1996



522 CEM Dirift Checks

Directly after the completion of monitoring each day, instrument specific
zero and high-level QC gases were introduced through the entire measurement system
and measured by the corresponding instrumentation to evaluate measurement drift. The
percent drift of each instrument was determined by calculating the percent difference,
relative to span, between the pre-sampling and post-sampling measured values for the
QC standards. Calculated calibration drift for all analyzers was within 10 percent, as
specified in the test plan. For all but 7 of 44 span drift checks and 1 of 44 zero drift
checks, the calenlated drift was less than 2 percent. Table 5-1 summarizes the drift
calculations for the criteria pollutant CEMs. '

523 Accuracy and Precision

Imniediately after completion of instrument calibration, an instrument
specific QC standard at the approximate concentration expected in the source gas was
introduced through the entire CEM system and measured by the corresponding
instrumentation. The percent difference between the measured concentration of the QC
standard and the known concentration for each species was calculated to quantify
measurement bias (accuracy). For O,, CO,, CO, and NO,, the percent difference is
calculated relative to instrument span. For THC, the percent difference is calculated
relative to QC input. This procedure was repeated periodically throughout each test day
to calculate an average bias for each species measurement.

The relative standard deviation (RSD) was calculated for the multiple QC
checks to provide an indication of the precision (repeatability) of the species
measurements. The RSD is calculated by taking the ratio of the response standard
deviation to the average of response values.

Table 5-1 summarizes the measurement bias and relative standard
deviation for each of the criteria pollutants on each test day. As shown in the table, all
measured biases were within the specified range of +10 percent, with only 2 of 47 bias
measurements greater than 2 percent. All RSDs were within the specified range of
%5 percent, with only 1 of 44 RSDs greater than 2 percent.
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524 FTIR Measurements

The FTIR instrument does not require introduction of a span gas for each
species measured. Quantitation is based on reference spectra representing each of the
species measured.

Daily analysis of control standards was used to determine the bias of FTIR
measurements. Table 5-2 presents the results of FTIR QC activities. All biases were
within the specified 10 percent range given in the test plan. Injections of halocarbon 22
were used to calibrate the instrument pathlength.

53 Manual Sampling Methods

Quality control procedures for the manual sampling and analysis methods
consisted of the following procedures: replicate samples, laboratory matrix spike and
matrix spike duplicates (MS/MSD), and laboratory control samples and laboratory
control sample duplicates (LCS/LCSD).

53.1 CARB Method 430

Table 5-3 presents the results of duplicate analyses of the same sample for
the CARB 430 Method. The relative percent difference of all measurements were within
the 20 percent specified in the test plan, except for the propanal duplicate sample
# 9411142. The relative percent difference for #941142 is greater than the specified -
range because the initial measurement was just above the detection level, and the second
measurement recorded a non-detect.

. As shown in Table 5-4, three different types of spike recovery data were
collected for CARB Method 430 QC purposes:

. laboratory matrix spikes;
o laboratory trip spikes; and
o laboratory spikes.

In a laboratory matrix spike, a known quantity of spiking solution is added
to a sample which was collected and recovered in the field. The spiked material reacts
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Table 5-2

FTIR QC Data Summary

Date Time Compound

11/4/94 [0817-0930  |Formaldehyde Y 4.4
Ethylene 100 612
1906-1923 Formaldehyde 4.7 45
Ethylene 100 91.5
11/5/94  |0820-0839 Formaldehyde 4.7 45
Ethylene 100 91.7
1844-1901 Formaldehyde 4.7 44
_ Ethylene 100 914
11/7/94 |1604-1615 Formaldehyde 4.7 44
_ Ethylene 100 90.6
1903-1915 Methane 92.9 91.7
Formaldehyde 4.7 4.6
Ethylene 100 92.2
11/8/94 |0756-0811 Formaldehyde 4.7 4.6
Ethylene 100 92.6
1953-2002 Methane 92.9 96.4
Formaldehyde 47 4.6
‘ Ethylene 100 93.7
11/10/94 |0939-0954 Formaldehyde - 47 4.6
‘ Ethylene 100 94.1
1840-1852 Formaldehyde 4.7 4.5
Ethylene 100 914
11/11/94 |0806-0826 Formaldehyde 4.7 4.6
Ethylene 100 91.8
1844-1855 Formaldehyde - 4.7 44
Ethylene 100 90.0
11/12/94 |0805-0823 Formaldehyde 47 4.5
Ethylene 100 90.1
1701-1714 Formaldehyde 4.7 4.4
Ethylene 100 91.9
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Table 5-2

. (Continued)
QC
Input
Date Time Compound (ppmv)
11/14/94 |0813-0831 Formaldehyde 47
Ethylene 100
2130-2139 Formaldehyde 4.7
Ethylene 100
11/15/94 |0820-0736 Formaldehyde 4.7
" |Ethylene 100
1833-1841 Formaldehyde 4.7
Ethylene 100
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CARB 430 Duplicate Results

Table 5-3

Dup 1 Dup 2
Sample Analyte (ug) (ug)
9411150 Formaldehyde 12 12
Acetaldehyde 8.1 8.1
Acrolein 0.53 0.54
|Butyraldehyde 29 3.1
Propanal 2.1 2.1
9411160 Formaldehyde 180 160
Acetaldehyde 16 14
Acrolein _ 3.1 2.8
Butyraldehyde ND ND
Propanal 'ND ND
9411162 Formaldehyde 210 200
Acetaldehyde 23 22
Acrolein 3.9 4.0
Butyraldehyde 21 23
Propanal 4.9 4.6
9411163 Formaldehyde 150 150

Acetaldehyde 6.0 6.0
- | Acrolein 1.3 1.1
Butyraldehyde ND ND
Propanal ‘ 1.1 1.3
9411165 Formaldehyde 140 140
Acetaldehyde 6.2 6.3
Acrolein ‘ ND ND
Butyraldehyde ND ND
Propanal ND ND
9411142 Formaldehyde 130 120
Acetaldehyde 6.8 6.3
Acrolein 1.9 1.7
Butyraldehyde ND ND

Propanal 0.87 ND (0.5)
9411146 Formaldehyde 120 120
Acetaldehyde 17 18
Acrolein 32 33
Butyraldehyde 2.6 3.1
Propanal 2.7 2.8

275114-06-11
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Table 5-3

(Continued)
" Dupl Dup 2
Sample Analyte (#g) (ug) (%)
9411146 Formaldehyde 0.55 0.65 16.7
Acetaldehyde 1.0 0.94 6.0
Acrolein ND ND -
Butyraldehyde 0.39 0.38 26
Propanal 0.4 0.35 133

aRelative Percent Difference.
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CARB Method 430 Spike Recovery Data

Table 54

Q = Exceeds quality control limits of 70 to 130%.

NS = Not sampled

sdg/Append-C.
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(Recovery %)
Formaldehyde . Acrolein Il
Laboratory Matrix Spike Recoveries
9411146 338Q 114
9411148 101 102
9411143 250 Q 113
9411150 95 105
9411160 274 Q 120
9411162 9.0Q 81
9411164 400 Q 120
9411166 168 Q 114
Laboratory Trip Spike Recoveries
9411166 82 74
Laboratory Spike Recoveries
9411142 77 110
9411158 88 70
9411164 97 92
9411165 87 90
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with excess DNPH in the samples aiding in evaluating the presence of interfering
constituents in the recovered spike solution. The poor recoveries on the laboratory
matrix spike samples are believed to be caused by spiking a small amount of the target
compounds into samples containing large quantities of the target analytes and trying to
determine a difference between the spiked and unspiked samples.

Laboratory trip spikes are samples prepared in the laboratory, shipped to
the test site with the DNPH solutions, recovered on-site, and shipped'back to the
laboratory. These spikes can identify possible interference due to sample handling. The
laboratory spike is performed in the laboratory to check the accuracy of analytical
equipment. |

53.2 SW-846 Method 0010

Table 5-5 shows the surrogate recovery data for each testing period. All
recoveries were in the 70 to 130 percent range specified in the test plan as the
acceptable range. All isokinetic and leak check results were within acceptable limits
(+10% isokinetics, <0.02 acfm leak rate), except for the isokinetic sampling rate for the
Clark HBA-5 (Engine 12). The low isokinetic rate (72.5 percent) was due to an |
incorrectly sized sampling nozzle. The low isokinetics for this test, is not expected to
have an adverse effect on semi-volatile results.

533 EPA Method 18

The quality control procedures specified in Method 18 were followed. For
all linearity multipoint calibrations, the correlation coefficient was greater than 0.99,
except on November 7, 8, and 10, when less than three points were used to perform the
regression. ' |
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Table 5-5
SW-846 Method 0010 Surrogate Recovery Data
(Recovery %)
e —— ——
Clark HBA-5 CB GMVC-10
Surrogate Ficld Blank | (Engine 12) | Solar Taurus | (Engine 15)
2-Fluorobiphenyl % 114 82 99
2-Fluorophenol 95 84 & 88
Nitrobenzene-ds 98 110 87 104
{| Phenol-ds 98 90 90 98
Terphenyl-d,, 106 124 100 118
2,4,6-Tribromophenol 91 102 89 ' 105
I
|
sdg/Append-C. 275-114-06-11 |
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AppendixD

Detailed Data Summary







DETAILED DATA SUMMARY

Appendix D presents the data used in the engine report to 1) study the effects of
operating conditions on formaldehyde levels and 2) generate emission factors for the
targeted compounds. The tables are grouped by engine family and emission control
device. In each group, process and emission data for each test conducted under the
GRI-Air Toxics Phase II campaigns are given. The emission data presented for the
targeted compounds represent measurements taken by the chosen method for each
compound, as discussed in Section 6. Appendix E presents all of the data collected
during the GRI-Air Toxics Phase II testing campaigns.
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01/31/9%

Pucl Flow (scf/min) (a)
eat Input (MMBhu/ix)

Heat Rate (BuBHP-br, HHV)
Hest Rate (Btw/BHP-br, LHV)

[Exhaust Gas Coaditions

oL Flow (dacfm) - M 2 NM
'ol. Flow (dacfim) - M19, Fd -
Stack Gas Tomperature (°F) 517
Moisture (%V) 13
02 (%V, dry) 146
CO2 (%V, drv) 34
A rra e cmdm
Rarometric Pressure (in. Hg) 2.5
mhicnt Temperatore (°F) L
ive Humidity (%) 347
umidity (b H20/1000 Ib dry air] 89
Foel Gas Analvis
‘l HHV (Btu/scf) 1009
I\ LHV (Btw/sxf) 910
IMcthane (3V, dry) ”a
| %V, dry) 29
Propanc (%V, dry) 0.5
i. exane (pparvd) 63.6
iRenzene (ppmvd) 9.8
[Tolucac (ppasvd) 134
EJ:.-. Benzepe (ppoavd) 1.0
[estenc (mp.c) (ppevd) 41
IFd Factor (de-fMMEB ﬂ
NM - Not measared.

» Fuel flow measurcasents from this engine are considercd smpect. Due to the
these parameters are not calcolated.

D-3
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Emlssmn Summary
GRI Campaign 4
C—-B GMVA-10

Test Concentration Emission Rate

Condition | Pollutapt (ppuvd @15%02) | (bikr) _|_(tomsfyr) | (/BHP—h)|

36%Load | Aldehydes

Test Period 6 | Acetaldehyde (HAF) ND —_— - -
Acrolein (HAF) 13|  -- - -
Butyr/Isobutyraldelyde NM - - -
Formaldehyde (HAP) 73 —— - —
Propiamaldehyde (HAF) NM - ~— ——
Volatile Organies
1,23 Trimethylbenzene NM - - -
1,24-Trimethylbenzene NM -— - -
13-Butadiene (HAF) ‘NM — —_ _—
13,5-Trimethylbenzene NM — - -
224~Trimethyipeatane (HAP) NM _— - -
Acstylene NM - — —
Benzzne (HAF) NM - - —_—
Butane NM - — -
Cyclahexane NM - — ——
Cyclopentane NM - — —_—
Etane NM - - —
Ethyl Benzene (HAP) NM - - —
Ethylene NM - - —_—
p~Hexane (HAP) NM -— - —
Isobutane NM - —_— ——
Methane NM - - -
Methanol (HAP) " ND - _— -
Methyleyeloherane NM - -— —
n=Nonane NM - —_— _—
n=0Octane NM - — _—

.{n~Pentane NM —_ - -

Fropane NM - - —-—
Propylene NM - —_ -
Styrene (HAP) NM - - --
Taluene (HAP) NM - - -
Xylene (mp.0) (HAP) N -~ -- -~
"Criteria® Pollutants
co 739 - - —_
NMHC NM - - —
NMEHC NM - — -
NOx 132 - - —_
THC el -- = —

ND=Non—detest

NM=Not Measured

Note: Emission rates are not presented as no exinust flowrate was ealeulated for this engine.

01-Feb-96




Emission Sutnmary

GRI Campaign 4
C-B GMVC-10
Concentration | Emission Rate
(ug/dset) Qb/hr) | (tonsiyr (=/BHP-hr) |
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
_NM = = =
* All Semi-Volatile Organics are Designated HAPs
05/23/95 ‘ C4E1T6.WK4
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11/08/95

GRI Campaign 6 - Station 6A CEM Results

Engine 10
Clark BA-S

11/04/94
1000-1224
Fall
Exhaust

2-Stoke, PS
211
300
1948
None

851
299

161
9.8
11627
10525

7163
a@n’
458
104
142
43

26.4
62
62.7
82

1025
928

276
0.42

2 Based on HHV
b Used in emission calculations.

D-6
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Emission Summary
GRI Campaign 6 - Station 6A
Clark BA-5 (Engine 10)

Test Concentration Emission Rate

Condition |poltutant (ppmvd @15%02) | (Ibmr) | (tons/yr) | (z/BHP-br)

94% Load Aldehydes

Test Period 1 lAcetaldehyde (HAF) ND - - -
lAcrolein (HAP) ND - - -
Butyr/Isobutyraldehyde NM - - -
Formaldehyde (HAP) 16.4 3.7E-01 1.6E+00 2.0E-01
Propionaldehyde (HAP) NM_ - - -
Volatile Organics
1,2,3-Trimethylbenzene NM - - -
1,2,4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM - . -
1,3,5-Trimethylbenzene NM - - -
2,2,4-Timethylpentane (HAP) NM - - -
Acetylene NM - - -
Benzene (HAP) NM - - -
Butane NM - - -
Cyclohexane NM - - -
Cyclopentane NM - - -
Ethane 1.7 2.0E-01 8.0E-01 9.0E-02
FEthyl Benzene (HAP) NM - - -
Ethylene . NM - - -
n-Hexane (HAP) NM . - -
Isobutane NM - — -
Methane 522 6.3E+00 2.8E+01 3.4E+00
Methanol (HAP) 1.22 3.0E-02 1.3E-01 2 0E-02
Methylcyciohexane NM - - -
n-Nonane NM - - -
n-Octane NM - - -
n-Pentane NM - - -
Propane NM - - -
Propyiene NM - - -
Styrene (HAP) NM - - -
IToluene (HAP) NM - - —
 Xylene (m.p.0) (HAP) NM - — -
"Criteria” Pollutants
cO 76.0 ' 1.6 7.0 0.86
NMHC NM - - -
INMEHC NM - - B
NOx 805 28.0 122 149
THC NM — - -~

ND=Non-detect
NM=Not Measured

12/01/95 CGE10TE.WK4
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. Emission Summary
GRI Campaign 6 - Station 6A
Clark BA-5 (Engine 10)
Concentration Emission Rate- ) ‘
(ug/dsch) (bhr) I (tonsfyr) I (z/BHP-hr)
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
‘NM - - -
NM - - -
M _ _ ~
NM - - -
NM - - -
NM - - .
. NM - - -
m - - -
NM - - -
NM - - -
NM —_ - -
NM - - -
NM - - -
ND=Non-detect
NM=Not Measurcd
* All Semi-Volatile Organies arc Designated HAPs
07/27/95 ' . C6E10T1.WK4
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Engine 10
Clark BA-S

GRI Campaign 6 - Station 6A CEM Results

11/05/94
0936-1209
Full
Exhanst
2

2-Stroke, PS
911
300
1948
Nope,

cat Rate (Bw/BHP-hr, HHV)
eat Rate (Btw/BHP-hr, LHV)

910
299
100
174
10.5
11737
10627

CO2 (%V, dry)

7493
4679
455
80
14.3
44

mbient Conditions

293
62
293
35

1021
924

276
0.47
49 -
718
9.7

146
8454

a Based on HHV
b Used in emission calculations.

11/08/95
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Emission Summary
GRI Campaign 6 - Station 6A
Clark BA-5 (Engine 10)

Test Concentration | Emission Rate

Condition JPollutant {(ppmvd @15%02) [ ( b/hr) ] (tons/yr) l(g[ﬁl-l]’-hr]

100% Load Aldehydes

'Test Period 2 Acetaldehyde (HAP) 1.96 7.0E-02 3.1E-01 4.0E-02
Acrolein (HAP) ND - - -

- fButyr/Isobutyraldehyde 0.26 1.5E-02 6.7E-02 7.6E-03
Formaldehyde (HAP), 16.0 . 3.9E-01 1.7E+00 2.0E-01
Propionaldehyde (HAP) NM_ - - -
Volatile Organics
1,2,3-Trimethylbenzene ND - - -
1,2,4-Trimethylbenzene 0.006 6.1E-04 2.7E-03 3.1E-04
1,3-Butadiene (HAP) ND - - -
1,3,5-Trimethylbenzene ND - - -
2,2 4-Trimethylpentane (HAP) 0.03 2.5E-03 1.1E-02 1.2E-03
JAcetylene ND - - -
[Benzene (HAP) 0.19 ‘ 1.2E-02 5.2E-02 6.0E-03
Butane 0.48 2.3E-02 1.0E-01 1.1E-02
Cyclohexane 0.03 1.8E-03 8.1E-03 9.2E-04
Cyclopzntane 0.007 4.1E-04 1.8E-03 2.0E-4
Ethane 13.1 3.2E-01 1.4E+00 1.6E-01
Ethyl Benzene (HAP) 0.005 ~ 4.6E-04 2.0E-03 2 3E-04
{Ethylene . i ND - - -
n-Hexane (HAP) 004 - . 3.1E-03 1.4E.02 1.6E-03
Isouutane 1 042 2.0E-02 8.7E-02 9.9E-03
Methane 661 8.6E+00 3.8E+01 4 3E+00
Methanol (HAP) 1.44 4.0E-02 1.6E-01 2.0E-02
Methylcyclohexane 0.02 1.4E-03 6.3E-03 7.1E-04
n-Nonane ND - - -
n-Octane 0.003 2.5E-04 1.1E-03 1.2E-04
n-Pentane 0.13 7.5E-03 3.3E-02 3.7E-03 !
Propane 42 1.5E-01 6.6E-01 7.5E-02
Propylene ND - — -
Styrene (HAP) 0.004 3.8E-04 "1.7E-03 1.9E-04
Toluene (HAP) 0.07 5.4E-03 24E-02 2.7E-03
Xylene (m.p.0) (HAP) 0.01 71.7E-04 3.4E-03 3.9E-04
"Criteria" Pollutants
CO 82.8 1.9 83 09
INMHC 520 3.7 6.1 1.8
NMEHC - 504 33 14.6 1.7
NOx 1195 4.3 196 223
TF!_C 943 123 53.8 6.1
* ND=Non-detect '

NM=Not Measured

1211095 C6E10T2.WK4
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Emission Summary
GRI Campaign 6 - Station 6A
Clark BA-5 (Engine 10)

Concentration Emission Rate

(ug/dsch) (b/hr) I (tons/yr) I(g@ﬂl’-hr)

[Test

ondition
100% Load
‘est Period 2

£fEEzEzirEEeEEEEZEEEEE

ND=Non-detect
NM=Not Mecasured
* All Semi-Volatile Organics are Designated HAPs

07/26/95 C6E10T2. WK4
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11/08/95

GRI Campaign 6 - Station 6A CEM Results

Engine 10
Clark BA-5

11/04/94
1445-1603
Low
Exhaunst

3

2-Stroke, PS
911
300
1948
None

725
301
80
147
89
12468
11291

02 (%V, dry)
CO2 (%Y, dry)

7313
4356
436
88
149
3.9

Barometric Pressure (in. Hg)

mbient Temperature (°F)

elative Humidity (%)

idity (1b H20/1000 Ib dry air)

264
51
93.0
8.1

thyl Benzene (ppmvd)

ylene (m,p.0) (ppmvd)
d Factor (dscf/M

1025
928

2.76
042
49
78
9.7

1.46
8427

a Basedon HHV _
b Used in emission calculations,

D-12
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Emission Summary
GRI Campaign 6 - Station 6A
Clark BA-5 (Engine 10)

(l‘st Concentration | Emission Rate
lCnndition Pollutant mvd @15%02) | (lb/hr) (tons/yr) (£/BHP-hr)
% Load Aldehydes

'Test Period 3 Acetaldehyde (HAP) ND - - -
JAcrolein (HAP) ND - - -
Butyr/Isobutyraldehyde 0.03 1.5E-03 64E-03 9.2E-04
Formaldehyde (HAP) 226 4.7E-01 2.1E+00 2.9E-01
Propionaldehyde (HAP) NM — - —
[Volatile Organics
1,2,3-Trimethylbenzene . NM - - -
1,2,4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM - - .
1,3,5-Trimethylbenzene NM - - -
2,2,4-Trimethylpentane (HAP) NM - - -
Acetylene NM - - -
Benzene (HAP) NM - - -
Butane NM - - —
Cyclohexane NM - - .
HCyclopemane NM - - -
Ethane 17.0 3.5E-01 1.6E+00 2.2E-01
Ethyl Benzene (HAP) NM - - -
Ethylene NM -- - -
n-Hexane (HAP) NM - - -
[sobutane NM - - -
Methane 819 9.1E+00 4,0E+01 5.7E+00
Methanol (HAP) ) 1.32 3.0E-02 1.3E-01 2.0E-02
Methyleyclohexane NM - - -
n-Nonane NM - - -
n-Octane NM - - -
n-Pentane NM - - -
Propane NM - - -
Propylene NM - - .
Styrene (HAP) NM - - -
Toluene (HAP) NM - - -
| Xylene (m.p.0) (HAP) NM - - -
"Criteria” Pollutants
CO 939 1.81 7.94 1.13
INMHC NM - - —
NMEHC NM - - . -
NOx 367 11.6 509 7.28
THC NM - - _

ND=Non-detect
NM=Not Measured

12/01/95 CSE10T3.WK4
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Emission Summary
GRI Campaign 6 - Station 6A
Clark BA-5 (Engine 10)

tm
ondition Pollutant

Concentration Emission Rate
_(ug/dach (Ab/hr) (tons/yr) | (e/BHP-hr)

ko% Load |Semi-Valatile Organics *

[Test Period 3

ND=Non-detzct
NM=Not Measured
* All Semi-Volatile Organics arc Designated HAPs

07/27/95

C6E10T3.WK4
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GRI Campaign 6 - Station 6A CEM Resalts

Engine 12
Clark HBA-5

Load Condition

11/04/94
1702-1832
Low
Exhaust
4

2-Stroke, P3
1000
300
1951
None

1
297
75
140
85
11612
10516

Vol. Flow (ds¢fm) - M19,Fd  (b)
Stack Gas Temperature (°F)
Moisture (%V)

02 (%V, dry)

CO2 (%V, dry)

4502
4759
540
6.8
15.7
33

arometric Pressure (in. Hg)

mbient Temperature (°F)
Relative Humidity (%)

bs. Humidity (Ib H20Q/1000 Ib dry air)

264
51
923
8.0

1025
928

2.76
0.42
49
7.8
97

146
8427

a Based on HHV
b Used in emission calculations.

11/08/93
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12/01/95

Emission Summary
GRI Campaign 6 - Station 6A
Clark HBA-5 (Engine 12)

Test Concentration Emission Rate

%Mﬂw_ (ppmvd @15%02) | (ib/hr)_ | (tons/yr) | (g/BHP-hr)

75% Load [Aldehydes

Test Period 4 IAcetaldehyde (HAP) ND - - -

‘ Acrolein (HAP) 2.55 9.0E-02 4.1E-01 6.0E-02

Butyr/Isobutyraldehyde NM - - -
Formaldehyde (HAP). 377 7.4E-01 3.2E+00 4.5E-01
Propionaldehyde (HAP) NM - - -
Volatile Organics
1,2,3-Trimethylbenzene NM - - -
],2,4-Trimethylbénzene NM - - —
1,3-Butadiene (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
2,2,4-Trimethylpentane (HAP) NM - - -
Acetylene NM - - -
Benzene (HAP) NM - - -
Butane NM - - -
Cyclohexane NM - - -
Cyclopentane NM - - -
Ethane 40.6 8.0E-01 3.5E+00 4.9E-01
Ethyl Benzene (HAP) NM - - -
Ethylene NM - - -
n-Hexane (HAP) NM - - - -
Isobutane NM ‘ - - -
Methane 1696 1.8E+01 7.8E+01 1.1E+01
Methanol (HAP) 1.74 4.0E-02 1.6E-01 2.0E-02
Methylcyclohexane NM - - -
n-Nonane NM - - -
n-Octane NM - - -
n-Pentane NM - - -
Propane NM - - -
Propylene NM - - -
Styrene (HAF) NM - - -
Toluene (HAP) NM - - -
Xylene (m.p.0) (HAP) NM - - -
"Criteria™ Pollutants
CO 258 4.7 20.7 29
INMHC NM - - -
NMEHC NM - - -
INOx 559 16.9 74.0 103
THC NM -- - -

ND=Non-detect

NM=Not Measured

D-16
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Emission Summary
GRI Campaign 6 - Station 6A
Clark HBA-S (Engine 12)

Concentration Emission Rate
(agdsect) o) | (onsyr) | @BER )

75% Laoad
[Test Period 4

* All Semi-Volatile Organics are Designated HAPs

07/31/95 CSE12T4. WK4
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11/08/95

GRI Campaign 6 - Station 6A CEM Results

Engine 12
Clark HBA-5

11/05/94
1345-1802
Intermediate
Exhaust
5

2-Stroke, PS
1000
300
1951

None

Heat Rate (BtwBHP-hr, HHV)
Heat Rate (Btw/BHP-hr, LHV)

839
301

150
9.0
10947
9912

Exhaust Gas Conditions

Vol. Flow (dscfm)- M 2

Vol. Flow (dsefm)- M19,Fd  (b)
Stack Gas Temperature (°F)
Maoisture (%V)
2 (%Y, dry)
CO2 (%V, dry)

4473
4617
592
6.9
15.1
37

26.5
71
232
43

Benzene (ppmvd)
oluene (ppmvd)
Ethy! Benzene (ppmvd)

ylene (m,p,0) (ppmvd)
Fd Factor (dscf/MMBty)

1021
924
94
276
047
49
7.8
9.7

146
8454

a Based on HHV
b Used in emission calculations.

D-18
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Emission Summary
GRI Campaign 6 - Station 6A
Clark HBA-5 (Engine 12)

Concentration | Emission Rate ‘
(ppmvd @15%02) (Ib/hr) (tons/yr) | (g/BHP-hr) |

84% Load

[Test Period 5 Acetaldehyde (HAP) 339 1.1E-01 4 6E-01 6.0E-02
lAcrolein (HAP) 26 1.0E-01 4.5E-01 6.0E-02
Butyr/Isobutyraldehyde NM - - -
Formaldehyde (HAP) 27 5.7E-01 2.5E+00 3.1E-01
Propionaldehyde - (HAP) NM - - =
Volatile Organics
1,2,3-Trimethylbenzene NM - - -
1,2,4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
2,2, 4-Trimethylpentane (HAP) NM - - -
Acetylene NM - - -
Benzene (HAP) NM - - -
Butane NM - - -
Cyclohexane NM - - -
Cyclopentane NM - - -
Ethane 234 5.0E-01 2.2EH00 2.7E-01
Ethyl Benzene (HAP) NM - - -
Ethylene NM - - -
n-Hexane (HAP) NM - - -
Isobutane NM -- - -
Methane 1050 1.2E+01 5.2E+01 6.4E+00
Methanol (HAP) 147 3. 0E-02 1.5E-01 2.0E-02
Methyleyelohexane NM - - -

. n-Nonane NM - - -
n-Octane NM - - -
n-Pentane NM - - -
Propane NM - - -
Propylene NM - - -
Styrene (HAP) NM - - -
[Toluene (HAP) NM - - -
[Xylene (m,p.0) (HAP) NM - - -
CO 202 4.0 17.4 22
INMHC 407 4.60 20.1 250
NMEHC 360.2 410 17.8 220

hﬂm 1053 340 149 184
C 1457 164 71.8 89
ND=Non-detect

"NM=Not Measured

12/01/95
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12/01/95

Emission Summary

GRI Campaign 6 - Station 6A

Clark HBA-5 (Engine 12)

Test Concentration Emission Rate
Condition (ug/dscf) (Ib/hr) l (tons/yr) I (g/BHP-hr) |
284% Load Semi-Volatile Qrganics * i
Test Period 5 " 0.05 3.2E-05 14E-04 1.7E-05
Acenaphthylene 0.12 7.4E-05 3.3E-04 4.0E-035
nthracene ’ 0.03 1.8E-05 7.8E-05 9.6E-06
Benz(a)anthracene 0.01 8.0E-06 3.5E-05 4.3E-06
Benzo(a)pyrene ND - - -
Benzo(e)pyrene ND - - -
Benzo(b)fluoranthene ND - - -
Benzo(g,h,i)perylene ND - - -
Benzo(k)fluoroanthene ND - - -
0.09 5.5E-05 2 4E-04 3.0E-05
0.02 1.4E-05 6.2E-05 7.6E-06
ND - - -
0,01 6.0E-06 2.6E-05 3.2E-06
0.07 4 3E-05 1.9E-04 2.4E-05
Indeno(1,2,3-c.d)pyrene ND - -~ -
0.78 4.7E-04 2.1E-03 2.6E-04
1.69 1.0E-03 4 5E-03 5.6E-04
ND - - -
0.14 8.6E-05 3.8E-04 4.6E-05
1.07 6.5E-04 2.9E-03 3.5E-04
0,02 1L1E-035 49E-05 | 61E-06 |

ND=Non-detect
NM=Not Measured
* All Semi-Volatile Organics are Designated HAPs

D-20

CSE12T5.WK4
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GRI Campaign 6 - Station 6C CEM Results
Engine 9
C-8 GMVA-16

11/11/94
1600-1300
Intermediate
Exhanst
12

2-Stroke, BS
1235
300
1954
None

1078
299
88
168
10.1
Heat Rate (Baw/BHP-hr, HHV) 9511
Heat Rate (BtwBHP-hr, LHV) 8652

4991
Vol. Flow (dscfm) - M19,Fd  (b) 5079
Stack Gas Termperature (°F) 576
oisture (%V) 72
02 (%V, dry) 15.1
CO2 (%V, dry) 36

metric Pressure (in. Hg) 26.6
mbient Temperature (°F) 65

Relative Humidity (%) 458
bs. Humidity (Ib H20/1000 Ib dry air) 6.6

1020
928

249
0.39
48
717
8.0

ylene (m,p,0} (ppmvd) 140
Fd Factor (dscf/MMBitu) 8432

a Based on HHV
b Used in emission calculations.

11/10/95 C6E9IT12,WK4
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12/01/95

Emission Summary

GRI Campaign 6 - Station 6C
C-B GMVA-10 (Engine 9)

Concentration | Emission Rate
(ppmvd @15%02) | (Ib/hr) (tons/yr HP-hr
ND - - -
IAcrolein (HAP) ND - - .
Butyr/Isobutyraldehyde 0.01 6.8E-04 3.0E-03 29E-04
F_-'onnaldehyde (HAP) 19.1 4.4E-01 2.0E+00 1.9E-01
Propionaldehyde (HAP) NM - - -
Volatile Orpanics
1,2,3-Trimethylbenzene NM - - -
1,2,4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
2,2 4-Trimethylpentane (HAP) NM - - -
Acetylene NM - - -
Benzene (HAP) NM - - -
Butane NM - - -
Cyclohexane NM - - -
Cyclopentane NM - - -
Ethane 51.6 1.2E+00 5.3E+00 5.1E-01
Ethyl Benzene (HAP) NM - - -
Ethylene NM - - -
n-Hexane (HAP) NM . - - -
Isobutane NM - - -
Methane 2033 2.5E+01 1.1E+02 1.1E+01
[Methanol (HAP) 0.68 2.0E-02 7.0E-02 7.0E-03
Methylcyclohexane NM - - -
n-Nonane NM - - -
n-Octane NM - - -
n-Pentane NM - - -
Propane NM - - -
Propylene NM - - -
Styrene (HAP) NM - - - -
[Toluene (HAP) NM - - -
Xylene (in.p,0) (HAP) NM - - =
"Criteria” Pollutants
CO 69.9 1.5 6.7 0.64
MHC 823 103 45.2 43
NMEHC 720 2.0 396 38
INOx 302 10.9 47,7 4.6
THC 2856 358 157 15.0
ND=Non-detect
NM=Not Measured

C6EST12.WK4




07/31/95

Emission Summary

GRI Campaign 6 - Station 6C
C-B GMVA-10 (Engine 9)
Concentrats Emission Rate
(ug/dsch) (b/br) l (tons/yr) |<z&hr)_

NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM

* Al Semi-Volatile Organics are Designated HAPs

C6EST12.WK4



GRI Campaipn 6 - Station 6C CEM Results

Engine 9
C-B GMVA-10

11/12/94
1000-1405
Full
Exbaust
13

2-Stroke, BS
1235
300
1954
None

1232
300
100
174
10.5
8631
7851

4715
4845
586
83
14.6
39

265
57
85.6
9.3

Ethyl Benzene (ppmvd)

Xylene (m,p,0) (ppmvd)
F )

1020
928

249
0.39
43
77
80

1.40
8432

a Based on HHV
b Used in emission calculations.

11/10/95

- D24

C6EST13.WK4




Emission Summéry
GRI Campaign 6 - Station 6C
C-B GMVA-10 (Engine 9)

[Test Concentration . Emission Rate

Condition (ppmvd @15%02) | (bmn) | (tons/yr)_! (z/BHP-hr)|

100% Load

[Test Peried 13 JAcetaldehyde (HAP) ND - - -
Acrolein (HAP) ND - - -
Butyr/Isobutyraldehyde NM - - -
Formaldehyde (HAP) 16.7 4.0E-01 1.8E+00 1.5E-01
Propionaldehyde (HAP) NM_ - - =
Volatile Organics
1,2,3-Trimethylbenzene 0.004 4.0E-04 1.7E-03 1.5E-04
1,2,4-Trimethylbenzene 0.02 1.8E-03 7.7E-03 6.5E-04
1,3-Butadiene (HAP) ND - - -
1,3,5-Trimethylbenzene ND - - -
2,2,4-Trimethylpentane (HAP) 0.06 5.3E-03 2.3E-02 2.0E-03
Acetylene ’ ND - - -
Benzene (HAP) 0.07 4.4E-03 1.9E-02 1.6E-03
Butane 0.96 4 5E-02 2 0E-01 1.6E-02
Cyclohexane 0.04 2.7E-03 1.2E-02 1.0E-03
Cyclopentane 0.01 7.9E-04 3.5E-03 29E-04
[Ethane 272 6.6E-01 2.9E+00 2.4E-01
Ethy] Benzene (HAF) 0.004 3.4E-04 1.5E-03 1.3E-04
Ethylene ND - -- -
n-Hexane (HAP) 0,07 5.1E-03 2.2E-02 1.9E-03
Isobutane 0.77 3.6E-02 1.6E-01 1.3E-02
Methane 1110 1.4E+H01 6.3E+01 5.3E+00
Methanol (HAP) - 0.86 2.0E-02 1.0E-01 8.0E-03
Methylcyclohexane 0.03 2.7E-03 1.2E-02 9.8E-04
n-Nonane 0.001 1.5E-04 6.4E-04 5.3E05
n-QOctane 0.006 5.5E-04 2.4E-03 2.0E-04
n-Pentane 022 1.3E-02 5.5E-02 4.6E-03
Propane 7.81 2.8E-01 1.2E+00 1.0E-01
Propylene ND - - -
Styrene (HAP) 0.002 2.0E-04 8.9E-04 7.5E-05
Toluene (HAP) 0.05 3.8E-03 1.7E-02 1.4E-03
Xylene (m.p,0) (HAF) 0.01 1.1E-03 4.9E-03 4 1E-04
"Criteria” Pollutants
jco 62.8 14 63 0.53
NMHC 250 33 142 12
NMEHC 196 26 11.1 0.94
ll:le 368 13.7 60.2 5.1

HC 1360 17.7 77.3 6.5
ND=Non-detect

NM=Not Measured

12/01/95

D-25
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12/01/95

Emission Summary

GRI Campaign 6 - Station 6C
C-B GMVA-10 (Engine 9) -

Test Concentration Emission Rate
(ug/dsch) (Ibhr) | (tomsiyr) I {&/BHP-hr) I .

100% Load ‘

ITest Period 13 0.01 7.6E-06 3.3E-05 2 8E-06
Acenaphthylene 0.02 1.6E-05 6,9E-05 5.8E-06
Anthracene 0.004 2.5E-06 1.1E-05 9 4E-07
Benz(a)anthracene ND - - -
Benzo(a)pyrene ND - - -
Benzo(e)pyrene ND - - -
Benzo(b)luoranthene ND - - -
Benzo(g,h.i)perylene ND - - -
Benzo(k)fluoroanthene ND - - -
Biphenyl 0.03 2.2E-05 9.5E-05 8.0E-06
Chysene " ND - - -
Dibenz(a,h)anthracene ND - - -
Fluoranthene 0.004 2.5E-06 1.1E-05 9.2E-07
Fluorene 0.005 2.9E-06 1.3E-05 1.1E-06
Indeno(1,2,3-¢,d)pyrene ND - - -
2-Methyinaphthalene 0.16 1.0E-04 4.5E-04 3.8E-05
Naphthalene 0.3 1.9E-04 8.4E-04 7.1E-05
Perylene ND - - -
Phenanthrene 0.02 1.5E-05 6.7E-05 5.6E-06

0.31 2.0E-04 8.7E-04 7.3E-05
00035 3 4E-06 LSE-05_ 1L3E-06 |

ND=Non-detect

NM=Not Measured

* All Semi-Volatile Organics are Designated HAPs

C6EST13.WK4




GRI Campaign 6 - Station 6C CEM Results
Engine 9
C-BGMVA-10

1112/94
1515-1645
Full
Exbaust
14

2-Stroke, BS
1235
300
1954
None

1234
300
100
173
104
8566
7792

Stack Gas Temperature (°F)
Moisture (%V)
02 (%V, dry)

CO2 (%V. dry)

Vol. Flow (dscfm) - M19,Fd  (b)

4690
4756
590
84
14.5
4.0

metric Pressure (in. Hg)
mbient Temperature (°F)
Relative Humidity (%) -

26.5
59
829
10.0

1020
928

249
0.39
48
7.7
80

140
8432

11/10/95

b Used in emission calculations.

D-27
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Emission Summary

GRI Campaign 6 - Station 6C

C-B GMVA-10 (Engine 9)

h‘est Concentration Emission Rate
Condition Pollutant (ppmvd @15%02) (b/hr) (tons/yr) | (z/BHP-hr}
100% Load Aldehydes
Test Period 14  JAcetaldehyde (HAP) ND - - -
Acrolein (HAP) ND - - -
Butyr/Isobutyraldehyde ND - - -
Formaldehyde (HAP), 16.6 4.0E-01 1.8E+00 1.5E-01
Propionaldehyde (HAP) NM — -~ -
Volatile Organics
1,2,3-Trimethylbenzene NM - - -
1,2,4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
2,2,4-Trimethylpentane (HAP) NM - - -
Acetylene NM - - -
Benzene (HAP) NM - - -
Butane NM - - -
Cyclohexane NM - - -
Cyclopentane NM - - -
Ethane 26,1 6.3E-01 2.8E+00 2.3E-01
Ethyl Benzene (HAF) NM - - -
Ethylene NM - - -
n-Hexane (HAP) NM - - - -
Isobutane NM - - -
Methane 984 13E+01 | 56E+01 | 4.7B+00
Methanol (HAP) 09 2.0E-02 1.0E-01 8.0E-03
Methylcyclohexane NM - - -
n-Nonane NM - - —
n-Octane NM - - -
n-Pentane NM - - -
Proparne NM - - -
Propylene NM - - -
Styrene (HAP) NM - - -
oluene (HAP) NM - - -
Xylene (m,p,0) (HAP) NM - - -
"Criteria” Pollutants
61.6 14 6.1 0.51
327 4.2 18.5 1.6
MEHC 275 35 15.5 13
358 13.3 58.2 49
1311 16.9 741 62
ND=Non-detect

NM=Not Measured

12/01/95

D-28
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Emission Summary
GRI Campaign 6 - Station 6C
C-B GMVA-10 (Engine 9)

Concentration Emission Rate
(ug/dsct) (u/hr) (tons/yr) | (&/BHP-hr)

ND=Non-detect
NM=Not Measured
* All Scmi-Volatile Qrpanics arc Designated HAPs

08/01/95 ' C6E9T14.WK4
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11/08/95

GRI Campaign 6 - Station 6C CEM Resalts

Eagine 15
C-B GMVC-10

1171094
1030-1500
Full
Exhaugt

9

2-Stroke, TC
1800
300
1963
None

Fuel Flow (scf/min)
Heat Input (MMBtwhr)  (a)

Heat Rate (BtwBHP-hr, HHV)
Heat Rate (Bw/BHP-hr, LHV)

1827
300
102
266
16.0
8900
8061

Exhaust Gas Conditions

ol. Flow (dscfm)-M 2

ol. Flow (dscfm) - M19,Fd  (b)
Stack Gas Temnperature (°F)
Moisture (%V)

7570
7972
581
7.0
150

37

26.7
53
46.5
44

Ethyl Benzene (ppinvd) -
ylene (m,p,0) (ppmvd)

1020
924

249
0.3%

7.7
8.0

1.40
432

a Based on HHV
b Used in emission calculations.

D-30
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Emission Summary
GRI Campaign 6 - Station 6C
C-B GMVC-10 (Engine 15)

Test Concentration Emission Rate
\Condition ____|Pollutant (ppmvd @183%02) (Ib/hr) —l—(toslyr) ’(gﬂ’ﬁ')_
102% Load jAldehydes
est Period 9 Acetaldehyde (HAF) 1.82 1.0E-01 4. 4E-01 2.0E-02
Acrolein (HAP) ND - - -
Butyr/Isobutyraldehyde NM - - -
Formaldehyde (HAP) 18.1 6.7E-01 3.0EH00 1.7E-01
ropionaldehyde (HAP) NM - - =
Volatile Organics
1,2,3-Trimethylbenzene NM - - -
1,2,4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
2,2,4-Trimethylpentane (HAP) NM - - -
Acetylene NM - - -
Benzene (HAP) NM - - -
Butane NM - - -
Cyclohexane NM - - -
Cyclopentane NM - - -
Ethane 19.9 7.4E-01 3.3E+00 1.8E-01
Ethyl Benzene (HAP) NM - - -
Ethylene NM - - -
n-Hexane (HAP) NM - - -
Isobutane NM - - -
Methane 772 1.5E+01 6.7E+01 3.8E+H00
Methanol (HAP) ' 0.70 3.0E-02 1.2E-01 1.0E-02
Methylcyclohexane NM - - -
n-Nonane NM - - -
n-Qctane NM - - --
n-Pentane NM - - -
NM - - —
NM - - -
NM - - -
NM - - -
NM - - -
712 25 10.8 0.6
272 5.40 23.7 1.30
252 46 20.2 - 1.2
560 319 140 7.9
1044 207 90.8 __352
ND=Non-detect
NM=Not Measured
12/01/95 C6EI5T9.WK4
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_ Emission Summary
GRI Campaign 6 - Station 6C
C-B GMVC-10 (Engine 15)

[Test Concentration Emission Rate
(Condition Pollutant (ug/dscf) (b/hr) (tons/yr) | (a/BHP-hr)
102% Load - [Semi-Volatile Organics * '
Test Period 9 lAcenaphthene 0,02 23E-05 1.0E-04 5.7E-06
|Acenaphthylene 0.05 4 9E-05 22E-04 1.2E-05
Anthracene 0.009 9.2E-06 4,0E-05 2.3E-06
Benz(a)anthracene 0.005 5.5E-06 2.4E-05 1.4E-06
[Benzo(a)pyrene ND - - -
[Benzo(e)pyrene ND - - R
nzo(b)fluoranthene ND - - -
Benzo(g, h,i)perylene ND - - -
Benzo(k)fluoroanthene ND - - -
Biphenyl 0.06 6.0E-05 2.6E-04 1.5E-05
Chysene -0.01 1.2E-05 5.2E-05 2.9E-06
Dibenz(a,h)anthracene ND - - T -
Fluoranthene 0.007 7.0E-06 3.1E-05 1.7E-06
Fluorene ND - - | -
indeno(1,2,3-¢,d)pyrene ND - - -
2-Methylnaphthalene 0.35 . 3.6E-04 1.6E-03 9.0E-05
Naphthalene 0.71 7.5E-04 3.3E03 1.9E-04
Perylene ND - - -
Phenanthrene 0.05 5.6E-05 2.5E-04 1.4E-05
' 0.54 57E-04 | 2.5E-03 1.4E-04
0.008 9.3E-06 41E-05 2.3E-06
ND=Non-detect
NM=Not Measured
* All Semi-Volatile Organics are Designated HAPs
12/01/95 . _ C6E15T9.WK4
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GRI Campaign 6 - Station 6C CEM Results
Engine 15
C-BGMVC-10

11/10/94
1546-1801
Full
Exhaust
10

2-Suoke, TC
1800
300
1963
None

1830
300
102
266
16.0

eat Rate (Ba/BHP-hr, HHV) 8884

eat Rate (Buw/BHP-hr, LHV) 8046

7588
ol. Flow (dscfm) - M19,Fd  (b) 7149
576
7.0
148
317

[Barometric Pressure (in. Hg) 26.6
bient Temperature (°F) 58

Relative Humidity (%) - 36.2
bs. Humidity (Ib H20/1000 ib dry air) 42

1020
924
Methane (%V, dry) 94
Ethane (%V, dry) 249
Propane (%V, dry) 0.39
-Hexane (ppmvd) - 48
Benzene (ppmvd) 13
oluene (ppmvd) 8.0
Ethyl Benzene (ppmvd) ND .
ylene (m,p.0) (ppmvd) ) 1.40
) 8432

a Based on HHV
b Used in emission caleulations.

11/08/95 C6E15T10.WK4
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Emission Summary
GRI Campaign 6 - Station 6C
C-B GMVC-10 (Engine 15)
Test Concentration Emission Rate
Condition Pollutant (ppmvd @15%02) | _(bmr) | (tonsiyr) | (a/BHP-hr)
101% Load ldehydes
ITest Period 10 JAcetaldehyde (HAP) 1.45 8.0E-02 3.6E-01 2.0E-02
Acrolein (HAP) ND - - -
Butyr/Isobutyraldehyde 0.04 3.7E-03 1.6E-02 9.3E-04
17.7 6.6E-01 2.9E+H00 1.6E-01
NM - - -
Volatile Organics
1,2,3-Trimethylbenzene 0.005 6.6E-04 2.9E-03 1.6E-04
1,2 4-Trimethylbenzene 0.02 2.85-03 12602 | 69E-04
1,3-Butadiene (HAP) ND - - -
1,3,5-Trimethylbenzene . 0.003 3.7E-04 1.6E-03 9.0E-05
2.2 4-Trimethylpentane (HAP) 0.03 12E-02 | 52E-02 | 3.0E-03
Acetylene ND - _ - -
Benzene (HAP) - 0.15 1.4E-02 6.25-02 3.5E-03
Butane 1.75 1.3E-01 5.6E-01 3.2E-02
Cyclohexane 0.07 7.6E-03 3.3E-02 1.9E-03
Cyclopentane 0.02, 2,0E-03 8.7E-03 49E-04
Ethane 180 6.8E-01 3.0E+00 1.7E-01
0.007 8.7E-04 3.8E-03 2.2E-04
ND - - -
014 . 1.5E-02 6.4E-02 3.6E-03
1.33 9.6E-02 4.3E-01 24E-02
673 14E+01 | 59E+01 | 33E+00
0.67 3.0E-02 1.2E01 7.0E-03
0.05 6.5E03 | 28E-02 | 16E-03
0.0005 7.5E-05 34E-04 1.9E-05
0.004 5.2E-04 2.3E-03 1.3E-04
0.43 3.9E-02 1.7E-01 9.6E-03
134 7.4E-01 3.2E+00 1.9E-01
ND - - -
0.01 1.9E-03 8.2E-03 4.6E-04
0.09 1.0E-02 4 4E-02 2.6E-03
0.02 2.4E-03 1.1E-02 5.9E-04
69.1 24 10.5 0.6
327 6.51 28.4 1.61
291 579 253 1.43
620 354 155 8.8
1000 1952_ 370 49
ND=Non-detect -
NM=Not Measured
12/01/95 C6E15T10.WK4
D-34




Emission Summary
GRI Campaign 6 - Station 6C
C-B GMVC-10 (Engine 15)

Concentration Emission Rate

(up/dsch) auhr) | (tomafyr) l (e/BHP-br)

ND=Non-detect
NM=Not Measured
* All Sami-Volatile Organics are Designated HAPs

07/31/95 C6E15T10.WK4
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GRI Campaign § - Station 6C CEM Results
Engine 15
C-B GMVC-10

1111194
0930-1140
Intermediate
Exhaust

11

2-Stroke, TC
1800 .
300
1963
__None

[Brake horespower (BHP) 1523
Engine Speed (rpm) 299
Load (%) 83
Fuel Flow (scf/min) 265
Heat Input (MMBtwhr) (a) 16.0
eat Rate (Btw/BHP-hr, HHV) 10667
9661

7363
Vol. Flow (dscfm) - M19,Fd  (b) 8769
Stack Gas Temperature (°F) 552
69
15.5
34

26.7
53
62.6
bs. Humidity (Ib H20/1000 1b dry air) 5.8

1020
924

249
0.39
48
11
8.0

Xylene (m,p,0) (ppmvd) 1.40
Fd Factor (dscf/MMBtu) 8432

a Based on HHV
b Used in em_ission calculations.

11/08/95 C6E15T11.WK4
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Emission Summary
GRI Campaign 6 - Station 6C
C-B GMVC-10 (Engine 15)

Test ‘ Concentration Emission Rate
[Condition Pollutant (ppmvd @15%02) (Ib/hr) tons/yr’ HP-hr
85% Load IAldehydes
[Test Period 11 Acetaldeﬁyde (HAP) ND - - -
Acrolein (HAP) ND - - -
Butyr/Isobutyraldehyde 0.1 9.1E-03 4.0E-02 2.7E03
Formaldehyde (HAP) 245 9.2E-01 4.0E+00 2.7E-01
Propionaldehyde (HAP) NM - - -
Volatile Organics
1,2,3-Trimethylbenzene NM - - -
1,2,4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
2,2 ,4-Trimethylpentane (HAP) NM - - -
Acetylene NM - - -
Benzene (HAP) NM - - —
Butane NM - - -
Cyclohexane NM - - -
Cyclopentane NM - - -
Ethane 456 1. 7E+00 7.5E+00 5.1E-01
Ethyl Benzene (HAP) NM - - -
Ethylene NM - - -
n-Hexane (HAP) . NM - - -
NM - - -
1986 4.0E+01 1.7E+02 1.2E4+01
0.80 1 3.0E-02 1.4E-01 1.0E-02
NM - - -
NM -- - -
NM - - -
NM -- - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - —
839 29 12.8 0.9
ND - - -
ND - - : -
306 17.5 76.5 52
1538 30.5 134 91
ND=Non-detect
NM=Not Measured
12/01/95 C6E15T11.WK4
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~ Emission Summary
GRI Campaign 6 - Station 6C
C-B GMVC-10 (Engine 15)

’tﬂt I ‘ Concentration | .
ondition ___|Pollutant _(ughdsc) PR P pr——

% Load
Test Period 11

ND=Non-detect
NM=Not Mcasurcd
* All Scmi-Volatile Organics arc Designated HAPs

07/31/95 C6E15T11.WK4
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GRI Campaign 6 - Station 6C CEM Results
Engine 11
C-BGMVC-10

11/15/9
1020-1120
Full
Exbhaust
19

2.Stroke, TC
1800
300
1957
None.

1799
300
100
236
142
8038
7281

7501
6983
592
6.7
149
38

27.0
50
335
28

1021
925

255
035
48
7.7
2.0

Ethyl Benzene (ppmvd)
ylene (m.p,0) (ppmvd) 140
Fd F: 8431

a Based on HHV
b Used in emission calculations.

11/08/95 C6E11T19.WK4
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Emission Summary
GRI Campaign 6 - Station 6C
C-B GMVC-10 (Engine 11)
Concentration Emission Rate ‘
(ppmvd @15%02) | (Ib/hr) (tons/yr’ /BHP-hr
100% Load
[Test Period 19 JAcetaldehyde (HAP) ND — - -
Acrolein (HAP) ND - - -
Butyr/lsobutyraldehyde NM - - -
Formaldehyde (HAP) 16.2 S4E-01 | 24E+00 | 1.4B-01
Propionaldehyde (HAP) NM - - -
Volatile Organics
1,2,3-Trimethylbenzene NM - - -
1,2,4-Trimethylbénzene ‘' NM - - -
1,3-Butadiene (HAF) ) NM - - -
1,3,5-Trimethylbenzene : NM - - -
2,2,4-Trimethylpentane (HAP) NM - - -
Acetylene NM - - -
!Benzene (HAP) ) NM - - -
Butane NM - - -
Cyclohexane NM - - -
Cyclopentane NM _ - - -
Ethane 26 7.5E-01 33E+00 | 1.9E-01
Ethy! Benzene (HAP) NM - - -
Ethylene ) NM - - -
n-Hexane (HAP) NM . | - - -
Isobutane NM - - -
Methane 892 1.6E+01 6.9E+01 4.0E+00
Methanol (HAP) 074 3.0E-02 1.1E-01 - 7.0E-03
Methylcyclohexane NM - - -
n-Nonane NM - - -
n-Octane NM - - -
‘In-Pentane NM - - -
Propane NM - - -
Propylene NM - - -
Styrene (HAP) NM - - -
Toluene (HAP) NM - - -
Xylene (m.p.o) (HAP) NM - — —
"Criteria” Pollutants
CO i 62.7 19 85 049
INMHC . T 120 2.10 9.30 0.54
INMEHC 74.8 1.3 5.8 033
"NOx 857 435 191 11.0
I':HC 1012 179 783 4.5
ND=Non-detect
NM=Not Measured
12/01/95 C6EIITI9.WK4
D40




Emission Summary
. GRI Campaign 6 - Station 6C
C-B GMVC-10 (Engine 11)

Test Coucentration Emission Rate
ondition Pollutant (up/dsel) (b/hr) l (tons/yr) l (e/BHP-hr) |

|100% Load FSeml-Volatlle Ovganics *

[Test Period 19 JAcenaphthenc NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
M - _ _
NM - - -
NM - - -
NM - - -
NM - - -
NM - — -

ND=Non-detect
NM=Not Measured
* All Semi-Volatile Organics arc Designatcd HAPs

07/27/95 C6E11T19.WK4




GRI Campaign 6 - Station 6C CEM Results
Engine 11 :
C-B GMVC-10

11/15/94
1225-1300
Intermediate
Exhaust
22 .

2-Stroke, TC
1300
300
1957
None

1569
301
87
217
13.1

8474

7676

7310
6880
569
6.5
153
3.6

27.0
55
Relative Humidity (%) 28.7
bs. Humidity (Ib H20/1000 Ib dry air) 29

1021
925

255
0.35
48
17
8.0

1.40
8431

a Based on HHV
b Used in emission caleulations.

11/08/95 : C6E11T22.WK4




Emission Summary
GRI Campaign 6 - Station 6C
C-B GMVC-10 (Engine 11)

[Test Concentration Emission Rate
)Condition |Pollutant (ppmvd @15%02) (Ib/hr) tons/vr P-hr'
t7% Load Aldehydes
[Test Period 22 {Acetaldehyde (HAP) ND - - -
' Acrolein (HAP) ND - - -
iButyr/Isobutyraldehyde NM - - -
Formaldehyde (HAP) 200 6.1E-01 2.7F+00 1.8E-01
JPropionaldehyde (HAP) NM - - -
Volatile Orzanics
1,2,3-Trimethylbenzene NM - - -
1,2,4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM - - - -
1,3,5-Trimethylbenzene NM - - -
2,2,4-Trimethylpentane (HAP) NM - - -
Acetylene NM -- - -
Benzene (HAP) NM - - -
Butane NM - - -
Cyclohexane . NM - - -
[Cyclopentane NM - - -
Ethane 3238 1.0E+00 4 4E+00 2.9E-01
Ethyl Benzene (HAP) NM - - -
Ethylene NM - - -
n-Hexane (HAP) NM - - -
Isobutane * NM - - -
Methane 1289 2.1E+01 9.2E+H)] 6.1E+00
Methanol (HAFP) 0.89 3.0E-02 1.3E-01 1.0E-02
Methylcyclohexane ' NM - - -
n-Nonane NM ‘ - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - -- -
82 23 10.2 0.68
95 1.5 6.7 045
29 0.48 21 - 0.14
326 152 66.6 44
1384 225 980 65
ND=Non-detect
NM=Not Measured
12/01/95 C6E11T22.WK4

D-43




~ Emission Summary
GRI Campzign 6 - Station 6C
C-B GMVC-10 (Engine 11)

Concentration

‘est Period 22

ND=Non-d=tect
NM=Not Mecasured
* All Semi-Volatile Organics are Designated HAPs

07731795 CEE11T22. WK4




GRI Campaign 6 - Station 6C CEM Results

Engine 11
C-EGMVC-10
11/15/94
1350-1415
Intermediate
Exhaust
21
2-Stroke, TC
1800
300
1957
None
1465
284
86
Fuel Flow (scf/min) 199
Heat Input (MMBtw/hr) (a) 120
Heat Rate (Btw/BHP-hr, HHV) 8323
Heat Rate (Btw/BHP-hr, LHV) 7539
Exhaust Gas Conditions
Vol. Flow (dsefm)-M2 ° . 6833
'Vol. Flow (dscfm) - M19,Fd  (b) 6243
Stack Gas Temperature (°F) 561
Moisture (%V) 6.5
02 (%V, dry) ] 153
2 (%Y. dry) 3.5
mbient Conditions
Barometric Pressure (in. Hg) 26.9
mbient Temperature (°F) 57
Relative Humidity (%) 26.0
bs. Humidity (1b H20/1000 Ib dry air) 2.8
1021
925
94
255
0.35
48
7.7
8.0
ND N
ylene (m,p,0) (ppmvd) 140
Fd Factor (dsef/MMBtu) 8431
a Based on HHV
b Used in emission calculations.
11/08/95 C6E11T21.WK4
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Emission Summary
GRI Campaign 6 - Station 6C
C-B GMVC-10 (Engine 11)

Concentration Emission Rate
(ppmvd @15%02) | _ (Ib/hr) (tons/yr) |(g/BHP-hr)
Test Period 21 JAcetaldehyde (HAP) 18 7.0E-02 3.2E-01 2.0E-02
JAcrolein (HAP) ND - - -
Butyr/Isobutyraldehyde NM - - -
Formaldehyde (HAFP) 17.6 4 9E-01 2.1E+00 1.5E-01
Propionaldehyde (HAP) NM - - -
Volatile Organics
1,2,3-Trimethylbenzene NM - - -
1,2.4-Trimethylbenzene NM - - -
“f1.3-Butadiene (HAP) NM - - -
1,3,5-Trimethylbenzene "NM - - -
2,2,4-Trimethylpentane (HAP) NM - - -
Acetylene NM - - -
Benzene (HAP) NM - - -
Butane NM - - -
Cyclohexane _ NM - - -
Cyclopentane - NM - - -
|Ethane 273 7.6E-01 3.3E+00 2.3E-01
Ethyl Benzene (HAP) NM - - -
|Ethylene _ NM - - -
n-Hexane (HAP) NM | - - -
[soFutane NM - - -
Methane 970 " LAE+D1 6.3E+01 4 5E+00
Methanol (HAP) : . 0.82 2.0E-02 1.1E-01 7.0E-03
Methylcyclohexane NM - - -
n-Nonane NM - - -
n-Octane NM - - -
n-Pentane NM - - -
Propane NM - - -
Propylene . NM - - -
Styrene (HAP) NM - - -
Toluene (HAP) NM - - -
Xylene (m,p.0) (HAP) NM - - -
"Criteria” Pollutants
cCO ) 77.3 20 8.8 0.62
INMHC 249 372 16.2 1.15
NMEHC . 194 29 127 0.90
Ox 380 16.3 71.2 5.03
THC 1219 182 795 562
ND=Non-detect

NM=Not Measured

12/01/95

D-46

C6E11T21.WK4




Emission Summary
GRI Campaign 6 - Station 6C
C-B GMVC-10 (Engine 11)

Concentration Emission Rate
(up/dsct) (b/kr) r(tomlyr) |@!ﬂ"’).

86% Load i i ganics *
[Test Period 21

ND=Non-detest
NM=Not Measured
* All Semi-Volatile Organics arc Designated HAPs

07/31/95 C6E11T21.WK4
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GRI Campsign 6 - Station 6C CEM Results
Engine 11
C-B GMVC-10

1171594
1622-1655
Full
Exhaust
20

2-Stroke, TC
1800
300
1957
None

1724
285
101
224
13.5
7961
7211

7019
Vol. Flow (dscfm) - M19,Fd  (b) 6312
Stack Gas Temperature (°F) 583
Moisture (%V) ' 7.0
02 (%V, dry) 14.6
CO2 (%V, dry) 39
Ambient Conditions
Barometric Pressure (in. Hg) 269
mbient Temperature (°F) 55
20.3
1b H20/1000 Ib dry air) 29

1021
925 .

255
0.35
48
17
80

ylene (m,p,0) (ppmvd) . 1.40
Fd Factor 8431

a Based on HHV
b Used in emission calculations.

11/08/95 ' ‘ ' C6E11T20.WK4

D-43




Emission Summary
GRI Campaign 6 - Station 6C
C-B GMVC-10 (Engine 11)

[Test Concentration Emission Rate
Conditi (ppmvd @15%02) | dbhr) | (tonsivr) | (z/BHP-hr)
101% Load
Test Period 20  JAcetaldehyde (HAP) 1.8 8.0E-02 3.6E-01 2.0E-02
JAcrolein (HAP) ND - - -
Butyr/Isobutyraldehyde NM - - -
Formaldehyde (HAP) 13.5 4,2E-01 1.9E+00 1.1E-01
Propionaldehyde (HAP) NM - — -
Volatile Organics
1,2,3-Trimethylbenzene NM - - -
1,2 4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
2,2,4-Trimethylpentane (HAP) NM - - -
Acetylene NM - - -
Benzene (HAP) NM - - -
Butane NM - - -
Cyclohexane NM - - -
Cyclopentane NM - - -
Ethane 26 7.1E-01 3.1E+00 1.9E-01
Ethyl Benzene (HAP) NM - - -
Ethylene ) NM - - -
n-Hexane (HAP) NM - - -
[sobutane NM - - -
Methane 838 1.4E+01 6.2E+01 3.7E+00
. Methanol (HAP) 0.72 2.0E-02 1.1E-0] 6.0E-03
Methylcyclohexane NM - - -
n-Nonzne NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM__ - - —
534 1.6 6.9 04
65.0 1.1 48 03
19.8 03 1.5 0
1338 64.5 282 17.0
903 151 66.3 40
ND=Non-detect
NM=Not Measurad
1201/95 - C6E11T20.WK4

D49



Emission Summary
GRI Campaign 6 - Station 6C
C-B GMVC-10 (Engine 11) -

Concentration Emission Rate.
Pollutant ] (ug/dscf) b/br m BHP-br
Semi-Volatile O icz *

ND=Non-detect
NM=Not Mcasured
* All Semi-Volatile Organics are Designated HAPs

07/27/95 ] C6E11T20.WK4

D-50
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" GRI Campaign 6 - Station 6C CEM Results

Engine 11

C-B GMVC-10

11/15/94
1730-1513
Full
Exhsaust
24

2-Stroke, TC
1800
300
1957
None

Fuel Flow (sef/min)
Heat Input (MMBtvhr)  (2)

Heat Rate (BuwBHP-hr, HHV)
eat Rate (Biw/BHP-hr, LHV)

1669
292
95
221
13.3
8113
7349

ol. Flow (dscfm) - MI9,Fd  (b)
Stack Gas Temperature (°F)

N72

6528

576
6.8
149
37

269
51
36.2
3.1

Methane (%V, dry)
%4V, dry)
Propane (%V, dry)

Ethyl Benzene (ppmvd)
ylene (m,p,0) (ppmvd)
Fd Factor (dscf/MMBtu)

1021
925

2.55
0.35
48
1.7
80

1.40
8431

a Based on HHY
b Used in emission calculations.

D-51

C6E11T24 WK4



Emission Summary
GRI Campaign 6 - Station 6C
C-B GMVC-10 (Engine 11)

Test Concentration Emission Rate
Condition JPollutant (ppmvd @15%02) W (g/BHP-hr)
99% Load Aldehvdes '

[Test Period 24  JAcetaldehyde (HAP) 1.92 9.0E-02 3.8E-01 2.0E-02
Acrolein (HAF) ND - - -
Butyr/Isobutyraldehyde NM - - -
Formaldehyde (HAP) 152 4.7E-01 21E+00 1.3E-01

opionaldehyde (HAP) NM — - -
Volatile Organics
1,2,3-Trimethylbenzene NM - - -
1,2,4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM . - - -
1,3,5-Trimethylbenzene © NM - . -
2,2,4-Trimethylpentane (HAP) NM - - -
Acetylene NM - - -
Benzene (HAP) NM - - -
Butane NM - - -
Cyclohexane NM - - -
Cyclopentane NM - - -
Ethane 233 7.2E-01 3.2E+00  2.0E-01
Ethyl Benzene (HAP) NM - - --
Ethylene NM - - -
n-Hexane (HAP) NM - - -
Isobutane NM - - -
Methane 838 14E+01 6.1E+01 3.8E+00
Methanol (HAP) \6,74 2.0E-02 1.1E-01 7.0E-03
Methylcyclohexane NM - - -
n-Nonane NM - - -
n-Octane NM - - -
n-Pentane NM - - -
Propane NM - - -
Propylene NM - - -
Styrene (HAP) NM - - -
Toluene (HAP) NM - - -
Xylene (m.p,0) (HAP) NM - — -
"Criteria” Pollutants
cO 64.2 19 8.1 0.50
f¥MHC 189 31 137 0.85
INMEHC 142 .24 10.3 0.64
INOx 745 354 155 9.6

C 1027 17.0 74.3 46

ND=Non-detect

NM=Not Measured

12/01/95

D-52

C6E11T24. WK4




07/31/93

Emission Summary
GRI Campaign 6 - Station 6C
C-B GMVC-10 (Engine 11)

Condition

Concentration
(ag/dscf)

Emission Rate
QAb/hr) l (‘“"L’ELL(@QL

Load | olstile Orpanics *

[Test Period 24

ND=Non-detect
NM=Not Measured
* All Semi-Volatile Organics arc Designated HAPs

D-53

C6E11T24.WK4E



GRI Campaign 6 - Station 6C CEM Resalts
Engine 13
C-B GMWC-10

11/34/94
1030-1130
Full
Exhaust
15

2-8troke, TC
3500
NM
1960
None

3352
250

459
278
8423
7625

14164
Vol. Flow (dscfm) - M19, Fd  (b) 13104
Stack Gas Temperature (°F) ' €53
Moisture (%V) ‘ 69
02 (%V, dry) 147
CO2 (%V, dry) ' 3.8

26.8
62
elative Humidity (%) 2490
bs. Humidity (Ib H20/1000 Ib dry air) 32

1025
928

Methane (%V, dry)
Ethane (%V, dry) 274
041
48
7.7
8.0
ND
1.40
8431

‘2 Based on HHV
b Used in emission calculations.

11/08/95 o ' C6E13T15.WK4

D-54




12/01/95

Emission Summary

GRI Campaign 6 - Station 6C
C-B GMWC(C-10 (Engine 13)

Concentration Emission Rate
(ppmvd @15%02) | _(Ibhr)_ | (tnsiyr) |(ﬂm’-hr_)

Test Period 15 JAcetaldehyde (HAP) ND - - -
|Acrolein (HAP) ND - - -
Butyr/1sobutyraldehyde NM - - -
Formaldehyde (HAP) 284 1.8E+00 8.0E+00 2.5E-01
Propionaldehyde (HAP) NM . - -
Volatile Organics
1,2,3-Ttimethylbenzene NM - - -
1,2,4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
2,2, 4-Trimethylpentane (HAP) NM - - -
|Acetylene NM - - -
Benzene (HAP) NM - - -
Butane NM — - -
Cyclohexane NM - - -
Cyclopentane NM - - -
Ethane 341 2.2E+00 9.6E+00 3.0E-01
Ethyl Benzene (HAP) NM -- - —
Ethylene NM - - -
n-Hexane (HAP) NM - - -
[sobutane NM - - -
Methane 1520 5.2E+01 2.3E+02 7.1E+00
Methanol (HAP) 1.51 1.0E-01 4 6E-01 1.0E-02
Methyleyclohexane NM . - - -
n-Nonane NM - - -
n-QOctane NM - - -
n-Pentane NM - - -
Propane NM - - -
Propylene NM - - -
Styrene (HAP) NM - - -
[Toluene (HAP) NM - - -
[ Xylene (m,p.0) (HAF) NM - - -
"Criteria”_Pollutants
CO 108 6.5 285 0.9
INMHC 219 7.6 33.1 1.0

EHC 151 52 22.8 0.7

NOx 1606 159 697 21.5
THC 1739 60.0 263 81

ND=Non-detect

NM=Not Measured

CEE13T15WK4

D-55



. Emission Summary
GRI Campaign 6 - Station 6C
C-B GMWC-10 (Engine 13)

Concenty-ation
(ug/dseD

Test Period 15

ND=Non-detact
NM=Not Mcasured
* All Semi-Volatile Organics are Designated HAPs

07731795 . C6E13T15.WK4

D-56
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GRI Campaign 6 - Station 6C CEM Results
Engine 13
C-B GMWC-10

11/14/94
1510-1549
Full
Exhaust
16

2-Stroke, TC
3500
NM
1960
None

3054
230
95
421
255
8478
7675

. 12594
Vol. Flow (dsefim) - M19,Fd  (b) 11888
Stack Gas Temperature (°F) 651
Moisture (%V) 7.1
2 (%V, dry) 14.6
02 (%V, dry) 4.0
mbient Conditions
Barometric Pressure (in. Hg) 26.8
mbient Temperature (°F) 66
Relative Humidity (%) 209
3.2

1025
928

2.74
041

77
80
thyl Berzene (ppm vd) ND
ylene (m,p,0) (ppmvd) 1.40
) 8431

a Based on HHV
b Used in emission calculations.

11/22/95 CEE13T16.WK4

D-57



Emission Summary
GRI Campaign 6 - Station 6C
C-B GMWC-10 (Engine 13)
Concentration Emission Rate
(ppmvd @15%02) (Ib/hr) (tons/yr
[Test Period 16  JAcetaldehyde (HAP) ND - -
Acrolein (HAP) ND - -
Butyr/Isobutyraldehyde ‘ NM - ] -
28.7 1.7E+00 7.5E+00
NM - -
Velatile Organics .
1,2,3-Trimethylbenzene NM - -
1,2,4-Trimethylbenzene NM - -
1,3-Butadiene (HAP) NM - -
1,3,5-Trimethylbenzene NM : - -
2,2,4-Trimethylpentane (HAP) NM - -
Acetylene NM - -
|Benzene (HAP) NM ' - -
|Butane : NM - -

' Cyclohexane NM - -
Cyclopentane : NM , - -
Ethane 351 2.1E+00 9.1E+00
Ethyl Benzene (HAP) NM - -
Ethylene NM - -
n-Hexane (HAP) ' NM - -
Isobutane : NM - -
Methane 1551 4.9E+01 22E+02
Methanol (HAP) 1.60 1.0E-01 4 3E-01
Methylcyclohexane NM - -
In-Nonane NM - -
n-Octane NM - -
n-Pentane NM | - -
Propane NM - -
Propylene NM - -
|Styrene (HAP) NM - -
Toluene (HAP) ' NM - .
Xylene (m.p.o) (HAP) NM - —
cO 111 6.1 269
NMHC 180 5.7 249

MEHC 109 34 151
INOx ’ 197 179 785
HC 1756 55.5 243
ND=Non-detect
NM=Not Measured
12/01/95 C6E13T16.WK4
D-58




Emission Summary
GRI Campaign 6 - Station 6C
C-B GMWC-10 (Engine 13)

Test Period 16

ND=Non-detect
NM=Not Mcasured
* All Semi-Volatile Organics are Designated HAPs

07/31/95 C6E13T16.WK4
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11/08/95

GRI Campaign 6 - Station 6C CEM Results
_Engine 13
C-B GMWC-10

est Date

11/14/94
Test Time 1700-1745
Load Condition Intermediate
Sampling Location Exhaust
est Period 17
2-Stroke, TC
3500
NM
1960
None
2822
230
88
389
236
Heat Rate (BtwBHP-hr, HHV) 8481
Heat Rate (Btw/BHP-hr, LHV) 7677
Exhaust Gas Conditions
ol. Flow (dsefm) - M 2 12422
ol. Flow (dscfm) - M19,Fd  (b) 11794
Stack Gas Temperature (°F) 615
oisture (%V) 6.7
02 (%V, dry) 15.0
CO2 (%V, dry) 3.7
Ambient Conditions )
Barometric Pressure (in. Hg) 268
bient Temperature (°F) 64
Relative Humidity (%) 243
bs, Humidity (ib H20/1000 Ib dry air) 34
1025
928
94
2.74
041
48
7.7
80
ND
1.40
8431

a Eased on HHV
b Used in emission calculations.

D-60
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Emission Summary
GRI Campaign 6 - Station 6C
C-B GMWC-10 (Engine 13)

Concentration Emission Rate
(ppmvd @15%02) (Ih/hr) (tons/yr) | (a/BHP-hr)
88% Load '
H’m Period 17 cetaldehyde (HAF) ND - - -
ND - - -
Butyr/Isobutyraldehyde NM - - -
Formaldehyde (HAP) 26.5 1.5E+00 6.4E+00 2 3E-01
Propionaldehyde (HAP) NM - - -
Volatile Organics
1,2,3-Trimethylbenzene NM - - —
1,2,4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
2,2,4-Trimethylpentane (HAP) NM -- - -
Acetylene NM -- - -
Benzene (HAP) NM - - -
Butane NM - - -
Cyclohexane NM - - -
Cyclopentane NM - - -
Ethane - 413 2.3E+00 1.0E+0] 3.7E-01
Ethyl Benzene (HAP) NM - - -
Ethylene NM - - -
n-Hexane (HAP) ‘ NM - - -
[sobutane NM - - -
Methane 1712 5.0E+01 2.2E+02 8. 1E+00
Methanol (HAP) 1.39 8.0E-02 3.6E-01 1.0E-02
Methylcyclohexane NM - - -
n-Nonane NM - - -
n-Octane NM - - -
n-Pentane NM - - -
Propane NM - - -
Propylene NM - - -
Styrene (HAP) NM - - -
Toluene (HAP) NM - -- -
Xylene (m.p.0) (HAP) NM - - -
“Criteria”_Pollutants
co 954 49 214 08
INMHC 183 54 235 0.9
NMEHC 100.4 29 12.9 - 05
Ox 1432 120 527 193
THC 1895 35.4 243 29
ND=Non-detect
NM=Not Measured

12/01/95 C6E13T17.WK4
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07/31/95

~ Emission Summary
GRI Campaign 6 - Station 6C
C-B GMWC-10 (Engine 13)

Concentration

Condition (op/dach)

(b/br)

Emission Rate

(tons/yr)

(/BHP-hr) |

% Luoad

[Test Period 17

ND=Non-detect
NM=Not Measured
* All Scmi-Volatile Organics are Designated HAPs

D-62
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GRI Campaign 6 - Station 6C CEM Resnlts
Engine 13
C-B GMWC-10

11/14/94
1855-1925
Full
Exhaust
18

2.8troke, TC
3500
NM
1960
None

3172
249
91
440
266
Heat Rate (Btw/BHP-hr, HHV) 8527
Heat Rate (Boaw/BHP-hr, LHV) 7720

13942
Vol. Flow (dscfm) - M19,Fd  (®) 13514
621
63
151
37

268
55
elative Humidity (%) - 427
bs. Humidity (Ib H20/1000 Ib dry air) 4.3

1025
928

2.74
0.41
48
7.7
8.0
[Ethyl Benzene (ppmvd) - ND
ylene (in,p,0) (ppmvd) 1.40
843)

a Based on HHV
b Used in emission calculations.

11/08/5 C6E13T18.WK4



Emission Summary :
GRI Campaign 6 - Station 6C
C-B GMWC-10 (Engine 13)
Test Concentration Emission Rate
Condition (ppmvd @15%02) | (b/hr) (tons/yr) I (g/BHP-hr)
91% Load
Test Period 18 JAcetaldehyde (HAF) ND - - _
Acrolein (HAP) ND - - -
Butyr/Isobutyraldehyde NM - - -
Formaldehyde (HAP) 287 1L8E+00 | 7.8E+00 | 2.5601
Propionaldehyde (HAP) NM - — -
Volatile Organics
1,2,3-Trimethylbenzene NM - - -
1,2,4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
[2.2,4-Trimethylpentane (HAP) NM - - -
|Acetylene NM - - -
Benzene (HAP) NM - - -
lButane ) NM - - -
Cyclohexane - NM - - -
Cyclopentane NM - - -
Ethane 407 2.5E+00 1.1E+01 3.6E-01
Ethyl Benzene (HAP) NM - - - -
Ethylene . , NM - - -
Jn-Hexane (HAP) NM - . - - -
Isobutane NM - - -
Methane 1680 5.6E+01 24E+02 8.0E+H00
Methanol (HAP) ' 1.49 1.0E-01 4.3E-01 1.0E-02
Methylcyclohexane : : NM - - -
n-Nonane NM - - -
n-Octane NM - - - i
n-Pentane NM - - - ' |
Propane : NM - - -
|Propylene " NM - - -
Styrene (HAP) ' NM - - -
Toluene (HAP) NM - - -
Xylene (m.p.o) (HAP) NM - - -
"Criteria” Pollutants
CO 107 62 27.0 09
NMHC 2n 1 90 39.2 1.3
NMEHC 190 63 27.4 09
NOx ' 1226 116 : 510 16.7
HC 1951 _644 282 92
ND=Non-detect
NM=Not Measured
12/01/95 CGEI3T18.WK4
D-64




Emission Summary

GRI Campaign 6 - Station 6C
C-B GMWC-10 (Engine 13)
o
_(on/dach) (h/hr ~hr

91% Load .

Test Period 18 NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - . -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
M - - -
M - - -
NM - - -
NM - - -
NM - - -
N = = =

ND=Non-detect

NM=Not Measurcd

* All Semi-Volatile Organics arc Designated HAPs

07/31/95 C6E13T18.WK4



11/08/95

GRI Campaign 6 - Station 6C CEM Results

Engine 13
C-B GMWC-10

11/14/94
2025-2100
Full
" Exhaust
23

2-Stroke, TC
13500
NM
1960
None

Brake horespower (BHP)
gine Speed (rpm)
Load (%)

Heat Rate (Brw/BHP-hr, HHV)
Eieat Rate (Btw/BHP-hr, LHV)

3092
240
92
426
258
8474
7671

02 (%V, dry)
CO2 (%V. dry),

13360
12978
617
6.9
15.1
37

269
51
525
4.5

ylene (m,p.0) (ppmvd)
Fd Factor (dscf/MMBHm)

1025
928

2.74
0.41
48
1.7
80

1.40
8431

a Based on HHV
b Used in emission calculations.

D-66
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Emission Summary
GRI Campaign 6 - Station 6C
C-B GMWC-10 (Engine 13)

Concentration Emission Rate
(opavd @15%02) | @bme) | onsiyr) | co/mean|
cetaldehyde (HAP) ND - - -
crolein (HAP) ND - - -
Butyr/Isobutyraldehyde ) NM - - -
ormaldehyde (HAP) 284 1,7E+00 7.4E-+00 2.5E-01
Propionaldehvde (HAP) NM - - -
Valatile Organics
1,2,3-Trimethylbenzene NM - - -
1,2,4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
2,2 4-Trimethylpentane (HAP) NM - - -
Acetylene NM - - -
Benzene (HAF) NM - - -
Butane NM - - -
Cyclohexane NM . e -
clopentane NM - - e
Ethane 394 2.4E+00 1.0E+01 3.5E-01
Ethyl Benzene (HAP) NM - - -
lét.hylene NM - - -
n-Hexane (HAP) NM - - -
Isobutane NM - - -
Metharie 1664 5.3E+01 2.3E+02 7.8E+00
Methanol (HAP) 144 9.0E-02 4.0E-01 1.0E-02
Methylcyclohexane NM - - -
n-Nonane NM - - -
n-Octane NM - - -
n-Pentane N'M - - -
Propane NM - - -
“JPropylene NM - - -
Styrene (HAP) NM - - -
Toluene (HAP) NM - - -
[ Xylene (m.p.0) (HAP) NM - — —-
"Criteria"” Pollutants
cCO 104 58 255 0.9
NMHC 233 16 334 11
NMEHC 159 51 224 © 08
NOx 1464 135 590 19.8
THC 1902 609 267 29
ND=Non-detect
NM=Not Measured
12/01/95 C6E13T23. WK4
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Emission Summary
GRI Campaign 6 - Station 6C
C-B GMWC-10 (Engine 13)

ND=Non-dctect
NM=Not Measared
* All Semi-Volatile Organics are Desipnated HAPs

0773195 ' C6E13TZ3.WKa




2-Stroke Clean-Burn
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GRI Campaign 1 - Process Conditions

Engine 4
Cooper 10V-275
Test Date . 110193
Test Time 1500-1715
Load Condition Intermediate
Sampling Location Exhaust
Test Period - 7
I@; Description
Engine Type 2-Stroke, TC
Rated BHP " 3750
Rated RPM : 275
1969
CB
NM
250
NA
NA
NA
NM
NM
503
Moisture (%V) 6.0
02 (%V, dry) 16.9
CO2 (%V, dry) ' 28
mbient Conditions
arometric Pressure (in. Hg) NM
|Ambient Temperature (°F) NM
Relative Humidity (%) NM
Abs. Humidity (Ib H20/1000 1b dry air) NM
Fuel Gas Analysis .
ING HHV (Btu/scf) 1031
NG LHV (Btu/scf) 930
Methane (%V, dry) 95
Ethane (%V, dry) 2.7
Propane (%V, dry) 0.30
n-Hexane (ppmvd) 89.5
Benzene (ppmvd) 1.8
Toluene (ppmvd) 1.8
Ethyl Benzene (ppmvd) : 0.3
Xylene (m.p.o) (ppmvd) 03
a Based on HHV
NM - Not measured.
11/17/95 : CI1EAT7.WK4
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Emission Summary
GRI Campaign 1
Cooper 10V-275 (Engine 4)

Concentration
(ppmvd @15%02) |
[Acetaldehyde (HAP) 291
Test Period 7 ND .
Butyr/isobutyraldehyde NM
Formaldehyde (HAP) 13.0 ‘
Propionaldehyde (HAF) NM ‘,
Volatile Organics
1,2,3-Trimethylbenzene NM
1,2,4-Trimethylbenzene " NM
1,3-Butadiene (HAP) NM
1,3,5-Trimethylbenzene NM
2,2,4-Trimethylpentane (HAP) NM
Acetylene NM
Benzene (HAP) NM
Butane i NM
Cyclohexane NM
Cyclopentane NM
Ethane _ NM
Ethyl Benzenc (HAP) o NM
Ethylene NM
n-Hexane (HAP) ' NM
Ilsobutane NM
Methane NM
Methanol (HAP) ND
Methylcyclohexane NM
n-Nonane NM
|n-Octane NM
n-Pentane NM
Propane NM
[Propylene ‘ . NM
Styrene (HAP) NM
[Toluene (HAP) NM
Xylene (m,p.0) (HAP) NM
"Criteria" Pollutants
cO 155
MHC NM
MEHC NM '
INOx 232
THC 843
ND=Non-detect L -
NM=Not Measured
12/03/95 _ ‘ CI1EAT7.WK4 t
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07/07/95

Emission Summary
GRI Campaign 1

Cooper 10V-275 (Engine 4)

Concentration
(ug/dsch)

NM
NM

ND=Non-detect
NM=Not Measured
* All Semi-Volatile Organics are Designated HAPs

D-73
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GRI Campaign 1 - Process Conditions
Engine 4
Cooper 10V-275

Test Date 11/02/93
Test Time 0900-1144
ad Condition Full

E:mpling Location Exhaust

[Test Period 8
Unit Description
Engine Type 2-Stroke, TC
Rated BHP 3750
Rated RPM 275
Year Installed 1969
Pollution Control CB
Engine Operating Conditions
NM
276
NA
NA
NA
NM
NM
543
6.0
16.2
3.0
NM
NM
NM
NM
1031
930
Methane (%V, dry) 95
Ethane (%V, dry) ' 2.7
Propane (%V, dry) 0.30
89.5
1.8
1.8
03
03
a Based on HHV
NM - Not measured,
11117/95 CIEATS.WK4 |
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Emission Summary
GRI Campaign 1

Cooper 10V-275 (Engine 4)
Test . Concentration
Condition Pollutant (ppmvd @15%02)
mad Aldehydes
Test Period 8  JAcetaldehyde (HAP) 1.95
Acrolein (HAP) ND
iButyr/lsobutyraldehyde NM
Formaldehyde (HAP) 16.6
Propionaldehyde (HAP) NM
Volatile Organics
1,2,3-Trimethylbenzene 0.005
1,2,4-Trimethylbenzene 0.02
1,3-Butadiene (HAP) ND
1.3,5-Trimethylbenzene 0.003
2,2,4-Trimethylpentane (HAP) 0.10
Acetylene ND
|Benzene (HAP) 0.19
Butane 2.20
Cyclohexane 0.09
Cyclopentane 0.03
Ethane NM
Ethyl Benzene (HAP) - 0,008
Ethylene ND
n-Hexane (HAP) 0.17
Isobutane 1.67
Methane NM
Methanol (HAP) ND
Methylcyclohexane 0.07
n-Nonane 0.001
n-Octane 0.005
n-Pentane NM
Propane NM
Propylene ND
Styrene (HAP) 0.02
Tolucne (HAP) 0.11
Xylene (m,p,0) (HAP) 0.02
"Criteria" Pollutants
CO 138
MHC NM
MEHC NM
Ox 197
THC 727
ND=Non-detect -
NM=Not Measured

12/01/95 CIEATR. WK4
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Emission Summary

GRI Campaign 1
Cooper 10V-275 (Engine 4)
'est Concentration
Condition _(ug/dsch)
Full Load |
Test Period 8 NM §
o s
NM |
NM
NM
NM
NM
NM
NM
NM
. NM
Dibenz(a, h)anthracene NM
Fluoranthene NM
Fluorene NM
Indeno(1,2,3,d)pyrene NM
2-Methylnaphthalene NM
[Naphthalene NM
Perylene NM
Phenanthrene NM
Phenol NM
1Pyren NM
ND=Non-detect
NM=Not Measured
* All Semi-Volatile Organics are Designated HAPs

4

07/07/95 CIEATS.WK4
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GRI Campaign 1 - Process Conditions

* Engine 6
Clark TCV-10
11/03/93
1000-1252
Full
Exhaust
9
2-Stroke, TC
4200
330
1992
CB
NM
331
NA
NA
NA
NM
Heat Rate (Btw/BHP-hr, LHV) NM
Exbaust Gas Conditions
Stack Gas Temperature (°F) - 445
Moisture (%V) 5.8
02 (%V, dry) 17.1
ICO2 (%V, dry) 2.6
[Barometric Pressure (in. Hg) NM
| Ambient Temperature (°F) NM
Relative Humidity (%) NM
Abs. Humidity (Ib H20/1000 Ib dry air) NM
Fuel Gas Analysis
1032
931
88
24
0.38
78.3
35.3
12.8
1.2
6.4
a Based on HHV
NM - Not measured.
11/17/95 CIE6T9.WK4
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Emission Summary
GRI Campaign 1
Clark TCV-10 (Engine 6)

(Test Concentration

Condition Pollutant (ppmvd @15%02)

Full Load IAldeh;des

Test Period 9  JAcetaldehyde (HAF) 42
Acrolein (HAP) ND
Butyr/Isobutyraldehyde ND
Formaldehyde (FLAP) 434
Propionaldehyde (HAP) NM
Volatile Organics
1,2,3-Trimethylbenzene ND
1,2,4-Trimethylbenzene 0.006
1,3-Butadiene (HAP) 0.07
1,3,5-Trimethylbenzene 0.003
2,2,4-Trimethylpentane (HAP) 0.07
Acetylene ' ND
Benzene (HAP) 0.20
Butane . 191
Cyclohexane 0.10
Cyclopentane 0.007
Ethane NM
Ethyl Benzene (HAF) . 0.01
Ethylene ND
n-Hexane (HAP) 024
Isobutane 1.66
{Methane NM
Methanol (HAP) ND
Methyleyclohexane 0.10
n-Nonane ) ) 0.01
n-Octane 0.05
n-Pentane NM
Propane NM
{Propylene ND
Styrene (HAP) 0.01
Toluene (HAP) 0.11
Xyvlene (m,p,0) (HAP) 0.05
"Criteria” Pollutants
CO 601
NMHC _ ' NM
NMEHC ' NM
NOx 73.2
THC - 2960

ND=Non-detect '

NM=Not Measured

12/11/95 CIE6T9.WK4 |
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Emission Summary
. GRI Campaign 1
Clark TCV-10 (Engine 6)

Concentration
(uz/dscf)

NM
NM

NM

ND=Non-detect
NM=Not Measured
* All Semi-Volatile Organics are Designated HAPs

07/07/95 . : CIE6T9.WK4
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. GRI Campaign 1 - Process Conditions

Engine 6
Clark TCV-10

[Test Date

[Test Time

Load Condition
Sampling Location
Test Period

11/03/93
1330-1608
Full
Exhaust

10

2-Stroke, TC
4200
330
1992
CB

NM
331

NA
NA
NA
NM

02 (%V, dry)
C02 (%V, dry)

442
5.8
17.1
2.5

lAmbient Conditions

Barometric Pressure (in. Hg)
ient Terperature (°F)
elative Humnidity (%)
bs. Humidity (1b H20/1000 Ib dry air)

1032
931
88
24
0.38
783
353
12.8
1.2
6.4

a Based on HHV
NM - Not measured.

11/17/95

D-80
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Emission Summary
GRI Campaign 1
Clark TCV-10 (Engine 6)

{Test Concentration
Condition Pollutant . (ppmyd @15%02) |
Full Load Aldehydes
[Test Period 10 JAcetaldehyde (HAFP) ND
JAcrolein (HAP) . ND
Butyr/Isobutyraldehyde ND
Formaldehyde (HAP) 50.8
Propionaldehyde (HAP) NM
Volatile Organi¢s
1,2,3-Trimethylbenzene NM
1,2,4-Trimethylbenzene . NM
1,3-Butadiene (HAP) ) NM
1,3,5-Trimethylbenzene NM
2,2,4-Trimethylpentane (HAP) NM
Acetylene NM
Benzene (HAP) NM
Butane NM
Cyclohexane NM
Cyclopentane NM
Ethane NM
Ethyl Benzene (HAP) NM
Ethylene NM
n-Hexane (HAP) - NM
Isobutane NM
Methane NM
Methanol (HAP) NM
Methylcyclohexane NM
n-Nonane NM
NM
NM
NM
NM
NM
NM
NM
628
NM
NM .
69
3168
ND=Non-detect
NM=Not Measured
12/11/95 CIlE6T10.WK4
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Emission Summary
GRI Campaign 1
Clark TCV-10 (Engine 6)

Test Concentration
Condition IPoIlutant ‘ (ug/dsch)
Full Load Semi-Volatile Organics *
[Test Period 10 |Acenaphthene ' ND
Acenaphthylene ND
Anthracene ND
Benz(a)anthracens ND
|Benzo(a)pyren_e ND
Benzo(e)pyrene : NM
Benzo(b)fluoranthene ' ND
Benzo(g,h,i)perylene ND
Benzo(k)fluoroanthene ND
Biphenyl - NM
Chysene - ND
! Dibenz(2,h)anthracene ‘ ND
Fluoranthene : ND
Fluorene ND
Indeno(1,2,3-c,d)pyrene ND
2-Methylnaphthalene 0.05
Naphthalene ) 0.08
Perylene NM
Phenanthrene 0.007
0.32
ND
ND=Non-detect
NM=Not Measured
* All Semi-Volatile Organics are Designated HAPs
\
|
12/11/95 C1E6T10.WK4
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11113/95

GRI Campaign 4 - Process Conditions

Engine 4
C-B GMVC-10C

8/25/94
1705-1906
Full
Before Catalyst
7

2-Stroke, TC
1800
300
1956
CB, €O Catalyst

1732
299
97
211
12.6
7368
6640

8486
6920
574
7.3
15.5
29

mbient Conditions

[Barometric Pressure (in. Hg)
bient Temperature (°F)
Relative Humidity (%)

bs. Humidity (Ib H20/1000 1b

254
85
378
10.1

yiene (m,p,0) (ppmvd)
'd Factor (dscf/MMBt)

1009
910
93
29
045
63.6
9.8
134
1.0
4.1
8470

a Based on HHV

b Used in emission calculations.
NM - Not measured.

D-83
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Emission Summary

GRI Campaign 4
C-B GMVC-10C
Concentration Emission Rate
(ppmvd @15%02) (ib/hr) (tons/yr) | (z/BHP-hr)
97% Load
Test Period 7 JAcetaldehyde (HAF) ND - - -
crolein (HAP) ND - - -
utyr/Isobutyraldehyde 0.03 2.3E-03 1.0E-02 6.1E-04
Formaldehyde (HAP) 22 6.6E-01 2.9E+00 1.7E-01
Propionaldehyde (HAP) NM - - -
[Volatile Organics :
1,2 3-Trimathylbenzene NM - - -
1,2, 4-Trimethylbenzene NM - - -
1,3-Butadiens (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
2,2,4-Trimethylpentane (HAF) NM - - -
Acetylene NM - - -
Benzene (HAP) NM - - -
Butane NM - - -
Cyclohexane NM - - -
Cyclopentane NM - - -
Ethane 47.7 1.4E+00 6.2E+00 3.7E-01
Ethyl Benzene (HAP) NM - - -
Ethylene NM - - -
n-Hexane (HAP) NM - - -
Isobutane NM - - -
Methane NM - - -
Methanol (HAP) 1.0 3.0E-02 1.3E-01 8.0E-03
Methylcyclohexane NM - - -
n-Nonane NM - - -
n-Qctane NM - - -
n-Pentane NM - - -
Propane NM - - -
Propylene NM - . -

- Styrene (HAP) NM - - -
Toluene (HAP) NM - - -
Xvlene (m.p.0) (HAP) NM_ - - -
"Criteria"_Pollutants
CO 179 49 214 1.3
NMHC NM - - -
NMEHC NM - - -
NOx 43.1 1.9 85 0.5

C 1446 26 99.1 59
ND=Non-detect

NM=Not Measured

12/01/95

D-84
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Emission Summary

GRI Campaign 4
C-B GMVC-10C
Coneentration Emission Rate
Cegldact) o) | owtw) | @/BEPbY |
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM -— - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - — -
NM - - -
NM - - -
M - - -
NM - - -
NM - - -
NM - - -
10 = = =

ND=Noa-dectect
NM=Not Mcasured
* All Scmi-Volatile Organics arc Designated HAPs

05/23/95 C4AEAT7.WEKA4A
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11/13/95

GRI Campaign 4 - Process Conditions

Engine 4
C-B GMVC-10C

8/26/94
1310-1537
Full
Before Catalyst
9

2-Stroke, TC
1800
300
1956
CB, CO Catalyst

eat Input (MMBwhr)  (a)
cat Rate (Ba/BHP-hr, HHV)
eat Rate (Bw/BHP-hr, LHV)

1674
300
93
213
12.7
7706
6945

6866
517
7.3
154
30

29.5
89
40.5
124

1009
910

2.5
0.36
64.2

9.6
13.8

1.1

53
8471

a Based on HHV

b Used in emission calculations.
NM - Not measured.

D-86
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Emission Summary

GRI Campaign 4
C-B GMVC-10C
[Test Conceatration Emission Rate
‘ondition (ppmvd @15%02) Ib/hr (tons/yr) (z/BHP-hr)

IES% Load )

Test Period 9 JAcetaldehyde (HAP) 1.76 8.0E-02 3.4E-01 2.0E-02
Acrolein (HAP) 2.0 1.1E-01 4.9E-01 3.0E-02
Butyr/Isobutyraldehyde NM - - -
Formaldehyde (HAP) ' 23,6 7.1E-01 3,1E+00 1.9E-01

NM - - -

[Volatile Organics
1,2,3-Trimethylbenzene ND - - . -
1,2,4-Trimethylbenzene 0.004 4.2E-04 1.9E-03 1.2E-04
1,3-Butadiens (HAP) 0.03 1.6E-03 6.9E-03 4.2E-04
1,3,5-Trimethylbenzene ND - - -
[2,2.4-Trimethylpentane (HAP) 0.02 2.5E-03 L1E-02 6.8E-04
Acetylene NM - - -
Benzene (HAP) 0.0s 3.8E-03 1.7E-02 1.0E-03
Butane NM - - -
Cyclohexane ' NM - - -
Cyclopentane 0.02 1.3E-03 5.8E-03 3.6E04
Ethane 48.5 1.5E+00 6.3E+00 3.9E-01
Ethyl Benzene (HAP) ND - - -
Ethylene NM - - -
n-Hexane -(HAP) 0.12 1.0E-02 44E-02 2.7E-03
Isobutane NM - - -
Methane NM - - S
Methanol (HAP) 04 1.0E-02 5.0E-02 3.0E-03
Methylcyclohexane 0.06 6.1E-03 2.7E-02 1.6E-03
n-Nonane 0.006 7.9E-04 3.5E-03 2.1E04
n-Octane 0.02 2.3E-03 1.0E-02 6.2E-04
n-Pentane 0.32 2.2E-02 9.7E-02 6.0E-03
Propane 8.75 3.7E-01 1.6E+00 1.0E-01
Propylene NM - - -
Styrene (HAP) ND - - -
Toluene (HIAF) 0.04 3.3E-03 1.5E-02 9.0E-04
Xylene (m.p.o) (HAP) 0.01 1.5E-03 6.4E-03 4.0E-04
“Criteria" Pollutants
Co 195 5.4 23,7 15
NMHC NM - - -
NMEHC NM - - -
INOx 36.9 1.7 74 0.5
[THC 1817 28.8 126 .78

ND=Non-detect

NM=Not Measured

12/01/95 C4EATY. WK4
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12/01/95

Emission Summary

GRI Campaign 4
C-B GMVC-10C
[Test Concentration Emisgion Rate
ondition IPollutant (ug/dsef) (1b/br) (tonsfyr) _ | (s/BHP-hr)

93% Load Semi-Volatile QOrganics *

Test Period 9 |Acenaphthene 0.0005 44E-07 1.9E-06 12807
A cenaphthylene 0.001 1.3E-06 5.8E-06 3.6E-07
Anthracene 0.0003 29E-07 1.3E-06 7.7E-08
Benz(a)anthracene 0.0001 LIE-07 4.9E-07 3.0E-08
Benzo(2)pyrene 0.0001 7.TE08 3.4E-07 2,1E-08

enzo{e)pyrene 0.0003 3.0E07 1.3E-06 8,1E-08
Benzo(b)fluoranthene 0.0001 1.0E-07 4,6E-07 2.8E-08
enzo(g,h,i)perylene 0.0004 3.2E-07 1.4E-06 8,7E-03

Benzo(k)fluoroanthene 0.00006 5.0E-08 2.2E-07 1.4E-08
Bipheny] NM - - -
Chysene: 0.0003 2.3E-07 1.0E-06 6.2E-08
Dibenz(a,h)anthracene ND - - -
Fluoranthene 0.0009 §.4E-07 3.7E-06 2.3E-07
Fluorene 0.0003 7.7E-07 3.4E-06 2.1E-07
Indeno(1,2,3-¢,d)pyrene 0.0001 1.3E.07 5.5E-07 3.4E-08
2-Methylnaphthalene 0.007 5.9E-06 2.6E-05 1.6E-06
Naphthalene 0.026 2.4E-05 1.0E-04 6.4E-06
Perylene 0.00007 6.0E-08 2.6E-07 1.6E-08
Phenanthrene 0.003 2.6E-06 1.1E-05 7.0E-07
Phenol NM - - -
Pyrene 0.001 1.3E-06 5 3E-06 3.4E-07 |

ND=Non-detect

NM=Not Measured

* All Semi-Volatile Organics are Designated HAPs

D-88
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Engioe 4

C-BGMVC-10C

GRI Campaign 4 - Process Conditions

8/30/94
1555-1618
Full
Before Catalyst
H

2-Stroke, TC
1800
300
1956

CB. CO Catalyst

Fuel Flow (scf/min)

Heat Input (MMBw/hr) (a)
t Rate (Bw/BHP-hr, HHV)
Heat Rate (Bo/BHP-hr, LHV)

1705
29
95
212
12.7
7550
6803

8338
6633
506
82
153
29

Relative Humidity (%)

Barometric Pressure (in. Hg)
mbient Temperature (°F)

bs. Humidity (ib H20/1000 1b dry air)

294
85
294
80

ethane (%V, dry)
e (%V, dry)

pane (%V, dry)
Hexane (ppmvd)

Ethyl Benzene (ppmvd)

ylene (m,p,0) (ppmvd)
Fd tu)

1011
911

27
0.46
609

9.1
140

1.5

35
8518

a Based on HHV

NM - Not measured.

11/13/95

b Used in emission calculations.
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Emission Summary
GRI Campaign 4
C-B GMVC-10C
‘est Concentration Emission Rate
‘Condition (ppmvd @15%02) (Ib/hr g/BHP-hr
[95% Load
[Test Period H ND - - -
1.7 9.0E-02 4.2E.01 3.0E-02
NM - - -
16.1 4.75-01 2,1E+00 1.3E-01
NM - - —
Volatile Organics
1,2,3-Trimethylbenzene NM - - -
1,2,4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM - - n
1,3,5-Trimethylbenzene NM - - -
.2, 4-Trimethylpentane (HAP) . NM - - .
JAcetylene NM - - -
Benzene (HAP) NM - - -
Butane NM - - -
Cyclohexane NM - - -
Cyclopentane NM - - -
Ethane NM - - -
Ethyl Benzene (HAP) NM - - -
Ethylene NM - - -
n-Hexane (HAP) NM - - -
Isobutane NM - - -
Methane NM - - -
Methanol (HAP) 0.7 2.0E-02 1.0E-01 1.0E-02
Methylcyclohexane NM - - -
n-Noriane NM - - -
n-Octane NM - - -
n-Pentane NM - - -
Propane NM - - - \
Propylene NM - - - ]
Styrene (HAP) NM - - -
Toluene (HAP) NM - - -
- |Xylene (m.p.g) (HAP) NM - - =
cO 186 52 225 14
INMHC NM - - -
NMEHC NM - ' - -
NOx 386 1.8 7.7 0.5
1C 1624 256 112 6.8
ND=Non-detect
NM=Not Measured
|
12/01/95 C4E4TH, WK4
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05/23/95

Emission Summary
GRI Campaign 4
C-B GMVC-10C

ND=Non-detect
NM=Not Mcasured
* All Semi-Volatile Organics arc Designated HAPs

D-91
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11/13/95

GRI Campaign 4 - Process Conditions
Engine 4
C-B GMVC-10C

8/30/94
1656-1735
Low .
Before Catalyst
I

2-Stroke, TC
1800
300
1956
CB, CO Catalyst

1422
299
79
185
11.0
7880
7100

8371
6039
507
80
155
2.3

294

Relative Humnidity (%) 4.8
Abs. Humidity (b H20/1000 1b dry air) 11.4

1011
911
Methane (%V, dry) 96
Ethane (%V, dry) 27
Propane (%V, dry) 046
n-Hexane (ppmvd) 60.9
Benzene (ppmvd) . 9.1
Toluene (ppmvd) 14.0
Ethy] Benzene (ppmvd) . 1.5
ylene (m,p,0) (ppmvd) 35 .
fMMBu) 8518

a Based on HHV

b Used in emission calculations.
NM - Not measured.

D-92




12/01/95

Emission Summary

GRI Campaign 4
C-B GMVC-10C
|Test C tration Emission Rate
Condition (ppmvd @15%02) |  (bmr) (tons/yr) | (2/BHP-hr)
79% Load '
Test Period I  fAcetaldehyde (HAF) ND - - -
Acrolein (HAP) 238 1.3E-01 5.8E-01 4.0E-02
Butyr/Isobutyraldehyde NM - - -
Formaldehyde (HAP) 279 7.2E-01 32E+00 2.3E-01
Propionaidehyde (HAP) NM - - -
Volatile Organics
1,2,3-Trmathylbenzene NM - - -
1,2,4-Trimethylbenzene NM - - -
1,3-Butadiene (HAF) NM - - -
1,3,5-Trimethylbenzene NM - - -
2,2 4-Trimethylpentane (HAP) NM - - -
Acetylene NM - - -
Benzene (HAP) NM - - -
Butane NM - - -
Cyclohexane NM - - -
Cyclopentane NM - - -
Ethang NM - - -
Ethyl Benzené (HAP) NM - - _
Ethylene NM - - -
n-Hexane (HAP) NM - - -
Isobutane NM - - -
Methane NM - - —
Methanol (HAP) 11 3.0E-02 1.3E-01 1.0E-02
Methylcyclohexane NM - - -
n-Nonane NM - - -
n-Octane NM - - -
NM - - -
NM - - -
NM - . -
NM - - -
NM - - -
NM — - -
260 63 274 2.0
NM P - -
NM - - -
22,1 0.87 38 028
2317 318 139 10.2
ND=Non-detect

NM=Not Measured

D-93

CAE4TI.WK4




05/23/95

Emission Summary
GRI Campaign 4
C-B GMVC-10C

Test

Concentration

(Condition Pollutant
l79% Laad Semi-Volatile Organics *

(ug/dsct)

Test Period 1

ND=Non-detect
NM=Not Mecasured

* All Semi-Volatile Organics are Designated HAPs

CAE4TLWK4




2-Stroke Clean-Burn (CO Catalyst)

D-95
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GRI Campaign 4 - Process Conditions

Engine 4
C-BGMVC-10C
‘est Date 8/26/94
est Time 1051-1226
Load Condition Fall
Sampling Location After Catalyst
est Period 8
2-Siroke, TC
1800
300
1956
CB, CO Catalyst |
1773
299
99
Fuel Flow (scf/min) 21
Heat Input (MMBw/hr) (a) 126
Heat Rate (Btw/BHP-hr, HHV) 7199
Heat Rate (Bw/BHP-hr, LHV) 6488
8751
Vol. Flow (dsefm) - M19,Fd  (b) 6696
517
7.3
154
3.0
Barometric Pressure (in. Hg) 295
mbient Temperature (°F) 84
Relative Humidity (%) 478
Abs. Humidity (Ib F20/1000 1b dry air) 125
1009
910
94
25
0.36
642
9.6
138
1.1
ylene (m,p,0) (ppmvd) 53
Factor (dscf/MMBtu) 8471
a Based on HHV
b Used in emission calculations.
NM - Not measured.
11/13/95 CAEAT8.WK4
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12/01/95

‘Emission Summary

GRI Campaign 4
C-B GMVC-10C
Ll‘cast Concentration Emission Rate
Condition |Pollutant (ppmvd @15%02) - (Ib/kr) (tonsiyr) (s/BHP-hr)
% Load Aldehvdes
[Test Period 8  JAcetaldehyde (HAP) ND - - -
Acrolein (HAP) 16 8.0E-02 3.7E-01 2.0E-02
0.02 1.5E-03 6.7E-03 3.9E-04
8.8 2.6E-01 1L1E+00 7.0E-02
NM - - -
1,2,3-Trimethylbenzene NM - - .
1,2,4-Trimethylbenzene NM - - -
13-Butadiene (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
2,2,4-Trimethylpentane (HAP) NM - - -
Acetylene NM - - -
Benzene (HAP) NM - - -
Butane NM - - -
Cyclohexane NM - - -
ICyelopentane NM - - -
Ethane NM - - -
Ethyl Benzene (HAP) NM - - -
Ethylene NM - - -
n-Hexane (HAP) NM - - -
[sobutane NM - - -
Methane NM - - -
Methanol (HAP) ND - - -
Methyleyclohexane NM - - --
"{n-Nonane NM - - -
n-Octane NM - - -
NM - - -
NM - - -
NM - - -
NM - - —
NM - - _
NM - - -
15.1 04 1.8 0.1
NM - - —
NM - - -
469 21 9.3 0.5
1559 244 107 6.3
ND=Non-detect

NM=Not Measured

D-98

CAEATS.WK4




07/07/95

Emission Summary
GRI Campaign 4
C-B GMVC-10C

Emission Rate

| (b/hr) (tons/yr) I

(e/BHP-hr)

ND=Non-detect
NM=Not Measured
* All Semi-Velatile Organics are Designated HAPs

D-99
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GRI Campaign 4 - Process Conditions

Engine 4
C-B GMYC-10C
8/26/94
1620-1821
Intermediate
- After Catalyst
10
2-Stroke, TC
1800
300
1956
CB, CO Catalyst
1600
300
89
Fuel Flow (scf/min) 203
eat Input (MMBtwhr)  (a) 12.1
eat Rate (Btw/BHP-hr, HHV) 7699
6938
NM
Vol. Flow (dscfm) - M19,Fd  (b) 6592
Stack Gas Temperature (°F) 517
Moisture (%V) 73
2 (%V, dry) 15.5
CO2 (%V, dry) 3.0
mbient Conditions
ometric Pressure (in. Hg) 295
bient Temperature (°F) 86
lative Humidity (%) 42.6
1b.H20/1000 Ib dry air) 11.8
1009
910
Methane (%V, dry) 54
Ethane (%V, dry) 25
0.36
64.2
9.6
138
1.1
53
8471
a Based on HHV
b Used in emission calculations.
NM - Not measured.
11/13/95 C4E4T10.WK4
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12/01/95

Emission Summmary
GRI Campaign 4
C-B GMVC-10C

Concentration

Emission Rate

(opmvd @15%02)_|_ (o) | (tousiyr) | @/BHP-br)

ITest Period 10 JAcetaldchyde (HAP) ND - - -
Acrolein (HAP) 1.5 8.0E-02 3.5E-01 2.0E-02
Butyr/Isobutyraldehyde 0,02 1.5E-03 6.6E-03 4.3E-04

53 1.5E-01 6.5E-01 4.0E-02

NM - — -
Volatile Orpanics
1,2,3-Trimethylbenzene NM - - -
1,2,4-Trimethylbenzene NM - - -
1,3-Butadi¢ne (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
2,2,4-Trimethylpentane (HAP) NM - - -
Acetylens NM - - -
|Benzene (HAP) NM - -- -
Butane NM - - -
Cyclohexane NM - - -
Cyclopentane NM - - —
Ethane NM - - -
Ethyl Benzene (HAF) NM - - -
Ethylene NM s - -
n-Hexane (HAP) NM - - .
Isobutane NM - . -
Methane T NM - - .
Methanol (HAi’) ND .- - -
Methylcyclohexane NM - - -
n-Nonane NM - - -
n-Octane NM - - -
n-Pentane NM - . -
Propane NM - - -
Propylene NM - - -
Styrene (HAP) NM - - -
Toluene (HAP) NM - - -
[Xviene (m.p.0o) (HAP) NM - = —
"Criteria"” Pollutants
CO 138 0.4 16 0.1
INMHC NM - - -
INMEHC NM - - -
NOx 359 1.6 6.8 0.4
THC 1837 27.8 122 79

ND=Non-detect

NM=Not Measured

D-101
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07/07/95

Emission Summary
GRI Campaign 4
C-B GMVC-10C

Concentration

Qb/hr)

Emission Rate

(ug/dsen)

(tonsiyr) l (g/BHP-hr)

Test Period 10

ND=Non-detect
NM=Not Measured
* All Semi-Volatils Organics are Designated HAPs

D-102
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4-Stroke Rich-Burn

D-103







GRI Campaign 1 - Process Conditions

Engine 2
Ingersoll KVG
Test Date 1072993
Test Time ' 1000-1330
Load Condition Intermediate
Sampling Location Exhaost
Test Period 1
4-Stroke, RB
1100
330
1962
None
NM
327
NA
NA
NA
NM
NM
[Exhaust Gas Conditions
Stack Gas Temperature (°F) 945
Moisture (%V) 16.8
02 (%V, dry) 4.3
CO2 (%V, dry) 8.4
Ambient Conditions
Barometric Pressure (in. Hg) NM
bient Temperature (°F) NM
Relative Humidity (%) NM
Abs. Humidity (Ib H20/1000 Ib dry air) NM
Fuel Gas Analysis
1031
930
94
2.6
0.30
89.3
1.5
1.7
0.1
1.1
a Based on HHV
NM - Not measured.,
11/17/95 CIE2T1.WK4
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Emission Summary
GRI Campaign 1

‘Ingersoll KVG (Engine 2) :
Concentration
(ppmvd @15%02)

Load Acetaldehyde (HAP) ND

Test Period 1  JAcrolein (HAP) ND
Butyr/Isobutyraldehyde NM
Formaldehyde (HAP) 12
Propionaldehyde (HAP) NM
Volatile Organics
1,2,3-Trimethylbenzene 0.0004
1,2,4-Trimethylbenzene 0.08
1,3-Butadiene (HAP) ND
1,3,5-Trimethylbenzene 0.0004
2,2.4-Trimethylpentane (HAP) 0.002
Acetylene ND
Benzene (HAP) 0.10
Butane 0.11
Cyclohexane 0.003
Cyclopentane 0.005
Ethane NM
Ethyl Benzene (HAP) : 0.002
Ethylene ND
n-Hexane (HAP) 0.008
Isobutane 0.04
Methane : NM
Methanol (HAP) ND
Methyleyclohexane 0.002
n-Nonane 0.001
n-Octane 0.001
n-Pentane 0.001
Propane 0.001
[Propylene ND
Styrene (HAP) 0.001
Toluene (HAP) : 0.03
Xylene (m,p,0) (HAP) 0.006
“Criteria” Pollutants
CO 1879
NMHC NM

‘INMEHC : NM

NOx ' 492
THC 94

ND=Non-detect

NM=Not Measured

12/01/95 CI1E2T1.WK4
D-106




07/07/95

Emissiou Summary

GRI Campaign 1
Ingersoll KVG (Engine 2)
est Concentration
ondition |Pobutant (ug/dscf)
termediate ISeml-Volatﬂe Organics *
d Acenaphthene NM
Test Period 1 |Acenaphthylene NM
Anthracene NM
Benz(a)anthracene NM
lBenzo(a)pyrme NM
Benzo(e)pyrene NM
Benzo(b)fluoranthene NM
IBenzo(gJ:.i)perylm NM
Benzo(k)fluoroanthene NM
Biphenyl NM
Chysene NM
Dibenz(a, hjanthrecene NM
Fluoranthene NM
Fluorene NM
Indeno(1,2,3-c,d)pyrene NM
2-Methylnaphthalene NM
Naphthalene NM
Perylene NM
Phenanthrene NM
Phenol NM
Jpvene Ny
ND=Non-detect

NM=Not Measured

* All Semi-Volatile Organics ar¢ Designated HAPs

D-107
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GRI Campaign 1 - Process Conditions

Engine 2
Ingersoll KVG
Test Date 10/29/93
Test Time 1607-1910
ad Condition Intermediate
ampling Location - Exhaust
Test Period 2
Unit Description
Engine Type - 4-Stroke, RB
Rated BHP 1100
Rated RPM ' 330
Year Installed 1962
Pollution Control None
Engine Operating Conditions
NM
327
NA
NA
Heat Input (MMBtu/hr)  (a) NA
Heat Rate (Btw/BHP-hr, HHV) NM
Heat Rate (Btw/BHP-hr, LHV) NM
Stack Gas Temperature (°F) ) 945
‘ 16.8
4.1
8.6
[Barometric Pressure (in. Hg) NM
NM
NM
bs. Humidity (Ib H20/1000 Ib dry air) NM
1031
930
Methane (%V, dry) 94
Ethane (%V, dry) 2.6
Propane (%V, dry) 0.30
89.3
1.5
1.7
0.1
1.1
a Based on HHV
NM - Not measured.
11/17/95 C1E2T2.WK4
D-108




Emission Summary

GRI Campaign 1
Ingersoll KVG (Engine 2)

[Test Concentration

Condition Pollutant (ppmvd @15%02)

mediate Idehydes

Load cetaldehyde (HAP) ND

Test Period 2 crolein (HAP) ND
Butyr/Isobutyraldehyde ND
Formaldehyde (HAP) 1.27
Propionaldehyde (HAP) NM
Volatile Organics
1,2,3-Trimethylbenzene NM
1,2 4-Trimethylbenzene NM
1,3-Butadicne (HAP) ‘NM
1,3,5-Trimethylbenzene NM
2,2,4-Trimethylpentane (HAP) NM
Acetylene NM
Benzene (HAP) NM
Butane NM
Cyclohexane NM
Cyclopentane NM
Ethane NM
Ethyl Benzene (HAP) NM
Ethylene NM
n-Hexane (HAP) NM
Isobutane NM
Methane NM
Methanol (HAP) ND
Methylcyclohexane NM
n-Nonane NM
n-Octane NM
n-Pentane NM
Propane NM
Propylene NM
Styrene (HAP) NM
Toluene (HAP) NM
Xylene (m.p,0) (HAP) NM
"Criteria" Pollutants
CO 2123

MHC NM
NMEHC NM
Ox 475

THC 95

ND=Non-detect

NM=Not Measured

12/01/95

D-109
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Emission Summary

GRI Campaign 1
Ingersoll KVG (Engine 2)
Test Concentration
ondition Pollutant (ug/dscf)
Intermediate  |Semi-Volatile Orpganics *
Load Acenaphthene NM
Test Period 2 JAcenaphthylene NM
Anthracene NM
Benz(a)anthracene NM
Benzo(a)pyrene NM
IBazol{e)pyrens NM
Benzo(b)fluoranthene NM
Benzo{g,h,i)perylene NM
Benzo(k)fluoroanthene NM
Biphenyl NM
JChysene : NM
Dibenz(a,h)anthracene NM
Fluoranthene ‘ NM
Fluorene ‘ NM
Indena(1,2,3-¢,d)pyrens NM
2.Methylnaphthalene NM
Naphthalene NM
Perylene NM
Phenanthrene NM
Phenol NM-
e NM

ND=Non-detect
NM=Not Measured
* All Semi-Volatile Organics are Designated HAPs

07/07/93 C1E2T2.WK4
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11/17/95

GRI Campaign 1 - Process Conditions

Engine 2
Ingersoll KVG

'Test Date
Test Time

ad Condition
ampling Location

est Period

10/30/93
0935-1150
Intermediate
Exhaust

3

4-Stroke, RB
1100
330
1962
None

328
NA
NA
NA

NM

940
16.4
4.8
83

NM

NM
NM

Methane (%V, dry)
Ethane (%V, dry)
Propane (%V, dry)

1031
930

2.6
0.30
893

1.5

1.7

0.1

1.1

a Based on HHV
NM - Not measured.

D-111
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12/01/95

Emission Summary
GRI Campaign 1

Ingersoll KVG (Engine 2)

Concentration
Pollutant (ppmvd @15%02)
Aldehydes
Acetaldehyde (HAP) ND
Test Period 3  JAcrolein (HAP) ND
Butyr/1sobutyraldehyde ND
Formaldehyde (HAP) 1.23
Propionaldehyde (HAP) NM
Volatile Organics
1,2,3-Trimethylbenzene NM
1,2,4-Trimethylbenzene NM
1,3-Butadiene (HAP) NM
1,3,5-Trimethylbenzene NM
2,2,4-Trimethylpentane (HAP) NM
Acetylene NM
Benzene (HAP) NM
Butane NM
Cyclohexane NM
Cyclopentane NM
Ethane NM
Ethyl Benzene (HAP) NM
Ethylene NM
In-Hexane (HAP) NM
Isobutane NM
Methane NM
Methano! (HAF) 0.6
Methylcyclohexane NM
n-Nonane NM
n-Octane NM
n-Pentane NM
Propane NM
Propylene NM
|Styrene (HAP) NM
|Toluene (HAP) NM
Xylene (m,p,0) (HAP) NM
"Criteria”_Pollutants
CO 1466
MHC NM
NMEHC NM
INOx 562
THC 84
ND=Non-detect
NM=Not Measured

D-112

CI1E2T3.WK4




Emission Summary
GRI Campaign 1
Ingersoll KVG (Engine 2)

_Concentraﬁon
(ug/dscf)

termediate

NM
NM
NM
NM
NM
Benzo(c)pyrene NM
Benzo(b){luoranthene NM
Benzo(g,h,i)perylene NM
Benzo(k){luorcanthene NM

Test Period 3

ND=Non-detect
NM=Not Measured
* All Semi-Volatile Organics are Designated HAPs

07/07/95 CLE2T3.WK4
D-113



11/22/95

GRI Campaign 1 - Process Conditions

Engine 2
Ingersoll KVG
Test Date 10/30/93
Test Time 1420-1655
ll.oad Condition Low
Sampling Location Exhaust
[Test Period 4
nit Description
gine Type 4-Stroke, RB
BHP 1100
Rated RPM 330
Year Installed 1962
ollution Control None
Engine Operating Conditions
Brake horespower (BHP) NM
Engine Speed (rpm) 291
ad (%) NA
uel Flow (scf/min) NA
eat Input (MMBtwhr) (a) NA
eat Rate (Brw/BHP-hr, HHV) NM
Heat Rate (Bru/BHP-hr, LHV) NM
Exhaust Gas Conditions
Stack Gas Temperature (°F) 798
Moisture (%V) 15.0
02 (%V, dry) 20
CO2 (%V, dry) 9.5
Ambient Conditions
[Barometric Pressure (in. Hg) NM
bient Temperature (°F) NM
Relative Humidity (%) NM
b H20/1000 Ib dry air) NM
1031
230
94
26
030
89.3
1.5
1.7
0.1
vd) 1.1

a Based on HHV
NM - Not measured.

D-114
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Emission Summary
GRI Campaign 1
Ingersoll KVG (Engine 2)

est Concentration

Condition (ppmyd @15%032)

Low Load '

[Test Period 4  JAcetaldehyde (HAP) ND
Acrolein (HAP) ND
WButyrllsobutyraldehyde ND
Formaldehyde (HAP) 1.37
Fﬂﬂonaldehyde (HAP) NM
Volatile Orzanies
1,2,3-Trimethylbenzene ND
1,2,4-Trimethylbenzene 0.15
1,3-Butadiene (HAFP) .ND
1,3,5-Trimethylbenzene ND
2,2,4-Trimethylpentane (HAP) 0.002
Acetylene ND
Benzene (HAP) 0.06
Butane 0.06
Cyclohexane 0.002
Cyclopentane . ND
Ethane NM
Ethyl Benzene (HAP) 0.002
Ethylene ‘ ND
n-Hexane (HAP) 0.01
[sobutane 0.15
Methane NM
Methanol (HAP) ND
Methylcyclohexane 0.002
n-Nonane ND
n-Octane 0.002
n-Pentane NM
Propane NM
|Propylene ND
Styrene (HAP) 0.001
Toluene (HAP) 0.02
Xylene (m,p.0) (HAP) 0.001
"Criteria” Pollutants
cO 1273
NMHC NM
INMEHC NM
NOx 537
THC 114

ND=Non-detect

NM=Not Measured

12/01/95 CIE2T4.WK4
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07/07/95

Emi.ssion Summary

GRI Campaign 1
Ingersoll KVG (Engine 2)
Concentration
(ug/dsch)
Test Period 4  JAcenaphthene NM
Acenaphthylene NM
tracene NM
Benz(a)anthracene NM
Benzo(a)pyrene NM
Benzo(c)pyrens NM
Benzo(b)fluoranthene NM
Renzo(g,h i)perylene NM
Benzo(k)flucroanthene NM
Biphenyl NM
e NM
Dibenz(a,h)anthracene NM
Fluoranthene NM
Fluorene NM
indeno(1,2,3-¢,d)pyrene NM
2-Methylnaphthalene NM
Naphthalene NM
Perylene NM
Phenanthrene NM
Phenol NM
[Pyrene NM

ND=Non-detect
NM=Not Measured
* All Semi-Volatile Organics are Designated HAPs

D-116
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GRI Campaign 1 - Process Conditions

Engine 3
Ingersoll KVG

est Date 103193

est Time ) 1008-1326
1.0ad Condition Full
Sampling Location Exhaust

est Period 5
Unit Description
Engine Type 4-Stroke, RB
Rated BHP 1100
Rated RPM 330

ear Installed 1962
Pollution Control None
Engine Operating Conditions
Brake horespower (BHP) NM
Engine Speed (rpm) 328
Load (%) NA
Fuel Flow (scf/min) ' NA
Heat Input (MMBtwhr) (a) NA
Heat Rate (Btw/BHP-hr, HHV) NM
Heat Rate (Baw/BHP-hr, LHV) NM
Exhaust Gas Conditions
Stack Gas Temperature (°F) 842
Moisture (%V) 13.3
02 (%V, dry) 8.8
CO2 (%V, dry) 6.7
Ambient Conditions
Barometric Pressure (in. Hg) NM

bient Temperature (°F) . NM

Relative Humidity (%) _ NM
Abs. Humidity (Ib H20/1000 Ib dry air) NM
Fuel Gas Analysis

G HHV (Btw/scf) 1031

G LHV (Btw/scf) 930
Methane (%V, dry) 94
Ethane (%V, dry) : 26
Propane (%V, dry) 0.30

-Hexane (ppmvd) 88.1
Benzene (ppmvd) ' 1.8

oluene (ppmvd) 1.8
Ethyl Benzene (ppmvd) ND

lene (m.p.0) (ppmvd) 0.9

a Based on HHV

NM - Not measured.

11/17/95 CIE3T5.WK4

D-117




12/01/95

Emission Summary

. GRI Campaign 1
Ingersoll KVG (Engine 3)
Concentration
(ppmvd @15%02)
Full Load
Test Period 5 JAcetaldehyde (HAP) ND
Acrolein (HAP) ND
Butyr/Isobutyraldehyde ND
Formaldehyde (HAP) 5.85
Propionaldehyde (HAF) NM
Volatile Organics
1,2,3-Trimethylbenzene ~ ND
1,2,4-Trimethylbenzene 0.005
1,3-Butadiene (HAP) ND
1,3,5-Trimethylbenzene ND
2,2,4-Trimethylpentane (HAP) 0.004
Acetylene ND
Benzene (HAF) 0.03
Butane 0.07
Cyclohexane 0.002
Cyclopentane 0.03
Ethane NM
Ethyl Benzene (HAP) 0.003
Ethylene : ND
In-Hexane (HAP) 0.02
Isobutane 0.12
Methane NM
Methano! (HAP) ND
Methylcyclohexane 0.004
n-Nonane 0.002
n<Octane 0.003
n-Pentane NM
Propane NM
Propylene ND
Styrene (HAF) ND
Toluene (HAP) 0.02
Xyleng (m.p.0) (HAF) 0.006
"Criteria” Pollutants
co 386
C NM
NMEHC NM
Ox 1015
THC 132
ND=Non-detect '

NM=Not Measured

D-118
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Emission Summary
GRI Campaign 1

Ingersoll KVG (Engine 3)
Test Concentration
Condition (ug/dsc)
Full Load anics *
Test Period 5 0.002
0.02
0.001
ND
ND
NM
- ND
ND
Benzo(k)fluoroanthene - ND
NM
ND
Dibenz(a,h)anthracene ND
Fluoranthene 0.003
Fluorene 0.004
[indeno(1,2,3-c.dypyrene ND
2-Methylnaphthalene 0.05
Naphthalene , \ 032
Perylene ND
Phenanthrene 0.01
Phenol 0.37
IPviene 0.002
ND=Non-detect
NM=Not Measured
* All Semi-Volatile Organics are Designated HAPs
12/01/95 CIE3T5.WK4
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GRI Campaign 1 - Process Conditions
Engine 3
Ingersoll KVG
Test Date i 10/31/93
'Test Time 1520-1756
Load Condition Intermediate
Sampling Location Exhaust
Test Period 6
4.Stroke, RB
1100
330
- 1962
Pollution Control None
Engine Operating Conditions
NM
328
NA
NA
NA
NM
NM
Stack Gas Temperature (°F) ) 775
Moisture (%V) 120
02 (%V, dry) ' : 10.1
CO2 (%V, dry) ' ' 5.8
Ambient Conditions
Barometric Pressure (in. Hg) NM
Ambient Temperature (°F) NM
Relative Humidity (%) NM
Abs. Humidity (Ib H20/1000 Ib dry air) NM
[Fuel Gas Analysis
ING HHV (Btu/scf) ’ 1031
ING LHV (Btu/scf) 930
Methane (%V, dry) 9%
[Ethane (%V, dry) 2.6
Propane (%V, dty) 0.30
n-Hexane (ppmvd) 88.1
Benzene (ppmvd) 138
Toluene (ppmvd) 1.8
Ethyl Benzene (ppmvd) ND
Xylene (m,p.0) (pprvd) 0.9
2 Based on HHV
NM - Not measured.
11/17/95 C1E3T6.WK4
D-120




12/01/93

Emission Summary
GRI Campaign 1
Ingersoll KVG (Engine 3)

Intermediate

Concentration
(ppmvd @15%02

Load Acetaldehyde (HAF) ND
Test Period 6 crolein (HAP) ND
Butyr/Isobutyraldehyde ND
Formaldehyde (HAF) 7.1
Propionaldehyde (HAP) NM
Volatile Organics
1,2,3-Trimethylbenzene NM
1,2,4-Trimethylbenzene NM
1,3-Butadiene (HAP) NM
1,3,5-Ttimethylbenzene NM
2,2,4-Trimethylpentane (HAFP) NM
Acetylene ' NM
Benzene (HAP) NM
Butane NM
ICyclohexane NM
Cyclopentane NM
" |Ethane NM
Ethyl Benzene (HAP) NM
Ethylene NM
n-Hexane (HAP) NM
Isobutane NM
Methane NM
Methanol (HAP) ND
Methylcyclohexane NM
n-Nonane NM
n-Octane NM
n-Pentane NM
Propane NM
Propylene NM
Styrene (HAP) NM
Toluene (HAP) NM
Xylene (m,p,0) (HAP) NM
"Criteria” Pollutants
co 472
NMHC NM
INMEHC NM
INOx 917
THC 335

ND=Non-detect

NM=Not Measured

D-121
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07/07/95

Emission Summary
GRI Campaign 1
Ingersoll KVG (Engine 3)

Concentration
(ug/dsef)

Test Perlod 6

ND=Non-detect
NM=Not Measured
* All Semi-Volatile Organics are Designated HAPs

D-122
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GRI Campaign 1 - Process Conditions
Engine 1
Ingersoll KVG

11/04/93
0746-1334
Intermediate
Exhaust

11

- 4-Stroke, RB
1100
330
1962
None

NM
327
NA
NA
NA
NM
NM

120
6.2
6.9

NM
NM
NM
NM

NM

NM

NM

NM

NM

a Based on HHV.
NM - Not measured.

11/17/95 CIEIT11.WK4
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Emission Summary
GR1 Campaign 1
Ingersoll KVG

Test Concentration

Condition Pollutant (ppmvd @15%02)

Intermediate IAldehydes

Load Acetaldehyde (HAP) ND

Test Period 11 jAcrolein (HAP) ND
Butyr/Isobutyraldehyde NM
Formaldechyde (HAP) 1.69
Propionaldehyde (HAP) NM
Volatile Organics
1,2,3-Trimethylbenzene NM
1,2,4-Trimethylbenzene NM
1,3-Butadiene (HAP) NM
1,3,5-Trimethylbenzene NM
2,2.4-Trimethylpentane (HAP) NM
Acetylene NM
Benzene (HAP) NM
Butane NM
Cyclohexane ' NM
{Cyclopentane NM
Ethane NM
Ethyl Benzene (HAP) NM
Ethylene NM
n-Hexane (HAP) NM
Isobutane M
Methane . NM
Methanol (HAP) ND
Methyleyclohexane NM
n-Nonane . NM -
‘n-Octane NM
n-Pentane NM
Propane NM )
Propylene NM . i
Styrene (HAP) NM ‘
Toluene (HAP) : NM
Xylene (m,p.0) (HAP) NM
"Criteria" Pollutants
CO 3892

MHC . NM

NMEHC NM
INOx 321
THC 138

ND=Non-detect

NM=Not Measured

12/01/935 CIEITI1.WK4
D-124




07/07/95

Emission Summary
GRI Campaign 1

Ingersoll KVG

Concentration
(ug/dsch)

intermediate
Load
Test Period 11

2-Methylnaphthalene
Naphthalene -
Perylene
Phenanthrene

Phenol
1Pyrene

ND=Non-detect

NM=Not Measured

* All Semi-Volatile Organics are Designated HAPs

D-125
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GRI Campaign 4 - Process Conditions
Waukesha Engine
Waukesha L7042GU
8/23/94
1305-2028
Intermediate .
Before NSCR
3
4-8troke, RB
896
1000
1982 -
NSCR
644
813
Load (%) 88
Fuel Flow (s¢f/min) &
Heat Input (MMBtu/hr) (a) 50
Heat Rate (Btw/BHP-hr, HHV) 7809
7035
Exbaust Gas Conditions
Vol. Flow (dsefim) - M 2 1274
Vol. Flow (dscfm) - M19,Fd  (b) 716
tack Gas Temperature (°F) ' 796
Moisture (%V) ‘ 20.7
02 (%V, dry) 04
CO2 (%V, dry) 112
29.5
7%
65.4
1b H20/1000 Ib dry air) 12.0
1011
911
Methane (%V, dry) 93
Ethane (%V, dry) 2.8
Propane (%V, dry) 038
63.6
0.8
134
1.0
4.1
8499
a Based on HHV
b Used in emission calculations.
NM - Not measured.
11/17/95 CAWAUKT3. WK4
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Emission Summary

GRI Campaign 4
Waukesha L7042GU
[Test Concentration | Emission Rate ‘
F;ondition (ppmvd @15%02) (Ib/hr) (tons/yr) (e/BHP-hr)
88% Load
[Test Period 3 ND - - -
' ND - - -
0.009 4.3E-04 1.9E-03 3.0E-04
6.6 14E-01 6.0E-01 1.0E~01
NM — - -
[Volatile Orpanics
1,2,3-Trimethylbenzene NM - - -
1,2,4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
2,2,4-Trimethylpentane (HAP) NM - - -
JAcetylene NM - - -
Benzene (HAP) NM - - -
Butane . NM - - -
Cyclohexane NM - - -
_ Cyclopentane NM - - -
Ethane NM - - -
IEthyl Benzene (HAP) NM - - -
Ethylene NM - - -
n-Hexane (HAP) NM - - -
[sobutane NM - - -
Methane NM . . -
Methanol (HAP) 1.2 3.0E-02 1.2E-01 2.0E-02
Methyleyclohexane NM - - -
n-Nonane NM - - -
n-Octane NM - - -
n-Pentane NM - - -
Propans NM - - -
Propylene NM - - -
Styrene (HAP) NM - - -
Toluene (HAF) NM - - -
Xylene (m.p.o) (HAP) NM - - -
"Criteria" Pollutants
co 1070 20.6 90.3 14.5
NMHC _ NM - - -
NMEHC NM - - -
[NOx 819 259 114 183
THC 381 42 184 3.0
ND=Non-detect
NM=Not Measured
12/01/95 CAWAUKT3.WK4
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07/07/95

Emissiop Summary
GRI Campaign 4
Waukesha L7042GU

Concentration

Emission Rate

(ug/dsct) o) | ensy) | /mEPhe |

Test Period 3

ND=Non-detest
NM=Not Measured
* All Semi-Volatile Organics ars Designated HAPs

D-128
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11/17/95

GRI Campaign 4 - Process Conditions
Waukesha Engine
. Waukesha L7042GU

8124194
1020-1201
Low
Before NSCR
4

4.Stroke, RB
896
1000
1982
NSCR

362
779
52
55
33
9185
8279

Heat Rate (Buw/BHP-hr, HHV)

474
Vol. Flow (dscfm) - M19,Fd  (b) 472
Stack Gas Temperature (°F) 641
20.5
04
11.5

256
87
36.7
104

1013
913
93
29
045
63.6
9.8
13.4
1.0
4.1
8470

ylene (m.p,0) (ppmvd)
Fd Factor (d:

a Based on HHV

b Used in emission calculations.
NM - Not measured.

D-129
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~ Emission Summary

GRI Campaign 4
Waukesha L7042GU
Conceniration Emission Rate
(ppmvd @15%02) m
2% Load Aldehydes ’

ITest Period 4 JAcetaldehyde (HAP) 0.76 5.0E-03 4.0E-02 ’ l.OE_-OZZ
Acrolein (HAP) ND - - -
Butyr/Isobutyraldehyde NM - - -
Formaldchyde (HAP) 7.0 5.0E-02 2.4E-01 7.0E-02
Propionaldehyde (HAP) NM - - -
1,2,3-Trimethylbenzens NM - - -
1,2,4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
2‘,2,4-Trimethylpentane (HAP) NM - - -

" JAcetylene NM - - -
Benzene (HAP) NM - - -
Butane 'N'M - - -
Cyclohexane NM - - -
Cyclopentane - NM - - -
Ethane NM - - -
Ethyl Benzene (HAP) NM - - -
Ethylene NM - - -
n-Hexane (HAP) NM - - -
Isobutane NM - - -
Methane NM - - -
Methanol (HAP) 12 1.0E-02 4.0E-02 1.0E-02
Methylcyclohexane NM - - -
In-Nonane NM - - -
n-Octane NM - - -
n-Pentane NM - - - -
Propane NM - - -
Propylene NM - - -
Styrene (HAP) NM - - -
Toluene (HAP) NM - - -
[Xylene (m.p,0) (HAP) M - - -
"Criteria” Pollutants
o 772 5.6 243 7.0
NMHC NM - - -
NMEHC NM - - -
Ox. 730 8.6 3738 10.8
C 504 2.1 9.1 2.6
ND=Non-detect
NM=Not Measured
12/01/95 CAWAUKT4, WK4
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Emission Summary

GRI Campaign 4
Waukesha L7042GU
Coacentration :Emission Rate
(ag/dsen) Obhe) | (tonsyr) | (a/BEP-b) |

NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM . - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM . - -— an
NM - - -
NM - - -
NM - - -
NM - - -

ND=Non-dctect

NM=Not Measured

* All Semi-Volatile Organics are Designated HAPs

05/23/95 CAWAUKT4. WK4
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4-Stroke Rich-Burn (NSCR)

D-133




D-134




GRI Campaign 4 - Process Conditions

Waukesha Engine
Wankesha L7042GU
Test Date 8/23/94
est Time - 1146-1345
Load Condition Full
Sampling Location After NSCR
est Period 1
4-Stroke, RB
896
1000
1982
__NSCR
692
809
95
88
53
7717
6952
1274
Vol. Flow (dscfm) - M19,Fd  (b) 746
796
20.7
02 (%V, dry) ' 0.04
ICO2 (%V, dry) 1.7
Barometric Pressure (in. Hg) 29,5
[Ambient Temperature (°F) 87
Relative Humidity (%) 352
bs. Humidity (Ib H20/1000 Ib dry air) 10.]
1011
211
Methane (%V, dry) 93
Ethane (%V, dry) 23
0.38
63.6
9.8
134
1.0
41
8499
a Based on HHV
b Used in emission calculations.
NM - Not measured. -
1117/95 C4WAUKT1.WK4
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Emission Summary
GRI Campaign 4
Waukesha L7042GU .
[Test Concentration Emission Rate
Eiondition (ppmvd @15%02) (Ib/hr) (tons/yr) {g/BHP-hr)
% Load .
[Test Period 1 ND - - -
' 10 4.0E-02 L.7E-01 3.0B02
NM - - -
ND - - -
NM - -~ —
[Volatile Organies
'1.2,3-Trimethylbenzene NM - - -
1,2,4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
2,2 4-Trimethylpentane (HAP) NM - - -
Acetylene . NM - - ' -
Benzene (HAP) NM - - -
Butane ' NM - - -
Cyclohexane NM - - -
Cyclopentane NM - - -
Ethane NM - - -
Ethyl Benzene (HAP) NM - - -
Ethylene - NM - - --
n-Hexane (HAP). NM - - -
Isobutane NM - - -
Methane NM - - -
Methanol (HAP) 0.9 2.0E-02 9.0E-02 1.0E-02
Methylcyclohexane NM - - -
n-Nonane NM - - -
n-Octane NM - - -
n-Pentane * NM - - -
Propane NM = - -
Propylene NM - - -
Styrene (HAP) NM - - -
[Toluene (HAF) ' NM - - -
Xylene (m.p.o) (HAF) NM — - -
"Cl;iteria" Pollutants
CO 194 0.4 1.7 03
NMHC NM - - -
NMEHC NM - - -
NOx 2.3 0.07 0.3 0.05
THC __ 217 2.4 10.6 1.6
ND=Non-detcet
NM=Not Measured
12/01/95 C4WAUKT1.WK4
D-136




05/18/95

Emission Summary

GRI Campsign 4
Waunkesha L7042GU
Test Concentration Emistion Rate
ondition Pollutant (ug/dsch) Qb/hr) (tons/yr) (e/BHP-hr) |
%% Load Seml-Volatile
[Text Period 1 JAcenaphthene NM - - -
Acenaphthylene NM - - -

NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - = =

ND=Non-detect

NM=Not Measured

* All Semi-Volatile Organics are Designated HAPs

C4WAUKTL.WK4
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GRI Campaign 4 - Process Conditions
Wauakesha Engine
Wankesha L7042GU
est Date 8/23/94
est Time ' 1424-1722
Load Condition Full
Sampling Location After NSCR
' [[Test Period . 2
4-Stroke, RB
896
1000
1982
NSCR
Engine Operating Conditions
671
811
92
Fuel Flow (s¢f/min) 85
eat Input (MMBwv/hr)  (a) 5.1
eat Rate (Ba/BHP-hr, HHV) T646
Heat Rate (Bw/BHP-hr, LHV) 6388
Exhaust Gas Conditions
Vol. Flow (dscfm) - M 2 1274
Vol. Flow (dscfim) - M19,Fd  (b) 718
Stack Gas Temperature (°F) . 796
Moisture (%V) 207
02 (%V, dry) 0.06
CO2 (%V, dry) 11.7
mbient Conditions
295
87
40.1
bs. Humidity (Ib H20/1000 Ib dry air) 11.3
1011
211
93
28
0.38
" 63.6
9.8
134
10
4.1
8499
a Based on HHV
b Used in emission calculations,
NM - Not measured,
11/17/95 CAWAUKT2.WK4
D-138




12/01/95

Emission Summary
GRI Campaign 4
Waukesha L7042GU

Concentration

(ppmyd @15%02)

Pollutant

2% Load

Emission Rate

Z/BHP-hr’

est Period 2 ND
14

0.003
ND

NM

2.4E-01
6.3E-04

4.0E-02
9.7E-05

Volatile Organics

1,2,3-Trimethylbenzene NM
1,2,4-Trimethylbenzene NM
|1.3-Butadiene (HAF) NM
1,3,5-Trimethylbenzene NM
2.2,4-Trimethylpentane (HAP) NM

0.4

0.08
26

112

0.3

0.05
17

ND=Non-detect
NM=Not Measured

D-139
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12/01/95

Emission Summary
GRI Campaign 4
Waukesha L7042GU
Concentration | Emission Rate
nics *
Test Period 2 0.001 2.1E-07 9.2E-07 14E-07
0.007 1.2E-06 5.5E-06 8.4E-07
0.005 8.8E-07 3.8E-06 5.9E-07
0,001 2.1E-07 9.2E-07 14E-07
0,0003 5.6E-08 2.5E-07 3.8E-08
0.0006 1.0E-07 4,4E-07 6.8E-08
enzo(b)fluoranthene 0.001 1.4E-07 6.3E-07 3.9E-08
Benzo(g,h.i)perylens ' 0.0003 5.8E-08 2.5E-07 3.9E-08
enzo(k)fluoroanthene 0,0004 6.7E-08 2.9E-07 45E.08
iphenyl NM - - -
hysene 0.001 2.3E-07 1,0E-06 1.5E-07
Dibenz(a,h)anthracene 0.0001 1.7E-08 7.4E-08 1.1E-08
luoranthene 0.005 8.1E-07 3.5E06 5.5E-07
Fluorene 0.005 8.9E-07 3.9E-06 6.1E-07
Indeno(1,2,3-c.d)pyrene 0.0002 33E-08 1.5E-07 23E-08
2.Methylnaphthalene 0.02 2.8E-06 1.2E-05 1.9E-06
0.14 2.3E-05 1.0E-04 1.5E-05
0.00008 1.4E-08 6.1E-08 9.4E-09
0.03 4.2E-06 1.8E-05 2.8E-06
NM - - -
0.005 8 2F-07 3.6E-06 5.6E-07
ND=Non-detect
NM=Not Measured
* All Sami-Volatile Organics are Designated HAPs
CAWAUKT2.WK4
D-140




GRI Campaign 4 - Process Conditions
Waunkesha Engine
Waukesha L7042GU

8/24/94
1210-1306
Low
After NSCR
5

4-Suoke, RB
896

9275
8360

Heat Rate (BtwBHP-hr, LHV)

Exhaust Gas Conditions
ol. Flow (dscfm)-M 2 474
Vol. Flow (dscfm) - M19,Fd  (b) 464
Stack Gas Temperature (°F) ' 641

oisture (%V) 20.5
2 (%V, dry) 0.0

ICO2 (%V, dry) 12.0
mbient Conditions

metric Pressure (in. Hg)

29.5
92
272
9.3

1013
913
93
29
0.45
63.6
98
134
1.0
4.1
2470

ylene (m,p,0) (ppmvd)
d Factor

a Based on HHV

b Used in emission calculations.
NM - Not measured.

11/17/63 C4WAUKT5. WK4
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Emission Summary
GRI Campaign 4
Waukesha L7042GU
Concentration Emission Rate
(ppmvd @15%02) (Ib/hr) - (tons/yr) (g/BHP-hr) ||
Test Period 5 NM - - -
NM - - -
NM - - -
NM - - -
NM - — -
[Volatile Organics
1,2,3-Trimethylbenzene NM - - -
1,2,4-Trimethylbenzene NM | - - -
1,3-Butadiene (HAP) ’ NM - - -
1,3,5-Trimethylbenzene NM - - -
12,2,4-Trimethyipentane (HAP) NM - - -
Acetylene NM - R -
Benzene (HAP) NM - - -
Butane NM - . -
Cyclohexane NM - - -
Cyclopentans NM - - -
Ethane NM - - -
Ethyl Benzene (HAP) NM - - .
Ethylene VN'M . - -
n-Hexane (HAP) W™ - - -
Isobutane NM - - -
Methane NM - - -
Methanol (HAFP) NM - - -
Methylcyclohexane NM - - -
n-Nonane NM - - .
n-Octane MM - o -
n-Pentane NM -- - -
Propane NM . - -
Propylene . NM . - -
Styrene (HAP) ) NM . - -
Toluene (HAP) NM - - -
Xylene (m.p.0) (HAP) NM - - —
"Criteria” Pollutants
CO 10.1 0.07 0.3 0.09
INMHC NM - - -
NMEHC ) NM - - —
Ox : w 10.0 0.12 0.5 0.15
THC 301 13 55 1.6
ND=Non-detect
NM=Not Measured
12/01/95 CAWAUKTS.WK4
D-142




08/03/95

Emission Summary
GRI Campaign 4
Waukesha L7042GU

Concentration
L))

b/

Emission Rate

(tons/

ND=Non-dztect
NM=Not Measured
* All Semi-Volatile Organics are Designated HAPs

D-143
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4-Stroke Lean-Burn

D-145



D-146




11/10/95

GRI Campaign 3 - Station 3A Process Conditions

Engine 102
CBLSV-16
06/14/94
1600-2100
Full
Exhaust
1
4-Stroke, LB, TC
4200
330
1957
None
4055
321
98
487
333
8348
7556
Exhaust Gas Conditions
Vol. Flow (dscfm) - M 2 7381
Vol. Flow (dscfim) - M19,Fd  (b) 8735
Stack Gas Temperature (°F) 976
Moisture (%V) 13.0
02 (%V, dry) 9.6
CO2 (%V, dry) 6.3
mbient Conditions
Barometric Pressure (in. Hg) 202
mbient Temperature (°F) 87
elative Humidity (%) 62.0
bs. Humidity (Ib H20/1000 Ib dry air) _ 17.9
Fuel Gas Analysis
G HHV (Bw/scf) 1159
G LHV (Btw/scf) 1049
ethane (%V, dry) 21
Ethane (%V, dry) 164
pane (%V, dry) 1.50
-Hexane (ppmvd) 95.4
Benzene (ppmvd) 98.0
oluene (ppmvd) 69.2
Ethyl Benzene (ppmvd) 4.0
Xylene (m,p,0) (ppmvd) 254
8498

a Based on HHV
b Used in emission calculations.

D-147
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Emission Summary
GRI Campaign 3 - Station 3A
CB LSV-16 (Engine 102)
“’l‘st Concentration Emission Rate
Condition (ppmvd @15%02) (Ib/hr) (tons/yr) (g/BHP-hr)
|98% Load
[Test Period 1 NM . - -
NM - - -
NM - - -
NM - - -
Y - - -
'Volatile Organics
1,2,3-Trimethylbenzene NM - - -
1,2.4-Trimethylbenzene ND - - -
1,3-Butadiene (HAP) : ND - - -
1,3,5-Trimethylbenzene ND - - -
2,2,4-Trimethylpentane (HAP) ND - - -
Acetylene ' NM - - -
Benzene (HAP) 0.005 9.2E-04 4,0E-03 1.0E-04
Butane 0.11 . 1.6E-02 7.0E-02 1.8E-03
Cyclohexane ND - - -
Cyclopentane ND - - -
Ethane 14.5 1.1E+00 5.0E+00 1.3E-01
Ethyl Benzene (HAF) ND - - -
Ethylene NM - - B
n-Hexane (HAP) 0.003 6.4E-04 2.8E-03 7.2E-05
Isobutane ' NM ) - - -
Methane 1005 4.2E+01 1.8E+02 4.7E+00
Methanol (HAF) NM - - -
Methylcyciohexane ND - - -
n-Nonane NM - - -
n-Octane ND - - -
n-Pentane 0.01 2.3E-03 1.0E-02 2.6E-04
Propane 0.97 1.1E-01 4.9E-01 1.2E-02
Propylene NM - - -
Styrene (HAP) . 0.002 44E-04 1.9E-03 49E-05 -
Toluene (HAP) ND - - -
[Xylene (m.p.o) (HAP) ND - = -
"Criteria" Pollutants
CO 106 7.7 338 09
NMHC ND - - -
NMEHC ND - - -
NOx 913 ' 109 479 122
THC 1000 41.7 182 47
ND=Non-detect .
NM=Not Measured
12/01/95 C3EI12T1.WK4
D-148




12/01/95

Emission Summary

GRI Campaign 3 - Station 3A

* CB LSV-16 (Engine 102)
Concentration Emission Rate
(uidsct)

[Test Period 1 ND - - -
ND - - -

ND - - _

ND - - -

ND - - -

ND - - ~

Benzo(b)fluoranthene ND - - -

' [Benzo(g,h,i)perylene ND - - -
Benzo(k)fluoroanthene ND - - -
Biphenyl 7.1 8.2E-03 3.6E-02 9.2E-04
Chysene ND - - -
Dibenz(a,h)anthracene ND - - -

lworanthene ND - - -
Tuorene 0.18 2.1E-04 9.0E-04 2.3E-05
Indero(1,2,3-¢,d)pyrene ND - - -
2-Methylnaphthalene ND - - -
Naphthalene 0.35 4.0E-04 1.8E-03 4.5E-05
Perylens ND - - -
Phenanthrene ND - - =
Phenol 1.09 1.3E-03 5.5E-03 1.4E-04
ND — - -
ND=Non-detact

NM=Not Measured

* All Semi-Volatile Organics are Designated HAPs

D-149
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11/10/95

GRI Campaign 3 - Station 3A Process Conditions

~ Engine 102
CB LSV-16
est Date 06/15/94
est Time 1437-1637
Load Condition Full
Sampling Location Exhaust
2
4-Stroke, LB, TC
4200
330
1957
None
4202
325
101
Fuel Flow (scf/min) 497
eat Input (MMBw/hr)  (a) 337
Heat Rate (Btu/BHP-hr, HHV) 8145
Heat Rate (Biw/BHP-hr, LHV) 7372
Vol. Flow (dsefm) - M 2 6947
Vol. Flow (dsefim) - M19,Fd  (b) 8678
Stack Gas Temperatw: (°F) 976
Moisture (%V) 14.1
02 (%V, dry) 94
CO2 (%V, dry) 6.3
mbient Conditions
Barometric Pressure (in. Hg) 292
ient Temperature (°F) 83
Relative Humidity (%) 73.0
Abs. Humidity @b H20/1000 1b dry air) 18.4
Fuel Gas Analysis '
1148
1039
80
16.8
1.60
954
98.0
69.2
4.0
254
8509

a Based on HHV
b Used in emission calculations.

D-150
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Emission Summary

GRI Campaign 3 - Station 3A

CB LS8V-16 (Engine 102)

Test Concentration Emission Rate
(Condition (ppmvd @15%02) (Ib/hr) (tons/yr) (a/BHP-hr)
101% Load ] .
[Test Period 2 JAcetaldehyde (HAP) ND - - -
ND - - -
Butyr/Isobutyraldehyde NM - - -
Formaldehyde (HAF) 16 1.3E+00 5.5E+00 1.4E-01
onaldehyde (FAP) NM - - -
nics
1,2,3-Trimethylbenzene NM - - -
1,2 4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
2.2.4-Trimethylpentane (HAP) NM - - -
[Acetylene NM - - -
Benzene (HAP) NM - - -
Butane NM - - -
y¢lohexane NM - - -
Cyclopentane NM - - -
Ethane 20.1 1.6E+00 7.0E+00 1.7E-01
Ethyl Benzene (HAP) NM - - -
Ethylene NM - - -
n-Hexane (HAF) NM - - -
Isobutane NM - - -
Methane 1316 5.5E+)1 2.4E+02 6.0E+00
Mathanol (HAP) 0.4 3.0E-02 1.5E-01 4.0E-03
Methylcyclohexane NM - - -
n-Nonane NM - - -
n-Octane NM - - -
n-Pentane NM - - -
NM - - -
NM - - —
NM - - -
NM - - -
NM - — -
111 82 359 09
ND - - -
ND - - -
850 103.0 451 11.1
1002 422 185 46
ND=Non-detect

NM=Not Measured

12/06/95

D-151
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Emission Summary

GRI Campaign 3 - Station 3A
CB LSV-16 (Engine 102)
Concentration Emission Rate
(ug/dsef) (Ib/hr) (tons/yr)__| (2/BHP-br)
101% Load Semi-Volatile Organics * : - _
'Test Period 2 JAcenaphthene NM - - -
Acenaphthylene NM - - -
Anthracene . NM - - -
Benz(a)anthracene NM - _ - -
Benzo(a)pyrene NM . - - —
Benzo(e)pyrene NM - - -
Benzo(b)fluoranthene NM - - -
Benzo(g,h,i)perylene NM - - -
Benzo(k)fluoroanthene NM - - -
NM - - -
NM - - -
Dibenz(a, h)anthracene NM - - -
Fluoranthene NM - - -
NM - - -
Indeno(1,2,3-c,d)pyrene NM - - -
2-Methylnaphthalene ‘NM - - - -
NM - - -
NM - - -
Phenanthrene NM - - -
NM - - -
NM — — -
ND=Non-detect

NM=Not Measured
* All Semi-Volatile Organics are Designated HAPs

12/22/95 ) C3E12T2.WK4
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1171095

GRI Campaign 3 - Station 3A Process Conditions

Engine 102
CBLSV-16

est Date
Test Time
lIL.oad Condition

06/15/M4
1437-1637
Low
Exhaust
3

4-Stroke, LB, TC
4200
330
1957
None

3364
302
87
412
28.0
8440
7639

02 (%V, dry)
CO2 (%V, dry)

6381
7526
968
119
9.9
6.0

mbient Conditions

Barometric Pressure (in. Hg)
_ bient Temperature (°F)

292
30
87.0
19.7

ylene (m,p.0) (ppmvd)
Ed Facto (dscf/MMBtu)

1148
1039
80
16.8
1.60
954
98.0
69.2
4.0
254
8509

2 Based on HHV
b Used in emission caleulations.

D-153
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Emission Summary
GRI Campaign 3 - Station 3A
CB LSV-16 (Engine 102)
Concentration | Emission Rate
(ppmvd @15%02) (Ib/hr) (tons/yr) (g/BHP-hr
ND - - -
ND - - -
NM - - -
19 1.2E+00 5.4E+00 1.7E-01
NM - - —
[Volatile Organics '
1,2,3-Trimethylbenzene NM - - -
1,2,4-Trimethylbenzene NM - - -
1,3-Butadicne (HAP), NM - - -
1,3,5-Trimethylbenzene NM - - -
2,2, 4-Trimethylpentanie (HAP) NM - - -
Acetylene NM - - -
Benzene (HAP) NM - - -
Butane NM - - -
Cyclohexane NM - - -
Cyclopentane NM - - -
Ethane NM - - -
Ethyl Benzene (HAP) NM - - -
Ethylene NM - - -
n-Hexane (HAP) NM - - -
Isobutane . NM - - -
Methane NM . - - -
Methano! (HAP) 0.52 4.0E-02 1.6E-01 5.0E-03
Methylcyclohexane NM - - -
n-Nomnane NM - - -
n-Octane NM - - -
n-Pentane NM - - -
Propane NM - - -
Propylene NM - - -
{Styrene (HAP) NM - - -
Toluene (HAP) , NM - - ) -
[Xylene (m.p.0) (FIAP) NM - - -
"Criteria”_Pollutants
CO 132 8.1 354 11
NMHC NM - - -
NMEHC NM - -
NOx 442 444 195 6
THC 1097 38.3 168 5.2
ND=Non-detect
NM=Not Measured
12/06/95 .\ - C3EI12T3.WK4
D-154




12/722/95

Emission Summary

GRI Campaign 3 - Station 3A

CB LSV-16 (Engine 102)

NM=Not Measured
* All Semi-Volatile Organics are Designated HAPs

D-155

[Test Concentration Emission Rate

Condition ___|Pollutant (ug/dsch) ab/ir) (tonsiyr)__|_(e/BHP-hr)

101% Load Semi-Volatile Organies *

Test Period 3  {Acenaphthene NM - - -
[Acenaphthylene NM - - -
I Anthracene NM - - -
Benz(a)anthracene NM - - -
Benzo(a)pyrene NM - - -
Benzo(e)pyrene NM - - -
Benzo(b)fiuoranthene NM - - -
Benzo(g,h,i)perylene NM - - —
Benzo(k)fluoroanthene NM - - -
Biphenyl NM - - -
Chysene NM - - -
Dibenz(a,h)anthracene NM - - -
Fluoranthene NM - - -
WFluorene NM - - -
Indeno(1,2,3-c,d)pyrene NM - - -
2-Methylnaphthalene NM - - -
Naphthalene NM - - -
Perylene ' NM - - -
Phenanthrene NM - - —

{ Phenol NM - - —

‘ Pyrene NM - — -

ND=Non-detect

C3E12T3.WK4



GRI Campaign 3 - Station 3A Process Conditions
Engine 101
CB LSV-16

06/15/94
1825-1940
Low
Exhaust
1

4-Stroke, LB, TC
4200
330
1955
None

3311
303
835
423
287
8800
7964

7125
Vol. Flow (dscfm) - M19,Fd  (b) 8581
922
122
11.0
CO2 (%V, dry) 5.5

mbient Conditions -
arometric Pressure (in. Hg) 29.6
bient Temperature (°F) 84
elative Humidity (%) 72.0
bs. Hurnidity (Ib H20/1000 Ib dry air) 18.5

1148
1039
80
16.8
1.60
954
98.0
69.2
Ethyl Benzene (ppmvd) \ 40
Xylene (m,p,0) (ppmvd) 254
Fd Factor (dscf/MMBtu) 8509

a Based on HHV
b Used in emission calculations.

11/10/95 ' C3E11T1.WK4
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12/06/95

Emission Summary

GRI Campaign 3 - Station 3A

CB LSV-16 (Engine 101)

Test

C

ration

Emission Rate

(ppmvd @15%02)

(Ib/br)

(tons/yr) [¢

Eondition
5% Load

(Test Period 1

HP-hr’

Propionaldehyde (HAP)

ND
ND
NM

19.7
NM

5.8E+00

[Volatile Organics

1,2,3-Trimethylbenzene
1.2,4-Trimethylbenzene
1.3-Butadiene (HAP)
1.3,5-Trimethylbenzene
2,2,4-Trimethylpentane (HAF)
JAcetylene

Benzene (HAF)

7.8

15.9
552

11

2.2
7.6

ND=Non-detect

NM=Not Measured

D-157
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12/22/95

Emission Summary

GRI Campaign 3 - Station 3A

CB LSV-16 (Engine 101)

Test Concentration Emission Rate

Condition Pollutant (ug/dscf) (Ib/hr) (tons/yr) | (z/BHP-hr)

85% Load |Semi-Volatile Organics *

Test Period 1  JAcenaphthene NM - - -
Acenaphthylene NM - - -
Anthracene NM - - -
Benz(a)anthracene ‘NM - - -
Benzo(a)pyrene NM - - -
Benzo(e)pyrene NM - - -
Benzo(b)fluoranthene NM - - -
Benzo(z,h,i)perylene NM - - -
Benzo(k)fluoroanthene NM - - -
Biphenyl NM - - -
Chysene NM - - -
Dibenz(a,h)anthracene NM - - -
Fluoranthene NM - - -
Fluorene NM - - -
Indeno(1,2,3-¢,d)pyrene NM - - -~
2-Methylnaphthalene NM - - -
Naphthalene NM - - -
Perylene NM - - -
Phenanthrene NM - - -

NM - - -
NM — — —

ND=Non-detect

NM=Not Measured

* All Semi-Volatile Organics are Designated HAPs

C3E1ITL.WK4
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11/10/95

GRI Campaign 3 - Station 3A Process Conditions

Engine 101
CB LSV-16

06/16/94
0845-1405
Full
Exhaust
2

4-Sgoke, LB, TC
4200
330
1955

ane

4056
321
98
478
324
8118
7347

Exbaust Gas Conditions

ol. Flow (dscfim) - M 2

7195
8421
962
135
9.5
6.2

bs. Humidity (b H20/1000 b dry air)

294
80
78.0
17.6

Fuel Gas.Anal 5iS

1148
1039
80
16.8
1.60
54.1
424
301
1.9
10.7
2509

a Based on HHV
b Used in emission calculations.

D-159

C3E11T2.WK4



Emission Summary
GRI Campaign 3 - Station 3A
CB LSV-16 (Engine 101)

Concentration Emission Rate
(ppmvd @15%02) (Ib/hr) (tons/yr) | (z/BHP-hr)
(Test Period 2 cetaldehyde (HAP) ND - - -
ND - - -
Butyr/Isobutyraldehyde NM - - -
ormaldehyde (HAP) 17.1 1.3E+00 5.7E+00 1.5E-01
Propionaldehvde (HAP) NM - - —
Volatile Organics
1,2,3-Trimethylbenzene NM - - -
1,2,4-Trimethylbenzene ND - - -
1,3-Butadiene (HAP) ND - - -
1,3,5-Trimethylbenzene ND - - -
2,2,4-Trimethylpentzne (HAP) ND - - -
Acetylene NM - - -
Benzene (HAP) 0.01 2.7E-03 1.2E-02 3.1E-04
Butane 0.14 2,0E-02 8.7E-02 2.2E-03
Cyclohexane ND - - -
Cyclopentane ND - - -
Ethane ) 19.1 1L5E+00 6.4E+00 1.6E-01
Ethyl Benzene (HAF) ND - - -
Ethylene NM - - -
n-Hexane (HAP) 0.001 26E-04 1.1E-03 29E-05
Isobutane - . NM - - -
Methane 1210 ) 4.9E+01 2.2E+02 5.5E+00
Methanol (HAP) 047 4.0E-02 1.7E-01 40E-03
Methylcyclohexane ND - - -
n-Nonane NM - - -
n-Octane ND - - -
n-Pentane 0.01 1.9E-03 8.3E-03 2.1E-04
|Propane 145 1.6E-01 7.1E-01 1.8E-02
Propylene NM - - -
{Styrene (HAP) ND - - -
Toluene (HAP) ND - - -
Xylene (m.p.o) (HAP) ND - - -
"Criteria” Pollutants :
CO 134 9.5 41.5 1.1
NMHC ND - - . -
NMEHC ND - R -
NOx 671 78.2 343 8.7
THC 1167 473 207 53
ND=Non-detect
NM=Not Measured
12/06/95 ' C3E11T2.WK4
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12/01/95

Emission Summary

GRI Campaigu 3 - Station 3A
CB LSV-16 (Engine 101)

Concentration Emission Rate
(og/dsch) (b/hr) (tons/yr) (z/BHP-hr)

98% Load amics *

Test Period 2 JAcenaphthene ND - - -

' A cenaphthylene ND - - -
Anthracene ND - - -
HBcnz(a)anlhracenc ND ~ - -
Benzo(a)pyrene ND - - -
Benzo(e)pyrene ND - - -
Benzo(b)fluoranthene ND - - -

enzo(g,h.i)perylene ND - - -
Benzo(k)fluoroanthene ND - - -
Biphenyl 518 5.9E-03 - 2.5E~02 6.4E-04
Chysene ND - - -
Dibenz(a,h)anthracene ND - - -
Fluoranthene ND - - -
Fluorene 04 4.5E-04 2.0E-03 5.0E-05
Indeno(1,2,3-¢,d)pyrens ND - - -
2-Methylnaphthalens ND - - -
Naphthalene 0.25 2.8E-04 1.2E-03 3,1E-05
Perylene ND - - -
Phenanthrene ND - - -
0.3 3.4E-04 1.5E-03 3.7E-05
ND — — -
ND=Non-detect

NM-=Not Measured
* All Semi-Volatile Organics are Designated HAPs

D-161
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GRI Campaign 3 - Station 3A Process Conditions
k Engine 101
CB LSV-16

06/16/94
1405-1806
Full
Exhaust
3

4-Stroke, LB, TC
4200
330
1955
None

4117
325
99
Fuel Flow (scf/min) ) 486
Heat Input (MMBtwhr) () 33.0
Heat Rate (BaBHP-hr, HHV) 8126
Heat Rate (BawBHP-hr, LHV) 7355

ol. Flow (dscfm) -M 2 7319
ol. Flow (dscfm) - M19,Fd  (b) 8409
Stack Gas Temperature (°F) 970
Moisture (%V) 13.5
02 (%V, dry) 9.3
CO2 (%V, dry) 6.1

29.2
89
Relative Humidity (%) 58.0
bs. Humidity (Ib H20/1000 1b dry air) 17.9

1148
1039
80
16.8
1.60
54.1
424
30.1
19
10.7
8509

a Based on HHV
b Used in emission calculations.

11/10/95 ‘ C3E11T3.WK4
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12/06/95

Emission Summary

GRI Campaign 3 - Station 3A

CB LSV-16 (Ergine 101)
Concentration Emission Rate
(ppmvd @15%02) (bAr) (tons/yr) | (z/BHP-hr)
99% Load ] .
[Test Period 3 cetaldehyde (HAP) ND - - -
ND - - -
utyt/Isobutyraldehyde NM - - -
otmaldehyde (HAP) 15.8 1.2E+00 5.4E+00 1.3E-01
Propionaldehyde (HAP) NM - - -
Volatile Organics
1,2,3-Trimethylbenzene NM - - -
1,2,4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
2.2.4-Trimethylpentane (HAP) NM - - -
NM - . -
NM - - -
NM - - -
NM - - -
NM - - -
194 1.5E+00 6.6E+00 1.7E-01
NM - - -
NM - - -
NM - - -
NM - - -
1243 5.1E+01 2.2E+02 5.6E+00
041 3.0E-02 1.5E-01 4,0E-03
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - _
131 9.4 413 1.0
ND - - -
ND - - -
785 93.0 407 10.2
1105 45.5 199 50

ND=Non-detect
NM=Not Measured

D-163
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12722195

Emission Summary

GRI Campaign 3 - Station 3A.
CE LSV-16 (Engine 101)

Test Concentration Emission Rate
Condition Pollutant (ug/dsef) (1b/hr) (tons/yr) | (z/BHP-hr) |
99% Load
Test Period 3 NM - - .
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
Benzo(b)fluoranthene NM - - -
Benzo(g,h,i)perylene NM - - -
Benzo(k)fluoroanthene NM - - .
Biphenyl NM - . -
Chysene NM - - -
Dibenz(a h)anthracene NM . - -
Fluoranthene NM - - -
Fluorene _ NM - - -
Indeno(1,2,3-c,d)pyrene NM - - -
2-Methylnaphthalene NM - - -
NM - - -
NM - - -
NM - - -
NM g - -
NM - — —
ND=Non-detect
NM=Not Measured
* All Serni-Volatile Organics are Designated HAPs
C3E11T3.WK4
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11/17/95

GRI Campaign 4 - Process Conditions

Engine 9
'I-RKVS 412

8/28/94
1254-1520
Intermediate
Before SCR
13

4-Stroke, TC
2000
330
1956
SCR

1764
330
88
261
156
8950
8068

2 (%V, dry)
CO2 (%V, dry)

4181
3656
779
144
83
7.0

Ambient Conditions

29.5
94
278
10.1

a Based on HHV

1010
910
93
27
0.45
68.0
10.9
147
0.9
44
8522

b Used in emission calculations.

NM - Not measured.

D-165
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Emission Summary

GRI Campaign 4
I-RKVS 4]2
[Test Concentration Emission Rate :
[Condition (ppmvd @15%02) (b/hr) l (tons/yr) l (g/BHP-hr) |
% Load
[Test Period 13 |Acetaldehyde (HAP) NM - - -
{Acrolein (HAP) NM - - -
0.005 4.1E-04 1.8E-03 1.1E-04
NM - - -
NM - - -
Valatile Organics
1,2,3-Trimethylbenzene ND - - -
1,2.4-Trimethylbenzene 0.002 24E-04 1.0E-03 6.2E-05
1,3-Butadiene (HAP) ND - - -
1,3,5-Trimethylbenzene 0.004 5.2E-04 2.3E-03 1.3E-04
2,2, 4-Trimethylpentane (HAP) 0.04 5.3E-03 2.3E-02 1.4E-03
JAcetylene NM - - -
Benzene (HAF) 0.06 5.4E-03 23E-02 1.4E-03
Butane NM - - -
Cyclohexane NM - - -
Cyclopentane 0.05 44E-03 1.9E-02 1.1E-03
{Ethane NM - - -
{Ethyl Benzene (HAP) 0,007 8.7E-04 3.8E-03 2.2E-04
Ethylene NM - - -
n-Hexane (HAP) 0.36 3.6E-02 1.6E-01 9.4E-03
Isobutane " NM - - -
Methane NM - - -
Methanol (HAP) NM ~ - -
[Methylcyclohexane 0.21 2.4E-02 1.1E-01 6.3E-03
n-Nonane 0.01 2.0E-03 8.6E-03 5.0E-04
n-Octane 0.05 6.7E-03 2.9E-02 1.7E-03
n-Pentane 1.0 8.6E-02 3.8E-01 2.2E-02
Propane 25.0 1.3E+00 5.7E+00 3.4E-0t
Propylene NM - - -
Styrene (HAP) ND - - -
Toluene (HAP) 0.08 8.3E-03 3.6E-02 2.1E-03
Xylene (m.p.o) (HAP) 0.02 2.6E-03 1L1E-02 6.7E-04
"Criteria” Pollutants
CO 64.3 22 9.6 0.6
NMHC NM - - -
INMEHC NM - - -
NOx 1566 87.7 384 226
[THC 517 10.1 441 26
ND=Non-detect
NM=Not Measured

D-166
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Emission Summary

GRI Campaign 4
I-RKVS 412
Cencentration ‘ Emission Rate
(ug/dsef) Qbvhr) (tons/yr) | (@/BHP-br) |
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
CNM - - -
NM - - -
NM - - -
NM - - -
NM - - -
HM - - -

NM=Not Measured
* All Semi-Volatile Organics arc Designated HAPs

05/23/95 C4EST13.WK4
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GRI Campaign 4 - Process Conditions
: Engine 9
FRKVS 412
8729194
0858-0932
Full
Before SCR
14
4-Stroke, TC
2000
330
1956
SCR
Brake horespower (BHP) 1840
Engine Speed (rpm) 332
Load (%) : 91
272
163
8978
8090
4259
Vol, Flow (dsefm) - M19,Fd  (b) 3914
Stack Gas Temperature (°F) 779
Moisture (%V) 14.4
02 (%V, dry) _ 8.6
02 (%V, dry) 6.9
mbient Conditions
arometric Pressure (in. Hg) 29.5
mbient Temperature (°F) 77
Relative Humidity (%) ' 52.1
bs. Humidity (1b H20/1000 Ib dry air) 10.6
1011
911
96
27
046
60.9
9.1
. 140
Ethyl Benzene (ppmvd) . 15
ylene (m,p,0) (ppmvd) 3.5
1} 8518
a Based on HHV
b Used in emission calculations.
NM - Not measured.
11/17/95 C4E9T14. WK 4
D-168




Emission Summary

GRI Campaign 4
I-RKVS 412
[Test Concentration Emission Rate
Condition (ppmvd @15%02) (b/hr) (tons/yr) | (g/BHP-hr)
91% Load ’
[Test Period 14 NM - - -
NM . - -
NM - - -
NM - - -
NM - - -
[Volatile Organics
1,2,3-Trimethylbenzene : NM - - -
1,2,4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
2,2, 4-Trimethylpentane (HAP) NM - - -
|Acetylene NM - - -
Benzene (HAF) NM - - -
|Butane NM - - -
Cyclohexans NM - - -
Cyclopentane NM - - -
Ethane NM - - -
Ethyl Benzene (HAP) NM - - -
Ethylene NM - - -
n-Hexane (HAP) NM - - -
Isobutane - NM - - .
Methane NM - o - -
Methanol (HAP) NM - - -
Methylcyclohexane NM - - -
n-Nonane NM - - -
n-Octane NM - - -
" In-Pernane NM - - -
Propane NM - - -
lPropylene NM - - -
Styrene (HAP) NM . - -
[Toluene (HAP) NM - - -
Xylene (m.p.o) (HAF) NM — - -
"Criteria" Pollutants
CO 676 24 106 06
NMHC NM - - -
NMEHC NM - - -
Ox 1454 852 373 21.0
C 524 10.7 46.8 .26
ND=Non-detect
NM=Not Measured
12/01/95 CAE9T14.WK4
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Emission Summary
GRI Campaign 4
I-R KVS 412

Test Concentration Emission Rate

(ug/dsch) Qb/br) | (ousr) | (e/BEP-r)

ondition
1% Load
[Test Period 14

ND=Non-detect
NM=Not Measured
* All Scmi-Volatile Organics are Designated HAPs

05/23/95 ) CAEST14.WK4
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11/17/95

GRI Campaign 4 - Process Conditions

Engine 9

IRKVS412

8/20/94
1613-1700
Fuli
Before SCR
17

4-Stroke, TC
2000
330
1956

SCR

1830
331
91
266
15.9
8821
7948

Vol. Flow (dscfm) - M19,Fd  (b).
Stack Gas Temperature (°F)
Moisture (%V)

2 (%V, dry)

CO2 (%V, dry)

4259

3754
779
144
83
7.1

mbient Conditions

294
9
317
10.3

thyl Benzene (ppmvd)
ylene (m,p,0) (ppmvd)

1011
911
96
2.7
0.46
60.9
9.1
14.0
1.5
35
8518

a Based on HHV

b Used in emission calculations.
- NM - Not measured.

D-171
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Emission Summary
GRI Campaign 4
I-RKVS 412
|Test Concentration Emission Rate
(Condition Pollutant (ppmvd @15%02) (Ib/hr) (tons/yr) (¢/BHP-hr)
[91% Load
{Test Period 17 [Acetaldehyde (HAP) 12 6.0E-02 2.8E-01 2.0E-02
|Acrolein (HAP) ND - - -
NM - - -
4.7 1.8E-01 7.7E-01 4.0E-02
NM - - -
Volatile Organics
1,2,3-Trimethylbenzene NM - - -
1,2,4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
2.2 4.Trimethylpentane (HAP) NM - - -
Acetylene . NM - - ‘ -
Benzene (HAP) NM - - -
Butane NM - - -
Cyclohexane NM - - -
Cyclopentane 4 NM - - -
Ethane NM - - -
Ethyl Benzene (HAP) | NM - - -
Ethylene ' NM - - -
n-Hexane (HAP) NM - - -
[sobutane ' NM ) - - -
Methane NM - - -
Methanol (HAP) 0.5 2.0E-02 9.0E-02 5.0E-03
Methylcyclohexane NM - - -
h-Nonane NM - - -
n-Octane NM - - -
n-Pentane NM - - -
Propane ) NM - - -
Propylene NM - - -
Styrene (HAP) NM - - -
Toluene (HAP) : NM - - -
Xylene (m.p.0) (HAP) NM - - -
"Criteria” Pollutants
(o) 59.1 2.1 9.0 0.5
NMHC NM T - -
NMEHC NM - - -
NOx ' 1567 89.7 393 22.3
THC 493 9.8 43.0 2.4
ND=Non-detect
NM=Not Measured
12/01/95 ' CAE9T17.WK4
D-172




Emission Summary
GRI Campaign 4
I-RKVS 412

Test Concentration Emission Rate .
ondition Pollutant (ug/dach) (b/br) (tons/yr) l (e/BHP-hr)
1% Laoad |Semi-Volatile Orpanics *

Test Period 17

ND=Non-detect
NM=Not Measured
* All Semi-Volatile Organics are Designated HAPs

05/23/95 CAEST17.WK4
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4-Stroke Clean-Burn

D-175



D-176




11/13/95

GRI Campaign 4 - Process Conditions

Engine 8
I-RKVS 412

est Date 8127194

est Time 1108-1503
Load Condition Intermediate

ampling Location Exhaust

est Period 11
Unit Description

gine Type 4-Stroke, TC

Rated BHP 2000
Rated RPM 330

ear Installed 1956
Pollution Control PCC
Engine Operating Conditions
Brake horespower (BHP) 1783
Engine Speed (rpm) 330
Load (%) 89
Fuel Flow (scf/min) 272
Heat Input (MMBtwhr) (a) 162
Heat Rate (Btw/BHP-hr, HHV) 9239
Heat Rate (Bu/BHP-hr, LHV) 8327
Exbaust Gas Conditions

ol. Flow (dscfm) - M 2 5726
Vol. Flow (dscfm) - M19, Fd  (b) 4975
Stack Gas Temperature (°F) 741
Moisture (%V) 11.1
02 (%V, dry) 11.3
CO2 (%V, dry) 54
Ambient Conditions
Barometric Pressure (in. Hg) 205

bient Temperature (°F) 91

Relative Humidity (%) 32.7
Abs. Humidity (1b H20/1000 1b dry air) 10.8
Fuel Gas Analysis
ING HHV (Btw/scf) 1009
ING LHV (Btu/scf) 910
[Methane (%V, dry) 9 -

thane (%V, dry) 25
Propane (%V, dry) 0.41
n-Hexane (ppmvd) 61.3
Benzene (ppmvd) 9.6

oluene (ppmvd) 11.2
Ethyl Benzene (ppmvd) 0.6

ylene (m,p,0) (ppmvd) 31

d Factor (dsc/MMBtu) 8470

a Based on HHV
b Used in emission calculations.

D-177

C4E8T11.WK4



Emission Summary
GRI Campaign 4
I-RKVS 412
Concentration Emission Rate
(ppmyd @15%02) (b/br) (tous/yr) | (s/BHP-hr) |
Test Period 11 jAcetaldehyde (HAF) . 25 1.4E-01 6.0E-01 4.0B-02
ND - . - -
Butyr/Isobutyraldehyde 0.01 1.1E-03 4.8E-03 2.8E-04
Formaldehyde (HAF) 205 7.8E-01 3.4E+00 2.0E-01
ionaldehvde (HAP) . NM - - -
1,2,3-Trimethylbenzene NM - - -
1,2,4-Trimethylbenzene M - - -
1,3-Butadiene (HAP} NM - - -
1,3,5-Trimethylbenzene .NM - - -
2,2,4-Trimethylpentane (HAP) NM - - -
JAcetylene NM - - -
Benzene (HAP) NM - - -
Butane NM - - -
Cyclohexane NM - - -
Cyclopentane NM - - -
Ethane 371 1.4E+00 6.1E+00 3.6E-01
Ethyl Benzene (HAP) NM — - -
Ethylene NM - - --
n-Hexane (HAP) NM - - -
[sobutane ’ ' NM - - -
NM - - -
09 4.0E-02 1.6E-01 1.0E-02
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
216 76 334 19
NM —_ - —_
NM - = -
42.8 25 10.9 0.6
1336 27.0 113 6.9
ND=Non-detect '
NM=Not Measured
12/01/95 CAEST11,WK4
D-178




12/01/95

Emission Summary

GRI Campaign 4
I-RKVS§ 412
Cencentration Emission Rate
ondition (up/dsef) (Ib/hr) (tons/yr) HP-hr
9% Load

(Test Period 11 0.001 6.5E-07 2.8E-06 1.6E-07
0.004 2.6E-06 1.1E-05 6.5E-07
0.0006 39E-07 L7E-06 9.9E-08
0.0002 1.3E-07 5.8E-07 3.4E-08

ND - - -
0.0002 1.4E-07 6.1E-07 3.5E-08
0.00009 5.8E-08 2.6E-07 1.5E-08
" |Benzo(g,h,i)perylene 0.0002 1.2E-07 5.5E-07 32E-08

enzo(k)fluoroanthene ND - - -

NM _ — _
0.0005 3.1E-07 1.4E-06 7.9E-08

ND - - _
0.0008 $.3E-07 2.3E-06 1.3E-07
0.002 1.2E.06 5.2E-06 3.0E-07

ND - - _
0.025 1.7E-05 7.3E-05 4.2E-06
0.1 6.7E-05 2.9E-04 1.7E-08

Np - - —
0.006 3.7E-06 1.6E-05 9.4E-07

NM - - -
000] 6.9E-07 . 3,0E-06 1.7E-07

.

ND=Non-detect
NM=Not Measured
* All Semi-Volatile Organics are Designated HAPs

D-179

C4EST11.WK4




11/13/95

GRI Campaign 4 - Process Conditions

Engine 8

I-RKVS 412

[Test Date

Test Time

Load Condition
mpling Location

Test Period

8/27/94
1639-1921
Intermediate
Exhaust
12

4-Stroke, TC
2000
330
1956
PCC

1640
330
82
253
15.1
9340
8418

ol. Flow (dscfm) - M19,
Stack Gas Temperature (°F)
oisture (%V)

5737
4706
719
111
114
5.2

294

35.0
9.7

1009
210
94
2.5
0.41
61.3
9.6
112
0.6
3.1
8470

a Based on HHV

b Used in emission calculations.

D-180
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Emission Summary

GRI Campaign 4
I-RKVS 412
C tration Emission Rate
(ppmvd @15%02) (Ib/hr) (tons/yr) (z/BHP-hr)
ND - - -
ND - - -
0.06 3.2E-03 1.4E-02 8.8E-04
284 1.0E+00 4.4E+00 2.8E01
NM - - -
Volatile Organics
1,2,3-Trimethylbenzene ND - - -
1,2,4-Trimethylbenzene 0.001 1.6E-04 7.1E-04 4.2E-05
1,3-Butadiene (HAP) ND - - -
1,3,5-Trimethylbenzene ND - - -
2.2,4-Trimethylpentane (HAP) 0.01 1.7E-03 7.5E-03 4.3E-04
Acetylene NM - - -
Benzene (HAP) 0.03 2.8E-03 1.2E-02 7.1E-04
Butane NM - - -
Cyclohexane NM - - -
Cyclopentane 0.02 1.3E-03 5.9E-03 34E-04
Ethane 66.2 2.3E+00 1.0E+01 6.5E-01
Ethyl Benzene (HAP) 0.002 29E-04 1.3E-03 7.3E-05
Ethylene : NM - - -
n-Hexane (HAP) 01 1.0E-02 4.6E-02 2.6E-03
[sobutane - NM - - -
Methane NM - - : -
Methanol (HAP) 14 5.0E-02 2.4E-01 2,0E-02
Methylcyclohexane ' 0.05 6.2E-03 2.7E-02 1.6E-03
n-Nonane 0.004 6.8E-04 3.0E-03 1.7E-04
n-Octane 0.01 2.0E-03 8.7E-03 5.0E-04
n-Pentane 0.28 2.5E-02 1.1E-01 6.3E-03
Propane 6.76 37E-01 1L.6E+00 9.3E-02
Propyleng NM - - -
Styrene (HAP) ND - - -
Toluene (HAP) 0.02 2.7E-03 1.2E-02 6.9E-04
Xylene (m.p.o) (HAP) 0.008 9.9E-04 44E-03 2.5E-04
"Criteria”_Pollutants
CO 240 79 346 22
NMHC NM - - -
C NM - - -
NOx 366 2.0 8.7 0.6
ic 2308 434 150 __120
ND=Non-det=¢t
NM=Not Measured
12/01/95 C4EST12.WK4
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Emission Summary

GRI Campaign 4
ILRKVS 412

est Concentration Emission Rate

ondition __|Poliutant (ug/dsen) Wh) | oy | (o/BEPIN

% Load Volatile . :

Test Period 12 {Accnaphthene 0.09 63E-07 2.7E-06 1.6E-07
 Acenaphthyiene 04 2.5E-06 1.1E-05 6.4E-07
Anthracenc 0.06 3.8E-07 1.7E-06 9.6E-08
|Benz(a)anthracene 0.02 1.3E07 S.6E-07 3.3E08
Benzo(a)pyrene ND - - -
Benzo(c)pyrene 0.02 13E-07 5.9E-07 3.4E-08
Benzo(b)fluoranthene 0.008 5.7E-08 2.5E-07 1.4E-08
FBmzo(g,h,i)pnylm 0.02 1.2E-07 5.3E-07 3.1E-08
Benzo(k)fluorcanthene ND - . - -
Biphenyl NM - - -
lctysene © 0.05 3.0E-07 13E-06 7.7E-08
Dibenz(a h)anthracene ND - - -
Fluoranthene 0.08 5.1E-07 2.2E-06 1.3E-07
Fluorene 0.2 " LIEO6 | 5.0E-06 2.9E-07
Indeno(),2.3-c,d)pyrens ND - - -
- Methylnaphthalene 24 1.6E-05 7.1E-05 4.1E-06
[Naphthatene 9.7 6.5E-05 2.9E-04 1.7E-05
Perylene ND - - -
Phenanthrene 0.5 3.6E-06 1.6E-05 9.1E-07
Sl I I
IPyrene _0.1 6.TE-07 _2.9E-06 LIE07

ND=Non-detect : ‘

NM=Not Measured _
* All Semi-Volatile Organics are Designated HAPs

05/23/95 ‘ C4EST12.WK4
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GRI Campaign 4 - Process Conditions
Engine §
I-RKVS 412

8/30/94
0745-0815
8
Exhaust
A

4-Stroke, TC
2000
330
1956
PCC

1846
330
92
267
159
8757
7893

4531
4927
746
12.0
02 (%V, dry) 113
02 (%V, dry) 52
mbient Conditions
arometric Pressure (in. Hg) 294
bient Temperature (°F) 73
Relative Humidity (%) 66.4
1b H20/1000 1b i 11.7

Fuel Gas Analysis

- 1009
210

2.7
0.46
60.9

9.1
14.0

1.5

35
8518

2 Based on HHV
b Used in emission calculations.

11/13/95 CAESTA.WK4
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12/01/95

Emission Summary

GRI Campaign 4
I-RKVS 412
Concentration Emission Rate
(ppmvd @15%02) (b/hr) (tons/yr) | (e/BHP-hr) ||
[Test Period A JAcetaldehyde (HAP) ND - - -
Acrolein (HAP) 1.0 7.0E-02 3.1E-01 2.0E-02
Butyr/Isobutyraldehyde NM - - -
Formaldehyde (HAP) 25.5 9.5E-01 4.2E+00 2.3E-01
Propionaldeshyde (HAP) NM — — -
Volatile Orpanics
1,2,3-Trirethylbenzene NM - - -
1,2,4-Trimethylbenzene NM - - -
1,3-Butadiens (HAP) NM - - -
1.3,5-Trimethylbenzene NM - - .
2,2, 4-Trimethyipentane (HAP) NM - - -
Acetylene NM - - -
Benzene (HAP) NM - - -
utane NM - - -
Cyclohexane NM - . -
Cyclopentane NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - . -
1.3 5.0E-02 2.2E-01 1.0E-02
NM - - -
NM - - -
NM - - -
NM - - -
M - - -
NM - - -
NM - - -
NM - - -
NM — - -
232 8.1 355 120
NM - - -
NM - - -
397 2.3 10.0 0.6
1631 325 142 80
ND=Non-detect
NM=Not Measured
C4ESTA.WK4
D-184




Emission Summary

GRI Campaign 4
IFRKVS 412
est Concentration | Emission Rate
Condition (ng/dsch) (/i) (tons/yr) I (z/BHP-hr) |
% Laoad |
Em Period A NM - - -
NM - - -

ND=Non-detect
NM=Not Measured
* All Semi-Volatile Organics are Designated HAPs

05/23/95 C4ESTA WK4

D-185




GRI Campasign 4 - Process Conditions
: Engine 8
R KVS§ 412

est Date 8/30/94
Test Time 0903-0944
Load Condition 8°
Exhaust
B

4-Stroke, TC
2000
330
1956
PCC

1693
329
85
265
15.8
9477
8542

4572
ol. Flow (dscfm) - M19,Fd  (b) 4978
739
11.8
115
5.1

mbient Conditions .
Barometric Pressure (in. Hg) 294
bient Temperature (°F) 78
lative Humidity (%) 55.5
Abs. Humidity (Ib H20/1000 Ib dry air) 11.6

1009
910
Methane (%V, dry) %
Ethane (%V, dry) 27
0.46
60.9
9.1
14.0
15
35

8518

a Baged on HHV
b Used in emission calculations.

11/13/95 C4E8TB.WK4

D-186




Emission Summary

GRI Campaign 4
I-RKVS 412
Concentration Emission Rate
(ppmvd @15%02) (Ib/hr) (tons/yr’ HP-hr

Acetaldchyde (HAP) ND - - -
[Acrolein (HAP) 1.2 8.0E-02 3.5E-01 2.0E-02

NM - - -

31 1.2E+00 5.0E+00 3.1E-01

NM — — —
Volatile Orpanics
1,2,3-Trimethylbenzene NM - - -
1,2 4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
2,2,4-Trimethylpentane (HAP) NM - - -
|Acetylens NM - - -
Benzene (HAP) NM - - -
Butane NM - - -
Cyclohexane NM - - -
Cyclopentane NM - - -
Ethane NM - - -
Ethyl Benzene (HAP) NM - - -
Ethylene NM - - -
n-Hexane (HAP) NM - - -
Isobutane NM - — -
Methane NM - - -
Methanol (HAP) 1.5 6.0E-02 2.7E01 2.0E-02
Methylcyclohexane NM - - -
n-Nonane NM - - -
n-Octane NM - - -
n-Pentane NM - - -
Propane NM - - -
Propylene NM - - -
Styrene (HAP) NM - - -
Toluene (HAP) NM - - -
Xylene (m.p.o) (HAP) NM - - -
“Criteria" Pollutants
CO : 263 9.1 39.8 24
NMHC NM - - -
NMEHC NM - - -
[NOx 334 1.9 83 0.5

(4 23534 502 220 __134
ND=Non-detect
NM=Not Measured

12/01/95 C4ESTB. WK4

D-187




05/23/95

Emission Summary
GRI Campaign 4

I-RKVS 412

Concentration

(ug/dsch)

Test Period B

NM
NM
NM
NM
NM
NM
NM
NM
NM
. NM
NM
NM.
NM
NM
NM
NM
NM
NM
NM
NM
NM

ND=Non-detect
NM=Not Measured
* All Semi-Volatile Organics are Designated HAPs

D-188

C4ESTB.WK4




11/13/95

GRI Campaign 4 - Process Conditions

Engine 8
ERKVS 412

8/30/9%4
1013-1042
5°
Exhaust
C

4-Stroke, TC
2000
330
1956
PCC

1656
327

276
16.5
10094

4553
5229
756
11.7
11.6
5.0

bient Temperature (°F)
lative Humidity (%)
bs. Humidity (ib H20/1000 Ib dry air)

294
82
47.0
114

1009
210
96
27
0.46
60.9
9.1
14.0
15
35
8518

a Based on HHV
b Used in emission calculations.

D-189

CAESTC.WK4



Emission Summary
GRI Campaign 4
I-RKVS 412
- Concentration Emission Rate
(ppmvd @15%02) (b/br) (tons/yr) (¢/BRP-hr)
'Test Period C ND - - -
1.1 8.0E-02 33E401 2.0E-02
NM - - -
31 1.2E+00 5.2E+00 3.2E-01
NM - - -
Volatile Organics
1,2 3-Trimethylbenzene NM - - -
1,2.4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
2,2,4-Trimethylpentane (HAP) NM - - -
JAcetylene NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
16 7.0E-02 2.9E-01 2.0E-02
NM — - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
230 8.3 36.3 23
NM - - -
NM - - -
30.8 18 8.0 0.5
2064 61.1 268 16.7
ND=Non-detect '
NM=Not Measured
12/01/95 ’ CAESTC.WK4
D-190




Emission Summary

GRI Campaign 4
IFRKVS 412
Test Concentration Eniission Rate
Condition __|Pollatant _Cagidsef) abhr) | (onstr) | @BHPb
';% Load Semi-Volatile Organics *
Test Period C  |Acenaphthene NM - - -
Acenaphtitylene NM - - -
Arnthracene ] NM - - -
[Benz(a)anthracene ' NM - - -
Benzo(a)pyrene NM - - -
Benzo(e)pyrene NM - - -
[Benzo(b)fluoranthene NM - - -
Benzo(g h,i)perylene NM - - -
Benzo(k)fluoroanthene NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - -— -
NM - —_ -
NM —_ - -
NM _— —_ -
NM _ - -
NM - - -
ND=Non-detect
NM=Not Measured

* All Semi-Volatile Organics are Designated HAPs

05/23/95 C4ESTC.WK4

D-191



GRI Campsign 4 - Process Conditions
: Engine 8
I-RKVS 412

8/30/94
1100-1137
50
Exhaust
D

4-Stroke, TC
2000
*330
1956
PCC

1708
323
88
277
16.5
9819
8850

Vol. Flow (dsefim) - M 2 : 4518
Vol. Flow (dscfm) - M19,Fd  (b) 5143
766
11.8
114
5.1

29.4
85
432
1b H20/1000 Ib dry air) 113

1009
910
96
2.7
0.46
60.9
9.1
14,0
1.5
3.5
8518

a Based on HHV ,
b Used in emission calculations.

11/13/95

D-192




Emission Summary
GRI Campaign 4
I-RKVS$ 412

Pollutant

Concentration

(ppmvd @15%02)

Emission Rate

(Ib/hr) (tons/yr) | (p/BHP-br)

Aldehydes

Acctaldehyde (HAP)

Acrolein (HAP)
Butyr/Isobutyraldehyde

Formaldehyde (HAP)
Propionaldehyde (HAF)

2253

8.0E-02

1.0E+00

3.7E-01

4.5E+00

2.0E-02

2.7E-01

Volatile Organics

1,2,3-Trimethylbenzene
1,2,4-Trimethylbenzene
1,3-Butadiene (HAP)
1,3,5-Trimethylbenzene
2,2,4-Trimethylpentane (HAP)
Acetylene

Benzene (HAP)

Buane

Cyclohexane

Cyclopentane

Ethane

Ethy] Benzene (HAP)
Ethylene

n-Hexane (HAP)
Isobutane

Methane

Methanol (HAP)
Methyleyelohexane
n-Nonane

n-Octane

n-Pentane

Propane

Propylene

Styrene (HAP)
[Tolucne (HAP)
[Xylene (m.p.0) (HAP)

§gfzzz5z5%8%8%82%2¢%¢%

—
F.9

BE2EEZ2%%

"Criteria" Pollutants

CO
NMHC
INMEHC
[NOx

[THC

205

345

74

21

2033

42,1

325

184

2.0

0.5
11.2

ND=Non-detect

NM=Not Measured

D-193

C4ESTD.WK4



05/23/95

Emission Summary

GRI1 Campaign 4
TFRKVS§ 412
Concentration
. (mgfdsch) Qhhr)
Test Period D JAcenaphthene NM -
‘  Acenaphthylene NM -
| Anthracene NM -
Benz(a)anthracene NM -
Benzo(a)pyrene NM -
Benzo(e)pyrene NM -
Benzo(b)fluoranthene NM -
Benzo(g.h.i)perylenc NM -
Benzo(k)fluoroanthene NM -
Biphenyl NM -
Chysene NM -
Dibenz(ahyanthracens NM -
Fluoranthene NM -
Fluorene NM -
Indeno(1,2,3-¢.d)pyrene NM -
2-Methylnaphthalene NM -
Naphthalene NM -
Perylene NM -
Phenanthrene NM -
Phenol NM -
e NM__ =
ND=Non-detect
NM=Not Measured

* All Semi-Volatile Organics are Designated HAPs

D-194




11/13/95

GRI Campaign 4 - Process Conditions

Engine 8
I-RKVS 412

8/30/94
1150-1228

Exhaust

4-Swoke, TC
2000
330
1956
PCC

1783
335
33
276
16.5
9375
8430

ol. Flow (dscfm) - M19, Fd  (b)
Stack Gas Temperature (°F)
Moisture (%V)

2 (%V, dry)

002 (%V, dry)

4517
5040
762
119
112
3.2

mbient Conditions

arometric Pressure (in. Hg)
bient Temperature (°F)
Relative Humidity (%)

bs. Humidity (Ib H20/1000 Ib dry air)

204
86
40.7
11.3

thyl Benzene (ppmvd)

ylene (m.p,0) (ppmvd)
d F.

1009
910

2.7
046
60.9

9.1
14.0

1.5
35
8518

a Based on HHV
b Used in emission calculations.

D-195

CAESTE.WK4



Emission Summary
GRI Campaign 4
I-RKVS 412

Test

Concentration
(ppmvd @15%02)

Emission Rate

(Ib/br) I (tonsiyr)

I (p/BHP-hr)

|Condition
'8_8% Load

[Test Period E

Pollutant
Idehydes

IAcetaldehyde (HAP)
Acrolein (HAP)

ND
14
NM
28
NM

1.0E-01 4.4E-01

L1IE+00 4,7E+00

Volatile Organics

1,2,3-Trimethylbenzene
1,2,4-Trimeﬂlylbmzepe
1,3-Butadiene (HAP)
1,3,5-Trimethylbenzens
[2,2.4-Trimethylpentane (HAP)
Acetylene

Benzene (HAP)

Butane

Cyclohexane

Cyclopentane

240

365
1854

3.7 379

2.2 9.5

382 167

2.2

06

9.7

ND=Non-detect

NM=Not Measured

12/01/95

D-196
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05/23/95

Emission Summary
GR] Campaign 4
I-R KVS 412

Concentration

( |

ND=Non-detect
NM=Not Measured
* All Semi-Volatile Organics are Designated HAPs

D-197

CAESTE.WK4




11/13/95

GRI Campaign 4 - Process Conditions

Engine 8.

I-RKVS 412

873004
1234-1251
11°
Exhaunst
F

4-Stroke, TC
2000
330
1956

PCC

eat Input (MMBw/hr)  (a)
Heat Rate (Btw/BHP-hr, HHV)

1687
333
87
254
15.1
9116

Heat Rate (Bw/BHP-hr, LHV)

8216

4517
4582
749
12.1
11.1
53

mbient Conditions

metric Pressure (in. Hg)

bient Temperature (°F)

Relative Humidity (%)

bs. Humidity (Ib H20/1000 Ib dry air)

294
89
37.8
11.6

Methane (%V, dry)
thane (%V, dry)
pane (%V, dry)

1009
910
96
217
0.46
60.9
9.1
14.0
1.5
3.5
8318

a2 Based on HHV
b Used in emission calculations.
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12/01/95

Emission Summary

GRI Campaign 4
I-RKVS 412
Ll‘m Concentration Emission Rate
r_:ondition (ppmvd @15%02) | (bhr) | (sonsiyr) | (e/BHP-br) |
87% Load '
ITest Period F ND - - -
14 9.0E-02 4.0E-01 2.0E-02
NM - - -
26.7 9.5E-0] 4.2E+00 2.6E-01
NM - - -
1,2,3-Trimethylbenzene NM - - -
1,2,4-Trimethylbenzene NM - - -
1,3-Butadiens (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
2,2,4-Trimethylpentane (HAP) NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
1.3 5.0E-02 2.1E-01 1.0E-02
NM - - -
NM - - -
NM - - -
NM - - —
Propane NM - - -
Propylene NM - - -
Styrene (HAP) NM - - -
oluene (HAP) NM - - -
Xylene (m.p.0) (HAP) NM - .. -
"Criteria® Pollutants
cCO 240 80 349 21
INMHC NM - - -
INMEHC NM - - -
Ox 40.3 2.2 9.6 0.6
THC 1317 250 109 6.7
ND=Non-detect
NM=Not Measured

D-199
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Emission Summary
GRI Campaign 4
IFRKVS 412

Concentration Emission Rate
(ugldsct) @h) | (ons) | @/BHP) |

NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM — - -
NM - - -
NM - - -
‘N’M . . - -
NM - - -
NM - - -
NM - - -
NM - - -
N_M _ - -

ND=Non-detect
NM=Not Measured
* All Semi-Volatile Organics are Designated HAPs

0512395 ' CAERTF.WK4
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GRI Campaign 4 - Process Conditions

Engine 8
I-RKVS 412
est Date 8/30/94
‘est Time ) 1307-1339
Load Condition 11°
Sampling Location Exhaust
est Period G
nit Description :
gine Type 4-Stroke, TC
Rated Bl’ﬂ’ 2000
Rated RPM 330
car Installed 1956
Pollution Control PCC
Enginc Operating Conditions '
Brake horespower (BHP) : 1621
gine Speed (rprn) 333
Load (%) 80
Fuel Flow (s¢f/min) 247
eat Input (MMBtwhr)  (a) 14.7
Heat Rate (Btw/BHP-hr, HHV) 9226
Heat Rate (Btw/BHP-hr, LHV) 8315
Exhaust Gas Conditions
ol. Flow (dscfin) - M 2 4579
Vol. Flow (dscfim) - M19,Fd  (b) . 4567
Stack Gas Temperature (°F) 733
Moisture (%V) 11.8
02 (%V, dry) 113
02 (%V, d 5.1
Ambient Conditions
Barometric Pressure (in. Hg) 294
bient Temperanmre (°F) 90
ative Humidity (%) 364
Abs. Humidity (Ib H20/1000 Ib dry air 114
Fuel Gas Analysis
ING HHV (Btw/scf) 1009
ING LHV (Btw/scf) 910
Methane (%V, diy) 96
Ethane (%V, dry) 2.7
Propane (%V, dry) 046
n-Hexane (ppmvd) 60.9
Benzene (ppmvd) 9.1
oluene (ppmvd) 14.0
thyl Benzene (ppmvd) : 1.5
IXylene (m,p,0) (ppmvd) 3.5
d Factor (dscf/MMBtu 8518

a Based on HHV
b Used in emission calculations.

11/13/95 : C4ESTG.WK4
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Emission Summary
GRI Campaign 4
I-RKVS 412

Concentration | Emission Rate

(ppmvd @15%02) Tb/hr) (tons/yr) l (z/BHP-hr)

80% Load
Test Period G JAcetaldehyde (HAP) ND - -
15 1.0E-01 4.2E-01
Butyr/Isobutyraldehyde . NM - -
ormaldehyde (HAP) 3 1.1E+00 4.7E+00
Propionaldehyde (HAP) NM - -

Volatile Organics
1,2,3-Trimethylbenzene ‘ NM - -
1,2,4-Trimethylbenzene NM - -
1,3-Butadiene (HAP) NM - -
1,3,5-Trimethylbenzene NM . - -
2,2 4 Trimethylpentane(HAP) - NM - -

278 : 9.0 393
NM - -

34.0 18 7.9
2305 425 126

ND=Non-detect
NM=Not Measured

12/01/95
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Emission Summary
GRI Campaign 4
IRKVS412

Concentration Emission Rate
o) @) | owyn | (gBAPED |

ND=Non-detect
NM=Not Measured
* All Semi-Volatile Organics are Designated HAPs

05/23/95 : CAESTG.WK4
D-203







Gas Turbine.
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11/10/95

GRI Campaign 6 - Station 6B CEM Results

Turbine
Solar Tauras
[Test Date 11/07/94
[Test Time 1709-1823
Load Condition Full
mpling Location Ezhaust
[Lest Period 6
Gas Turbine
5419
1993
None
4803
12458
05
1401
464
645
76.5
130
[Fuel Flow (scf/min) 709
[Heat Input (MMBw/hr)  (a) 42.8
[Heat Rate (Baw/BHP-hr, HHV) 9040
[Heat Rate (Btw/BHP-hr, LHV) 8187
[Exhanst Gas Couditions
Vol. Flow (dscfm) - M 2 29192
'ol. Flow (dscfm) - M19,Fd  (b) 25757
Stack Gas Temperature (°F) 954
Moisture (%V) 6.4
16.0
32
Barometric Pressure (in. Hg) 265
bient Temperature (°F) - 69
Relative Humidity (%) 442
Abs. Humidity (Ib H20/1000 Ib dry air) 7.5
1020
924
94
3.00
0.33
NM
NM
NM
NM
M
8437

a Based on HHV
b Used in emission calculations.

D-207
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Emission Summary
GRI] Campaign 6 - Station 6B

Turbine
Solar Taurus
Concentration | Emission Rate
(ppmvd @15%02) (Ib/br) {tons/yr) I (z/BHP-hr)
[Test Period 6 Acetaldehyde (HAP) 1.48 22E-01 9.5-01 2.0E-02
ND - - -
Butyr/Isobutyraldehyde 0.02 4 0E-03 1.8E-02 3.8E-04
Formaldehyde (HAP)- ND - - -
Propionaldehyde (HAP) NM — - —
Volatile Organics _
1,2,3-Trimethylbenzene NM - - -
1,2, 4-Trimethylbenzene NM - - -
1,3-Butadiene (HAP) NM - - -
1,3,5-Trimethylbenzene NM - - -
2,2 4-Trimethylpentane (HAP) NM - - -
Acetylene : NM - - -
Benzene (MAP) : NM - - -
Butane NM - - -
Cyciohexane NM - - —
“ICyciopentane - . NM - - -
Ethane ND - - —
Ethy] Benzene (HAP) NM - - -
Ethylene T NM - - -
n-Hexane (HAP) NM @ - - -
Isobutane : NM - - -
Methane ND - - -
Methanol (HAP) ND - - -
Methylcyclohexane NM - - -
n-Nonane NM - - -
n-Octane NM - - -
n-Pentane NM - - -
Propane NM - - -
[Propylene NM - - -
Styrene (HAP) NM — . -
Toluene (HAP) NM - - -
I Xviene (m.p.0) (HAP) NM - — -
"Criteria” Pollutants
CO ND - - —
NMHC - ND - - -
EHC ND - - -
NOx 26.5 132 57.8 12
THC ND = = - .
ND=Non-detect
NM=Not Measured
12/06/95 C6ETT6.WK4
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08/01/95

Emission Summary
GRI Campaign 6 - Station 6B
Turbine

Solar Taorus

Cancentration
(ug/dsct)

95% Load

|Test Period 6

ND=Non-detect
NM=Not Meastred
* Al Sers-Velatile Organics are Designated HAPs

D-209
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11/10/95

_GRI Campaign 6 - Station 6B CEM Resuits

Turbine
Solar Taurus

11/08/54
0915-1344
Full
Exhaust
7

Gas Turbine
5419

None

(Compressor Suction (psig)
(Compressor Discharge (psig)

4708

95
1400
478
658
76.8
129
745
45,0

9691
8781

30964
26581
941
6.5
15.9
3.2

265
76
472
104

yl Benzene (ppmvd)
ylene (m,p,0) (ppmvd)

F: fMMBtu)

2 Based on HHV
b Usad in emission calculations.

D-210
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12/06/95

Emission Summary
GRI Campaign 6 - Station 6B

Turbine

_Solar Taurus

Test
Condition

195% Load
Test Period 7

Pollutant

Concentration

(Em@lé%m)

Mdebydes

Emission Rate

(Ib/hr) ] (tons/yr) HP-b

Acetaldehyde (HAP)
Acrolein (HAP)
Butyr/Isobutyraldehyde
Fonnaldehyde (HAP)
Propionaldehyde (HAP)

123
ND
NM
ND
NM

1.9E-01

8.3E-01

Volatile Organics

1,2,3-Trimethylbenzene
1,2,4-Trimethylbenzene -
1,3-Butadiene (HAP)
1,3,5-Trimethylbenzene
2,2,4-Trimethylpentane (HAP)
JAcetylene

NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
ND
NM
NM
NM
NM
ND
ND
NM
NM
NM
NM
NM
NM
NM
NM
NM

ND
ND
ND
g4.1

ND

ND=Non-detact

NM=Not Measured

D-211
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Emission Summary
GRI Campaign 6 - Station 6B
Turbine
Solar Taurus

Test Concentration Emission Rate

Iggd_ition 'Pollutxnt (us/dsen) (bmr) | (tenslyr) ] (e/BHP-hr)

95% Load mi-Volatile Organics *

[Test Period 7 Acenaphthene ND - - -
|Acenaphthylene ND - - -
Anthracene ND - - -
Benz(a)anthracene ND - - -
Benzo(a)pyrene ND - - -
Benzo(e)pyrene ND - - -
Benzo(b)fluoranthene ND - - -
Benza(g,h,i)perylene .ND - - -
Benzo(k)fluoroanthene ND - : - -
Biphenyl 0.30 1.1E-03 4,7E-03 1.0E-04
Chysene 0.003 9.8E-06 4.3E-05 9.5E-07
Dibenz(z,h)anthracene ND - - -
Fluoranthene ND - - -
Fluorene . ND - - -
Indeno(1,2,3-c,d)pyrene ND : -- - -
2-Methylnaphthalene ND - - -
Naphthalene 0.01 4.78-05 2.1E-04 4.6E-06
Perylene i ND - ) - -
Phenanthrene ND - - -

0.04 1.5E-04 6,6E-04 | 1.5E-05
ND . — -

ND=Non-detect

NM=Not Measured

* All Semi-Volatile Organics are Designated HAPs

12/01/95 C6ETT7.WK4
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11/10/95

GRI Campaign 6 - Station 6B CEM Results

Turbine
Solar Taorus
est Date 1170894
‘est Time 1760-1912
pad Condition Low
Sampling Location Exhawst
est Period 8
nit Description
urbine Type Gas Turbine
[Rated BHP 5419
‘ear Installed 1993
Pollution Control None
orbine Operating Conditions
{Brake horespower (BHP) 3934
Power Turbine Speed (rpm) 11567
Load (%) 7
5 Tempezature (°F) 1305
ompressor Suction (psig) 472
ompressor Discharge (psig) 627
Suction Temperaturs (°F) 791
Discharge Temperature (°F) 125
Fuel Flow (scf/min) 601
[Heat Input (MMBowhr)  (a) 36.2
[Heat Rate (Btw/BHP-hr, HHV) 9355
(Heat Rate (Baw/BHP-hr, LHV) 8475
[Exhaust Gas Conditions
ol. Flow (dscfm) - M 2 27544
ol, Flow (dscfm) - M19,Fd  (b) 23311
Stack Gas Temperature (°F) 902
Moisture (%V) 6.1
02 (%V, dty) 163
CO2 (%V, dry) 29
Ambient Conditions
[Barometric Pressure (in. Hg) 26.5
Ambient Temperature (°F) 67
Relative Humidity (%) 45.6
Abs. Humidity (Ib H20/1000 1b dry air) 7.2
[Fuel Gas Analysis
ING HHV (Btw/scf) 101
ING LHV (Brw/scf) 925
I ane (%V, dry) 93
Ethane (%V, dry) 343
Propane (%V, dry) 0.30
In-Hexane (ppmvd) NM
IBenzene (ppmvd) NM
‘oluene (ppmvd) NM
Ethryl Benzens (ppmvd) NM
[Xylene (m.p.0) (prmvd) NM
IFd Factor (dscf/MMBtu) 8436
a Based on HHV

b Used in emission calculations.
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Emission Summary
GRI Campaign 6 - Station 6B
Turbine
Solar Taurus
Test Concentration Emission Rate
Condition (ppmvd @15%02) (Ib/hr) | (tons/yr) l (z/BHP-hr) |
'77% Load )
'Test Period 8 lAcetaldehyde (HAP) 191 2.4E-01 1,0E+00 3.0E-02
|Acrolein (HAP) ND - - -
Butyr/Isobutyraldehyde 0.10 2.0E-02 8.6E-02 23E-03
Formaldehyde (HAP) ND - - -
1Progionaldehzde (HAP) NM - - -
'Volatile Organics
1,2,3-Trimethylbenzene - ND - - -
1,2,4-Trimethylbenzene ND - - -
1,3-Butadiene (HAP) ND - - -
1,3,5-Trimethylbenzene ND - - -
2.2.4-Trimethylpentane (HAP) 0.003 8.3E-04 3.6E-03 9.5E-05
JAcetylene ' ND - - -
Benzene (HAP) 0.008 1.7E-03 7.4E-03 2.0E-04
Butane 028 - 4,5E-02 2.0E-01 5.2E-03
Cyclohexane 0.01 3.4E-03 1.5E-02 3.9E-04
yelopentane 0.005 9.7E-04 4 2E-03 1.1E-04
Ethane ND - - -
Ethyl Benzene (HAP) ND - - -
Ethylene ‘ ND - - -
n-Hexane (HAP) 005 13E-02 | 5.7E02 1.56-03
Isobutane 0.25 4.2E-02 1.8E01 4.8E-03
Methane ND - - -
Methano! (HAP) ND - - -
Methyleyelohexane 0.01 3,9E-03 1.7E-02 4.5E-04
n-Nonane ND - - -
n-Octane 0002 | 70E-04 | 31E-03 | 8.1E-05
|r-Pentane . 0.10 2.0E-02 8.7E-02 2.3E-03
Propane 2.04 2.5E-01 1.1E+00 2.9E-02
Propylene ND - - -
Styrene (HAP) ND - - -
[Toluene (HAP) 0.007 1.8E-03 8.1E-03 2.1E-04
(Xvlene (m.p.0) (HAP) ND - - -
“Criteria®_Pollutants )
CO " ND - - -
NMHC ND - - -
NMEHC ~ ND - - -
Ox 723 93 409 1.1
C ND - - -
ND=Non-detect
NM=Not Measured
12/01/95 ~ C6ETT8.WK4
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08/01/95

Emission Sunmumary
GRI Campaign 6 - Station 6B

Turbine
Solar Taurus
[Test Concentration Emission Rate ‘
% (ng/dsch) Qb/hr) l (tonsfyr) I (e/BHP-hr)
% Load

Test Petiod 8 NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM — - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -
NM - - -

ND=Nen-detect

NM=Not Measured

* All Semi-Volatile Organics are Designated HAPs
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Table 2-2

GRI Campaign 1 CEM Results
Engine 1
I-R KVG-103
l Test Period 11
Intermediate
Exhaust
11/04/93
0746-1334
e Operating Conditions
327
1031
930
Exhaust Gas Conditions
Stack Gas Temperature (°F) NM|
Moisture (% V) 12.0
02 (%V dry) 6.2
CO2 (%V dry) 6.9
NOx (ppmvd) 800
NOx (ppmvd @ 15% 02) 321
CO (ppmvd) 9691
CO (ppmvd @ 15% 02) 3892
THC (ppmvw) 303
THC (ppmvd @ 15% 02) 138

NM = Not measured.

09/13/95

E-3
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Table 2-3
GRI Campaign 1 CEM Results
Engine 2
- I-RKVG-103
1 2 3 4
Intermediate | Intermediate | Intermediate Low
Exhaust Exhaust Exhaust Exhaust
10/29/93 10/29/93 10/30/93 10/30/93
1000-1330 1607-1910 0935-1150 1410-1733
327 327 328 291
1031 1031 1031 1031
NG LHV (Btw/scf) - 930| 930] 930 930
Exhaust Gas Conditions
Stack Gas Temperature (°F) 045 945 940 798
isture (%V) - 16.8 16.8 16.4 15.0
F)':(%V dry) 6.0 517 6.3 44
CO2 (%V dry) 84 8.6 83 9.3
[NOx (ppmvd) _ . 1384 1351 1536 1719
INOx (ppmvd @ 15% 02) 548 524 621 615
CO (ppmvd) 5281 6042 4008 4074(l .
CO (ppmvd @ 15% 02) 2091 2345 1620 1457
THC (ppmvw) : 220 226 191 311
THC (ppmvd @,_15% 02) __104 1051 92 131
09/13/935 E2-SUM.WK4
E-+4




09/13/95

Table 2-4

GRI Cémpaign 1 CEM Results
Engine 3 .
I-R KVG-103
[Test Period 5 6
Load Condition Full Intermediate
Sampling Location Eshaust Exhaust
10/31/93 10/31/93
1008-1326 1520-1756
328( 328

1031 1031
ING LHV (Btw/scf) 930 930
Exhaust Gas Conditions
Stack Gas Temperature (°F) 842 775
Moisture (% V) 133 12.0
02 (%V dry) 9.1 106
CO2 (%V dry) 6.7 5.8
NOx (ppmvd) 2077 1687
INOx (ppmvd @ 15% 02) 1038 966
CO (ppmvd) 78.9 86.9
CO (ppmvd @ 15% 02) 39.4 - 498
THC (ppmvw) 235 542
THC (ppmvd @ 15% 02) 135 353

E-5

E3-SUM.WK4



09/13/95

Table 2-5

FTIR Summary Data

GRI Campaign 1

Pollutant

Cone

E

Engine 1
IR

- KVG-103

Test 11
Intermediate

1,3-Butadiene (HAP)
Acetaldehyde (HAP)
Acetylene

Acrolein (HAP)
Benzene (HAP)
Cyclohexane

Ethane

Ethylene
Formaldchyde (HAP)
Methane

Methanol (HAP)
m-Xylene (HAF)
Propylene

l5533882358585853

Toluene (HAP)

FTIR_SUM.WK4




09/13/95

Table 2-6

FTIR Summary Data
GRI Campaign 1

Condition

Pollntant

it

Engine 2
I-R
KVG-103

Test 1
Intermediate

1,3-Butadiene (HAP) -

Acetaldehyde (HAP)
Acetylene

Acrolein (HAP)
Benzene (HAP)
Cyclohexane

Ethane

Ethylene
Formaldehyde (HAP)
Methane

Methanol (HAP)
m-Xylene (HAP)
Propylene

Toluene (HAP)

855

TEEEE

Y]
i=3
~

P
@15% 02) |

2.88

ol nd
BEX

Engine 2
LR

KVG-103

Test2
Intermediate

1,3-Butadiene (HAP)
Acetaldehyde (HAP)
Acetylene

Acrolein (HAP)
Benzene (HHAP)
Cyclohexane

Ethane

Ethylene
Formaldehyde (HAP)
Methane

Methanol (HAP)
m-Xylene (HAP)
Propylene

Toluene (HAP)

£55358355835

L5 ]
Mo
-~ W

b
(L=l Il
. —

= N
B
— tn

Engine 2
IR
KVG-103

Test3
Intermediate

1,3-Butadiene (HAP)
Acetaldehyde (HAP)
Acetylene

Acrolein (HAP)
Benzene (HAP)
Cyclohexane

Ethane

Ethylene
Formaldehyde (HAP)
Methane

Methanol (HAP)
m-Xylene (HAP)
Propylene

CEIEEEE

o
o
-]

38528553358

RINENE:

Lt
]
o0

= N
e R

76

o
o
—

Toluene (HAP)

E-7

FTIR_SUM.WK4



Table 2-6
(Continued)

FTIR Summary Data
GRI Campaign 1

09/13/95

Pollutant

(ppmvd)

Cone.
(ppmuvd
@15% 02) |

Engine 2
IR
KVG-103

Test4
Low Load

1,3-Butadiene (HAP)

|Acetaldeyde (HAP)

Acetylene
Acrolein (HAP)
Benzene (HAP)
Cyclobhexane
Ethane

Ethylene
Formaldehyde (HAP)
Methane
Methanol (HAP)
m-Xylene (HAP)
Propylene

Toluene (HAP)

588

CEEER

626
4.40
287

EEEE

2.52

E-8

FTIR_SUM.WK4




Table 2-7

FTIR Semmary Data
GRI Campaign 1

Pollntant

Enéi.ne 3
I-R
KVG-103

Test 5
Full Load

1,3-Butadiene (HAP)
Acetaldehyde (HAP)
Acetylene

Acrolein (HAP)
Benzene (HAP)
Cyclohexane

Ethane

Ethylene
Formaldelyde (HAF)
Methane

Methanol (HAP)
m-Xylene (HAP)
Propylene

Toluene (HAP)

5655555§§

. 374

15% 02

1.87

122

Engine 3

IR
KVG-103

Test 6
Intermediate

1,3-Butadiene (HAP)
Acetaldehyde (HAP)
Acetylene

Acrolein (HAP)
Benzene (HAF)
Cyclobexane

Ethane

Ethylenc
Formaldehyde (HAP)
Methane

Methanol (HAP)
m-Xylene (HAP)
Propylene

Toluene (HAP)

55555888

[
S

CEE

[

%)
| 11%

7.73
2.13
745
335.67

FTIR_SUM.WK4



- Table 2-8
VOST Results
GRI Campaign 1
T — ~Stack Stack
Engine Condition Pollutant Conc. Conc.
‘ (ppmvd @
Gpmvd) | 5o, 02)
Benzene (HAP) 0.2 0.06
Engine2 Test 1 Toluene (HAP) 0.05 0.02
I-RKVG-103 Intermediate |Ethylbenzene (HAP) 0.003 0.001
Load Xylene (m,p,0) (HAP) 0.01 0.003
Styrene (HAP) 0011 ____0.003)
09/15/95 - VOST-SUM.WK4
_ - E-10




Table 2-9

09/15/95

CARB Method 430 Results
. GRI Campaign 1 '
- Stack Stack
Engine Condition Pollutant Conc. Cone.
(ppmv) 1(;;:“(;2@1
Formaldehyde (HAP) 3.2 1.2
Engine 2 Test 2 |Acetaldehyde (HAP) 0.21 0.081
I-RKVG-103 . | Intenpediate |Acrolein (HAP) 0.023 0.009
Load  |Butyraldehyde ND —
Isobutyraldehyde ND —
Formaldehyde (HAP) 24 0.97|
Engine 2 Test 3 Acetaldehyde (FIAP) 0.11 0.043
I-RKVG-103 | Intermediate |Acrolein (HAP) 0.012 0.005
Load  |Butyraldehyde ND —
Isobutyraldehyde ND
Formaldehyde (HAP) 23 0.83
Engine 2 Test 4  |Acetaldehyde (HAP) 0.14 0.049
I-RKVG-103 Lowload |Acrolein (HAP) ' 0.026 0.009
Butyraldehyde ND mn
Isobutyraldehvde ND|I = ceeed]
430-SUM.WK4

E-11



CARB Method 430 Results

Table 2-10

09/15/95

GRI Campaign 1
Stack Stack
Engine Condition Pollutant Conc. Conc.
mv
o | (S
Formaldehyde (HAP) ND
Engine 3 Test 5 Acetaldehyde (HAP) ND| e
I-RKVG-103 FullLoad |Acrolen (HAP) ND| ——
Butyraldehyde ND
Isobutyraldehyde ND e
Formaldehyde (HAP) ND e
Engine 3 Test 6 Acetaldehyde (FHAP) ND o
[-RKVG-103 | Intermediate |Acrolein (HAF) ND wemen
Load Butyraldehyde ND
Isobutvraldehyde ND -
430-SUM.WK4

E-12




09/15/95

Table 2-11

Canister Results

GRI Campaign 1
_ 3 - Stack Stack
Engine Condition Poliutant Conc. Conc.
(ppmvd) ?g;:"‘g,_z@,;
1,2,3-Trimethyfbenzene 0.001 0.0005
1,2, 4-Trimethyihenzene 0.3 0.09
1,3-Butadiens (HAP) ND -ND
1,3,5-Trimethylbenzene 0.001 0.0004
2,2,4-Trimethylpentane (HAP) 0.006 0.002
Acetyiene ND! ND|
Benzeme (HAF) 0.28 0.11
n-Butane 032 0.13(.
Cyclobexane 0.008 0.003
Cyclopentane 0.02 0.006
Engine 2 Test 1 Ethane 32.0 12.8
I-R KVG-103 Intermediate |Ethyl Benocne (HAP) 0.004 0.002
Load Ethylene ND ND
n-Hexane (HAP) 0.02 0.009
Isobutine 0.11 0.04
Methylcyclohexane 0.005 0.002
n-Nonane 0.003 0.0010
n-Octape 0.004 0.002
Bropylene ND ND|
Styrepe (HAP) 0.003 0.001
Toluene (HAP) 0.09 0.04
X o) (HAP) 0.02 0.007
1,2,3-Trimethylbenzene ND) ND
1,2,4-Trimethylbenzene 0.48 0.17
1.3-Butadiene (HAP) ND ND)|
1.3,5-Trimetirylberzene ND| ND
2,2,4-Trimethylpentane (HAP) 0.006 0.002
- |Acetylene ND ND,
Benzene (HAP) 0.19 0.07
n-Butine 0.19 0.07
Cyclohexane 0.005 0.002
Cyclopentane ND
Engine 2 Test 4 Ethane 20.7 740
I-R KVG-103 Low Load (Ethyl Benzene (HAP) 0.007 0.002
Ethylene ND ND)|
t-Hexane (HAP) 0.03 0.01
Isobutane 0.49 0.18
Methylcyelohexane 0.005 0.002
n-Nonane ND ND
n-Octane 0.006 0.002
Propylene ND ND
Styrene (HAP) 0.004 0.001
Tolueme (HAP) 0.05 0.02
Xviene (m,p.0) (HAP) 0.004 0.001|

E-13
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Table 2-12

Canister Results
GRI Campaign 1
- Stack -| Steck
Engine Condition Pollutant Conc. Conc.
() | QECS
1,2,3-Trimethylbenzene ND ND)
1,2,4-Trimethylbenzene 0.01 . 0,005
1,3-Butadiene (HAP) ND ND|
1,3,5-Trimethylbenzene ND ND
2,2,4-Trimethylpentane (HAP) 0.008 0.004
Acetylene ND ND
Benzepe (HAP) 0.07 - 0.03
n-Butane 0.15 0.08
Cyclohexane 0.005 0.002
Cyclopentane 0.06 0.03
Engine 3 Test5  |Ethane 121 6.05
LR KVG-103 Full Load |Ethyl Benzene (HAP) 0.005 0.003
Etirylene ' NIy ND
n-Hexane (HAP) 0.03 0.01
Isobutane 0.25 0.13
Methylcyclohexane 0.008 0.004
n-Nonane 0.004 0.002
n-Octane 0.007 0.004
Propylene NIy ND
Styrene (HAP) ND ND)
Toluer.: (HAFP) 0.03 0.02
iXvlene (m.p.0) (HAP) 0.01 0.006

E-14
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Table 2-13

Semi-VOST Results
GRI Campaign 1
Stack
Engine Condition Pollutant Conc.
(ngfdsct)
Acenaphthene 0.002
Acenaphthylene 0.02
Anthrancene 0.001
Benzo(a)anthracene NI
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Benzo(g.h,i)perylene ND
Benzo(k)fluoranthene ND
Engine 3 Test 5 Chrysene ND)
I-RKVG-103 FullLoad [Dibenz(ah)anthracene ND
' Fluoranthene 0.003
Fluorene 0.004
Indeno(1,2,3-c,d)pyrene ND
2.Methylnaphthalene 0.05
Naphthalene 0.32
Phenanthrene 0.01
Phenol 0.37
Pyrene 0.002
E-15 SVOSTSUM.WK4



Table 2-14

Trace Metals Results
GRI Campaign 1
Stack
Engine Condition Pollutant Conc.
(ng/dsch
Antimony ND
Arsenic 0.01
Beryllium ND
Cadmium : 0.01
Engine 2 Test 2 Chromium - 0.06
I-RKVG-103 Intermediate |Cobalt : 0.006
Load Lead 0.21
Manganese 0.02
Mercury 0.0005
Nickel 0.03
Selenium - 0.006
Antimony ND
Arsenic 0.02
Beryllium ' ND
Cadmiurn 0.02
Engine 2 Tesi 3 Chromium 0.11
I'-RKVG-103 Intermediate |Cobalt 0.01
' Load Lead , 0.18
Manganese : 0.14
Mercury 0.001
Nickel 0.15
Selenium ND |

09/15/95 E-16 TM-SUM.WK4




09/13/95

Table 2-15

GRI Campaign 1 CEM Results
Engine 4
C-B 10V-275
8
Intermediate Full
Exhaust Exhaust
11/01/93 11/02/93
1500-1715 | 0900-1144
250 276
1031 1031
930 930
503 543
6.0 6.0
16.0 15.6
2.8 3.0
160 157
Ox (ppmvd @ 15% 02) 232 175
"co (ppmvd) 105 111
CO (ppmvd @ 15% 02) 155 123
THC (ppmvw) 538 547
THC vd @ 15% O 843 648

E-17
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Table 2-16
" FTIR Summary Data
GRI Campaign 1
Conc Conc.

Engine Condition Pollutant (ppamvd) 5% 02) |
1,3-Butadicne (HAP) ND —]

Acetaldehyde (HAP) 198 238

Acetylene ND —_

Acrolein (HAP) ND —

Benzene (HAP) ND —

Engine 4 Test7 Cyclohexane ND —_—
CB Intermediate (Ethane 1.7 14.03
10V-275 Load Ethylene 4.70 5.66
Formaldehyde (HAP) 132 15.83

Methane 516 621.31

Methanol (HAP) ND —

m-Xylene (HAP) ND —

Propylenc ND —]

Toluene (HAP) ND —

1,3-Butadiene (HAP) ND —

Acctaldehyde (HAP) 1.55 1.73

Acetylene 126 1.40

Acrolein (HAP) ND —

Benzene (HAP) ND e

Engine 4 Test8 Cyclohexane \ ND —_—
C-B Full Load {Ethane 11.3 12.58
10V-275 Ethylene 492 548
Formaldehyde (HAP) _ 132 14.69

Methane 510 568

Methanol (HAP) ND —_—

m-Xylene (HAP) ND —_

Propylene ND —

Toluene (HAP) Nl_? —

09/13/95 FTIR_SUM.WK4
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Table 2-17

Canister Results
GRI Campaign 1
Stack Stack
Engine Condition Pollntant Conc. Conc.
opmvd) | QIS
1,2,3-Trimethyibenzene 0.004 0.005
1,2,4-Trimethylbenzene 0.02 0.02
1,3-Butadiene (HAP) ND ND
1,3,5-Trimethyibenzene 0.002 0.003
2,2,4-Trimethyipentane (HAP) 0.08 0.09]
Acetylene ND ND
Benzene (HAP) 0.15 0.16
Butane 1.75 1.95
Cyclohexane 0.07 0.08
Cyclopentane 0.02 0.03
Engine 4 Test 8 Ethane 87.7 98
C-B 10V-275 Full Load |Ethyl Benzene (HAP) 0.007 0.007
Ethylene ND ND
n-Hexane (HAP) 0.14 0.15
Isobutane 1.33 1.48
Methanol (HAP) ND| ND
Methyicyclohexane 0.05 0.06
n-Nonane 0.001 0.001
n-Octane 0.004 0.004
Propylene ND ND
Styrene (HAP) 0.01 0.02
Toluene (HAP) 0.09 0.10
IXviene (m.p.o) (HAP) 0.02 0.02]

E-19
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Table 2-18

CARB Method 430 Results
GRI Campaign 1

Stack Stack

Engine Condition Pollutant Conc. Conc.

mv

. Gpm) | oz@)

: Formaldehyde (HAP) 104 11.6
Engine 4 Test & Acetaldehyde (HAP) : 0.79 0.88
Cooper 10V-275 | FullLoad, |Acrolein (HAP) 0.25 0.28
: Butyraldehyde ND ——
Isobutyraldehyde ND e

09/15/95 E-20 430-SUM.WK4
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Table 2-19

Trace Metals Results

GRI Campaign 1
Stack
Engine Condition Pollutant Conc.
(ng/dsc)

.{Antimony ND
Arsenic ND
Beryllium ND
Cadmium 0.003
Engine 4  Test 8  |Chromium 0.02
C-B 10V-275 Full Load |Cobalt 0.001
Lead 0.02
Manganese 0.56
Mercury 0.001
Nickel 0.03
Selenium ND |

E-21
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Table 2-20

GRI Campaign 1 CEM Results
Engine 6 :
Clark TCV-10 - -
9 10
Full Full
Exhaust Exhaust
11/03/93 11/03/93
1000-1252 1330-1608
'331 - 331
1032 1032
931 931
Exhaust Gas Conditions
Stack Gas Temperature (°F) 445 442
oisture (% V) 58 5.8
02 (%V dry) 164 16.5
CO2 (%V dry) 26| 25
Ox (ppmvd) 477 44.2
Ox (ppmvd @ 15% 02) 62.6 59.3
CO (ppmvd) 392 403
CO (ppmvd @ 15% 02) 514 540
THC (ppmvw) 1819 1911
THC wvd @ 15% . 2533 2721

09/13/95 E-22 E6-SUM. WK4




Table 2-21

FTIR Summary Data
GRI Campaign 1

Engine Condition Pollotant
- {1,3-Butadiene (HAP)
Acetaldehyde (HAP)
Acctylene
Acrolein (HAP)
Benzene (HAP)
Engine 6 Test 9 Cyclohexane

Clark .Full Load {Ethane 470 61.62
TCV-10 Ethylene 12.7 16.65
Formaldehyde (HAP) 36.9 4838
Methane 1749 2,293
Methanol (HAP)
m-Xylene (HAP)
Propylene
Toluene (HAP)
1,3.Butadiene (HAP)
Acctaldehyde (HAP)
Acetylene
Acrolein (HAP)
Benzene (HAP)
Engine 6 Test 10 Cyclohexane

Clark Full Load |Ethane
TCV-10 Ethylene
Formaldehyde (HAP)
Methane
Methanol (HAP)
m-Xylene (HAP)
Propylene
Toluene (HAP)
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Table 2-22

09/15/95

VOST Results
GRI Campaign 1
_ Stack Stack
Engine Condition Pollutant Conc. Conc.
(ppmvd @
epovd) | 159 02)
Benzene (HAP) 0.1 0.12
Engine 6 Test 10 |Toluene (HAP) 0.03 0.04
Clark TCV-10 FullLoad |Ethylbenzene (HAP) 0.003 0.003
Xylene (m,p,0) (HAP) 0.01 0.02
Styrene (HAP) D
VOST-SUM.WK4
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Table 2-23

09/15/95

CARB Method 430 Results
GRI Campaign 1
. — 1 Stack Stack
Engine Condition Pollutant Conc. Conc.
(ppmv) 1‘;2,’,"’&"2)@
Formaldehyde (HAP) 17.2 1226
EﬁgineG Test 9 Acetaldehyde (HAP) 1.10 1.44
Clark TCV-10 | FullLoad |Acrolein (HAP) 0.54 0.71
Butyraldehyde ND
Isobutyraldehvde ND
430-SUM.WK4
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Table 2-24

Canister Results
GRI Campaign 1
Stack Stack
Engine Condition ‘Pollutant Cone. Conc.

(@pmvd) | 50, oz_?;
1,2,3-Trimethylbenzene ND ND|
1,2,4-Trimethylbenzene 0.004 0.005
1,3-Butadiene (HAF) . 0.04 0.06
1,3,5-Trimethylbenzene 0.002 0.002
2,2,4-Trimethylpentane (HAP) 0.05 0.06
Acetylene ND! ND
Benzene (HAP) 0.13 0.17
Butane 1.23 1.61
Cyclohexane . 0.06 0.08
Cyclopentane 0.004 0.006
Engime 6 Test9 Ethane 337 442
Clark TCV-10 Full Load (Ethyl Benzene (HAP) 0.006 0.01
Ethylene ND ND
n-Hexane (HAP) 0.15 0.20
Isobutane 107 1.40
Methylcyclohexane 0.06 0.08
n-Nonane 0.008 0.01
n-Octane 0.03 0.04
Propylens ND ND|
Styrene (HAP) 0.007 0.01
Toluens (HAP) 0.07 0.09
|Xviene (m.p.0) (HAP) 0.03 0.04

E-26
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Table 2-25

Semi-VOST Results
GRI Campaign 1

Engine Condition Pollutant

Stack
Conc.

(ng/dsch)

Acenaphthene
Acenaphthylene
Anthrancene
Benzo{a)anthracene
Benzo(a)pyrene
Benzo(b)luoranthene
Benzo(g h.i)perylene
Benzo(k)fluoranthene
Engine 6 Test 10  |Chrysene
Clark TCV-10 FullLoad |Dibenz(ah)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-¢c,d)pyrene
2-Methylnaphthalene
Naphthalene
Phenanthrene
Phenol
Pyrene

%5%%5%%55%5%5r

E-27
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Table 2-26

Trace Metals Results
GRI Campaign 1
Stack
Engine Condition Pollutant Conc.
(ng/dscf)

Antimony : ND
Arsenic 0.006
Beryllium ND
Cadmium 0.001
Engine 6 Test 9 Chromium 0.06
Clark TCV-10 FulllLoad |Cobalt 0.007
Lead 0.20
Manganese 0.10
Mercury 0.002
Nickel 0.05
Selenium 0.009!

09/15/95 E-28 . TM-SUM.WK4




Table 2-27

Engine Fuel Analysis
GRI Campaign 1
Engine #2 | Engine#3 | Engine#4 | Engine #6
VOC Compounds (ppmv) (ppmv) (ppmy) (ppmv)
1,3-Butadiene . ND ND ND ~ ND
2,2,4-Trimethylpentane 3.8 3.0 3.0 82
Benzene 1.5 1.8 1.8 353
Cyclohexane 13.6 14.0 13.9 33.8
Cyclopentane 26 2.6 2.7 9.7
Ethyl Benzene 0.13 ND 0.26 1.2
Methycyclopentane 12.5 13.1 13.3 328
Toluene 1.7 1.8 1.8 12.8
Xylene (m,p,0) 1.1 0.94 034 6.4
n-Butane 633 628 637 743
n-Hexane 89.3 88.1 89.5 78.3
n-Heptane 41.5 43.4 41.4 33.3
Methane (%) 94.3 94.0 95.0 877
Ethane (%) 2.6 2.6 2.7 2.4
[Propane (%) 0.30 0.30 0.30 0.38
08/10/95 E-29
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Table 4-2

Station 3A CEM Results
Engine 102
C-B LSV-16 -
- est Period  — - -1 2 - 3
Condition Full Full Low
1494 &/15/94 &N5/94
‘est Time 1600-2100 0832-1314 1437-1637
bient Conditions .
ic Proxs (" Hg) 22 2.2 29.20
ient Temperature (F) 87 83 80
ive Humidity (%) 620 73.0 87.0
tute Humidity (1b H20/1000 Ib dry sir) 17.87 18.35 19.74
e Operating Conditions
rake hersepower (BHP) 405% 4202 3364
(%) 98.0 101 $7.0
Speed (rpto) 321 325 302
vel Flow (scffmin) 487 497 412
Input (MMBtwhr) ) 333 337 280
Ratc(BtwBHP-kr, HHV) 48 8145 8440
Rate(BtwBHP-br, LHV) 7556 7372 7639
NG HHV (Brw/sef) 1159 1148 1148
G LHV (Btwsef) : 1049 1039 1039
Exhaust Gas Conditions
Vel. Flow (dscfin) - M 2 7381 6947 6381
ol. Flow (dscfm) - M 19, Fd (b) 2735 8678 7526
Stack gas temp (F) 976 976 968
isture (%V) 13.0 14.1 119
9.6 94 99
02(%V) (¢) 6.33 6.33 6.0
\Ox (ppmvd) 1749 1657 828
(pprmovel) 203 217 247
) 1666 1677 1203
Exhaust Emixsions -
NOx (ppmvd @ 15% O2) 913 850 442
Ox (Tb/hr) _ 109 1029 M4
Ox (g/BHP-hr) 122 111 6.0
Ox (IvMMBts) 33 31 16
Ox (tona/yr) 47 451 195
0 (ppmvd @ 15% O2) 106 m T2
O (Tbvhr) 17 82 8.1
CO (/BHP-hr) 0.9 0.9 L1
0 (IbMMBtu) : 0.2 0.2 0.3
CO (tons/yr) 3.8 35.9 354
C (prmvd @ 15% 02) 1000 © 1002 1097
4.7 422 - 383
C (g/BHP-hr) 4.7 45 52
C (Ib/MMBtu) 1.2 1.3 14
) 182 185 168

& Basedon HHV
b Used in cmission rate calculations
e CEM salyzer not operating, FTIR CO2 values shown
Note: Heating values based on 60°F reference.
M19 flow rates based on 68°F reference.

ENG102-AWK4
110295
sdg/camp-3 November 30, 1995
tst.Ipt E-33 30,
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.Table 4-3
Station 3A CEM Results
Engine 101
C-B LSV-16
‘est Period 1 2 3
|&n Condition Low Full Full
te 61594 6/16/194 6/16/94
[Test Time 1831-1935 0915-1405 1415-1806
|Ambient Conditions
ic Press (“ Hg) 29.60 29.40 29.20
ient Temperature (F) 84 20 29
ative Humidity (%) 720 78.0 53.0
atc Humidity (b H20/10001b dry air) 18.48 17.58 17.90
e Operating Conditions
horsepower (BHP) 3311 4056 4117
%) 5.0 93.0 99.0
ine Specd (rpm) 303 32t 325
ue] Flow (scf/min) 423 478 486
Inpur (MMBtwhr) (a) 287 324 33.0
cat Rate(Bt/BHP-hr, HHV) 8800 8118 8126
Rate(BtwBHP-r, LHV) 7964 347 7355
G HHV (Btu/scf) 1148 1148 1148
G LHV (Btw/sef) 1039 1039 1039
[Exhaust Gas Conditions
7125 7195 - 7319
8581 8421 8409
922 962 270
122 13.5 13.5
11.0 95 9.3
5.51 6.15 6.11
259 1297 1544
209 258 258
2269 1950 1879
|[Exhaust Emissions
Ox (ppmvd @ 15% O2) 154 671 785
Ox (Ib/hr) 15.9 78.2 93.0
Ox (/BHP-hr) 22 3.7 10.2
Ox (Ib/MMBtu) 0.6 24 2.8
O (tons/yr) 69,7 3425 407.2
O (ppmvd @ 15% O2) 124 134 131
{CO (1b/hr) 78 9.5 9.4
CO (¢/BHP-hr) 1.1 11 1.0
CO (Ib/MMBtu) 0.3 0.3 03
CO (tons/yr) 34.2 41.5 41.3
C (ppmvd @ 15% 02) 1540 1167 1105
ITHC (Ib/hr) 55.2 473 45.5
[THC (g/BHP-hr) 1.6 5.3 5.0
[THC (I MMBtu) 1.9 15 14
((THC (tons/yr) 242 207 199
a8 Based on HHV
b Used in emission rate calculations 11/10/95
¢ CEM analyzer not operating, FTIR COZ values shown
Note: Heating values based on 60°F refirence. ENG101-A WK4
M19 flow rates based on 68°F reference.
November 30, 1995
f:fl/;fmp' 3 E-34 275-114-06-13




Table 4-6

Station 3A FTIR Results
Engine - Condition - Pollutant - Conc. Come, * ~_EminionRate
(ppoovid) "5'%""0‘ (n/hr) (/BHP-br) | (MMDBta) |  (tonsiyr)

| Acetaldchyde (HAP) ND a— — — — —

Acetylene 375 192 013 00l 0.004 oss}

Actolein (HAP) . ND — — —_— —_ -
102 Tet2  [Ethane 352 151 143 015 004 6258
LSV-16 101% Load [Ethylene 695 3.57 0.6 0.03 001 115
Fortoaldchyde (HAP) 311 160 125 0.14 0.04 553

1940 955 419 453 1.24 124

Methancl (HAF) (% 0.40 0.03 0.004 0.001 als

Propyiene ND — — — = —

Acetaldehyde (HAP) ND — — — — —

' 104 5.58 0.32 0.04 0.01 1.3%]

(HAP) ND —_ —_ —_ | ——

02 Tet3  |Ethane 337 18.08 118 0.16 0.04 s.a0f
LSV-16 $™Losd [Ethylene ND —_ —_ — S —]
Formaldehyde (HAP) 353 150 124 017 0.04 5.44/

Methane 1912 1026 3538 483 1.28 157

(HAP) 097 0.52 0.04 0,005 0.00 0.16

lene 1.78 0.95 0.09 | 0.01 0.003 0.381

(HAP) ND —_ —_ . — -

|Acetylens 3.4 1.87 0.1l 0.01 0.004 043

Acrolein (HAP) ND —_ —_ — — —

101 Testl  |Ethane 433 258 .73 024 0.06 760
LSV-16 85% Load (Ethylens 122 725 0.45 0.06 0.02 1.9
Formaldehyde (RLAP) 330 197 132 018 0.05|. 5™

Methane 2611 1556 558 764 1.54 244

Methanol (HAP) 0.34 0.50 0.04 0.005 0.001 016

Propvlene ND J j— — —_— i

Acctaldehyde (HAP) ND —_ —_ — — —

Acetylene 3.56 189 0.12 001 0.004 0.5§

Acrolein (HAP) ND —_ —_— — — —_

101 Test2  [Ethane 371 192 1.96 0.16 0.04 6.3%
LSV-16 9%%Load  |Ethylene 83 430 0.30 0.03 0.01 133
Formaldelyde (HAP) 331 171 1.30 0.15 0.04 5.70

Methane B 1127 457 511 141 200

[Methanol (HAF) asn 047 0.04 0.004 0.001 al7

Prepylene ND — —— — p— —

Acctaldehyde (HAP) - ND —_ — — —_ —

Acetylene 419 213 0.14 0.02 0.004 0.62

| Acrolein (HAF) ND —_— —_— — — ]

101 Test3  [Ethane 357 182 1.40 0.15 0.04 515
LSV.16 99%Losd |Ethylenc 736 4.00 0. 0.03 0.01 1.26
Formaldshyde (HAP) n2 158 1.2 0.13 0.04 5.36

Methane . 1963 . OB 411 453 1.28 130

Methanol (HAP) 0.81 0.4t 0.03 0.004 0.001 0.15

Propvlene ND — —— = =l =

072695 FTIR_STMWK4
sdg/camp-3 November 30, 1995

tst.opt E-35 275-114-06-13



Table 4-8

Canister Results

" Engine Cuondition Pollatant Conc. Cone. " Emixion Rate
@puvd) | G2 8 | gbw) | @mHP-r) | QbMMBUY) | (ronsir)
1,2,4-Trimethylberzene ND! ND —_— I R —
1,%Butadiens (HAP) ND) ND —_ e _— -
1,3,5- Trimethylbenzens ND) ND ——— —_ —_— —
2,2,4-Trimethyipentanc (HAP) ND ND —_— —_ — —_
|Benzene (HAF) 0.009 0.005 9.25-04 1.0E-04 2.8E-05 4.0E-03
Butane 0.20 0.11 1.6E-02 1.8E-03 4.8E-04 7.0E-02,
Cyclohexanc NDy ND - — —_— —_—
102 Testl  |Cyclopeniane ND| ND —_ —_ — -
18V-16 98%Load [Ethanc 20.6 10.8 $.4E-01 9.4E-02 2.5E-02 3.7E+00
Staticn 3A Ethyl Benzene (HAF) ND) ND —_— — —_ —
n-Hexane (HAF) 0.006 0.003 6.4E~04 72E-05 1.9E-05 2.8E-03
Methyicyclobexane ND ND —_ —_— —_ —_
n-Octane . NDi ND a— — J— —
n-Pentane 0.02 0.01 2.3E-03 2.6E-04 7.0E-05 1.0E-02
Propane 1.85 0.97 11E-01 1.2E-02 3.3E-03 4.9E-01
Styrens (HAF) 0.003 0.002 4.4E-04 4.9E-05 1.3E-05 1.9E-03
Toluzne (HAF) ND ND — —_ —— O
(m.p0)-Xylene (FIAF) ND ND — — — Lo
1,2,4-Trimethylbenzene ND: ND —_ ——— —_ —
1,3-Butadicne (HAP) ND ND —_ —_— — ]
1,3,5-Trimethylbenzene NDY ND — — —_ —
2,2,4-Trimethylpentane (HAP) ND) ND — —_ _— O
Benzene (HAF) 0.03 0.01 2.7E-03 3.1E-04 8.5E-05 1.2E-02
Butanc 0.26 0.14 2.0E-02 22E-03 6.2E-04 8.7E-02
Cyelohexane NDy ND —_ —— — —_
101 Test2  |Cyulopentane ND ND —_ _— — —
L5V-16 98% Load |Ethane 329 17.0 13E+00| = 1.5E-01 4.0E-02 5.7E+00
Station 3A Ethyl Benzene (HAP) NDy ND — — —_ —_
n-Hexane (EHAP) 0.002 0.001 2.6E-04 2.9E-05 8.0E-06 1.1E-03
Methylcyelohexane ND ND —_— —_— —— —
n-Octane ND| ND e— —_— n—an —
n-Pentane 0.02 0.01 1.9E-03 21E-04|- - 5.8E-05 2.3E-03
Propane 281 145 1.6E-01 1.8E-02 S.0B-03 7.1E-01
Styrene (HAP) ND| ND — — —_ —
Tolusne (HAP) ND ND —_— —_ — —_
I(m.p,0)-Xviene (HAP) ND, ND —_ —_— =— —
11/08/95 CAN-SUM.WK4
November 30, 1995
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Table 4-9

Station 3A GC Results

Stack .
Condition Polwagt | Come Coae. | Come . Emission Rats
(Gpavw) | (ppevd) Qg_,&"‘_% o) | @BEPAD | awaMBr | (ot

Methune 1674 1524 1005 0.9 4.8 126 1

Ethane 2 s 145 114 a3 0.034 %

C1 (az metane) 1680 w3 - 1008 121 4n 1.26 1

C2 (a2 cthane) 245 w3 148 LI6 013 0.035 5.06

Tatl  |C3 (a3 propans) 127 146 1.82 03 010 0.026 i

98% Lond  [C4 (a3 tnzame) 2.03 23 -] o18 0.02 0.005 0.8t

C5 (a3 pertane) 152 115 0.5 a7 0.02 0.005 0.75

CS (2 hexano) 1.14 131 058 0.15 0.02 0.005 087

€7 (a5 bepums) 1.54 .77 052 024 03| - - 007 106

[Total C1-C7 (ns methanc) 1789 2056 1074 4“3 5.02 1.35 196

Methane 2204 2566 1316 55.4 5.99 1.85 243

Ethane 336 11 20.1 159 a7 0.047 &96

C1 (a3 mathane) 215 2579 138 ss9 604 1.66 5

€2 (= athane) 17 392 201 1.59 0.17 0.047 &%

Ter2  |C3 (a0 propane) ns 139 .11 0.52 0.09 0.024 3.61

101% Lond  |C4 (33 batane, 253 295 1.5 03 0.02 0.007 101

C5 (2 petane) 135 157 0.1 01s 0.02 0o0s| . aer

C5 (33 hexme) 012 034 0.43 oo 0.01 0.003 0.4

C7 (as heptane) 2.55 297 152 0.40 0.04 0.012 176

Toral C1-C7 (31 methano) 2341 2125 1398 $9.0 6.38 175 259)

Methame 2023 2w 1210 450 5.49 1.5 215

Ethane ns 3.9 191 145 0.16 0.045 64

C1 (39 methane) 2034 51 1217 94 - 553 1.53 27

C2 (m cthane) 320! . 370 151 146 0.16 0.045 63

Tet2  |C3 (a5 propwas) , 133 154 7.96 ‘089 0.10 0.027 Y )

98% Lond  [C4 (as bazane) 3.24 375 1.94 0 0.03 0.009 128

€S (ax pentanc) 1.49 L72 0.89 016 0.02 0.005 on

C6 (as heane) 0.65 075 0.39 0.08 0.01 0.003 0.37

C7 (ax heptane) 295 a L7 0.45 0.05 0.014 196

Tota) C1-C7 (a3 methane) 22 2575 1332 54.1 £.06 1.57 =7

Methane P 2444 1243 [T 5.64 1.55 24

Ethane ) 3.0 382 19.4 1.50 0.17 0.05 6.53

C1 122 methane) 2124 2455 1249 515 5.68 156 . »g

Ce a3 cthane) 331 383 19.5 1.5 0.17 0.05 6.60

Te3 C3 (as propane) - 134 15.5 7.88 089 0.10 a.a27 in

99% Losd  [C4 (as butane) 277 436 -] 0.33 0.04 0.010 1.45

CS (a3 pentano) 1.81 209 1.06 0.20 0.02 0.005 os?

C5 (a3 hexane) 0.73 0.34 0.43 0.10 0.01 0.0029 042

C? (1 beptxs) rX /] 3.4 175 045§ 0.05 0.014 ;1

Total C1-C7 (x methame) 262 2615 1330 54.9 6.05 1.66 240
a72695 GC-SUM. WK
sdg/camp-3 November 30, 1995
35{1,, F E-37 275-114-06-13



Table 4-11
CARB Method 430 Results

: Stack

Test Load Conc.

Station Engine Period Condition Pollutant (ppmv)
Formaldehyde (HAP) 0.05
Acetaldehyde (HAP) 0.0
102 1 Full Acrolein (HAP) 0.02
LSV-16 Butyrald/Isobutyraldehyde 0.07
. Propionaldehyde 0,01
Formaldchyde (HAP) 0.11
Acctaldehyde (HAP) ND

102 2 Full Acrolein (HAP) ND| .
_ LSV-16 . | Butyrald/Isobutyraldehyde 0.17
3A Propionaldehyde "ND
: Formaldehyde (HAP) ND
Acetaldehyde (HAP) ND
101 2 Full Acrolein (HAP) ND
LSV-16 Butyrald/Isobutyraldehyde 0.03
Propionaldehyde ND
Formaldehyde (HAP) 0.05
: Acctaldehyde (HAP) ND
101 3 : Full Acrolein (HAP) ‘ ND
LSV-16 Butyrald/Isobutyraldehyde 0.05
| Propionaldehyde ND
Formaldehyde (HAP) 0.5
Acetaldehyde (HAP) " 034
2 4 Full Acroléin (HAP) 022
GMV-10TF Butyrald/Isobutyraldehyde 0.07
3B . Propionaldehyde 0.05
Formaldehyde (HAF) 1.57
Acetaldehyde (HAP) 0.53
2 4 Full Acrolein (HAP) 0.58
GMV-10TF Butyrald/Isobutyraldeliyde 0.08
Propionaldehyde 0.08 |
Note: Sample spike results suggest interference from unknown flue gas constituents which consumed
the DNPH solution (See Section 5.3.1).
. November 30, 1995
o/ amp-3 E-38 1160613




Table 4-12

Semi-VOST Results
—— - - —
Engine Condition Poflutant Conc. Emission Rate
(ug/dsch) (vhr) (¢/BHP-hr) | (tonsyr) |
Acensphthene NDi — —_ —
Acenaphthvicne ND; — —_ —_—
Anthrancene ND —— — —
Benzo(ajantiracene ND —— — —
: Benzo(a)pytens ND: —— —— —
Benzo(e)pyrens ND —_ —_ —
Benzo(b)fluoranthene ND —_ — —
Benzo(g.h,i)perylene ND —_— — —
Benzo(k)fluoranthene ND — —_ —
102 Test!  |Bipheayl 7.10 8.2E-03 9.2E-04 3.6E02
LSV-i6 938%Load (Chrysene ND — —_— —
Station 3A iDiberz(a,hjanthracene ND —_— —_— —_
: :Dibenzofitran 1.8 1.4E-03 1.6E-04 6.2E-03
: ‘Fluorene 0.18; 2.1E-04 23E-05 9.1E-04
! :Indenc(1,2,3-<,d)pyrens ND, - — —
| §2-Meﬂ1y|naphlhalene ND! — — —
‘Naphthalene 035} 4.0E-04 4.5E-05 1.8E-03
‘Perylene ND|- — —_ —
| Phenanthrene ND! — — —
{Phenol 1.o9i 1.3E-03 1.4E-04 $.5E-03
‘Pvrene ND —_ —_ —
: Acenaphthene NDi — S —
Acenaphthvlene ND; —_ — -
‘Anthrancene ND —_ —_— ——
'Benzo(a)anthracene NDl —_— —_ —_
‘Benzo(a)pyrens ND; -— — —
| Benzo(e)prrene ND — -— —
i Benzo(b)fiuoranthene ND — — —
iBenzo(g h,i)perylene ND — — —_—
!Bcnzo(k)ﬂ'uonnlh:ne ND —_— —_— wr—
101 Test2 |Biphenyl 5.18 5.8E-03 6.5E-04 2.5802)
LSV-16 98% Load ;Chrysene ND — — —_
Smtion34 ' Dibenz(a,h)anthracene ND —_ —_ —
j .Dibenzofuran ND — — —
i Fluoranthene N'D! —_ —_— —
: ‘Fluorene 0.40! 4.5E-04 5.0E-05 1.9E-03
! tndeno(1,2,3-c,d)pyrens ND — — .
:2-Methyinaphthalene ND! ——— —_ —_
iNaphthalens 0.25! 2.3E-04 3.1E-05 1.2E-03
‘Perylene ND! — —_ —
;Phenanthrene ND! — — —
.Phenol 0.30: 33E-04 3.7E-05 1.5E-03
Pyrene ND- —_ o —
07/26.:95 SEMIVOST.WK4
November 30, 1995
sdg/camp-3 ,
tsfl{pt E-39 275-114-06-13



Table 4-13

PMm Results

Engine Condition Pellutant Coae. ) T Emiuion Rate )
(gridact) (bhr) - | (/BHP-hr) | GWMMBe) | (tonaiyr)

102 PM-10 0.00002 LSE-03| 1.6E-04 43E-08 6.5E-03
LsVa16 Tet2  |Organic Condemsible PM 0.003 24E-01 2.6E02 7.1E-03 L1E+00
Suticn3A | 101%Losd |Inorganic Condensible PM 0.003 2.3E-01 2.6E02 7.2E-03 L1E+00

101 PM-10 0.00005 3.6E-03 4.0E-04 11E-04 1.6E-02
LsV-16 Tet3  (Organic Condepsible PM 0.001 1.0E-01 L1E-02 3.0E-03 4.5E-01
Sution3A | 99%Losd |Inorganic Condemsiblc PM 0.002 L.1E-01 1.2E-02 34E-03 4.9E-01

2 PM-10 * o — - - -
GMV-10TF Tet2  [Organic Condenaible PM 0.02 R 1E-01 3.2E01 7.76-02 3.5E+00
Station3B | 104%Load |Inorganic Condemible PM 0.003 L1E-01 42602 1.0E-02 4.6E-01

2 PM-10 0.0004 12E02 4.6E-03 LIE-03 5.1E02
GMV-10TF Tet3  [Organic Condensibie PM 0.0004 126402 4.96-03 1.2E.03 5.4E402
Station3B | 104%Losd (Inorzanic Condensible PM 0.002 3.0E.02 32802 7.6E-03 3.5E-01

¢ Filter was torn during sampling

07/24/95 PM10-SUM.WK4
November 30, 1995

zg{:mp' ? E-40 275-11406-13




Table 4-14

Fuel Gas Canister Results (ppmvd)

lll’olhtant Station3A | Station3A | Station 3B | Station 3B
_ 06/1494 06/16/94 06/18/94 06/19/94
1,2 4-Trimethylbenzene 207 0.88 0.17 0.16]
1,3-Butadiene (HAP) ND ND ND ND
1,3,5-Trimethylbenzene 298 139 0.16 0.16
D 2 4-Trimethylpentane (FAP) 109 5.88 1.1 222
98.0 424 0.75 141
818 395 852 915
571 29.0 3.98 7.05'“
16.1 845 3.4 4.70
19600 8600 194000 189000
4.03 .87 ND ND
95.4 54.1 163 26.2
758 420 297 322
61.3 328 3.16 6.11
9.22 486 0.43 0.39
24.9 13.7 112 1.44
0.89 0.43 ND ND
69.2 30.1 0.48 0.66
254 10.7 0.24 - 0.28
sdg/camp-3 November 30, 1995
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Table 4-2

Station CEM Results

Waukesha L7042GU
‘est Period 3 4
md Condition Intermediate Low
pling Location Before NSCR Before NSCR
223/9%4 824/9%4
1905-2028 1020-1201 |
bient Conditions
venectric Pressore (in. Hg) 247 255
bicnt Temperaturs (°F) 74 87
give Humidity (3) 65.4 367
s. Humidity (B H2OMb dry 2ir) 12.0 10.4|
ine Operating Covxhitinns
horespower . 644 362
ad 38 52
[Engine Speed (rpm) 813 ™
[Fuci Flow (scffmin)  (a) g28 54.7
Heat Input (MMBt/hr)  (b) 4.95 328
[Feat Rate (BrwBHP-br, HHV) 780% 9185
(Heat Rate (Bto/BHP-hr, LEV) 7035 8279
ING HHV (Bto/scf) 1011 1013
ING LHV (Bu/scf) 911 913
[Exhaust Gas Conditions
oL Flow (dscfm)-M2  (c) 1274 474
ol. Flow (dscfm) - M19, Fd ne 472
{lStack Gas Temperature (°F) ™6 641
Modstre (%V) 20.7 20.5
02 (%V) 042 0.35
02 (%V) 12| -’ 1.5
INOx (ppmvd) 2843 2542
O (ppmvd) 3714 2650
C (pomvw) 1048 13541
[Exh Emissions
INOx (ppravd @ 15% O2) 819 730
INOx (Tohr) 259 3.6
NOx (g/BHP-hr) 183 10.8
INOX (TMMBtu) 5.24 263
INOx (tons/vr) 114 378
O (ppowd @ 15% O2) 1070 772
O (vhr) 206 5.56
O (g/BHP-hr) 14.5 696
O (BWMMBtu) 4.16 170
O (tons/yr) 90.3 U3
C (ppmvd @ 15% O2) 381 504
C (i) 4.19 2,07
C (g/BHP-Ir) 2.96 259
C (vMMBi) 0.85 0.63
¥y ona/yr) 184 9_‘_

a Fucl flow rate is suspect due to data colicetion difficultics.

b Based on HHV
¢ Used in emission calculations,

Notc: Heating valucs based on 60°F reference,
M19 flow rates bascd on 68°F reference.

November 3), 1995

225-114-06-14



Table 4-3
Station CEM Results
Waukesha L7042GU
After NSCR - -
est Period 1 2 3
Toad Condition Full Full Low
Sampling Location After NSCR After NSCR After NSCR
D 23194 8/23/94 8/2494
‘est Time : 1146-1345 14241722 1210-1306
Ambient Conditions
[Baromctric Pressare (in. Hg) 29.54 2949 ‘ 29.54
mbicnt Temperatare (°F) 37 87 92
Relative Humidity (%) 352 40.1 72
e, Humidity (Ib H2O/b dry air _10a 113 93
Engine Opersting Conditions
Brake horespower (BHP) 692 671 359
Load (%) 95 7} 51
Engine Speed (rpm) _ 09 3] 79
Fuel Flow (scffmin)  (a) 88.0 34.6 54.7
Heat Ipat (MMBhr) (b)) - 5.26 5.05 .28
[Heat Rate (Bto/BHP-hr, HHV) mz 7646 9275
Heat Rate (BwBHP-br, LHV) 6952 6888 8360
NG HEV (Buv/acf) 1011 1011 1013
NG LHV (Btwscf) o, 911 913
Ex] Gas Conditions
ol. Flow (dscfm)-M 2 (c) : 1274 1274 474
oL Flow (dscfin) - M19, Fd 746 7ns 464
Stack Gas Temperature (°F) ‘ 79 79 641
Moistare (%V) 20.7 20.7 20.5
02 (%V) 0.04 0.06 0.00
02 (%V) 117 L7 120
INCOX (pprvd) 8.03 2.38 353
O (ppord) 68.5 69.5 358
IC (ppmver) - 607 640 846
Exhaust
INOx (pprovd @ 15% O2) 227 237 10.0
INOx (Tbv/hr) 0.07 0.0% 0.12
INOx (2/BHP-hr) 0.05 0.05 0.15
INOX (IMMBm) 0.01 0.02 0.04
INOZ (tons/yr) 0.32 0.33 0.53,
* |co pmwvd @ 15% 02) 194 19.7 ' 10.1
CO (vhr) 0.38 0.39 0.07
CO (z/BHP-x) 025 0.26 0.09
O (VMMBt1) 0.07 0.08 0.02
O (tormivr) 1.67 : 1.69 0.32
C (ppewvd @ 15% O2) 217 ‘ 228 301
(ibvhr) 243 2.56 1.26
(2/BHP-br) 1.59 1.73 1.59
(/MMBtu) 046 0.51 0.38
1% tons/vy - 106 11.2 55
a Fuel flow rate is suspect due to data collestion difficalties,
b Bascd on HHV
¢ Used in emiztion calenlations,
Note; Heating values based on 60°F reference.
M19 flow rates based on 68°F toforence.
sdg/eri/camp-4 , November 30, 1995
Test-rpt.rev E-46 275-114-06-14




Table 4-4

Station CEM Results

Engine1
C-B GMVA-10
ext Period 6
Load Condits Intermedi
2 82594
‘et Time 0952-1020
i etric Presmure (in. Hy) 20.52
ent Temperature (°F) 84
Humidity (%) 34.7
Humidity (b H20/b dry air) 89
[Braks horespower (BHF) 1159
Load (%) 87
Engine Speed (rpm) 26
Fael Flow (scf/min) () -
Heat Input (MMBtwhr) -
[Heat Rate (Bto/BHP-tnr, HHV) -
[Heat Rate (Ba/BHP-br, LHV) -
ING HHV (Btw/scf) 1009
G LHV (Biw/sef) 910|
Exhanst Gas Conditions
al. Flow (dscfim) - M 2 NA
al. Flow (dscfm) - M19, Fd -
Stack Gas Temperature (°F) 517
IMoisture (36V) 730
02 (%V) 146
CO2 (%V) 3.43
INOx (ppmvd) 141
CO (ppurvd) 790
C (ppmvw) 1353
[Exhayet Emissians
NOx (ppmvd @ 15% 02) 132
[NOx (Tvhr) -
INOx (9/BHP-he) -
INOx (IbMMBtu) -
INOx (tonz/yr) -
CO (pposvd @ 15% 02) © 739
CO (Twhr) -
CO (¢/BHP-hr) -
CO (IWMMB -
ICD (tona/yr) -
" (ppmvd @ 15% O2) 1364
THC (Ibvkr) -
C (/BHP-br) -
(WMMBtu) -
ITHC (tons -

a Fucl flow measurcments from this cagine are considered suspest.
Due to the computational procadures cmployed, thess inaccuracies
¢mission factors, therefore, these parameters are not calculated,

sdg/gri/camp-4 November
Test-rpt.rev E47 275-11?’-016-”514



Table 4-5
Station CEM Results
Engine 4
C-B GMVC-10C
7 9 H I
 Full Full -~ Full Low
Before Catalyst | Before Catalyst | Before Catalyst | Before Catalyst
82504 8/26/94 8/30/94 8730194
1705-1986 1310-1537 1555-1618 1656-1735
29.44 2947 29.36] 2935
Ambient Temperatire °F) 85 89 85 84
Relative Humidity (%) 37.8 40.5 ) 29.4 44.8
AbS air) 10.1 124 8.0 11.4
1732 16741 1705 1422
97 93 95 79
g 200 300 299 299
|Fuel Flow (sef/min) 211 213 212 185
eat Input (MMBtwhr) 12.6 127 127 11.0
7368 7706 7550 7880
6640 6945 6803 7100
1009 1009 1011 1011
910 910 911 911
84386 NA 8338 8371
ol Flow (dscfm) - M19,Fd  (b) 6920 6866 6633 6039
Stack Gas Temperature (°F) 574 517 506 507
Moisture (%V) 7.26 730 8.20 795
15.5 154 153 15.5
2.86 296 292 2.81
39.2 34.1 36.9 202
162 181 178 237
1218 1559 1426 1948
43.1 369 386 2.1
1.94 1.68 1.75 0.87
0.51 0.45 0.47 0.28
0.15 0.13 0.14 0.02
8.50 7.35 7.67 3.83
179 195 186 260
4.39 5.41 5.15 6.25
1.28 1.47 1.37 199
0,39 0.43 0.41 0.57
21.4 23.7 225 27.4
1446 1817 1624 2317
22.6 28.8 256 31.8
593 7.79 6.82 10.2
1.80 226 202 2.88
99,1 126 112 139/
2 Based on HHV
b Used in cmission calculations.
Note: Two power outages occured during Run 9
Note: Heating valucs based on 60°F refepsnce. 11/10/95
M19 flow rates based on 68°F refercnce.
: EABR-SUM.WK4
sdg/gri/camp-4 November 30, 1995
Test-rpt.rev 275-114-06-14.-
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Table 4-6

Station CEM Results
Engine 4
C-B GMVC-10C

est Period 8 10
[Load Condition Fall Intermediate
Sampling Location After Catalyst After Catalyst
Da T RR6MY 8/26/94
est Time 10511226 1620-1821 |
[Barometric Pressure (in. Hg) 29.47 .45
ent Temperatore (°F) 84 86
Relative Humidity (%) 478 426
nmidity (b H20/b dry air) 12.5 118
[Engine Operating Conditions
Brake horespower (BHF) 1773 1600
Load (%) 99 89
Engine Speed (rpm) 299 300
! Flow (scffmin) 211 203
{Heat Inpat (MMBto/hr)  (a) 126 121
iHeat Rate (BovBHP-hr, HHIV) 7199 7699
[Ficat Rate (Btw/BHP-hr, LHV) 6488 6938
ING HHV (Bto/act) 1005 1009
ING LHV (Bto/scf) 910 910
[Exhanst Gas Conditions
'ol. Flow (dscfm) - M 2 8751 N.
oL Flow (dscfim) - M19, Fd  (b) 6696 6592
Gas Tempezature (F) 517 517
IMoisture (%V) 7.26 730
D2 (%V) 154 15.5
02 (%V) 3.03 296
INOX (ppmvd) 40 331
O (ppmvd) 14.2 127
C (pprvw) 1358 1567
[Exhaust Emissions :
INOX (ppmivd @ 15% O2) 46.9 359
INOX (Tivhr) 211 156
INOx (g/BHP-hr) 0.54 0.44
INOx (IvMMBtu) 0.17 0.13
Ox (trmsfyr) 9.25 6.84
CO (ppravd @ 15% O2) 15.1 13.8
CO (Ibv/hr) - 0.41 0.37
O (z/BHP-hr) 0.11 0.10
0 (IvMMBm) 0.03 0.03
ICO (tonsiyr) 1.81 1.60
C (ppmvd @ 15% 02) 1559 1837
C (Ibvhr) 244 27.8
C (¢/BHP-Ir) 6.25 7.87
C (IVMMBtu) 1.94 229
ITHC (tom 107 122

a Based em HHV
b Used in coission calculations.

Note: Heating valucs based on 60°F reference.

M19 flow ratcs based am 68°F refietence.

E-49

November 30, 1995
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Table 4-7

Station CEM Results

Engine 8
I-R KVS-412 (PCC)
‘ext Period 11 V)
Losd Condition Intermedinte Intermediste
n 827194 827194
est Time 1108-1503 1639-1921
Ambiemt Conditions
! ctric Pressare (in. Hg) 2945 241
ent Temperatare (°F) 91 86
Relative Homidity (%) 327} 350
Humidity (b H20/b dry air) 10.8 9.7
[Engine Operating Conditions
Brake horespower (BHP) 1783 1640
Laad (%) 8 82
[Engine Speed (tpm) 330 330
IFuel Flow (sffmin) 272 253
Heat Input (MMBto/hr)  (a) 16.2 15.1
Heat Rate (BtwBHP-br, HHV) 9739 9340
iHcat Rate (Brw/BHP-hr, LHV) 8327 8418
ING HHV (Btu/scf) 1009 1009
ING LHV (Btw/sct) 910 910
|Exhanst Gas Conditions
ol Flow (dsefim) -M 2 5726 5737
ol Flow (dsetm) - M19,Fd  (b) 4575 4706
Stack Gas Temperature (°F) 741 719
Moisture (%V) 111 1.1
02 (%V) 113 1.4
02 (%V) 536 5
INOX (ppmvd) 69.7 58.7
O (ppmvd) 352 388
C (ppmvw) 1937 3290
[Exhmrt Emissions
INOx (pemvd @ 15% O2) 428 36.6
INOx (Thvkr) 248 198
INOx (g/BHP-hr) 0.63 0.55
INOxX (T/MMBry) 0.15 0.13
INOx (tons/yr) 10.9 27
CO (pprvd @ 15% O2) 216 240
O (ivi) 7.62 7.90
0 (¢/BHP-1m) 194 219
O (IvMMBtu) 0.47 0.52
O (tens/yr) 33.4 34.6
C (ppmvd @ 15% O2) 1336 208
C (Ibhr) 270 434
C (/BHP-br) 6.87 120
C (IWMMBtu) 1.66 2.87
I¥r lons/vr) 118 190

a2 Based on HHV
b Uscd m cmission calculations.

Note: Heating values based on 60°F reference.

MI9 flow ratcs based an 68°F reference.

E-50 -




Table 4-8

Station CEM Results

Engine 9
I-R KVS
et Perind B 14 17
pling Location Before SCR Before SCR Before SCR
82894 82994 &729/04
et Time 1254-1520 08580932 1613-1700
Ambient Conditions
IBarometric Pressore (in. Hg) 29.46 2947 237
Ambient Tempesature (°F) 04 77 o1
Relative Eumidity (%) 2738 521 317
| Abs. Humidity (b H2O/b dry air) 10.1 10.6 103
[Engine Opersting Conditions
Brake horespower (BHF) 1764 1840 1830
Load (%) 28 o1 o1
rine Speed (rpm) 330 332 331
Fucl Flow (safmin) 261 m 266
[Heat Input (MMBrohr)  (a) 156 163 159
[Heat Rate (Brw/BHP-br, HEV) 2950 $978 £821
Heat Rate (Bto/BHP-hr, LEV) 8068 8090 7948
G HHV (Btw/sct) 1010 1011 1011
NG LHV (Btwsct) © 910 o1 911
IExhanust (Gas Conditions
oL Flow (dscfin) - M 2 4181 4259 4259
* Vol Flow (dscfin) - M19,Fd  (b) 3656 3014 3754
Stack Gas Temperature (°F) ™ 779 ™
Moistge (%V) 14.4 144 14.4
02 (%V) 8.27 .56 3.33
02 (%V) 695 693 7.10
INOX (ppnnvd) 3351 3042 3339
O (ppmvd) 138 141 126
C (pormvw) 947 __ 938 900
Ox (ppmvd @ 15% 02) 1566 1454 1567
INO (Ibvhr) 87.7 85.2 9.7
INOx (z/BHP-kr) n6 21.0 23
Ox (TVMMBitu) 5.64 524 5.65
Ox (temalyr) 384 373 393
0 (ppevd @ 15% O2) 64.3 67.6 59,1
O (Itvhr) 219 241 2.06
ICO (g/BHP-hr) 0.56 0.59 0.51
0 (IMMB) 0.14 0.15 0.13
0O (toms 9.6 10.6 9.02}
C (prarvd @ 15% 02) 517 524 493
(lb/ar) 10.1 10.7 9.8
C (@/BHP-hr) 2.59 263 244
C (vMMBtu) 0.65 0.65 0.62
C (tonsivr) 44.1 45.8 43.0]
a Based on HHV

b Used in emission calculations,

Note: Heating values baszd on 60°F refarence.

M19 flow rates based on 68°F refeyence.

sdg/gri/camp-4

Test-rpt.rev
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Table 4-9

Station CEM Results

sdg/gri/camp-4

Test-rpt.rev

b Used in emission calenlations,

Note: Heating values based on 60°F refexence.

M19 flow rates bascd on 68°F reference.

E-52

Engine 9
- -I-R KVS _
‘est Period 15 16
ad Condition Full Fuall
Date 8/29/94 8/29/94
‘ext Time 0959-1330 1413-1549
bient Conditions
| etric Pressure (in. Hg) 29.45 29.39
ent Temperature (°F) g7 Toes
tive Himidity (%) 33.1 318
...... idity (Tb H20/1b dry air) 9.3 112
[Engine Operating Conditions
t horespower (BHF) 1805 1800
Load (%) 90 90
[Engine Spesd (rpo) 331 331
[Fuel Flow (scffmin) 270 265
[FHeat Fipat (MMBto/lr)  (a) 16.1 158
[Heat Rate (Btw/BHP-br, HHV) 2051 8924
[Heat Rate (Btw/BHP-hr, LHV) 8156 8041
ING HHV (Btw/acf) 1011 1011
ING LHV (Bin/scf) 911 911
[Exhaust Gas Conditions
ol. Flow (dscfm) - M 2 4259 4259
ok Flow (dscfm) - M19,Fd  (b) 3890 3204
Stack Gas Tamperatars (°F) 779 ™
Mioisture (%V) 144 144
oz eswn £.60 8.56
CO2 (%V) 6.78 6.20
" INO= (pravd) 677 775
CO (ppoavd) 103 102
C (ppmvw) 240 1001
[Exhaust Emissions
INOx (ppravd @ 15% O2) 325 L)\
INOx (Ib/kr) 18.8 211
INOx (3/BHP-hr) 4.73 532
INOx (To/MMBtn) 1.17 133
INOx (tons/yr) 82.5 925
O (pparvd @ 15% O2) 494 486
CO (bvhr) 195 1.69
O (g/BHP-1r) 0.44 0.42
O (IwvMMBtu) - 011 0.11
O (tops/yr) .65 739
C (ppmvd @ 15% 02) 532 559
C Qb/hr) 10.7 11.1
C (¢/BHP-Ix) 269 279
C (IbMMBtu) 0.67 0.70
C (tons/vr) 470 48.51
a Based on HHV

November 30, 1995
275-114-06-14




Table 4-10

Station CEM Results

Engine 8
I-R KVS e
A B € D E 3 G
92%erB? 25980 B4%sse s3%so LYY $7%/11° 80%/11°
273094 £/30/94 830/94 8730194 8/30/54 873094 83094 -
0745-0815 0503-0944 10131042 1100-1137 1150-1228 1234.1251 1307-1339 |
2941 2942 2043 42 2941 29.40 239
) 78 2 25 26 8 90
6.4 555 470 a2 407 378 364
117 116 11.4 113 113 116 114
1846 1693 1656 1708 1783 1687 1621
o2 25 8 88 ] £7 30
[Engir 330 329 327 323 335 333 333F
Fucl Flow (scfmin) 267 265 276 277 276 254 247
- 159 15.8 165 16.5 16.5 15.1 147
8757 %477 10054 9819 9375 9116 9226
7893| 8542 9008 8850 5450 8216 2315
1009 1009 1009 1009 1009 1009 1009
910 910 910 010 910 910 910
'Vol. Flow (dscfim) - M 2 4531 4572 4553 4518 4517 4517 asm
Vol. Flow (dscfim) - M19, Fd  (b) 4927 4978 5229 5143 5040 4582 4567
mu‘mﬂm 46 T390 756 766 762 79| 733
isture (%V) 120 1.8 107 118 1.8 121 118
02 (%V) 113 11.5 1.6 114 1.2 1.1 n3
CO2 (%4V) 5.19 5.06 5.01 5.13 5.23 530 512
646 533 487 55.7 60.0 670 . 551
378, 419 364 331 394 399 451
2333 3569 4143 2897 2683 1526 3298
397 334 308 345 36.5 40.3 34.0
2.28 1.50 1.82 208 217 220 1.80
0.56 051 0.50 0.54 0.55 059 0.50
0.14 0.12 o © 012 0.13 0.15 012
10.0 £.32 799 8.98 9.43 963| - 7.89)
232 263 230 205 240 240 m
.10 910 8.29 742 8.65 196 298
199 . 244 227 197 220 214 2.51
.51 0.58 0.50 045 0.53 0.53 061
355 398 36.3 325 379 349 393
1631 (2534 2064 2033 1854 1317 2308
325 502 611 a2l 182 250 425
20 134 167 1.2 97 67 19|
204 317 37 255 232 1,65 289
142 20 268 184 167 109 1864
a Based on HHV
b Used in emission calculations,
Note: Heating values based on 60°F reference.
M19 flow rates based on 68°F reference.
111005
ES-PSUM.WK4
sdg/grifcamp-4 November 30, 1995
Test-rpt.ev E-53 275-114-06-14




Table 4-11

FTIR Results
Waukesha L7042GU

Semple
Engine Condition | Locatiom Pallntant Come, Conc. Fabstion Rats
(ppuvd) 15% OF) (fvhr) @DBHP-Ar) | Qomiyr)
Methne 75 202 227 149 9.94
|Acztylene ND ND| e —— —
Ethyieme 0.57 0.16 0.003 0.002 ant
Ethane 167 0.47 0.0t 0.007 0.04
Propylene ND NDj — —_ —
Formaldehyds ND ND| —_ - —_
Wigkesha Test 1 NSCR  |Methmnol 24 089 0.02 0.0t (1)
L7042GU 95% Lond Outlet 1,3 Bunadiene 431 136 0.05 om 023
Acetalidehyde ND ND| — — —
Acrolein 183 1.00 0.04 0. o7
h Betrene ND ND| — J— —
Cyclohaane ND ND| — _— _—
[ Tahtene ND ND — —
m-Xyleae ND ND| — — o
Methme 742 210 236 159 1032
Acatylene ND ND| — | ]
Etiryienc 0.60 0.17 0.003 0.002 001
Ethane 191 054 0.01 0.008 005
Propylene ND ND —— —— —
Fenmldchyde ND ND —_— | P
Wgkein Tat 2 NSCR  (Methancl 344 097 0.02 0.01 o.10
L7042GU N%Lod | Owiet |13 Butadiene 458 14t 0,05 0.04 on
' | Acetldelyde ND ND — — —_
Acrolein 450 139 0.08 0.04 024
Benzere ND ND _— —_ ]
Cyeloherane ND ND — — ——
Toloee ND ND —_ p— _—
- Xyleme ND ND —_ — —.
Metiane 1019 54 323 228 14.96
Acetyleze ND . ND — — —
Ethylene 353 102 020 0.14 036
Ethane 164 a7 0.10 0.07 0.43
Propylene ND ND| — —_ —
Farmaldchyde 229 660 o] 0.10 0.60
Wankesha Ten3 Befre  |Methunal 435 123 003 002 012
L7002GU 88% Load NSCR |1, Butadiens 3.50 1.0 0.04 0.03 .06 ‘
Acetaldehyde ND ND — —] e !
Acralein ND ND — — —_ :
Benzene ND ND)| — —_— —
Cyclohesame 246] . - om 0.04 0.03 010 !
(Tolueme ND ND — —_ —_ !
m-Xylene ND ND, — —_ —
Metkime o84 282 116 1461 ()
Etirylene 482 139 0.10 0.2 o]
Ethane 254 729 0.06 0.07 025
Propylens ND ND — —_ )
Femmldeiyde 243 696 0.05 007 024
Wankesta Tentd4 Before  |Methanal 426 L2 001 0.01 0.04
L2042GU 52% Lowd NSCR |1, Butadiene 3.99 115 0.02 0.0z 0.07
Aceldchyde 2.6% 076 0.009 0.01 0.04
Acalein ND ND| —_ e —
Benzeme ND ND —_ — —
Cyelahexans 0.29 008 0.002 0.002 0.008
Taluene ND ND — — -
o-Xylene ND ND — — = 11155
W-FTIR WK4
sdg/gri/camp-4 E-54 November 30, 1995
Test-rpt.rev ‘ 275-114-06-14




Table 4-12
FTIR Results
Engine 1
C-B GMVA-10
Sample
Engine Condition Location Pollutant Cooe, Come. Emission Rate
vy | PEH8 | qwi) | @EEPA) | (omiy)

Methane 664 62 e ] e}

Acctylene ND ND —— | a—

Ethylene 2.95 276 —_— —_— —

Ethanc 13.0 122 — — —_

Propyleuc 3.99 3.74 — —_ —_

Formaldchyde 7.82 732 — —_ —_

Engine 1 Teat 6 Exhast  |{Mcthanol ND ND — a— o—
C-B GMVA-10 | 279%Load 1,3 Butafiens ND ND —_— — —
 Acetaldchiyde ND ND — — —

Acrolein © 135 126 —_ —_ —

Benzene ND ND — JE—— —

Cyclohexane ND) ND — - o

m-Xylens NI ND/ —_— —_ —_—

Note: Emission rates are not prescated as no exhaust flowrate was calculated for this engine.
1171795
_ EI-FTIR.WK4
sdg/gri/camp-4 November 30, 1995
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sdg/gri/camp-4
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Table 4-13

.FTIR Results
Engine 4
C-B GMVA-10C

Saniplc .
Engine Cendifisn | Lecation Pellotar Covc. Cone. Emirsien Rate
Gravd) | GEES [ @ibe) [ pBHPar) | (onaiyr)

Methanc 1 1433 26 592 5.0
' Acetylene 054 102 0.026 0.007 o1l
Ethylene 214 390 025 0.064 108
Ethane 245 28 o 021 347
{Bropylene 417 456 0.19 0.05 01
Engine 4 Tet?7 | BeforeCO {Formaldshyds 203 22 0.66 017 288
CcB 9T%Load | Camlyst  [Methanol 0.88 0.9 0.030 0.008 013
GMVC-10C ‘ 1.3 Budiens ND ND — — —_
|Acctaldehyde ND Np —_— _ —
|Actotein ND ND — — —
Benzens ND ND s -_— —_
Cyclohexane ND ND — J— —
Toluene ND ND — — —
m=Xylene ND ND | —_ —
Meth 56 746 116 297 508
Acetylene ND ND — — —]
Ethylene 3.09 331 0.09 0.02 039
Ethane 137 147 0.43 ol 187
Propylene a1 448 ols 0.05 0.50
Engine 4 Test® After CO  [Farmaldehyda 815 Y] 0.26 007 112
cB o®load | Camlyst [Methanol ND ND -_— —_ —
GMVC-10C 1,3 Bundiene ND Nb[ — e ]
Acztaldehyde ND ND — — —
Acrolein 141 152 0.08 0.0z 036
Benzene ND ND — —_ —
(Cyclohexane ND ND, —, —_ -
Toluene ND ND — —_— —_
m-Xylene ND ND — —_— —
[Methane 1333 1536 245 td 167

Acctylene 082 09 003 0.007 01l 1
Ethylene 9.58 1028 029 0.08 126

Bthane 293 34 094 025 an !

IPropylens 287 3.08 013 0.03 056 1'

Engine 4 Tet9 | BeforeCO |Formaldehyde 20 36 omn 019 3.08 "
CB 9%Losd | Camlys |Methanol 035 038 001 0.003 005
GMVC-10C 1,3 Butadiene ND ND — - —
Acctaldehyde 164 176 o0t 0.0z 034
Acrolein 187 2.00 ol 0.03 0.49
Benzene ND ND —_ — —)
Cydohemame ND ND, — — J—
Tolome . ND ND — j— —

m=Xylene ND ND — _ —] :

[Methane 1404 1534 3.0 6.54 101 | ;
|Acetyleme 0.65 o7 0.02 0.005 0.08
Ethylene 1.56 170 004 ool 020
Ethane 220 306 086 024 377
|Propylene 2.84 an 012 0.03 054
Engine 4 Test 10 AR CO  [Formaldehyde 481 5.25 015 0.04 0.65
¢B $%Load | Camlyst [Methanol ND ND — —_ —_—
GMVC-100 1,3 Bundiene ND ND —_ — —
Acenldehyds ND|- ND — — -—
Aczolein 140 1.53 008 0.02 035
Benzens ND ND| —_ — —
Cyclobmeane ND ND —_ a—— ]

Tohuene ND ND — — — |
m-Xylene ND ND —-— [— —

NOTE: Two pawer outages occured diring Run 9 1106MS
E4FTIR.WK4
November 30, 1995




Table 4-13

(Continued)
Sample
Engine Conditien Location Pualintant Conc. Conc. Emission Rate
Gravt) | CPG | gy | @BEPA | (oavyn)
Methane 1423 1499 23.5 6.26 103
Acctylene ND ND —_— —_— w—
Ethylens 5.83 614 0.17 0.04 0.74
Ethane 281 29.6 0.87 0. 38
Propylene 9.30 10.3 0.42 0.11 1.86
Enginc 4 TestH Before CO  {Formaldehyde 152 16.1 0.47 0.13 207
CcB 95% Load Catalyst  [Methanol 0.69 0.73 0.02| 0.01 0.10
GMVC-10C 1,3 Butadiene ND ND —_ —_ —_
Acctaldehyde ND ND — —_ avse]
Acrolein 1.64 173 0.05 0.03 0.42
Benzene ND ND _— —_— ——
Cyclohsxans ND ND —_— — —
Tohne ND ND — - —_
m-Xylene ND ND —_— — —_—
Methane 1840 2010 21.7 .83 121
Acctylene ND ND| _— —_— ]
Ethylene 129 14.1 0.34 0.11 148
Ethane 389 425 110 0.35 4.30
_ |Propylens 9.97 109 0.39 0.13 172
Engine 4 Test! Before CO  [Formaldehyds 255| 219 0.72 0.23 3.15
CB 79% Load Catalyst  [Methanol 0.9% 1.08 0.03 0.01 0.13
GMVC-10C 1,3 Butadiene ND ND — —_— i
Acctaldchyde ND ND _— —_ ]
Acrolein 2.53 27 0.13 0.04 0.58
Benzene ND ND —_— —_— e
Cyclohexane ND ND| —_— — j—
Toluene ND ND — _— ]
m-Xylene ND ND — — e}
117155
EAP-FTIR.WK4
sdg/gri/camp-4 November 30, 1995
Test-rpt.rev £-57 275-114-06-14



Table 4-14
FTIR Results

- _ Engine 8
- - I-R KVS
Test Sample Stack ‘
Engine Period Location Pollotant Conc. Cone. Emission Rate
gpuvd) | GPPNES | gbmr) | @BHPEr) | (mavir)
Methane 1761 1082 218 5.55 955
Acetylene 235 145 005 0.01 021
Ethylene ' 189 11.6 041 0.10 1.80
Ethane 35 216 0.82 021 3.57
Propylene 0.62 038 0.02 0.01 0.09
Engine 8 Formaldetryds 334 205 078 0.20 3.40
R 1 Exhaust  |[Methanol 147 0.90 0.04 0.01 0.16
Kvs - |13 Butadiene ND ND — —_ —
Acetaldehyde 403 247 0.4 0.03 0.60
Acrolein ND ND — — —
Benzene ND ND — —_— —
Cyclobexame ND ND — — —
‘Toluene ND ND — — —_—
m-Xylene ND ND — — —]
Methane 3550 2205 315 1.5 182
Acetylene 212 1.32 0.04 0.01 0.18
Ethylene 23 13.9 046 0.13 2.00
Ethane 799 495 176 0.49 7.69
Propylene 321 1.99 0.10 0.03 043
Engine 8 Formaldebyde 458 284 1.01 028 441
R 12 Exhanst  [Methanol 230 143 0.05 0.01 024
KVS 1,3 Butadienc ND ND —_ — —
Acetaldehyde ND ND — —_— — |
Acrolein ND ND —_ —_ — [
Benzene ND ND — — 4
Cyclohexane ND "ND — —_— —_—
Toluene ND ND — —-— —
m-Xylene ND ND —— — |
|
11/06/95
ES-FTIR WK4
sdg/gri/camp-4 November 30, 1995 !
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Table 4-15

" FTIR Results
Engine 9
- - ~ IRKVS :
Sample
Engine Condition | Location Pollntsnt Conc. Cone. Emission Rate
Grovg) | CE@ | goan | @EEPw) | omsym
Methane 885|415 .28 2.05 36.2
Acetylene 1.72 0.81 0.03 0.006 on
Ethylene 264 124 0.04 0.01 019
Ethone 14.1 6.60 0.25 0.06 1.08
. [Propylene 17.1 7.99 0.42 0.10 1.5
Engine 9 Test 17 Before (Formakdehyde 10.0 4.69 0.18 a.04 0.77
IR 91% Laoad 5CR [Methanol 1.13 0.53 0.02 0.005 0.09
KVS Catalyt  |1,3 Butadienc D ND o —_ -
Acetaldchyde 2.53 1.18 0.06 0.02 a2t
Acrolcin ND ND —_ —_ -~
'Benzenc ND ND —_ —_ —
Cyclobexanc ND ND an—— —_— —
iohm: ND ND — — e
I Xytene AD ND — o —
11595
ES-FTIR.WK4
sdg/gri/camp4 November 30, 1995
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Table 4-16

Parametric FTIR Results
I-R KVS
Test Sample Stack Stack
Engine Period Loextion Pollntant Cone. Conc.
i ppavs) | FES | @
Methane 2289 1407 231
| Acetylenie 1.09 0.67 0.02
Ethylene 214 13.1 0.46
Ethamy: 50.0 30.7 115
Propylene 127 78 0.41
Engine 8 Tet A ‘ocmaldehyde 41.4 255 0.95
LE 92% Load Exchan=t  [Methanol 2.05 1.26 0.05
KVs £° Timing 1,3 Butadiens ND ‘ND —
| Acetaldrhyde ND ND —
|Acrolein 1.61 099 - 0.07
{Benzmne ND ND f—
Cyelohemane ND ND —
Tolaene ND ND —
m-Xylene ND ND —
[Methane 3560 2234 44,1
Acetylene 1.15 0.72 0.02|
Ethylens 247 155 0.53
Ethane 837 525 1.95
|Propylene 144 9.0 0.47
Engine 8 TestB Formaldehyde 94 310 115
R 85% Laad Exhaust  |Mcthanol 246 154 0.06
Kvs §° Timing 1,3 Butadiens ND ND ——
(Acetaldehyde ND ND —
JAcrolein 1.86 117 0.08
Benzene ND ND -_
Cyelohexane ND ND —_
Toluene ND ND —_
m-Xylene ND ND —
Methane 4130 2620 53.8
Asetylene 121 077 0.03
Ethylens 235 149 0.53
Ethane 93.7 62.6 241
Propylene 14.1 895 048
Engine 8 Test € Fexmaldehyde a3 306 1R H
LR 84% Load Exhaust  (Methanol 2.57 1.63 0.07
Kvs 5° Timing 1.3 Butadiens ND ND e
Acetaldehyde ND ND _—
Acrolein 1.66 1.05 0.08
Benzene ND ND -—
Cyelohexans ND| . ND —
Toluene ND ND —
m-Xylene ND ND —
Methane 2849 1770 365
Acctylene L1 0.69 0.02
Ethylene 210 13.1 0.47
Ethmne 64.1 30.8 1.54
Fropylene 135 8.38 045
Engne 3 TestD Farmaldelyde 4.1 26.7 1.03
IR 83% Load Exhaust  |Methanol 223 1.38 0.06
KVs 5° Timing 1.3 Butadiens ND ND —_
Acstaldebyde ND ND —
Actolein 1.88 117 0.08
Benzene - ND ND —_—
Cyelohtxane ND ND —
Toluene ND ND —
jm-Xylene ND ND —
11/15/85 EBA-FTIR.WK4
sdg/gri/camp-4 November 30, 1995
Test-rpt.rev E.60 275-114-06-14




Table 4-16

(Continued)
Stack Stack _ _ 1.
Pollutant Conc. Conc. Emission Rate
@pavt) | CBM8 | gow) | @BEPAD | ouwy)

Methane 2670 1624 335 253 147
Acetylene 110 0.67 0.02 0.01 0.10
Ethylene 29 13.9 0.50 0.13 220
Ethanc 587 35.7 138 0.35 6.05
Propylone 132 3.03 0.43 0.11 1.90
Formaldchyde 456 27.8 1.07 0.27 4.70
Methanol 238 1.37 0.06 0.01 0.25
1,3 Butadicae ND ND —_ c— —
Acctaldchyde ND ND —_ —_ —_
Acrolcin 231 141 0.10 0.03 0.44
Benzenc ND ND waman —— —
Cyclohexane ND ND —_ —_ —_
Tolusne ND ND —_ —_ esas
m-Xylene ND ND — —— —]
Methane %6 1376 26.1 7.02 114
Acetylene 0.95 0.57 0.02 0.005 0.08
Ethylene 27 13.7 0.45 0.12 199
Ethane 417 28.7 1.02 0.27 447
Propylene 13.3 2.00 0.40 o.11 1.74
Formaldchyds 43 26.7 0.95 0.26 4.15
Mcthanol 2.08 125 0.05 0.01 0.21
11,3 Butadiene ND ND —_ — J—
Acetaldehyde ND ND —_ —_ —]
Acrolein 230 138 0.09 0.02 0.40
Benzene ND ND —— — —
Cyelohexane ND ND —— —_ —
Toluene ND ND — —_— —
m-Xylenc ND ND J— —_— —
Methane 3284 2018 374 10.5 164
Acctylene 116 0.71 0.02 0.01 0.09
Ethylene 25.4 156 0.51 014 22
Ethane 73.8 454 1.57 0.44 650
Propylens 133 816 0.40 o.11 1.74
Formaldchyde 50.2 309 1.07 0.30 4.69
Mothanol 228 1.40 0.05 0.01 0.3
1,3 Butadiene ND ND —_ — -
Acetaldehyds ND ND! — — eans
Acrolein 2.40 -1.48 0.10 0.03 0.42
Benzene ND ND —_— — —]
Cyclohcxanc ND ND — —_— —
‘Tolucne ND ND — — —
im-Xylene ND ND — — —

1111595

ESB-FTIR.WK4
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Table 4-17

Gas Canister Results

i N . Sample - .
TV Condithn Leocation Folmtant Came. | Cosc. Ratr
_ topred) ™ @A) | @REPan | qoasyn
[Bexzene (HAP) 0.05 0.05 Y or) LoE-a3 175
olocae (HAF) 0.03 0.04 3B 9.0E-04 15502
Benzene (HAP) N ND — — s §
o-Heome (HAF) 0.1 0.1z LOE-02 2.7E-03 AAE02
2.2 4-Trimathyipantane (HAP) 002 002 25603 GNE-04 L15-02
I-tutadione (HAP) 0.03 0.0 LEE® 4204 69613
Engine 4 Tem d Before CO  [Styrens (HAF) ND ND f— — —
cB 3% Load Cuslyw  (mop)>Kylme (HAP) 001 0.01 1.5E.03 ALE-04 GAE-D
GMve-10C : Cyclap 0.02 0.62 136403 36504 SIE0
|IMeshyicyeloheme 0.06 0.06 6.1E-03 LEE-03 27E-02
B-Cctane 0.02 002 23503 2604 10602
5+ Pettane 0.3 %] 225402 60503 9.TEX
|Proyne 116 275 27E01 1GE01 1LEEHD
5 Netron 0.006 0.008 7.9E-04 21504 3SB-03
1.2 4-Trimathylaorene 0.003 0.004 &2E-04 12504 1.95-0
L2 3-Trimathylherzens NDY ND — — ——
LS Trimethrylt NIy D — — _——
Beazene (HAP) [T 0.03 200 71E04 L0z,
Tolnene (HAF) 0.04 0.02 27E-03 GIE04 1.25-02.
Ettryl Berene (HAP) 0.004 0,002 29E-04 73E-05 13E0
n-Heome (HAP) 0.16 0.10 1.0E-02 260 B2
2.2,4-Trimethyiparcann (HAP) 002 0.01 17603 43E04 TS0
‘ L3-Burstirnn (HAF) s ND —_— —_ —
Engine 3 Tem 12 |styrene (HAP) ND ND _— — —
IR 2% Load Ezhme {m.op)Xylear (HAF) 0.01 0.008 SIE4 L SE04 KAE-03
Kvs 1 Cyclopentane 0.03 0.02 1.3E-03 SAEM SIE-
Methyleycloheans 008 0.05 62E0 1203 27502
n-Octine 0.02 0.01 20503 5.0E-04 L7E-0
o-Pentame 046 0.8 25602 6.2E-03 LIE-0
Propans 1.0 6.7 ATE0 93E.02 1.EE+0D
n-Nonsme 0.007 0,004 G.EE-04 * TE-O4 30E-03
L.24-Trimathylberazne 0.002 0.001 1.6E-04 4.ZE-05 7.1E-04
L2 3=TrimethyTbenzane NI ND — —
1.3, 5-Trmethylbezene NG ND —l — i
|Benzene (HAP) 0.12 0.06 SAE03 14E03 23E-02
iTohm (HAP) 0.16 003 33E-03 21603 36602
{Extyl Benzeme: (HAP) 001 0.007 R7E-04 27504 2.ZE-03
n-Hexame (HAP) 076 036 36602 9AE-03 1.6801
2,2 4-Trimethylpentans (HAP) 0cs 0.04 S3Em 14E-33 2382
1 3-Buisdiene (HAF) NI ND _— _— —_—
Engine 9 Text 13 Before SCR. |Styrene (HAP) NI ND — — —]
IR 5% Load Camalyet  |(eLoup)-Nylene (HAP) 0.04 0.0z 2603 G7E-04 LIE0Z
. Kvs Cyciop an 0.05 4450 11E-03 19E-02
Methyleyclnt 045 02 24E-02 62503 L1601
n-Octme on 0.05 6TEM L7E-03 20502
n-Pentene FALS 10 SEE0 22502 AZEO1
|Propan: 24 250 13E+00 3AE-01 STEM0
|1-Nerrane 0.0 0.01 20E-03 S.0E-04 L6503
1.24-Trizncthylbenzens 0.004 0,002 24E-04 62805 LB
1.2 3-Trimethylbenzsne N ND —_ —_ —_
{1,3,5-Trimethyi: 0.008 0.004 5.2E-04 1,35-04 23E03
\Benzens (HAP) 012 0.96 SAE03 1355 Z3E03 |
{Taluens (HAP) 0.1s 097 SAEB 21E-03 17502
| Bttt Benzene (HAP) 0.01 0.007 BAE04 22504 2950
8-Hexme (HAF) 0.7 035 37E02 9AE-03 LEE-0L
224 Trimetylpantane (HAP) 0.07 .04 S.0E-03 13E-03 27602
1. 5-Emaditne (HAP) NDY ND — —_ —
Engine 9 Tew 15 AReTSCR  {Styrens (HAF) ND ND —_ —_ —
IR 90% Losd Caalyw  |(m.op)-Xylmne (HAP) 0.04 002 28E-03 o 9504 1.2E-02
Kvs Cyelopeneane 0.11 0.05 4A4E-03 1.1E-03 LIE-02
{Mrthylcycinheemne © 04s oz 26502 6.6B-03 1.1IE01
! n-Octame 0.1 0.0s 7.6E-03 19543 33E02
in-Pentane 202 a7 86802 22802 3.8E01
Propame 43 260 14EH0 15501 6.2E+00
"neNomne 003 001 21803 . a3B04 9 3E-03
1,24-Trimathylhengene 0.003 0.001 2IE04| 53E08 9.3E-04
1,2.3-Trimethylbereene 0.005 0.002 136-04 84605 1.5E-03
1.3.5Tk 9 0.007 0.004 SZE4 LAE-4 23603
1v0mms
- GAS-SUM.WK4
sdg/gri/camp-4 November 30, 1995
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Table 4-18

'Fuel Gas Canister Results

(ppmvd)
[ Enginc4 | Engine8 | Eaginc9 | Eagines %
Rm 9 Rm 11 Rmn 13 Rmn 15 Avcrage RSD
9590 9570 10900 9110 9793 68
13800 11200 14700 14000 13425 929
130 | 552 917 1510 . 1027 338
64200 61300 68000 60900 63600 45
9260 6070 7500 6590 7355 . 165
ND 218 ND - ND 7 1732
ND ND ND ND ND -
5307 3114 4428 3520 4092 20.7
11300 9610 10400 9310 10155 76
Methyicyclobexane 38300 32300 41800 39500 37975 92
n-Octane 10400 T780 9240 9400 9205 10.2
i #-Nonane 2890 2020 2310 280 2375 134
1,2,4 Trimethylbenzene 'ND ND ND" ND ND -
1,2 3.Trimethylbenzene ND ND ND ND ND -
II 13,5-Trimethylbenzene 542 ND ND 560 276 100.0
mot detected.
sdg/gri/camp-4 December 12, 1995
Test-rpt.rev 275-114-06-14
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Table 4-19

Combustion Air and Crankcase Vent
Canister Results

sdg/gri/camp-4
Test-rpt.rev E-64

December 12, 1995
275-114-06-14




Table 4-20

- GC Results
Stack
Engine Period Location Pollutant Cone. Conc. | Emission Rate
@pavw) | GPRG | (omr) | @BEP-) | (onsym)
Mcthane b —uyn — — p—
Ethane 40.5 47.7 141 0370 6.18( -
Engine 4 Test 7 Before CO  |C3 as Propane 18.3 216 0.937 0245 4.10
Cc-B 97% Load Catalyst  |C4 as Butane 143 16.9 0964 0.253 422
GMVC-10C C5 as Pentane 13.6 16.0 114 0297 497
C6 as Hexane 12.1 142 120 0.315 527
C2-C6 as CH4 98.8 116 1.84 0.481 8.04]
Methane ‘e —_— — — —_
Ethane 41.9 48.5 1.45 0.392 634
Engine 4 Test 9 Before CO |C3 as Propane 10.3 11.9 0.522 0.141 228
CB 93% Load Catalyst  |C4 as Butane 721 8.34 0.482 0.131 211
GMVC-10C CS as Pentane 6.66 7.70 0.553 0.150 242
Cé as Hexane 6.89 7.97 0.683 0.185 299
C2-C6 as CH4 7291 844 1.34 0.364 5.89
Methane L J— — —_— J—
Ethane 53.64 371 140 0.357 6.14
Engine 8 Test 11 C3 as Propane 9.02 6.24 0.346 0.088 1.51
I-R 89% Load C4 as Butane 3.80 2,63 0.192 0.049 0.841
KVS C5 as Pentane 2.76 1.91 0.173 0.044 0.758
C6 as Hexane 251 1.73 0.188 0.048 0.823
C2-C6 as CH4 71.7 49.6 0.999 0.254 4.38
Methane .- —_— —_— a— e
Ethane 94.7 66.2 234 0.648 103
Engine § Test 12 C3 as Propane 14.7 103 0.532 0.147 233
I-R 82% Load C4 as Butane 3.53 247 0.169 0.047 0.740
KVS C5 as Pentane 1.62 1.13 0.096 0.027 0.420
C6 as Hexane 1.45 1.02 0.103 0.028 0.451
C2-C6 as CH4 116 81.1 1.53 0.423 6.70
Methane .. —_— — — —
Ethane 249 13.6 0.497 0.128 2.18
Engine 9 Test 13 Before SCR |C3 as Propane 429 235 0.126 0.032 0.550
I-R 88% Load Catalyst  |C4 as Butane 1.04 0.569 0.040 0.010 0.176
KVs C5 as Pentane 0.583 0.319 0.028 0.007 0.122
C6 as Hexane 1.42 0.777 0.081 0.021 0.356
C2-C6 as CH4 32.3 17.7 0.343 0.088 1.50
Methane bk —_ ——— —— wepnn
Ethane 275 154 0.583 0.146 2.55
Engine 9 Test 15 After SCR  |C3 as Propane 4.81 2.70 0.150 0.033 0.656
I-R 90% Load Catalyst  |C4 as Butane 1.77 0.993 0.073 0.018 0318
KVS C5 as Pentane NA NA NA NA NA
C6 as Hexane NA NA NA NA NA
C2.C6 as CH4 NA, NA NA NA NA|
** Methane measurements unavailable due to instrument malfunction.
sdg/gri/cam| November
Te.st—q:o{.rt.-.\.rp-4 E-65 o




CARB Method 430 Summary

Table 4-21

Sample Stack Stack

. Engine Condition Location Pollotant Conc. Conc.

(ppmvd
(prmvd) | @15% 02)
Formaldehyde 0.05 0.01
Wanknsha Test2 NSCR  |Acctaldehyde 0.03 0.008
L7042GU 92% Load Outiet  |Acrolein ND —_
Butyrald/Tsohutyraldehyde 0,01 0.003
Fermaldehyde 200 5.75
Wankesha Test3 NSCR  |Acstaldehyde 042 0.12
L7042GU 88% Load Inlet |Acrolein ‘ 0.06 0.02
Butyrald/fsobutyraldchyie 0.03 0.009
Formaldchyde 213 232
Engine 4 Test 7 Before CO | Acetaldetiyde 0.58 063
C-BGMVC-10C | 9% Load Caalyst  |Acrolein 001 0.01
Butyrald/Isobutyraldehyde 0.03 0.03
Formaldehyde 239 256
Engine 4 Tests AR CO  |Acctalichyde 021 023
C-BGMVC-10C | 99%Load Catalyst  |Acrolein 0.01 0.01
Butyrald/Iscbutyraldehyde 0.02 0.02
) . |Fermaldehyde 3.05 3.33
Engine 4 Test 10 AfRerCO  |Acetaldehyde 0.22 024
C-BGMVC-10C | 89%Load Catalyst  [Acrolein 0.004 0.005|
Butynld/Ischutyrldehyde 0.02 0.02
Formaldehyde 34.6 213
Engine 8 Test 11 Exhaust  |Acetaldehyde 045 028
I.RKVS §9% Load Acrolein 0.0 0.005
Butyrald/jsol ld=hyd: 0.02 0.01
Formaldehyde 353 218
Engine $ Test12 Exhaust  |Acetaldehyds 019 0.12
LREKVS $2% Load Acrolein 0.02 0.01
Butyrald/Isobatyraldehyd 0.06 0.04
Fermaldshyde 0.28 0.13
Engine 9 Test13 Before SCR | Acetaldehyde 0.03 0.01
IRKVS 28% Load Inlet Actolein ND —
Butyrald/Tsobutyraldehyds 0.01 0.005
Formaldehyde 0.27 0.13
Engine 9 Test15 After SCR | Acctaldehyde 0.13 0.06
LRKVS 90% Load Outlet  |Acrolein 0.0006 0.0003
i j@@g@m 0.04 0.02

sdg/grifcamp-4
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CARB Method 429 Results

Table 4-22

Sample Stack
Location Pollutant Conc. Emission Rate
(og/dsch) (@b/hr) (@BHPhr) | (owsfyr) |
Naphthalene 135 2.3E-05 1.5B-05
2-Methylnaphthalenc 167 28E-06 15806
| Acenaphtirylene 7.40 1.2E-06 $A4E-07
| Acenaphthene 125 21E-07 14807
Fluorene 531 89807 6.1E-07
Phenanthrene 25.0 4.2E-06 2.8E-06
| Anthrancene 521 8.3E-07 5.9E-07
Flucranthene a4 2.1E-07 5.5E-07
Afer NSCR  |Pyreme 490 8.2E07 5.6E-07
Catalyst Benz(a)anthrancens 125 2.1E-07 1.4E-07
Chrysene 1.35 2 3E-07 1L5E-07
Benzo(tfiuoranthene 1.02 17B-07 12607
Benzo(k)iuoranthene 0.40 6.T5-08 4.5E-08
[Benzo(e)pyrene 0.59 1.0E-07 6.86-08
Benzo(a)pyrene 0.33 5.6E-08 3.3E08
[Perylene 0.08 1.48.08 9.4E-05
{Indano(1,2,3-.d)pyrene 0.20 3.3E08 23508
Dibenz(a h)anthracene 0.10 1.78-08 1.1E08
Benzo(g h.i)perylene 0.34 5.8E-08 3.98-08
Naphthalene 26.1 24E-05 6.4E-06
2-Methylnaphthalene 6.52 59806 1.6E-06
| Acenaphthtylens 1.46 1.3E-06 3.65-07
| Acenaphthene 048 44E-07 1.2E-07
[Fluorene 0.84 71E07 21607
|Phenanthrene 284 2,6E-06 7.0B-07
|anthrancene 031 29E-07 1.7E08
{Flueranthene 0.92 84E-07 2.3B-07
Before CO  |Pyrene 1.38 1.3E-06 3.4E-07
Catalyt  |Benz{a)enthrancens 0.12 11807 3.0E-08
Chrysens 0.25 2.3E-07 6.2E-08
Benzo(b)flusranthene 0.12 1.0E-07 28E-08
Benzo(k)fluoranthene 0.06 5.0E-08 1.48-08
Benzo(e)pyrene 0.33 3.0E07 8.1E-08
Benzo(a)pyrene 0.08 7.7E08 21E-08
Perylene 0.07 6.0E-08 1.6E-08
Indenc(l,2,3-¢,d)pyrene 0.14 13E07 3.4E-08
Dibenz(a h)antheacens ND -— — |
B i 0.35 3.2E07 8.7E-08 1.4E-06|
November X, 1995
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Table 4-22
(Continued)
Sampie Stack

Engine Condition " Location Pollutant Cont. Emission Rate
ngidset) | QWwhr) | (o/BHP-bY) | (ondyr) |
Naphthalene 102 6.7E-05 1.7E-05 2.9E-04
2-Methylnaphthalene 253 1.7E-05 42E.06 7.3E-05
| Accnaphthylene 3.90 2.6E-06 6.56-07 1.1E-05
| Acenaphthene 0.98 6.56-07 1.6E-07 2.8E-06
Fluorens 1.7 12606 3.0E-07 5.2B-06
Phenanthrene 5.59 3.7E-06 9.4E-07 1.6E-05
| Antimncens 059 3.9E-07 9.9E-08 1.7E-06
Fhioranthene 0.20 5.3E-07 135.07| - 2.3E-06
Engine & Test11 Exharg  |Pyrene 104 6.96-07 1.7E07 3.0E-06
IR $9% Load Benz(a)anthrancene 0.20 1.3E-07 3.4E-08 5.3E-07,
KVs Chrysene " 047 3.1E-07 7.9E-08 1.4E-06|
Benwm(b)flaaranthene 0.05 5.86-08| 1.5E-08 2.6E-07
Benzn(k)fincranthene : ' ND fR— -— ]
Benzo(e)pyrenc 0.21 14507 3.5E-08  6.1R-07
Benzo(a)pyrene ND ——— —_— A —
Perylene ‘ ND —_ _— —_
Indenc(1,2,3-¢,d)pyrene ND — —_— —
Dibenz(a h)anthracenc ND — — —
Benzo(g hi)perylene 0.19 1.25-07 3,2E-08 5.5E-07
Naphthalens ND — — —
2-Methylnaphthalene 0,77 4,0E-07 9.9E-08 1.7E-06
Acenaphthylene | 0.56 2.9E.07 7.3E-08 1.3E-06
| Acenaphthenc 0.08 4.1B-08 1.0E-08 1.8E-07
Fluarene 0.47 24E-07 6.1E-08 1.1E-06
Phenanthrene ND — — —]
| Anthranesne 0.14 7.4E08 1.9E-08 3.2E-07
Flaoranthene 023 1.2E-07 29E-08 5.1E-07
Engine 9 Test15 Afer SCR [Pyrene . 0.16 84508 2.1E-08 3.7E-07
IR 90% Load Catalyst  |Ben{a)anthrancen ND -_— — —
KVs Chrysene 0.26 1.3E-07 3.3E-08 5.8E-07
Benzo(b)flucranthene ND —_— — —
Benzo(k)fluoranthene ND —_ —_— —
Benun(e)pyrenc ND —— — e
Benzo(a)pyrene ND —_ —_— —_
Perylene ND — — —
|indeno(1,2,3-c,d)pyrens ND — —_ —
Dibenz(a, hjanthtacens ND —-— —_ —
| [Benzo(gh)perylene ND — — —

sdg/gri/camp-4 November 30, 1995
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Table 4-23

- PM-10 Results

Stack
Pollutant 1 cCone Emission Rate
) (gr/dsch) (b/hr) -hr) (tons/yr)
PM-10 0.0006 0,004 0,002 0.02
Orgaic Condensible PM 0.006 0.04 0.03 017
Incrganic Condensible FM 0.004 0.02 0.02 0.1
PM-10 ' 0.0001 0.007 0.002 0.03
Orpanic Condensible PM 0.005 031 0.09 135
Inorgznic Cendesihle PM 0.00099 0.06 0.02 0.25
PM-10 0.0001 0.004 0.001 0.02
Organic Condentible PM 0.003 0.12 0.02 053
norganic Condensible PM 0.003 011 0.03 : 0.47
PM-10 ND — —_ -
Organic Candensible PM NA —_— — —
JM’(: Condensible PM NA s — —)

! A negative filter weight gain was measured for Test Period 16, possibly caused by difficulties in recovering the filter after
completion of sampling. In addition, the impingers associated with this run brake afler sampling and could not be recovered

for condensibles determination.
sdg/gi/camp-4 November 30, 1995
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Table 4-3

FTIR Summary
Clark BA-5 (Engine 10)
Engine Condition Pollotant Cone Conc. Emission Rates
Gomvd) | ooz | M) | @BEPbr) | (tonsr)
13-Butadiene (HAP) ND —_— —_— —_— —_
Acctaldehyde (HAP) ND —_ —_ —_ —_
Acetylcne ND ——— —— ——— J——
Acrolein (HAP) ND —_ —_ —_ —_
Benzene (FIAP) ND —_— —_— —_— —
Engine 10 Test 1 Cycloboeane ND| — — — . e}
Clark 94%Load (Ethane 180 15.8 0.36 0.19 1.57
BA-S Ethylenc 2.22 7.24 0.15 0.08 067
- Formaldeiryds (HAP) 18.6 16.4 0.37 0.20 162
Methanc 755 665 8.03 4.28 35.2
Mcthanol (HAP) 139 1.2 0.03 0.02 0.13
mn-Xylene (HAF) ND — _— —_— —_
Propylene ND - —_ - —_
Toluens ND — — — o
1,3-Butadienc (HAP) ND — — —_ —_
Acetaldehyde (HAP) 220 1.96 0.07 0.04 0.31
Acrolcin (HAP) ND — — —_ —
Benzene (HAP) ND —_— —_— — —
Enginc 10 Test2  |Cyclohexane ND —_ —_ — —
Clark 100%Load |Ethanc 23 19.9 0.49 0.24 213
" BAS Ethylene 221 7.33 0.17 0.08 0.73
Formaldehyds (HAP) 179 16.0 0.39 0.20 L71
Methane 025 827 10.8 5.37 412
Methanol (HAP) 1.61 1.44 0.04 0.02 0.16
m-Xylens (HAP) ND - — —_ —_
Propylens ND. — — — —_—
Tolusne ND e —_— — |
1,3-Butadienc (HAP) ND —_ —_— —_ —
Acctaldehyds (HAF) ND — —_ _— —]
Acetylene ND —_ — — -
Acrolein (HAP) ND — — — —_
Benzene (HAP) ND —_ —_ —_ —_—
Engine 10 Test3  |Cyelohexmms ND —_ — —_ —_
Clark 80%Lead  |Ethane 292 287 0.59 0.37 2,60
BA-$ ' Ethrylene 938 9022 0.1% 0.11 0.78
Formaldehyde (HAP) 70 226 0.47 0.29 2.05
Methane 1089 1070 11.8 7.39 517
Methanol (HAP) 1.35 132 0.03 0.02 0.13
m-Xylene (HAP) ND _— —_ — —
Propylene ND _ — —_ —_—
Tolusne (HAP) _ND — = . —
* FTIR concentration corrected to dry by Method 4 H20 valus
i 275-114-06-16
'srdg{g;.ﬁarn;fé E-74 November 1995
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Table 4-4

Canister Analysis
Clark BA-5 (Engine 10)

Engine Candition Pollwtant Come. Conc. Emtasion Rate
(ppomvd) on abhr) | (@/BHP-hr) | (tonsfyr)
1,2,3-Trimethylbenzene ND ND — —— —
1,2,4-Trimethylbenzmne 0.007 0.006 61504 31804 27848
1,3-Butadiene (HAF) NI ND| -_— —_ —
1.3,5-Trimethylbenzene ND ND -_— —_— —]
2.2 4 Trimethylpeatens (HAP) 0.03 0.03 2.5E-03 1203 11802
| Acctylens ND) ND — - ]
Benzena (BAP) 021 019 1.2E02 6.0E-03 S2E02
Butanc 0.54 048 23802, 11E02 1.GE-01
Cyclobeme 0.03 0.03 1.8E-03 9.2E-04{ SIE03
Cyclopentane 0.008 0.007 41E-04 20E-04 1.8E-03
Engine 10 Tat2 329 294 7.2E-01 36801 3.ZEHO
Clatk BA-5 2 100% Load Benzrne (HAP) 0.006 '0.005 4.6E-04 23E-04 2.0E-03
NI ND —_ -_— —_
Hexans (HAF) 0.05 0.04 3.1E.03 1.6B-03 1.4E-02
’ 0.47 042| 20802 9$B-03| 87E02
Methane) (HAP) ND) ND — —— —_—
[Mettiyleyclohexans 0.02 o002 1.4E-03 7.1E-04 63E-8
n-Nonane ND ND —_ — —
n-Octane 0.003 0.003 2.5B-04 1.25-04 LIE-03
in-Pentane 014 013 1.5E03 37603 3B
4.70 420 1.5E-01 75602 6.EE0L
Propylenc NO ND — —_— —
Styrene (HAF) 0.005 0.004 3.8E-04 1.9E-04 1.7E-03
oluene (HAF) 0.08 0.07 5.4E-03 2.7E-03 24E-02
(m.p.0>Xvicne (HAP) 001 001 1IED4}  3.GE04 3 4E-03
sdg/gri/camp-6 275-114-06-16
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Table 4-5
GC Results
Clark BA-5 (Engine 10)
Engine Condition Pollutant Conc Conc. Emission Rate
@pmvw) | GERO2 | abhn) | @BEPhn) | (tonwymy
Methane 531 522 6.32 3.37 217
Ethane 782 7.69 0.17 0.09 0.76
Engine 10 - Testl Propane ND —_ _ —_— —
Clark BA-5 94% Load |Butane ‘ ND —— —_— —_ —_—
Pentanc ND —_ —_ —_ —_
C2 - C5 as Methane 15.6 154 0.19 0.10 0.82
Methane 680 661 863 431 378
Ethane 13.50 13.1 032 0.16 141
Engine 10 Test 2 Propane 0.54 0.52 0.02 001" 0.08
Clark BA-5 100% Load |Butane ND —_— — —— ——
Pentane ND —_ —_ —_ —_—
C2 - CS as Mcthane 28.6 27.8 0.36 0.18 1.59
Methane 760 819 906 567 397
, Ethane 15.80 17.0 " 035 0.22 1.55
Engine 10 Test3 Propane 4.81 5.19 0.16 0.10 0.69
Clark BA-S | 80%Load |Butane ND — — — —
Pentane ND —_— _— —_—
; €2 - CS as Methane 46.0 496 0.5 034 240
sdg/gri/eamp-6 _ 275-114-06-16
Test-Sum.rpt E-76 : November 1995
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Table 4-6

CARB Method 430 .Results
Clark BA-5 (Engine 10)

Engine Condition Pallutant Cone. Conc. Emivsion Rate
(ppurviy | S2E0 B | i) | @/BEPa) | ooy

Formaldchyde (HAF) 179 16.0 3.9E-01 2.0E-01 1.7E+00

Engine 10 Tet2  |Acetaldchyde (HAP) 205 183 66E-02| .  33E02|  29E01

Clark BA-S 100%Load |Acrolein (HAP) 0.24 0.21 9.8E-03 4,9E-03 43E02

Butyrald/Isobutyraldehyde 0.29 0.2 1.56-02 7.6E-03 6.76-02

_028 0.25 L2E-02| 59803 5.2E-02)

Formaldehyde (HAF) 199 19.6 4.0E-01 25E01|  LSE+00

Engine 10 Tet3  |Acctaldchyde (HAP) 1.1 1.09 3.3E-02 2.18-02 1.5E-01

Clark BA-5 80%Load |Acrolein (HAP) 0.20 020 7.6E-03 4.8E-03 33E02

Butyrald/Isobutyraldehyde 0.03 0.03 1.5E-03 9.2E-04|  6.4E03

[Propagal 0.10 000! 30E:03] 2SE-031  L7E-02)
sdg/gri/camp-6 275-114-06-16
Test-Sum.rpt E-77 November 1995
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Table 4-7

Opral:ingl Conditions and CEM Results
Clark HBA-5 (Engine 12)

‘ot Povied 4 5
(Land Consitien Lew Imtormediade
(Sempiing Lecatisn Exhout Exhanst
Dade 11884 11454
‘=t Time 172483 13451902

bisut Camdbtioas
Bacavtic Presaxe Gn. Hg) 2637 26.47
JAmbriers Tamperatare (°F) 51 n
(Reimtive Eumidity (%) 923 B2
bu. Fuamiddity (b H20/1000 I dry wir 20 43
[Eagine: Oporsting Canditions

rake horespower (BHP) F 741 %39
Load (%) 7 7
JEngine Spead (rpm) 27 301
[Fuel Flow (acf/min) 140 150
ficat Ingut (AMBats) () 25 90
fleat Rate (Boy/BHP-br, HEV) 11612 10947
fest Rate (Buw/EHP-br, LHV) 10516 9912
NG HETV (Bew/act) 1025 102
NG LEV (B8u/sef) o238 _924f
JExhaust Gas Conditions
§Vol Flow (dacfm) - M2 . 4502 “73
[Vol Flow (dactm) - MI9,Fd  (B) 4759 4617
- Gas Tempersture (°F) 540 592
DMoistire (V) ' 63 €9
02 %4V dry) 157 151
co2 4V dry) 33 37
PO (ppeved) 6 1030f
JCO (prwd) 28 108
ITHC (pran G __NA 1327
jExhaust Emissions
INOX (prorvd @ 15% O2) 559 1053
NOx (b)) 169 340
INOx (/BHP-h) 103 124
NOx (IvMMBty) 199 3.%
INO= (tons 740 19
ICO (pprovd @ 15% O2) 263 m
ICO (i) AT 397
iCO (/BHP-r) 290 215
§CO (IVMMBtu) 056 0.4
cO (ton __207 174
[THC (ppavd @ 15% O2) - 1457
C (Rvhe) - 16.4
[THC (z/BHP-1x) - 8.36
ITHC (AME) - L5
!I!y (towge/vr) = 71

s Based on FHV
b Uacd in embsion cylculations.

¢ THC wmlyzr oquipment failhure, A new imtrument arrived on xite bnte en 11/04/94,

NA = Not svaileble
Note: Hoating values based on 60°F refermnce.
M19 flow rates bamed on 68°F reforonce.
sdg/gri/camp-6 E-78 275-114-06-16
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Table 4-8

FTIR Results
Clark HBA-5 (Engine 12)

Engine Condition Pollutant Conc Conc. Emission Rates
(pparvd) | QPE) | bn) | @BHP-Br) | (onsiyn)
1,3-Butadienc (HAP) ND ———— - — —
Acetaldehyde (HAP) ND — — —_ e
Acetylene 121 137 0.02 . 001 0.10
Acrolein (HAP) 225 2.55 0.09 0.06 D4l
Benzene (HAP) ND —_ — —_— —
Engine 12 Test4 Cyclohexane 114 129 0.07 0.04 031
Clark 75%Load [Ethaoe ‘ 498 56.5 1.11 0.68 435
HBA-5§ Ethylene 15.0 171 . 031 0.19 137
Formaldehyde (HAF) 333 317 0.74 0.45 324
Methane 1910 2167 22.6 139 99
Methanol (HAP) 1.53 1.74 0.04 - 002 0.16
m-Xylene (HAP) ND — — —_— —
Propylene ND — —_— —_— —_—
Toluene (HAF) ND — — o —
1,3-Bmadiene (HAP) ND —— —| — —
Acetaldehyde (HAP) 334 339 0.11 0.06 0.46
Acetylene 138 . 140 0.03 0.0t 0.11
Acrolein (HAP) 2.55 2.60 0.10 0.06 045
Benzene (HAP) ND | wrane — i
Engine 12 Test5  |Cyclohexane 0.7 0.72 0.04 0.02 0.19
Clark 84%Load |Ethane 329 335 0.71 038 311
HBA-5 Ethylene 136 139 027 0.15 1.20
Formaldehyde (HAP) 26.6 27.0 0.57 031 2.51
Methane 1284 1306 14.3 798 64.7
Methanol (HAP) 144 147 0.03 0.02 0.15
m-Xylene (HAP) ND —— — — —_
'; ll’ropylene ND — — — —
. Toluene (HAP) ND v = —— —
sdg/gri/camp-6
Test-Sum.rpt E-79 N 2335:;:016;;2
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Table 4-9
GC Results
Clark HBA-5 (Engine 12)
Engine Condition Pollutant | Conc. Conc. | Emission Rate
' | @omve) | OPU8 | qupy | AP | (tonsi)
Methane 1353 1696 178 109 778
. |Ethane 334 40.6 0.80 0.49 3.49
Engine 12 Test4  |Propane 461 561 - 0.16 0.10 0.71
Clark HBA-5 | 75%Load [Butane ND — _ — —
Pentane ND —_— —_— —— —
C2 - C5 as Methane 80.6 98.1 103 0.63 4.50
Methane 961 1050 11.9 6.44 52.1
_ Ethane 214 234 0.50 0.27 2.18
Engine 12 Test5  |Propane 281 3.07| 0.10 0.05 0.42
Clark HBA-5 | 84%Load |Butane ND —_ e _— —_
Peptane 0.11 0.12 0.006( - 0.003 . 0.03
C2-C5as. e 518 56.6 0.64 035 2811
sdg/gri/camp-6 ' ' 275-114-06-16
|
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Table 4-10

SW-846 Method 0010 Results
Clark HBA-5 (Engine 12)

Engine Condition Pollutamt Comc. Emission Rate

(prg/dach) (b/hr) (@/BHP-hr) | (tonafyr) |
Acenaphthene 0.05 32605 1.7E-05 1.4E-04
Acesaphiirylenc 0.12 74E-05| 40505 33E-04
Asthrancene 0.03 1.8E-05 9.6E-06 7.8E-05
Benzo(a)antixscene 0.01 8.0E-06 43E-06 3.5E-05
Berzo(a)pyrene ND| —_ —_ —_—
Benzo(c)pyren: ND — — .
Berzo(b)finoranthens ND —_ —_ —_
Beazo(g.h.)parylcne ND -_ —_— —
Benzo(k)voranthene ND —_— —_ —_—
! Engine 12 Test5  |Bipheoyl 0.09 $.5E-05 3.0E-05 24E-04
Clark HBA-S 34%Load  |Chrysene ' ‘ 0.02 1.4E-05 7.6E-06 6.2E-05
Dibenz(a,hjenthracene ND — —_ —
Fluoranthene 0.01 6.0E-06 3.2E-06 2.6E-05

Floorene - 007| ° 43E05 2.4E-05 19504
Indeno(1,2,3-c,d)pyrene ND —_— — —
2-Methyinapbthalene 0.78 47E-04 26E-04 21E-03
Naphtbalene 1.69 1.0E-03 5.6E-04 4.5E-03
Perylene ND —_ —_ —_
Phenantiwene 0.14 8.6E-05 4.6E-05 3.85-04
Ph:enol 107 6.5E-04 3.5E-04 29E.03
|Pyrene 0.02 1.1E-05 6.1E-06 4.9E-05 |

sdg/gri/camp-6 _ 275-114-06-16
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Table 4-11
Operating Conditions and CEM Results
Solar Taurus T6502
‘st Puried . I ]
Land Condition Tull Yal Low
i 1A 110874 108
It Time 17951023 09151344 1790-1912
Baremetris: Pressare (in. Fg) 26.51 2650 - 2647
fAmbicnt Tamperatre (°F) ‘ ® %*% 67
fitclative Husmidity (%) “2 a2 56
JAbs. Bienidity (fh B20/1000 I dry xiv) 25 __104 1.3I
{Erakr Harsepower (BHF) 4303 4709 3934
fParcent Lowd (%4) 95 95 n
Tempeostre (F) 1401 1400 1308
fPower Turbine Speed (rpm) 12458 1250 11867
ICompressor Suction (paig) 4.7 AT83 473
I camprreace Discharge (paig) 6451 658.1 6272
‘L ction Tonparstore (°F) 765 7638 7.1
IIDischarge Temperature (°F) 1303 1200 1254
[Fuct Flow (sciZmin) 293 745.0 &0.7)
Hest Ixput (MMRbux) o 450 362
[Hest Rete (BtwRHRP-be, EHV) 9040 9691 9355
j::- Rate (Boy/EHP-br, LHV) 2187 781 U475
ey HETV(BRwsat) 1020 1021 1021
ING LEV (Buwsch) 924 925 o25]
[Exhaust Gas Canditions .
Vol. Flow (dactm) - M 2 2152 30964 21544
Vol. Flow (dscfin) - M19, Fd 25757 26581 23311
[Stack Gas Temperatare (°F) 954 o] 902
‘, cisture (%V) 64 65 61
02 04V dry) 160 159 163
lcoz vy 32 32 29
i‘ Ox (ppevd) ns 70.8 56.0
ICO (ppeave)) ND ND NI
: IC (pomve) ND ND NI
(Exkaust Emizsions
INOx (ppevd @ 15% 02) 6.5 84.1 73
‘n O ISO (ppemwd (@ 15% O2) 913 918 76.4‘
INOx (J/hr) 132 135 93
1Mo (g/bhp-ix) 12 13 11
[vox atvMMBEs) 03 03 03
INOX (tons/yr) 57.8 59.0 405
O (ppeavd @ 15% 02) — -
CO (Qvhr) — — —
CO (g/bip-ix) — — -~
CO (MMB) — — —
CO (torrvvr) — = =
{THC (pparvd @ 15% 02) - o] —
‘ HC (Ttvix) — p— —
JTHC (ghbipo) | — - -
iC IVMMB) — — —
ITHG (tona’vt) —_—— — é
Note: Emission ratee ace buned on the M-19 vohmetric kwrate.
Turbine load ix based o evailable load 2t smbient conditierns during testing.
Hegting values bated on 60°F reference.
MI19 flow retes based on 68°F reference.
sdg/gri/camp-6 . ) . 275-114-06-16
Test-Sum.rpt E-82 November 1995
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Table 4-12

- FTIR Results
Solar Taurus T6502

.Onm Emission Rates
Oy | @A) | @BEPR) | (onsiy)

Engine Condition Poltatant

It

1,3-Butadienc (HAP)
Acetaldehyde (HAP)
Acstylens
Acrolein (HAP)
Benzene (HAP)
Turbme Test 6 Cyclohexane

Solar 95%Load |Ethane
Taurus Ethylens
Formaldehyde (HAP)
Methane
Methanol (HAP)
m-Xylene (HAP)
Propylene
Toluene (HAP)
1,3-Butadiene (HAP)
Acetaldehyde (HAP)
Acetylene
Acrolein (HLAP)
Benzene (HAP)
Turbine Test7 Cyclohexane

Solar 95% Load |Ethane
Taurus Ethylene
Formaldehyde (HAP)
Methane
Methanol (HAP)
m-Xylene (HLAF)
Propylene
Toluene (HAP)
1,3-Butadiene (HAP) .
Acetaldehyvde (HAP)
Acetylene
Acrolein (HAP)
Benzene (HAP)
Turbine Test 8 Cyclohexans:

Solar 77% Load |Ethane

Taurus Ethylene
Formaldehyde (HAF)
Methane
Methanol (HAP)
m-Xylene (HAP)
Propylene
Tolusme (HAP)
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Table 4-13
Canister Analysis
Solar Taurus T6502
Engine Condition Poliutant Conc. Cone. Emisslon Rate
Gpamd) | GRS | ot | @EEP) | onarm)
1,2 3-Trimethylhemrne NI ND — -— —
1,2,4-Trimcthyfbenzens NDI ND —_— —_— —
1,3-Butadienc (HAP) ND ND — — -—
1,3,5-Trimcthylbemzene ND ND — — —
2,24 Trimcthylpentane (HAP) 0.002 0003) 83804 9.5Ew05| seEm
Acetylenc ND ND — —_— -
" |Benzene HAP) 0.006 0.008| . 17E03| 20E-04] 74E03
Butanc 0.2 028)  45B-02] 52203 20801
Cyclohcxane 0.01 0.01 34E-03 3.59E-04 L3E-02
Cyclopentanc 0,004 0005 97E04] LIE-04| 42E03
Turbine Tet8  |Ethame . 118 151  13E+00 15801 s.6E+00
Sobar Taurus 8 77%Load |Etiyl Benzenc (HAP) ND) ND —~— — -
Ethyicne ND ND — - —
n-Hexane (RHAP) 0.0¢ 0.05]  13E-02| 15E-3|  S7E02
Iobutane 0.20 0.25 42E02 45503 LSE-01
Mcthanol (HAF) ND ND — — —
Methyleyclohexane 0.01 001  39E-03) 4SE04| L7E02
n-Nonane i ND) ND —— — —]
n-Octane 0.002 0.002 7.0E-04 2.1E-05 3.1E-03
n-Pentane 0.08 0.10 2.0E-02 2.3E-03 £.7E-02
Propane 1.59 204]  2sE-01| 25B02] 1.1E+00 |
Propylene ~ ND ND —— —_ —]
Styrene (HAP) NDy ND —_— — e
Telumne (HAP) 0.006 0.007) 1EE-03] 21E-04| giE-03
{ ND = = == !
|
I
\
sdg/gri/camp-6 275-114-06-16
Test-Sum.rpt E-84 November 1995
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Table 4-14

GC Results
Solar Taurus T6502
Engine Condition Pollutant Cone, Conc. Emission Rate

| (omvw) | SPPNCE | i) | @BHPh) | (onsyr)
Methane ND —_— —_— —_ —_—
Ethane ND — —_— —_ —
Turbine Test6  [Propane ND — _— —_ —
Solar Taurus 95% Load |Butane ND — _ — —_
Pentane ND —_— — _— _
C2 - C5 as Methane —_— —namm —_— —_ —_—
Methane ND —_ —_— —_— —
Ethane ND J— —_ — ——)
Turbine Test 7 Propane ND _— S — —
Solar Taurus 95% Load |Butane ND —_ —_ — —
Pentape ND —_— — — ]
C2.- C5 as Methane L — — —_ — —
Methane ND —_— — — —
Ethane ND — —_— —_— —_—
Turbine Test8 Propane ND S — — —_—
I Solar Taurus 77%Load [Butane ND —_— — — —_—
. |Pentane ND —— —_ — —
t C2 - C5 as Methane —_— — —_— —_— —_

sdg/gri/camp-6 275-114-06-16

Test-Sum.rpt E-85 November 1995
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Table 4-15

CARB Method 430 Results
Solar Taurus T6502 -

Engine Condition Pollutant Cone. Cone.
pmed) | GEOS | by

Formaldehyde (HAP) 0.03 0.04 3.6E-03

Gas Turbine Test 6 Asctaldéhyds (HAP) 0.05 0.06 8.5E-03

Solar Taurus 95%Load |Acrolein (HAP) ND —_ —_

Butyrald/Isobutyraldehyds 0.0 0.02 4.0E-03

Propanal 0.006 0007 14803

Formaldehyde (HAP) 0.53 0.68 5.8E-02

Gas Turbine Test8  (Acetaldehyds (HAP) 0.37 0.47 $.8E-02

Solar Taurus 77%Load |Asrolcin (HAP) . 001 0.01 22603

Butyrald/Tsobutyraldehyde 0.08 0.10 20E-02

Propanal 0.07 .09 1.4E-02
sdg/eri/cam 275-114-06-16
'1"e§'.{E'.§.:.1/m1'p}::)-6 E-86 November 1995
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Table 4-16

SW-846 Method 0010 Results
Solar Taurus

{
F
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(/i)

Benzo(c)pyrene

55%%65555E

e

g

1.1E-03
9.8E-06 9.5

Turbine Test7 Bipbeoyl
Solar Taurus 95% Load Chrysenc
Dibenz(a h)enthracene
Fisoranthens .

(=4

CEEEER:
| 1]
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Table 4-17

Operating Conditions and CEM Results
Cooper-Bessemer GMVA-10 (Engine 9)

‘est Poriod I 13 T
Cowdition Intermsadinte Full Full
Location Exhanst Exhwmst Exhammt
1171154 11294 111294
‘est Thime 1600-1880 1000-1485 1515-1648
Conditioss
i Prosrs (. Hg) 26,59 2649 2647
Tamperature (°F) 65 57 o
Homidity (%) 453 5.6 £29
3 H20/1000 B 66 93 10.0
o] Conditions
borcspower (BHF) 1078 1252
™) 1 100
ine Speed (rpm) 299 300
Flow (scfimin) 163 17
Topat (MMB/AX) () 10.1 10.5
Rate (BoyBHP-br, HHV) 9511 631
Rate (Bt/BHP-bx, LHV) 2652 7851
G HHV (Bavacf) 1020 1020
G 1LHV L2 923
Gas Conditions
‘oL Flow (decfim) « M 2 4991 4ns
oL Flow (dectin) - M19, Fd  (b) 5079 4345
Gas Tempersture (°F) 576 536
istnre (%V) 72 23
32 (%V dry) 151 14.6 14.5
(%V dry) 3.59 391 395
Ox (ppestwd) 299 396 391
(pRmwd) &2 61.6 67.1
) 2624 1342 1309
Emissions :
Ox (ppvd @ 15% 02) 3m k<3
(brhr) 109 13.7
(g/BHP-¥) 4.58 5.06
(b MMBitu) 108 131
Ox ) 4.7 602
(pprrvd @ 19% O2) @9 628
(b/br) _ 153 143
(&/BHP-4r) 0.64 0.53
(BYMMEw) 0.1s| . 0.14
) 6.71 625
(ppavd @ 15% O2) 86| 1360
(Bvhe) 3ss 17.7
(3/BHP-Ir) 150 6.50
MMMB) X 7] 1.8
) 157 s
a Bascd on HHV
b Used in casission calculations,
Notz: Heating values based on 60°F reference,
M19 flow rass based on 68°F reforence.
sd. i/cam
Tei{:g;{m.rps-‘s E-88

07/1995

275-114-06-16
November 1995
ES-SUM.WK4




| Table 4-18

" FTIR Results
Cooper-Bessemer GMVA-10 (Engine 9)
Engine Condition Polimtant Conc Conc. Fmission Rates
_ @pav) | SE | gbmr) | @/BEP) | (onsiyr)
1,3-Butadiene (HAP) ND — — — —]
Acetaldehyde (FIAP) ND —_ — _— —
Acetylene ND —_— —_— —— —_—
Acrolein (HAP) ' ND —_ — — —_
Benzene (HAF) ND —_ —_ -— —
Engine 9 Test12  [Cyclohexane ND —_— — — —_
Cooper $8%Load Ethane 65.1 662 1.54 0.65 6.76
GMVA-10 Ethylene 5.87 597 0.13 0.05 0.57
Formaldehyde (HAP) 18.8 19.1 0.44 0.19 1.95
Methane 2582 2626 32.7 13.7 143
Methanol (HLAP) 0.67 0.68 0.02 0.007 0.07
n-Xylene (HAP) ND —_ — — —
{Propylene ND — —_ — —
_Toluene (HAP) ND — — — ]
i1,3-Butadienc (HAP) ND —_ —_ — —
| Acetaldehydz (HAP) ND — — — —
| Acetylene ND — _— — —
| Acrolein (BLAP) ND — —_ — —
{Benzene (HAP) ND — — —_— —
Engine 9 Test13  |Cyclohexane ND —_ —_ — —
Cooper 100% Load  (Ethane 39.1 36.7 0.89 0.33 3.88
GMVA-10 Ethylene 5.95 5.57 0.13 0.05 0.55
{Formaldehyde (HAP) 17.8 16.7 0.40 0.15 1.77
Methane 1385 1257 167 6.15 732
Methanol (HAP) 0.92 0.86 0.02 0.008 0.10
m-Xylene (FAP) ND — — J— —
iPropylene ND _— — —_— ——t
I Toluene (HAP) ND — — — —
1,3-Butadiene (HAP) ND _— — — ——
Acetaldehyde (HAP) ND — — —_ —_
%Ane‘tylmc ND —— — — —
{Acrolein (HAP) ND —_ — — —]
‘Benzene (HAP) ND —_— — = —
Engine 9 Test 14  :Cyclohexane ND — ——— —_— —_—
Cooper 100% Load |Ethane 39,7 36.6 0.88 0.32 3.86
GMVA-10 Ethylens 6.12 5.64 0.13 0,05 0.56
Formaldzhyde (HAP) 18.0 16.6 0.40 0.15 175
Methane 1333 1229 15.8 5.80 69.2
Methanol (HAP) 0.97 0.90 0.02 0.008 0.10
| im-Xylene (HAP) ND — — — —
t iPropylene ND _ — — ——
i ‘Toluene (HAP) ND — — — ]
sdg/gri/camp-6 275-114-86-16
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Table 4-19

Canister Results
Cc_»oper-_Bessgmer GMVA-10 (Engine 9)

Engine Conditiog Pollutant Conc. Come. Emission Rate
Gravd) | PPEN8 | tn) [ (@BEPan | onuym)

1,2,3-Trimethylbensrne 0.004 0004 4004 1.58-04 1.7B-03

1,24 Trimethylbenzene 0.02| 0.02 1.8E-03 6.5B-04 7.7E-03

1,3-Butadiens (HAP) ND) D —_ —_ ]

1,3,5-Trimethylbenzens ND ND —_ —_ —]

2.2 4-Trimethylpentane (HAF) 0.06 00s| S3E03| 208m| 23EB0R

| Acetylepe NI¥ b1] [— — ]

. Benzens (HAP) 0.08 0.07 44E-0 1.68-03 15802

Butana 102 096| 45E2| 1.6B02| 20B0

Cyelohexane 0.04 004! 27E03| 10E03 1.2802

Cyclopentsne 0.02 001 79E-04| 29E04| 3.5E-03

Enpme 9 Tat 13 Ethane 5.6 483 1.2E+00 4.3E-01 5.1E+00

C-B GMVA-I0 13 100% Load |Ethyl Benzene (HAP) 0.004 0004 34E-04 1304 1.58-03

Exhaust Ethylens D ND _— J— —

n-Hexane (HAP) 0.08 0.07 5.1E-03 1.6E-03 2.2E.02

[Issbutsne 0.82 0.17 36E-02| 13E@ 1.6E-01

Mothannl (HAF) ND ND — —_— —

[Methylcyelohexane 0.04 003| 27E03, OSSB-4| 12B02

n-Nonape 0.002 0.001 1.5B<M' S53B-05| GAE-04

n-Octene 0.006 0006 55E04] 20E-04] 24803

n-Pentme 0.23 02| 13E02] <6EM 5.5B-02

Propane 8.34 7.81 2 8E-01 1.0E-01 1.2E+00

Propylene NI ND — _— —

Styrene (HAP) 0.003 0.002 2.0B-04 7.5E-05 8.9E-04

Tohwns (HAP) 0.06 0.05 38E-03 1.4E-03 1.7E-02

(., p.o)-Xylene (FAP) 0.0] 0.01 11E-03 4.1E04' 49503
sdg/gti/camp-6 275-114-06-16
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Table 4-20

GC Results
Cooper-Bessemer GMVA-10 (Engine 9)

Engine Condition Pollutant Cone. Conc. Emission Rate
o) | OITA@ | qome) | @BHPw) | (onsiyr)
Methane 1855 2033 253 107 111
Ethane 411 516 1.21 0.51 528
Engine 9 Test12  |Propane 6.44 7.06 024! 010 1.06
CBGMVA-10 | 88%Load |Butame , ND _ UL [ — —
Pentane ND —r— —n—— — —
C2 - C5 as Methane 113 124 1.55 0.65 6.79
Methane 1087 1110 143 5.28 628
Ethane 26.6 272 0.66 0.24 288
Engine 9 Test13  [Propame 477 4.87 0.17 0.06 0.76
C-BGMVA-10 | 100%Losd |Butane ND — — —_ —
Pentane ~ ND — —_ —_— —_
C2 - C5 as Methane 61.5 68.9 0.89 033| 390
Methane 978 984 127 4.66 55.5
Ethane 2.0 26.1 0.63 0.23 2.76
Engine Test14  |Propane 6.81 6.85 0.24 0.09 1.06
| c.BGMVA-10 | 100%Load (Butenc ND —_ —_ — —_
Pentane ND —_— — —_ —
C2-C5 as e 723 728 0.94 0.34 4
sdg/gri/camp-6 275-114-06-16
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Table 4-23

Operating Conditions and CEM Results
Cooper-Bessemer GMYC-IO_(Eng_i_ne 15)

) 10 11
Full Fuall Intermediate
Exhaust Exhaust Exhanst
11/10/94 11/10/94 1/11/94 .
1030-1500 1546-1801 0930-1140
26.72 26.64 26.66
53 58| B
465 362 62.6
44 4.2 5.8
1827 1830 1523
102 102 8s
300 300 299
266 266 265
16.0 16.0 16.0
2500 2884 10667
2061 8046 9661
1020 1020 1020
924 - 924 924
7570 7588 363
7972 7749 8769
581 576 552
7.00 7.00 6.90
15.0 14.8 15.5
3.68 3.68 336
560 638 278
712 711 76.2
971 957 1300
560 620 306
319 354 17.5
7.93 8.77 " 520
199 221 1.09
140 155 76.5
CO (ppmvd @ 15% O2) 71.2 9.1 83.9
CO (Tb/hr) 247 2.40 291
CO (/BHP-hr) 0.61 0.59 0.87
CO (Ib/MMBw) 0.15 0.15 0.13
CO (tonefyr) 10.8 10.5 12.8
THC (ppmvd @ 15% 02) 1044 1000 1532
[THC (Twhr) 20.7 199 30.5
[THC (g/BHP-hr) 5.15 452 9.0%
THC (I/MMBtu) 1.29 1.24 1.91
[THC (1ons/yr) 90.8 £7.0 134
a Basad on HHV
b Used m emission calculations,
Note: Heating values based on 60°F reference.
M19 flow raics based on 68°F reference.
-E-94
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Table 4-24

Operating Conditions and CEM Results
Cooper-Bessemer GMVC-10 (Engine 11)

— —

t Pariod 1 2 T » 7]
Losd Conditian el Intormediste | Intermediste Full ral
Diate . 111554 WIS 111494 111594 111554
‘est Time 1028-1120 12251308 1350-1415 1622-1655 1730-1913
Barometric Prsawe (. Hg) 27.02 2697 2693 2691 24639
mbient Teeaperature (°F) 50 55 s7 s5 51
i Humidity (%) 35 27 26.0 23 mr
. Hiomidity (b H20/1000 B dry sir) 21 29 23 29 31
o] L hparating Conditinne
Brake horespower (BHP) 179 1569 1465 1724 165
d (%) 100 74 % 101 95
Enginc Speed (rpm) 300 301 24 285 22
fouel Flow (s:fmin) 06 27 199 4 21
fiicat npot (MMBwAY)  (3) 142 131 120 135 133
[Heat Rate (B/BHP-he, HHV) to38] 474 E <.} 7961 8113
fFicat Rate (BuyEHP-br, LHV) 7281 7676 7539 7211 7349
NG HHV (Bw/scf) 1021 1021 1021 1021 : 1021
ING LHV (Bio/act 95 s 925 9s 925
Ll:n. sust Cas Conditions -r
IVal. Flow (decfim) - M 2 7501 7310 633 7019 nn
[VoL Flow (decfm) - MI9, Fd  (®) - -] 6280 6243 6312 6528
Stack Gas Temporature (°F) 592 565 $61 583 576
PMoisture (%V) 67 &S 65 70 63
oz (%v dy) 149 153 153 1.6 149
{002 (%V dey) 38| 3.6 35 39 3.7
[NOz (ppavd) 370 309 364 1426 751
koo (ppervet) 6.6 779 74.0 70 653
‘ pOETEVeY) 958 1026 1092 895 913
{E shaus Emizsions
INOR (ppmvd @ 15% 02) 557 326 3% 1338 745
INOx (biix) LY 152 163 64.5 as.4
INOx (g/BHE-hr) 110 439 5.03 170 9.6
INOx (b/MMBts) 3,05 L16 1.35 T 265
o= (toneivr) 151 66.6 72 282 155
lco (ppord @ 19% O2) 67 22 73 s34 62
lco @vin) 194 234 200 157 136
CO @/BHP-u) 049 0.63 0.2 041 0.50
jCO MMEm) 0.14 018 0.17 0.12 0.14
4CO (tona/yr) 1.48 102 L8 6.35 $.14
C (ppand @ 15% O2) 1012 1384 1219 903 1027
iIC (Svhr) 179 s 182 15.1 17.0
C (3/BHP-r) 451 649 5.62 398 461
[THC @MMBu) 125 172 1.51 112 127
{THC (some'vr) 78.3 _g 795 66.3 7
s Based on HHV
b Used in exnission calculations.
Note; Heating values basod on 60°F refercnce.
M]19 fiow raics based on 65°F reference.
sdg/gri/camp-6 275-114-06-16
Test-Sum.rpt November 1995
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Table 4-25

FTIR Results
Cooper-Bessemer GMVC-10 (Engine 15)
Engine Condition Pollutant Canc Cone, __Emission Rates
ey | O | @my | @BEPIN | (onvy)
1,3-Butadiene (HAP) ND —_ —_—
Acetaldehyde (HAF) 1.82 1.82 0.10
Acetylene ND — —_—
Acrolein (HAP) ND — —_—
Benzene (HAP) ND —_ ——
Engine 15 Tet9  |Cyclohexane 0.35 0.35 0.04
Cooper 102% Load |Ethane 231 23.1 0.86
GMVC-10 | (300 pm) |Ethylene 7.40 7.40 0.26
Formaldshyde (HAP) : 18.1 18.1 0.67
Methane 957 957 18.99
Methanol (HAP) 0.70 0.70 0.03
m-Xylene (HAP) ND I P
Propylene ND —_— —_—
Toluene (HAP) ND —_— —_—
1,3-Butadiene (FIAP) ND —_— —_
Acetaldehyde (HAP) 1.54 1.49 0.08
Acetylene ND _—
Acrolein (HAP) ND —_ —_
Benzene (HAP) ND _— —
Engine 15 Test 10  |Cyclohexane ND —_ —_
Cooper 102% Load |(Ethane 23.0 222 0.83
GMVC-10 (300 rpm)  |Ethylene 741 7.17 0.25
Formaldehyde (HAP) 183 17.7 0.66
Methane 951 920 184
Methanol (HAP) 0.69 0.67 0.03
m-Xylene (HAP) ND _— —_
Propylene ND —_— P
Toluene (HAP) ND — —_—
1,3-Butadiens (HAP) ND —_— —
Acetaldehyde (HAP) ND —_ —_—
Acetylene ND —_— —_
Acrolein (HAP) ND —_— —_
Benzene (HAP) ND — —
Engine 15 Test11  |Cyclohexane ND —_ —
Cooper 85%Load |Ethane 54.9 60.0 225
GMVC-10 (300 rpm)  |Ethylene 8.01 8.75 0.31
Formaldehyde (FLAP) 224 24.5 0.92
Methape 2190 2393 47.8
Methanol (HAP) 0.74 0.30 0.03

4 m-Xylen: (HAF) ND —_— B —

! Propylene ) ND —— —_

1 Toluene (HAP) N — —
sdg/gti/camp-6 _ 275-114-06-16
Test-Sum.rpt E-96 ' November 1995
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Table 4-25

(Continued)
Poliatant Conc Conc. : Emission Rates
) | IENC | @) | @BEPm) | (o)

1,3-Butadiene (HAP) ND — — — —
Acetaldehyde (HAF) 204 1.97 0.11 0.03 0.48
Acetylene . ND —_— p— —_ —
Acrolein (HAP) ND — —— T — —
Bemzene (HAP) ND — — — —
Cyclohexane 0.44 0.43 0.05 0.01 €20
Ethane 225 21.2 0283 0.21 3.62
Ethylene 7.42 7.18 0.25 0.06 - 111
Formaldehyds (HAP) 123 17.7 0.67 0.17 294
Methane 960 929 18.8 4.67 824
Methanol (HAF) . 0.71 0.69 0.03 0.007 0.12
m-Xylens (HAP) ND —_— —_— —_ _—
Propylenc ND — — — —

ohiene (HAF) —ND == = — —=

;'*15'8/t gi/camlt"" 275-114-06-16
est-dum. [}
p E-97 November 1995

07/31/95 FTIR_SUM.WK4




Table 4-26

FTIR Results
Cooper-Bessemer GMVC-10 (Engine 11)
Engine Condition Pollutant Conc Cone. Emission Rates
(ppmve) | OB [ @b [ (@/BEPn) | (tonsiyn)
1,3-Butadiene (HAP) ND —_ — e —_
Acetaldehyde (HAP) ND — — —_— —_—
Acetylene ND ——— — —_— —
Acrolein (HAP) ND —_— — —_ —
Benzene (HAP) ND — —— — —
Engine 11 Test19  Cyclohexane ND — — _— —
Cooper 100% Load |Ethane 242 238 0.79 020 3.46
GMVC-10 | (300 rpm) |Ethylene 5.79 5.69 0.18 0.04 0.77
Formaldehyde (HAP) 16.5 162 - 0.54 0.14 235
Methane 967 950 16.8 424 73.6
Methanol (HAP) 0.75 0.74 0.03 0.007 0.11
m-Xylene (HAF) ND —_— —_— —_— ——
Propylene ND —_— e —_— J—
Toluene ND e — s —
1,3-Butadicne (HAP) ND —— — . —
Acctaldehyde (HAP) 1.92 1.80 0.08 0.02 036
Acetylene ND s —_— — ———
Acrolein (HAP) ND —_— —_— — —_
Benzene (HAP) ND —— —_— . —
Engine 11 Test20  |Cyclohexane ND —_— —_— — —
Cooper 101% Load |Ethane 228 213 0.67 0.18 294
GMVC-10 | (285tpm) |Ethylene 5.50 5.15 0.15 0.04 0.66
Formaldehyde (HAP) - 14.4 13.5 042 0.11 1.86
Methane 883 827 13.9 3.65 60.8
Methanol (HAP) 0.76 0.72 0.02 '0.006 0.11
m-Xylene (HAP) ND — — . —
Propylene ND — ——— e —
Toluene (HAP) ND — —_— —_ —
1,3-Butadiene (HAP) ND —_— — _— —
Acetaldehyde (HAP) .71 1.80 0.07 0.02 032
Acetylene ND — —— — —
Acrolein (HAP) ND — — — —_—
Benzene (HAP) ND —_— —_ — v
Engine 11 Test2l  |Cyclohexane ND —_— — —_ ———
Cooper 86% Load [Ethane 27.0 285 omi 024 345
GMVC-10 | (284tpm) |Ethylene 593 625 0.16 0.05 0.71
Formaldehyde (HAP) 167 17.6 0.49 0.15 2.13
Methane 1076 1133 16.7 5.18 732
Methano| (HAP) 0.77 0.82 0.02 0.007 0.11
Im-Xylene (HAP) ND — _— — —]
EPropy!cne ND —_ — —_— P
Toluene (HAP) N —_ — — —
sdg/pri/camp-6 275-114-06-16
Test-Sum.rpt November 1995
11/07/95 E-98 FTIR_SUM.WK4




Table 4-26

(Continued)
Engine Condition Pollutant Conc Conc. Emission Rates
(pmvd) | PR, | Gbr) | @BHEP-br) | (tousiyr)

1,3-Butadienc (HAP) ND — —_ —_— ——

Acetaldehyde (HAF) ND — —_— —_— —

Acetylene ND o —_— — —

Acrolein (HAP) ND — e —— —_—

Benzene (HAP) ND — —— — —_—

Engine 11 Test22  |Cyclohexane ND —-— — —— —_—

Coopet 87%Load |Ethane 309 3255 0.99 0.29 435

GMVC-10 (301 rpm) |Ethylene 6.60 6.95 0.20 0.06 0.87

Formaldehyde (HAP) 18.9 200 0.6] 0.18 2.66

Methane 1220 1285 209 6.04 o2

Methanol (HAP) 0.835 0.89 0.03 0.01 0.13

m-Xylene (HAP) ND — —_— —_— —_

Propylene ND —_— —_— —_— —_—

Toluene (HAP) ND —_ —_ =]

1,3-Butadiene (HAP) ND —_— —_— —_— —

Acetaldehyde (HAP) -~ 1.95 192 0. 0.02 038

Acetylene ND —_ — — —_

Acrolein (HAP) ND — —— — et

Benzene (HAP) ND ———— —r ——— -—

Engine 11 Test24  |Cyclohexane ND —_— — _— ———

Cooper 95% Load |Ethane 243 239 0.74 020 325

GMVC-10 (292 pm) |Ethylene 5.79 5.69 0.16 0.04 0.72

Formaldehyde (HAP) 154 152 047 0.13 2.06

Methane 950 935 15.5 4.20 61.7

Methanol (HAP) 0.75 0.74 0.02 0.007 0.11

m-Xylene (HAP) ND — —— — —_—

Propylene ND — —— — —

uene (HAP) _ND — — — —
sdg/zgri/camp-6 275-114-06-16
Test-Sum.rpt E-99 November 1995
11/07/95 FTIR_SUM.WK4




Table 4-27

GC Results
Cooper-Bessemer GMVC-10 (Engine 15)

Engine Condition Pollutant Conc. Conc. Emission Rate
eomvw) | GRS | @) | @BHPR | onsyn
Methane 78 772 15.4 3.82 673
Ethane 18.5 19.9 0.74 018 326
Engine 15 Test9  |Propane . 352 3.78 0.21 0.05 0.91
C-BGMVC-10 | 102%Load [Butane ND —_ — —_— —
(300 rpm) |Pentans ND — — —_— —
C2 - C5 as Methane | 476 512 1.02 0.25 4.46
Methane 647| - 673 13.3 3.34 589
Ethane 17.3 18.0 0.68| 0.17 2.96
Engine 15 Test10  [Propane 5.62 5.84 032 0.08 1.41
C-BGMVC-10 | 102%Load |Butane ND — —_ —_ —
: (300 rpm) [Pentane " ND —_— — - R
C2 - C5 as Methane 51.5 53.5 1.07 0.27 4.69
Methane 1692 1986 39.8 11.9 174
Ethane . 389 456 1.71 0.51 7.50
Engine 15 Test11  |Propane 8.55 10.0 0.55 0.16 242
! C-BGMVC-10 | 85%Load (Butane ND — — —_ _—
| (300 rpm)  |Pentane ND - — —_ —
§ C2 - CS as Methane 103 121 243 0.72 10.6!
sdg/gri/camp-6 . 275-114-06-16
Test-Sum.rpt E-100 November 1995 |

07/31/95 ' GC-SUM.WE4




Table 4-28

GC Results
Cooper-Bessemer GMVC-10 (Engine 11)

Engine Condition Pollutant Conc. Conc. Emission Rate
prvw) | CEIE [ qomr) | @BEPw) | (tonsiyr)
Methane 847 892|. 15.8 3.9 693
Ethane 215 26 0.75 0.19 330
Engine 11 Test19  |Propane ND —_— _— —_ ]
C-BGMVC-10 | 100% Load |Butane ND —_ -— —_— —
(300 rpm)  |Pentane ND J— — J— —
C2 - C5 as Methane 430 453 0.80 0.20 3.52
Methane 832 838 14.1 3N 61.8
Ethane 225 26 0.71 0.19 3.13
Engine 11 Test20  |Propane ND — — — —
C-BGMVC-10 | 101%Load |Butane ND —_ — —_— —]
(285 rpm)  |Pentane ND —_ — —_— —
C2 - CS as Methane 45.0 453 0.76 020 334
Methane 861 970 14.4 4.45 629
_ Ethane 24.2 273 0.76 0.23 331
Engine 11 Test2l  |Propane ND _— — —_ —
C-BGMVC-10 | 86%Load |Butane ND — —_— - —
(284 rpm)  |Pentane ND — —_— —_— _—
C2 - C5 as Methane 434 54.6 0.81 0.25 3.54
Methane 1144 1289 21.0 6.08 92
Ethane 292 3238 1.00 0.29 4.40
Engine 11 Test22  |Propane ND — —_ _ —
C-BGMVC-10 | 87%Load |Butane ND —-— —_ — —
(301 rpm)  |Pentane _ ND — _— — —
C2 - C5 as Methane 58.3 65.7 1.07 031 4.69
Methane 795 838 13.9 3.78 60.9
Ethane 22.1 753 0.72 0.20 3.17
Engine 11 Test24  |Propane ND — —_— —— J——
C-BGMVC-10 | 99%Load |Butane ND —_ — — —
(292 rpm)  |Pemttane ND — — — —_
-.CS as Methane 442|266 o7l 02 _3.38
o &/gri/camp-6 275-114-06-16
est-Sum.rpt E-101 November 1995
07/24/95
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Table 4-29

| Canister Results .
Cpoper-Bessemer GMVC-10 (Engine 15)

Eagine Condition Pollntant  Come. Comc. | Emission Bate
Erovt) | ECS | i) | @BEP) | (o)
1,2,3-Trimethyibenzene 0.004 0004 62504 15804 27Bm
1,2, 4 Trimethylbenzena 0.02 002| 26803| 65E04| 11E@m
1,3-Butadiens (HAP) ND ND — —_ —
1,3,5-Trimethrylbenzene 0.002 0002| 35804! seE05| 1.5E03
2.2 4 Trimethylpentane (HAP) 0.09 oog| 12E0! 20Em| siEm
| ND ND —_— J— —]
015 015| 14g02| 3se03| sz
1.7 1.73]  13E01] 3IEMR| SSEO
0.08 007| 76E0| 1SE03| 33E02
0.023 00z2| 15B03] 48E04| sSE03
Engine 15 Test 10 89.7 g68| 33800 si1E01| 14Bm
CBOMVC-10 10 102% Load 0.007 0007 87804 22B04| 35E
(300 rpm) s ND — —| —
014 014| 13B02| 36E03| s4EO2
1.36 132 oskoz| 24802 42B01
D ND —_ — —_
0.06 0.05 6.5E-03 1.6E-03 29E-02
ND ND — — —
0.004 0004| 52804 13804 2353
0.45 0.43 ASE02 9.7E-G3 1L.7E-01
133 128  7aB01| 18801 31Bw00
ND ND —_ — —_
0.01 0.01 1.8E-03 4.5E-04 8.0E-03
0.09 0.09 1.0E-02 2.6E-03 4.5E02
0.02 002| 24B03| 60E-04)  11E02)
0.003 0005| &8B04 1.7E04| 3.0E03
oo 002| 29E03| 722804| 13802
ND ND — — —
0.003 0003| 38E04| 93E0s! 16803
0.09 008 12B02, 20E03| s2E02
ND ND - — —_
015 015 14802| 35803 62E02
1.83 17| waB0|  32me2| seE0
0.08 007 76p03| 19E08| 33E02
0.02 0.02 20E-03 5.0E-04 8.9E-03
Engine 15 Test 10 s4.1 910! 3.4E+00| 85E01| 1.SE+01
C-B GMVC-10 10 102% Load |Ethyl Benzene (HAP) 0.007 0.007 S.7E.04 22E-04 3.8E-03
(00 rpm) |Ethylene ND ND — —_ —
Duplicate  |n-Hexane (HAP) 0.14 0.14 1.5E-02 3.6GE-03 6.4E-02
Bobutane 1.39 134 S.TE-02 24E-02 4.3E-01
Methanol (HAP) ND ND —_ —_ —_—
IMethyleyelohexans 0.0 005| 65E03 1&s03| 29E02
n-Nomane 0.001 0.001 1.5E-04 3.RE-05 6.8E-04
n-Octane 0.004 0.004 5.2E-04 1.3E-04 2.3E-03
n-Peztame _ 0.44 043| 3EBO2| 9S5E03| 17EOI
IPropane 142 138 76801] 15E01] 33Bw00
Propylenc ND ND — — —-
Styrene (HAP) 0.02 001 19E03| a7E08| BIEGH
Tolume (HAP) 0.05 009 99E03| 2S5E03| 43E02
I(m.p,o) Xviene (HAP) 002 002! 230! SJTE041 10EO2
sdg/gri/camp-6 : - 275-114-06-16
Test-Sum.rpt . November 1995 -
E-l 02 ovembper L
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Table 4-30

CARB Method 430 Results
Cooper-Bessemer GMVC-10 (Engine 15)

Eugine Condition Pollutant Conc. Conc. Eanission Rate
@omva) | OIRE® | qubr) | @BEP-b) | (onsiyr)

_ Formaldehyde (HAP) 18.2 17.6 6.6E-01 1.6E01( 29E+00

Engine 15 Test10  |Asetaldchyde (HAP) 1.32 1.27 7.0E-02 1.TE-02 3.1E-01

C-B GMVC-10 | 102%Load |Acrolcin (HAP) 0.24 0.23 L6E-02 4.0E-03 7.0E-02

(300 rpm)  [Butyrald/Isobutyraldehyds 0.04 0.04 3,7E-03 93E-04 1.6E-02

‘Fv& 0.06 0.05 3.8E-03 9.5E-04 1.7E-02

Formaldehyds (HAF) 24.2 26.4 9.9E-01 3.0E-01 43E+00

Engine 15 Test1l  |Acctaldchyds (HAF) 2.28 2.50 L.4E-01 4.1E-02 6.0E-01

C-BGMVC-10 | 85%Load |Acrolein (FIAP) 0.32 0.35 25E-02 7.3E-03 1.1E-01

(300 rpm)  |Butyrald/Isobutyraldehyde 0.09 0.10 9.1E-03 2.7E403 4.0E-02
sdg/pri/camp-6 275-114-06-16
Test-Sum.rpt E-103 November 1995

07/31,95
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Table 4-31
SW-846 Method 0010 Results
Cooper-Bessemer GMVC-10 (Engine 15)
Eogine Cendition Poliutant Conc. Enslesion Rate
(ug/dacth) (bvhr) (g/BEP-br) | (toms/yr) |
Acenaphthene 0.02 23E-05 5.7E06 1.0E-04
Acenapirtirylene 0.05 49E-05 1.2E-05 22E-04
Anbrancee 0.009 92E06|  23E06 4.0E-05
Bemzo(s)anthracene 0.005 $.SE-06 1.4E-06 24E-05
Beuzo(a)pyrene ND — — —_—
Bezo(e)pyrene ND —_ — —_—
Bemzo(b)finoranthene ND —_—l —_— —
Benzo(g.h,i)perylene ND — S -
. Benzo(k)fiuoranthene . ND — —_— —
Engine 15 Test9  |Biphenyl 006 6.0E-05 1.5E-08 2.6E-04
C-B GMVC-10 102% Load [Chrysene 0.01 1.2E-05 2.9E-06 5.213-05
(300 rpm) | Dibenz(a,h)anthraccne ND — — —
Fluoranthene 0.007 7.0E-06 1.7E-06 3.1E-08
Fluorene ND f— —_ —
Indeno(1,2,3-c,d)pyrenc ND —_— —l e
2-Methyinaphthalcne 035 3.6E-04 9.0E-05 1.6E-03
Naphthalene 0.71 7.5E-04 1.9E-04 33E-03
Perylenc ND — - —
Phenartirene 0.05 5.6E-05 14E05|  25E-04
Phenol 054 = S57E-04 1.4E-04 2.5E.03
[Pvivme 0.000 9 23E-06 4 JE-05 |
sdg/gri/camp-6 ‘ 275-114-06-16
Test-Sum.rpt E-14 November 1995
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Table 4-32

Operating Conditions and CEM Results

Cooper-Bessemer GMWC-10 (Engine 13)

15 16 17 15 =
Full Fub Intermediate Full Full
Exhxust Exhanst Extranst Eshaust Exhanst
11494 111494 111494 111494 1114194
1030-1130 1510-1549 1700-1745 1855-1925 2025-2100
26.75 26.76 26.79 26.83 26.87
62 66 64 58 51
2.0 20.9 243 427 528
32 3.2 3.4 4.3 4.5
3352 3054 y) 7] nn 3002
9% 95 . 88 91 92
250 70 230 249 240
459 421 389 440 426
278 25.5 236 266 258
8423 8478 8481 8527 8474
7625 7675 %11 7720 76N
1025 1025 1025 1025 1025
928 928 52 928 928!
14164 12504 12422 13942 13360
Vol. Flow (dscfim) - M19, Fd  (b) 13104 11888 11794 13514| 12978
tack Gas Temperanne (°F) 653 651 615 621 617
aisture (%V) 691 -7.06 6.67 6.77 6.85
02 (%V) 14.7 14.6 15.0 15.1 15.1
CO2 (%V) 3.84 3.96 3.66 3.63 372
NOx (ppravd) 1695 2105 1425 1204 1449
CO (ppusivd) 114 1 94.9 105 103
THC (ppmv) 1710 1743 1759 1785 1754
Exhaust Emissions
Ox (ppravd @ 15% O32) 1605 1911 1432 1226 1464
159 179 120 116 135
21.5 %6 193 16.7 19.8
5.72 7.02 .10 437 S0
97 785 527 510 __ 590
CO (ppmvd @ 15% 02) 108 m 95.4 107 104
6.53 6.14 4.88 6.16 5.82
0.88 0.51 0.78 0.88 0.85
023 0.24 0.2 0.23 023
286 26.9 21.4 27.0 25.5
C (ppravd @ 15% 02) 1739 1756 1895 1951 1902
60.0 §5.5 §5.4 6.4 &0.9
8.11 8.25 8.90 9.21 2.93
216 2.18 235 242 2.36
263 243 _ 243 282 267
a Based on HHV
b Used in crission ¢aleulations.
~Note: Heating values based on 60°F reference.
M19 flow rates based on 68°F reference.
sdg/gri/camp-6 275-114-06-16
Test-Sum.rpt November 1995 »
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Table 4-33

FTIR Results
Cooper-Bessemer GMWC-10 (Engine 13)
Engine Condition Pollutant Conc Cone. Emission Rates
pmvd) | GPEEGh | @i | @BHP-b) | (wasyr)

1,3-Butadicne (HAP) ND —_— _— _ —_

Acetaldehyde (HAP) . ND —_— — —_— —_—

Acetylene 1.78 1.70 0.09 0.01 041

Acrolein (HAP) ND — — —]

Benzene (HAP) ND —_ — —_ —_—]

Engine 13 Test15  |Cyclohexane ND —_— —_— —_— —

Cooper 96% Load |Ethane 464 442 2,34 0.38 124

GMWC-10 (250 rpm)  |Ethylene 10.7 102 0.61 0.08 2,67

Formaldehyde (HAP) 29.8 284 1.83 025 7.99

Methane 1724 1640 56.2 7.61 246

Methanol (HAP) 1.59 1.51 0.10 0.01 0.46

m-Xylene (HAP) ND — — —— ]

Propylene ND — —_— —_— —_—

Toluene (HAP) ND —_— — — —

1,3-Butadiene (HAP) ND — —— m— —

Acetaldehyde (HAP) ND —_ —_— —_ —

Acetylene 2.01 1.88 0.10 0.01 0.42

Acrolein (HAP) ND — — —_— —_

Benzene (HAP) ND ——— —— — —_—

Engine 13 Test16  |Cyclohexane ND —_— — — —

Cooper 95% Load |Ethane 456 427 2.53 038 111

GMWC-10 (230rpm) |Ethylene - 11.0 103 0.57 0.08 249

: Formaldehyde (HAP) 30.7 28.7 1.70 025 746

Methane 1726 1617 51.1 7.59 224

Methanol (HAP) 1.68 1.57 0.10 0.01 043

m-Xylene (HAP) ND — — — —

Propylene _ ND — o o —

Toluene (HAP) ND — — —— —

1,3-Butadienc (HAP) ND — —— —— —_—

Acetaldehyde (HAP) ND — —— — —_

Acetylene - | 1.56 1.56 0.07 0.01 033

Acrolein (HAP) ND ——— — — —

Benzene (HAP) ND — — —_— —

Engine 13 Test17  |Cyclohexane ND| . - — — —

Cooper 88% Load (Ethane 48.1 48.1 265 043 11.6

GMWC-10 (230 rpm) |Ethylene 9.81 981 © 050 0.08 221

Formaldehyde (HAP) 26.5 265 146 023 6.40

Methane 1759 1759 517 83 226

Methanoi (HAP) 1.39 1.39 0.08 0.01 0.36

m-Xylene (HAP) ND — — — —

Propylene ‘ ND ——r— — — —

Toluene (HAP) ND — — — -
sdg/gri/camp6 275-114-06-16
Teif-g;\l.l/m.rpf . E-106 ' November 1995
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Table 4-33

(Continued)
Engine Condition Polintant Conc Cone. Emission Rates
) Gpavd) | BN | @mR) | @BEPI) | (onsiyr)
1,3-Butadicne (HAP) ND —_ — —_ —
Acetaldehyde (HAP) ND — —_— _ —
Acetylene 1.56 1.59 0.09 0.01 037
Acrolein (FLAP) ND _— — — —
Benzens (HAP) ND —_— | — —
Engine 13 Test18  |Cyclohexane ND — — — —
Cooper 91%Load [Ethane 50.2 51.1 3.17 0.45 139
GMWC-10 | (249rpm) [|Ethylene 10.4 10.6 0.62 0.09 269
Formaldehyds (HAP) 282 287 1.78 0.25 7.79
Methane 1813 1844 61.0 8.72 267
Methanol (HAP) 147 1.49 0.10 0.01 043
m-Xylene (HAP) ND — —_ —_ —]
Propylene ND|. —_ — — —_—)
Toluene (HAP) ND — — —_ —
1,3-Butadiene (HAP) ND —_— — _— —]
Acetaldehyde (HAP) ND —_— —_ — -
Acetylene 1.62 1.64 0.08 001 037
Acrolein (FLAP) ND —_ — —_ —_
Benzene (HAP) . ND —_ —_— — )
Engine 13 Test 23 Cyclohexane ND _ _ — e
Cooper 92%Load |Ethane 48.7 49.5 2.95 0.43 12.9
GMWC-10 | (2405pm) |Ethylene 10.2 10.4 0.58 0.08 2.54
Formaldshvde (HAP) 279 284 1.69 025 7.40
Methane 1772 1803 573 2.40 251
Methanol (HAP) 1.42 1.44 0.09 0.01 0.40
m-Xylenz (HAP) ND — — —_ _—
Propylene ND — -_— — —
Tojuene (HAP) ND = = = =
sdg/gri/camp-6 273-114-06-16
Test-Sum.rpt E-107 November 1995
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Table 4-34
GC Results
Cooper-Bessemer GMWC-10 (Engine 13)
Epgine Condition Pollutant Conc Cone. Emission Rate
@rmvw) | QEES | @iy | (@BHP-e) | (vonsiyn)
Methane 1487 1520 522 7.08 | 229
Ethane 334 34.1 220 030 9.62
Engine 13 Test15  |Propanme 477 4.88 046 0.06 2.02
C-BGMWC-10 | 96%Load |Butane _ ND|  — -— —_ —
(250 rpm) |Pentane ND — —_ —_— —
C2 - C5 as Methane 81.0 82.3 2.85 0.39 12.5]
Methane - 1539 1551 492 731 215
Ethane 348 35.1 2.08 031 9.12
Engine 13 Test16  [Propame 5.16 520 045 0.07 198
C-BGMWC-10 | 95%Load |Butane ND — — —_— —
: (230 rpm) {Pentane ND —— —_— e ——
C2 - C5 as Methane 85.1 85.7 2.72 0.40 11.9
Methane 1598 1712 504 8.11 21
Ethane 38.6 413 228 0.37 10.0
Engine13 | Test17  |Propane 7.89 8.45 0.68 0.11 3.00
C-BGMWC-10 | 88%Load |Butape ND —_ — — —
(230 rpm)  |Pentane ND — — — —_
C2 - C5 as Methane 101 108 3.18 0.51 13.9
Methane 1540 1680 55.7 797 244
Ethane 37.3 40.7 2.53 0.36 1.1
Engine 13 Test18  |Propane 7.84 8.55 0.78 0.11 342
C-BGMWC-10 | 91%Load [Butane . ND —_— — — —_—
(249 rpm)  |Pentane - ND —] - — — ——
C2 - €5 as Methane 98.2 107 355 0.51 15.6
Methane 1523 1664 530 - 778] - 232
Ethane 36.1 394 235 0.35 103
Engine 13 Test23  |Propame 7.00 7.64 0.67 0.10 2.93
C-BGMWC-10 | 92%Load [Butane ND — _— — —
(240 rpm) |Pentane ND —_ — _— ]
- C5 25 Methane 932 102 3 0.48| 14
|
sdg/gxi/camp-6 ' 275-114-06-16
Test-Sum.rpt November 1995
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Table 4-35

Crankcase Vent
Canister Results
Sampling Condition Pollatant Conc, Emission Rate
- Location {ppmv (b/br) | (tonyr) |
1,2.3-Trimethylbenzene 0.01 L4E-0S 6.1E-05
1.2,4-Trimethylhenzens 002| * 24E05 L0E-04
[{1-3-Butadiene (HAF) ND —_— —
#(1,3,5-Trimethylbenzene 0.002 20E06|  -8.5E-06
2,2,4-Trimethyipentane (HAP) 0.02 2.6E-05 1.2E-04
Benzene (HAF) 0.05 3.7E05[ °©  L6E-04
Butane 0.0 5.5E-04 2.4E-03
Cyclohexane 0.07 5.TE-05 2.5E-04
Station 6C Cyclopentane 0.02 L4E-05 6.1E05
Engine 15 Test 10 Ethane 370 1.2E-02 S.1E-02
C-B GMVC-10 101%Load  [Ethyl Benzene (HAP) 0.02 2.2E-05 9.8E-05
Crankecase Vent n-Hexane (HAP) 0.13 1.2E-04 5.1E-04
Isobutane 0.64 3.9E-04 17E-03
Methanol (HAF) ND —_ —
Methyleyelobexans 0.79 8.2E-04 3.6E-03
n-Nonane 0.02 2.7E-05 1.2E-04
n-Octane _ 0.03 3.0B-05 L3E04
Propane 5.58 2.6E-03 "LIE02
Styrene (HAP) 0.004 3.9E06 1.7E.05
Toluene (HAP) 0.22 2.1E-04 93E-04
(m.p.0)-Xylens (HAP) 0.06 6.8E-05 3.0E-04
1,23-Trimethylbenzene 0,02 — o
1,2,4Trimethylbenzene 0.03 —_ —_
1.3-Butadiene (HAP) 0.13 — —
1,3,5-Trimethylbenzene 0.03 — -
2,2,4-Trimethylpentane (HAP) 0.29 — —
Benzens (HAP) 0.45 — ]
Butane 22.3 — —
Cyclohexane 1.07 — _—
Station 6A Cyclopentane 0.53 — —
? Engine 12 Test 4 Ethane 2060 — —
| Clark HBA-5 73%Load  |Ethyl Benzene (HAP) 0.07 — —
Crankcase Vent n-Hexane (HAP) 206 — e
Isobutane 17.8 — —_
Methanol (HAP) ND| — —
Methylcyclohexane 1.30 —_ —
n-Nonane 0.007 ] —
n-Octane 0.20 — —_
Propane 217 —— —
Styrene (HAP) 0.01 — —_
Toluene (HAP) 1.85 - —
(m,p.o)-Xylene (HAP) _(l__gg —J —_—
Note: Unable to measure flow rate duz 1o crankease vent design on Engine 12,
06/12/95 E-109 PCAN-SUM.WK4




Table 4-36

Fuel Gas |
Canister Results |
Sampling | -Condition Pollutant {1 Cone - . -
Location (ppmvd) _ |
1,2,3-Trimethylbenzene ND
1,2,4-Trimethylbenzene NI
1,3-Butadiens (HAP) ND
1,3,5-Trimethylbenzene ND
2.2,4-Trimethylpentane (HAF) 5.69
Benzene (HAP) 7.56
Butane 763
Cyciohexane 253
Station 6A Cyclopentane 8.14 ;
Engine 10 Test3  |Ethane 33431 l
Clark BA-5 80%Load  |Ethyl Benzene (HAP) ND ‘
Fuel Gas n-Hexane (HAP) 47.8
Isobutape - 564
Methanol (HAP) ND
Methylcyclobexane 27.5
n-Nonane 0.65
n-Octane 3.58
Propane 4923
Styrene (HAP) ND
Toluene (HAP) 9.40
(m,p,0)>Xylene (HAP) 1.41
1,2,3-Trimethylbenzene ND
1,2,4-Trimethylbenzene ND
11,3-Butadiene (HAP) ND
1.3,5-Trimethylbenzene NI
2,2,4-Trimsthylpentane (HAP) 5.02
Bemzene (HAP) 7.66
Butane ' 6
Cyclohexane ‘ 25.8
Station 6C Cyclopentane 7.81 o
Engine 15 Test10  [Ethane 30300
C-BGMVC-10 | 101%Lload |Ethyl Benzene (HAP) NI
Fuel Gas n-Hexane (HAFP) 479
Isobutane 478
Methanol (HAP) ND
Methyleyclohexane 252
a-Nonane 0.75
n-Octane ND
Propane 4150
Styrene (HAP) ND
Toluene (HAP) ) 8.00
{m.p,0)>-Xylene (HAP) 1.40
06/12/95 E-110 PCAN-SUM.WK4
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Table 4-37

Ambient Air Analysis

{

Engine 10
Cluik BA-5

Temt 2
100% Load

1.2 4-Trimethylbenzens
1,3-Butadiene (HAP)

|43 Trimetiryibenzene

2,2, 4-Trimethylpentane (HAF)

n-Nooane

Station 6C
Engine 15
C-BGMVC-10
Inlet Ambiens Air

Teat 10
101% Load

aaaasEF

0.002
0.05

Z%z

(=4

1,2,4-Trimethylberzene
13-Butadicne (HAF)
1.3,5-Trimethyiberzene
2.2,4-Trimethylpentane (HAP)
Benzene (HAP)

‘[Ethane

Ethyl Bazeae (HAP)
n-Hexane (HAF)

Methanol (HAP)

in—Nm
n=Octane

Styrenc (HAP)
Tolucne (HAP)

(9.0 Xylene (HAP)

$Zzzzzz8z68z%

Z28 273

zzz288

b4
[
—

533
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