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EXECUTIVE SUMMARY

This report documents results of fuel consumption and exhaust emission tests performed on a
2,000 hp EMD GP38-2 locomotive operating on four different fuels. No operational problems
were observed by SwRI on any of the test fuels, and the locomotive engine was able to produce
within 1% to 2% of full rated power while operating on the biodiesel blends. Locomotive tests
were performed at the SWRI Locomotive Exhaust Emissions Test Center in October, 2000.

Table ES-1 summarizes the average EPA Line-Haul and Switch duty-cycle weighted exhaust
emissions from triplicate tests using a diesel fuel meeting EPA locomoative certification test
specifications, on a CARB diesel fuel, with a blend of 20% bio-fuel into the EPA locomotive
certification fuel (B20), and a second blend of 20 percent bio-fuel with the CARB diesel (C20).
The 4% to 6% increase in NO, emissions with B20 fuel compared to EPA locomotive
certification diesel is consistent with B20 tests performed in other engine test programs. The
lack of PM response with any of the test fuelsis attributed to the fact that most of the PM
emissions from this two-stroke EMD engine are lubricating-oil derived. Long term durability
and reliability were not addressed in this study.

Table ES-1. Summary of Locomotive Tests Using Biodiesel Fuel Blends

Fuel HC CcoO NOy PM

EPA Line-Haul Duty-Cycle Weighted Emissions, g/hp-hr &

EPA Loco. Cert. Diesel 0.64 5.4 12.4 0.46
CARB diesel 0.64 4.3 12.3 0.46
B20 0.64 4.5 13.1 0.50
C20 0.64 4.0 12.8 0.48

—
EPA Switch Duty-Cycle Weighted Emissions, g/hp-hr &

EPA Loco. Cert. Diesel 0.82 2.2 12.8 0.38
CARSB diesel 0.76 1.8 12.5 0.34
B20 0.78 2.0 13.5 0.37
C20 0.73 1.8 13.1 0.37

# Average of three runs on each fuel.




|. TECHNICAL APPROACH

L ocomotive exhaust emission tests for this project were performed by Southwest Research
Institute (SwRI) at the Locomotive Exhaust Emissions Test Center in San Antonio, Texas. This
facility was established in August 1993 in cooperation with the Association of American
Railroads (AAR).

Presented below is an overview of the technical approach used to conduct locomotive exhaust
emissionstesting. Included is adescription of the locomotive selected for testing, engine power
measurements, fuel consumption measurements, the test fuels, exhaust emissions test
procedures, analytical procedures, particul ate measurement procedures, and smoke opacity test
procedures.

A. Test Locomotive

The locomotive tested in this project was CSX No. 2629, a model GP38-2, manufactured in 1973
by the Electro-Motive Division (EMD) of General Motors Corporation. CSX No. 2629 shown in
Figure 1, isgenerally classified as a “road-switcher” locomotive, meaning it serves as alocal
switcher locomotive as well as aline-haul locomotive.
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FIGURE 1. CSX NO. 2629 at the SWRI Locomotive Test Center

The GP-38 locomotive was equipped with a 2,000 hp roots-blown EMD model 16-645-E diesel
engine (SN 84-B3-1505). Table 1 gives the specifications for the EMD engine. Immediately
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before shipping the locomotive to SwRI, the locomotive was serviced at CSX’s Cumberland,
Maryland shop. Service included replacing the fuel injectors, changing the fuel, lubricating ail
and engine intake air filters, and changing the engine lubricating oil.

Table 1. EMD 16-645-E Engine Specifications

Type 2-stroke, uniflow scavenged diesel
Aspiration roots-blown, non-turbocharged
Bore, in. (mm) | 9 116 (230)
Stroke, in. (mm) | 10 (254)
No. of Cylinders 16
Displacement, cu. in./cyl. (L) | 645 (10.6)
Total displacement cu. in. (L) | 10,320 (169.1)
Compression Ratio 16:1
Fuel Injection System Unit Injector
Rated Power, bhp (kw) | 2,000 (1,491)
Rated Speed, rpm 900

B. EMD Engine Power Measurement

Most line-haul locomotives are equipped with the “dynamic brake” feature in which the electric
motors used for traction are reverse-excited to become generators for slowing the train. The
electrical power generated is dissipated in resistance grids. Locomotives with the self-load
feature can dissipate the main alternator power into these “dynamic brake” resistance grids. The
CSX locomotive tested in this program was equipped with dynamic brake grids capable of
dissipating the full engine power, and these grids were used to load the stationary locomotive.

Engine flywheel (gross) power was determined by direct measurement of the main alternator
voltage and current, plus auxiliary power values obtained from load box testing procedures
published by EMD. EPA locomotive test procedures call for direct measurement of main
generator voltage and current, and for the manufacturer to apply a known generator efficiency to
calculate gross power. Inthis case, asingle alternator efficiency of 93.9%was used for all test
points, following EMD load box testing procedures. Power for the various auxiliary systems
(auxiliary generator, traction motor blower, inertial separator blower, and radiator fans) was
computed using published EMD test procedures. The air compressor on the locomotive was
disabled during testing, and compressed air was supplied to the locomotive.

Power and fuel rates were recorded as observed values. Corrected brake-specific fuel
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consumption (BSFC) values were computed using published EMD power correction factors.
Observed power was used to report brake-specific exhaust emissionsin g/hp-hr.

C. Fuel Consumption Measurement

Fuel consumption was measured on a mass basis, using a mass flow meter. The system was
equipped with a heat exchanger to control fuel supply temperature to 90+10°F. Hot return fuel,
which would normally return to the locomotive on-board fuel tank, was cooled before returning
to the fuel measurement reservoir (“day tank”) to assure a consistent fuel supply temperature at
the engine.

D. Test Fuels

Four fuels were included in this study, and selected properties of the fuels are summarized in
Table 2. Basdline tests were performed using diesel fuel meeting EPA specifications for
locomotive emissions test fuel given in the Code of Federal Regulations, Title 40, Part 92,
Section 92.113. This*“locomoative cert fuel” had a sulfur content of 0.30 percent, which isthe
midpoint of the EPA specification of 0.2%to 0.4% sulfur for locomotive testing. Table 2 aso
gives the specifications for EPA locomotive test fuel.

The second fuel used in this program was a“CARB fuel.” Thisfuel was used in arecently
completed locomotive fuel-effects program performed by SwRI for CARB.* The“CARB” fuel
was a 50/50 blend of two commercially available CARB-approved fuels, one batch was from the
Texaco refinery in Los Angeles, California, and the second batch was from the ARCO refinery
in South Gate, California. The properties of the CARB fuel, asreported in Table 2, were
considered by ARB to be representative of commercially available on-highway fuel sold in
Cdlifornia.

The third and fourth fuels tested in this program were 20% blends (by volume) bio-fuel blended
into the two different base fuels. These are referred to as “B20,” which was 20% bio-fuel
blended with the “locomotive cert fuel,” and “C20," which was 20% biodiesel blended with the
CARB diesel fuel.

The bio-fuel used in this program was supplied by Griffin Industries, Inc. of Cold Spring,
Kentucky. Eleven 55-gallon drums of Bio “G-3000™"” were supplied to SwRI for blending.
Blended fuels were stored in 550-gallon totes that were located next to the locomotive, as shown
in Figure 2.

! Fritz, S.G., “Diesel Fuel Effects on Locomotive Exhaust Emissions,” SWRI Report No. 08-02062 (October 2000).
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Table 2. Properties of Diesel Fuels Used in Locomotive Testing

Locomotive EPA
ASTM Cert. Fuel B20 CARB Fuel C20 Locomotive
Determinations Test Method EM-2834-F EM-3004-F EM-2663-F EM-3005-F Spec. ?
API Gravity @ 60°F D4052 344 33.2 39.1 36.8 32-37
specific gravity 0.8529 0.8594 0.8295 0.8409 ns
density (Ib/gal) 7.12 7.17 6.92 7.02 ns
Viscosity @ 40°C (cSt) D445-83 2.77 3.17 2.46 2.82 2.0-32
Sulfur (Wt%) D2622-94 0.2996 0.2264 0.005 0.004 0.2-04
Cetane Index D976 47.7 49.0 52.0 53.4 40 - 48
Cetane Index D4737 47.6 47.6 53.1 53.4 ns
Cetane Number D613-84 45.7 47.0 51.0 50.5 40 - 48
Heat of Combustion D240
Gross (BTU/Ib) 19,470 18,942 19,715 19,149 ns
Net (BTU/Ib) 18,272 17,772 18,479 17,940 ns
Gross (BTU/gal) 138,600 135,900 136,400 134,400 ns
Net (btu/gal) 130,100 127,500 127,900 125,900 ns
Carbon-Hydrogen Ratio D3178
% Carbon 86.77 84.13 86.37 83.76 ns
% Hydrogen 13.23 12.82 13.63 13.25 ns
Hydrogen/Carbon Ratio 1.82 1.82 1.88 1.89 ns
SFC Aromatics D5186-96
Total Mass % 30.6 nd 22.4 nd 27 min.
Total Volume Percent® 29.4 21.8
PNA Mass % nd 1.7
Hydrocarbon Type D1319-84
Aromatics (%) 36.2 nd 224 nd ns
Olefins (%) 1.2 2.0 ns
Saturates (%) 62.6 75.6 ns
Flash Point (°F) D93-80 166 172 167 170 130 min.
Distillation D86-96
% Recovered Temp. °F
IBP 382 374 368 376 340 - 400
10 423 431 413 418 400 - 460
50 519 553 490 533 470 - 540
90 627 639 606 633 560 - 630
EP 676 670 659 663 610 - 690
Note: a - Diesel fuel for locomotive testing as specified by EPA in 40 CFR 92, §92.113, Table B113-1.

b - Aromatic hydrocarbons expressed in percent volume = 0.916 x (aromatic hydrocarbons expressed in percent
weight) + 1.33, per California Code of Regulations, Title 13, §2282 (c)(1).

ns - not specified
nd - not determined
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Figure 2. 550-Gallon Fuel Storage Tanks
Located Next to Locomotive




E. Exhaust Emissions Test Procedure

Exhaust emission tests were performed using the locomotive Federal Test Procedure (FTP)
detailed in the U.S. Code of Federal Regulations (CFR), Title 40, Part 92, “Emission Standards
for Locomotives and Locomotive Engines.”

1. Gaseous Emissions Sampling

A gaseous sample probe was designed using EPA locomoative test specifications. Gaseous
emissions were sampled within the exhaust stack extension installed on the roof of the
locomotive. A heated line was used to transfer the raw exhaust sample to the emission
instruments for analysis. Measured gaseous emissions included hydrocarbons (HC), carbon
monoxide (CO), carbon dioxide (CO,), oxygen (O,), and oxides of nitrogen (NO,).

The hydrocarbon concentration in the raw exhaust was determined using a Rosemount
Analytical model 402 heated flame ionization detector (HFID), calibrated on propane. NO,
concentration in the raw exhaust was measured with a Rosemount model 955 chemiluminescent
analyzer. NO, correction factors for engine intake manifold air temperature and ambient air
humidity were applied as specified by EPA in 40 CFR 886.132(d). Concentrations of CO and
CO, in the raw exhaust were determined by non-dispersive infrared (NDIR) instruments.

Gaseous mass emission rates were computed using the measured concentration, the observed
(measured) fuel consumption rate, and calculated engine air flow. Following the FTP, engine air
flow was not directly measured in thistest program. Instead, engine air flow was determined
using a carbon balance of the carbon-containing constituents in the exhaust (CO,, CO, and HC)
to compute the fuel/air ratio (f/a). Engine air flow rate was then computed using the measured
fuel consumption rate and the computed f/aratio.

2. Particulate Emissions Sampling

Particulate emissions were measured at each test point using a“split then dilute” technique, in
which a portion of the raw locomotive exhaust was “ split” from the total exhaust and mixed with
filtered dilution air in a10-inch diameter dilution tunnel. The split sample of raw exhaust was
transferred to the dilution tunnel through a 2-inch diameter stainless steel tube that was insulated
and electrically heated to 375°F. Using filtered dilution air, the raw exhaust was diluted and the
temperature reduced to less than 125°F before sampling for particulate emissions.

A particulate sample was extracted from the dilution tunnel through sample probes fitted with
stainless steel filter holders. Particulate was accumulated on 90 mm fluorocarbon-coated glass
fiber filters (Pallflex TBOA20) at atarget filter face velocity of 70 cm/s. Following the FTP, PM
sampling began ten seconds after a throttle notch change, and continued for five minutes.
Particul ate filters were preconditioned and weighed before and after testing, following the FTP.
The particulate mass emission rate was computed using the increase of mass on thefilters, the
volume of dilute exhaust drawn through the filters, and dilution air and raw exhaust flow
parameters (fuel and computed air flow).



3. Smoke Opacity Test Procedures

Smoke opacity was measured using a modified Public Health Service (PHS) full-flow opacity
meter (smokemeter) mounted above one of the two locomotive exhaust stacks. This smokemeter
used standard PHS smokemeter optics and electronics, but was modified to a 20-inch diameter to
accommodate larger exhaust plume diameters. The construction, calibration, and operation of
the smokemeter adhered to the FTP.

The smokemeter was aligned with the long axis of the rectangular exhaust stack, resulting in a
through-exhaust path length of approximately 14 inches (as determined by the dimensions of the
exhaust stack extension). The center of the light beam was positioned 5+1 inches above the
outlet of the exhaust stack extension. The smokemeter control unit was located in the control
building. Voltage output proportional to opacity was recorded on a strip chart, along with engine
speed. Smoke opacity was continuously monitored during the EPA Locomotive Test Sequence.

4, Duty-Cycle Weighting Factors

Table 3 gives the weighting factors for the two duty cycles applied to the individual notch data
points to compute “EPA Line-Haul” and “EPA Switch” duty-cycle weighted composite results.
The two EPA cycles are specified in Table B132-1 of 892.131 of CFR Title 40, Part 92 of the
FTP.

Table 3. Duty Cycles Used to Compute
Weighted Composite Emissions

EPA Switch
Throttle Notch Setting EPA Line-Haul Cycle Cycle
Low Idle 19.0% 29.9 %
Idle 19.0% 29.9 %
Dynamic Brake 12.5% 0.0%
Notch 1 6.5% 12.4 %
Notch 2 6.5 % 12.3%
Notch 3 52% 5.8%
Notch 4 4.4% 3.6%
Notch 5 3.8% 3.6%
Notch 6 3.9% 15%
Notch 7 3.0% 0.2%
Notch 8 16.2 % 0.8%
TOTAL 100.0 % 100.0 %




F. Test Sequence

One problem commonly reported with the use of biodiesel fuelsin older enginesisfuel filter
plugging resulting from the solvent nature of the biodiesel, removing accumulated deposits, gum,
and varnish from the fuel system. Filter plugging usually occurs only once, after the initial
removal of deposits. In anticipation of this potential problem with the nearly 30-year
locomotive, SWRI ran the locomotive on neat bio-fuel for approximately two hours at rated
power, then shut the locomotive engine down with the neat bio-fuel in the fuel system. The next
morning, the locomotive was restarted and run for another hour on neat bio-fuel. Although no
operational problems were noticed during this fuel system conditioning, as a precautionary
measure, the primary and secondary fuel filters on the locomotive were replaced before
beginning the fuel-effects testing.

Triplicate tests were run on each of the four test fuels. The test sequence was randomized to
minimize potential bias due to ambient temperature, humidity, and barometric pressure changes
during the test program. Table 4 gives the test sequence used.

Table 4. Test Sequence

Test Number Fuel Run Number
1 EPA 1/3
2 B20 1/3
3 Cc20 1/3
4 CARB 1/3
5 CARB 2/3
6 B20 2/3
7 EPA 2/3
8 C20 2/3
9 C20 3/3
10 CARB 3/3
11 B20 3/3
12 EPA 3/3




II. TEST RESULTS

Table 5 summarizes duty-cycle weighted results from each of the triplicate tests performed on
the four fuels. Detailed test results are given in Appendices A through F. Table 5 includes both
EPA Line-Haul and Switch duty cycle composite brake-specific emissions of HC, CO, NO,, and
PM, and AAR-corrected brake-specific fuel consumption. Average results for the triplicate runs
are given for each fuel, along with the coefficient of variation (cov). At the bottom of Table 5,
the average percentage change between fuelsisreported. No formal statistical analysis of the
data was performed to establish statistically significant differences.

Observations of the datain Table 5 show that the use of the CARB diesel reduced NO, by one
percent on the Line-Haul cycle and by two percent on the Switch cycle, compared to the baseline
EPA locomotive certification fuel. Thislevel of NO, reduction is notably smaller than the four
to six percent reduction in the average Line-Haul cycle NO, measured by SwRI in three 4,000
hp, turbocharged, EMD 710 enginesin a study for CARB, using the same batch of CARB fuel .2

B20 fuel increased NO, by six percent on the Line-Haul cycle and by five percent on the Switch
cycle, compared to the baseline EPA locomotive certification fuel. ThisNO, increaseisin the
range noted for other diesel engine studies using B20 fuel. Comparing C20 to CARB fuel, NO,
increased by four percent for both cycles. Comparing C20 to the baseline EPA locomotive
certification fuel, the NO, increase associated with the biodiesel is partially offset with the NO,
reduction associated with the CARB fuel, resulting in aNO, increase of three percent on the
Line-Haul cycle and two percent on the Switch cycle.

PM emissions for this locomotive engine were generally unresponsive to fuel type, with small
changes likely due to test-to-test variability. Because PM emissions from two-stroke EMD
engines are dominated by lubricating-oil derived components, the influence of fuel typeis
relatively small. Inthe CARB locomotive fuel effects study, the soluble organic fraction (SOF)
of PM emissions from the turbocharged EMD engines accounted for about 75 percent of total
PM. Although no SOF analyses were performed on the PM samplesin this project, non-
turbocharged EMD engines, like that tested in this project, typically have higher brake-specific
lubricating oil consumption than their turbocharged counterparts, suggesting that the SOF of PM
would be even higher than observed for the turbocharged engines.

Hydrocarbon emissions also were generally unresponsive to fuel type using the Line-Haul cycle,
but some reductions on the Switch cycle were noted with all three fuels compared to the EPA
certification fuel, although the changes were likely not be statistically significant.

“S. G. Fritz, “Diesel Fuel Effects on Locomotive Exhaust Emissions,” SwRI Final Report 08-02062 (October 2000),
prepared for the California Air Resources Board.
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Table 5. CSX No 2629 Test Summary

EPA Line-Haul Duty Cycle EPA Switch Duty Cycle
HC CcOo NOx PM [AAR Corr. HC CcOo NOx PM [AAR Corr.
g/hp-hr |g/hp-hr [g/hp-hr [g/hp-hr | BSFC [lg/hp-hr |g/hp-hr |g/hp-hr [g/hp-hr [ BSFC
Ib/hp-hr Ib/hp-hr
EPA Cert Baseline #1/3 | 0.71 5.9 11.9 0.47 0.433 0.87 2.4 12.7 0.37 0.464
EPA Cert Baseline #2/3 | 0.62 5.1 12.3 0.49 0.435 0.80 2.2 12.9 0.42 0.474
EPA Cert Baseline #3/3 | 0.58 5.1 12.9 0.44 0.434 0.78 2.1 12.9 0.36 0.460
Average | 0.64 5.4 12.4 0.46 0.434 0.82 22 12.8 0.38 0.466
c.0.v.| 10% 9% 4% 5% 0% 6% 7% 1% 8% 2%
CARB #1/3 0.63 4.6 12.2 0.48 0.431 0.78 1.8 12.7 0.34 0.467
CARB #2/3 0.62 4.7 12.0 0.46 0.429 0.77 1.9 12.3 0.35 0.457
CARB #3/3 0.67 3.7 12.6 0.45 0.433 0.72 1.6 12.7 0.32 0.466
Average | 0.64 4.3 12.3 0.46 0.431 0.76 1.8 12.5 0.34 0.463
c.ov.| 4% 13% 3% 4% 0% 4% 6% 2% 5% 1%
B20 #1/3 0.66 5.3 12.6 0.48 0.430 0.78 2.2 134 0.36 0.462
B20 #2/3 0.63 4.2 13.0 0.55 0.431 0.73 2.0 13.4 0.38 0.468
B20 #3/3 0.64 3.9 13.6 0.46 0.434 0.82 19 13.8 0.38 0.470
Average | 0.64 4.5 131 0.50 0.432 0.78 2.0 135 0.37 0.467
c.ov.| 2% 17% 3% 10% 0% 6% 9% 2% 3% 1%
C20 #1/3 0.63 4.2 12.9 0.49 0.434 0.75 1.9 13.1 0.36 0.468
C20 #2/3 0.63 3.9 12.8 0.48 0.431 0.80 1.8 13.3 0.39 0.473
C20 #3/3 0.67 3.9 12.8 0.48 0.432 0.73 1.8 13.1 0.37 0.467
Average | 0.64 4.0 12.8 0.48 0.432 0.73 1.8 131 0.37 0.467
c.ov.| 4% 4% 1% 2% 0% 11% 3% 2% 5% 1%
Average Percent Change from Average EPA Cert. Diesel Baseline
CARB vs. EPA Cert. 1% -19% -1% 0% -1% -71% -21% -2% -12% -1%
B20 vs EPA Cert. 1% -17% 6% 7% -1% -5% -10% 5% -3% 0%
C20 vs EPA Cert 1% -26% 3% 4% 0% -11% -19% 2% -5% 0%
C20 vs. CARB 1% -8% 4% 4% 0% -4% 2% 4% 8% 1%
C20 vs. B20 0% -11% -2% -2% 0% -6% -10% -3% -2% 0%

Carbon monoxide (CO) emissions were reduced on both cycles for al three fuels compared to
the EPA certification fuel, although again, the changes may not be statistically significant
beyond test-to-test variability.

Table 5 also includes AAR-corrected brake-specific fuel consumption results. SwRI used
published AAR corrections for ambient air temperature, barometric pressure, fuel temperature,
fuel specific gravity, and fuel heating value to compute “AAR-corrected” brake-specific fuel
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consumption from observed values. Results given in Table 5 show that there was essentially no
change in the AAR-corrected brake-specific fuel consumption results between the four test fuels.

Compared to the baseline EPA certification fuel, locomotive power output was 1.7 percent lower
with the CARB fuel, 0.9 percent lower with the B20 fuel, and 2.4 percent lower with the C20
fuel. The power reductions observed are due to the lower volumetric heating value of the fuels
(see Table 2), and that fact that the engine load control system on the GP38-2 locomotive
essentially setsto afixed volumetric fuel rate at each notch position.

Smoke opacity from this type of locomotive engine is characteristically very low, in most cases
below the five percent threshold of visibility. Smoke test results show that CSX No. 2629 had
very low smoke opacity during steady-state conditions, and during throttle notch changes, and
that there was no appreciable change in smoke opacity between the four test fuels.
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[ll. CONCLUSIONS

Exhaust emissions and fuel consumption testing was performed on an EMD GP38-2 |locomoative
operating on a 20-percent by volume biodiesel blended into EPA [ocomotive certification diesel
fuel and into CARB diesdl fuel. No operational problems were observed by SwRI on any of the
test fuels, and the locomotive engine was able to produce within 1 to 2 percent of full rated
power while operating on the biodiesel blends. Long term durability and reliability were not
addressed in this study.

The 5 to 6 percent increase in NO, emissions with B20 fuel compared to EPA locomotive
certification diesel was consistent with B20 tests performed in other engine test programs. The
lack of PM response with any of the test fuelsis attributed to the fact that most of the PM
emissions from this mode of two-stroke EMD engine are lubricating-oil derived.

The EMD 645E engineis arguably the most likely candidate for use of biodiesel-blended fuels
by the freight railroads, as the 645E engine is used extensively in switcher and road-switcher
applications, where they are likely to be centrally fueled, and operated in urban areas. However,
aroots-blown (non-turbocharged) EMD 645E |ocomotive engine may not have been the best
choice for demonstrating fuel effects on PM emissions, due to the dominance lubricating oil
consumption has on the PM emissions from these engines.

-12-



APPENDIX A

BASELINE TESTS WITH EPA CERTIFICATION DIESEL FUEL

FINAL 08.02999
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LOCOMOTIVE EMISSIONS

SWRI PROJECT NG. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATICN =  SwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOTCH = IDLE TEST CONFIGURATION =  Cert 100
TEST DATE ' = 10/26/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 1/10
SwRI FUEL CODE = [EM-2834-F FUEL H/C RATIO = 1.81
BAROMETER = 29.21 (in. Hg) ENGINE INTAKE AIR = 87.(°F)
DRY BULB TEWP = 79. (°F) WET BULB TEMP = 1. (°F)
ABS HUMIDITY = 106.11 {GR/LB} RELATIVE HUMIDITY = 69. (%)
ENGINE PERFORMANCE SUMMARY :
ACCESSORY HORSEPOWER:
AUXTLLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 43
TRACTION MOTOR BLOWER HP = 1.9
INERTIAL SEPERATOR BLOWER HP = .3
RADIATOR FAN HP = .0
TOTAL ACCESSORY HP = 10.5
FUEL RATE (0BS) = 24.8 (LB/HR)
ALT. VOLTS = 3. ALT. AMPS = 0. ALT, EFF. = 939
FLYWHEEL HP = 10.5 0BS. SFC = 2.3562  AAR CORR. SFC =
CALCULATED A/F = 321.54 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 131, 12.43 75.PPMC
co 191. 1B.14 55. PPM
NOX 661. 62.76 115. PPM (D)
NOX,CORR 718. 68.24
co2 3331. .64 PCT
02 20.03 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0874 NOX-KH = 1.0714 NOX-KT = 1.0000
WET EXH HC CF= .9892 AIR TEMP CF = .9878 BAROM CF = 1.0030
FUEL TEMP CF = .9850 FUEL S.G. CF = .9907 FUEL HHV CF = 1.0062
PARTICULATE INFORMATION
FILTER PAIR 1.D. NUMBER 8364.0-122
FILTER PAIR WEIGHT GAIN (mg) 1.501
SAMPLE VOLUME (scf) 38.667
DILUTE PM CONCENTRATION (mg/scf) .039
C02-BASED DILUTION FACTOR 3.540
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .137
PARTICULATE MASS EMISSION RATE {(g/hr} 15.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) 1.390

2.3491 (LB/MP-HR)




LOCOMOTIVE

LOCOMOTIVE MODEL
LOCOMOTIVE UNIT #

THROTTLE NOTCH
TEST DATE

TEST NUMBER
SwRI FUEL CODE
BAROMETER

DRY BULB TEMP
ABS HUMIDITY

EMISSIONS

EMD GP38

CSX #2629

DB2

10/26/ 0

2110

EM-2834 -F
29.21 (in. Hg)
79. (°F)
107.80 (GR/LB)

ENGINE PERFORMANCE SUMMARY:

ACCESSORY HORSEPOWER:

AUXILLARY GENERATOR HP

AIR COMPRESSOR HP

TRACTION MOTOR BLOWER HP
INERTIAL SEPERATOR BLOWER HP

RADIATOR FAN HP .
TOTAL ACCESSORY HP = 18,0

FUEL RATE (OBS)
ALT. VOLTS = 7.

ALT.

FLYWHEEL HP =

CALCULATED A/F

EMISSIONS

HC

Co

NOX

NOX, CORR
€02

02

G/HR

182.
343.
906.
99¢.

Il

40.0 (LB/
AMPS = 0.
18.0

4.0
6.5
6.6
1.0

0

HR)

SwRI PROJECT NO. 08-2999-001

TEST LOCATION
COMPUTER PROGRAM

TEST CONFIGURATION

ENGINE MODEL

FUEL H/C RATIO

ENGINE INTAKE AIR

WET BULB TEMP

RELATIVE HUMIDITY

ALT. EFF. = .939
. SFC = 2.2174  AAR CORR. SFC
286.11 (LB DRY AIR/LB FUEL)

0BS

G/HP-HR

10.07
19.04
50.25
54.88
3137,

CORRECTION FACTOR SUMMARY:

EPA NOX CF =
WET EXH HC CF=
FUEL TEMP CF =

1.0%921
.9884
.9835

PARTICULATE INFORMATION

NOX-KH
AIR TEMP CF
FUEL 5.G. CF

1

CONC.

73.PPMC
69. PPH
110. PPM (D}

.72 PCT
20.03 PCT

.0752 NOX-KT
.9901 BAROM CF
.9907 FUEL HHY CF

FILTER PAIR 1.D. NUMBER 8365.0-123
FILTER PAIR WEIGHT GAIN (mg) 1.919
SAMPLE YOLUME (scf) 38.379
DILUTE PM CONCENTRATION (mg/scf) .050
C02-BASED DILUTION FACTOR 3.713
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .186
PARTICULATE MASS EMISSION RATE (g/hr) 28.
BRAKE-SPECTIFIC PARTICULATE EMISSION RATE (g/hp-hr) 1.573

]

1.0000
1.0030
1.0062

1.81

SwRI SA,TX
EPA.FOR
Cert 100

EMD 16-645E3

82.(°F)
72. {°F)
1. (%)

2.2157 (LB/HP-HR)




LOCOMOTIVE EMISSIONS SWRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOTCH = Notch 1 TEST CONFIGURATION = Cert 100
TEST DATE = 10/26/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 3/10
SWRI FUEL CODE = [EM-2834-F FUEL H/C RATIO = 1.81
BAROMETER = 29.21 {in. Hg) ENGINE INTAKE AIR =  82.(°F)
DRY BULB TEMP = 79. (°F) WET BULB TEMP = 71. (°F)
ABS HUMIDITY = 104.78 {GR/LB) RELATIVE HUMIDITY =  €B. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER :
AUXTLLARY GENERATOR HP = 4.9
AIR COMPRESSOR HP = 53
TRACTION MOTOR BLOWER HP = 3.6
INERTIAL SEPERATOR BLOWER HP = 5
RADIATOR FAN HP = 0
TOTAL ACCESSORY HP = 13.4
FUEL RATE (0BS) = 51.0 (LB/HR)
ALT. VOLTS = 181. ALT. AMPS = 269. ALT. EFF. = .939
FLYWHEEL HP = 82.9 0BS. SFC =  .6151 ARR CORR, SFC = .6147 (LB/HP-HR)
CALCULATED A/F = 189.15 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 143. 1.72 68.PPMC
Co 235. 2.84 56. PPM
NOX 1214, 14.64 176. PPM (D)
NOX,CORR 1311. 15.81
co2 877. 1.10 PCT
02 19.53 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0804 NOX -KH = 1.0657 NOX-KT = 1.0000
WET EXH HC CF= .9852 AIR TEMP CF = .9901 BAROM CF = 1.0030
FUEL TEMP CF = .9B35 FUEL S.G. CF = .9907 FUEL HHVY CF = 1.0062

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 8366.0-126
FILTER PAIR WEIGHT GAIN {mg)} 1.968
SAMPLE VOLUME (scf) 38.547
DILUTE PM CONCENTRATION (mg/scf) .051
CO2-BASED DILUTION FACTOR 3.895
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .199
PARTICULATE MASS EMISSION RATE (g/hr) 26,
BRAKE - SPECTFIC PARTICULATE EMISSION RATE {g/hp-hr) 310




LOCOMOTIVE EMISSIONS

LOCOMOTIVE MODEL = EMD GP38
LOCOMOTIVE UNIT # =  CSX #2629
THROTTLE NOTCH = Notch 2

TEST DATE = 10/26/ O

TEST NUMBER = 4/1¢

SwRI FUEL CODE = EM-2834-F
BAROMETER = 29.20 (in. Hg)
DRY BULB TEMP = 80. (°F)

ABS HUMIDITY = 104.85 (GR/LB)

ENGINE PERFORMANCE SUMMARY:

ACCESSORY HORSEPOWER:

SwRI PROJECT NO. 08-2999-001

TEST LOCATION
COMPUTER PROGRAM
TEST CONFIGURATIDN
ENGINE MODEL

FUEL H/C RATIO
ENGINE INTAKE AIR
WET BULB TEMP
RELATIVE HUMIDITY

E

fl

]

AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 6.5
TRACTION MOTOR BLOWER HP = 6.7
INERTIAL SEPERATOR BLOWER HP = 1.0
RADIATOR FAN HP = 3.1
TOTAL ACCESSORY HP = 21.3
FUEL RATE (0BS) = 134.0 (LB/HR})
ALT. VOLTS = 377 ALT. AMPS = 554, ALT. EFF. = .939
FLYWHEEL HP = 319.6 0BS. SFC =  .4192 AAR CORR. SFC

CALCULATED A/F

EMISSIONS G/HR G/HP-HR
HC 173. .54
co 452. 1.41
NOX 2830. 8.85
NOX, CORR 3041. 9.52
€02 _ 601.
02

CORRECTION FACTOR SUMMARY:

EPA NOX CF = 1.0747 NOX-KH
WET EXH HC CF= 9752 AIR TEMP CF
FUEL TEMP CF = .9835 FUEL 5.G. CF

PARTICULATE INFORMATION

FILTER PAIR 1.D. NUMBER

FILTER PAIR WEIGHT GAIN (mg)
SAMPLE VOLUME (scf)

DILUTE PM CONCENTRATION {mg/sct)
C02-BASED DILUTION FACTOR

PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf)

PARTICULATE MASS EMISSION RATE (g/hr)

BRAKE- SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr)

1

n

0610
.9910
9907

93.80 (LB DRY AIR/LB FUEL)

CONC.

63.PPMC
83. PPM
316. PPM (D)

2.24 PCT
17.91 PCT

NOX-KT
BAROM CF
FUEL HHV CF

8367.0-127
5.774
38.067
.152
4,175
.633
107.

335

1.0000
1.0029
1.0062

PA.FOR

Cert 100
EMD 16-B45E3

1.81
80.(°F)

SWRI SA,TX

72. (°F)

66. (%)

.4193

{LB/HP-HR)




LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION =  SWRI SA.TX
LOCOMOTIVE UNIT # = (SX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 3 TEST CONFIGURATION = Cert 100
TEST DATE = 10/26/ 0 ENGINE MODEL = [EMD 16-645E3
TEST NUMBER = 5/10
SwRI FUEL COOE = [EM-2834-F FUEL K/C RATIO = 1.81
BAROMETER = 29.20 (in. Hg) ENGINE INTAKE AIR =  78.(°F)
DRY BULB TEMP = 80. (°F) WET BULB TEMP = 71. (°F)
ABS HUMIDITY = 99.70 (GR/LB) RELATIVE HUMIQITY = 62. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPCKER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSCR HP = 83
TRACTION MOTOR BLOWER HP = 14.0
INERTIAL SEPERATOR BLOWER HP = 2.1
RADIATOR FAN HP = 6.5
TOTAL ACCESSORY HP = 35,0
FUEL RATE {0BS) = 228.0 (LB/HR)
ALT. VOLTS = 514, ALT. ANPS = 751, ALT. EFF, = .939
FLYWHEEL HP = 586.4 0BS. SFC = .3888  AAR CORR, SFC = .3892 (LB/HP-HR)
CALCULATED A/F = 70.63 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 285, .49 80.PPMC
co 430. .73 62. PPH
NOX 5334. 9.10 466. PPH (D)
NOX, CORR 5659. 9.65
€0z 558. 2.99 PCT
02 16.78 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0608 NOX-KH = 1.0498 NOX-KT = 1.0000
WET EXH HC CF= .9690 AIR TEMP CF = 9919 BAROM CF = 1.0029
FUEL TEMP CF = ,9835 FUEL S.G. CF = .9907 FUEL HHV CF = 1.0062

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6716.0-1
FILTER PAIR WEIGHT GAIN (mg) 5.279
SAMPLE VOLUME (sct) 38.13B
DILUTE PM CONCENTRATION (mg/scf) .138
C02-BASED DILUTION FACTOR 5.126
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 710
PARTICULATE MASS EMISSION RATE (g/hr) 154,

BRAKE -SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .263




LOCOMOTIVE EMISSIONS

LOCOMOTIVE MODEL

LOCOMOTIVE UNIT #

THROTTLE NOTCH
TEST DATE

TEST NUMBER
SwRI FUEL CODE
BARCMETER

DRY BULB TEMP
ABS HUMIDITY

ENGINE PERFORMANCE

ACCESSORY HORSEPOWER:

AUXTLLARY GENERATOR HP

AIR COMPRESSOR HP

TRACTION MOTOR BLOWER HP
INERTIAL SEPERATOR BLOWER HP
FAN HP
TOTAL ACCESSORY HP

RADIATOR

FUEL RATE (OBS})

]

It

EMD GP38

CSX #2629
Notch 4

10/26/ 0

6/10

EM-2834-F
29.20 (in. Hg)
81. (°F)
103.47 (GR/LB)

SUMMARY :

4.0
9.6
el.?
3.2
= 9.8
47.8

L}

(]

394.0 (LB/HR)

SWRI PROJECT NO. 08-2999-001

TEST LOCATION
COMPUTER PROGRAM
TEST CONFIGURATION
ENGINE MODEL

FUEL H/C RATIO
ENGINE INTAKE AIR
WET BULE TEMP
RELATIVE HUMIDITY

ALT. VOLTS = 690. ALT. AMPS = 998, ALT. EFF. = 939

FLYWHEEL HP = 1031.5 0BS. SFC =  .3820  AAR COR
CALCULATED A/F = 46.28 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 365. .35 90 .PPMC
co 658. .64 84. PPM
NOX 10705. 10.38 832. PPH (D)
NOX,CORR 11455. 11.10
coz2 549. 4.60 PCT
02 14.65 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0701 NOX-KH = 1.0573 NOX-KT =
WET EXH HC CF= .9553 AIR TEMP CF = 9910 BAROM CF =
FUEL TEMP CF = 9830 FUEL 5.G. CF = .9907 FUEL HHV CF =
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6717.0-2
FILTER PAIR WEIGHT GAIN (mg) 9.043
SAMPLE YOLUME (scf) 38.158
DILUTE PM CONCENTRATION (mg/scf) .237
COZz-BASED DILUTION FACTOR 6.051
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 1.434
PARTICULATE MASS EMISSION RATE (g/hr) 356.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .345

SwRI SA,TX
EPA.FOR
Cert 100
EMD 16-645E3

[]

]

1.81

80.(°F)
72. (°F)
64. (%)

R. SFC = .3820

1.0000
1.0029
1.0062

(LB/HP-HR)




LOCOMOTIVE EMISSIONS

SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM EPA.FOR
THROTTLE NOTCH = Notch 5 TEST CONFIGURATION =  Cert 100
TEST DATE = 10/26/ 0 ENGINE MODEL = [EMD 16-645E3
TEST NUMBER = 7/10
SwRI FUEL CODE = [EM-2834-F FUEL H/C RATIO = 1.81
BAROMETER = 29.20 (in. Hg} ENGINE INTAKE AIR =  80.(°F)
DRY BULB TEMP = 82. (°F) WET BULB TEMP = 71, (°F)
ABS HUMIDITY = 101.52 (GR/LB) RELATIVE HUMIDITY = 61. ()
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXTLLARY GENERATGR HP = 4.0
AIR COMPRESSOR HP = 10.8
TRACTION MOTOR BLOWER HP = 30.4
INERTIAL SEPERATOR BLOWER HP = 4.6
RADIATOR FAN HP = 2B.1
TOTAL ACCESSORY HP = 77.8
FUEL RATE {OBS) = 498.0 (LB/HR)
ALT. VOLTS = 765, ALT. AMPS = 1103, ALT. EFF. = .939
FLYWHEEL HP = 1283.2 OBS. SFC = .3881  AAR CORR. SFC = 3881
CALCULATED A/F = 41.62 (LB DRY AIR/L8 FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 497, .39 108.PPMC
€0 1337. 1.04 150. PPH
NOX 14145. 11.02 969. PPM (D}
NOX, CORR 15065. 11.74
€02 557. 5.12 PCT
02 13.77 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0651 NOX-KH = 1.0532 NOX-KT = 1.0000
WET EXH HC CF= .9511 AIR TEMP CF = 9910 BAROM CF = 1.0029
FUEL TEMP CF = .9B50 FUEL S.G. CF = .9907 FUEL HHVY CF = 1.0062

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6718.0-3
FILTER PAIR WEIGHT GAIN (mg) 8.095
SAMPLE VOLUME (scf) 37.614
DILUTE PM CONCENTRATION (mg/scf) .215
CO2-BASED DILUTION FACTOR 6,665
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 1.434
PARTICULATE MASS EMISSION RATE (g/hr) 405,

BRAKE - SPECIFIC PARTICULATE EMISSION RATE {(g/hp-hr) .316

A=-8

(LB/HP-HR)




LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION =  SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOTCH = Notch 6 TEST CONFIGURATION = Cert 100
TEST DATE = 10/26/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER =  8/10
SwRI FUEL CODE = EM-2834-F FUEL H/C RATIO = 1.8
BAROMETER = 29.19 (in. Hg} ENGINE INTAKE AIR =  B1.(°F)
DRY BULB TEMP = 8l. (°F) WET BULB TEMP = 71. (°F)
ABS HUMIDITY = 102.46 (GR/LB) RELATIVE HUMIDITY =  64. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER :
AUXTILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 12.2
TRACTION MOTOR BLOWER HP = 4.0
INERTIAL SEPERATOR BLOWER HF = 6.6
RADIATOR FAN HP = 40.7
TOTAL ACCESSORY HP = 107.6
FUEL RATE (OBS) = 620.0 (LB/HR)
ALT. VOLTS = 848, ALT. AMPS = 1211. ALT. EFF. = .939
FLYWHEEL HP = 1574.6 OBS. SFC = .3937  AAR CORR. SFC = .3936 (LB/HP-HR)
CALCULATED A/F = 37.24 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 697. 44 135.PPNC
co 4245. 2.70 430. PPH
NOX 17541. 11.14 1082, PPM (D)
NOX,CORR 18723. 11.89
coz2 562. 5.71 PCT
02 13.02 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0674 NOX -KH = 1.0551 NOX-KT = 1.0000
WET EXH HC CF= .9461 AIR TEMP CF = 9905 BAROM CF = 1.0029
FUEL TEMP CF = .9845 FUEL 5.G. CF = .9907 FUEL HHY CF = 1.0062

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6719.0-4
FILTER PAIR WEIGHT GAIN (mg) 8.056
SAMPLE VOLUME (scf) 37.261
DILUTE PM CONCENTRATION (mg/sct) 216
C02-BASED DILUTION FACTOR 8.088
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 1.749
PARTICULATE MASS EMISSION RATE (g/hr) 552.

BRAKE -SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .350




LOCOMOTIVE EMISSIONS SWRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38
LOCOMOTIVE UNIT # =  CSX #2629
THROTTLE NOTCH = Notch 7

TEST DATE = 10/26/ §

TEST NUMBER = 9/10

SwRI FUEL CODE = [M-2834-F
BAROMETER = 29.19 (in. Hg)
DRY BULB TEMP = 8l. (°F)

ABS HUMIDITY = 100.27 (GR/LB)

ENGINE PERFORMANCE SUMMARY:

ACCESSORY HORSEPOWER :

TEST LOCATION
COMPUTER PROGRAM

TEST CONFIGURATION

ENGINE MODEL

FUEL H/C RATIO
ENGINE INTAKE Al
WET BULB TEMP

R

RELATIVE HUMIDITY

AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 13.8
TRACTION MOTOR BLOWER HP = 63.2
INERTIAL SEPERATOR BLOWER HP = 9.5
RADIATOR FAN HP = 5B.5

TOTAL ACCESSORY HP = 148.9

FUEL RATE (OBS) = 768.0 (LB/HR)
ALT. VOLTS =  926. ALT. AMPS = 1319, ALT. EFF. = .939
FLYWHEEL HP = 1893.8 0BS. SFC =  .4055 AR C

CALCULATED A/F

EMISSIONS G/HR G/HP-HR
HC 1128. -60
Co 8730. 5.14
NOX 21361. 11.28
NOX.,CORR 22683. 11.98
coz 575.
02

CORRECTION FACTOR SUMMARY:

EPA NOX CF = 1.0619 NOX-KH
WET EXH HC CF= 9411 AIR TEMP CF
FUEL TEMP CF = .9860 FUEL 5.G. CF

PARTICULATE INFORMATION

33.59 (LB DRY AIR/LB FUEL)

CONC.

195.PPMC
885. PPM
1182. PPH (D}

6.30 PCT
12.15 PCT

1.0506 NOX-KT
9910 BAROW CF
.9907 FUEL HHV CF

FILTER PAIR I.D. NUMBER 6720.0-5
FILTER PAIR WEIGHT GAIN (mg} 11.375
SAMPLE VOLUME {scf) 36.273
DILUTE PH CONCENTRATION (mg/scf) 314
C02-BASED DILUTION FACTOR 7.824
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 2.453
PARTICULATE MASS EMISSION RATE (g/hr) 867.

BRAKE -SPECIFIC PARTICULATE EMISSION RATE {g/hp-hr) .458

A-10

ORR. SFC

= 1.0000
= 1.0029
= 1.0062

SwRI SA,TX
EPA.FOR
Cert 100
EMD 16-645E3

1.81

80.(°F)

71, (°F)
6l. ()

= .4055 (LB/HP-HR)




LOCOMOTIVE EMISSIONS SwRI PROJECT

NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SWRI S5A,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOTCH = Notch 8 TEST CONFIGURATION = Cert 100
TEST DATE = 10/26/ 0 ENGINE MODEL = [EMD 16-645E3
TEST NUMBER = 10/10
SwRI FUEL CODE = EM-2834-F FUEL H/C RATIO = 1.81
BARCMETER = 29.19 (in. Hg) ENGINE INTAKE AIR =  81.(°F)
DRY BULB TEMP = Bl. (°F) WET BULB TEMP = 71. (°F)
ABS HUMIDITY = 102.01 (GR/LB) RELATIVE HUMIDITY =  &2. (1)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXTLLARY GENERATOR HP = 4.0
ATR COMPRESSOR HP 15.1
TRACTION MOTOR BLOWER HP = B83.4
INERTIAL SEPERATOR BLOMER HP = 12.5
RADIATOR FAN HP = 77.2
TOTAL ACCESSORY HP = 192.2
FUEL RATE (OBS) = 912.0 (LB/HR}
ALT. VOLTS = 981. ALT. AMPS = 1390, ALT. EFF. = .939
FLYWHEEL HP = 2140.2 0BS. SFC =  .4261 AR CORR. SFC =  .4259
CALCULATEDR A/F = 30.74 (LB DRY AIR/LB FUEL}
EMISSIONS G/HR G/HP-HR CONC.
HC 1451, .68 230.PPMC
co 18180. 8.49 1524. PP
NOX 22924, 10.71 1170. PPM (D)
NOX, CORR 24443, 11.42
co2 599. 6.84 PCT
02 11,52 PCT
CORRECTION FACTOR SUMMARY :
EPA NOX CF = 1.0663 NOX-KH = 1.0542 NOX-XT = 1.0000
WET EXH HC CF= .9364 AIR TEMP CF = .9905 BAROM CF = 1.0029
FUEL TEMP CF = ,9860 FUEL S.G. CF = .9907 FUEL HHV CF = 1.0062
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6721.0-6
FILTER PAIR WEIGHT GAIN (mg) 14.368
SAMPLE VOLUME (scf) 34.970
DILUTE PH CONCENTRATION (mg/scf) A1
C02-BASED DILUTION FACTOR 7.197
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 2.957
PARTICULATE MASS EMISSION RATE (g/hr) 1139.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .b32
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOTCH = IDLE TEST CONFIGURATION =  CERT 100
TEST DATE = 10/30/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER 1/10
SwRI FUEL CODE = EM-2834-F FUEL H/C RATIO = 1.8
BARCMETER = 29.23 (in. Hg) ENGINE INTAKE AIR =  82.(°F)
DRY BULB TEMP = 83. (°F) WET BULE TEMP = 72. °R)
ABS HUMIDITY = 103.95 {GR/LB} RELATIVE HUMIDITY =  59. ()
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOMER :
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP 4.3
TRACTION MOTOR BLOWER HP = 1.9
INERTIAL SEPERATOR BLOWER HP = .3
RADIATOR FAN HP = .0
TOTAL ACCESSORY HP = 10.5
FUEL RATE (OBS) = 27.5 (LB/HR)
ALT. VOLTS = 3. ALT. AMPS = 0. ALT. EFF. = .939
FLYWHEEL HP = 10.5 0BS. SFC = 2.6273  AAR CORR. SFC = 2.6258 (LB/HP-HR})
CALCULATED A/F = 322.45 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 121. 11.58 63.PPMC
co 190, 18.15 49. PPH
NOX 743. 70.94 117. PPM (D)
NOX, CORR 803. 76.69
€02 3725. .64 PCT
02 20.03 PCT
CORRECTION FACTOR SUMMARY :
EPA NOX CF = 1.0811 NOX-KH = 1.0662 NOX-KT = 1.0000
WET EXH HC CF= 9893 AIR TEMP CF = .9901 BAROM CF = 1.0032
FUEL TEMP CF = 9800 FUEL S.G. CF = 9907 FUEL HHV CF = 1.0062
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6772.0-57
FILTER PAIR WEIGHT GAIN (mg) 1.386
SAMPLE VOLUME (scf) 38.880
DILUTE PM CONCENTRATION (mg/scf) .036
C02-BASED DILUTION FACTOR 4.109
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .146
PARTICULATE MASS EMISSION RATE (g/hr) 17.
BRAKE -SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) 1.657
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LOCOMOTIVE EMISSIONS

LOCOMOTIVE MODEL
LOCOMOTIVE UNIT #
THROTTLE NQOTCH
TEST DATE

TEST NUMBER

SwRI FUEL CODE
BAROMETER

DRY BUL8 TEMP

ABS HUMIDITY

EMD GP38

CSX #2629

D82

10/30/ 0

2/10

EM-2834-F

29.23 (in. Hg)
B4. (°F)
103.43 (GR/LB)

ENGINE PERFORMANCE SUMMARY:

ACCESSORY HORSEPOWER :

AUXTLLARY GENERATOR HP

AIR COMPRESSOR HP

TRACTION MOTOR BLOWER HP
INERTIAL SEPERATOR BLOWER HP

RADIATOR FAN HP

4.0
= 6.5
6.5
1.0
= 0

TOTAL ACCESSORY HP = 18.0

FUEL RATE (OBS} =

ALT. VOLTS = 8. ALT.

FLYWHEEL HP =
CALCULATED A/F =
EMISSIONS G/HR
HC 175.
Co 338.
NOX 917.
NOX, CORR 990.
co2
02

40.0 (LB/HR)
AMPS = 0.
18.0

SWRI PROJECT NO. 08-2999-001

TEST LOCATION
COMPUTER. PROGRAM
TEST CONFIGURATION
ENGINE MODEL

ALT. EFF. = 939
0BS. SFC =

286.25 (LB DRY AIR/LB FUEL)

G/HP-HR

9.76
18.79
51.02
55.07

3149.

CORRECTION FACTOR SUMMARY:

EPA NOX CF = 1.0793
WET EXH HC CF= .9886
FUEL TEMP CF = .9830

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER

NOX -KH
AIR TEMP CF
FUEL S.G. CF

FILTER PAIR WEIGHT GAIN (mg)

SAMPLE VOLUME (scf)

DILUTE PM CONCENTRATION (mg/scf}
C02-BASED DILUTION FACTOR

PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf)

PARTICULATE MASS EMISSION RATE (g/hr)

BRAXE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr)

1.0648

SwRI SA,TX
EPA.FOR
CERT 100

EMD 16-645E3

FUEL H/C RATIO = 1.81
ENGINE INTAKE AIR =  B2.(°F)
WET BULB TEMP = 72. (°F)
RELATIVE HUMIDITY = 5B. (1)
2.2251 AR CORR. SFC = 2.2239
CONC.
70.PPMC
68. PPM
112. PPM (D)
72 PCT
19.91 PCT
NOX-KT = 1.0000
BAROM CF = 1,0032
FUEL HHV CF = 1.0062
6773.0-58
1.716
38.626
.044
3.904
173
27.
1.475

A-16
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LOCOMOTIVE EMISSIONS SWwRI PROJECT NO. 08-2999-001
LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 1 TEST CONFIGURATION =  CERT 100
TEST DATE 10/30/ 0 ENGINE MODEL = [EMD 16-645E3
TEST NUMBER = 3/10
SwRI FUEL CODE = EM-2834-F FUEL H/C RATIO = 1.8
BARCMETER = 29.22 (in. Hg) ENGINE INTAKE AIR =  B4.(°F)
CRY BULB TEMP = 84. (°F) WET BULB TEMP = 73. °R)
ABS HUMIDITY = 103.29 (GR/LB} RELATIVE HUMIDITY =  57. (D)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 53
TRACTION MOTOR BLOWER HP = 35
INERTIAL SEPERATOR BLOWER HP = .5
RADIATOR FAN HP = 0
TOTAL ACCESSORY HP = 13.3
FUEL RATE {OBS) = 54.0 (LB/HR)
ALT. VOLTS = 182, ALT. AMPS =  268. ALT. EFF. = .939
FLYWHEEL HP = B3.0 0BS. SFC = 6506  AAR CORR. SFC = .6496 (LB/HP-HR)
CALCULATED A/F = 189.37 (LB DRY AIR/LB FUEL}
EMISSIONS G/HR G/HP-HR CONC.
HC 123. 1.49 55.PPMC
co 249, 3.01 56. PPM
NOX 1314. 15.83 179. PPH (O}
NOX, CORR 1414. 17.04
coz 929. 1.10 PCT
02 19.41 PCT
CORRECTION FACTOR SUMMARY :
EPA NOX CF = 1.0762 NOX -KH = 1.0623 NOX-KT = 1.0000
WET EXH HC CF= .9852 AIR TEWP CF = .9892 BAROM CF =1.0031
FUEL TEMP CF = 9820 FUEL S.G. CF = .9907 FUEL HHV CF = 1.0062
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6774.0-59
FILTER PAIR WEIGHT GAIN {mg) 1.780
SAMPLE VOLUME (scf) 38.555
DILUTE PM CONCENTRATION (mg/scf) 046
C02-BASED DILUTION FACTOR 4.130
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf} .191
PARTICULATE MASS EMISSION RATE (g/hr) 26.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .34
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001

A-18

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOTCH = Notch 2 TEST CONFIGURATION =  CERT 100
TEST DATE = 10/30/ 0 ENGINE MODEL = EMD I6-645E3
TEST NUMBER = 4/10
SwRI FUEL CODE = [EM-2834-F FUEL H/C RATIO = 1.81
BAROMETER = 29.22 (in. Hy) ENGINE INTAKE AIR =  B4.(°F)
DRY BULB TEMP = B86. (°F) WET BULB TEMP = 73. (°F)
ABS HUMIDITY = 101.40 (GR/LB) RELATIVE HUMIDITY = 84, (D)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXTILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 6.5
TRACTION MOTOR BLOWER HP = 6.6
TNERTTAL SEPERATOR BLOWER HP = 1.0
RADIATOR FAN HP = 3.0
TOTAL ACCESSORY HP = 21.1
FUEL RATE (OBS) = 132.0 {LB/HR)
ALT. VOLTS = 377. ALT. AMPS = 553. ALT. EFF. = .939
FLYWHEEL HP = 318.9 0BS. SFC = .4139 AAR CORR. SFC =  .4133 (LB/HP-HR)
CALCULATED A/F = 93.83 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 164. .51 60.PPMC
co 426, 1.34 79. PPH
NOX 2833. g.88 321. PPM (D)
NOX, CORR 3019. 9.47
co2 593. 2.24 PCT
02 17.91 PCT
CORRECTION FACTOR SUMMARY :
EPA NOX CF = 1.0658 NOX-KH = 1.0538 NOX-KT = 1.0000
WET EXH HC CF= .9754 AIR TEMP CF = .9892 BAROM CF = 1.0031
FUEL TEMP CF = ,9835 FUEL 5.G. CF = .9907 FUEL HHV CF = 1.0062
PARTICULATE INFOGRMATION
FILTER PAIR I.D. NUMBER 6775.0-60
FILTER PAIR WEIGHT GAIN (mg) 6.323
SAMPLE VOLUME (scf) 37.995
DILUTE PM CONCENTRATION (mg/scf) .166
C02-BASED DILUTION FACTOR 4.295
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 715
PARTICULATE MASS EMISSION RATE (g/hr) 119,
BRAKE -SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr} 373




LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001
LOCOMOTIVE MODEL = EMO GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = (CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 3 TEST CONFIGURATION =  CERT 100
TEST DATE = 10/30/ ¢ ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 5/10
SwRI FUEL CODE = [EM-2834-F FUEL H/C RATIO = 1.81
BAROMETER = 29.22 (in. Hg) ENGINE INTAKE AIR =  80.(°F)
DRY BULB TEMP = B4, (°F) WET BULE TEMP = 72. (°F)
ABS HUMIDITY = 103.13 (GR/LB) RELATIVE HUMIDITY = 58. (1)
ENGINE PERFORMANCE SUMMARY ;
ACCESSORY HORSEPOWER :
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = B.3
TRACTION MOTOR BLOWER HP 13.9
INERTIAL SEPERATOR BLOWER HP = 2.1
RADIATOR FAN HP = 6.4
TOTAL ACCESSORY HP = 34.7
FUEL RATE (0BS) = 232.0 (LB/HR)
ALT. VOLTS = 512. ALT. AMPS = 748, ALT. EFF. = .939
FLYWHEEL HP = 581.8 0BS, SFC = .3988  AAR CORR. SFC =
CALCULATED A/F = 70.66 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 254. .44 70.PPMC
co 437. .75 62. PPM
NOX 4379. 7.53 376. PPM (D)
NOX,CORR 4683. 8.05
co2 573. 2.99 PCT
02 16.78 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0696 NOX-KH = 1.0569 NOX-KT = 1.0000
WET EXH HC CF= 9689 AIR TEMP CF = .9910 BAROM CF = 1.0031
FUEL TEMP CF = .9830 FUEL S.G. CF = .9907 FUEL HHY CF = 1.0062
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6776.0-61
FILTER PAIR WEIGHT GAIN (mg) 5.782
SAMPLE VOLUME (scf) 38.223
DILUTE PM CONCENTRATION (mg/scf) .151
C02-BASED DILUTION FACTOR 5.880
PARTICULATE CONCENTRATION IN RAW EXMAUST {mg/scf) .889
PARTICULATE MASS EMISSION RATE (g/hr) 197.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE {(g/hp-hr) .338
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = (CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = MNotch 4 TEST CONFIGURATION = CERT 100
TEST DATE = 10/30/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = &/10
SwRI FUEL CODE = [EM-2834-F FUEL H/C RATIO = l.81
BAROMETER = 29.21 (in. Hg) ENGINE INTAKE AIR =  B2.(°F)
DRY BULB TEMP = 83. (°F) WET BULB TEMP = 72. (°F)
ABS HUMIDITY = 101.66 {GR/LB) RELATIVE HUMIDITY =  58. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 9.5
TRACTION MOTOR BLOWER HP = 209
INERTIAL SEPERATOR BLOWER HP = 3.1
RADIATOR FAN HP = 9.7
TOTAL ACCESSORY HP = 47.3
FUEL RATE (OBS) = 392.0 (L8/HR)
ALT. YOLTS = 687. ALT. AMPS = 993, ALT. EFF. = .939
FLYWHEEL HP = 1021.8 0BS. SFC = .3836  AAR CORR. SFC = .3833 (LB/HP-HR)
CALCULATED A/F = 45.90 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 360. .35 90.PPHMC
Co 594, .58 77. PPH
NOX 10815. 10.58 852. PPM (D}
NOX,CORR 11523, 11.28
coz2 551. 4.64 PCT
02 14.65 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0655 NOX-KH = 1.0535 NOX-KT = 1.0000
WET EXH HC CF= .9551 AIR TEMP CF = .9901 BAROM CF = 1.0030
FUEL TEMP CF = .9850 FUEL S.G. CF = .9907 FUEL HHVY CF = 1.0062

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6777.0-62
FILTER PAIR WEIGHT GAIN (mg) 11.287
SAMPLE VOLUME (sct) 37.666
DILUTE PM CONCENTRATION (mg/scf) .300
CO2-BASED DILUTION FACTOR 6.003
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 1.799
PARTICULATE MASS EMISSION RATE (g/hr) 440,

BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) -431

A=20




LOCOMOTIVE EMISSIONS SWRI PROJECT

NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 5 TEST CONFIGURATION =  CERT 100
TEST DATE = 10/30/ 0 ENGINE MODEL = EMD 16-B645E3
TEST NUMBER = J7/10
SwRI FUEL CODE EM-2834-F FUEL H/C RATIO = 1.81
BAROMETER = 29.20 {in. Hg) ENGINE INTAKE AIR =  B2.(°F)
DRY BULB TEMP 84. (°F) WET BULB TEMP = 71. (°F)
ABS HUMIDITY = 97.86 (GR/LB) RELATIVE HUMIDITY = 55, (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 10.B
TRACTION MOTOR BLOWER HP = 30.1
INERTIAL SEPERATOR BLOWER HP = 4.5
RADIATOR FAN HP = 27.9
TOTAL ACCESSORY HP = 77.3
FUEL RATE (0BS) = 496.0 (LB/HR)
ALT. VOLTS =  766. ALT. AMPS = 1102. ALT. EFF. = .939
FLYWHEEL HP = 1283.2 0BS. SFC = .3B65  AAR CORR. SFC = .3B62 (LB/HP-HR}
CALCULATED A/F = 41,35 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 446. .35 98.PPMC
Co 1039. a1 118. PPM
NOX 14172. 11.04 932. PPM (D)
NOX,CORR 14963. 11.66
Co2 555. 5.16 PCT
02 13.77 PCT
CORRECTION FACTOR SUMMARY :
EPA NOX CF = 1.0559 NOX-KH = 1.0457 NOX-KT = 1.0000
WET EXH HC CF= .9509 AIR TEMP CF = .9901 BAROM CF = 1,0029
FUEL TEMP CF = .9850 FUEL §.G6. CF = ,9907 FUEL HHV CF = 1.0062
PARTICULATE INFORMATION
FILTER PAIR 1.D. NUMBER 6778.0-63
FILTER PAIR WEIGHT GAIN (mg) 8.620
SAMPLE VOLUME (scf) 37.265
DILUTE PM CONCENTRATION (mg/scf) .232
CO2-BASED DILUTION FACTOR 6.941
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 1.607
PARTICULATE MASS EMISSION RATE {(g/hr) 449,
BRAKE-SPECIFIC PARTICULATE EMISSION RATE {g/hp-hr) .350
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LOCOMOTIVE EMISSIONS SWRI PROJECT NO. 08-2999-001
LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION =  SwRI 5A,TX
LOCOMOTIVE UNIT # =  (CSX #2629 COMPUTER PROGRAM = EPA_FOR
THROTTLE NOTCH = Notch 6 TEST CONFIGURATION =  CERT 100
TEST DATE = 10/30/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 8/10
SwRI FUEL CODE = EM-2834-F FUEL H/C RATIO = 1.8
BAROMETER 29.21 (in. Hg) ENGINE INTAKE AIR =  82.(°F)
DRY 8ULB TEMP = 83 (°R) WET BULB TEMP = 71. (°F)
ABS HUMIDITY = 97.41 (GR/LB) RELATIVE HUMIDITY = 55, (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 12.2
TRACTION MOTOR BLGWER HP = 43.5
INERTIAL SEPERATOR BLOWER HP = 6.5
RADIATOR FAN HP = 40.2
TOTAL ACCESSORY HP = 106.4
FUEL RATE (OBS) = 618.0 (LB/HR)
ALT. VOLTS = 844, ALT. AMPS = 1206. ALT. EFF. = .939
FLYWHEEL HP = 1560.5 OBS. SFC = .3960  AAR CORR. SFC =
CALCULATED A/F = 37.29 (LB DRY AIR/LB FUEL)
EMISS1ONS G/HR G/HP-HR CONC.
HC 644, .41 125.PPMC
Co 3503. 2.24 356. PPM
NOX 18320. 11.74 1132. PPM (D}
NOX, CORR 19322. 12.38
co2 566. 5.71 PCT
02 13.15 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0547 NOX-KH = 1.0448 NOX-KT = 1.0000
WET EXH HC CF= .9463 AIR TEMP CF = 9901 BAROM CF = 1.0030
FUEL TEMP CF = .9850 FUEL S.G. CF = .9907 FUEL HHV CF = 1.0062
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6779.0-64
FILTER PAIR WEIGHT GAIN (mg} 8.328
SAMPLE VOLUME (scf) 37.073
DILUTE PM CONCENTRATION (mg/scf) .225
CO2-BASED DILUTION FACTOR 7.963
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 1.789
PARTICULATE MASS EMISSION RATE (g/hr) 563.
BRAKE -SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .361
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LOCOMOTIVE EMISSIONS SWRI PROJECT NO. 08-2999-001
LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION =  SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOTCH = Notch 7 TEST CONFIGURATION =  CERT 100
TEST DATE = 10/30/ 0 ENGINE MCDEL = EMD 16-645E3
TEST NUMBER = 8/10
SwRI FUEL CODE = EM-2834-F FUEL H/C RATIO = 1.81
BAROMETER = 29.20 (in. Hg) ENGINE INTAKE AIR =  B3.(°F)
DRY BULB TEMP = B3. (°F} WET BULB TEMP = 72. (°F)
ABS HUMIDITY = 100.29 (GR/LB) RELATIVE HUMIDITY =  57. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 13.8
TRACTION MOTOR BLOWER HP = 62.8
INERTIAL SEPERATOR BLOWER HP = 9.4
RADIATOR FAN HP = 58.1
TOTAL ACCESSORY HP = 148.0
FUEL RATE (0BS} = 766.0 (LB/HR)
ALT, VOLTS = 926, ALT. AMPS = 1318. ALT. EFF. = 939
FLYWHEEL HP = 1891.5 0BS. SFC = 4050  AAR CORR, SFC = .4044
CALCULATED A/F = 33.23 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 914. .48 160.PPMC
co 8081. 4,27 745, PPM
NOX 221B3. 11.73 1245, PPM (D}
NOX, CORR 23557. 12.45
coz2 576. 6.39 PCT
02 12.27 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0619 NOX-KH = 1.0507 NOX-KT = 1.0000
WET EXH HC CF= .9405 AIR TEMP CF = .9896 BAROM CF = 1.0029
FUEL TEMP CF = .9845 FUEL §.G. CF = .9907 FUEL HHY CF = 1.0062
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6780.0-65
FILTER PAIR WEIGHT GAIN (mg) 12.253
SAMPLE VOLUME (scf) 36.537
DILUTE PHM CONCENTRATION (mg/scf) .335
C02-BASED DILUTION FACTOR 7.881
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 2,643
PARTICULATE MASS EMISSION RATE (g/hr) 922.
BRAKE -SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .488
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LOCOMOTIVE EMISSIONS

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SWRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 8 TEST CONFIGURATION = CERT 100
TEST DATE = 10/30/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 10/10
SwRI FUEL CODE = EM-2834-F FUEL H/C RATIO = 1.8
BAROMETER = 29.19 (in. Hg) ENGINE INTAKE AIR =  B81.(°F)
DRY BULB TEMP = B3, °F) WET BULB TEMP = 7. (°P)
ABS HUMIDITY =  98.00 (GR/LB) RELATIVE HUMIDITY =  56. (I)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOHWER:
AUXTLLARY GENERATOR HP = 49
AIR COMPRESSOR HP = 15.1
TRACTION MOTOR BLOWER HP = B2.8
INERTIAL SEPERATOR BLOWER HP = 12.4
RADIATOR FAN HP = 76.6
TOTAL ACCESSORY HP = 191.0
FUEL RATE (0BS) = 908.0 (LB/HR)
ALT. VOLTS = 98B0, ALT. AMPS = 1388. ALT. EFF. = .939
FLYWHEEL HP = 2134.2 0BS. SFC = .4255  AAR CORR. SFC = .4253
CALCULATED A/F = 30.85 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 1228. .5B 195_PPMC
co 15743, 7.38 1321. PPM
NOX 24127, 11.31 1232. PPM (D)
NOX, CORR 25483. 11.94
coz2 600. 6.84 PCT
02 11.52 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0562 NOX-KH = 1.0460 NOX-KT = 1.0000
WET EXH HC CF= 9367 AIR TEMP CF .9905 BAROM CF = 1.0029
FUEL TEMP CF = .98B60 FUEL 5.G6. CF = .9907 FUEL HHV CF = 1.0062
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6781.0-66
FILTER PAIR WEIGHT GAIN (mg) 11.577
SAMPLE VOLUME (scf) 35.551
DILUTE PM CONCENTRATION (mg/scf) .326
C02-BASED DILUTION FACTOR 9.150
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 2.980
PARTICULATE MASS EMISSION RATE (g/hr) 1147,
BRAKE-SPECIFIC PARTICULATE EMISSION RATE {g/hp-hr) 537

SwRI PROJECT NO. 08-2999-001
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FUEL RATE (0BS)
ALT. VOLTS = 3. ALT. AMPS = 0. ©  ALT. EFF. = .939
FLYWHEEL HP = 16.5 0BS. SFC =

LOCOMOTIVE EMISSIONS SwRI PROJECT

LOCOMOTIVE MODEL = EMD GP38
LOCOMOTIVE UNIT # = CSX #2629
THROTTLE NOTCH = [DLE

TEST DATE = 11/1/0

TEST NUMBER = 1/10

SwRI FUEL CODE = [EM-28B34-F
BAROMETER = 29.09 (in. Hg)
DRY BULB TEMP = 77. {°F)

ABS HUMIDITY = 115.48 (GR/LB)

ENGINE PERFORMANCE SUMMARY:

ACCESSORY HORSEPOWER:

AUXILLARY GENERATOR HP 4.0
AIR COMPRESSOR HP = 43
TRACTION MOTOR BLOWER HP 1.9
INERTIAL SEPERATOR BLOWER HP .3
RADIATOR FAN HP = .0

TOTAL ACCESSORY HP = 10.5

fl

23.3 (LB/HR)

CALCULATED A/F

EMISSIONS G/HR G/HP-HR
HC 111. 10.55
co 164, 15.63
NOX 599. 57.20
NOX, CORR 669, 63.80
coz2 3149,
02

CORRECTION FACTOR SUMMARY:

EPA NOX CF = 1.1154 NOX-KH = 1.0940
WET EXH HC CF= .9894 AIR TEMP CF = 9932
FUEL TEMP CF = .9835 FUEL S.G. CF = 9907

PARTICULATE INFORMATION

FILTER PAIR 1.D. NUMBER

FILTER PAIR WEIGHT GAIN (mg)

SAMPLE YOLUME (scf)

DILUTE PM CONCENTRATION (mg/scf)

C02-BASED DILUTION FACTOR

PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf)
PARTICULATE MASS EMISSION RATE (g/hr)

BRAKE - SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr)

NO. 08-2999-001

TEST LOCATION

COMPUTER PROGRAM

TEST CONFIGURATION

ENGINE MODEL

FUEL H/C RATIO

ENGINE INTAKE AIR

WET BULB TEMP

RELATIVE HUMIDITY

1

1

2.2231  AAR CORR. SFC

361.62 (LB DRY AIR/LB FUEL)

CONC.,

60.PPMC
44, PPM
99. PPM (D)

.57 PCT
20.03 PCT

NOX-KT
BAROM CF
FUEL HHV CF

6822.0-107

1.234
39.075
.032
4.578
.145

16.
1.551

A-28

1.0000
1.0020
1.0062

1.81

SwRI SA,TX
EPA.FOR
CERT 100

EMD 16-645E3

75.(°F)
72, (°F)
79, (%)

2.2263

(LB/HP-HR)




LOCOMOTIVE EMISSIONS SwRI PROJECT ND. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = (CSK #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = DB2 TEST CONFIGURATION =  CERT 100
TEST DATE = 11/ 1/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 2/10
SwRI FUEL CODE = EM-2834-F FUEL H/C RATIO = 1.8
BAROMETER = 29.09 {in. Hg) ENGINE INTAKE AIR = 77.(°F}
DRY BULB TEMP = 78 (°P) WET BULB TEMP = 73. (°F)
ABS HUMIDITY = 115.82 (GR/LB) RELATIVE HUMIDITY = 78, (D)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 6.4
TRACTION MOTOR BLOWER HP = 6.5
INERTIAL SEPERATOR BLOWER HP = 1.0
RADTATOR FAN HP = 0
TOTAL ACCESSORY HP = 17.9
FUEL RATE (OBS) = 41.0 (LB/HR)
ALT. VOLTS = 7. ALT. AMPS = 0. ALT. EFF. = .939
FLYWHEEL HP = 17.9 0BS. SFC = 2.2846  AAR CORR. SFC = 2.2858 (LB/HP-HR)
CALCULATED A/F = 321.89 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 173. 9.66 60.PPMC
co 363. 20.20 63. PPM
NOX 903. 50.32 95, PPM (D}
NOX, CORR 1008, 56.17
co2 3233. .64 PCT
02 20.03 PCT

CORRECTION FACTOR SUMMARY:

EPA NOX CF = 1.1163 NOX-KH = 1.0947 NOX-KT = 1.0000
WET EXH HC CF= 9887 AIR TEMP CF = 9923 BAROM CF = 1.0020
FUEL TEMP CF = .9825 FUEL 5.G. CF = .9907 FUEL HHVY CF = 1.0062

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6823.0-108
FILTER PAIR WEIGHT GAIN (mg) 1.607
SAMPLE VOLUME {scf) 38.668
DILUTE PM CONCENTRATION (mg/scf) .042
€02-BASED DILUTION FACTOR 3.912
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .163
PARTICULATE MASS EMISSION RATE (g/hr) 29,
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) 1.596
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI $A,TX
LOCOMOTIVE UNIT # =  (SX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 1 TEST CONFIGURATION =  CERT 100
TEST DATE = 1/1/0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 3/10
SWRI FUEL COBE = EM-2834-F FUEL H/C RATIO = 1.81
BARCMETER = 29.09 (in. Hg) ENGINE INTAKE AIR =  76.(°F)
DRY 8ULB TEMP = 78, (°F) WET BULB TEMP = 73. (°F)
ABS HUMIDITY = 118.16 (GR/LB) RELATIVE HUMIDITY = 79. (X)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 5.3
TRACTION MOTOR BLOWER HP = 35
INERTIAL SEPERATOR BLOWER HP = .5
RADIATOR FAN HP = .0
TOTAL ACCESSORY HP =  13.3
FUEL RATE (08BS) = 51.0 (LB/HR)
ALT. YOLTS = 181, ALT. AMPS = 268, ALT. EFF. = .939
FLYWHEEL HP = 82.6 0BS. SFC = .6175  AAR CORR. SFC = 6181 ({LB/HP-HR)
CALCULATED A/F = 214,51 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 126. 1.52 53.PPMC
co 240, 2.90 50. PPM
NOX 119¢. 14.41 152. PPM (D)
NOX,CORR 1334, 16.15
coz2 881. 97 PCT
02 19.53 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.1205 NOX-KH = 1.0982 NOX-KT = 1.0000
WET EXH HC CF= .9857 AIR TEMP CF = ,9928 BAROM CF = 1.0020

FUEL TEMP CF = 9840 FUEL 5.G. CF

.9907 FUEL HHV CF = 1.0062

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6824.0-109
FILTER PAIR WEIGHT GAIN {mg) . 1.518
SAMPLE VOLUME (scf) 38.248
DILUTE PM CONCENTRATION (mg/scf) .040
C02-BASED DILUTION FACTOR 3.497
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .139
PARTICULATE MASS EMISSION RATE (g/hr) 20.
BRAKE - SPECIFIC PARTICULATE EMISSION RATE {g/hp-hr) .246
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH =  Notch 2 TEST CONFIGURATION =  CERT 100
TEST DATE = 11/1/0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 4/10
SwRI FUEL CODE = EM-2834-F FUEL H/C RATIO = 1.81
BAROMETER = 29.08 (in. Hg) ENGINE INTAKE AIR =  78.(°F)
DRY BULB TEMP = 78. (°F) WET BULB TEMP = 72. (°F)
ABS HUMIDITY = 113.88 (GR/LB) RELATIVE HUMIDITY =  77. (%)
ENGINE PERFORMANCE SUMMARY:

ACCESSORY HORSEPOWER:

AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 6.5
TRACTION MOTOR BLOWER HP = 6.6
INERTIAL SEPERATOR BLOWER HP = 1.0
RADIATOR FAN HP = 3.1

TOTAL ACCESSORY HP =  21.2

FUEL RATE (0BS) = 132.0 (LB/HR)

ALT. VOLTS = 375, ALT. AMPS = 55]. ALT. EFF. = .939

FLYWHEEL Hp = 316.3  OBS. SFC = .4173  AAR CORR. SFC = .4173 (LB/HP-HR)
CALCULATED A/F = 106.04 (LB DRY AIR/LB FUEL)

EMISSIONS G/HR G/HP-HR CONC.

HC 154, .49 50.PPMC

co 432. 1.37 71. PPM

NOX 2754, 8.71 276. PPH (D)

NOX, CORR 3027. 9.57

€02 _ 598. 1.98 PCT

02 18.16 PCT

CORRECTION FACTOR SUMMARY:

EPA NOX CF = 1.0990  NOX-KH = 1.0808 NOX-KT = 1.0000
WET EXH HC CF= .9770  AIRTEMP CF = .9919  BAROM CF =1.0019

FUEL TEMP CF = 9830 FUEL S.G. CF

.9907 FUEL HHV CF = 1,0062

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6825.0-110
FILTER PAIR WEIGHT GAIN (mg) 4.165
SAMPLE VOLUME (scf) 38.39%
DILUTE PM CONCENTRATION (mg/sct) .108
C02-BASED DILUTION FACTOR 4.638
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .503
PARTICULATE MASS EMISSION RATE (g/hr) 95.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .299
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO, 08-2999-001
LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 3 TEST CONFIGURATION = CERT 100
TEST DATE 11/ 1/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = b5/10
S#RI FUEL CODE = EM-2B34-F FUEL H/C RATIQ = 1.81
BAROMETER 29.09 (in. Hg) ENGINE INTAKE AIR =  75.(°F)
DRY BULB TEMP = 7. (°F) WET BULB TEMP = 72. (°R)
ABS HUMIBITY = 112.07 (GR/LB) RELATIVE HUMIDITY =  77. (%)
ENGINE PERFORMANCE SUMMARY :
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP =
AIR COMPRESSOR HP =
TRACTION MOTOR BLOWER HP =
INERTIAL SEPERATOR BLOWER HP =
RADIATOR FAN HP = 6.5
TOTAL ACCESSORY HP = 35.0
FUEL RATE (0BS}) = 228.0 (LB/HR)
ALT. YOLTS = 513. ALT. AMPS = 748, ALT. EFF. = .939
FLYWHEEL HP = 583.2 OBS. SFC = .3909  AAR CORR. SFC = .3915
CALCULATED A/F = 76.67 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 347. .60 90.PPMC
co 432. .74 57. PPM
NOX 5235. 8.98 421. PPM (D)
NOX, CORR 5721. 9.81
¢o2 561. 2.75 PCT
02 17.15 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0928 NOX-KH = 1.0757 NOX-KT = 1.0000
WET EXH HC CF= .9705 AIR TEMP CF = .9932 BAROM CF = 1.0020
FUEL TEMP CF = .9840 FUEL S.G. CF = .9907 FUEL HHY CF = 1.0062
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6826.0-111
FILTER PAIR WEIGHT GAIN (mg) 4,578
SAMPLE VOLUME (scf) 38.138
DILUTE PM CONCENTRATION {mg/scf) .120
C02-BASED DILUTION FACTOR 5.168
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .620
PARTICULATE MASS EMISSION RATE (g/hr) 146.
BRAKE - SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) 251
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 0B-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION =  SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOTCH = Notch 4 TEST CONFIGURATION =  CERT 100
TEST DATE = 11/1/0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 6/10
SwRI FUEL CODE = EM-2834-F FUEL H/C RATIO = 1.8
BAROMETER = 29.09 (in. Hg) ENGINE INTAKE AIR =  75.(°F)
DRY BULB TEMP = 77, (°F) WET BULB TEMP = 72. (°F)
ABS HUMIDITY = 113.35 {GR/LB) RELATIVE HUMIDITY = 79. (H)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOMWER :
AUXTLLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 9.6
TRACTION MOTOR BLOWER HP = 21.2
INERTIAL SEPERATOR BLOWER HP = 3.2
RADIATOR FAN HP = 9.8
TOTAL ACCESSORY HP = 47.7
FUEL RATE {0BS) = 394.0 (LB/HR)
ALT. VOLTS = 690. ALT. AMPS = 998. ALT. EFF. = .939
FLYWHEEL HP = 1031.5 OBS. SFC = .3820  AAR CORR. SFC = ,3825 (LB/HP-HR)
CALCULATED A/F = 49.33 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 389, .38 90.PPMC
Co 633. .61 76. PPM
NOX 10598. 1¢.28 772. PPH (D)
NOX, CORR 11610. 11.76
coz : 049. 4.31 PCT
0z ) 15.03 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0954 NOX-KH = 1.0779 NOX-XT = 1.0000
WET EXH HC CF= .9573 AIR TEMP CF = 9932 8AROM CF = 1.0020

FUEL TEMP CF = .9845 FUEL 5.G. CF .9907 FUEL HHV CF = 1.0062

PARTICULATE INFDRMATION

FILTER PAIR I.D. NUMBER 6B27.0-112
FILTER PAIR WEIGHT GAIN (mg) 7.511
SAMPLE VOLUME (scf) 37.978
DILUTE PM CONCENTRATION {mg/scf) .198
C02-BASED DILUTION FACTOR 6.771
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 1.339
PARTICULATE MASS EMISSION RATE (g/hr) 353.
BRAKE -SPECIFIC PARTICULATE EMISSION RATE {g/hp-hr) .343
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 5 TEST CONFIGURATION =  CERT 100
TEST DATE = 11/ 1/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 7/10
SwRI FUEL CODE = [EM-2834-F FUEL H/C RATIO = 1.81
BAROMETER = 29.08 (in. Hg} ENGINE INTAKE AIR = 76.(°F)
DRY BULB TEMP = 76. (°F) WET BULE TEMP = 72. (°F)
ABS HUMIDITY = 113.66 (GR/LB) RELATIVE HUMIDITY =  81. (%)
ENGINE PERFORMANCE SUMMARY :
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 10.8
TRACTION MOTOR ELOWER HP = 30.4
INERTIAL SEPERATOR BLOWER HP = 4.6
RADIATOR FAN HP = 28.1
TOTAL ACCESSORY HP = 77.8
FUEL RATE (0BS) = 496.0 (LB/HR)
ALT. VOLTS = 767, ALT. AMPS = 1104, ALT. EFF. = ,939
FLYWHEEL HP = 1287.5 OBS. SFC = .3852  AAR CORR. SFC = .3856 (LB/HP-HR)
CALCULATED A/F = 45.50 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 427. .33 85.PPMC
co 1001. .78 103. PPM
NOX 14033. 10.90 882. FPM (D}
NOX, CORR 15383. 11.95
€0z 553. 4.68 PCT
02 14.52 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0962 NOX-KH = 1.0785 NOX-KT = 1.0000
WET EXH HC CF= .9542 AIR TEMP CF = ,9928 BAROM CF = 1.0019
FUEL TEMP CF = .9845 FUEL 5.G. CF = .9907 FUEL HHY CF = 1.0062

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6828.0-113
FILTER PAIR WEIGHT GAIN {mg) 8.343
SAMPLE VOLUME (scf) 37.400
DILUTE PM CONCENTRATION (mg/scf) .223
C02-BASED DILUTION FACTOR 6.201
PARTICULATE CONCENTRATION IN RAW EXHAUST {mg/scf) 1,383
PARTICULATE MASS EMISSION RATE (g/hr) 425,
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .330
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LOCOMOTIVE EMISSIONS SWRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 6 TEST CONFIGURATION =  CERT 100
TEST DATE = 11/1/0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 8/10
SwRI FUEL CODE = EM-2834-F FUEL H/C RATIO = 181
BAROMETER = 29.09 (in. Hg} ENGINE INTAKE AIR =  74.(°F)
DRY BULB TEMP = 76. (°F) WET BULB TEMP = J2. (°F)
ABS HUMIDITY = 112.44 (GR/LB) RELATIVE HUMIDITY =  80. (X}
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 12.2
TRACTION MOTOR BLOWER HP = 4.1
INERTIAL SEPERATOR BLOWER HP = 6.6
RADIATOR FAN HP = 40.7
TOTAL ACCESSCRY HP = 107.6
FUEL RATE (OBS) = 618.0 (LB/HR)
ALT. VOLTS = 848. ALT. AMPS = 1210. ALT. EFF. = .939
FLYWHEEL HP = 1573.4 0BS. SFC = .3928  AAR CORR. SFC = .3935 (LB/HP-HR)
CALCULATED A/F = 40.12 (1B DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 581. .37 105.PPMC
Co 3453, 2.19 325. PPM
NOX 18215. 11.58 1044, PPM (D)
NOX, CORR 19309. 12.65
coz 562. 5.30 PCT
02 13.65 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0930 NOX-KH = 1.0759 NOX-KT = 1.0000
WET EXH HC CF= .9490 AIR TEMP CF = .9937 BAROM CF = 1.0020
FUEL TEMP CF = 9855 FUEL 5.G. CF = .9907 FUEL HHV CF = 1.0062

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6829.0-114
FILTER PAIR WEIGHT GAIN {mg) 7.499
SAMPLE VOLUME (scf) 37.120
DILUTE PM CONCENTRATION (mg/scf) .202
CO2-BASED DILUTION FACTOR 7.714
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 1.558
PARTICULATE MASS EMISSION RATE (g/hr) 527.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .335
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LOCOMOTIVE EMISSIONS SWRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 7 TEST CONFIGURATION = CERT 100
TEST DATE = 11/1/0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 9/10
SwRI FUEL CODE = EM-2834-F FUEL H/C RATIQ = 1.81
BAROMETER = 29.09 {in. Hy ENGINE INTAKE AIR =  75.(°F)
DRY BULB TEMP = J7. (°F) WET BULB TEMP = 71. (°F)
ABS HUMIDITY = 110.91 {(GR/LB) RELATIVE HUMIDITY =  78. (&}
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXTLLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 13.8
TRACTION MOTOR BLOWER HP = 63.5
INERTIAL SEPERATCR BLOWER HP = 9.5
RADIATCOR FAN HP = 58.8
TOTAL ACCESSORY HP = 149.6
FUEL RATE (OBS) = 768.0 (LB/HR)
ALT. VOLTS = 929. ALT. AMPS = 1321. ALT. EFF. = .939
FLYWHEEL HP = 1962.8 0BS. SFC = .4036  AAR CORR. SFC = 4042 (LE/HP-HR)
CALCULATED A/F = 37.13 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC B77. .46 138.PPMC
¢o 7186. 3.78 590. PPM
NOX 22920. 12.05 1145. PPM (D)
NOX, CORR 24960, 13.12
coz2 _ 575. 5.71 PCT
02 13.02 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0890 NOX-KH =1.0727 NOX-KT = 1.0000
WET EXH HC CF= .9456 AIR TEMP CF = 9932 BAROM CF = 1.0020
FUEL TEMP CF = 9860 FUEL 5.G. CF = .9907 FUEL HHY CF = 1.0062

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6830.0-115
FILTER PAIR WEIGHT GAIN (mg) 9.949
SAMPLE VOLUME (scf) 36.758
DILUTE PM CONCENTRATION {(mg/scf) .27
C02-BASED DILUTION FACTOR 7.801
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 2.112
PARTICULATE MASS EMISSION RATE (g/hr) B23.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .432
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI 5A,TX
LOCOHOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 8 TEST CONFIGURATION =  CERT 100
TEST DATE = 11/1/0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 10/10
SwRI FUEL CODE = [EM-2834-F FUEL H/C RATIO = 1.81
BAROMETER = 29.09 (in. Hg) ENGINE INTAKE AIR =  82.(°F)
DRY BULB TEMP = 76. (°F) WET BULB TEMP = 71. °F)
ABS HUMIDITY = 111.08 (GR/LB} RELATIVE HUMIBITY =  79. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXTILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 15.1
TRACTION MOTOR BLOWER HP = B83.9
INERTIAL SEPERATOR BLOWER HP = 12.6
RADIATOR FAN HP = 77.6
TOTAL ACCESSORY HP = 193,1
FUEL RATE (0BS) = 912.0 (LB/HR)
ALT. VOLTS = 981, ALT. AMPS = 1378. ALT. EFF. = .939
FLYWHEEL HP = 2124.3 OBS. SFC = .4293  AAR CORR. SFC =  .4286 (LB/HP-HR)
CALCULATED A/F = 33.90 (LB DRY AIR/L8B FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 1075. .51 155.PPMC
co 15735. 7.41 1193. PPH
NOX 24806. 11.¢68 1145. PPH (D)
NOX.CORR 27024. 12.72
coz2 606. 6.21 PCT
02 12.27 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0894 NOX-KH = 1.0730 NOX-KT = 1.0000
WET EXH HC CF= 9412 AIR TEMP CF = .9901 BAROM CF = 1.0020
FUEL TEMP CF = 9860 FUEL $.G. CF = .9907 FUEL HHV CF = 1.0062

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6831.0-116
FILTER PAIR WEIGHT GAIN {mg) 12.241
SAMPLE VOLUME (scf) 35.866
DILUTE PM CONCENTRATION {(mg/scf) 341
C02-BASED DILUTION FACTOR 7.377
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 2.518
PARTICULATE MASS EMISSION RATE (g/hr) 1067.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .502
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APPENDIX B

CARB FUEL TEST RESULTS

FINAL 08.02989
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LOCOMOTIVE EMISSIONS SWRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL

= EMD GP38 TEST LOCATION = SWRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = IDLE TEST CONFIGURATION = CARB 100
TEST DATE = 10/27/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 1/10
SwRI FUEL CODE = EM-2663-F FUEL H/C RATIO = 1.81
BAROMETER = 29.25 (in. Hg) ENGINE INTAKE AIR =  79.(°F)
DRY BULB TEMP = 8l. (°F) WET BULB TEMP = 73 (°F)
ABS HUMIDITY = 110.20 (GR/LB) RELATIVE HUMIDITY =  67. (%)
ENGINE PERFORMANCE SUMMARY :
ACCESSORY HORSEPOWER:
AUXTLLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 43
TRACTION MOTOR BLOWER HP = 1.9
INERTIAL SEPERATOR BLOWER HP = .3
RADIATOR FAN HP = .0
TOTAL ACCESSORY HP = 10.5
FUEL RATE (0BS) = 25.5 (LB/HR)
ALT. VOLTS = 3. ALT. AMPS = 0. ALT. EFF, = .939
FLYWHEEL HP = 10.5 0BS. SFC = 2.4239  AAR CORR. SFC = 2.4568 (LB/HP-HR)
CALCULATED A/F = 328.04 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 119. 11.31 65.PPHC
co 129. 12.28 35. PP
NOX 663. 63.01 110. PPM (D)
NOX, CORR 729. 69.27
Co2 3441. .63 PCT
02 20.03 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0995 NOX-KH = 1.0812 NOX-KT = 1.0000
WET EXH HC CF= .9891 AIR TEMP CF = .9914 BAROM CF =1.0034
FUEL TEMP CF = .9B15 FUEL 5.G. CF = 1.0187 FUEL HHY CF = 1.0189

PARTICULATE INFORMATICON

FILTER PAIR I.D. NUMBER 6742.0-27
FILTER PAIR WEIGHT GAIN (mg) .718
SAMPLE VOLUME (scf) 39.552
DILUTE PM CONCENTRATION (mg/scf) .018
C02-BASED DILUTION FACTOR 5.560
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .101
PARTICULATE MASS EMISSION RATE (g/hr} 11.
BRAKE - SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) 1.0711




LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION =  SWRI 5A,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = D82 TEST CONFIGURATION = CARB 100
TEST DATE = 10/27/ 0 ENGINE MODEL = [EMD 16-645E3
TEST NUMBER = 2/10 _
SwRI FUEL CODE = EM-2663-F FUEL H/C RATIO = 1.81
BAROMETER = 29.24 (in. Hg) ENGINE INTAKE AIR = 81.(°F)
DRY BULB TEMP = 85 (°F) WET BULB TEMP = 73. (°F)
ABS HUMIDITY = 105.77 (GR/LB) RELATIVE HUMIDITY = 57. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOMER :
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 6.5
TRACTION MOTOR BLOWER HP = 6.5
INERTIAL SEPERATOR BLOWER HP = 1.0
RADIATOR FAN HP = .0
TOTAL ACCESSORY HP = 1B.0
FUEL RATE (OBS) = 39.0 (LB/HR)
ALT. VOLTS = B. ALT. AMPS = 0. ALT. EFF. = 939
FLYWHEEL HP = 18.0 0BS. SFC = 2.1715  AAR CORR. SFC = 2.19B8 (LB/HP-HR)
CALCULATED A/F = 295.53 (LB DRY AIR/LB FUEL}
EMISSIONS G/HR G/HP-HR CONC.
HC 145. 8.07 58.PPMC
co 247. 13.75 49, PPH
NOX 840. 46.79 102. PPM (D)
NOX, CORR 913. 50.83
co2 3085. .70 PCT
02 20.03 PCT
CORRECTION FACTOR SUMMARY :
EPA NOX CF = 1.0862 NOX-KH = 1.0704 NOX-KT = 1.0000
WET EXH HC CF= 9887 AIR TEMP CF = .9905 BAROM CF = 1.0033
FUEL TEMP CF = ,9830 FUEL 5.G. CF = 1.0187 FUEL HHV CF = 1.0189

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6743.0-28
FILTER PAIR WEIGHT GAIN (mg) 1.075
SAMPLE VOLUME {scf) 38.86B
DILUTE PM CONCENTRATION (mg/scf) 028
C02-BASED DILUTION FACTOR 3.972
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 110
PARTICULATE MASS EMISSION RATE (g/hr) 17.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .941
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LOCOMOTIVE EMISSIONS SwRI PROJECT NQ. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION =  SwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 1 TEST CONFIGURATION =  CARB 100
TEST DATE = 10/27/ 0 ENGINE MODEL = [EMD 16-645E3
TEST NUMBER = 3/1¢
SWRI FUEL CODE = EM-2663-F FUEL H/C RATIO = 1.8
BARCMETER = 29.24 (in. Hg) ENGINE INTAKE AIR =  82.(°F)
DRY BULB TEMP = B2, (°F) WET BULB TEMP = 72. (°F)
ABS HUMIDITY = 105.64 (GR/LB) RELATIVE HUMIDITY =  63. (1)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER :
AUXIL|ARY GEMERATOR HP = 4.0
AIR COMPRESSCR HP = 53
TRACTION MOTOR BLOWER HP = 35
INERTIAL SEPERATOR BLOMER HP = .5
RADIATOR FAN HP = .0
TOTAL ACCESSORY HP = 13.3
FUEL RATE (0B8S} = 49.5 (LB/HR)
ALT. VOLTS = 1B2. ALT. AMPS = 270, ALT. EFF. = 939
FLYWHEEL HP = B3.5 0BS. SFC = .5925  AAR CORR. SFC = .5997 (LB/HP-HR)
CALCULATED A/F = 194.71 (LB DRY AIR/LB FUEL}
EMISSIONS G/HR G/HP-HR CONC.
HC 121. 1.45 58.PPHC
co 197. 2.35 47. PPM
NOX 1074. 12.86 155, PPM (D}
NOX,CORR 1163. 13.93
Coz 846. 1.07 PCT
02 19.41 PCT
CORRECTION FACTOR SUMMARY :
EPA NOX CF = 1.0831 NOX-KH = 1.0679 NOX-KT = 1.0000
WET EXH HC CF= 9854 AIR TEMP CF = .9901 BAROM CF = 1.0033
FUEL TEMP CF = ,9835 FUEL $.G. CF = 1.0187 FUEL HHY CF = 1.01B9

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6744.0-29
FILTER PAIR WEIGHT GAIN (mg) 1.364
SAMPLE VOLUME (scf) 38.248
DILUTE PM CONCENTRATION (mg/scf) 036
CO2-BASED DILUTION FACTOR 3.651
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 130
PARTICULATE MASS EMISSION RATE (g/hr) 17.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) 201




LOCOMOTIVE EMISSIONS SwRI PROJECT

LOCOMOTIVE MODEL = EMD GP38
LOCOMOTIVE UNIT # = CSX #2629
THROTTLE NOTCH = Notch 2

TEST DATE 10727/ 0

TEST NUMBER = 4/10

SwRI FUEL CODE = EM-2663-F
BAROMETER = 29.24 (in. Hg) -
DRY BULB TEMP = 82. {(°F)

ABS HUMIDITY = 105.71 (GR/LB)

ENGINE PERFORMANCE SUMMARY:

ACCESSORY HORSEPOMWER :

AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 6.5
TRACTION MOTOR BLOWER HP = 6.7
INERTIAL SEPERATOR BLOWER HP = 1.0
RADIATOR FAN HP = 31

TOTAL ACCESSORY HP = 21.2

FUEL RATE (OBS) =

ALT. YOLTS = 376.

FLYWHEEL HP =
CALCULATED A/F

132.0 (LB/HR)
ALT. AMPS = 549,

316.1 0BS. SFC =

EMISSIONS G/HR G/HP-HR

HC 154, .49

co 431. 1.36

NOX 2774, B.78

NOX, CORR 2988. 9.45

co2 559.

02

CORRECTION FACTOR SUMMARY:

EPA NOX CF = 1.0770 NOX-KH = 1.0629
WET EXH HC CF= .9757 AIR TEMP CF = .9901
FUEL TEMP CF = .9825 FUEL S.G. CF = 1.0187

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER

FILTER PAIR WEIGHT GAIN (mg)

SAMPLE VOLUME (scf)}

DILUTE PM CONCENTRATION {mg/scf)

CO2-BASED DILUTION FACTOR

PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf)
PARTICULATE MASS EMISSION RATE (g/hr)

BRAKE -SPECIFIC PARTICULATE EMISSION RATE {(g/hp-hr}

ALT. EFF. =

NO. 08-2999-001

TEST LOCATION
COMPUTER PROGRAM
TEST CONFIGURATION
ENGINE MODEL

FUEL H/C RATIO
ENGINE INTAKE AIR
WET BULE TEMP
RELATIVE HUMIDITY

.939

4176  AAR COR

96.40 (LB DRY AIR/LB FUEL)

CONC.

55. PPMC
78. PPM
306. PPH (D)

2.18 PCT
17.78 PCT

1

NOX-KT
BAROM CF
FUEL HHV CF

6745.0-30

4.573
3B.352
.119
4.285
511

87.
.27l

]

SwRI SA,TX
EPA.FOR

CARB 100

EMD 16-645E3

]

i

1.81
82.(°F)
72. (°F)
63. (%)

R. SFC =

1.0000
1.0033
1.0185

4226

(LB/HP-HR)




LOCOMOTIVE EMISSIONS SwWRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 3 TEST CONFIGURATION = CARB 100
TEST DATE = 10/27/ ¢ ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 5/18
SwRI FUEL CODE = EM-2663-F FUEL H/C RATIO = 1.81
BAROMETER = 29.23 (in. Hg) ENGINE INTAKE AIR =  82.(°F)
DRY BULB TEMP = 83 (°P) WET BULB TEMP = 73. (°F)
ABS HUMIDITY = 105.90 (GR/LB) RELATIVE HUMIDITY =  60. (1)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPCWER :
AUXILLARY GENERATOR HP = 40
AIR COMPRESSOR HP = 8.3
TRACTION MOTOR BLOWER HP = 14.0
INERTIAL SEPERATOR BLOWER HP = 2.1
RADIATOR FAN HP = 6.5
TOTAL ACCESSORY HP = 34.9
FUEL RATE (0BS) = 226.0 (LB/HR)
ALT, VOLTS = 514, ALT. AMPS = 750, ALT. EFF. = .939
FLYWHEEL HP = 585.6 0BS. SFC =  .3859 AAR CORR. SFC = .3906 (LB/HP-HR)
CALCULATED A/F = 70.68 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 221. .38 63.PPMC
Co 410. .70 59. PPH
NOX 5234, 8.94 461. PPM (D)
NOX,CORR 5635. 9.62
Coz 554. 2.99 PCT
02 16.78 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1,0767 NOX-KH = 1.0626 NOX-KT = 1.0000
WET EXH HC CF= .9687 AIR TEMP CF = .9901 BAROM CF = 1.0032
FUEL TEMP CF = .9835 FUEL S.G. CF = 1.01B7 FUEL HHV CF = 1.0189

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6746.0-31
FILTER PAIR WEIGHT GAIN (mg) 5.529
SAMPLE VOLUME (scf) 38.105
DILUTE PM CONCENTRATION (mg/scf) .145
£02-BASED DILUTION FACTOR 5.040
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 731
PARTICULATE MASS EMISSION RATE (g/hr) 158,

BRAKE - SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .269
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION =  SWRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 4 TEST CONFIGURATION = CARB 100
TEST DATE = 1027 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER =  6/10
SwRI FUEL CODE = EM-2663-F FUEL H/C RATIO = 1.8l
BAROMETER = 29.22 (in. Hg) ENGINE INTAKE AIR =  83.(°F)
DRY BULB TEMP = 86. (°F} WET BULB TEMP = 73, °R
ABS HUMIDITY = 103.37 (GR/LB) RELATIVE HUMIDITY =  54. (%)
ENGINE PERFORMANCE SUMMARY :
ACCESSORY HORSEPOMER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 9.6
TRACTION MOTOR BLOMER HP = 20.9
INERTIAL SEPERATOR BLOWER HP = 3.1
RADIATOR FAN HP = 97
TOTAL ACCESSORY HP =  47.3 ,
FUEL RATE (OBS) = 382.0 (LB/HR}
ALT. VOLTS = 68B1. ALT. AMPS = 986, ALT. EFF. = .939
FLYWHEEL HP = 1006.5 0BS. SFC = 3795  AAR CORR. SFC = .3839 (LB/HP-HR)
CALCULATED A/F = 4B.03 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 347, .34 85.PPMC
co 597. .59 76. PPM
NOX 10389. 10.32 802. PPM (D)
NOX, CORR 11114, 11.04
coz 545, 4.43 PCT
02 14.77 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0698 NOX-KH = 1.0571 NOX-KT = 1.0000

WET EXH HC CF= .9567 AIR TEMP CF
FUEL TEMP CF = .9830 FUEL S.G. CF

1

.9896 BAROM CF = 1.0031
1.0187 FUEL HHV CF 1.0189

PARTICULATE INFORMATION

FILTER PAIR 1.D. NUMBER 6747.0-32
FILTER PAIR WEIGHT GAIN (mg) 7.907
SAMPLE VOLUME (scf) 38.067
DILUTE PM CONCENTRATION (mg/scf) .208
C02-BASED DILUTION FACTOR 6.127
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 1.273
PARTICULATE MASS EMISSION RATE (g/hr) 317.
BRAKE -SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .315




LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 5 TEST CONFIGURATION = CARB 100
TEST DATE = 10/27/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 7/10
SwRI FUEL CODE = EM-2663-F FUEL H/C RATIO = 1.81
BAROMETER = 29.22 (in. Hg} ENGINE INTAKE AIR =  83.(°F)
DRY BULB TEMP = 85. (°F) WET BULB TEMP = 73. (°F)
ABS HUMIDITY = 105.09 (GR/LB) RELATIVE HUMIDITY = 56. &)
ENGINE PERFORMANCE SUMMARY :
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSCR HP = 10.8
TRACTION MOTCR BLOWER HP = 30.0
INERTIAL SEPERATOR BLOWER HP = 4.5
RADIATOR FAN HP = 27.8
TOTAL ACCESSORY HP = 77.1
FUEL RATE (OBS) = 47B.0 (LB/HR)
ALT. VOLTS = 757. ALT. AMPS = 1090, ALT. EFF. = .939
FLYWHEEL HP = 1255.9 0BS. SFC = .3B06 AAR CORR. SFC =  .3850 (LB/HP-HR}
CALCULATED A/F = 42.73 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 423. .34 93.PPMC
co 981. .78 112. PPH
NOX 13410, 10.68 932. PPM (D)
NOX, CORR 14404, 11.47
coz2 547. 4.99 PCT
02 13.90 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0741 NOX-KH = 1.0606 NOX-KT = 1.0000
WET EXH HC CF= 9520 AIR TEMP CF = ,9896 BARCM CF = 1.0031
FUEL TEMP CF = 9870 FUEL S.G. CF = 1.0187 FUEL HHV CF = 1.0189

PARTICULATE INFORMATION

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

FILTER PAIR I.D. NUMBER 6748.0-33
FILTER PAIR WEIGHT GAIN (mg} 8.944
SAMPLE VOLUME (scf) 37,340
DILUTE PM CONCENTRATION (mg/scf) 240
C02-BASED DILUTION FACTOR 5.836
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 1.398
PARTICULATE MASS EMISSION RATE (g/hr) 389.

BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) 310
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001
LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 6 TEST CONFIGURATION =  CARB 100
TEST DATE = 10/27/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 8/10
SwRI FUEL CODE = EM-2663-F FUEL H/C RATIO = 1.81
BAROMETER = 29.21 (in. Hg) ENGINE INTAKE AIR =  85.(°F)
DRY BULB TEMP = 86. (°F) WET BULB TEMP 73. (°F}
ABS HUMIDITY = 102.98 (GR/LB) RELATIVE HUMIDITY =  54. (X)
ENGINE PERFORMANCE SUMMARY :
ACCESSORY HORSEPOWER:
AUXTLLARY GENERATOR HP = 4.0
AIR COMPRESSCR HP = 12.2
TRACTION MOTOR BLOWER HP = 434
INERTIAL SEPERATOR BLOWER HP = 6.5
RADIATOR FAN HP = 40.2
TOTAL ACCESSORY HP = 106.3
FUEL RATE (OBS) = 590.0 (LB/HR)
ALT. VOLTS = 835. ALT. AMPS = 1198. ALT. EFF. = .939
FLYWHEEL HP = 1535.4 0BS. SFC = .3B43  AAR CORR. SFC =  .3883
CALCULATED A/F = 38.54 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 572. .37 113.PPMC
co 1645. 1.07 169. PPM
NOX 17287. 11.26 1082. PPM (D)
NOX,CORR 18475. 12.03
coe 551. 5.54 PCT
02 13.27 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0688 NOX-KH = 1.0562 NOX-KT = 1.0000
WET EXH HC CF= ,9476 AIR TEMP CF = .9887 BAROM CF = 1.0030
FUEL TEMP CF = .9870 FUEL 5.G. CF = 1.0187 FUEL HHv CF = 1.0189
PARTICULATE INFORMATION
FILTER PAIR 1.D. NUMBER 6749.0-34
FILTER PAIR WEIGHT GAIN (mg) 8.470
SAMPLE VOLUME (scf) 37.125
DILUTE PM CONCENTRATION (mg/scf) .228
C02-BASED DILUTION FACTOR 7.336
PARTICULATE CONCENTRATION IN RAW EXHAUST {mg/scf) 1.674
PARTICULATE MASS EMISSION RATE (g/hr) 520.
BRAKE-SPECTFIC PARTICULATE EMISSION RATE (g/hp-hr) .338
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LOCOMOTIVE EMISSIONS SwRI PROJECT

LOCOMOTIVE MODEL = EMD GP38
LOCOMOTIVE UNIT # = (SX #2629
THROTTLE NOTCH = Notch 7

TEST DATE = 10/27/ 0

TEST NUMBER 9/10

SwRI FUEL CODE = EM-2663-F
BAROMETER = 29.21 (in. Hg)
DRY BULB TEMP = 86, (°F)

ABS HUMIDITY = 101.27 (GR/LB)

ENGINE PERFORMANCE SUMMARY:

ACCESSORY HORSEPOWER:

AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 13.8
TRACTION MOTOR BLOWER HP = 62.7
INERTIAL SEPERATOR BLOWER HP = 9.4
RADIATOR FAN HP = 5B.0

TOTAL ACCESSORY HP = 147.9

FUEL RATE (0BS)

738.0 (LB/HR)

NO. 08-2999-001

TEST LOCATION
COMPUTER PROGRAM
TEST CONFIGURATION
ENGINE MODEL

FUEL H/C RATIO
ENGINE INTAKE AIR
WET BULB TEMP
RELATIVE HUMIDITY

ALT. VOLTS = 917. ALT. AMPS = 1306. ALT. EFF. = .939
FLYWHEEL HP = 1858.8 OBS. SFC = .3970  AAR COR
CALCULATED A/F = 34.64 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 1003. .54 175.PPHC
co 6742, 3.63 61E. PPM
NOX 21408B. 11.52 1195. PPM (D)
NOX,CORR 22787. 12.26
coz2 565. 6.13 PCT
02 12.40 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0644 NOX-KH = 1.05%27 NOX-KT =
WET EXH HC CF= .9426 AIR TEMP CF = ,9905 BAROM CF =
FUEL TEMP CF = 9855 FUEL §.G. CF = 1.0187 FUEL HHV CF =
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6750.0-35
FILTER PAIR WEIGHT GAIN (mg)} 10.494
SAMPLE VOLUME (scf) 36.666
DILUTE PM CONCENTRATION (mg/scf) .2B6
CO2Z2-BASED DILUTION FACTOR 8.692
PARTICULATE CONCENTRATION IN RAW EXHAUST {(mg/scf) 2.488
PARTICULATE MASS EMISSION RATE {(g/hr} 871.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .469
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001
LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION =  SwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOQTCH = Notch 8 TEST CONFIGURATION = CARB 100
TEST DATE = 10727/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 10/10
SwRI FUEL CODE = EM-2663-F FUEL H/C RATIO = 1.81
BAROMETER 29.21 (in. Hg) ENGINE INTAKE AIR =  85.(°F)
DRY BULB TEMP = 84, (°F) WET BULB TEMP = 72. (°F})
ABS HUMIDITY = 98.02 (GR/LB) RELATIVE HUMIDITY = 54, (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP 15.1
TRACTION MOTOR BLOMER HP = B30
INERTIAL SEPERATOR BLOWER HP = 12.4
RADIATOR FAN HP = 76.7
TOTAL ACCESSORY HP = 191.2
FUEL RATE (OBS} = 878.0 (LB/HR)
ALT. VOLTS = 972. ALT. AMPS = 1374, ALT. EFF. = .939
FLYWHEEL HP = 2099.1 OBS. SFC = .4183  AMR CORR. SFC =  .4226
CALCULATED A/F = 31.69 (LB DRY AIR/LB FUEL)}
EMISSIONS G/HR G/HP-HR CONC.
HC 1282. .61 205.PPMC
co 14299. 6.81 1207. PPH
NOX 23456 11.19 1207. PPM (D}
NOX,CORR 24817. 11.82
coz 591. 6.66 PCT
0z 11.64 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0562 NOX -KH = 1.0460 NOX-KT = 1.0000
WET EXH HC CF= .9382 AIR TEMP CF = .9887 BAROM CF = 1.0030
FUEL TEMP CF = ,9850 FUEL S.G. CF = 1.0187 FUEL HHV CF = 1.0189
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6751.0-36
FILTER PAIR WEIGHT GAIN {mg) 15,611
SAMPLE VOLUME (scf) 35.195
DILUTE PM CONCENTRATION (mg/scf) 444
C02-BASED DILUTION FACTOR 7.223
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 3.204
PARTICULATE MASS EMISSION RATE (g/hr) 1224,
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .583
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LOCOMOTIVE EMISSIONS

LOCOMOTIVE MODEL = EMD GP38
LOCOMOTIVE UNIT # = (SX #2629
THROTTLE NOTCH IDLE

TEST DATE = 10727/ 0

TEST MUMBER = 1/10

SwRI FUEL CODE = [M-2663-F
BAROMETER = 29.20 (in. Hg)
DRY BULB TEMP = 86, (°F)

ABS HUMIDITY = 97.08 (GR/LB)

ENGINE PERFORMANCE SUMMARY :

ACCESSORY HORSEPOWER:

AUXTLLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 43
TRACTION MOTOR BLOWER HP = 1.9
INERTIAL SEPERATCOR BLOWER HP = 3

RADIATOR FAN HP = 0
TOTAL ACCESSORY HP = 10.5

FUEL RATE (OBS) = 22.5 (LB/HR)

SwRI PROJECT NO. 08-2999-001

TEST LOCATION
COMPUTER PROGRAM
TEST CONFIGURATION
ENGINE MODEL

FUEL H/C RATIO
ENGINE INTAKE AIR
WET BULB TEMP
RELATIVE HUMIDITY

ALT. VOLTS = 3. ALT. AMPS = 0. ALT. EFF. = 939
FLYWHEEL HP = 10.5 0BS. SFC = 2.1437  AAR COR
CALCULATED A/F = 327.53 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.,
HC 117. 11.13 73.PPMC
co 121. 11.54 38. PPN
NOX 604. 57.53 114. PPM (D}
NOX, CORR 641. 61.06
€02 3039. .63 PCT
02 20.03 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0613 NOX-KH = 1.0501 NOX -KT =
WET EXH HC CF= 9897 AIR TEMP CF = .9874 BAROM CF =
FUEL TEMP CF = 9830 FUEL S.G. CF = 1.0187 FUEL HHY CF =
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6756.0-41
FILTER PAIR WEIGHT GAIN (mg) .703
SAHPLE VOLUME (scf) 38.924
DILUTE PM CONCENTRATION (mg/scf) .018
C02-BASED DILUTION FACTOR 5.054
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .091
PARTICULATE MASS EMISSION RATE (g/hr) 9.
BRAKE - SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .856
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EPA.FOR
CARB 100

EMD 16-645E3

L}

]

1.81

88.(°F)
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1.0000
1.0029
1.0189
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 0B-2999-001
LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA.TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOTCH = DBz TEST CONFIGURATION = CARE 100
TEST DATE = 10/27/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 2/10
SwRI FUEL CODE = EM-2663-F FUEL H/C RATIO = l.81
BAROMETER = 29.20 (in. Hg) ENGINE INTAKE AIR =  88.(°F)
DRY BULB TEMP = Bb. (°F) WET BULB TEMP = J2. (°F)
ABS HUMIDITY = 95.74 (GR/LB) RELATIVE HUMIDITY =  50. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 6.5
TRACTION MOTOR BLOWER HP = 6.5
INERTIAL SEPERATOR BLOWER HP = 1.0
RADIATOR FAN HP = .0
TOTAL ACCESSORY HP = 17.9
FUEL RATE (OBS) = 41.0 (LB/HR)
ALT. VOLTS = B. ALT. AMPS = 0. ALT. EFF. = .939
FLYWHEEL HP = 17.9 OBS. SFC = 2.2861  AAR CORR. SFC =
CALCULATED A/F = 287.42 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 155. B.62 60 . PPMC
co 247. 13.75 48, PPM
NOX 891. 49.68 105. PPM (D)
NOX,CORR 942, 52.52
coz 3249. .72 PCT
02 20.03 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0573 NOX-KH = 1.0469 NOX-KT = 1.0000
WET EXH HC CF= .9890 AIR TEMP CF = .9874 BAROM CF = 1.0029
FUEL TEMP CF = ,9B25 FUEL S.G. CF = 1.0187 FUEL HHY CF = 1.0189
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6757.0-42
FILTER PAIR WEIGHT GAIN {mg) .930
SAMPLE VOLUME (scf) 38.281
DILUTE PM CONCENTRATION (mg/scf) .024
C02-BASED DILUTION FACTOR 4,502
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 109
PARTICULATE MASS EMISSION RATE (g/hr) 17.
BRAKE-SPECIF1C PARTICULATE EMISSION RATE (g/hp-hr) .960
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LOCOMOTIVE EMISSIONS

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # =  (SX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 1 TEST CONFIGURATION = CARB 100
TEST DATE = 10/27/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 3/10
SwWRI FUEL CODE = EM-2663-F FUEL H/C RATIO = 1.81
BAROMETER = 29.19 (in. Hg) ENGINE INTAKE AIR =  87.(°F)
DRY BULB TEMP = 85 (°F) WET BULB TEMP = 7. (°F)
ABS HUMIDITY = 94.86 (GR/LB) RELATIVE HUMIDITY = 52, (%)
ENGINE PERFORMANCE SUMMARY :
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 53
TRACTION MOTOR BLOMER HP = 35
INERTIAL SEPERATOR BLOWER HP = .5
RADIATOR FAN HP = .0
TOTAL ACCESSORY HP = 13.4
FUEL RATE (0BS) = 49.5 (LB/HR)
ALT. VOLTS = 182. ALT. AMPS = 270, ALT. EFF. = .939
FLYWHEEL HP = B3.6 0BS. SFC = .5923  AAR CORR. SFC = .5979
CALCULATED A/F = 192.94 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 120, 1.44 58.PPMC
Co 195. 2.33 47. PPM
NOX 1073. 12.84 157. PPH (D)
NOX.,CORR 1130. 13.52
coz B846. 1.08 PCT
0z 19.53 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0531 NOX-KH = 1.0434 NOX-KT = 1.0000
WET EXH HC CF=~ .9858 AIR TEMP CF = .9878 BAROM CF = 1.0029
FUEL TEMP CF = 9860 FUEL S.G. CF = 1.0187 FUEL HHV CF = 1.0189
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6758.0-43
FILTER PAIR WEIGHT GAIN (mg) 1.516
SAMPLE VOLUME (scf) 38.093
DILUTE PM CONCENTRATION (mg/scf) .040
C02-BASED DILUTION FACTOR 3.581
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .143
PARTICULATE MASS EMISSION RATE (g/hr) 18.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr} .218

SWRI PROJECT NO. 08-2999-001
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001
LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 2 TEST CONFIGURATION =  CARB 100
TEST DATE 10/27/ 0 ENGINE MODEL = [EMD 16-645E3
TEST NUMBER = 4/10
SwRI FUEL CODE = EM-2663-F FUEL H/C RATIO = 1.81
BAROMETER = 29.19 (in. Hg ENGINE INTAKE AIR =  86.(°F)
DRY BULB TEMP 85. (°F) WET BULB TEMP = 71, (°F)
ABS HUMIDITY = 94,69 (GR/LB) RELATIVE HUMIDITY =  51. (})
ENGINE PERFORMANCE SUMMARY :
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 6.5
TRACTION MOTOR BLOWER HP = 6.6
INERTIAL SEPERATOR BLOWER HP = 1.0
RADIATOR FAN HP = 31
TOTAL ACCESSORY HP = 21.2
FUEL RATE (0BS} = 132.0 (LB/HR)
ALT. YOLTS = 377. ALT. AMPS = 554, ALT. EFF. = .939
FLYWHEEL HP = 319.5 0BS. SFC = .4131 AAR CORR. SFC = .4172 (LB/HP-HR})
CALCULATED A/F = 96.40 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 161. .50 58.PPMC
co 412. 1.29 75. PPH
NOX 2820. g.83 311. PPM (D}
NOX, CORR 2958. 9.26
co2 592, 2.18 PCT
0z 17.91 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0488 NOX -KH = 1.0399 NOX -KT = 1.0000
WET EXH HC CF= .9762 AIR TEMP CF = .9883 BAROM CF = 1.0029
FUEL TEMP CF = _9B50 FUEL S.G. CF = 1.0187 FUEL HHV CF = 1.0189
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6759.0-44
FILTER PAIR WEIGHT GAIN (mg} 5.049
SAMPLE VOLUME (scf) 38.274
DILUTE PM CONCENTRATION (mg/scf} .132
C02-BASED DILUTION FACTOR 4,410
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .582
PARTICULATE MASS EMISSION RATE (g/hr} 100.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr} 312
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LOCOMOTIVE EMISSIONS

LOCOMOTIVE MODEL

= [EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOTCH = Notch 3 TEST CONFIGURATION =  CARE 100
TEST DATE = 10/27/ ¢ ENGINE MODEL = [EMD 15-645E3
TEST NUMBER = 5/10
SwRI FUEL CODE = EM-2663-F FUEL H/C RATIO = 1.81
BAROMETER = 29.19 (in. Hg) ENGINE INTAKE AIR =  84.(°F)
DRY BULB TEMP = B5. (°F) WET BULB TEMP = 72. (°F)
ABS HUMIDITY = 96.49 (GR/LB} RELATIVE HUMIDITY = 52. ()
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 8.3
TRACTION MOTCR BLOWER HP 13.9
INERTIAL SEPERATOR BLOWER HP = 2.1
RADIATOR FAN HP = 6.4
TOTAL ACCESSORY HP = 34.8
FUEL RATE (OBS) = 226.0 (LB/HR)
ALT. VOLTS = 514, ALT. AMPS =  750. ALT. EFF. = .939
FLYWHEEL HP = 585.5 0BS. SFC =  .3860  AAR CORR. SFC = 3901
CALCULATED A/F = 70.68 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 221. .38 63.PPMC
co 394. .67 57. PPM
NOX 5291. 9.04 466. PPM (D}
NOX, CORR 5571. 9.51
coz 555, 2.99 PCT
02 16.78 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0528 NOX-KH = 1.0432 NOX-KT = 1.0000
WET EXH HC CF= .9692 AIR TEMP CF = 9892 BAROM CF = 1.0029
FUEL TEMP CF = .9855 FUEL S.G. CF = 1.0187 FUEL HHV CF = 1.0189
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6760.0-45
FILTER PAIR WEIGHT GAIN (mg) 5.306
SAMPLE VOLUME (scf) 37.944
DILUTE PM CONCENTRATION (mg/scf) 140
C0Z2-BASED DILUTION FACTOR 5.215
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 729
PARTICULATE MASS EMISSION RATE (g/hr) 157.
BRAKE -SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .269

SwRI PROJECT MO. 08-2999-001
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LOCOMOTIVE EMISSIONS SwRI PROJECT

LOCOMOTIVE MODEL = EMD GP38
LOCOMOTIVE UNIT # = CSX #2629
THROTTLE NOTCH = Notch 4

TEST DATE = 10/27/ 0

TEST NUMBER = &/10

SwRI FUEL CODE = EM-2663-F
BAROMETER 29.19 (in. Hg)
DRY BULE TEWP = 85 (°F)

ABS HUMIDITY = 95.57 (GR/LE)

ENGINE PERFCRMANCE SUMMARY:

ACCESSORY HORSEPOWER:

AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 96
TRACTION MOTOR BLOWER HP = 2.1
INERTIAL SEPERATOR BLOWER HP = 3.2
RADIATOR FAN HP = 9.7

TOTAL ACCESSORY HP = 47.5

FUEL RATE (0BS) =

ALT. VOLTS = 682.

FLYWHEEL HP =
CALCULATED A/F =

380.0 (LB/HR)
ALT. AMPS =  9B6.

100B.2 OBS. SFC =

EMISSIONS G/HR G/HP-HR

HC 332, 33

Co 5B0. .57

NOX 10435, 10.35
NOX,CORR 10959. 10.87

co2 542,

02

CORRECTION FACTOR SUMMARY:

EPA NOX CF = 1.0502 NOX-KH = 1.0411
WET EXH HC CF= ,9568 AIR TEMP CF = .9883
FUEL TEWP CF = 9860 FUEL S.G. CF = 1.0187

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER

FILTER PAIR WEIGHT GAIN (mg)

SAMPLE VOLUME (scf)

DILUTE PH CONCENTRATION (mg/scf)

C02-BASED DILUTION FACTOR

PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf)
PARTICULATE MASS EMISSION RATE (g/hr)
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr)

ALT. EFF. =

NCG. 08-2999-001

TEST LOCATION
COMPUTER PROGRAM
TEST CONFIGURATION
ENGINE MODEL

FUEL H/C RATIQ
ENGINE INTAKE AIR
WET BULB TEMP
RELATIVE HUMIDITY

.939
.3769

47.62 (LB DRY AIR/LB FUEL)

CONC.

83.PPMC
75. PPH
B17. PPM (D)

4.47 PCT
14.65 PCT

NOX-KT
BAROM CF
FUEL HHV CF

6761.0-46
7.801
37.512
.208
6.216
1.293
318.

.315
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SWRI SA,TX
EPA.FOR
CARB 100
EMD 16-645E3

1.81

86.(°F)
71. (°F)
51. (%)

.3806

= 1.0000
= 1.0029
= 1.0189
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LOCOMOTIVE EMISSIONS

SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = (CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 5 TEST CONFIGURATION = CARB 100
TEST DATE = 10/27/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = J/10
SwRI FUEL CODE = EM-2663-F FUEL H/C RATIO = 1.81
BAROMETER =  29.18 (in. Hg) ENGINE INTAKE AIR =  85.(°F)
DRY BULB TEMP = 8. (°F) WET BULB TEWP = 72. (°F)
ABS HUMIDITY =  98.00 (GR/LB) RELATIVE HUMIDITY =  51. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER :
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSCR HP = 10.8
TRACTION MOTOR BLOWER HP = 30.1
INERTIAL SEPERATOR BLOWER HP = 4.5
RADIATOR FAN HP = 27.8
TOTAL ACCESSORY HP = 77.2
FUEL RATE (OBS) = 480.0 (LB/HR)
ALT. VOLTS = 759, ALT. AMPS = 1093. ALT. EFF. = 939
FLYWHEEL HP = 1262.3 0BS. SFC = .3802 AAR CORR. SFC = .3841 (LB/HP-HR)
CALCULATED A/F = 42.40 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 408. .32 90.PPHMC
co 912. 72 105. PPH
NOX 13715. 10.86 957. PPM (D)
NOX, CORR 14486. 11.48
co2 _ 546. 5.03 PCT
0z 14.02 PCT
CORRECTION FACTOR SUMMARY :
EPA NOX CF = 1.0562 NOX-KH = 1.0469 NOX -KT = 1.0000
WET EXH HC CF= .9520 AIR TEMP CF = 9887 BAROM CF = 1.0028
FUEL TEMP CF = .9855 FUEL S.G. CF = 1.0187 FUEL HHVY CF = 1.0189

PARTICULATE INFORMATION

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

FILTER PAIR I.D. NUMBER

FILTER PAIR WEIGHT GAIN (mg)
SAMPLE VOLUME (scf)

DILUTE PM CONCENTRATION (mg/scf)
CO2-BASED DILUTION FACTOR

PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf)

PARTICULATE MASS EMISSION RATE (g/hr)

BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr)

6762.0-47
6.962
37.329
.187
9.127
1.702
472.

374
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LOCOMOTIVE EMISSIONS

SwWRI PROJECT NO. 08-2999-001

LOCOMOTIVE HODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = MNotch 6 TEST CONFIGURATION = CARB 100
TEST DATE 10/27/ 9§ ENGINE MODEL = EMD 16-645E3
TEST NUMBER = g/10
SwRI FUEL CODE = [EM-2663-F FUEL H/C RATIO = l.81
BAROMETER = 29.18 (in. Hg) ENGINE INTAKE AIR =  86.(°F)
DRY SULB TEMP = 86. (°F) WET BULB TEMP = 72. (°F)
ABS HUMIDITY = 94,31 (GR/LB) RELATIVE HUMIDITY =  49. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 12.2
TRACTION MOTOR BLOWER Hp = 43.4
INERTIAL SEPERATOR BLOWER HP = 6.5
RADIATOR FAN HP = 401
TOTAL ACCESSORY HP = 106.2
FUEL RATE (OBS) = 592.0 (LB/HR)
ALT. VOLTS = B36. ALT. AMPS = 1198. ALT. EFF. = .939
FLYWHEEL HP = 1537.0 0BS. SFC = .3852  AAR CORR. SFC = .3889 (LB/HP-HR)
CALCULATED A/F = 38.44 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 623. 41 123.PPMC
o 2B68. 1.87 295. PPM
NOX 17503. 11.39 1094. PPM (D}
NOX, CORR 18326. 11.92
coz 851. 5.54 PCT
0z 13.27 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0470 NOX-KH = 1.0385 NOX-KT = 1.0000
WET EXH HC CF= 9479 AIR TEMP CF = 9883 BAROM CF = 1.0028
FUEL TEMP CF = .98B65 FUEL $.G. CF = 1.0187 FUEL HHY CF = 1.0189
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6763.0-48
FILTER PAIR WEIGHT GAIN (mg) 8.850
SAMPLE VOLUME (scf) 36.968
DILUTE PM CONCENTRATION (mg/scf) .239
C02-BASED DILUTION FACTOR 6.962
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 1.667
PARTICULATE MASS EHISSION RATE (g/hr) 518.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) 337
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LOCOMOTIVE EMISSIONS SwRI PROJECT
LOCOMOTIVE MODEL = EMD GP38
LOCOMOTIVE UNIT # = CSX #2629
THROTTLE NOTCH = Notch 7
TEST DATE 10/27/ 0
TEST NUMBER = 9/10
SwRI FUEL CODE = EM-2663-F
BAROMETER = 29.18 (in. Hg)
DRY BULB TEMP = 86. (°F)
ABS HUMIDITY = 93.50 (GR/LB)

ENGINE PERFORMANCE SUMMARY:

ACCESSORY HORSEPOMWER:

AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 13.8
TRACTION MOTOR BLOWER HP = 62.6
INERTIAL SEPERATOR BLOWER HP = 9.4
RADIATOR FAN HP = 57.9

TOTAL ACCESSORY HP = 147.7

917.

FUEL RATE (OBS)

ALT. VOLTS =

FLYWHEEL HP
CALCULATED A/F

742.0 (LB/HR)
ALT. AMPS = 1306.

1858.5 0BS. SFC =

EMISSIONS G/HR G/HP-HR

HC 979. .53

co 6779. 3.65

NOX 21977. 11.82 1
NOX,CORR 22965. 12.36

€o2 569,

02

CORRECTION FACTOR SUMMARY :

EPA NOX CF = 1.0450 NOX -KH = 1.0368
WET EXH HC CF= .9430 AIR TEMP CF = 9887
FUEL TEMP CF = 9835 FUEL S.G. CF = 1.0187

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER

FILTER PAIR WEIGHT GAIN (mg)

SAMPLE VOLUME (scf)

DILUTE PM CONCENTRATION {(mg/scf)

C02-BASED DILUTION FACTOR

PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf)
PARTICULATE MASS EMISSION RATE (g/hr)
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr)

ALT. EFF. =

NO. 08-2999-001

TEST LOCATION
COMPUTER PROGRAM
TEST CONFIGURATION
ENGINE MODEL

FUEL H/C RATIO
ENGINE INTAKE AIR
WET BULB TEMP
RELATIVE HUMIDITY

.939

.3992 AAR COR

34.64 (LB DRY AIR/L8 FUEL)

CONC.

170.PPMC
618. PPM
220. PPM (D}

6.13 PCT
12.40 PCT

NOX-KT
BAROM CF
FUEL HHV CF

6764.0-49
7.349
36.910
.199
11.520
2.29%
807.

434
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EPA.FOR
CARB 100
EMD 16-645E3

1.81
85.C°F)
71. (°F)
49. (%)

fl

I

R. SFC

1.0000
1.0028
1.0189
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001
LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 8 TEST CONFIGURATION = CARB 100
TEST DATE 16727/ ¢ ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 10410
SwRI FUEL CODE = EM-2663-F FUEL H/C RATIO = 1.81
BAROMETER 29,18 (in. Hg) ENGINE INTAKE AIR =  88.(°F)
DRY BULB TEMP = 86. (°F) WET BULB TEMP = T71.. (°F)
ABS HUMIDITY =  93.60 (GR/LB) RELATIVE HUMIDITY =  49. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOMWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP 15.1
TRACTION MOTOR BLOWER HP = 82.7
INERTIAL SEPERATOR BLOWER HP = 12.4
RADIATOR FAN HP = 76.5
TOTAL ACCESSORY HP = 190.7
FUEL RATE (OBS} = 878.0 (LB/HR)
ALT, VOLTS = 971, ALT. AMPS = 1375, ALT. EFF. = .939
FLYWHEEL HP = 2098.0 0BS. SFC = ,4185  AAR CORR. SFC = 4222
CALCULATED A/F = 31.68 (LB DRY AIR/LB FUEL}
EMISSIONS G/HR G/HP-HR CONC.
HC 1234. .59 198.PPMC
Co 14630. 6.97 1235, PPH
NOX 23489. 11.20 1207. PPM (D)
NOX,CORR 24551. 11.70
Co2 S91. 6.66 PCT
02 11.64 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0452 NOX - KH = 1.0370 NOX-KT = 1.0000
WET EXH HC CF= .9384 AIR TENP CF = .9874 BAROM CF = 1.0028
FUEL TEMP CF = .9845 FUEL S.G. CF = 1.0187 FUEL HHV CF = 1.0189
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6765.0-50
FILTER PAIR WEIGHT GAIN {(mg) 15.194
SAMPLE VOLUME (scf) 35.353
DILUTE PM CONCENTRATION (mg/scf) .430
C02-BASED DILUTION FACTOR 6.84B
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 2.943
PARTICULATE MASS EMISSION RATE (g/hr) 1124.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .536 -
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOTCH = IDLE TEST CONFIGURATION = CARB 100
TEST DATE = 10/31/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 1/10
SWRI FUEL CODE = EM-2663-F FUEL H/C RATIO = 1.81
BAROMETER = 29.17 (in. H@) ENGINE INTAKE AIR =  B3.(°F)
DRY BULB TEMP = 86, ("F) WET BULB TEMP = 73. (°F)
ABS HUMIDITY = 101.70 (GR/LB) RELATIVE HUMIDITY =  53. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER :
AUXTLLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 4.3
TRACTION MOTOR BLOWER HP = 1.9
INERTIAL SEPERATOR BLOWER HP = 3
RADIATOR FAN HP = .0
TOTAL ACCESSORY HP = 10.5
FUEL RATE (0BS) = 24.0 (LB/HR)
ALT. VOLTS = 3. ALT. AMPS = 0. ALT. EFF. = .939
FLYWHEEL HP = 10.5 OBS. SFC = 2.2961  AAR CORR. SFC = 2.3214 (LB/HP-HR)
CALCULATED A/F = 32B.31 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 99. 9.48 58, PPMC
Co 130. 12.39 38. PP
NOX 631. 60.41 112. PPM (D)
NOX, CORR 679. 64.91
coz 3263. .63 PCT
02 20.03 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0746 NOX-KH = 1.0609 NOX-KT = 1.0000
WET EXH HC CF= .9895 AIR TEMP CF = .9B896 BARCM CF = 1.0027

FUEL TEMP CF = .9835 FUEL S.G. CF = 1.0187 FUEL HHV CF = 1.0189

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6802.0-87
FILTER PAIR WEIGHT GAIN {mg) .865
SAMPLE VOLUME (scf) 38.815
DILUTE PM CONCENTRATION (mg/scf)} 022
C02-BASED DILUTION FACTOR 3.845
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .086
PARTICULATE MASS EMISSION RATE (g/hr) 9,

BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr)} .862
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LOCOMCTIVE EMISSIONS

SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SWRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = DB2 TEST CONFIGURATION =  CARB 100
TEST DATE = 10/31/ ¢ ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 2/10
SwRI FUEL CODE EM-2663-F FUEL H/C RATIO = 1.8
BAROMETER = 29.17 (in. Hg) ENGINE INTAKE AIR =  B3.(°F)
DRY BULB TEMP = 85. (°F) WET BULB TEMP = 72. ("R
ABS HUMIDITY = 102.40 (GR/LB) RELATIVE HUMIDITY =  56. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPQWER:
AUXTLLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 6.5
TRACTION MOTOR BLOWER HP = 6.5
INERTIAL SEPERATOR BLOWER HP = 1.0
RADIATOR FAN HP = .0
TOTAL ACCESSORY HP = 17.9
FUEL RATE (0OBS) = 40.0 (LB/HR)
ALT. VOLTS = 8. ALT. AMPS = 0. ALT. EFF. = 939
FLYWHEEL HP = 17.9 0BS. SFC = 2.2289  AAR CORR. SFC = 2.2535 (LB/HP-HR)
CALCULATED A/F = 287.71 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 132. 7.37 53.PPMC
co 241. 13.42 48. PPM
NOX 861. 48.00 104. PPH (D)
NOX, CORR 927. 51.67
coz2 3171. .72 PCT
02 19.91 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0763 NOX-KH = 1.0624 NOX-KT = 1.0000
WET EXH HC CF= .9886 AIR TEMP CF = .9896 BAROM CF = 1.0027
FUEL TEMP CF = .9B30 FUEL S.G. CF = 1.01B7 FUEL HHV CF = 1.0189
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6803.0-B8
FILTER PAIR WEIGHT GAIN (mg) .976
SAMPLE VOLUME (scf} 38.986
DILUTE PM CONCENTRATION (ma/scf) .025
C02-BASED DILUTION FACTOR 4.137
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .104
PARTICULATE MASS EMISSION RATE (g/hr} 16.
BRAKE -SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .887
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6804.0-89
FILTER PAIR WEIGHT GAIN (mg) 1.306
SAMPLE VOLUME (scf) 38.457
DILUTE PM CONCENTRATION (mg/scf) .034
C02-BASED DILUTION FACTOR 3.704
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf} .126
PARTICULATE MASS EMISSION RATE (g/hr) 16.

BRAKE -SPECIFIC PARTICULATE EMISSION RATE {(g/hp-hr) 199
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LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI 5A,TX
LOCCMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 1 TEST CONFIGURATION = CARB 100
TEST DATE = 10/31/ ¢ ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 3/10
SwRI FUEL CODE = [EM-2663-F FUEL H/C RATIO = 1.8
BAROMETER = 29.16 (in. Hg) ENGINE INTAKE AIR =  80.(°F)
DRY BULB TEMP = B84, (°F) WET BULB TEMP = J2. (°F)
ABS HUMIDITY = 99.09 (GR/LB) RELATIVE HUMIDITY = 55, ()
ENGINE PERFORMANCE SUMMARY :
ACCESSORY HORSEPOMER:
AUXTLLARY GENERATOR HP = 4.0
AIR COMPRESSCR HP = 53
TRACTION MOTOR BLOWER HP = 3.5
INERTIAL SEPERATOR BLOWER HP = .5
RADIATOR FAN HP = .0
TOTAL ACCESSORY HP = 13.3
FUEL RATE (OBS} = 51.0 (LB/HR)
ALT. VOLTS = 181. ALT. AMPS = 268, ALT. EFF. = .939
FLYWHEEL HP = g2.6 0BS. SFC = .6174  AAR CORR. SFC = 6250
CALCULATED A/F = 191.28 (LB DRY AIR/LB FUEL}
EMISSIONS G/HR G/HP-HR CONC.
HC 112. 1.36 53.PPMC
Co 199. 2.41 47. PPM
NOX 1113. 13.48 159. PPN (D)
NOX,CORR 1185. 14.35
go2 8e2. 1.09 PCT
02 19.41 PCT
CORRECTION FACTOR SUMMARY :
EPA NOX CF = 1.0646 NOX-KH = 1.0529 NOX-KT = 1.0000
WET EXH HC CF= .9855 AIR TEMP CF = 9910 BAROM CF = 1.0026
FUEL TEMP CF = .9845 FUEL S.G. CF = 1.0187 FUEL HRVY CF = 1.0189

(LB/HP-HR)




LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION =  SwRI SA,TX
LOCOMOTIVE UNIT # = (SX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 2 TEST CONFIGURATION = CARB 100
TEST DATE = 10/31/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 4/10
SwRI FUEL CODE = EM-2663-F FUEL H/C RATIO = 1.81
BAROMETER = 29.15 (in. Hg) ENGINE INTAKE AIR =  82.(°F)
DRY BULB TEMP = 85 (°F) WET BULE TEMP = 72. {°F)
ABS HUMIDITY =  98.76 (GR/LB) RELATIVE HUMIDITY = 53, (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 6.5
TRACTION MOTOR BLOWER HP = 6.6
INERTIAL SEPERATOR BLOWER HP = 1.0
RADIATOR FAN HP = 3.1
TOTAL ACCESSORY HP = 21.1
FUEL RATE (OBS} = 132.0 (LB/HR)
ALT. VOLTS =  376. ALT. AMPS =  552. ALT. EFF., = .939
FLYWHEEL HP = 317.6 OBS. SFC = ,4156  AAR CORR. SFC = .4203 (LB/HP-HR)
CALCULATED A/F = 95.11 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 145, .46 53.PPMC
Co 438. 1.38 80. PPM
NOX 2782. 8.76 311. PPM (D)
NOX,CORR 2946, 9.28
coz 596. 2.21 PCT
02 17.78 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0591 NOX-KH = 1.0483 NOX-KT = 1.0000
WET EXH HC CF= .9757 AIR TEMP CF = .9901 BAROM CF = 1.0025
FUEL TEMP CF = .9850 FUEL S.G. CF = 1.0187 FUEL HHV CF = 1.0189

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6805.0-90
FILTER PAIR WEIGHT GAIN {mg} 3.853
SAMPLE VOLUME (scf) 38.716
DILUTE PH CONCENTRATION (mg/scf} .100
C02-BASED DILUTION FACTOR 4.954
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 493
PARTICULATE MASS EMISSION RATE (g/hr} 83.

BRAKE-SPECIFIC PARTICULATE EMISSION RATE {g/hp-hr} .262
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001
LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 3 TEST CONFIGURATION = CARB 100
TEST DATE = 10431/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER 5/10
SwRI FUEL CODE = EM-2663-F FUEL H/C RATIO = 1.81
BAROMETER = 29.15 {in. Hg) ENGINE INTAKE AIR =  84.(°F)
DRY BULB TEMP = 87. (°F) WET BULB TEMP 2. (°F)
ABS HUMIDITY = 99.05 (GR/LB) RELATIVE HUMIDITY =  50. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOMWER:
AUXTLLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 8.3
TRACTION MOTOR BLOWER HP = 13.9
INERTIAL SEPERATOR BLOWER HP = 2.1
RADIATOR FAN HP = 6.4
TOTAL ACCESSORY HP = 34,7
FUEL RATE (0BS) = 226.0 (LB/HR)
ALT. VOLTS = 514. ALT. AMPS = 750. ALT. EFF. = .939
FLYWHEEL HP = 585.4 OBS. SFC = .3861  AAR CORR. SFC = .3901 {LB/HP-HR)
CALCULATED A/F = 70.00 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 210. .36 60.PPHC
co 390. .67 57. PPM
NOX 5352. 9.14 476. PPM (D)
NOX, CORR 5669. 9.68
coz2 585, 3.02 PCT
02 16.65 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0592 NOX -KH = 1.0484 NOX-KT = 1.0000
WET EXH HC CF= 9688 AIR TEMP CF = .9892 BAROM CF = 1.0025
FUEL TEMP CF = .9850 FUEL S.G. CF = 1.0187 FUEL HHV CF = 1.0189
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6806.0-91
FILTER PAIR WEIGHT GAIN (mg) 5.229
SAMPLE VOLUME (scf) 38.522
DILUTE PHM CONCENTRATION (mg/scf) 136
C02-BASED DILUTION FACTOR 5.090
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf} .691
PARTICULATE MASS EMISSION RATE (g/hr) 14B.
BRAKE - SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .252
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LOCOMOTIVE EMISSIONS SwRI PROJECT

LOCOMOTIVE MODEL = EMD GP38
LOCOMOTIVE UNIT # =  (SX #2629
THROTTLE NOTCH = HNotch 4

TEST DATE = 10/31/ 0

TEST NUMBER = 6/10

SwRI FUEL CODE = [EM-2663-F
BAROMETER = 29.14 (in. Hg)
DRY BULB TEMP = B7. (°F)

ABS HUMIDITY = 94,72 (GR/LB)

ENGINE PERFORMANCE SUMMARY:

ACCESSORY HORSEPOWER:

AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 9.6
TRACTION MOTOR BLOWER HP = 209
INERTIAL SEPERATOR BLOWER HP = 3.1
RADIATOR FAN HP = 9.6

TOTAL ACCESSORY HP =  47.2

FUEL RATE (OBS) 380.0 (LB/HR;

NO. 08-2999-001

TEST LOCATION
COMPUTER PROGRAM
TEST CONFIGURATION
ENGINE MODEL

FUEL H/C RAT10
ENGINE INTAKE AIR
WET BULE TEMP
RELATIVE HUMIDITY

ALT. VOLTS = 679. ALT. AMPS =  983. ALT. EFF. = .939
FLYWHEEL HP = 1000.7 OBS. SFC = .3797  AAR COR
CALCULATED A/F = 47.63 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC a12. Al 78.PPHC
co 534. .53 69. PP
NOX 10566. 10.56 827. PPM (D}
NOX,CORR 11074. 11.07
coz 546. 4.47 PCT
02 14.77 PCT
CORRECTION FACTOR SUMMARY :
EPA NOX CF = 1.0481 NOX-KH = 1.0394 NOX -KT =
WET EXH HC CF= .9568 AIR TEMP CF = 9892 BAROM CF =
FUEL TEMP CF = .9855 FUEL S.G. CF = 1.0187 FUEL HHY CF =
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6807.0-92
FILTER PAIR WEIGHT GAIN (mg) 7.642
SAMPLE VOLUME (scf) 38.164
DILUTE PM CONCENTRATION (mg/scf) .200
C02-BASED DILUTION FACTOR 6.282
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 1.258
PARTICULATE MASS EMISSION RATE (g/hr) 309.
BRAKE -SPECIFIC PARTICULATE EMISSION RATE {g/hp-hr) L3098
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SwRI SA,TX
EPA_FOR
CARB 100
EMD 16-645E3

1.81
84.0°F)
7z. (°F)
49. (1)

R. SFC

1.0000
1.0024
1.0189
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LOCOMOTIVE EMISSIONS SwRI PROJECT
LOCOMOTIVE MODEL = EMD GP38
LOCOMOTIVE UNIT # =  CSX #2629
THROTTLE NOTCH = Notch 5
TEST DATE = 10/31/ 0
TEST NUMBER =  7/10
SWRI FUEL CODE = EM-2663-F
BAROMETER = 29.14 (in. Hg}
DRY BULB TEMP = 84 (°F)
ABS HUMIDITY = 94.54 (GR/LB)

ENGINE PERFORMANCE SUMMARY:

ACCESSORY HORSEPCHWER:

AUXTLLARY GENERATOR HP = 4.0
AIR COMPRESSCR HP = 10.8
TRACTION MOTOR BLCWER HP = 30.2
INERTIAL SEPERATOR BLOWER HP = 4.5
RADIATOR FAN HP = 27.9

TOTAL ACCESSORY HP = 77.4

FUEL RATE (OBS)

482.0 (LB/HR}

NO. 08-2999-001

TEST LOCATION
COMPUTER PROGRAM
TEST CONFIGURATION
ENGINE MODEL

FUEL H/C RATIO
ENGINE INTAKE AIR
WET BULB TEMP
RELATIVE HUMIDITY

ALT. VOLTS = 757. ALT, AMPS = 1087. ALT. EFF. = 939
FLYWHEEL HP = 1252.9 0BS. SFC = .3847  AAR COR
CALCULATED A/F = 42.74 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 436. .35 95. PPMC
co B27. .66 94. PPM
NOX 14065, 11.23 969. PPM (D}
NOX, CORR 14734. 11.76
coz2 553, 4.99 PCT
02 14.02 PCT
CORRECTION FACTOR SUMMARY :
EPA NOX CF = 1.0476 NOX-KH = 1.0389 NOX-KT =
WET EXH HC CF= .952% AIR TEMP CF = ,9896 BAROM CF =
FUEL TEMP CF = 9860 FUEL S.G. CF = 1.0187 FUEL HHV CF =
PARTICULATE INFORMATICN
FILTER PAIR I.D. NUMBER 6808.0-93
FILTER PAIR WEIGHT GAIN (mg) 7.564
SAMPLE VOLUME (scf) 37.472
DILUTE PM CONCENTRATION (mg/scf) .202
C02-BASED DILUTION FACTOR 6.477
PARTICULATE CONCENTRATION IN RAW EXHAUST {mg/scf) 1.307
PARTICULATE MASS EMISSION RATE (g/hr) 367.
BRAKE -SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .293
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SwRI SA,TX
EPA.FOR
CARB 100

EMD 16-645E3

1.81

83.(°F}
71. (°F)
53. (X)

R. SFC .3889 (LB/HP-HR)

1.0000
1.0024
1.01B9




LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-299%-001
LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM EPA.FOR
THROTTLE NOTCH = Notch & TEST CONFIGURATION = CARB 100
TEST DATE 10431/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER 8/10
SWRI FUEL CODE = EM-2663-F FUEL H/C RATIO = 1.81
BAROMETER = 29.13 (in. Hg) ENGINE INTAKE AIR =  84.(°F)
DRY S8ULE TEMP = 8. (°P) WET BULB TEMP = 7. (°F)
ABS HUMIDITY = 94.53 (GR/LB) RELATIVE HUMIDITY =  51. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 490
AIR COMPRESSOR HP 12.2
TRACTION MOTOR BLOWER HP = 43.4
INERTIAL SEPERATOR BLOWER HP = 6.5
RADIATOR FAN HP = 40.2
TOTAL ACCESSORY HP = 106.3
FUEL RATE (0BS) = 598.0 (LB/HR)
ALT. VOLTS = 835. ALT. AMPS = 1191. ALT. EFF. = .939
FLYWHEEL HP = 1527.0 0BS. SFC = .3916  AAR CORR. SFC = .3956
CALCULATED A/F = 38.55 (LB DRY AIR/LS FUEL}
EMISSIONS G/HR G/HP-HR CONC.
HC 618. .40 120.PPMC
Co 1497, .98 152. PPM
NOX 17930. 11.74 1107. PPH (D)
NOX,CORR 18782. 12.30
€0z 562. 5.54 PCT
02 13.27 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0475 NOX-KH = 1.0389 NOX-KT = 1.0000
WET EXH HC CF= .9480 AIR TEMP CF = .9892 BAROM CF = 1.0023
FUEL TEMP CF = .9850 FUEL S.G. CF = 1.0187 FUEL HHV CF = 1.0189
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6809.0-94
FILTER PAIR WEIGHT GAIN (mg) 6.248
SAMPLE VOLUME (scf) 37.382
DILUTE PM CONCENTRATION {mg/scf) .167
C02-BASED DILUTION FACTOR 8.758
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 1.464
PARTICULATE MASS EMISSION RATE {g/hr} 461.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr)} .302
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LOCOMOTIVE EMISSTONS

SwRI PROJECT ND. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 7 TEST CONFIGURATION =  CARB 100
TEST DATE = 10/31/ 0 ENGINE MODEL = [EMD 16-645E3
TEST NUMBER 9/10
SwRI FUEL CODE EM-2663-F FUEL H/C RATIO = 1.81
BAROMETER = 29.13 (in. Hg) ENGINE INTAKE AIR =  85.(°F)
DRY BULB TEMP = 85. (°F) WET BULB TEMP = 7J1. (°F}
ABS HUMIDITY = 94.83 (GR/LB} RELATIVE HUMIDITY =  51. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOMWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 13.8
TRACTION MOTOR BLOWER HP = 62.8
INERTIAL SEPERATOR BLOWER HP = 9.4
RADIATOR FAN HP = B58.1
TOTAL ACCESSORY HP = 148.2
FUEL. RATE (OBS) b 742.0 (LB/HR)
ALT. VOLTS = 916. ALT. AMPS = 1305. ALT. EFF. = .939
FLYWHEEL HP = 1B55.9 0BS. SFC = .3998  AAR CORR. SFC = .4037 (LB/HP-HR)
CALCULATED A/F = 34.71 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 1024. .55 178.PPMC
co 5371. 2.89 489, FPH
NOX 22698. 12.23 1257. PPM (D)
NOX,CORR 23794. 12.82
coz 570. 6.13 PCT
0z 12.40 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1,0483 NOX-KH = 1.0395 NOX-KT = 1.0000
WET EXH HC CF= .9430 AIR TEMP CF = .9887 BAROM CF = 1.0023
FUEL TEMP CF = .9860 FUEL 5.G. CF = 1.0187 FUEL HHV CF = 1.0189
PARTICULATE INFORMATICN
FILTER PAIR I.D. NUMBER £810.0-95
FILTER PAIR WEIGHT GAIN (mg) 8.629
SAMPLE VOLUME (scf) 36.752
DILUTE PM CONCENTRATION (mg/scf) .235
C02-BASED DILUTION FACTOR 9.266
PARTICULATE CONCENTRATION IN RAW EXHAUST {mg/scf) 2.176
PARTICULATE MASS EMISSION RATE (g/hr) 167.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) 413
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LOCOMOTIVE EMISSIONS

SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOTCH = Notch 8 TEST CONFIGURATION = CARB 100
TEST DATE = 10/31/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 10/10
SwRI FUEL CODE EM-2663-F FUEL H/C RATIO = 1.81
BAROMETER = 29.13 (in. Hg} ENGINE INTAKE AIR =  B4.(°F)
DRY BULB TEMP = B4 (°F) WET BULE TEMP = 71. (°F}
ABS HUMIDITY = 0521 (GR/LB) RELATIVE HUMIDITY =  52. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER :
AUXILLARY GENERATOR HP = 40
AIR COMPRESSOR HP = 15.1
TRACTION MOTOR BLOWER HP = 82.8
INERTIAL SEPERATOR BLOWER HP = 12.4
RADIATOR FAN HP = 76.6
TOTAL ACCESSORY HP = 190.8
FUEL RATE (OBS) = 878.0 (LB/HR)
ALT. VOLTS = 969. ALT. AMPS = 1374, ALT. EFF. = .939
FLYWHEEL HP = 2092.8 OBS. SFC = .4195  AAR CORR. SFC =
CALCULATED A/F = 31.80 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 1489, .71 238.PPMC
co 11342. 5.42 954, PPM
NOX 25038, 11.96 1282. PPM (D)
NOX,CORR 26270. 12.55
co2 594. 6.66 PCT
02 11.64 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0492 NOX-KH = 1.0403 NOX-KT = 1.0000
WET EXH HC CF= .93B4 AIR TEMP CF = .9892 BAROM CF = 1.0023
FUEL TEMP CF = .9850 FUEL S.G. CF = 1.0187 FUEL HHY CF = 1.0189
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6811.0-96
FILTER PAIR WEIGHT GAIN (mg) 16.047
SAMPLE VOLUME (scf) 35.408
DILUTE PM CONCENTRATION (mg/scf) .453
C02-BASED DILUTION FACTOR 6.620
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 3.000
PARTICULATE MASS EMISSION RATE (g/hr) 1159.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr} .549
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL =  EMD GP38
LOCOMOTIVE UNIT # = CSX #2629
THROTTLE NOTCH = IDLE

TEST DATE = 10/26/ 0

TEST NUMBER = 1/10

SwRI FUEL CODE = EM-3004-F
BAROMETER = 29.15 (in. Hg)
DRY BULB TEMP = 83. (°F)

ABS HUMIDITY =  99.91 (GR/LB)

ENGINE PERFORMANCE SUMMARY:

ACCESSORY HORSEPOMER:
AUXILLARY GENERATOR HP
AIR COMPRESSOR HP
TRACTION MOTOR BLOWER HP
INERTIAL SEPERATOR BLOWER HP
RADIATOR FAN HP =
TOTAL ACCESSORY HP = 1

FUEL RATE (OBS) = 25.5 (L8/

ALT. VOLTS = 3. ALT. AMPS = 0.

FLYWHEEL HP = 10.5
CALCULATED A/F

TEST LOCATION = SwRI SA,TX
COMPUTER PROGRAM = EPA.FOR
TEST CONFIGURATION = B20

ENGINE MODEL

EMD 16-645E3

FUEL H/C RATIO = 1.81

ENGINE INTAKE AIR =  B8.(°F)
WET BULB TEMP = 72. (°F)
RELATIVE HUMIDITY =  57. (%)

4.0
4.3
1.9
3
.0
0.5
HR}
ALT. EFF. = .939

0BS. SFC = 2.4277  AAR CORR. SFC = 2.3524 ({LB/HP-HR)
322.62 (LB BRY AIR/LB FUEL)

EMISSIONS G/HR G/HP-HR CONC.

HC 112. 10.71 63.PPHC

co 164. 15.61 46. PPH

NOX 696. 66.29 118. PPH (D)

NOX,CORR 745, 70.89

coz2 3443. .64 PCT

02 20.16 PCT

CORRECTION FACTOR SUMMARY:

EPA NOX CF = 1.0694 NOX-KH = 1.0567 NOX -KT = 1.0000
WET EXH HC CF= 9895 AIR TEMP CF = .9874 BAROM CF = 1.0025
FUEL TEMP CF = 9825 FUEL S.G. CF = .9832 FUEL HHV CF = .9789
PARTICULATE INFORMATION

FILTER PAIR I.Br. NUMBER 6722.0-7

FILTER PAIR WEIGHT GAIN (mg} 1.046

SAMPLE VOLUME (scf) 38.926

DILUTE PH CONCENTRATION (mg/scf) 027

C02-BASED DILUTION FACTOR 4,560
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 123
PARTICULATE MASS EMISSION RATE (g/hr) 13.
BRAKE - SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr} 1.281
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL

= EWD GP38 TEST LOCATION = SWRI SA,TX
LOCOMOTIVE UNIT # =  (SX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = DB2 TEST CONFIGURATION = B2
TEST DATE = 10/26/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 2/10
SwRI FUEL CODE = EM-3004-F FUEL H/C RATIO = 1.8l
BAROMETER = 29.14 (in. Hg) ENGINE INTAKE AIR =  86.(°F)
DRY BULB TEMP = 8. (°F WET BULB TEMP = T71. (°F)
ABS HUMIDITY = 99.37 {GR/LB) RELATIVE HUMIDITY =  57. (%)
ENGINE PERFDRMANCE SUMMARY :
ACCESSORY HORSEPOWER:
AUXTLLARY GENERATOR HP = 4.9
AIR COMPRESSOR HP = 6.5
TRACTION MOTOR BLOWER HP = 6.5
INERTIAL SEPERATOR ELOWER HP = 1.0
RADIATOR FAN HP = .0
TOTAL ACCESSORY HP = 18.0
FUEL RATE {0BS) = 40.0 (LB/HR)
ALT. VOLTS = 8. ALT. AMPS = 0. ALT. EFF. = .939
FLYWHEEL HP = 18.0 0BS. SFC = 2.2272  AAR CORR. SFC = 2.1599 (LB/HP-HR}
CALCULATED A/F = 286.67 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 169. 9.43 68. PPHC
co 297. 16.56 59. PP
NOX 919. 51.14 112. PPM (D}
NOX, CORR 981. 54.60
Coz2 3157, .72 PCT
02 20.03 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0676 NOX-KH = 1.0553 NOX-KT = 1.0000
WET EXH HC CF= .9888 AIR TEMP CF = .9883 BAROM CF = 1.0024
FUEL TEMP CF = .9860 FUEL S.G. CF = .9832 FUEL HHY CF = .9789

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6723.0-8
FILTER PAIR WEIGHT GAIN (mg) 1.416
SAMPLE VDLUME (scf) 3B.756
DILUTE PM CONCENTRATION (mg/scf) 037
CD2-BASED DILUTION FACTOR 4.246
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf} 155
PARTICULATE MASS EMISSION RATE {(g/hr) 24,

BRAKE -SPECIFIC PARTICULATE EMISSION RATE {g/hp-hr) 1.323
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001
LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM = EPA_FOR
THROTTLE NQTCH = Notch 1 TEST CONFIGURATION =  B20
TEST DATE = 10/26/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 3/10
SwRI FUEL CODE = EM-3004-F FUEL H/C RATIO = 1.81
BAROMETER = 29,14 (in. Hg) ENGINE INTAKE AIR =  84.(°F)
DRY BULB TEWP = 85 (°F) WET BULB TEMP = 7. (°F)
ABS HUMIDITY = 96.81 (GR/LB) RELATIVE HUMIDITY =  53. (X}
ENGINE PERFORMANCE SUMMARY :
ACCESSORY HORSEPOWER :
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 53
TRACTION MOTOR BLOWER HP = 3.5
INERTIAL SEPERATOR BLOWER HP = .5
RADIATOR FAN HP = .0
TOTAL ACCESSORY HP =  13.2
FUEL RATE (0BS} = 53.2 (LB/HR)
ALT. VOLTS = 1B2. ALT, AMPS = 269, . ALT. EFF. = ,939
FLYWHEEL HP = 83.2 0BS. SFC = .6395  AAR CORR. SFC =  .6208 (LB/HP-HR}
CALCULATED A/F = 187.74 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 126. 1.51 5B.PPMC
€o 219. 2.63 50. PPH
NOX 1247. 14.99 174. PPM (D)
NOX, CORR 1320. 15.87
coz2 914, 1.11 PCT
02 19.53 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0582 NOX-KH = 1.0476 NOX-KT = 1.0000
WET EXH HC CF= ,9B55 AIR TEMP CF = .9892 BAROM CF = 1.0024
FUEL TEWP CF = 9855 FUEL S.G6. CF = .9832 FUEL HHY CF = 9789
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6724.0-9
FILTER PAIR WEIGHT GAIN (mg} 1.619
SAMPLE VOLUME {scf) 38.119
DILUTE PM CONCENTRATION (mg/scf) 042
(02-BASED DILUTION FACTOR 3.787
PARTICULATE CONCENTRATION IN RAW EXHAUST {mg/scf) .161
PARTICULATE MASS EMISSION RATE (g/hr) 21,
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr} .258
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LOCOMOTIVE EMISSIONS SwRI PROJECT

NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NQTCH = Notch 2 TEST CONFIGURATION =  B20
TEST DATE = 10/26/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 4/10
SwRI FUEL CODE EM-3004-F FUEL H/C RATIO = 1.8]
BAROMETER 29.14 (in. Hg) ENGINE INTAKE AIR =  B4.(°F)
DRY BULB TEMP 83. (°F} WET BULB TEMP = 71. (°F}
ABS HUMIDITY = 97.63 (GR/LB) RELATIVE HUMIDITY =  56. (%}
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 6.5
TRACTION MOTOR BLOWER HP = 6.6
INERTIAL SEPERATOR BLOWER HP = 1.0
RADIATOR FAN HP = 31
TOTAL ACCESSORY HP = 21.2
FUEL RATE (OBS) = 136.0¢ (LB/HR)
ALT. VOLTS = 377. ALT. AMPS = 554, ALT. EFF. = .939
FLYWHEEL HP = 319.5 0BS. SFC = .4256  AAR CORR. SFC = .4131
CALCULATED A/F = 101.90 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 175. .55 58.PPMC
Co 484, 1.52 BO. PPM
NOX 3222. 10.08 326. PPH (D}
NOX, CORR 3403. 10.65
Co2 610. 2.06 PCT
02 17.91 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0564 NOX -IKH = 1.0462 NOX-KT = 1.0000
WET EXH HC CF= .9771 AIR TEMP CF = .9892 BAROM CF = 1.0024
FUEL TEMP CF = .9860 FUEL S.G. CF = .9832 FUEL HHY CF = .59789
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6725.0-10
FILTER PAIR WEIGHT GAIN {mg} 4.848
SAMPLE VOLUME (scf) 38.366
DILUTE PM CONCENTRATION (mg/scf) .126
C02-BASED DILUTION FACTOR 3.962
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .501
PARTICULATE MASS EMISSION RATE (g/hr) 93.
BRAKE -SPECIFIC PARTICULATE EMISSION RATE {g/hp-hr) .292
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LOCOMOTIVE EMISSIONS

SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SWRI SA,TX
LOCOMOTIVE UNIT # = (CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NGTCH = Notch 3 TEST CONFIGURATION =  B20
TEST DATE = 10/26/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER 5/10
SwRI FUEL CODE = EM-3004-F FUEL H/C RATIO = l8
BAROMETER = 29.14 {in. Hg) ENGINE INTAKE AIR =  B81.(°F)
DRY BULB TEMP = B3. {°F} WET BULE TEMP = 71. {°F)
ABS HUMIDITY = 95,21 (GR/LB} RELATIVE HUMIDITY =  55. (£}
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXTLLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 8.3
TRACTION MOTOR BLOWER HP = 140
INERTIAL SEPERATOR BLOWER HP = 2.1
RADIATOR FAN HP = 6.5
TOTAL ACCESSORY HP = 34.8
FUEL RATE (OBS) = 232.0 (LB/HR)
ALT. VOLTS = 315. ALT. AMPS =  751. ALT. EFF. = ,939
FLYWHEEL HP = 587.4 0BS. SFC = .3950  AAR CORR. SFC = .3839
CALCULATED A/F = 69.97 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 242. 41 68.PPMC
co 425, .72 61. PPH
NOX 5666. 9.65 491. PPM (D)
NOX,CORR 5946. 10.12
co2 567. 3.02 PCT
0z 16.78 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0495 NOX -KH = 1.0405 NOX-KT = 1.0000
WET EXH HC CF= .9690 AIR TEMP CF = 9905 BAROH CF = 1.0024
FUEL TEWP CF = .9860 FUEL S.G. CF = .9832 FUEL HHV CF = .9789
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6726.0-11
FILTER PAIR WEIGHT GAIN (mg) 4.930
SAMPLE VOLUME (scf) 37.814
DILUTE PM CONCENTRATION (mg/scf) 130
C02-BASED DILUTION FACTOR 5.305
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .692
PARTICULATE MASS EMISSION RATE (g/hr} 152.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .258
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LOCOMOTIVE EMISSIONS SwRI PROJECT

NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # =  (SX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 4 TEST CONFIGURATION = B20
TEST DATE 10726/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 6/10
SwRI FUEL CODE = EM-3004-F FUEL H/C RATIO = 1.8
BAROMETER = 29.14 (in. Hg) ENGINE INTAKE AIR =  83.(°F}
DRY BULB TEMP = 83. (°F) WET BULB TEMP 7. (°F)
ABS HUMIDITY = 94.42 (GR/LB) RELATIVE HUMIDITY =  54. (&)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOMER:
AUXILLARY GEMERATOR HP = 4.0
AIR COMPRESSOR HP 9.6
TRACTION MOTOR BLOMER HP = 21.1
INERTIAL SEPERATOR BLOWER HP = 3.2
RADIATOR FAN HP = 98B
TOTAL ACCESSORY HP = 47.6
FUEL RATE (0BS) = 399.0 (LB/HR)
ALT. VOLTS =  686. ALT. AMPS = 992. ALT. EFF. = .939
FLYWHEEL HP = 1019.7 08S. SFC = .3913  AAR CORR. SFC =
CALCULATED A/F = 46.30 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 329. .32 80.PPMC
co 619. .61 78. PPM
ROX 11106. 10.89 852. PPM (D)
NOX, CORR 11631. 11.41
co2 562. 4.60 PCT
02 14.65 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0473 NOX-KH = 1,0387 NOX-KT = 1.0000
WET EXH HC CF= 9557 AIR TEMP CF = .9896 BAROM CF = 1.0024
FUEL TEMP CF = .9840 FUEL S.G. CF = .9832 FUEL HHV CF = .9789
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6727.0-12
FILTER PAIR WEIGHT GAIN (mg) 8.985
SAMPLE VOLUME (scf) 37.873
DILUTE PM CONCENTRATION (mg/scf) 237
C02-BASED DILUTION FACTOR 5.844
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 1.387
PARTICULATE MASS EMISSION RATE (g/hr) 348.
BRAKE-SPECIFIC PARTICULATE EMISSIDN RATE (g/hp-hr) 342
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LOCOMOTIVE EMISSIONS

SwWRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH Notch 5 TEST CONFIGURATION = B20
TEST DATE = 10/26/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER 7/10
SwRI FUEL CODE = EM-3004-F FUEL H/C RATIO = 1.81
BAROMETER = 29.13 {in. Hg) ENGINE INTAKE AIR =  81.(°F)
DRY BULB TEMP = B3, (°F) WET BULB TEMP = 71. (°F)
ABS HUMIDITY = 95.54 {GR/LB) RELATIVE HUMIDITY =  55. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP 10.8
TRACTION MOTOR BLOWER HP = 30.1
INERTIAL SEPERATOR BLOWER HP = 4.5
RADIATCOR FAN HP = 27.8
TOTAL ACCESSORY HP = 77.2
FUEL RATE (0BS) = 500.0 (LB/HR)
ALT. VOLTS =  760. ALT. AMPS = 1090. ALT. EFF. = .939
FLYWHEEL HP = 1260.6 OBS. SFC = .3966  AAR CORR. SFC =  .3855
CALCULATED A/F = 42.38 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 461. .37 98.PPMC
] 1132. .90 125. PPM
NOX 14652, 11.62 082. PPM (D)
NOX,CORR 15385. 12.20
co2 570. 5.03 PCT
02 13.90 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0501 NOX-XH = 1.0410 NOX-KT = 1.0000
WET EXH HC CF= .9521 AIR TEMP CF = .9905 BAROM CF =1.0023
FUEL TEMP CF = .9850 FUEL S.G. CF = 9832 FUEL HHV CF = .9789

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 672B.0-13
FILTER PAIR WEIGHT GAIN (mg) 8.007
SAMPLE VOLUME (scf) 37.274
DILUTE PM CONCENTRATION (mg/scf) .215
C02-BASED DILUTION FACTOR 6.601
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 1.418
PARTICULATE MASS EMISSION RATE (g/hr) 409.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE {(g/hp-hr) .325

C-8
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001
LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # =  (SX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 6 TEST CONFIGURATION = B20
TEST DATE 10/26/ © ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 8/10 '
SWRI FUEL CODE = EM-3004-F FUEL H/C RATIO = 1.81
BAROMETER 29.13 (in. Ha) ENGINE INTAKE AIR =  84.(°F)
DRY BULB TEMP = 8. (°FH WET BULB TEMP = 70, (°F)
ABS HUMIDITY = 94,28 (GR/LB) RELATIVE HUMIDITY =  55. ()
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP 12.2
TRACTION MOTOR BLOWER HP = 43.6
INERTIAL SEPERATOR BLOWER HP = = 6.5
RADIATOR FARN HP = 4.2
TOTAL ACCESSORY HP = 106.7
FUEL RATE (OBS) = 622.0 (LB/HR)
ALT. VOLTS = B38. ALT. AMPS = 1199. ALT. EFF. = .939
FLYWHEEL HP = 1542.1 0BS. SFC = .4034  AAR CORR. SFC = 3915
CALCULATED A/F = 37.28 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 596. .39 115.PPMC
co 3822. 2.48 386. PPM
NOX 18229, 11.82 1119. PP (D)
NOX, CORR 19084. 12.38
coz 577. 5.71 PCT
02 13.15 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0469 NOX-KH = 1.0384 NOX-KT = 1.0000
WET EXH HC CF= .9465 AIR TEMP CF = .9892 BAROM CF = 1.0023
FUEL TEMP CF = .9845 FUEL S.G. CF = .9832 FUEL HHY CF = .97B9
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6729.0-14
FILTER PAIR WE1GHT GAIN (mg} 8.794
SAMPLE VOLUME (scf) 37.002
DILUTE PM CONCENTRATION (mg/scf) .238
C02-BASED DILUTION FACTOR 7.540
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 1.792
PARTICULATE MASS EMISSION RATE (g/hr} 568.
BRAKE - SPECIFIC PARTICULATE EMISSION RATE {g/hp-hr} .368

(LE/HP-HR})




LOCOMOTIVE EMISSIONS

LOCOMOTIVE MODEL = EMD GP38
LOCOMOTIVE UNIT # = CSX #2629
THROTTLE NOTCH = Notch 7

TEST DATE = 10/26/ 0

TEST NUMBER = 9/10

SwRI FUEL CODE = EM-3004-F
BAROMETER 29.13 (in. Hg)
DRY BULB TEMP = 83. (°F)

ABS HUMIDITY = 97.20 {GR/LB}

ENGINE PERFORMANCE SUMMARY:

ACCESSORY HORSEPOMWER :
AUXTLLARY GENERATOR HP
AIR COMPRESSOR HP
TRACTION MOTOR BLOWER HP
INERTIAL SEPERATOR BLOWER HP
RADIATOR FAN HP
TOTAL ACCESSORY HP =

FUEL RATE (0BS)

SwRI PROJECT NO. 08-2999-001

TEST LOCATION
COMPUTER PROGRAM

TEST CONFIGURATION =

ENGINE MODEL

FUEL H/C RATIO
ENGINE INTAKE AIR
WET BULB TEMP
RELATIVE HUMIDITY

4.0
13.8
62.9

9.4
58.2

148.3

774.0 (LB/HR)

ALT. VOLTS = 91B. ALT. AMPS = 1307. ALT. EFF. = .939
FLYWHEEL HP = 1862.3 0BS. SFC = .4156  AAR COR
CALCULATED A/F = 34.14 (LB DRY AIR/LB FUEL}
EMISSIONS G/HR G/HP-HR CONC.
HC 1037. .56 175.PPMC
co 8397, 4.51 745, PPH
NOX 22817, 12.25 1232. PPH (D)
NOX, CORR 24054. 12.92
€02 59l. 6.21 PCT
02 12.27 PCT
CORRECTION FACTOR SUMMARY :
EPA NOX CF = 1.0542 NOX-KH = 1.0443 NOX-KT =
WET EXH HC CF= .9421 AIR TEMP CF = .9B9%6 BAROM CF =
FUEL TEMP CF = .9855 FUEL 5.G. CF = .9832 FUEL HHV CF =
PARTICULATE INFORMATION
FILTER PAIR I1.D. NUMBER 6730.0-15
FILTER PAIR WEIGHT GAIN {mg) 12.061
SAMPLE VOLUME (scf} 35.951
DILUTE PM CONCENTRATION (mg/scf) .335
C02-BASED DILUTION FACTOR 7.774
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 2.608
PARTICULATE MASS EMISSION RATE (g/hr) 944.
BRAKE-SPECTFIC PARTICULATE EMISSION RATE (g/hp-hr) .507
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LOCOMOTIVE EMISSIONS SwRI PROJECT

NO. 08-2999-001

LOCOMOTIVE MODEL =  EMD GP38 TEST LOCATION = SwWRI SA,TX
LOCOMOTIVE UNIT.# =  CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOTCH = Notch 8 TEST CONFIGURATION =  B20
TEST DATE = 10/26/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 10/10
SwRI FUEL CODE = EM-3004-F FUEL H/C RATID = 1.8
BAROMETER = 29.13 (in. Hg) ENGINE INTAKE AIR =  83.(°F)
DRY BULB TEMP =  84. ("F) WET BULE TEMP = T71. (°F)
ABS HUMIDITY = 96.48 (GR/LB) RELATIVE HUMIDITY = 54. (1)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOMER :
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 15.1
TRACTION MOTOR BLOWER HP = B82.8
INERTIAL SEPERATOR BLOWER HP = - 12.4
RADIATOR FAN HP = 76.6
TOTAL ACCESSORY HP = 191.0
FUEL RATE {OBS) = 916.0 (LB/HR)
ALT. VOLTS = 972. ALT. AMPS = 1378. ALT. EFF. = .939
FLYWHEEL HP = 2104.4 OBS. SFC =  .4353 AAR CORR. SFC = .4227 (LB/HP-HR)
CALCULATED A/F = 31.23 (LB ORY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 1382. .66 215.PPMC
co 16084. 7.64 1321. PPM
NOX 24399, 11.59 1220. PPM (D)
NOX,CORR 25677. 12.20
coz 614. 6.75 PCT
02 11.64 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0524 NOX -KH = 1.0429 NOX-KT = 1.0000
WET EXH HC CF= .9375 AIR TEMP CF = .9896 BAROM CF = 1.0023
FUEL TEMP CF = .9850 FUEL S.G. CF = .9832 FUEL HHY CF = .9789
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6731.0-16
FILTER PAIR WEIGHT GAIN (mg) 13.884
SAMPLE VOLUME (scf) 35.266
DILUTE PM CONCENTRATION (mg/scf) .394
C02-BASED DILUTION FACTOR 7.428
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 2.924
PARTICULATE MASS EMISSION RATE (g/hr) 1149.
BRAKE -SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .546
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LOCOMOTIVE EMISSTONS SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = IDLE TEST CONFIGURATION = B20
TEST DATE = 10/30/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 1/10
SwRI FUEL CODE = EM-3004-F FUEL H/C RATIO = 1.81
BAROMETER = 29.26 (in. Hg) ENGINE INTAKE AIR =  75.(°F)
DRY BULB TEMP = 75. (°F) WET BUL8. TEMP = 71. (°F)
ABS HUMIDITY = 111.44 (GR/LB) RELATIVE HUMIDITY =  83. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 4.3
TRACTION MOTOR BLOWER HP = 2.0
INERTTAL SEPERATOR BLOWER HP = 3
RADIATOR FAN HP = .0
TOTAL ACCESSORY HP = 10.6
FUEL RATE (OBS) = 26.3 (LB/HR)
ALT. VOLTS = 3. ALT. AMPS = 0. ALT. EFF. = .939
FLYWHEEL HP = 10.6 0BS. SFC = 2.4839  AAR CORR. SFC = 2.4235 (LB/HP-HR)
CALCULATED A/F = 322.41 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 107. 10.08 58.PPMC
Co 203. 19.17 55. PPM
NOX 672. 63.46 110. PPM (D)
NOX., CORR 741, 70.00
coz2 36521. .64 PCT
02 20.03 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.1032 NOX-KH = 1.0841 NOX -KT = 1.0000
WET EXH HC CF= .9889 AIR TEMP CF = ,9932 BAROM CF = 1.0035
FUEL TEMP CF = 9805 FUEL $.G. CF = .9832 FUEL HHY CF = .9789

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6752.0-37
FILTER PAIR WEIGHT GAIN (mg) 1.211
SAMPLE VOLUME {scf) 38.595
DILUTE PM CONCENTRATION (mg/scf) .031
COZ2-8BASED D1LUTION FACTOR 3.910
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 123
PARTICULATE MASS EMISSION RATE (g/hr) 14,

BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) 1.312
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LOCOMOTIVE EMISSIONS

LOCOMOTIVE MODEL

SwRI PROJECT NO. 08-2999-001

= EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOTCH = DB2 TEST CONFIGURATION = B20
TEST DATE 10730/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 2/10
SwRI FUEL CODE = EM-3004-F FUEL H/C RATIO = 1.8l
BAROMETER £9.26 (in. Hg) ENGINE INTAKE AIR 79.(°F)
DRY BULB TEMP = 76. (°F) WET BULB TEMP = 72, (°F)
ABS HUMIDITY = 112.16 (GR/LB) RELATIVE HUMIDITY =  82. ()
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 6.5
TRACTION MOTOR BLOWER HP = 6.7
INERTIAL SEPERATOR BLOWER HP = 1.0
RADIATOR FAN HP = .0
TOTAL ACCESSORY HP = 18,2
FUEL RATE (OBS) = 44,0 (LB/HR)
ALT. VOLTS = 8. ALT. AMPS = 0. ALT. EFF. = ,939
FLYWHEEL HP = 18.2 0BS. SFC = 2.4114  AAR CORR. SFC = 2.3485
CALCULATED A/F = 286.55 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 166. 9.08 60.PPMC
co 385. 21.09 70. PPM
NOX 953. 52.24 105. PPM (D)
NOX, CORR 1053, 57.73
coz : 3416. .72 PCT
02 20.03 PCT
CORRECTION FACTOR SUMMARY :
EPA NOX CF = 1.1050 NOX - KH = 1.0856 NOX-KT = 1.0000
WET EXH HC CF= .9882 AIR TEMP CF = .9914 BAROM CF = 1.0035
FUEL TEMP CF = ,9820 FUEL S.G. CF = 9832 FUEL HHY CF = ,9789
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6753.0-38
FILTER PAIR WEIGHT GAIN (mg) 1.451
SAMPLE VOLUME (scf) 38.522
DILUTE PM CONCENTRATION (mg/scf) .038
C02-BASED DILUTION FACTOR 4,394
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .166
PARTICULATE MASS EMISSION RATE (g/hr) 28.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr} 1.527
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LOCOMOTIVE

EMISSIONS

SWRT PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION
LOCOMOTIVE UNIT. # =  CSX #2629 COMPUTER PROGRAM
THROTTLE NOTCH Notch 1 TEST CONFIGURATION
TEST DATE = 10/30/ 0 ENGINE MODEL

TEST NUMBER = 3/10

SwRI FUEL COBE = EM-3004-F FUEL H/C RATIO
BARCMETER = 29.26 (in. Hg) ENGINE INTAKE AIR
DRY BULB TEMP = 77. (°F) WET BULE TEMP

ABS HUMIDITY = 111.96 (GR/LB) RELATIVE HUMIDITY

ENGINE PERFORMANCE SUMMARY :

ACCESSORY HORSEPOMER:

AUXILLARY GENERATOR HP = 40
AIR COMPRESSOR HP = 5.3
TRACTION MOTOR BLOWER HP = 3.6
INERTIAL SEPERATOR BLOWER HP = .5
RADIATOR FAN HP = .0

TOTAL ACCESSORY HP = 13.4

FUEL RATE (0BS)

54.0 (LB/HR)

ALT. VOLTS = 180. ALT. AMPS =  266. ALT. EFF. = .939
FLYWHEEL HP = B1.8 0BS. SFC = .6598  AAR COR
CALCULATED A/F = 192,88 (LB DRY AIR/LB FUEL})
EMISSIONS G/HR G/HP-HR CONC.
HC 120. 1.47 53.PPMC
co 249, 3.04 55. PPM
NOX 1245, 15.21 167. PPM (D}
NGX, CORR 1371. 16.75
coz 942. 1.08 PCT
02 19.53 PCT
CORRECTION FACTOR SUMMARY :
EPA NOX CF = 1.1010 NGX-KH = 1.0824 NOX-KT =
WET EXH HC CF= .9850 AIR TEMP CF = .9937 BARCM CF =
FUEL TEMP CF = .9835 FUEL $.G. CF = .9B32 FUEL HHVY CF =
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6754.0-39
FILTER PAIR WEIGHT GAIN (mg) 1.689
SAMPLE VOLUME (scf) 37,793
DILUTE PM CONCENTRATION {mg/scf) 045
C02-BASED DILUTION FACTOR 3.623
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .162
PARTICULATE MASS EMISSION RATE (g/hr) 23.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE {g/hp-hr} .276

C-17

3

SWRI SA,TX
EPA.FOR

B20

EMD 16-645E3

1.81
74.C°F)
72. (°F)
79. (%)

I

3

R. SFC

.6441 (LB/HP-HR)

1.0000
1.0035
.9789




LOCOMOTIVE EMISSIONS

SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOTCH Notch 2 TEST CONFIGURATION = B20
TEST DATE = 10/30/ 0 ENGINE MODEL = [EMD 16-645E3
TEST NUMBER = 4/10
SwRI FUEL CODE = EM-3004-F FUEL H/C RATIO = 1.81
BAROMETER = 29.26 (in. Hg) ENGINE INTAKE AIR =  76.(°F)
DRY BULB TEMP = 77. (°F) WET BULB TEMP = 72. (°F)
ABS HUMIDITY = 113.73 (GR/LB) RELATIVE HUMIDITY =  81. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 6.5
TRACTION HOTOR BLOWER HP = 6.7
INERTIAL SEPERATOR BLOWER HP = 1.0
RADIATOR FAN HP = 3.1
TOTAL ACCESSORY HP = 21.3
FUEL RATE (OBS) = 136.0 {LB/HR)
ALT. VOLTS =  375. ALT. AMPS = 547. ALT. EFF. = .939
FLYWHEEL HP = 314.4 OBS. SFC = .4326  AAR CORR. SFC = .4219
CALCULATED A/F = 96.39 (LB ORY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 152. .48 53.PPMC
co 471, 1.50 83. PPM
NOX 2858. 9.09 306. PPH (D)
NCX, CORR 3139, 9.98
co2 620. 2.18 PCT
02 17.91 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0981 NOX-KH = 1.0800 NOX -KT = 1.0000
WET EXH HC CF= .9753 AIR TEMP CF = .9928 BAROM CF = 1.0035
FUEL TEMP CF = .9B35 FUEL S.G. CF = .9832 FUEL HHV CF = ,9789

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6755.0-40
FILTER PAIR WEIGHT GAIN (mg) 3.987
SAMPLE VOLUME (scf) 38.735
DILUTE PM CONCENTRATION (mg/scf) 103
C02-BASED DILUTION FACTOR 5.242
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .540
PARTICULATE MASS EMISSION RATE (g/hr) 95.
BRAKE -SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) -303
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LOCOMOTIVE EMISSIONS SwRI PROJECT

NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 3 TEST CONFIGURATION = B20
TEST DATE = 10/30/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 5/10
SwRI FUEL CODE = EM-3004-F FUEL H/C RATIO = 1.81
BAROMETER = 29.26 (in. Hg) ENGINE INTAKE AIR = 77.(°F)
DRY BULB TEMP = 7B. {°F) WET BULB TEMP = 72. (°F)
ABS HUMIDITY = 110.56 (GR/LB) RELATIVE HUMIDITY = 75. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 8.4
TRACTION MOTOR BLOMWER HP = 14,2
INERTIAL SEPERATOR BLOWER HP = 2.1
RADIATOR FAN HP = 6.6
TOTAL ACCESSORY HP =  35.3
FUEL RATE {(OBS} = 232.0 (LB/HR}
ALT. YOLTS = 511, ALT. AMPS =  746. ALT. EFF. = .939
FLYWHEEL HP = 579.9 0BS. SFC =  .4001 AAR CORR. SFC = .3900 (LB/HP-HR}
CALCULATED A/F = 70.69 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 20B. .36 58.PPHC
co 421. .73 59. PPM
NOX 5315. 9.17 456, PPM (D)
NOX,CORR 5787. 9.98
coz B75. 2.99 PCT
02 16.90 PCT
CORRECTION FACTOR SUMMARY :
EPA NOX CF = 1.0887 NOX-KH = 1.0724 NOX -KT = 1.0000
WET EXH HC CF= .9685 AIR TEMP CF .9923 BAROM CF = 1.0035
FUEL TEMP CF = .9835 FUEL S.G. CF = .9832 FUEL HHY CF = .9789
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6766.0-51
FILTER PAIR WEIGHT GAIN (mg} 5.299
SAMPLE VOLUME (scf) 38.216
DILUTE PH CONCENTRATION (mg/scf) .139
C02-BASED DILUTION FACTOR 5.040
PARTICULATE CONCENTRATION IN RAW EXHAUST {mg/scf) .699
PARTICULATE MASS EMISSION RATE (g/hr) 155.
BRAKE -SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .267
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL =  EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOTCH = MNotch 4 TEST CONFIGURATION = 820
TEST DATE = 10/30/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = ©/10
SwRI FUEL CODE = EM-3004-F FUEL H/C RATIO = 1.8
BAROMETER = 29.26 (in. Hg) ENGINE INTAKE AIR =  75.(°F}
DRY BULB TEMP = 79. (°F) WET 8UL8S TEMP = 72. (°F)
ABS HUMIDITY = 108.84 (GR/LB) RELATIVE HUMIDITY =  71. (X}
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 9.6
TRACTION MOTOR BLOWER HP = 21.3
INERTIAL SEPERATOR BLOWER HP = 3.2
RADIATOR FAN HP = 9.9
TOTAL ACCESSORY HP = 48.0
FUEL RATE (0BS) = 398.0 (LB/HR)
ALT. VOLTS = 688, ALT. AMPS = 990. ALT. EFF. = ,939
FLYWHEEL HP = 1021.0 OBS. SFC = .3898  AAR CORR. SFC =  .3803
CALCULATED A/F = 47.63 (1B DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 327. .32 78.PPMC
Co 559. 55 €9. PPHM
NOX 10932. 10.71 817. PPH (D)
NOX.CORR 11848. 11.60
co2 560. 4 47 PCT
02 : 14.77 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0838 NOX-KH = 1.0684 NOX-KT = 1.0000
WET EXH HC CF= .9562 AIR TEMP CF = .9932 BAROM CF = 1.0035
FUEL TEMP CF = .9840 FUEL 5.G. CF = .9832 FUEL HHV CF = .9789
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER £767.0-52
FILTER PAIR WEIGHT GAIN (mg) 7.792
SAMPLE VOLUME (scf) 38.055
DILUTE PM CONCENTRATION (mg/scf) .205
C02-BASED DILUTION FACTOR 6.263
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 1.282
PARTICULATE MASS EMISSION RATE {g/hr) 33c.
BRAKE -SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .324
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LOCOMOTIVE EMISSIONS SwRI PROJECT

LOCOMCTIVE MODEL = EMD GP38
LOCOMOTIVE UNIT # = CSX #2629
THROTTLE NOTCH = Notch &

TEST DATE 10/30/ 0

TEST NUMBER = 7/10

SwRI FUEL CODE = EM-3004-F
BAROMETER = 29.26 (in. Hg)
DRY BULB TEMP 79. (°F}

ABS HUMIDITY = 108.25 (GR/LE)

ENGINE PERFORMANCE SUMMARY:

ACCESSORY HORSEPOWER:

AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 10.8
TRACTION MOTCR BLOWER HP = 30.6
INERTIAL SEPERATOR BLOWER HP = 4.6
RADIATOR FAN HP = 28.3

TOTAL ACCESSORY HP = 78.2

FUEL RATE (0BS) =

ALT, VOLTS = 76l.

FLYWHEEL HP =
CALCULATED A/F =

504.0 (L8/HR)
ALT. AMPS = 109.

1269.7 OBS. SFC =

EMISSIONS G/HR G/HP-HR

HC 414. .33

co 906. g1

NOX 14476. 11.40

KOX, CORR 15666. 12.34

co2 570.

02

CORRECTION FACTOR SUMMARY:

EPA NOX CF = 1.0822 NOX-KH = 1.0671
WET EXH HC CF= .9512 AIR TEMP CF = .9923
FUEL TEMP CF = 9840 FUEL S.G. CF = .9832

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER

FILTER PAIR WEIGHT GAIN (mg)

SAMPLE VOLUME (scf)

DILUTE PM CONCENTRATICN {mg/scf)

C02-BASED DILUTION FACTOR

PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf)
PARTICULATE MASS EMISSION RATE (g/hr}
BRAKE - SPECIFIC PARTICULATE EMISSION RATE {(g/hp-hr)

ALT. EFF. =

NO. 08-2999-001

TEST LOCATION
COMPUTER PROGRAM
TEST CONFIGURATION
ENGINE MODEL

fl

SwRI SA,TX
EPA.FOR

B20

EMD 16-645E3

[}

fl

FUEL H/C RATIO
ENGINE INTAKE AIR
WET BULB TEMP
RELATIVE HUMIDITY

1.81

77.(°F}
72. (°F)
71, (%)

.939

.3969  AAR CORR. SFC =

42.08 (LB DRY AIR/LB FUEL}

CONC.

88. PPMC
100. PPM
969. PPM (D}

5.07 PCT
14.02 PCT

NOX-KT
BAROM CF
FUEL HHV CF

1.0000
= 1.0035
.9789

6768.0-53
8.319
37.679
221
6.804
1.502
434,

.342
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LOCOMOTIVE EMISSIONS

SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SWRI S5A,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOTCH = Notch 6 TEST CONFIGURATION =  B20
TEST DATE = 10/30/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER 8/10
SWRI FUEL CODE EM-3004-F FUEL H/C RATIO = 1.81
BAROMETER = 29.26 (in. Hg) ENGINE INTAKE AIR =  75.(°F)
DRY BULB TEMP = 79. (°F) WET BULB TEMP = 72. (°F)
ABS HUMIDITY = 108.15 (GR/LB) RELATIVE HUMIDITY =  70. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXTLLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 12.2
TRACTION MOTOR BLOWER HP = 442
INERTIAL SEPERATOR BLOWER HP = = 6.6
RADIATOR FAN HP = 40.9
TOTAL ACCESSORY HP = 108.0
FUEL RATE (O0BS} = 622.0 (LB/HR)
ALT. VOLTS = 840. ALT. AMPS = 1204. ALT. EFF. = .939
FLYWHEEL HP = 1552.8 0B5. SFC = .4006 AAR CORR. SFC = .3908 (LB/HP-HR)
CALCULATED A/F = 38.55 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 630, .41 118.PPMC
co 1557, 1.00 152. PPM
NOX 18650. 12.01 1107. PPM (D)
NOX, CORR 20178. 12,99
coz2 575. 5.54 PCT
02 13.27 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0819 NOX-KH = 1.0669 NOX-KT = 1.0000
WET EXH HC CF= .9474 AIR TEMP CF = 9932 BAROM CF = 1.0035
FUEL TEMP CF = .9850 FUEL 5.G. CF = .9832 FUEL RHY CF = .9789
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6769.0-54
FILTER PAIR WEIGHT GAIN (mg) 9.607
SAMPLE VOLUME (scf) 37.365
DILUTE PM CONCENTRATION {ma/scf) .257
C02-BASED DILUTION FACTOR 7.735
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 1.989
PARTICULATE MASS EMISSION RATE (g/hr) 651.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (a/hp-hr} 419




LOCOMOTIVE EMISSIONS

SWRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NQOTCH = Notch 7 TEST CONFIGURATION = B20
TEST DATE = 10/30/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER 9/10
SwRI FUEL CODE = EM-3004-F FUEL H/C RATIO = 1.81
BAROMETER 29.26 (in. Hg) ENGINE INTAKE AIR = 78.(°F)
DRY BULB TEMP = BO. (°F) WET BULB TEMP = 72. (°F)
ABS HUMIDITY = 107.21 {(GR/LB) RELATIVE HUMIDITY =  69. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER :
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 13.8
TRACTION MOTOR BLOWER HP = £3.5
INERTIAL SEPERATOR BLOWER HP = 9.5
RADIATOR FAN HP = 58.8
TOTAL ACCESSORY HP = 149.6
FUEL RATE (OBS) = 774.0 {LB/HR)
ALT. VOLTS = 920. ALT. AMPS = 1310. ALT. EFF. = .939
FLYWHEEL HP = 1871.3 0BS. SFC = .4136 AAR CORR. SFC = .4030 (LB/HP-HR)
CALCULATED A/F = 34.26 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 996. .53 168.PPMC
co 6181. 3.30 547. PPM
NOX 22892. 12.23 1232. PPH (D)
NOX, CORR 24712. 13.21
coz 590. 6.21 PCT
02 12.40 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0795 NOX -KH = 1.0649 NOX-KT = 1.0000
WET EXH HC CF= .9418 AIR TEMP CF = .9919 BAROM CF = 1.0035
FUEL TEMP CF = 9855 FUEL S.G. CF = .9832 FUEL HHY CF = .9789
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6770.0-55
FILTER PAIR WEIGHT GAIN (mgQ) 13.191
SAMPLE VOLUME (scf) 36.611
DILUTE PM CONCENTRATION (mg/scf) .360
C02-BASED DILUTION FACTOR 7.849
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 2.828
PARTICULATE MASS EMISSION RATE (g/hr) 1027.
BRAKE - SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr} .549
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LOCOMOTIVE EMISSIONS SwRI PROJECT

ND. (8-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SWwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 8 TEST CONFIGURATION =  B2(
TEST DATE = 10/30/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 10/10
SwRI FUEL CODE = EM-3004-F FUEL H/C RATIO = 1.81
BAROMETER = 29.25 {in. Hg) ENGINE INTAKE AIR = 77.0°F)
DRY BULB TEMP BO. (°F) WET BULB TEMP = 72. (°F)
ABS HUMIDITY = 106.84 (GR/LB) RELATIVE HUMIDITY =  69. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 15.1
TRACTION MOTOR BLOWER HP = 838
INERTIAL SEPERATOR BLOMER HP = 12.6
RADIATOR FAN HP = T77.5
TOTAL ACCESSORY HP = 193.0
FUEL RATE (OBS) = 916.0 (LB/HR)
ALT. VOLTS = 976. ALT. AMPS = 1383. ALT. EFF. = .939
FLYWHEEL HP = 2121.3 0BS. SFC = .4318  AAR CORR. SFC = .4209 (LB/HP-HR)
CALCULATED A/F = 31.36 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 1308. .62 203.PPMC
co 12864 . 6.06 1052. PPM
NOX 25002. 11.79 1245, PPN (D)
NOX, CORR 26965. 12.71
co2 611. 6.75 PCT
02 11.77 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0785 NOX-KH = 1.0642 NOX-KT = 1,0000
WET EXH HC CF= 9372 AIR TEMP CF = 9923 BAROM CF = 1.0034
FUEL TEMP CF = .9860 FUEL 5.G. CF = .9832 FUEL HHY CF = .9789
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6771.0-56
FILTER PAIR WEIGHT GAIN (mg) 19.064
SAMPLE VOLUME (scf) 35.344
DILUTE PM CONCENTRATION (mg/scf} .539
€02-BASED DILUTION FACTOR 6.594
PARTICULATE CONCENTRATION IN RAW EXHAUST {mg/scf) 3.557
PARTICULATE MASS EMISSION RATE (g/hr) 1403,
BRAKE -SPECLFIC PARTICULATE EMISSION RATE {g/hp-hr) .661
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LOCOMOTIVE EMISSIONS SwRl PROJECT

NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = IDLE TEST CONFIGURATION =  B20

TEST DATE = 11/1/0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 1/10

SwRI FUEL CODE = EM-3004-F FUEL H/C RATIO = 1.8
BAROMETER = 29.13 (in. Hg) ENGINE INTAKE AIR =  78.(°F}

DRY BULB TEMP = B2. (°F) WET BULB TEMP = 72. (°F}
ABS HUMIDITY = 106.87 (GR/LB) RELATIVE HUMIDITY =  64. ()

ENGINE PERFORMANCE SUMMARY:

ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP 4.0
AIR COMPRESSOR HP = 4.3
TRACTION HOTCR BLOWER HP 1.9
INERTIAL SEPERATOR ELOWER HP 3
RADIATCR FAN HP = .0
TOTAL ACCESSCRY HP = 10.6

FUEL RATE (0BS) =

ALT. VOLTS = 3.

FLYWHEEL HP =
CALCULATED A/F

27.0 (LB/HR}
ALT. AMPS = 0. ALT. EFF. = .939

10.6 0BS. SFC = 2.5589  AAR CORR. SFC = 2.4905
= 322.06 (LB DRY AIR/LB FUEL)

EMISSIONS G/HR G/HP-HR CONC.

HC 138. 13.07 73.PPMC

co 178. 16.84 47. PPM

NOX 720. 68.27 115. PPH (D)

NOX,CORR 785. 74.38

€02 3623. .64 PCT

02 20.03 PCT

CORRECTION FACTOR SUMMARY :

EPA NOX CF = 1.0896 NOX-KH = 1.0732 NOX-KT = 1.0000
WET EXH HC CF= .9891 AIR TEMP CF = .9919 BAROM CF = 1.0023
FUEL TEMP CF = .9825 FUEL S.G. CF = .9B32 FUEL RHY CF = .9789
PARTICULATE INFORMATION

FILTER PAIR 1.D. NUMBER 6812.0-97

FILTER PAIR WEIGHT GAIN (mg) 1.238

SAMPLE VOLUME (scf) 39.216

DILUTE PM CONCENTRATION (mg/scf) 032

C02-BASED DILUTION FACTOR 4.685
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .148
PARTICULATE MASS EMISSION RATE (g/hr) 17.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) 1.627
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LGCOMOTIVE EMHISSIONS SwRI PROJECT NO. 08-2999-001
LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # =  (SX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = DB2 TEST CONFIGURATION =  B20
TEST DATE = 11/1/0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 2/10
SwRI FUEL CODE = EM-3004-F FUEL H/C RATIO = 1.81
BAROMETER = 29.12 (in. Hg) ENGINE INTAKE AIR =  7B.(°F}
DRY BULB TEMP = 8l. (°F) WET BULB TEMP 72. (°F)
ABS HUMIDITY = 106.26 (GR/LB) RELATIVE HUMIDITY =  66. (%)
ENGINE PERFORMANCE SUMMARY :
ACCESSORY HORSEPOMWER :
AUXTLLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 6.5
TRACTION MOTOR BLOWER HP = 6.6
INERTIAL SEPERATOR BLOMER HP = 1.0
RADIATCR FAN HP = .0
TOTAL ACCESSORY HP = 18.1
FUEL RATE (OBS) = 42.0 (LB/HR)
ALT. YOLTS = 9. ALT. AMPS = 0. ALT. EFF. = .939
FLYWHEEL HP = 18.1 0BS. SFC = 2.3248  AAR CORR. 5FC =
CALCULATED A/F = 282.93 (LB DRY AIR/LE FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 156. B.64 60.PPMC
4] 332. 18.40 64. PPH
NOX 920. 50.91 108. PPM (D}
NOX.CORR 1000. 55.37
coz 3297. .73 PCT
0z 19.91 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0875 NOX-KH = 1.0715 NOX.-KT = 1.0000
WET EXH HC CF= .9884 AIR TEMP CF = .9919 BAROM CF = 1.0023
FUEL TEMP CF = .9830 FUEL 5.G. CF = .9832 FUEL HHV CF = .9789
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6B13.0-98
FILTER PAIR WEIGHT GAIN (mg) 1.728
SAMPLE VOLUME (scf) 38.307
DILUTE PM CONCENTRATION {(mg/scf) .045
COZ2-BASED DILUTION FACTOR 4.155
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .187
PARTICULATE MASS EMISSION RATE {(g/hr} 30.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) 1.647
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LOCOMOTIVE EMISSIONS

SWRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = (SX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 1 TEST CONFIGURATION = 820
TEST DATE = 11/1/ ¢ ENGINE MODEL = EMD 16-645E3
TEST NUMBER 3/10
SwRI FUEL CODE = EM-3004-F FUEL H/C RATIC = 1.81
BARCMETER 29.12 (in. Hg) ENGINE INTAKE AIR =  80.(°F}
DRY BULB TEMP = B80. (°F) WET BULB TEMP = 72, (°F)
ABS HUMIDITY = 105.53 (GR/LB) RELATIVE HUMIDITY =  67. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 53
TRACTION MOTOR BLOWER HP = 3.6
INERTIAL SEPERATOR BLOWER HP = 5
RADIATOR FAN HP = 0
TOTAL ACCESSORY HP = 13.4
FUEL RATE (0BS) = 52.5 (LB/HR)
ALT. VOLTS = 180. ALT. AMPS =  267. ALT. EFF. = .939
FLYWHEEL HP = 82.0 0BS. SFC = .6399 AAR CORR. SFC = .6221 (LB/HP-HR)
CALCULATED A/F = 189.40 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 120. 1.46 55.PPMC
ca 233. 2.83 4. PPM
NOX 1224. 14,92 172. PPM (D)
NOX,CORR 1325. 16.15
co2 914. 1.10 PCT
02 19.41 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0825 NOX-KH = 1.0674 NOX-KT = 1,0000
WET EXH HC CF= .9B51 ATR TEMP CF = .9910 BAROM CF = 1.0023
FUEL TEMP CF = .9B30 FUEL S.G. CF = .9832 FUEL HHV CF = .9789
PARTICULATE INFORMATION
FILTER PAIR 1.D. NUMBER 6814.0-99
FILTER PAIR WEIGHT GAIN (mg) 1.472
SAMPLE VOLUME (scf) 38.644
DILUTE PM CONCENTRATION (mg/scf) .038
C02-BASED DILUTION FACTOR 3.967
PARTICULATE CONCENTRATION IN RAW EXHAUST {mg/scf} .151
PARTICULATE MASS EMISSION RATE {(g/hr} 20.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr} .245




LOCOMOTIVE EMISSIONS

SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MCDEL =  EMD GP38 TEST LOCATION =  SwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 2 TEST CONFIGURATION = B20
TEST DATE = 11/1/0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 4/10
SwRI FUEL CODE = EM-3004-F FUEL H/C RATIO = 1.81
BAROMETER = 29.11 (in. Hg) ENGINE INTAKE AIR =  78.(°F}
DRY BULB TEMP = 8l. (°F) WET BULE TEMP = 72. (°F)
ABS HUMIDITY 106.88 (GR/LB) RELATIVE HUMIDITY =  65. (&)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP 6.5
TRACTION MOTOR BLOWER HP 6.6
INERTIAL SEPERATOR BLOWER HP = 1.0
RADIATOR FAN HP = 31
TOTAL ACCESSORY HP = 21.2
FUEL RATE (CBS) = 132.0 {(LB/HR)
ALT. VOLTS = 376. ALT. AMPS = 546, ALT. EFF. = .939
FLYWHEEL HP = 314.5 0BS. SFC = .4197  AAR CORR. SFC = .4085 (LB/HP-HR)
CALCULATED A/F = 96.37 (LB DRY AIR/LE FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 161. .51 58.PPNC
co 444, 1.41 80. PPM
NOX ZBES. 9.11 316. PPM (D)
NOX, CORR 3094. 9.84
Coz 602. 2.18 PCT
02 17.91 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0801 NOX-KH = 1.0654 NOX-KT = 1.0000
WET EXH HC CF= .9756 AIR TEMP CF = .9919 BAROM CF = 1.0022
FUEL TEMP CF = 9830 FUEL S.G. CF = .9832 FUEL HHY CF = .9789
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6815.0-100
FILTER PAIR WEIGHT GAIN (mg) 4.986
SAMPLE VOLUME (scf) 37.887
DILUTE PM CONCENTRATION (mg/scf?} .132
C02-BASED DILUTION FACTOR 4,047
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .533
PARTICULATE MASS EMISSION RATE (g/hr) 91.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .290
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LOCOMOTIVE EMISSIONS

SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP3B TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOTCH = Notch 3 TEST CONFIGURATION = B20
TEST DATE = 11/1/0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 5/10
SwRI FUEL CODE = EM-3004-F FUEL H/C RATIO = 1.81
BAROMETER = 29.10 (in. Hg} ENGINE INTAKE AIR =  77.(°F)
DRY BULE TEMP = 8l. (°F) WET BULB TEMP = 72. (°F)
ABS HUMIDITY = 108.80 (GR/LB) RELATIVE HUMIDITY =  &7. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 8.3
TRACTION MOTOR BLOWER HP = 14.0
INERTIAL SEPERATOR BLOWER HP = 2.1
RADIATCR FAN HP = 6.5
TOTAL ACCESSORY HP = 34.9
FUEL RATE (0BS) = 221.0 {LB/HR)
ALT. VOLTS = 495, ALT. AMPS =  713. ALT. EFF. = .939
FLYWHEEL HP = 539.1 0BS. SFC = .4100  AAR CORR. SFC = .3991 (LB/HP-HR)
CALCULATED A/F = 70.69 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 199. .37 58.PPHC
co 409. .76 61. PPM
NOX 5230. 9.70 471. PPM (D)
NOX.CORR 5670. 10.52
coz 589. 2.99 PCT
02 16.90 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0841 NOX-KH = 1.0687 NOX-KT = 1.0000
WET EXH HC CF= .9686 AIR TEMP CF = .9923 BAROM CF = 1.0021
FUEL TEMP CF = .9835 FUEL S.G. CF = .9B32 FUEL HHV CF = .9789
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6816.0-101
FILTER PAIR WEIGHT GAIN (mg) 4.540
SAMPLE VOLUME {scf) 38.241
DILUTE PM CONCENTRATION {mg/scf) .119
C02-BASED DILUTION FACTOR 5.903
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 701
PARTICULATE MASS EMISSION RATE (g/hr) 148,
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) 274
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LOCOMOTIVE EMISSIONS SwRI PROJECT ND. 08-2999-001
LOCOMOTIVE MODEL =  EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 4 TEST CONFIGURATION = B20
TEST DATE = 11/1/0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 6/10
SwRI FUEL CODE EM-3004-F FUEL H/C RATIO = 1.8
BARCMETER = 29.11 (in. Hg} ENGINE INTAKE AIR =  70.(°F}
DRY BULE TEMP = 718. {°F} WET BULE TEMP 73. (°F)
ABS HUMIDITY = 115.56 (GR/LB) RELATIVE HUMIDITY =  78. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 9.6
TRACTION MOTOR BLOWER HP 21.2
INERTIAL SEPERATOR BLOMWER HP = 3.2
RADIATOR FAN HP = 9.8
TOTAL ACCESSORY HP =  47.7
FUEL RATE (CBS) = 396.0 (LB/HR)
ALT. VOLTS = 683, ALT. AMPS =  990. ALT. EFF. = .939
FLYWHEEL HP = 1013.6 OBS. SFC = .3907  AAR CORR. SFC =  .3815 - {LB/HP-HR}
CALCULATED A/F = 47.22 (LB DRY AIR/LB FUEL}
EMISSIONS G/HR G/HP-HR CONC.
HC 27. .27 65.PPNC
Co 580. .57 72. PPM
NOX 10651. 10.51 BO7. PPM (D}
NOX ., CORR 11729, 11.57
Coz 562. 4.51 PCT
0z 14.77 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.1012 NOX-KH = 1.082% NOX-KT = 1.0000
WET EXH HC CF= .9555 AIR TEMP CF = .9955 BAROM CF = 1.0022
FUEL TEMP CF = .9850 FUEL S.G. CF = .9B32 FUEL HHV CF = 9789
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6817.0-102
FILTER PAIR WEIGHT GAIN (mg) 9.985
SAHPLE VOLUME (scf) 37.662
DILUTE PM CONCENTRATION (mg/scf) .265
C02-BASED DILUTION FACTOR 5.179
PARTICULATE CONCENTRATION IN RAW EXHAUST {mg/scf) 1.373
PARTICULATE MASS EMISSION RATE (g/hr) 349.
BRAKE - SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .344
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LOCOMOTIVE EMISSIONS SwRI PROJECT

NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOTCH = MNotch & TEST CONFIGURATION =  B20
TEST DATE = 11/ 1/ 90 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 7/10
SwRI FUEL CODE = EM-3004-F FUEL H/C RATIO = 1.81
BAROMETER 29.11 (in. Hg) ENGINE INTAKE AIR =  71.(°F)
DRY BULB TEMP = 76. (°F) WET BULE TEMP = 72. (°F)
ABS HUMIDITY = 112.79 (GR/L8) RELATIVE HUMIDITY =  82. (%)
ENGINE PERFORMANCE SUMMARY :
ACCESSORY HDRSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 10.8
TRACTION MOTOR BLOWER HP = 30.5
INERTIAL SEPERATOR BLOWER HP = - 4.6
RADIATOR FAN HP = 28.2
TOTAL ACCESSORY HP = 78.0
FUEL RATE (OBS) = 506.4 (LB/HR)
ALT. VOLTS = 759. ALT. AMPS = 1094. ALT. EFF. = .939
FLYWHEEL HP = 1264.2 0BS. SFC = 4006  AAR CORR. SFC = .3910 (LB/HP-HR)
CALCULATED A/F = 42.75 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 398. .32 B3.PPMC
co B58. .68 92. PPM
NOX 14781. 11.69 969. PPM (D)
NOX,CORR 16169. 12.79
coz 576. 4.99 PCT
02 14.02 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0939 NOX-KH = 1.0766 NOX-KT = 1.0000
WET EXH HC CF= .9517 AIR TEMP CF = 9950 BAROM CF = 1.0022
FUEL TEMP CF = ,9845 FUEL S.G. CF = .9832 FUEL HHV CF = .9789
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6818.0-103
FILTER PAIR WEIGHT GAIN (mg) 9.060
SAMPLE VOLUME (sct) 37.368
DILUTE PM CONCENTRATION (mg/scf) .242
C02-BASED DILUTION FACTOR 5.990
PARTICULATE CONCENTRATION IN RAW EXHAUST {mg/scf) 1.452
PARTICULATE MASS EMISSION RATE (g/hr) 428.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) 339
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LOCOMOTIVE EMISSIONS

LOCOMOTIVE MODEL. = EMD GP38
LOCOMOTIVE UNIT # = CSX #2629
THROTTLE NOTCH = Notch 6

TEST DATE = 11/1/0

SWRI PROJECT NO. 0B-299%-001

TEST LOCATICON
COMPUTER PROGRAM

TEST CONFIGURATION =

ENGINE HMODEL

L}

SwRI SA.TX
EPA.FOR

B20

EMD 16-645E3

TEST NUMBER = B/10
SwRI FUEL CODE = EM-3004-F FUEL H/C RATIO = 1.81
BAROMETER = 29.10 (in. Hg) ENGINE INTAKE AIR =  73.(°F)
DRY BULB TEMP = 75 (°F) WET BULB TEMP = 72, (°F)
ABS HUMIDITY = 114.71 (GR/LB} RELATIVE HUMIDITY =  84. (%)
ENGINE PERFORMANCE SUMMARY :
ACCESSORY HORSEPOMER:
AUXILLARY GENERATOR HP = 4,0
AIR COMPRESSOR HP = 12.2
TRACTION MOTOR BLOWER HP = 4.0
INERTIAL SEPERATOR BLOWER HP = 6.6
RADIATOR FAN HP = 40.7
TOTAL ACCESSORY HP = 107.4
FUEL RATE (OBS) = 622.0 (LB/HR}
ALT. VOLTS = 838. ALT. AMPS = 1202. ALT. EFF. = .93%
FLYWHEEL HP = 1546 .4 OBS. SFC = .4022  AAR CORR. SFC = .3923
CALCULATED A/F = 38.56 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC,
HC 576. .37 10B.PPMC
co 1517. .98 148. PPM
NOX 18655. 12.06 1107. PPM (D}
NOX,CORR 20499. 13.26
co2 578. 5.54 PCT
02 13.27 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1,0988 NOX-KH = 1,0806 NOX-KT = 1.0000
WET EXH HC CF= .9471 AIR TEMP CF = .9941 BAROM CF = 1.0021
FUEL TEMP CF = .9850 FUEL S.G. CF = .9832 FUEL HHY CF = .9789
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6819.0-104
FILTER PAIR WEIGHT GAIN (mg) 9.911
SAMPLE VOLUME (sct) 36.933
DILUTE PM CONCENTRATION (mg/scf) .268
C02-BASED DILUTION FACTOR 6.928
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 1.859
PARTICULATE MASS EMISSION RATE (g/br} 609.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr} .394
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LOCOMOTIVE EMISSIONS SwRI PROJECT

NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOTCH = Notch 7 TEST CONFIGURATION = B20
TEST DATE = 1/ 10 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 9/10
SwRI FUEL CODE = EM-3004-F FUEL H/C RATIO = 1.81
BAROMETER 29.10 (in. Hg) ENGINE INTAKE AIR =  72.(°F)
DRY BULB TEMP = 75 (°F) WET BULB TEMP = 72. (°F)
ABS HUMIDITY = 114.71 (GR/LB} RELATIVE HUMIDITY =  84. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 13.8
TRACTION MOTOR BLOWER HP 63.7
INERTIAL SEPERATOR BLOWER HP = 9.6
RADIATOR FAN HP = 58.9
TOTAL ACCESSORY HP = 149.9
FUEL RATE (OBS) = 774.0 (LB/HR)
ALT. VOLTS = 919, ALT. AWPS = 1310, ALT. EFF. = .939
FLYWHEEL HP = 1869.8 0BS. SFC = .4140  AAR CORR. SFC =
CALCULATED A/F = 34.71 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 949, .51 158.PPMC
Co 5935, 3.17 518. PPM
NOX 23202. 12.41 1232. PPM (D)
NOX, CORR 25495, 13.64
co2 591. 6.13 PCT
02 12.52 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0988 NOX-KH = 1.0806 NOX-KT = 1.0000
WET EXH HC CF= .9421 AIR TEMP CF = .9946 BARCH CF = 1.0021
FUEL TEMP CF = 9860 FUEL S.G. CF = .9832 FUEL HHV CF = .9789
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6820.0-105
FILTER PAIR WEIGHT GAIN (mg} 12.858
SAMPLE VOLUME (scf) 36.384
DILUTE PM CONCENTRATION {mg/scf) .353
C02-BASED DILUTION FACTOR 7.079
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 2.502
PARTICULATE MASS EMISSION RATE (g/hr} 920.
BRAKE - SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) 492
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LOCOMOTIVE EMISSIONS SwRI PROJECT

LOCOMOTIVE MODEL = EMD GP38
LOCOMOTIVE UNIT # =  CSX #2629
THROTTLE NOTCH = Notch 8

TEST DATE = 11/ 1/ 0

TEST NUMBER = 10/10

SwRI FUEL CODE = EM-3004-F
BAROMETER = 29.10 Cin. Hg)
DRY BULE TEMP = 76. (°F)

ABS HUMIDITY = 115.80 (GR/LB)

ENGINE PERFORMANCE SUMMARY :

ACCESSORY HORSEPOMER:

AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP 15.1
TRACTION MOTOR BLOWER HP = 84.0
INERTIAL SEPERATOR BLOWER HP = = 12.6
RADIATOR FAN HP = 7J7.7

TOTAL ACCESSORY HP = 193.4

FUEL RATE (OBS)

919.5 (LB/HR)

NO. 08-2999-001

TEST LOCATION
COMPUTER PROGRAM
TEST CONFIGURATION
ENGINE MODEL

FUEL H/C RATIO
ENGINE INTAKE AIR
WET BULB TEMP
RELATIVE HUMIDITY

SWRI SA,TX
EPA.FOR

B20

EMD 16-645E3

1.81

73.(°F)
72. (°F)
8.

ALT, VOLTS = 974, ALT. AMPS = 1381. ALT. EFF. = .939

FLYWHEEL HP = 2114.9 OBS. SFC = .4348  AAR CORR. SFC =
CALCULATED A/F = 31.82 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 1299. .61 198.PPMC
Co 11715. 5.54 940. PPM
NOX 25730, 12.17 1257. PPM (D)
NOX,CORR 28345, 13.40
€02 616. 6.66 PCT
02 11.90 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.1016 NOX-KH = 1.0829 NOX-KT = 1.0000
WET EXH HC CF= .9376 AIR TEMP CF = .9941 BAROM CF = 1.0021
FUEL TEMP CF = .9855 FUEL 5.G. CF = .9832 FUEL HHV CF = .9789
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6821.0-106
FILTER PAIR WEIGHT GAIN (mg) 12.376
SAMPLE VOLUME (scf) 36.221
DILUTE PM CONCENTRATION (mg/scf) .342
C02-BASED DILUTION FACTOR 7.907
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 2,702
PARTICULATE MASS EMISSION RATE (g/hr) 10B5.
BRAKE -SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .513

c-37
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APPENDIX D

C20 TEST RESULTS

FINAL £B8.02999
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LOCOMOTIVE EMISSIONS SwRI PROJECT

LOCOMOTIVE MODEL = EMD GP3B
LOCOMOTIVE UNIT # = CSX #2629
THROTTLE NOTCH = IDLE

TEST DATE = 10/27/ 0

TEST NUMBER = 1/10

SwRI FUEL CODE EM-3005-F
BAROMETER = 29.25 (in. Hg)
DRY BULB TEMP = 75 (°F)

ABS HUMIDITY = 113.51 (GR/LB)

ENGINE PERFORMANCE SUMMARY:

ACCESSORY HORSEPOWER:

AUXILLARY GENERATOR HP = 4,0
AIR COMPRESSOR HP = 43
TRACTION MOTOR BLOWER HP = 2.0
INERTIAL SEPERATOR BLOWER HP = 3

RADIATOR FAN HP = 0
TOTAL ACCESSORY HP = 10.6

FUEL RATE (0BS) = 25.5 (LB/HR)
ALT. VOLTS = 3. ALT. AMPS = 0. ALT. EFF
FLYWHEEL HP = 10.6 0BS. SFC =
CALCULATED A/F = 322.81 (LB DRY AIR/LB F
EMISSIONS G/HR G/HP-HR
HC 104. 9.78
0 168. 15.88
NOX 637. 60.19
NOX, CORR 107. 66.77
€02 3418.
02
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.1093 NOX-KH = 1.0891
WET EXH HC CF= .9888 AIR TEMP CF = .9923
FUEL TEMP CF = 9825 FUEL 5.G. CF = 1.0049

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER

FILTER PAIR WEIGHT GAIN (mg)}

SAMPLE VOLUME (scf)

DILUTE PM CONCENTRATION (mg/scf)

C02-BASED DILUTION FACTOR

PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf}
PARTICULATE MASS EMISSION RATE (g/hr)
BRAKE - SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr)

NO. 08-2999-001

TEST LOCATION = SwRI SA,TX
COMPUTER PROGRAM = EPA.FOR
TEST CONFIGURATION = C20
ENGINE MODEL = EMD 16-645E3
FUEL H/C RATIO = l.81
ENGINE INTAKE AIR =  77.(°F)
WET BULB TEMP = 7. {*F)
RELATIVE HUMIDITY =  B&. (%)
.= .939
2.40B0  AAR CORR, SFC = 2.3728
UEL)
CONC.
£8.PPMC
47. PPH
108. PPH (D)
.64 PCT
20.03 PCT
NOX-KT = 1.0000
BAROM CF =1.0034
FUEL HHY CF = .9896
6732.0-17
.940
38.719
.024
3.814
.093
10.
.961

D=2

(LB/HP-HR}




LOCOMOTIVE EMISSIONS SwRI PROJECT

LOCOMOTIVE MODEL = EMD GP38
LOCOMOTIVE UNIT # =  CSX #2629
THROTTLE NOTCH = DBZ

TEST DATE 10/27/ @

TEST NUMBER = 2/10

SwRI FUEL CODE EM-3005-F
BAROMETER 29.25 (in. Hg)
CRY BULB TEWP = 75. (°F)

ABS HUMIDITY = 113.5] (GR/LB}

ENGINE PERFORMANCE SUMMARY :

ACCESSORY HORSEPOWER:

AUXTLLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 6.5
TRACTION MOTOR BLOWER HP 6.7
INERTIAL SEPERATOR BLOWER HP = 1.0

RADIATOR FAN HP = .0
TOTAL ACCESSORY HP = 1B.2

FUEL RATE (OBS) =

ALT. VOLTS = 8.

FLYWHEEL HP =
CALCULATED A/F =

43.0 (LB/HR)
ALT. AMPS = 0.

18.2 0BS. SFC =

G/HR

EMISSIONS G/HP-HR

HC 162. B.91

Co 326. 17.95

NOX 899. 49,46

NOX, CORR 998, 54.86

coz 3355,

02

CORRECTION FACTOR SUMMARY:

EPA NOX CF = 1.1090 NOX-KH =1.0889
WET EXH HC CF= 9881 AIR TEMP CF .9932
FUEL TEMP CF = .9825 FUEL 5.G. CF = 1.0049

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER

FILTER PAIR WEIGHT GAIN (mg)

SAMPLE VOLUME (scf)

DILUTE PM CONCENTRATION (mg/scf)

C02-BASED DILUTION FACTOR

PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf)
PARTICULATE MASS EMISSION RATE (g/hr)
BRAKE-SPECIFIC PARTICULATE EMISSION RATE {(g/hp-hr)

ALT. EFF. =

NO. 08-2999-001

TEST LOCATION
COMPUTER PROGRAM
TEST CONFIGURATION
ENGINE MODEL

FUEL H/C RATIO
ENGINE INTAKE AIR
WET BULB TEMP
RELATIVE HUMIDITY

.939
2.3647

286.92 (LB DRY AIR/L8 FUEL)

CONC.

60.PPHC
61. PPH
102. PPH (D)

.72 PCT
20.03 PCT

NOX -KT
BARCM CF
FUEL HHV CF

6733.0-18

1.219
38.660
032
4.094
129

21.
1.170

AR CORR. SFC =

SWRI SA,TX
EPA.FCR

C20

EMD 16-645E3

n

1.81

75.C°F)
71. (°F)
B6. (%)

2.3322

= 1.0000
= 1.0034

.9896

(LB/HP-HR)




LOCOMOTIVE EMISSIONS

SwRI PROJECT NO. 08-29393-001

LCCOMOTIVE MODEL = EMD GP38 TEST LOCATION =  SwRI SA,TX
LOCOMOTIVE UNIT # CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NGTCH = Notch 1 TEST CONFIGURATION = C20
TEST DATE = 10/27/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 3/10
SwRI FUEL CODE = EM-3005-F FUEL H/C RATID = 1.B1
BAROMETER = 29.26 (in. Hy) ENGINE INTAKE AIR =  75.(°F)
DRY BULB TEMP 76. (°F) WET BULB TEMP = 72. (°R
ABS HUMIDITY = 113.10 (GR/LB) RELATIVE HUMIDITY =  B3. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXTLLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 53
TRACTION MGTOR BLOWER HFP 3.6
INERTIAL SEPERATOR BLOWER HP = .5
RADTATOR FAN HP = .0
TOTAL ACCESSORY HP = 13.4
FUEL RATE (08S) = 52.5 (LB/HR)
ALT. VOLTS = 181. ALT. AMPS =  268. ALT. EFF. = .939
FLYWHEEL HP = 82.7 0BS. SFC = .6345  AAR CORR, SFC =  .6258 (LB/HP-HR)
CALCULATED A/F = 198,30 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 131. 1.59 58.PPMC
co 22B. 2.75 50. PPM
NOX 1159, 14.01 155. PPM (D)
NCX, CORR 1281, 15.48
Co2 906. 1.05 PCT
02 19.53 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.1046 NOX-KH = 1.0853 NOX-KT = 1.0000
WET EXH HC CF= .9B52 AIR TEMP CF = ,9932 BAROM CF = 1.0035
FUEL TEMP CF = .9835 FUEL S.G. CF = 1.0049 FUEL HHVY CF = .9B96
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6734.0-19
FILTER PAIR WEIGHT GAIN (mg) 1.665
SAMPLE VOLUME (scf) 3B.378
DILUTE PM CONCENTRATION (mg/scf) .043
C02-BASED DILUTION FACTOR 3.339
PARTICULATE CONCENTRATION IN RAW EXHAUST (mo/scf) .145
PARTICULATE MASS EMISSION RATE (g/hr) 29,
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) 244

D-4




LOCOMOTIVE EMISSIONS

SwRT PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP3B TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # =  (SX #2629 COMPUTER PROGRAM EPA.FOR
THROTTLE NOTCH = Notch 2 TEST CONFIGURATION = (20
TEST DATE = 10/27/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER 4/10
SwRT FUEL CODE = EM-3005-F FUEL H/C RATIO = 1.81
BAROMETER 29.26 (in. Hg) ENGINE INTAKE AIR =  75.(°F)
DRY BULE TEMP = 76. (°F) WET BULB TEMP = 72. (°F)
ABS HUMIDITY = 112.48 (GR/LB) RELATIVE HUMIDITY =  B1. (&)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOMER:
AUXTLLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP 6.5
TRACTION MOTOR BLOWER HP = 6.7
INERTIAL SEPERATOR BLOWER HP = 1.0
RADIATOR FAN HP = 3.1
TOTAL ACCESSORY HP = 21,4
FUEL RATE (OBS) = 134.0 (LB/HR)
ALT. VOLTS = 376. ALT. AMPS = 546. ALT. EFF. = .939
FLYWHEEL HP = 314.6 OBS. SFC = .4250  AAR CORR. SFC =  .4201 (LB/HP-HR)
CALCULATED A/F = 96.41 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 149, 48 53.PPMC
co 438. 1.39 78. PPM
NOX 2771. 8.81 301. PPM (D)
NOX.CORR 3034. 9.64
coz2 611. 2.18 PCT
02 17.91 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0947 NOX-KH = 1.0773 NOX-KT = 1.0000
WET EXH HC CF= ,9754 AIR TEMP CF = ,9932 BAROM CF = 1.0035
FUEL TEMP CF = ,9830 FUEL $.G. CF = 1.0049 FUEL HHY CF = .9896
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6735.0-20
FILTER PAIR WEIGHT GAIN (mg) 4.701
SAHPLE VOLUME (scf) 38.300
DILUTE PM CONCENTRATION {mg/scf) .123
C02-BASED DILUTION FACTOR 4.269
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .524
PARTICULATE MASS EMISSION RATE {g/hr) 91.
BRAKE -SPECIFIC PARTICULATE EMISSTON RATE (g/hp-hr) .289




LOCOMOTIVE EMISSIONS

LOCOMOTIVE MODEL = EMD GP38
LOCOMOTIVE UNIT # = CSX #2629
THROTTLE NOTCH = Notch 3

TEST DATE = 10/27/ 0

TEST NUMBER = 5/10

SwRI FUEL CODE = EM-3005-F
BAROMETER = 29.27 (in. Hg
DRY BULB TEMP = 76. (°F)

ABS HUMIDITY = 114.46 (GR/LB)

ENGINE PERFORMANCE SUMMARY:

ACCESSORY HORSEPOMWER:
AUXILLARY GENERATOR HP
AIR COMPRESSOR HP
TRACTION MOTOR BLOWER HP
INERTIAL SEPERATOR BLOWER HP
RADIATOR FAN HP
TOTAL ACCESSQRY HP =

FUEL RATE (OBS)

ALT. VOLTS = b513. ALT. AMPS = 747,
FLYWHEEL HP = 582.6
CALCULATED A/F = 71.62 (1B
EMISSIONS G/HR G/HP-
HC 230.
Co 443.
NOX 5268. 9.
NOX.CORR 5788. 9.
coz2 572.
02
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0989 NOX-KH
WET EXH HC CF= .9687 AIR TEMP CF
FUEL TEMP CF = .9835 FUEL S.G. €

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER

FILTER PAIR WEIGHT GAIN (mg)
SAMPLE VOLUME (scf)

DILUTE PM CONCENTRATION (mg/scf)
CO2-BASED DILUTION FACTOR

PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf)

PARTICULATE MASS EMISSION RATE (g/hr)

BRAKE - SPECIFIC PARTICULATE EMISSIQON RATE (g/hp-hr)

SWRI PROJECT NQ. 08-2999-001

232.0 {LB/HR)

D=6

TEST LOCATION = SwRI SA,TX
COMPUTER PROGRAM =  EPA_FOR
TEST CONFIGURATION = ~ C20
ENGINE MODEL = EMD 16-645E3
FUEL H/C RATIO = 1.81
) ENGINE INTAKE AIR =  73.(°F)
WET BULB TEMP = 72. (°F)
RELATIVE HUMIDITY =  81. (%)
4.0
8.3
14.2
2.1
6.6
35.2
ALT. EFF. = 939
OBS. SFC = .3982 AAR CORR. SFC =  .3931 (LB/HP-HR)
DRY AIR/LB FUEL)
HR CONC.
.39 63.PPMC
.76 62. PPM
04 446. PPN (D)
93
2.95 PCT
16.90 PCT
= 1.0806 NOX-KT = 1.0000
= .9941 BAROM CF = 1.0035
F = 1.0049 FUEL HHV CF = .9896
6736.0-21
5.614
38.287
.147
4.853
712
160.
.274




LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 4 TEST CONFIGURATION = C20
TEST DATE = 10727/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 6/10
SWRI FUEL CODE = EM-3005-F FUEL H/C RATIO = 1.81
BAROMETER = 29.27 (in. Hg} ENGINE INTAKE AIR = 74.(°F)
DRY BULB TEMP = 77, (°F) WET BULB TEMP = 72. (°F)
ABS HUMIDITY = 111.99 (GR/LB) RELATIVE HUMIDITY = 79. (B
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER :
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 9.6
TRACTION MOTOR BLOWER HP = 21.4
INERTIAL SEPERATOR BLOWER HP = 3.2
RADIATOR FAN HP = 9.9
TOTAL ACCESSORY HP = 48.1
FUEL RATE (OBS) = 394.0 (LB/HR)
ALT. VOLTS = 681. ALT. AMPS = 984, ALT. EFF. = .939
FLYWHEEL HP = 1005.4 OBS. SFC = .3919  AAR CORR. SFC = .3867 (LB/HP-HR)
CALCULATED A/F = 48.48 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 329. .33 78.PPMC
co 564. .56 69. PPM
NOX 10614. 10.56 787. PPM (D}
NOX, CORR 11589. 11.53
co2 563. 4.39 PCT
02 14.90 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0919 NOX-KH = 1.0750 NOX-KT = 1.0000
WET EXH HC CF= .9567 AIR TEMP CF = .9937 BAROH CF = 1.0035
FUEL TEMP CF = .9835 FUEL S.G. CF = 1.0049 FUEL HHV CF = .9896

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6737.0-22
FILTER PAIR WEIGHT GAIN (mg) B.197
SAMPLE VOLUME (scf) 37.731
DILUTE PM CONCENTRATIDN (mg/scf) .217
C02-BASED DILUTION FACTOR 5.916
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 1.285
PARTICULATE MASS EMISSION RATE (g/hr) 333,

BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) 332

f




LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001
LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOTCH = Notch 5 TEST CONFIGURATION =  C20
TEST DATE = 10727/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER 7/10
SwRI FUEL CODE EM-3005-F FUEL H/C RATIO = 181
BARDMETER = 29.26 (in. HY) ENGINE INTAKE AIR 76.(°F)
DRY BULB TEMP = 78, °R) WET BULB TEMP 72. (°F)
ABS HUMIDITY = 111.15 (GR/LB) RELATIVE HUMIDITY =  75. (X)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 10.8
TRACTION MOTOR BLOWER HP = 30.6
INERTIAL SEPERATOR BLOWER HP = 4.6
RADIATOR FAN HP = 28.3
TOTAL ACCESSORY HP =  78.3
FUEL RATE (OBS) = 490.0 (LB/HR)
ALT. WOLTS =  756. ALT. AMPS = 1090. ALT. EFF. = .939
FLYWHEEL HP = 1255.5 OBS. SFC = .3903  AAR CORR. SFC = .3848 (LB/HP-HR)
CALCULATED A/F = 43.16 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 436. .35 93.PPMC
co 882. 70 97. PPH
NOX 13883. 11.06 932. PPM (D)
NOX, CORR 15127. 12.05
coz2 ' 561. 4.94 PCT
02 14.51 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0897 NOX-KH = 1.0732 NOX-KT = 1.0000
WET EXH HC CF= 9522 AIR TEMP CF = .9928 BAROM CF = 1.0035
FUEL TEMP CF = 9860 FUEL S.G. CF = 1.0049 FUEL HHV CF = .9896
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6738.0-23
FILTER PAIR WEIGHT GAIN (mg) 8.511
SAMPLE VOLUME (scf) 37.543
DILUTE PM CONCENTRATION (mg/scf) .227
C02-BASED DILUTICN FACTOR 6.398
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 1.450
PARTICULATE MASS EMISSION RATE (g/hr} 418.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .333
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001
LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SATX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOTCH = Notch 6 TEST CONFIGURATION = (20
TEST DATE = 10727/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = B8/10
SwRI FUEL CODE = EM-3005-F FUEL H/C RATIO = 18
BAROMETER = 29.26 (in. Hg) ENGINE INTAKE AIR =  77.(°F)
DRY BULB TEMP = 79. {°F) WET BULB TEMP = 72. (°F}
ABS HUMIDITY = 109.08 (GR/LB) RELATIVE HUMIDITY =  71. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOMER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP 12.2
TRACTION MOTOR BLOWER HP = M]
INERTIAL SEPERATOR BLOWER HP = 6.6
RADIATOR FAN HP = 40.8
TOTAL ACCESSORY HP = 107.6
FUEL RATE (0BS) = 610.0 (LB/HR)
ALT. VOLTS = B33, ALT. AWPS = 1192. ALT. EFF. = .939
FLYWHEEL HP = 1526.1 OBS. SFC = .3997  AAR CORR. SFC = .3939 (LB/HP-HR)
CALCULATED A/F = 39.10 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 653. 43 123.PPMC
Co 1469. .96 144, PPM
NOX 17713, 11.61 1057. PPM (D)
NOX,CORR 19213. 12.59
coz2 574, 5.46 PCT
02 13.40 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0B43 NOX-KH = 1.0689 NOX-KT = 1.0000
WET EXH HC CF= .9480 AIR TEMP CF = ,9923 BAROM CF = 1.0035
FUEL TEMP CF = .9B55 FUEL S.G. CF = 1.0049 FUEL HHV CF = .9896
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6739.0-24
FILTER PAIR WEIGHT GAIN (mg) 8.732
SAMPLE VOLUME {scf) 37.202
DILUTE PM CONCENTRATION (mg/scf) .235
C02-BASED DILUTION FACTOR 7.527
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 1.767
PARTICULATE MASS EMISSION RATE (g/hr) 575.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr} 377




LOCOMOTIVE EMISSIONS SwRI PROJECT

NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SWRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 7 TEST CONFIGURATION = €20
TEST DATE 10/27/ 0 ENGINE MODEL = [EMD 16-645E3
TEST NUMBER = 9/10
SwRI FUEL CODE = EM-3005-F FUEL H/C RATIO = 1.81
BAROMETER = 29.26 (in. Hg) ENGINE INTAKE AIR =  77.(°F)
DRY BULE TEMP 79. {°F) WET BULE TEMP = 72. (°F)
ABS HUMIDITY = 109.26 (GR/LB) RELATIVE HUWMIDITY =  71. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXTLLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 13.8
TRACTION MOTOR BLOWER HP = 63.8
INERTIAL SEPERATOR BLOWER HP = 9.6
RADIATOR FAN HP = 59.0
TOTAL ACCESSORY HP = 150.2
FUEL RATE (OBS) = 760.0 (LB/HR)
ALT. VOLTS = 915, ALT. AMPS = 1304. ALT, EFF. = .939
FLYWHEEL HP = 1854.7 OBS. SFC = .4098  AAR CORR. SFC =  .4038
CALCULATED A/F = 34.72 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 961. .52 163.PPMC
co 5503. 2.97 489, PPH
NOX 22097, 11.91 1195. PPM (D}
NOX, CORR 23969, 12.92
coz2 585. 6.13 PCT
02 12.52 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0847 NOX-KH = 1.0692 NOX-KT = 1,0000
WET EXH HC CF= .9423 AIR TEMP CF .9923 BAROM CF = 1.0035
FUEL TEMP CF = 9870 FUEL 5.G. CF = 1.0049 FUEL HHV CF = .989%6
PARTICULATE INFORMATION
FILTER PAIR 1.D. NUMBER 6740.0-25
FILTER PAIR WEIGHT GAIN (mg) 14.233
SAMPLE VOLUME (scf) 36.514
DILUTE PM CONCENTRATION (mg/scf) .390
CO2-BASED DILUTION FACTOR 7.008
PARTICULATE CONCENTRATION IN RAW EXHAUST {mg/scf) 2.732
PARTICULATE MASS EMISSION RATE (g/hr) 987.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .532
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LOCOMOTIVE EMISSIONS SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION =  SwRI SA,TX
LOCOMOTIVE UNIT # = CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = Notch 8 TEST CONFIGURATION = C20
TEST DATE = 10/27/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 10/10
SWRI FUEL CODE =  EM-3005-F FUEL H/C RATIO = 1.8
BAROMETER = 29.26 (in. Hg) ENGINE INTAKE AIR =  78.(°F)
DRY BULB TEMP = 79. (°F) WET BULB TEMP = 7. (°F)
ABS HUMIDITY = 108.84 (GR/LB) RELATIVE HUMIDITY = 71, (%)
ENGINE PERFORMANCE SUHMARY :
ACCESSORY HORSEPOMWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 15.1
TRACTION MOTOR BLOWER HP = 83.9
INERTIAL SEPERATOR BLOWER HP = 12.6
RADIATOR FAN HP = 77.6
TOTAL ACCESSORY HP = 193.3
FUEL RATE (0BS) = 894.0 {LB/HR)
ALT. VOLTS = 967. ALT. AMPS = 1362, ALT. EFF. = .939
FLYWHEEL HP = 2074.8 0BS. SFC = .4309  AAR CORR. SFC =  .4244 (LB/HP-HR)
CALCULATED A/F = 32.62 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 1277. .62 195.PPMC
co 12727. 6.13 1024. PPM
NOX 24391, 11.76 1195. PPM (D)
NOX, CORR 26431. 12.74
coz 610. 6.48 PCT
02 11.90 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0836 NOX-KH = 1.0683 NOX-KT = 1.0000
WET EXH HC CF= 9393 AIR TEMP CF = .9919 BAROM CF = 1.0035
FUEL TEMP CF = .9865 FUEL 5.G. CF = 1.0049 FUEL HHV CF = .9896

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6741.0-26
FILTER PAIR WEIGHT GAIN (mg} 13.948
SAMPLE VOLUME (scf) 35.600
DILUTE PM CONCENTRATION (mg/scf) .392
C02-BASED DILUTION FACTOR 7.662
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 3.002
PARTICULATE MASS EMISSION RATE (g/hr} 1201.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .579
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LOCOMOTIVE EMISSIONS SWRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = SwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = IDLE TEST CONFIGURATION = C20
TEST DATE = 10730/ 0 ENGINE MODEL = EMD 16-645E3
TEST KUMBER = /10
SwRI FUEL CODE = EM-3005-F FUEL H/C RATIO = 1.81
BAROMETER = 29.19 (in. Hg) ENGINE INTAKE AIR =  90.(°F)
DRY BULB TEMP = 8. (°F WET BULB TEMP = 70. (°F)
ABS HUMIDITY = B7.22 (GR/LB) RELATIVE HUMIDITY = 45, (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 43
TRACTION MOTOR BLOWER HP = 1.9
INERTIAL SEPERATOR BLOWER HP = 3
RADIATOR FAN HP = .0
TOTAL ACCESSORY HP = 10.5
FUEL RATE (0BS) = 29.3 (LB/HR)
ALT. VOLTS = 3. ALT. AMPS = 0. ALT. EFF. = .939
FLYWHEEL HP = 10.5 OBS. SFC = 2.8034  AAR CORR. SFC = 2.7447 (LB/HP-HR)
CALCULATED A/F = 313.29 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 130. 12.48 65.PPMC
co 151. 14.44 38. PPM
NOX 802. 76.70 122. PPM (D)
NOX, CORR 828. 79.26
coz2 3982, .66 PCT
02 20.03 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0334 NOX-KH = 1.0274 NOX-KT = 1.0000
WET EXH HC CF= 9899 AIR TEMP CF = 9865 BAROM CF = 1.0029
FUEL TEMP CF = .9B0D FUEL S.G. CF = 1.0049 FUEL HHY CF = .9B96

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6782.0-67
FILTER PAIR WEIGHT GAIN {mg) 1.047
SAMPLE VOLUME (scf) 25.842
DILUTE PM CONCENTRATION (mg/scf) 041
C02-BASED DILUTION FACTOR 4,306
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .174
PARTICULATE MASS EMISSION RATE (g/hr} 21,

BRAKE - SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) 2.046
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LOCOMOTIVE EMISSIONS

SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION =  SwRI SA,TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM = EPA.FOR
THROTTLE NOTCH = DB2 TEST CONFIGURATION = €20
TEST DATE = 10/30/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 2/10
SwRI FUEL CODE = EH-3005-F FUEL H/C RATIO = 1.81
BARQMETER = 29,19 (in. Hg) ENGINE INTAKE AIR =  90.{°F}
DRY BULB TEMP = 85 (°F) WET BULB TEMP = 70. {(°F)
ABS HUMIDITY = 89.04 (GR/LB) RELATIVE HUMIDITY =  4B. (%)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXTLLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 6.4
TRACTION MOTOR BLOWER HP = 6.5
INERTIAL SEPERATOR BLOWER HP = 1.0
RADIATOR FAN HP = .0
TOTAL ACCESSORY HP = 17.9
FUEL RATE (0BS) = 39.0 (LE/HR)
ALT. VOLTS = 8. ALT. AMPS = 0. ALT. EFF. = .939
FLYWHEEL HP = 17.9 0BS. SFC = 2.1821  AAR CORR. SFC = 2.1364 (LB/HP-HR)
CALCULATED A/F = 2B7.2B (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 147. 8.23 60 .PPMC
Co 251. 14.06 51. PPM
NOX 887. 49,65 110. PPH (D}
NOX, CORR 922. 51.56
coz 3100. 72 PCT
02 20.03 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0384 NOX -KH = 1.0315 NOX-KT = 1.0000
WET EXH HC CF= .9893 AIR TEMP CF = 9865 BAROM CF = 1.0029
FUEL TEMP CF = .9825 FUEL S.G. CF = 1.0049 FUEL HRY CF = .9B96
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6783.0-68
FILTER PAIR WEIGHT GAIN (mg) 1.194
SAMPLE VOLUME (scf) 39.013
DILUTE PM CONCENTRATION (mg/scf) 031
C02-BASED DILUTIQON FACTQR 4.236
PARTICULATE CONCENTRATION IN RAW EXHAUST {mg/scf} 130
PARTICULATE MASS EMISSION RATE (g/hr) 19.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr} 1.085
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LOCOMOTIVE EMISSIONS

SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION =  SwRI SA,TX
LOCOMOTIVE UNIT # = (SX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOTCH = Notch 1 TEST CONFIGURATION =  C20
TEST DATE = 10/30/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 3/10
SwRI FUEL CODE = EM-3005-F FUEL H/C RATIO = 1.8
BAROMETER = 29.19 (in. Hy) ENGINE INTAKE AIR 85.("°F)
DRY BULB TEMP 85. (°F) WET BULB TEMP = 71. {(°F)
ABS HUMIDITY = 90.40 (GR/LB) RELATIVE HUMIDITY =  48. ()
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER :
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 5.3
TRACTION MOTOR BLOWER HP = 3.5
INERTIAL SEPERATOR BLOWER HP = .5
RADIATOR FAN HP = 0
TOTAL ACCESSORY HP =  13.3
FUEL RATE (OBS) = 54.0 (LB/HR)
ALT. VOLTS = 182. ALT. AMPS = 269, ALT. EFF. = .939
FLYWHEEL HP = 83.2 0BS. SFC = .6491  AMR CORR. SFC = .6370 (LB/HP-HR)

CALCULATED A/F = 192.36 (LB DRY AIR/LB FUEL)

EMISSIONS G/HR G/HP-HR CONC.

HC 131. 1.57 58.PPMC

co 359. 4.32 79. PPH

NOX 1241, 14.92 167. PPM (D)

NOX,CORR 1297. 15.53

co2 925. 1.08 PCT

02 19.53 PCT

CORRECTION FACTOR SUMMARY:

EPA NOX CF = 1.0409 NOX-KH = 1.0335 NOX -KT = 1.0000
WET EXH HC CF= .9860 AIR TEMP CF = .9887 BAROM CF = 1.0029
FUEL TEMP CF = .9830 FUEL S.G. CF = 1.0049 FUEL HHVY CF = ,9896
PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6784.0-69

FILTER PAIR WEIGHT GAIN (mg) 1.453

SAMPLE VOLUME (scf) 38.691

DILUTE PM CONCENTRATION (mg/scf) .038

C02-BASED DILUTION FACTOR 3.980
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .149
PARTICULATE MASS EMISSION RATE (g/hr) 21.
BRAKE - SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) .250
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LOCOMOTIVE EMISSIONS

SwRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION = S#RI SA.TX
LOCOMOTIVE UNIT # =  CSX #2629 COMPUTER PROGRAM =  EPA.FOR
THROTTLE NOTCH = Notch 2 TEST CONFIGURATION = C20
TEST DATE = 10/30/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER = 4710
SwRI FUEL CODE = EM-3005-F FUEL H/C RATIO = 1.81
BAROMETER = 29.IB (in. Hg) ENGINE INTAXE AIR =  85.(°F)
DRY BULB TEMP 85. (°F) WET BULB TEMP 70. (°F)
ABS HUMIDITY = 88.97 (GR/LB) RELATIVE HUMIDITY =  47. (D)
ENGINE PERFORMANCE SUMMARY:
ACCESSORY HORSEPOWER:
AUXTLLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP = 6.5
TRACTION MOTOR BLOWER HP = 6.6
INERTIAL SEPERATOR BLOWER HP = 1.0
RADIATOR FAN HP = 31
TOTAL ACCESSORY HP = 21.1
FUEL RATE {OBS} = 134.0 (LB/HR)
ALT. VOLTS = 378, ALT, AMPS = 555, ALT. EFF. = .939
FLYWHEEL HP = 320.8 OBS. SFC = .4177  AAR CORR. SFC =  .4098
CALCULATED A/F = 93.86 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 145. .45 53.PPMC
Co 433. 1.35 79. PPM
NOX 2966. 9.25 331. PPM (D)
NOX,CORR 3068. 9.56
co2 599, 2.24 PCT
02 17.91 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0343 NOX-KH = 1.0281 NOX-KT = 1.0000
WET EXH HC CF= .9759 AIR TEMP CF = .9887 BAROM CF = 1.0028
FUEL TEMP CF = .9850 FUEL S.G. CF = 1.0049 FUEL HHV CF = .9896
PARTICULATE INFORMATION
FILTER PAIR I.D. NUMBER 6785.0-70
FILTER PAIR WEIGHT GAIN (mg) 4.229
SAMPLE VOLUME (scf) 38.405
DILUTE PM CONCENTRATION (mg/scf) 110
C02-BASED DILUTION FACTOR 4.854
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) .534
PARTICULATE MASS EMISSION RATE {g/hr} 80.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE {g/hp-hr) .282

D-18

(LB/HP-HR)




LOCOMOTIVE EMISSIONS

SWRI PROJECT NO. 08-2999-001

LOCOMOTIVE MODEL = EMD GP38 TEST LOCATION =  SwRI SA,TX
LOCOMOTIVE UNIT # =  (SX #2629 COMPUTER PROGRAM EPA.FOR
THROTTLE NOTCH = Notch 3 TEST CONFIGURATION = €20
TEST DATE = 10/30/ 0 ENGINE MODEL = EMD 16-645E3
TEST NUMBER 5/10
SWRI FUEL CODE = EM-3005-F FUEL H/C RATIO = 1.81
BAROMETER 29.18 (in. Hg) ENGINE INTAKE AIR =  84.(°F)
DRY BULB TEMP = 84 (°F) WET BULB TEMP = 70, (°F)
ABS HUMIDITY = 87.03 (GR/LB) RELATIVE HUMIDITY =  49. (%)
ENGINE PERFORMANCE SUMMARY :
ACCESSORY HORSEPOWER:
AUXILLARY GENERATOR HP = 4.0
AIR COMPRESSOR HP 8.3
TRACTION MOTOR BLOWER HP = 13.9
INERTIAL SEPERATOR BLOWER HP = 2.1
RADIATOR FAN HP = 64
TOTAL ACCESSORY HP = 34,8
FUEL RATE (OBS) = 228.0 (LB/HR)
ALT. VOLTS = 515, ALT. AMPS = 750, ALT. EFF. = .939
FLYWHEEL HP = 586.6 0BS. SFC = .3B87  AAR CORR. SFC = .3815 (LB/HP-HR)
CALCULATED A/F = 70.70 (LB DRY AIR/LB FUEL)
EMISSIONS G/HR G/HP-HR CONC.
HC 214. .36 60.PPMC
Co 374. .64 54. PPM
NOX 5626. 9.59 491. PPM (D)
NOX,CORR 5791. 9.87
co2 559. 2.99 PCT
02 16.78 PCT
CORRECTION FACTOR SUMMARY:
EPA NOX CF = 1.0292 NOX-KH = 1.0240 NOX-KT = 1.0000
WET EXH HC CF= .9696 AIR TEMP CF = .0892 BAROM CF = 1.002B
FUEL TEWP CF = 9865 FUEL 5.G. CF = 1.0049 FUEL HHV CF = .9896

PARTICULATE INFORMATION

FILTER PAIR I.D. NUMBER 6786.0-71
FILTER PAIR WEIGHT GAIN (mg) 5.570
SAMPLE VOLUME (scf) 38.236
DILUTE PM CONCENTRATION (mg/scf} .146
C02-BASED DILUTION FACTOR 4.918
PARTICULATE CONCENTRATION IN RAW EXHAUST (mg/scf) 716
PARTICULATE MASS EMISSION RATE (g/hr) 156.
BRAKE-SPECIFIC PARTICULATE EMISSION RATE (g/hp-hr) . 266
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APPENDIX E

SMOKE OPACITY TEST RESULTS

Smoke Opacity

Max Max Max
s$ 30 sec 3 sec
EPA Cert Baseline #1/3 7% 8% 31%
EPA Cert Baseline #2/3 3% 9% 36%
EPA Cert Baseline #3/3 5% 6% 12%
Average 5% 8% 26%
CARB #1/3 4% 4% 8%
CARB #2/3 6% 7% 11%
CARB #3/3 5% void void
Average 5% 6% 9%
B20 #1/3 6% 7% 9%
B20 #2/3 6% 6% 9%
B20 #3/3 3% 4% 5%
Average 5% 6% 8%
C20 #1/3 5% 6% 7%
C20 #2/3 5% void void
C20 #3/3 3% void void
Averag_]e 4% 6% 7%
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APPENDIX F

LABORATORY ANALYSIS REPORT FOR NEAT BIO-FUEL
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Laboratory Analysis Report ’.”/;3‘-3

Laboratory Services
Date Reponted; 6/4/01
ReportTo: K. Shaine Tysan Subminad By:
Narional Renewable Ensrpy Laboratory Steve Fricz
1617 Cols Blvd & :izlﬂgrn‘ﬂﬂ R.EH;;Hh Instimore
Golden CO 80401 Culebra
Ban Antonig TX 7E238-5166
e
Typeof Bampls:  Biodiesel
Sampls ID: KS00110075 Bample Date: 10/31/2000 Taak: Drum
Bampls Deascription: Cods # EM-2997-F
Sample Notes:
MI#IM Heaults
K] “Fiash Pojut 146 °C
D 2709 Water and Sediment ° <0:025 vol. %
D 524 Carbon Residue, 0.06 % Carbon Residue
Ramshottom
D445 Kincmatle Viscosity 4.798 oSt @ 40°C
D 2622 Sulfur 0.0023 mazs % Sulfur
Ds13 Cetane Number 54,8
913-621-3603 Page | of2
1090-A Sunshine Road, Kanezs Ciry, K8 66115 KE00110075
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Results

. Method
05773 Cioud Point 5eC
D130 Copper Corrosion LA
D 564 Acid Number of
Petroleum Producty i
by Potentiometric
Titration
C. Plank C. Plank 0.007 mass % Pree Glycerin

0.325 mass % Monoglycerids
0.00 mass % Diglyceride
0.00 mass % Triglyceride

0.091 mass % Glyocerin

913-621-35603

1090-A Sunshine R?dixmm Ciry, K5 66115

Page2of2
K500110075
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