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| ocomotive Emissions

Line-haul into/out of LA basin .
Local train service within basin g N
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— Railyards
— Ports and intermodal facilities
— Industrial plants

Locomotive servicing, maintenance, and testing
Many locomotives have two-stroke diesel engines

— Higher organic carbon (from lube oil)
— Lower elemental carbon




Locomotive Contribution to
SCAQMD Emissions Inventory

2004 Emissions TPD
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Total 37.3 1.03
Metrolink 3.04
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| ocomotive Emissions Issues

Switching vs. line-haul vs. local train operation

— Most switching and short-haul locomotives wer@edtfrom line-haul
service

— Common locomotive designs ill-suited for switchohgty cycle
Power requirements and dimensional constraints
Emission standards well behind truck and other norroad
engines
Slow turnover of locomotives

Prevalence of idle operation

— Present inventories/test methods understate Mlerissions by 25 to
50%

Industrial locomotives




EPA/CARB/UP/BNSF
Memorandum of Understanding

Average emissions equivalent to Tier 2 by 2010
Week penalty provisions

“Poison pill” provision — any further regulation cancels
\Y[e]¥

ULEL loophole




Switch Locomotives

Dedicated units designed for switch duty cycle

— “Green Goat” diesel/battery-electric series hybrid

— Multi-engine locomotives using smaller nonroad
engines

Engines have modern control technology

Engines run only when needed

Much better candidates for DPF and SCR retrofit




Servicing/Maintenance Emissions



Potential Emission Controls for
Line-Haul Locomotives



Status of SCR for Locomotives



Compact Urea SCR System
for Mobile Sources



Ferryboat Engine SCR System
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Pct Cat Inlet | NOx Emissions (g/BHP-hr) PM Emissions (g/BHP-hr)
Power |Temp. (0C)|Baseline|] w SCR | % Red || Baseline| w SCR % Red
Ultra-Low Sulfur Diesel
100% 271 3.29 0.64 | 80.4% 0.18 0.06 66.3%
85% 266 3.28 0.35| 89.3% 0.16 0.07 58.9%
75% 264 3.17 0.35 | 89.0% 0.20 0.07 62.7%
50% 273 3.11 0.10 | 96.8% 0.18 0.11 38.6%
25% 206 5.04 1.71 | 66.0% 0.07 0.05 34.2%
Idle 86 15.6 15.6 0.0% 0.14 0.00 100.0%
NOXx PM
* ——o—Baseline °% ——o—Baseline
3: 8-\ Compact SCR / 02 —#—w Compact SCR
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Locomotive Profile



SCR Catalytic Converter



NOX PM
Annual Emissions (tpy) 29.2 1.0
Emission Reduction (tpy) 23.4 0.5
Capital Cost $ 150,000
Annualized 36,584
Liters Urea/Year 42,048
Operating Cost $ 47,048
Total Annual Cost 83,632

Cost-Effectiveness

$ 2,949

$/ton




SCR Application to Freight Locomotives



