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Background/History 

1970’s – Los Angeles named the first “Severe non-attainment 
region” for air quality by EPA. 

1980’s – Strict Air Quality Regulations Adopted for LA region 

1992 –  LA Metro adopts “Alternative Fuel” policy. 

2000 –  Metro commits to 100% CNG operation  

2011 –  Metro retires last diesel bus 

2017 –  Metro adopts goals for 100% RNG and Low NOx by 
2024, and 100% ZEB by 2030.  

2017 -  Metro awards contracts for 105 ZE battery electric 
buses 
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Los Angeles Air Quality Improvements Since 1976 

•  Zero smog alerts in 
last four years 

•  Number of health 
advisories and days 
above Fed Standards 
have dropped by 75% 
- 90%! 
 
 

•  Regulation and 
technology can 
impact regional air 
quality 
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Alternative Fuel Basics – What are Hydrocarbons? 
 

More Carbon = More Energy + More Emissions 
 

Hydrogen:   H2   High Fuel Cost, lowest emissions 
Methane (CNG, LNG):  CH4   Lower Fuel Cost, lower emissions 
Gasoline:   C6H14   Higher Fuel Cost, higher emissions  
Diesel:    C15H32;     Higher Fuel Cost, higher emissions 
Coal:   C240H90O4NS  Lowest Fuel Cost, highest Emissions 
Electricity:   NA   Note - Primarily sourced from hydrocarbons. 
RNG:   CH4   Methane but from a renewable or bio source 
GHG:   CO2, CH4 , Ozone  Methane has most severe emissions impacts  
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California Clean Air Incentive Programs 

•  LCFS and HVIP Programs 
•  California State Incentives for both ZE and Near ZE 

Technologies 
•  Increases taxes on conventional fossil fuels and carbon 

emissions to help offset costs for low/no emission 
alternatives 
–  Example – LA Metro’s contracts for RNG fuel cost 20-30% less 

than pipeline NG. Metro will transition to 100% RNG this year. 

•  State funding intended to recover any “Up charge,” and 
to offset capital costs for more expensive but cleaner 
technologies and fuels 
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Metro Orange Line Map 
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Metro ZEB Projects – Orange Line 

•  BRT line with 19 Miles of Dedicated ROW 
in San Fernando Valley 

•  30,000 daily riders 
•  4 Minute Headways 
•  Conversion to 100% ZEB operation by 

2020 
•  40 New Flyer articulated buses with 

250Kwh batteries;  
•  5 BYD buses with 590Kwh batteries. 
•  Siemens 450Kw Overhead Catenary 

Charging on ROW – continuous operation 
with 7-10 minutes charging per hour of 
operation during scheduled lay-overs. 

•  Effective but expensive technology option 
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Metro Silver Line ZEB Program 

•  30 Mile Line running in HOV 
lanes on 10, 110 Fwys 

•  60 BYD 40’ buses 
•  Buses will have 320Kwh of 

batteries; cost ~ $680,000/
bus. 

•  Charging infrastructure could 
end up being 20% of project 
cost 

•  Electricity rates and demand 
charges will be among the 
single biggest cost factors in 
both Metro ZE projects.  

•  BEB’s still emerging rapidly. 
For local services, we do not 
consider “BEB” electric buses 
to be commercially proven yet. 
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Notes about RNG and Low NOx Engines 

–  LA Metro will be 100% RNG/Low NOx by 2024  
–  Using RNG/Low NOx, LA Metro will realize 99% of the AQ benefits 

of their longer term transition to ZEB, and in half the time. 
–  The Cummins-Westport Near Zero NG engine is certified at 99% 

cleaner than current 2010 EPA standard for NOx. During testing at 
UCR, no NOx emissions detected (0.00!) 

–  By using RNG, operators can also reduce 80% of GHG emissions. 
–  Proven technology (no technology risk).  
–  Maximizes Metro’s emissions reduction 2018-2024 
–  60% of CA’s GHG/CH4 emissions is from agriculture (dairy), and 

recoverable as RNG. In some cases, recapturing RNG can have a 
negative carbon intensity. (Can RNG be “Less than Zero?” – YES!!!)  

–  Potential for RNG – if you have access to RNG, find a way to use it! 
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		 1985	 1990	 1991	 2000	 2010	 2016	

		NOx	(g/hp-hr)	 10.8	 6	 5	 4	 0.2	 0.02	

		PM	(g/hp)	 0.59	 0.59	 0.25	 0.05	 0.01	 0.01	

11 

= 

1080 540 54 

0.01 

Emission Reductions Since 1990’s 

1990 RTS-II Bus 1000+ Low NOx CNG Engines 
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Comparison of Metro CNG and Diesel Fuel Prices 2002-2016 
(cost/mile) 
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Average Fuel Cost Per Mile 
Diesel Fuel Cost/Mile CNG Fuel Cost/Mile 

 

LA Metro has saved about $500 million in fuel costs with its CNG Program 
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Summary 

•  Technology and regulation can 
have a big impact on regional air 
quality 
 

•  There are many factors that affect 
what combination of technologies 
make the most operational sense 
for a given duty cycle 
 

•  We should be making the use of 
every tool in our tool box to help 
reduce emissions and improve air 
quality in our regions 
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On Behalf of Los Angeles… 
 
Thank You 
 
John Drayton 
Drayton Consulting LLC 
john@drayton.consulting 
949-633-8348 


