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October1, 2014

Michael S. Waugh

Chief, Transportation Fuels Branch
California Air Resources Board

Via email

Subject: Comments on ARB Technology Assessment: Transportation Fuels -
as presented at the September 3, 2014 workshop

Dear Michael,

We appreciate the opportunity to comment on ARB’s Technology Assessment for Transportation Fuels
presented September3™. VNG builds compressed natural gas (CNG) refueling stations to serve light-
duty natural gas vehicles (NGVs)—including cars, vans, and pickups operated by fleets as well as
everydaydrivers. While we are developing ourinitial station networks in Pennsylvania, Massachusetts,

and Texas, VNGis strongly interested in bringing consumer-friendly NGV fueling to the California market
as well, andisa member of the California Natural Gas Vehicle Coalition (CNGVC).

A Unique Role for NGVs

NGVs can play an important, unique role in achieving GHG emission reductions asa component of ARB’s
transportation strategy for both the heavy-duty and light-duty sectors. Asthe lowest-carbon fossil fuel,
natural gas providesinherent reductionsin GHGs of about 25% compared to gasoline while using the
same established internal combustion engine technology. Natural gas has particularimportance asa
solution forlargervehicles that are unlikely to be electrified in the nearterm due to weight and power
requirements, including not only heavy-duty trucks but important light truck fleet segments like
pickups and cargo vans as well.

Moreover, the higheroctane of natural gas gives it potential to achieve higher engine efficiencies than
gasoline if ICEs are fully optimized to take advantage of the properties of this fuel. While current NGVs
face an efficient penalty of about 5% for light-duty vehicles (and more for heavy-duty vehicles), thisis
due to the fact that at today’s low production volumes automakers simply convert existing gasoline
enginesto operate on natural gas. With sufficient marketadoption, automakers would have
justification to make the investments needed to design production-line NGVs with very high engine
efficiencies—in fact, an in-depth technology assessment report by the National Petroleum Council
indicated that NGV efficiencies could reach 69 mpg forsmall cars and 48 mpg for pickup trucks.?

Beyond theirspecificimportance in meetingthe needs of heavy-duty and light truck fleets, NGVs are
alsoimportant as a hedge against slow or postponed deployment of ZEVs across all vehicle segments,
which remains asignificantrisk despite efforts underway at both ARB and CEC to supporttheir
development. While ZEVs are obviously a critical component of ARB’s 2050 vision, they face significant
near-to-medium term market adoption challenges in terms of costs for batteries or fuel cells —and, for
EVs, additional consumeracceptance challengesinterms of range and refuelingtime. These challenges

! National Petroleum Council. Advancing Technology for America’s Transportation Future. August 2012.
http://www.npc.org/reports/FTF-report-080112/Chapter_14-Natural Gas.pdf
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are clearly surmountableinthe longterm, but putting all of the state’s emission reduction eggsin the
ZEV basketis a risky strategy in the near-to-medium term.

By contrast, NGVs face significantly lower barriers to adoption than ZEVs, with potential to achieve low
costs inthe near term with no sacrificesin range or refueling. NGVs use the same ICE platform as
conventional vehicles, and require only the addition of tanks made of relatively low-cost (steel or carbon
composite) materials. While incremental costs forthese vehicles are currently high, this stems only
from the small-volume conversion processandis notinherenttothe technology. The NPC projects that
incremental costs could fall by two thirds or more immediately with high-volume production —a
precedentwhich has already been demonstrated in Europe, where mass-produced NGVs have
incremental costs of $3,000 or lessin markets like Italy and Germany. Indeed, GMhas already reduced
the price of its bi-fuel natural gas pickup trucks by 10% this year compared to last year.

Due to this lack of technology risk as well as low natural gas costs, the NPC estimates that NGVs could
have “larger, earlier, and faster” impacts than ZEV alternatives. Allowingasignificantrole for NGVsin
ARB’s transportation planning would reduce overall program technology risks while achieving
immediate emission reductionsin parallel with ZEV market development.

Methane Emissions Are an Issue for All Alternative Fuels

The shale gas boom and growinginterestin NGVsin Californiaand nationwide has led to greater
scrutiny over methane leakage throughout the natural gas system, including the concerns highlighted by
ARB inits Technology Assessment. While there isaconsiderableamount of uncertainty surrounding
boththe degree of existing leakage as well as the appropriate methodology to use in evaluating the
greenhouse impact of these emissions (since methane has a much shorterlifespaninthe atmosphere
compared to carbon dioxide), the issue clearly merits ARB’s attention given the prominence of natural
gas inthe state’s overall energy mix.

Indeed, methane leakage is potentially a significant problem for ALL alternative fuel technologies —
not only NGVs, but electricvehicles (EVs), hydrogen fuel cell vehicles (FCVs), and ethanol-fueled cars
as well. Natural gas-fired power plants are the single largest source of electricity generation in the
state, accounting foralmost twice the generation of non-hydro renewables. Whilethe share of
renewables willundoubtedly grow, natural gas will likely remain animportant source of baseload power
for decadestocome. Natural gas is also the feedstock forthe vast majority of current production of
hydrogeninthe U.S., as well asa keyinputforethanol production. ltis unclear whether methane
leakage concerns were alsoincludedin the evaluations of EVs, FCVs, and biofuels, but ARB should apply
these findings across the board to get a clear picture of transport GHG emissions from all technologies.

Fortunately, acomparison between electricity grid and the natural gas grid is instructive. Justasthe
state’s electricity mixwill get gradually cleaner overtime and reduce the lifecycle GHGs of EVs, the
natural gas grid will also get gradually cleanerthanks toimprovements to both the grid itself and the
fuel transported throughit, reducingthe lifecycle GHGs of all fuels that depend on this feedstock.

Multiple Efforts Underway to Measure and Reduce Leaks

The first step towards evaluatingthe methane issueis to obtain better dataon how much methaneis
escapingand where the leaks are located. Asnoted by ARB inits presentation, there are awide range of
studies underway at the national level by institutions including EPA, Environmental Defense Fund (in
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collaboration with awide range of industry stakeholders), and the Gas Technology Institute, among
others, which will provide unprecedentedly detailed data on methane leakage atevery step of the
natural gas supply chain.

There are also several similar efforts underway by ARB, the Energy Commission, UC-Irvine, and others to
collectdataspecificto California’s natural gas distribution networks, which as ARB acknowledges s
critical given the heterogeneity among pipeline systems in different parts of the country. There is good
reason to expectthat methane leakage ratesin Californiaare less than the national average, since
western pipeline systems are generally newerand less leak-pronethan oldersystemsinthe eastern part
of the country.

Regardless of what these studies reveal in terms of the GHG impact of the state’s natural gas use, there
will certainly be opportunities forimprovement. The “Mitigation Ongoingand Potential” section of the
Technology Assessment presentation notes that there are a range of cost-effective means available to
reduce methane leakage, and ARBis developing a multi-pronged strategy to encourage the deployment
of such means. Many such efforts are underway and achievingresults at the state and federal level:

e Significant Reductions Already Happening Upstream: Accordingto the most recent reportfrom
EPA’s Greenhouse Gas Reporting Program, methane emissions from petroleum and natural gas
systems have decreased by 12% since 2011, and methane emissions from hydraulicfracturing
operations have fallen 73%.2 These gains have been largely due to voluntary actions; deeper
reductions will come with the implementation of EPA regulations (which mandate the use of
“green completions” that capture emissions atthe drilling site) in the nextyear.

e Benefits from Accelerating Pipeline Maintenance: As noted above, itis likely that California’s
natural gas system leakage is significantly lower than the national average. Still, accelerated
replacementand repairschedules for natural gas pipelines can yield significant benefitsin terms
of both reduced methane emissions as well as job creation, as discussedinarecentreportfrom
the Blue-Green Alliance (a coalition of labor unions and environmental groups) entitled
“Interconnected.”® Such an initiativesin California represent an opportunity to seize “low-
hanging fruit” in the effortto reduce methane leaks.

e NewTechnologies to Improve Leak Detection and Repair: New technologies willfurther
facilitate the detection and reduction of methaneleaks. Forinstance, the Environmental
Defense Fundis collaborating with seven oil and natural gas companies to hold a “Methane
Detectors Challenge” that will fund designs forinnovative new low-cost devices to monitor
natural gas distribution systems for methane leaks and enable theirrapid repair.* Technology
demonstrations of these devices are currently underway, with industry purchase and
deploymentto followinlate 2015.

2 Environmental Protection Agency. “EPA Releases Greenhouse Gas Emissions Data from Large Facilities.” Sept 30,
2014. http://yosemite.epa.gov/opa/admpress.nsf/0/58d0225b6c4023ea85257d63005¢ca960?0penDocument

3 Blue-Green Alliance. “Interconnected: The Economic and Climate Change Benefits of Accelerating Repair and
Replacement of America’s Natural Gas Distribution Pipelines.” http://www.bluegreenalliance.org/interconnected
4 Environmental Defense Fund. “Methane Detectors Challenge.” http://www.edf.org/energy/natural-gas-
policy/methane-detectors-challenge
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For all these reasons and many more, there is good reason to believe that the methane leakage issue
will become better understood and more effectively mitigated in the years ahead, which will improve
the lifecycle GHG emissions of NGVsinthe state — as well as the EVs, FCVs, and ethanol-fueled vehicles
that also depend on this feedstock. Continued attention to thisissue by regulators, the industry, and
environmental groups is crucial to achieving these methane emission re ductions, but these efforts can
proceedintandemwith ARB’s continued support forthis inherently clean, low-emission fuel.

Reducing the Carbon Intensity of the Natural Gas Mix

In additiontoreducing the overall methane leakage rates of the natural gas system, further climate
change benefits can be achieved by improving the lifecycle GHG profile of the gas being transported
throughthe system. Gas pipelines can accommodate blends of fossil natural gas with biomethane as
well as hydrogen derived from renewable energy generation, enabling them to serve as a low-cost,
widespread distribution system for an increasingly low-GHG fuel mix —much like the electricity grid.

e Biomethane:Biomethane generated from sources like landfills, wastewater treatment plants,
and livestock operations can be captured and processed to pipeline gas standards, allowingitto
be used interchangeably asa “drop-in” biofuel capable of reducing GHG emissions of NGVs by
90% or more compared to gasoline —including potentially carbon-negative pathways. Because
these lifecycle GHG reductions are achieved by capturing methane that would otherwise escape
intothe atmosphere, the use of biomethane not only reduces overall GHG impacts but directly
offsets methane leakage in the natural gas system.

The potential forbiomethanein the transportation sectoris drawingincreased attention from
both natural gas fueling providers and policymakers. CNGVC membersincluding Clean Energy
and Waste Managementare makinga push to increase the use of biomethanein theirfueling
stationsin the state, and AB 1900, passed last year, has tasked the state Public Utilities
Commissiontodevelop standards to allow and encourage the injection of processed
biomethane from landfills—the largest and lowest-cost source of biomethane —into the natural
gas grid. Moreover, the state’s Low Carbon Fuel Standard provides along-term policy
framework toincentivize biomethane use inthe transportation sector, giving transportation
potentially the greatest market ‘pull’ forthis ultra-low carbon fuel.

e Hydrogen Blends (aka “Powerto Gas”): The injection of low-level (10-20%) blends of hydrogen
intothe natural gas pipeline system offers the potential to furtherimprove the emissions profile
of natural gas in the state while also meetingthe goals of increasing the use of California’s
abundantrenewableenergy resources. Connecting utility-scale solarand wind farms to the
electricgrid can pose significant costand permitting hurdles in many cases, particularly for large
but remote renewable resources located inthe desert and otherareas far from population
centers. Moreover, the intermittency of solarand wind generation can pose an additional
challenge to grid operators — particularly as these resourcesincrease theirshare of generation.

“Power-to-gas” applications, atype of hydrogen energy storage, is an alternative to the
transmission of renewable energy through the electricity grid thatinvolves anintermediate
step:the on-site conversion of renewable generation to hydrogenvia electrolysis of water. This
hydrogen gas can then be injected into the natural gas pipeline system, where it can either
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reduce the GHG profile of natural gas used in existing applications (including NGVs as well as
natural gas power plants) orextracted as pure hydrogenforuse infuel cells. A numberof
power-to-gas demonstration projects are currently operatingin Germany and the UK.®

In additiontoreducingthe lifecycle GHG emissions of the gas transported through the pipeline
system, the National Renewable Energy Laboratory has found that hydrogen blends would
likely reduce natural gas leakage due to the higher mobility of hydrogen molecules, resulting
in a further reduction in system-wide GHG emissions.®

While efforts tointegrate biomethane and hydrogeninto California’s gas grid are at their early stages,
these approaches hold significant long-term promise. And, thanksto policiesand regulationsthat
encourage clean energy and low carbon fuels, Californiais positioned to be a leader in the deployment
of these solutionson alarge scale.

Conclusion

Natural gas isan inherently clean fuel, capable of reducing both GHGs and smog-forming pollutants
fromvehicles powered by internal combustion engines. It has particularvalue as an alternative for
heavy-duty as well as light trucks that are unlikelyto have commercially-available ZEV alternatives in the
foreseeable future. And, with significantly lower cost and performance barriers to consumer adoption
than ZEVs, NGVsoughtto have a significantrole in arisk-managed portfolio of transportation
technology pathways supported by the state, especiallyinthe near-to-medium term.

Methane leakage is a seriousissue, and one that all alternative fuel technologies mustaccountfor, not
only NGVs. Fortunately, there are anumber of efforts underway to reduce leakage from natural gas
transmission and distribution as well asimprove the GHG profile of gas transported through the pipeline
system. ARB has a major role to play in both of these areas, and it should continue to vigorously pursue
such efforts toimprove natural gas GHG emissionsin tandem with continued supportforNGVsasa
platformforincreasingly low-carbon fuels. Muchlike EVs, NGVs are a lower-carbon alternative today —
and will deliver steadily-increasing air quality and greenhouse gas benefits overtime.

Sincerely,

John Atkinson

Director of Regulatory and Government Affairs
VNG

jatkinson@vng.co

5 ITM Power. “Power-to-gas Energy Storage.” http://www.itm-power.com/energy-storage/power-to-gas-energy-

storage-solution/

6 National Renewable Energy Laboratory. “Blending Hydrogen into Natural Gas Pipeline Networks: A Review of Key
Issues.” http://energy.gov/sites/prod/files/2014/03/f11/blending_h2 nat gas_pipeline.pdf
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