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Dear Mr. Wade, 

Clean Energy appreciates the opportunity to submit comments in response to Staff's LCFS Pre-
Rulemaking Concept white paper as well as the August 7, 2017 Rulemaking Workshop. We 
applaud the efforts of ARB Staff to strengthen the integrity of the Low Carbon Fuel Standard 
(LCFS) program through the implementation of a robust verification program. However, we 
believe that there are several key aspects of the proposed verification program that may impede 
the success of the current LCFS program without attaining measureable benefit. Implementing 
the verification program as proposed will subject low carbon fuel producers to significant (and 
increasing) verification costs, invalidation risk, and most importantly, possible disruptions of 
credit monetization. We agree that an LCFS verification program will strengthen the integrity of 
the fuel supply and credit markets in California, however, other verification programs such as 
the Renewable Fuel Standard (RFS) Quality Assurance Program (QAP) already exist that verify a 
large number of producers delivering fuel into California. The LCFS verification program should 
serve as a complementary rule package to the RFS QAP in an effort to minimize the cost and 
requirements to producers who are subject to both. 

Clean Energy owns the nation's largest network of natural gas vehicle fueling infrastructure and 
has been a long-time advocate and participant in the LCFS program with approximately 60 
million gallons of QAP-verified renewable natural gas dispensed in California in 2016 under the 
brand name Redeem. We look forward to continued collaboration with ARB Staff and other 
industry stakeholders through this regulatory amendment process. 

Proposed Verification Program 

Certified, Operational, and Verified Carbon Intensities 

The central focus of the LCFS verification program is validation of a fuel pathway holder's carbon 
intensity (CI) as the proposal requires annual Cl reporting and validation. Requiring annual CI 
verification is counter-productive to the foundation of the LCFS program and its standard 
requirements necessary to certify a fuel pathway. Under the current Regulation, a fuel pathway 
applicant must submit two full years of operational data in order to certify a fuel pathway and 
receive a valid carbon intensity score. Submitting at least 24 months of operating data serves to 
model the carbon intensity of the fuel pathway under "normal operating" conditions. Once 
certified, the fuel pathway holder is able to generate LCFS credits using this pathway and 
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certified CI for the foreseeable future. This approach provides the fuel pathway holder with cash 
flow certainty which is essential for financing renewable fuel production projects. 

Under the verification proposal, a fuel pathway holder's Cl is subject to change every year. 
Instead of using one CI for credit generation, the pathway holder must now contend with three 
different calculated CI scores: a certified Cl, operational CI, and verified Cl. The certified CI will 
no longer be the basis from which a pathway holder can generate credits, but rather a hard limit 
against which these new operational and verified CI's will be compared. This approach 
diminishes the need for a pathway certification process considering the verification proposal 
requires the calculation of an operational CI each year. Furthermore, if an entity's operational CI 
is actually lower than the certified CI it is likely that the pathway holder would apply for that 
new lower Cl to rightfully recognize the benefit of the actual operating Cl which again renders 
the original CI certification process impractical. Instead of creating a system of validation, this 
new approach to annual CI verification will likely trigger a large influx of annual CI application 
certifications (and invalidations) which will not only be costly but administratively burdensome 
for producers, verifiers, and ARB Staff. Fuel pathway holders should be able to generate credits 
using a certified CI for a minimum of two years before a Cl is required to be updated. 

Credit Invalidation 

Under the proposed verification program, invalidation risk is a strong concern for producers and 
pathway holders because LCFS credits are generated quarterly and proposed Cl verification 
occurs annually after credits have already been generated. This means that producers will be 
generating credits before having the operational data necessary to corroborate the certified CI 
for the given year. This puts all of the credits generated during the period (up to four quarters 
worth of credits) at risk of invalidation if the operational Cl is higher than the certified Cl. As a 
result, credit generators will hold perpetual invalidation risk which will have significant negative 
impacts on the LCFS credit market. Credit generators will have to minimize invalidation risk by 
holding credits (banking credits generated from low carbon fuel production), thus decreasing 
market liquidity. 

Furthermore, there is concern as to the expected time required to certify a new pathway once 
an existing certified pathway has been invalidated through the annual CI verification process. 
Long administrative delays during pathway certification (and re-certification) subjects credit 
generators to the risk of losing the ability to generate credits in the short term while new 
pathways are approved. Although we understand that credit generators can use the temporary 
fuel pathway codes for credit generation, the CI's for these pathways are ultra-conservative and 
are often not indicative of a facility's actual operations. Generating credits using the temporary 
fuel pathway codes represents a significant opportunity cost of lost revenue for fuel producers. 
Certainty in the ability to generate credits is tantamount for the continued production and 
delivery of renewable fuel into the California transportation fuel market. 
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Verifier Qualifications and Set Aside Risk 

The scope of the requirements for the proposed verification program are significant and will 
require a high level of expertise among the field of verification firms. Firms must employ (or sub-
contract) experts in various fields such as GREET modeling, fuel specific transactions, renewable 
fuel production, and transportation fuel logistics. Finding qualified firms to complete the full 
scope of verification work will be difficult especially given the fact that there are only three 
significant RFS QAP providers. Furthermore, because the LCFS is a revenue generating program, 
verification firms will have to assume significant liability with respect to the credits they choose 
to verify. Unlike MRR verifiers, LCFS verifiers will have to assume the liability of improper credit 
validation which can represent significant financial risk. This is a risk that many small firms 
simply will not be able to bear, thus limiting the number of qualified verification firms and 
potentially increasing costs for LCFS participants. 

The qualifications of a verification firm are important because any mistake made by a verifier 
puts the credit generator at risk for a set aside. Similar to invalidation risk, the set aside process 
will delay a credit generator's ability to generate and monetize credits as the set aside 
verification report is re-verified and approved by ARB. As we previously stated, certainty in the 
ability to generate credits in an ongoing and timely manner is essential for the continued 
production and delivery of renewable fuel into the California transportation fuel market. 

Clean Energy Verification Proposal 

Clean Energy proposes to remove the annual CI verification requirement from the proposed 
verification program. Instead, ARB should implement an expiration date on all certified 
pathways not to exceed two years. Upon expiration, the pathway holder must "re-certify" their 
pathway by submitting the most recent two years of operating data to ARB. During this re-
certification process, a site visit to the renewable fuel production facility will be conducted by 
the verifier (preferably completed during the RFS QAP site visit) and the new Cl score will be 
confirmed. 

This method creates a system of mandatory submission of operational data every two years in 
order to maintain a fuel pathway in the LCFS program. This provides certainty to ARB that 
pathway holders are generating credits using updated operational data. It also provides a more 
stable two year timeframe for a pathway holder to use a certified CI without risk of invalidation 
or delay in credit generation. This proposal not only ensures Cl compliance, but it also minimizes 
the scope of verification and keeps costs to LCFS producers low. 

LCFS Pathway holders should be allowed to use a certified Cl for a pre-determined length of 
time without risk of invalidation, especially considering that the Cl is computed using two years 
of actual operating data. The current (and even proposed) GREET and OPGEE models use data in 
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arrears for calculating emission factors and other assumptions necessary in determining 
pathway carbon intensities. If the GREET and OPGEE models use data in arrears, then fuel 
pathway holders should be able to do the same and generate credits for a full two years 
corresponding with a Cl based on two full years of certified operational data. Furthermore, with 
the implementation of GREET 3.0 in 2019, this will be the second revision of the GREET model in 
five years. With respect to biogas pathways, the differences between GREET 1.8b, GREET 2.0, 
and GREET 3.0 have been significant. Over a short five year time frame, biogas CI's have been 
subject to changes of 50% or more due to changing methodologies and assumptions in the 
GREET model. Given the volatility in the GREET model over the years, it would make the most 
sense to avoid annual CI verifications as it is likely that another significant change can come in 
the next release of the GREET model which would render previous model assumptions and 

annual "verification" against these assumptions moot. 

The central focus and goal of the LCFS verification program should be aimed at preventing 
double counting and monitoring fuel transaction data. As stated in our previous comment letter 
dated February 7, 2017, the RFS QAP program requires a full scale onboarding audit in addition 

to ongoing monthly and quarterly transactional audits confirming the volume of renewable fuel 
produced, injected into the commercial distribution system, and dispensed as transportation 
fuel in California. The QAP auditors verify this through analyzing offtake contracts, production 
statements, injection statements, pipeline statements, allocation reports, bills of lading, utility 
bills, dispenser records, fueling contracts, affidavits etc. The LCFS verification program should 
mirror the requirements of the RFS QAP program but exempt fuel pathway holders with 
facilities already enrolled in the RFS QAP program from additional LCFS verification. 
Methodologies for tracking and allocation of renewable fuel are the same under both programs, 
therefore adding an additional LCFS verification on top of the existing RFS QAP program only 
adds additional verification costs to LCFS fuel pathway holders without any clear benefit. 

Proposed Regulatory Amendments 

Removal of Fossil CNG as an Opt in Fuel 

Clean Energy agrees with staff's assessment that as the compliance curve continues to decline 
post-2020, fossil CNG is likely to become a deficit-generating fuel. The removal of opt in status 
from fossil CNG is inevitable. However, we believe there must be a phase in period for 
mandatory compliance especially during the years in which fossil CNG is still a credit generating 
fuel. Although the majority of CNG fuel produced in California is opted into the LCFS program 
today, there are still a number of small fleet owners and station operators who are unaware of 
any impending LCFS compliance requirements. Sudden regulatory or compliance costs may be 
difficult for these entities to bear especially if they are looking to invest in new low NOx engines 
for their fleets. Implementing an aggregator concept into the LCFS program would help alleviate 
the regulatory costs for of these smaller fleets. 
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Fossil CNG Look-Up Value 

The calculation for the look-up fossil CNG CI value must be re-evaluated. The current default 
look up value for fossil CNG specifies a compression efficiency of 97%, but this analysis only 
accounts for data from 24 stations which is too small of a sample size to truly represent the 
California average. Clean Energy recently submitted data on over 50 CNG stations in California 
with an average compression efficiency closer to 98%. Concepts such as net electricity use and 
direct electricity metering should be considered when calculating total compression efficiency 
which will have a positive impact on the overall final Cl score. In addition, where the compressor 
efficiency is an input into the simplified, fuel-specific calculators, it should be designated as a 
'Conditional Default" value as this would allow pathway applicants to demonstrate a site-

specific value if such data were available. Finally, updated tailpipe emissions data must be 
included in the fossil CNG look up pathway (and all other NGV pathways) to account for the 
increasing use of the new low NOx natural gas engines. 

Elimination of Flaring Credit 

Most biofuel pathways in the LCFS program discount the carbon dioxide present in the vehicle 
tailpipe (or electricity generator exhaust) based on the recognition that the CO2 is biogenically-
derived and does not add to the carbon dioxide burden in the atmosphere. However, landfill 
gas has been modelled by counting the carbon dioxide in the vehicle tailpipe but offsetting 
those emissions through the use of a credit for avoided GHG emissions from the flaring of the 
landfill gas that would have otherwise occurred. Mathematically, this approach is equivalent (as 
relates to carbon dioxide emissions) to discounting the carbon dioxide emissions in the tailpipe 
as is done for other biofuels. However, avoided flaring credits also includes avoided emissions 
of VOCs, CO, CH4, and N20. Clean Energy believes an accurate accounting of these benefits is 

important and recommends that Staff retain the flaring credit, but modify it such that the 
carbon dioxide reduction is removed from both the flaring credit and the vehicle tailpipe 
emissions. This will allow Staff to continue to align the accounting of tailpipe carbon dioxide 
from LFG pathways (and other biomethane sources with avoided flaring benefits) with other 
biofuels in the LCFS program, while continuing to recognize the benefits of avoided flaring with 
respect to other non-carbon dioxide GHGs. 

Calculation of Volume-Weighted Centroid for RNG Endpoint 

Clean Energy supports ARB's proposed methodology for calculating an RNG endpoint for 
purposes of determining the gas transmission distance. However, Clean Energy is concerned 
about the potential frequency with which this value may be updated and the impact that such 
changes could have on the administrative burden to pathway holders and ARB staff. It is also 
unclear whether periodic updates would create potential additional risk of credit invalidation 
under ARB's proposed annual verification program. Consequently, Clean Energy requests 
clarification from ARB Staff as to the anticipated frequency of updates to this value and 

-5 -



recommends that such updates occur no more frequently than once every three years - on the 
same schedule as future OPGEE updates. For pathways subject to periodic verification, the 
pathway should be verified against the RNG endpoint that was in effect at the time the certified 
carbon intensity value was issued so as to avoid any potential credit invalidation risk associated 
with updates to the endpoint. 

Modeling of L-CNG Pathways 

CA-GREET 2.0 appears to incorrectly model the typical L-CNG process at the station. As modeled 
in CA-GREET 2.0, ARB assumes that LNG is first vaporized and then compressed to CNG 
dispensing pressures. This is incorrect. L-CNG stations typically pump LNG to high pressures 
before vaporizing the liquid in an ambient heat exchanger to produce CNG. The pumping of 
liquid to high pressure is much more energy efficient than the compression of gas. 
Consequently, CA-GREET overestimates the energy needed for compression at the station. 
Additionally, because L-CNG stations often use ambient heat exchangers for vaporization, there 
is no meaningful amount of energy required for vaporization. In the proposed simplified fuel-
specific calculators, the compression and vaporization energy requirements appear to be 
"Standard" values. Clean Energy recommends that these values be updated using the correct 
modeling of a typical L-CNG station process and that the "Standard" values be changed to 
"Conditional Default" values. 

Calculating Credits from Non-Metered EV Charging 

ARB proposes a methodology to provide Electricity Distribution Utilities (EDU) with credits 
assessed to be otherwise unreported by public, workplace, and EV charging stations. These 
credits would be assessed by assuming "full electric vehicle use by vehicle type" and then 
subtracting the EV charging credits claimed by other parties in the EDU's service territory. The 
intent would be to avoid "stranded credit" associated with these unreported stations. 
Clean Energy is concerned with the proposed approach and disagrees with Staff's proposal. 
While Staff have provided little detail on the approach, some concerns are immediately 
apparent. Assuming "full electric vehicle use" is determined by EVs registered within an EDU's 
territory, applying the full use of these vehicles to the EDU ignores circumstances where a 
vehicle is registered in one EDU's territory but utilizes public, workplace, or fleet charging 
facilities in another EDU's territory. In such circumstances, the "full use" of the EV would be 
credited to one EDU while the workplace charging could be credited to facilities in another EDU. 
This would essentially lead to double counting of EV charging. Such an approach also fails to 
rely on "measured" electricity usage and could lead to significant overestimates of EV charging. 
Additionally, Clean Energy does not believe it is appropriate for ARB Staff to seek to generate 
credits on behalf of EDUs to avoid stranded credits, particularly when such stranded credits exist 
in other fuel categories and no such allowances for capture of these credits exist. As an 
example, it is clear that some volume of CNG is distributed in California that is not claimed 
under the LCFS program. However, there is no mechanism that allows the natural gas utility to 
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claim these stranded credits. Consequently, establishing such a mechanism for EDUs represents 
preferential treatment of EVs and is not a fuel neutral approach. 

Book and Claim-RNG 

Clean Energy asks for clarification on ARB's "book and claim" requirements as they relate to 
RNG. Specifically, we request that ARB staff clarify their position on the ability for RNG 
producers to claim environmental attributes on biogas held in storage. Due to extended 
approval timelines for RFS and LCFS registration approvals, biogas producers have had to store 
product biogas so as to not lose out on the environmental attributes. The producers should not 
have to lose out on environmental attributes solely due to regulatory delays. 

Fuel Neutrality 

It is important that ARB structure provisions in the amendment process to maintain the concept 
of fuel neutrality in the LCFS program. The concept paper states that ARB staff has initiated the 
process of developing more specific EER values for MDV and HDV EV applications yet there has 
been no process initiated to develop more specific EER values for MDV and HDV NGV 
applications. Under the current Regulation, HDV EV applications have specific EER values yet 
there is only one EER for HDV NGV applications. If ARB updates EV EER's, similar research and 
consideration must be considered for other fuel pathway EERs. Any technology improvements in 
fuel applications regardless of fuel type should be modeled in the LCFS program. This ensures 
ARB captures and reports accurate emission reduction data which is essential for the success in 
attaining California's emissions reduction goals. 

Updating EERs for EV and Fuel Cell Applications 

Clean Energy supports an accurate accounting of the relative efficiencies of technologies in the 
LCFS program. The EERs assigned to each technology have a significant impact on the credits 

generated within the program, as well as competition amongst the technologies for market 
share. 

Staff note they are working with ARB's Advanced Clean Transit team to develop more specific 
EER values for medium- and heavy-duty EVs, and may do the same for fuel cell vehicles. While 
the effort to improve the accuracy of the EER values is commendable, Clean Energy has 

significant concerns with the technical accuracy of the analysis to date. In particular, the use of 
chassis dynamometer data for EVs neglects the potentially substantial energy demands 
associated with heating, ventilation, and cooling systems. Internal combustion engines generate 
significant amounts of waste heat that are typically used to supplement HVAC heating demands. 
By contrast, EVs must typically supply all of the heat demand through heat pumps and 
resistance heaters. These demands can be substantial, relative to the average propulsion 
energy demand of the vehicle. 
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Additionally, the Altoona test data used to calculate EERs for electric buses does not include 
charger efficiency losses. Based on charging data included in the Altoona reports, charging 
efficiencies could range from 75-90%. Because neither CA-GREET 2.0 or the draft CA-GREET 3.0 
model include impacts of charging efficiencies in the calculated carbon intensity for electricity, 
the charging efficiencies must be incorporated into the EER values for these vehicles. It does 
not appear that ARB's analysis has appropriately accounted for the impacts of charging 
efficiency. 

Finally, Staff's proposal to develop more specific EERs would require fleets to document or 
otherwise demonstrate that the reported charging energy is being delivered to the appropriate 
vehicle type. As is the case with natural gas vehicles, dedicated fleets may be able to document 
the vehicles being charged on a per-charging event basis. However, some mixed fleets or fleets 
that offer a combination of public and private charging may have more difficulty in delineating 
the appropriate EERs for all electrical energy supplied. Consequently, Clean Energy 
recommends that Staff develop proposed requirements for documenting the types of vehicles 
receiving electricity being reported under various EERs. 

Clean Energy remains committed to providing unwavering support of the LCFS program and will 
continue to act as a resource to Staff through this regulatory amendment process. We believe 
that the best path forward is a verification program that utilizes the foundation in place through 
the RFS2 QAP program and does not rely on annual CI verification. Eliminating invalidation risk 

and minimizing verification costs are necessary for protecting the growth of renewable fuel in 
California. 

We appreciate the opportunity to provide comments and please feel free to reach out to us if 
you have any questions. 

Sincerely, 

Vice President, Public Policy and Regulatory Affairs 
Clean Energy Fuels Corporation 
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