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September 23, 2015

Via Electronic Mail, Overnight Mail & Hand Delivery

Clerk of the Board

California Air Resources Board
1001 “T” Street, 23rd Floor
Sacramento, CA 95812

Re: Proposed Amendments to the California Low-Carbon Fuel Standards
Regulation and the Proposed Regulation of the Commercialization of
Alternative Diese! Fuels

Dear Madam Clerk:

I am submiiting the following comments on behalf of Growth Energy, related to
the California Air Resources Board’s (“ARB”) September 24-25, 2015, hearing on the Proposed
Amendments to the California Low-Carbon Fuel Standards Regulation (the “L.CFS regulation”)
and the Proposed Regulation of the Commercialization of Alternative Diesel Fuels (the “ADF
regulation”). The LFCS regulation and the ADF regulation are collectively referred to herein as
the “Regulations.”

Growth Energy requests that ARB decline to adopt the Regulations. As explained
previously, there are numerous open issues, uncertainties, inconsistencies and procedural errors
that have marked this regulatory process. ARB may not, under CEQA, the APA, and its own
certified regulatory program, take action on the Regulations, as currently proposed. Instead,
ARB Staff should work with stakeholders to craft a better regulation; seriously consider
alternatives that would avoid the recognized “significant and unavoidable” effects of the
Regulations; and analyze all fuels in a consistent and fair manner.

In addition to these comments, T have enclosed the Declaration of James C.
Lyons, which is enclosed as Attachment “A.”
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A, The FEA Should Be Revised to Employ a Baseline that Analyzes the
Project as a Whole, and Recognizes that Environmental Review of the
Regulations Commenced Well Before 2014

ARB has never performed a legally valid environmental review of the original
LCFS regulation. Rather, in POET, LLC v. California Air Resources Board (2013) 218
Cal.App.4th 681 (“POET™), the Court of Appeal found that ARB approved that regulation on
April 24, 2009, without completing the environmental review process, and impermissibly
delegated authority to complete the environmental review process to the Executive Officer. The
Court found that CARB’s actions violated CEQA, and directed the superior court to issue a wiit
enjoining enforcement of the LCFS regulation beyond 2013 levels.

Now, rather than evaluating the effects of the original LCFS regulation that is
presently being enforced, ARB ~— through a regulatory slight-of-hand apparently designed 10
artificially limit environmental review — is apparently seeking to “re-adopt” the LCFS regulation.

First, regardless of whether ARB characterizes its action as “modifying” or “re-
adopting” the LCES rc—:gulation,1 the fact remains that ARB must consider the whole of the
project, and the environmental review of the LCFS regulation commenced in 2009. Instead,
ARB here has aftempted to analyze only those impacts associated with the modified LCFS
regulation.

“CEQA forbids ‘piecemeal’ review of the significant environmental impacts of a
project.”” (Berkeley Keep Jets Over the Bay Comm. V. Bd. of Port Comm'rs (2011) 91
Cal.App.4th 1344, 1358, as modified on denial of rel’g (Sept. 26, 2001).) The Public Resources
Code, section 21002.1, subd. (d) requires the lead agency to “consider[ | the effects, both
individual and collective, of ail activities involved in [the] project.” [emphasis added.] Further, a
project for CEQA purposes means “the whole of an action.” (Code Regs. tit. 14, § 15378.) Thus,
to comply with the writ in POET, to avoid piecemealing, and to accurately apprise the public and
the decisionmakers of the potentially significant effects of the L.CFS regulation and the ADI
regulation, ARB must analyze the effects of the entire project — not just the “re-adopted”
regulation. :

Growth Energy’s prior commenis also argued that, by failing to analyze the
original regulation’s impacts, ARB is using an inaccurate environmental baseline for its review
of the regulations.

il
i

: Based on the agenda released by ARB Staff, ARB is not seeking to rescind the existing

regulation.
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In addition to these concerns, documents released by ARB have revealed that
ARB is using a pre-LCFS baseline (i.e., 2009/2010) for some favored fuels, but using a 2014
baseline for others. Specifically, as explained in the Lyons Declaration, ARB will be proving
LCES credits for electric forklifts and fixed guideway systems “despite the fact that electricity
was already being used as a fuel for these applications in 2010,” and that there will be *no
increase in the use of electricity relative to 2010 levels to oceur as a result of the LCE'S
regulation,” (Decl. Lyons 9 15.) In other words, ARB’s baseline presumes electric forklifts and
fixed guideway systems presently do not exist, even though that is obviously not the case.

ARB treats Midwest corn ethanol differently. Specifically, ARB’s analysis
recognizes that corn ethanol “was being added to gasoline in California in 2010,” and includes
present use of corn ethanol in its environmental and regulatory baseline.

Based on the foregoing, ARB has failed to use consistent baselines across the
spectrum- for fuels regulated under the regulations. ARB cannot assert that it should not be
required to use a pre-regulation (2009) baseline, while it is specifically using a baseline other
than 2014 for some fuels, including electric forklifts and fixed guideway systems. In addition, it
is unfair (and internally inconsistent) to analyze fuels such as corn ethanol using 2014 levels,
while applying different standards for others.”

ARB Staff has also asserted a baseline using the date upon which the
environmental review commenced (2009) would not “yield meaningful information for
environmental analysis.” (Responses to Comments at 2-352.) This is inaccurate, however, as it
is possible to determine the amount of unmitigated NOx emissions were generated by the
original LCFS regulation — which ARB previously conceded was significant — and determine
how to mitigate those impacts. (See, ¢.g., Bakersfield Citizens for Local Control v. City of
Bakersfield (2004) 124 Cal. App.4th 1184, 1204.)

Thus, as explained previously, (i) ARB’s baseline for environmental review is
unclear, and shifts based on the type of fuel being analyzed, (ii) ARB has impermissibly ignored
pre-2014 impacts, contrary to both the writ issued in POET, CEQA, and common sense; (iii)
ARB has failed to include analysis of impacts associated with the original regulation (which bas
never undergone valid CEQA review), under a cumulative impacts analysis or otherwise; (iv)
ARB has impermissibly piecemealed/segmented environmental review; and (v) the project
description is unstable and thus inadequate under CEQA.

2 ARB also appears to have analyzed at least one alternative using a different baseline than

the LCES regulation. Specifically, one alternative is the Gasoline-Only Compliance Curve
Alternative, which ARB asserts “would achieve a 10 percent reduction in CI by 2020 from a
2010 baseline for gasoline and gasoline substitute fuels only.” By focusing on 2010 as the
baseline year for the Gasoline-Only Compliance Curve Alternative, and 2014 as the baseline for
the LCFS regulation and the ADF regulation, ARB is not analyzing the environmental effects of
the alternatives in an internally consistent manner.

{7011/003/00573286.DOC)
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- B. Because the Growth Energy Alternative Is Feasible, and Would
' Fliminate the “Significant and Unavoidable” Effects of the
Regulations, ARB Cannot Adopt the Regulations as Proposed

Growth Energy has previously commented that ARB’s discussion of the Growth
Energy Alternative to the ADF regulation is insufficient. Specifically, although the Growth
Energy Alternative would cause the potentially significant impacts identified in the EA, and
would also not result in fuel shuffling, ARB has rejected the alternative.

ARB Staff asserts they rejected the Growth Energy alternative because (i) it
purportedly does not meet the objective of “greater innovation and development of cleaner
fuels,” and (ii) it allegedly “would not reduce any potentially significant environmental effects,
and that although the alternative may accelerate the timeframe of emissions benefits compared to
the proposed ADF Regulation it would do so at an unreasonable cost, in a way that may not be
technically feasible, and would be unnecessarily striet.” (Responses to Comments 2-392)

These assertions are crroneous, and not supported by substantial evidence in the
record. As explained in Growth Energy’s February 17, 2015, comments, there is no evidence in
the record to suggest the Growth Energy Alternative would not spur “inpovation and
development of cleaner fuels”; rather, James M. Lyons stated in his February 17, 2015,
declaration that the Growth Energy Alternative would have such an effect. Further, a feasible
alternative that would substantially reduce the project’s significant impacts should not be
excluded from the analysis simply because it would not fully achieve the project’s objectives.

(See Habitat & Watershed Caretakers v. City of Santa Cruz (2013) 213 Cal.App.4th 1277,
1304.)

ARB’s assertion {hat the Growth Fnergy Alternative “would not reduce any
potentially significant environmental -effects” is erroneous, and belied by ARB’s own
environmental document. ARB concedes the Growth Energy Alternative would have
environmental benefits, as it “may accelerate the timeframe of emissions benefits compared to
the proposed ADF Regulation,” (Responses to Comments 2-392,) Further, the EA finds that
impacts associated with the construction of new and modified fuel production facilities would be
“significant and unavoidable.” Because the Growth Energy Alternative does not contemplate the
construction of new and modified fuel production facilities, the Growth Energy Alternative,
would entirely avoid the potentially significant effects described in the EA,

In any event, ARD presents no evidence to suggest the Growth Lnergy
Alternative “would not reduce any potentially significant environmental effects.” CEQA,
however, provides that an agency may not rely on an unanalyzed theory that an alternative might
not be environmentally superior to the project; rather, to reject an alternative, the agency must
provide facts and analysis to support such a conclusion. (Habitat & Waiershed Caretakers v.
City of Santa Cruz (2013) 213 Cal. App.4th 1277, 1305; Kings County Farm Bureau v. City of
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WANGER JONES HELSLEY PC

Clerk of the Board

California Air Resources Board
September 23, 2015

Page 5

Hanford (1990) 221 Cal.App.3d 692, 737.) Because ARB has provided no such facts, it cannot
lawfully adopt the regulations without analyzing and considering the Growth Energy Alternative.

ARB also asserts, without evidence, that the Growth Energy Alternative would
impose “unreasonable cost[s],” and “may not be technically feasible.” (/d. [emphasis added].)
First, these statements are insufficient for ARB to argue the Growth Energy Alternative is not
feasible, as (1) ARB staff merely asserts the costs would be potentially “unreasonable,” and
“infeasible,” and (if) ARB staff merely asserts that the Growth Energy “may” not be technically
feasible, without explaining why that “may” be the case. '

But even if ARB were asserting the Growth Energy Alternative were not
“feasible,” CEQA plainly provides that findings of “infeasibility” sufficient to reject an
alternative — where, as here, there are significant and unavoidable impacts — must be supported
by relevant economic evidence. (See Uphold Our Heritage v. Town of Woodside (2007) 147
Cal.App.4th 587, 601.) Here, ARB has proffered no evidence the Growth Energy Alternative
would be “infeasible” in any respect.

ARB camnot ignore the Growth Energy Alternative. ARB’s own certified
regulatory program provides that “[a]ny action or proposal for which significant adverse
environmental impacts have been identified during the review process shall not be approved of
adopted as proposed if there are . . . feasible alternatives available which would substantially
reduce such adverse impact.” (17 Cal. Code Regs., § 60006.) Here, the regulations would result
in “significant and unavoidable” environmental effects, that would be eliminated entirely by the
Growth Energy Alternative. ARB Staff admits the Growth Energy Alternative would actually
“gecelerate the timeframe of emissions benefits compared to the proposed ADF Regulation.”
(Responses to Comments 2-392 [emphasis added].) ARB Staff therefore cannot argue the
Growth Energy Alternative supposedly would not be “accomplished in a successful manner
within a reasonable period of time,” nor can ARB Staff argue the Growth Bnergy Alternative is
somehow inconsistent “with the state board’s legislatively mandated responsibilities and duties.”
(17 Cal. Code Regs., § 60006.) As a result, pursuant to Section 60006, ARB cannot approve the
regulations as drafted, and must instead consider the Growth Energy Alternative.

3 Notably, while ARB Staff on the one hand argues the Growth Energy Alternative would

result in “unreasonable costs,” the regulations as drafted could essentially drive U.S. Midwestern
corn ethanol out of the California market in exchange for cane ethanol from Brazil within a few
years. Because ARB has presented no evidence to back-up their assertions with respect to the
rejection of the Growth Encrgy Alternative, it is unclear why the economic costs in one context
are “unreasonable,” but supposedly “reasonable” in another. This is particularly true in light of
Growth Energy’s concerns regarding the SRIA and ARB’s economic analysis, which are equally
flawed.

{7011/003/00573286.DOC}
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ARB also cannot approve the regulations as currently proposed because (i} the
Growth Bnergy Alternative was wrongfully omitted from the EA, (i) ARB lacks substantial
evidence to support its decision not to include the Growth Energy Alternative in the EA, (iii) the
EA does not include a reasonable range of alternatives (as it, inter alia, omits the Growth Energy
Alternative, or any other meaningful alternative), and (iv) ARB cannot find overriding
considerations justify the adoption of the regulations despite the admittedly significant impacts
that would be avoided by the implementation of the Growth Energy Alternative.

C. The Rulemaking File Includes No Evidence, Analysis, or Technical
Basis for the Relaxation of NOx Control Levels Resulting from the
“Grand Compromise” Between the Biodiesel Industry and CARB
Staff

As explained in the accompanying declaration of James M. Lyons, the NOx
Control Levels included in the final proposed ADF regulation are far less stringent than those
proposed in the July 29, 2014, Preliminary Rulemaking Proposal for Biodiesel Use as an
Alternative Diesel Fuel. (Decl. Lyons §{ 6-7.) This appears to have been the result of a “great”
or “grand” compromise between CARB and biodiesel interests. (See id.)

There are no documents in the rulemalking file regarding or reflecting the terms of
any such “compromise,” nor are there any communications between the biodiesel industry and
CARB Staff relating to such negotiations. (/d.) Moreover, there is no evidence or other data in
either the rulemaking file or the EA explaining why the NOx Control Levels were reduced so
dramatically between July 2014 and February 2015, nor is there any technical basis to support
the relaxation of the NOx Control Levels. (Id.) :

Prior to its consideration of the Regulations for adoption, ARB should disclosure
the terms of the compromise referenced by the commenting parties, and provide the technical
basis to support the relaxation of the NOx Control Levels.

D. ARR TFailed to Adequately Respond to Comments

ARB’s certified regulatory program requires that ARB receive, summarize, and
respond to comments received during the evaluation of the Regulations:

If comments are received during the evaluation process which raise
significant environmental issues associated with the proposed action, the
staff shall summarize and respond to the comments either orally or in a
supplemental written report. Prior to taking final action on any proposal
for which significant environmental issues have been raised, the decision
maker shall approve a written response to each such issue,

{7011/003/00573286.D0C)
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(17 Cal. Code Regs., § 60007(b).) The same rules and guidelines for responses to comments
apply to certified regulatory programs as a public agency considering an EIR. (Ebbetts Pass,
supra, 123 Cal. App.4th at 1356-57; Dunn-Edwards Corp. v. South Coast Air Quality Mgmi, Dis.

(1993) 19 Cal.App.4th 519, 533-34; Gallegos v. State Bd. of Forestry (1978) 76 Cdl.App.3d 945,
954.)

Specifically, CEQA. requires the public agency to “describe the disposition of
each of the significant environmental issues raised and must particularly set forth in detail
the reasons why the particular comments and objections were rejected and why the agency
considered the development of the project to be of overriding importance.” (Ebbelts Pass, supra,
123 Cal.App.4th at 1356-57 [citing Gallegos, supra, 16 Cal. App.3d at 954].) “The purpose of
this requirement is to provide the public with a good faith, reasoned analysis why a specific
comment or objection was not accepted.” (Environmental Protection Info. Ctr., Inc. v. Johnson
(1985) 170 Cal.App.3d 604, 628.) As such, the courts have held that “conclusory responses
unsupported by empirical information, scientific authorities or explanatory information™ are not
sufficient “to satisfy the requirement of a meaningful, reasoned response: conclusory responses
fail to crystallize issues, and afford no basis for a comparison of the problems caused by the
project and the difficulties involved in the alternatives.” (Id) In other words, “[t]here must be
good faith, reasoned analysis in their response. Conclusory statements unsupported by factual
information will not suffice.” (CEQA Guidelines, § 15088(c).)

Nearly all of ARB Staff”s responses {0 Growth Energy’s comments failed to meet
these standards. Most of the responses merely reiterate ARB’s analysis as presented in the
ISOR, and provide no new evidence. For example, ARB Staff provides no additional facts or
evidence in support of ARB’s rejection of the Growth Energy Alternative,

Moreover, as explained in the Lyons Declaration, the responses to comments
essentially ignore comments made by Growth Energy with respect to conventional diesel
engines, including comments refuting ARB Staff’s assertion that there is no data to establish a
relationship between soy-blends below BS and NOx in the 0-5 percent range. ARB Staff
likewise does not address comments demonstraiing that some animal blends will increase NOX,
depending on how the biodiesel blending has changed the cetane number (CN) of the blended
fuel itself, ARB Staff also did sot address comments showing that ARB’s own evidence
suggests that animal feedstocks with lower CN will increase NOx.

ARB Staff also failed to adequately respond to comments regarding the NOx
impacts associated with NTDEs. Rather, ARB’s responses metely reiterate their prior
conclusions. Others are non-responsive. For example, when commenting parties raised concern
that ARB was relying on only two studies of NTDEs, ARB Staff merely responded that the
author of the study was well-regarded, without discussing the data. Staff also did not respond to
comments demonstrating the “use of biodiesel fuels in NTDEs may Jead to the loss of NOx
conversion efficiency in urea-SCR systems,” instead merely asserting that it did not consider the
concern or specifically examine the issue.

{7011/003/00573286.D0OC}
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These are just a few of many examples of ARB’s non-responsive comments. In
short, ARB should decline to approve the Regulations until ARB has complied with its
obligations under CEQA and Section 60007 of its certified regulatory program.

E. Submission of Update to “Appendix D” From Growth Energy’s
February 17, 2015, Comments on the Regulations

Growth Energy’s February 17, 2015, comments on the regulations included a
document entitled, Appendix “D”: Compliance with the Revised LCFS Program and Associated
Economic Impacts, which was prepared by Edgeworth Economics. As part of the instant
comments, Edgeworth Economics has provided a revised Appendix “D” that includes current
ethanol spot price information. A revised version of Appendix “D” is attached hereto as
Attachment “B.”

F. Submission of Administrative Record of Proceedings in POET v.
CARB

Tt is uncleatr whether ARB is taking the position that ARB’s previous rulemaking
and environmental review of the LCES regulation ate relevant to ARB’s consideration of the
proposed “re-adoption” of the LCFS regulation in 2015. To ensure ARB’s records from the
original rulemaking are included in the rulemaking file, this letter encloses a CD including the
administrative record of proceedings in the matter of POET v. CARB, Fresno County Superior
Court, Case No. 09-CECG-04659.

G. Conclusion

In light of the foregoing issues, and the issues raised in Growth Energy’s prior
comments, ARB should decline to adopt the Regulations, and should instead (1) work with
stakeholders to craft a better regulation; (i) seriously consider alternatives (including the Growth
Energy Alternative) that would avoid the recognized “significant and unavoidable” effects of the
Regulations; and (iii) analyze all fuels in a consistent and fair manner.

Respecifully submittgd,

&

i

Tohn P. Kinsey

Enclosures

{701 1/003/00573286.D0C}
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STATE OF CALIFORNIA
BEFORE THE AIR RESOURCES BOARD

Declaration of James M. Lyons

I, James Michael Lyons, declare as follows:

I. T make this Declaration based upon my own personal knowledge and my
familiarity with the matters recited herein. It is based on my experience of nearly 30
years as a regulator, consultant, and professional in the field of emissions and air
pollution control. A copy of my résumé can be found in Bxhibit A,

2. I am a Senior Partner of Sierra Research, Inc., an environmental consulting
firm located at 1801 J Street, Sacramento, California owned by Trinity Consultants, Inc.
Sierra specializes in research and regulatory matters pertaining to air pollution control,
and does work for both governmental and private industry clients. I have been employed
at Sierra Research since 1991. I received a B.S. degree in Chemistry from the University
of California, Irvine, and a M.S. Degree in Chemical Engineering from the University of
California, Los Angeles. Before joining Sierra in 1991, I was employed by the State of
California at the Mobile Source Division of the California Air Resources Board (CARB).

3. During my career, I have worked on many projects related to the following
areas: 1) the assessment of emissions from on- and non-road mobile sources, 2)
assessment of the impacts of changes in fuel composition and alternative fuels on engine
emissions including emissions of green-house gases, 3) analyses of the unintended

consequences of regulatory actions, and 4) the feasibility of compliance with air quality
regulations.

4. T have testified as an expert under state and federal court rules in cases
involving CARB regulations for gasoline, Stage II vapor recovery systems and their
design, factors affecting emissions from diesel vehicles, evaporative emission control
system design and fimction, as well as combustion chamber system design. While at
Sierra I have acted as a consultant on automobile air pollution control matters for CARB
and for the United States Environmental Protection Agency. I am a member of the
American Cherical Society and the Society of Automotive Engineers and have co-
authored nine peer-reviewed monographs concerned with automoiive emissions,
including greenhouse gases and their control. In addition, over the course of my career, I
have conducted peer-reviews of numerous papers related to a wide variety of issues
associated with pollutant emissions and air quality.

5. This Declaration summazizes the results of my further review of the documents
published by CARB related to the Proposed Re-Adoption of the Low Carbon Fuel
Standard Regulation (the LCFS Regulation) and to the Proposed Regulation on the
Commercialization of Alternative Diesel Fuels (ADFs) in light of new information and
facts that have developed since the February 19, 2015 Public Hearing. This includes the

p



Final Environmental Analysis (EA) and Response to Comments on the Environmental
Analysis. However, as those documents were not published by CARB until September
21, 2015 my ability to review them has been very limited. I have performed this review
as an independent expert for Growth Energy. If called upon to do so, I would testify in
accord with the facts and opinions presented here.

6. Turning first to the ADT regulation, the Proposed ADF regulation includes a
NOx Significance Threshold that is substantially less stringent than the Threshold
included in the “Preliminary Rulemaking Proposal for Biodiesel Use as an Alternative
Diesel Fuel” dated July 29, 2014.! By relaxing the proposed NOx Significance
Threshold, CARB increased the potential for the ADF regulation to result in significant
and unmitigated adverse environmental impacts while reducing the cost of compliance
for businesses involved in the selling and distribution of biodiesel in California. To the
best of my knowledge, to date, despite numerous requests from Growth Energy, CARB
has failed to explain the supporting basis for the relaxation in the NOx Significance
Threshold or any analysis indicating the tradeoff CARB made between increased NOx
emissions and reduced compliance costs for the biodiesel industry.

7. The change in the NOx Significance Threshold was apparently negotiated in
private by CARB staff and representatives of the biodiesel industry. That this seems to
be the case is supported by testimony from several biodiesel industry representatives at
the February 19, 2015 public hearing. In this testimony, biodiesel industry
representatives referred variously to the CARB’s proposed ADF regulation as a “great™
or “grand”™ compromise as well as a “well-crafted decision”.? In addition, it appears that
these negotiations directly involved CARB Executive Officer Richard Corey as
evidenced by the testimony of another biodiesel industry representative who stated I
want to thank Mr. Corey for his personal involvement in this very important issue. e
made a big impact in the direction of this regulation.” Again, to the best of my
knowledge, to date, CARB has provided no information regarding the substance of these
negotiations and as provided no technical basis for of analysis of its decision to relax the
NOx Significance Threshold.

8. Turning to the LCFS regulation, as I noted in my declaration of August 17,
2015, I understand that CARB has failed to estimate the nmumber of new or converted
heavy-duly natural gas vehicles that will have come into use in California over the period
from 2015 to 2025 in order to actually consume the amount of natural gas CARB staff

b http/fwww.arb.ca.gov/fuels/diesel/altdiesel/20140729ADE SRIA Proposal.pdf.

2 See the transcript of the February 19, 2015, Public Hearing at page 233, line 11.

3 See the transcript of the February 19, 2015, Public Hearing at page 242, lines 12-23.
4 See the transcript of the February 19, 2015, Public Flearing at page 237, lines 16-18.

> See the transoript of the February 19, 2015, Public Hearing at page 241, lines 17-20.



has assumed will be used in the state in its Tlustrative Compliance Scenario. As I
indicate in my previous declaration, CARB’s failure to consider this issue seriously
compromises both the Environmental Analysis and CARB’s economic assessment of the
LCES regulation. My understanding that no natural gas vehicle estimates were made is
based on a July 31, 2015 letter from Elaine Meckenstock (Exhibit B) and on other
information requested under a public records act request—all of which fail to address
these estimates because they do not exist,

9. As part of its “Third Notice of Public Availability of Modified Text and
Availability of Additional Documents™ dated July 31, 2015, CARB added a spreadsheet
entitled “Estimate of Electricity Use by ZEVs” to the rulemaking file. This spreadsheet
revealed for the first time the assumptions made by CARB staff in estimating the amount
of electricity that would be used by light-duty battery electric vehicles (EVs) and plug-in
hybrid electric vehicles (PHEVSs) for the purposes of developing illustrative compliance
scenarios and evaluating potential compliance curves as documented in Appendix B of
the Initial Statement of Reasons (ISOR) and subsequent updates. As the most recent
illustrative compliance scenario® shows, CARB is forecasting that LCFS credits
generated by ZEVs will increase by more than nine times over the period from 2015 to
2025. By 2025 CARB forecasts that LCFS credits from ZEVs will account for 30% of
all LCFS credits generated by gasoline substitutes.

10. Unfortunately, although CARB is forecasting that credits from ZEVs will
play a major role with respect to LCFS compliance, under the proposed LCFS regulation,
there will be no mechanism for verifying that credits granted for ZEVs will represent
actual reductions in GHG emissions. As explained in Exhibit C, rather than the requiring
the direct measurement of the aciual quantity of a transportation fuel used in California as
is the case for all other fuels, CARB is proposing to allow the use of “approximate”
methods. These approximate methods could fead to the generation of substantial
amounts of fictitious LCFS credits by Electric Distribution Utilities which would in turn
would substantially reduce the environmental benefits of the LCFS regulation. This
reduction in environmental benefits would result from an actual increase GHG emissions
enabled through CARB’s providing fictitious LCFS credits to ZEVs. Given that CARB
forecasts that 3.352 million LCEFS credits will be issued in 2025 and uses credit prices of
between $40 and $100 to evaluate impacts, even a 10% overestimation of the amount of
electricity used by ZEVs would result in a $13 to $33 million windfall for Electric
Distribution Utilities just in 2025, and a 350,000 metric ton overestimation of the GHG
reductions achieved by the LCES regulation. Over the entire period from 2015 to 2025,
this windfall would be between $66 and $166 million with the shortfall in GHG
reductions being 1.6 million metric tons.

I1. That LCEFS credits for ZEVs could be fictitious can be seen from CARB’s
own admission that the agency needs to spend $650,000 on research in order io

6 Analysis of Compliance Curve Reflecting the Impact of May 2015 Proposed 15-Day Changes,” CARB,
May 22, 2015.



understand how ZEVs will be used and recharged. CARB can eliminate any concern
regarding the validity of LCES credits provided for ZEVs by simply requiring direct
quantification of the actual amount of electricity used by the vehicles, as is required by
the proposed LCES regulation for every other fuel except electricity.

12. In addition to providing LCES credits for electricity used in ZEVs, the
proposed LCFS regulation includes provisions that would allow LCES credits to be
generated by eleciric forklifts and “fixed guideway” systems. According to CARB,? a
fixed guideway system:

is a system of public transit eleciric vehicles that can operate only on its
own guideway (directly operated, or DO) constructed specifically for that
purpose, such as light rail, heavy rail, cable car, street car, and trolley
bus.

Also using data provided by CARB,8 the potential amount and the value of the resulting
electric forklift LCFS credits over the period from 2015 to 2025 is about 450,000 metric
tons and between 518 and $46 million. For fixed guideway systems over the same
period, the potential L.CFS credit amount is about 1.8 million metric tons and the value is
between $73 and $183 million.

13. As with the LCFS credits being provided for the use of ¢lectricity by ZEVs,
under the proposed LCFS regulation there are serfous questions regarding the validity of
the LCES credits being provided to electric forklifts and fixed guideway systems. The
basis for these questions include, 1) that direct measurement of electricity use in electric
forldifts is not required and that LCEFS credits can be based on estimates of electricity use,
and 2) the fact that LCFS credits are being provided for electricity use in both

applications, even though it is also included in the 2010 base year for the LCES
regulation.

14. As is the case with ZEVs, CARB is proposing to allow the use of a method
for estimating the amount of electricity used by electric forklifts rather than requiring
direct monitoring for purposes of issuing LCFS credits, at least for credit generation by
Electric Distribution Utilities. However, inexplicably, if LCFS credits are to be issued to
the actual owners and operators of the electric forklifts, then the agency requires that the
actual amount of electricity used by the forklifts to be directly measured. That this is in
fact the case can be seen in the language of proposed section 95491(a)(3)(D)7. Title 17
California Code of Regulations published by CARB stafl on July 8, 2015.9 Neither the
ISOR nor the July 8 publications contain any explanation as to why direct measurement

7 See Page 1I-7 of the LCES ISOR.
8 See Pages IT1-9 and -10 of the L.CFS ISOR

? See hitp://www.atb.ca.goviregact/2015/1cfs2015/Icfsmodregorder. pdf.



of the electricity used by forklifts is required in order for operators of electric forklifts to
generate LCEFS credits, while estimates are acceptable for LCFS credit generation by
Electric Distribution Utilities. Again, CARB’s allowance of the use of estimation
methods rather than direct measurements of energy use by eleciric forklifts creates the
potential for the creation of fictitious LCFS credits, which could be easily eliminated by
simply requiring direct quantification as CARB is requiring for every other fuel under the
LCFS. '

15. In the case of electric forklifts and fixed guideway systems, under the
proposed LCES regulation, LCFS credits will be provided despite the fact that electricity
was already being used as a fuel for these applications in 2010. That this is in fact the
case can been seen from CARB’s discussion of the credits being provided to electric
forklifis and fixed guideway systems.’0 CARB’s proposal for providing LCFS credits for
electricity nsed in electric forklifts and fixed guidewsay systems where electricity was
already being used in 2010 is fundamentally inconsistent with the treatment of other
alternative fuels under the proposed LCFES regulation. Specifically, as previously pointed
out by Growth Energy in April 2014 (See Exhibit D and the related CARB “LCFS
Concept Paper which is Exhibit E), CARB’s inclusion of ethanol, which was being added
to gasoline in California in 2010, in determining the baseline carbon intensity value for
gasoline is completely at odds with CARB’s freatment of electricity used in forklifts and
fixed guideway systems. In order to be comsistent, CARB should establish the 2010
baseline gasoline carbon intensity value without including ethanol,

16. If CARB proceeds without excluding ethanol from the 2010 baseline
gasoline carbon intensity value, than CARB must also eliminate the provision of LCFS
credits for electricity that was being used as a transportation furel in 2010 in order to be
consistent in its treatment of alternative fuels. I would also note that CARB claims to
have remedied this inconsistency by reducing the amount of LCES credits that are
provided to electric forklifts and fixed guideway systems; however, no analysis is
provided that demonstrates that the LCES has or will have any impact on the amount of
electricity used in these applications. In fact, CARB’s Compliance Curve!! shows the
amount of electricity assumed to be used in heavy-duty vehicles and rail to be constant
each year from 2016, when credits would first be available, through 2025—meaning that
CARB itself expects no increase in the use of electricity relative to 2010 levels to occur
as a result of the LCES regulation. Unless CARB can specifically demonstrate that the
LCES is resulting in increased use of electricity in forklifts and fixed guideway systems,
no L.CFES credits should be provided; and in the event increased use can be demonstrated,
LCFS credits should only be made avaiiable for the incremental increaso in electricity in
these applications since 2010.

10 See pages ITT-7 to [I-10 of the LCES ISOR.

1L Analysis of Compliance Carve Reflecting the Impact of May 2015 Proposed 15-Day Changes,” CARB,
May 22, 2015.
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17. As noted above, given that the final EA and Response to Comments on the
EA were only published by CARB on September 21, my review of those documents is
preliminary at this time. However, based on the review that I have performed, I find that
in general CARB has failed to address my comments and failed to present any data or
analysis that refies the analysis that I have performed. Rather, in-responding to my
comments, CARB has simply restated their original flawed arguments and asserted,
- without meaningful support, that CARDB is correct.

18. For example, CARB does not dispute that biodiesel that has been, or is
currently being, used under the 2009 LCFS regulation has led to increased NOx
emigsions, or that biodiesel used under the Proposed L.CFS regulation will also lead to
unmitigated increases in NOx emissions, That this is in fact the case can be cleatly seen
in Table 1 of the 15-Day Notice for the ADF regulation,> As shown, the unmitigated
NOx increases in 2014 and 2015 due to biodiesel under the 2009 LCES regulation are
reported by CARB to be 1.19 and 1.10 tons per day respectively, with unmitigated
increases in NOx emissions from biodiesel use continuing under the proposed LCES
regulation until 2020, despite the use of CARB’s flawed assumptions and methodologies.

19.  Another example can be seen in EA Responses ADF 17-4 and B3-162
where CARB continues to claim that data from NTDEs with retrofit systems should not
be included in assessing the impacts of biodiesel use on NOx emissions from NTDEs
while failing to acknowledge that vehicles equipped with retrofit systems are clearly
defined as NTDEs under proposed §2293.2(a)(18)(C) of Title 13, California Code of
Regulations, Further, despite the substantial increases in NOx emissions that my analysis
indicates could result from biodiesel use, CARB intends as indicated in EA Response
ADF 17-4, to put off any further consideration of the impact of hiodiesel on NOx
emissions from NTDE’s until December, 2019.

T declare under penalty of perjury under the laws of the State of Cahforma
that the foregoing is true and correct.

Executed this 23th day of September, 2015 at Sacramento, California,

o

AMES M. LYONS

12 See hitp:/www. m‘b.ca.gov/reg:{,act/ﬂ} 15/adf2015/signedadfnotice.pdf.
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Tel: (916) 444-6666

Education Fax: (916) 444-8373
Ann Arbar, Ml

. . . .. . Tel: {734) 761-6666

1985, M.8., Chemical Engineering, University of California, Los Angeles Fax: (734) 761-6755

1983, B.S., Cum Laude, Chemistry, University of California, Irvine

Professional Experience

4/91 to present Senior Engineer/Partner/Senior Partner
Sierra Research

Primary responsibilities include oversight and execution of complex analyses of the
emission benefits, costs, and cost-effectiveness of mobile source air pollution control
measures. Mr. Lyons has developed particular expertise with respect to the assessment of
control measures involving fuel reformulation, fuel additives, and alternative fuels, as
well as accelerated vehicle/engine retirement programs, the deployment of advanced
emission control systems for on~ and non-road gasoline- and Diesel-powered engines,
on-vehicle evaporative and refueling emission control systems, and Stage I and Stage I1
service station vapor recovery systems. Additional duties include assessments of the
activities of federal, state, and local regulatory agencies with respect to motor vehicle
emissions and reports to clients regarding those activities. Mr. Lyons has extensive

litigation experience related to air quality regulations, product liability, and intellectual
property issues.

7/89 to 4/91 Senior Air Pollution Specialist
California Air Resources Board

Supervised a staff of four professionals responsible for identifying and controlling
emissions of toxic air contaminants from mobile sources and determining the effects of
compositional changes to gasoline and diesel fuel on emissions of regulated and
unregulated pollutants. Other responsibilities included development of new test
procedures and emission standards for evaporative and running loss emissions of
hydrocarbons from vehicles; overseeing the development of the state plan to control toxic
emissions from motor vehicles; and reducing emissions of CFCs from motor vehicles.



4/89 to 7/89 Alr Pollution Research Specialist
California Air Resources Board

Responsibilities included identification of motor vehicle research needs; writing requests
for proposals; preparation of technical papers and reports; as well as monitoring and
overseeing research programs.

9/85 to 4/89 Associate Engineer/Engineer
' California Air Resources Board

Duties included analysis of vehicle emissions data for trends and determining the
effectiveness of various types of emissions control systems for both regulated and toxic
emissions; determining the impact of gasoline and diesel powered vehicles on ambient
levels of toxic air contaminants; participation in the development of regulations for “gray
market” vehicles; and preparation of technical papers and reports.

Professional Affiliations

American Chemical Society
Society of Automotive Engineers

Selected Publications {(Author or Co-Author)

“Development of Vehicle Atiribute Forecasts for 2013 IEPR,” Sierra Research Repott
No. SR2014-01-01, prepared for the California Energy Commission, January 2014.

“Assessment of the Emission Benefits of U.S. EPA’s Proposed Tier 3 Motor Vehicle
Emission and Fuel Standards,” Sierra Research Report No. SR2013-06-01, prepared for
the American Petroleum Institute, June 2013.

“Development of Inventory and Speciation Inputs for Ethanol Blends,” Sietra Research
Report No. SR2012-05-01, prepared for the Coordinating Research Council, Inc. (CRC),
May 2012.

“Review of CARB Staff Analysis of ‘Ulustrative’ Low Carbon Fuel Standard (LCES)
Compliance Scenarios,” Sierra Research Report No. SR2012-02-01, prepared for the
Western States Petrolenm Association, February 20, 2012,

“Review of CARB On-Road Heavy-Duty Diesel Emissions Inventory,” Sietra Reseatch
Report No. SR2010-11-01, prepared for The Ad Hoc Working Group, November 2010.

“Identification and Review of State/Federal Legislative and Regulatory Changes
Required for the Introduction of New Transportation Fuels,” Sierra Research Report No.
SR2010-08-01, prepared for the American Petroleum Institute, August 2010.




“Technical Review of EPA Renewable Fuel Standard Program (RFS2) Regulatory
Impact Analysis for Non-GHG Pollutants,” Sierra Research Report No. SR2010-05-01,
prepared for the American Petroleum Institute, May 2010.

“Effects of Gas Composition on Emissions from Heavy-Duty Natural Gas Engines,”
Sierra Research Report No. SR2010-02-01, prepared for the Southern California Gas
Company, February 2010.

“Effects of Gas Composition on Emissions from a Light-Duty Natural Gas Vehicle,”

Sierra Research Report No. SR2009-11-01, prepared for the Scuthern California Gas
Company, Novernber 2009.

“Technical Review of 2009 EPA Draft Regulatory Impact Analysis for Non-GHG
Pollutants Due to Changes to the Renewable Fuel Standard,” Sierra Research Report No.
SR2009-09-01, prepared for the American Petroleum Institute, September 2009.

“Effects of Vapor Pressure, Oxygen Content, and Temperature on CO Exhaust
Emissions,” Sierra Research Report No. 2009-05-03, prepared for the Coordinating
© Research Council, May 2009.

“Technical Review of 2007 EPA Regulatory Impact Analysis Methodology for the
Renewable Fuels Standard,” Sierra Research Report No. 2008-09-02, prepared for the
American Petroleum Institute, September 2008.

“Impacts of MMT Use in Unleaded Gasoline on Engines, Emission Control Systems, and
Emissions,” Sierra Research Report No. 2008-08-01, prepared for McMillan Binch
Mendelsohn LIP, Canadian Vehicle Manufacturers” Association, and Association of
International Automobile Manufacturers of Canada, August 2008.

“Attachment to Comments Regarding the NHTSA Proposal for Average Fuel Economy
Standards Passenget Cars and Light Trucks Model Years 2011-2015, Docket No.
NHTSA-2008-0089,” Sierra Research Report No. SR2008-06-01, prepared for the
Alliance of Automobile Manufacturers, June 2008,

“Hvaluation of California Greenhouse Gas Standards and Federal Energy Independence
and Security Act— Part 1: Impacts on New Vehicle Fuel Economy,” SAE Paper No.
2008-01-1852, Society of Automotive Engineers, 2008.

“Basic Analysis of the Cost and Long-Term Impact of the Energy Independence and
Security Act Fuel Economy Standards,” Sierra Research Report No. SR 2008-04-01,
April 2008.

“The Benefits of Reducing Fuel Consumption and Greenhouse Gas Emissions from

Light-Duty Vehicles,” SAE Paper No. 2008-01-0684, Society of Automotive Engineers,
2008.

“Assessment of the Need for Long-Term Reduction in Consumer Product Emissions in
South Coast Air Basin,” Sierra Research Report No. 2007-09-03, prepared for the
Consumer Specialty Products Association, September 2007.
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“Summary of Federal and California Subsidies for Alternative Fuels,” Sierra Research
Report No. SR2007-04-02, prepared for the Western States Petroleum Association, April
2007.

“Analysis of IRTA. Report on Water-Based Automotive Products,” Sierra Research

Report No. SR2006-08-02, prepared for the Consumer Specialty Projects Association and -

Automotive Specialty Products Alliance, August 2006.

“Fvaluation of Pennsylvania’s Implementation of California’s Greenhouse Gas
Regulations on Criteria Pollutanis and Precursor Emissions,” Sierra Research Report No.
SR2006-04-01, prepared for Alliance of Automobile Manufactusers, April 12, 2006.

“Evaluation of New Jersey’s Adoption of California’s Greenhouse Gas Regulations on
Criteria Pollutants and Precursor Emissions,” Sierra Research Report No. SR2005-09-03,
prepared for the Alliance of Automobile Manufacturers, September 30, 2005.

“Hvaluation of Vetmont’s Adoption of California’s Greenhouse Gas Regulations on
Criteria Pollutants and Precursor Emissions,” Sierra Research Report No. 8R2005-09-02,
prepared for the Alliance of Automobile Manufacturers, September 19, 2005.

“Assessment of the Cost-Effectiveness of Compliance Strategies for Selected Eight-Hour
Ozone NAAQS Nonattainment Areas,” Sierra Research Report No. SR2005-08-04,
prepared for the American Petroleum Institute, August 30, 2005.

“Fvaluation of Connecticut’s Adoption of California’s Greenhouse Gas Regulations on
Criteria Pollutants and Precursor Emissions,” Sierra Research Report No. SR2005-08-03,
prepared for the Alliance of Automobile Manufacturers, August 26, 2005.

“Evaluation of New York’s Adoption of California’s Greenhouse Gas Regulations On
Criteria Pollutants and Precursor Emissions,” Sietra Research Report No. SR2005-07-04,
prepared for the Alliance of Automobile Manufacturers, July 14, 2005.

“Review of MOVES2004,” Sierra Research Report No. SR2005-07-01, prepared for the
Alliance of Automobile Manufacturers, July 11, 2005,

“Review of Mobile Source Air Toxics (MSAT) Emissions from On-Highway Vehicles:
Literature Review, Database, Development, and Recommendations for Future Studies,”
Sierra Research Report No, SR2005-03-01, prepared for the American Petroleum
Institute, March 4, 20035.

“The Coniribution of Diesel Engines to Emissions of ROG, NOx, and PM2.5 in
California: Past, Present, and Future,” Sierra Research Report No. SR2005-02-01,
prepared for Diesel Technology Forum, February 2005.

“Fuel Effects on Highway Mobile Source Air Toxics (MSAT) Emissions,” Sierra
Research Report No. SR2004-12-01, prepared for the American Petroleum Institute,
December 23, 2004.




“Review of the August 2004 Proposed CARB Regulations to Control Greenhouse Gas
Emissions from Motor Vehicles: Cost Effectiveness for the Vehicle Owner or Operator —
Appendix C to the Comments of The Alliance of Automobile Manufacturers,” Sietra
Research Repoit No. SR2004-09-04, prepared for the Alliance of Automobile
Manufacturers, September 2004.

“Bmission and Economic Impacts of an Electric Forklift Mandate,” Sietra Research
Report No. §SR2003-12-01, prepared for National Propane Gas Association,
December 12, 2003.

“Reducing California’s Energy Dependence,” Sierra Research Report No. SR2003-11-03,
prepared for Alliance of Automobile Manufacturers, November 25, 2003.

“Bvaluation of Fuel Effects on Nonroad Mobile Source Air Toxics (MSAT) Emissions:
Literature Review, Database Development, and Recommendations for Future Studies,”

Sietra Research Report No. SR2003-10-01, prepared for American Petroleum Institute,
October 3, 2003,

“Review of Current and Future CO Emissions from On-Road Vehicles in Selected
Western Areas,” Sierra Research Report No. SR03-01-01, prepared for the Western
States Petroleum Association, January 2003.

“Review of CO Compliance Status in Selected Western Areas,” Sierra Rescarch Report

No. SR02-09-04, prepared for the Western States Petroleum Association, September
2002,

“Impacts Associated With the Use of MMT as an Octane Enhancing Additive in Gasoline
— A Critical Review”, Sierra Research Report No. SR02-07-01, prepared for Canadian
Vehicle Manufacturers Association and Association of International Automobile
Manufacturers of Canada, July 24, 2002.

“Critical Review of ‘Safety Oversight for Mexico-Domiciled Commercial Motor
Carriers, Final Programmatic Environmental Assessment’, Prepared by John A Volpe

Transportation Systems Center, January 2002,” Sierra Research Report No. SR02-04-01,
April 16, 2002.

“Critical Review of the Method Used by the South Coast Air Quality Management
District to HEstablish the Emissions Equivalency of Heavy-Duty Diesel- and Alternatively

Fueled Engines”, Sierra Research Report No. SR01-12-03, prepared for Western States
Petroleum Association, December 21, 2001,

“Review of U.8. EPA’s Diesel Fuel Impact Model”, Sierra Research Report No. SR01-
10-01, prepared for American Trucking Associations, Inc., October 25, 2001.

“Operation of a Pilot Program for Voluntary Accelerated Retirement of Light-Duty

Vehicles in the South Coast Air Basin,” Sierra Research Report No. SR01-05-02,
prepared for California Air Rescurces Board, May 2001.
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“Comparison of Emission Characteristics of Advanced Heavy-Duty Diesel and CNG
Engines,” Sierxa Report No. SR01-05-01, prepared for Western States Petroleum
Association, May 2001.

“Analysis of Southwest Research Institute Test Data on Inboard and Sterndrive Marine
Engines,” Sierra Report No. SR01-01-01, prepared for National Marine Manufacturers
Association, January 2001. '

“Institutional Support Programs for Alternative Fuels and Alternative Fuel Vehicles in
Arizona: 2000 Update,” Sierra Report No. SR00-12-04, prepared for Western States
Petroleum Assoeiation, December 2000.

“Real-Time Evaporative Emissions Measurement: Mid-Morning Commute and Partial
Diurnal Events,” SAE Paper No. 2000-01-2959, October 2000.

“Bvaporative Emissions from Late-Model In-Use Vehicles,” SAE Paper No. 2000-01-
2958, October 2000.

“A Comparative Analysis of the Feasibility and Cost of Compliance with Potential Future |
Emission Standards for Heavy-Duty Vehicles Using Diesel or Natural Gas,” Sierra |
Research Report No. SR00-02-02, prepared for Californians For a Sound Fuel Strategy,
February 2000,

“Critical Review of the Report Entitled ‘Economic Impacts of On Board Diagnostic
Regulations (OBD II)’ Prepared by Spectrum Economics,” Sietra Research Report No.
SR00-01-02, prepared for the Alliance of Automobile Manufacturers, January 2000.

“Potential Evaporative Emission Impacts Associated with the Introduction of Ethanol-
Gasoline Blends in California,” Sietra Research Report No. SR00-01-01, prepared for the ::
American Methanol Institate, January 2000, |

“Bvaporative Emissions from Late-Model In-Use Vehicles,” Sierra Research Report No.
SR99-10-03, prepared for the Coordinating Research Council, October 1999.

“Tnvestigation of Sulfur Sensitivity and Reversibility in Late-Model Vehicles,” SAE
Paper No. 1999-01-3676, August 1999.

“Future Diesel-Fueled Engine Emission Contro! Technologies and Their Implications for
Diesel Fuel Properties,” Sierra Research Report No. SR99-08-01, prepared for the
American Petroleum Institute, August 1999. *

“Analysis of Compliance Feasibility under Proposed Tier 2 Emission Standards for
Passenger Cars and Light Trucks,” Sierra Research Report No. SR99-07-02, July 1999.

“Comparison of the Properties of Jet A and Diesel Fuel,” Sierra Research Report No.
SR99-02-01, prepared for Pillsbury Madison and Sutro, February 1999.
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“Investigation. of Sulfur Sensitivity and Reversibility in Late-Model Vehicles,” Sierra

Research Report No. SR98-12-02, prepared for the American Petroleum Institute,
December 1998.

“Analysis of New Motor Vehicle Issues in the Canadian Government’s Foundation Paper
on Climate Change — Transportation Sector,” Sierra Research Report No. SR98-12-01,
prepared for the Canadian Vehicle Manufacturers Association, December 1998,

“Investigation of the Relative Emission Sensitivities of LEV Vehicles to Gasoline Sulfur
Content - Emission Control System Design and Cost Differences,” Sierra Research
Report No. SR98-06-01, prepared for the American Petroleum Institute, June 1998.

“Costs, Benefits, and Cost-Fffectiveness of CARB’s Proposed Tier 2 Regulations for
Handheld BEquipment Engines and a PPEMA Alternative Regulatory Proposal,” Sietra
Research Report No. SR98-03-03, prepared for the Portable Power Equipment
Manufacturers Association, March 1998.

“Analysis of Diesel Fuel Quality Issues in Maricopa County, Arizona,” Sierra Research

Report No. SR97-12-03, prepared for the Western States Petroleum Association,
December 1997.

“Potential Tmpact of Sulfur in Gasoline on Motor Vehicle Pollution Control and
Monitoring Technologies,” prepared for Environment Canada, July 1997.

“Analysis of Mid- and L.ong-Term Ozone Control Measures for Maricopa County,”
Sierra Research Report No. SR96-09-02, prepared for the Western States Petroleum
Association, September 9, 1996.

“Technical and Policy Issues Associated with the Evaluation of Selected Mobile Source
Emission Control Measures in Nevada,” Sierra Research Report No. SR96-03-01,
prepared for the Western States Petroleum Association, March 1996.

“Cost-Effectiveness of Stage II Vapor Recovery Systems in the Lower Fraser Valley,”
Sicrra Research Report No. SR95-10-05, prepared for the Province of British Columbia

Ministry of Environment Lands and Parks and the Greater Vancouver Regional District,
October 1995.

“Cost of Stage II Vapor Recovery Systems in the Lower Fraser Valley,” Sierra Research
Report No. SR95-10-04, prepared for the Province of British Columbia Ministry of
Environment Lands and Parks and the Greater Vancouver Regional District, October
1995.

“A Comparative Characterization of Gasoline Dispensing Facilities With and Without
Vapor Recovery Systems,” Sierra Research Report No. SR95-10-01, prepared for the
Province of British Columbia Ministry of Environment Lands and Parks, October 1995.

“Potential Air Quality Impacts from Changes in Gasoline Composition in Arizona,”
Sierra Research Report No. SR95-04-01, prepared for Mobil Corporation, April 1995,

-



“Vehicle Scrappage: An Alternative to More Stringent New Vehicle Standards in
California,” Sierra Research Report No. SR95-03-02, prepared for Texaco, Inc., March
1995.

“Bvaluation of CARB SIP Mobile Source Measures,” Sierra Research Report No.
SR94-11-02, prepared for Western States Petroleum Association, November 1594,

- “Reformulated Gasoline Study,” prepared by Turner, Mason & Company,
DRIMcGraw-Hill, Inc., and Sierra Research, Inc., for the New York State Energy
Research and Development Authority, Energy Aunthority Report No. 94-18,
October 1994,

“Phase 1I Feasibility Study: Heavy-Duty Vehicle Emissions Inspection Program in the
Lower Fraser Valley,” Sierra Research Report No. SR94-09-02, prepared for the Greater
Vancouver Regional District, September 1994,

“Cost-Effectiveness of Mobile Source Emission Controls from Accelerated Scrappage to
Zero Emission Vehicles,” Paper No. 94-TP53.05, presented at the 87th Annual Meeting
of the Air and Waste Management Association, Cincinnati, OH, June 1994.

“Investigation of MOBILESa Emission Factors, Assessment of I'M Program and LEV
Program Emission Benefits,” Sierra Research Report No. 8R94-06-05, prepared for
American Petroleum Institute, June 1994,

“Cost-Effectiveness of the California Low Emission Vehicle Standards,” SAE Paper No.
940471, 1994.

“Meeting ZEV Emission Limits Without ZEVs,” Sierra Research Repott No.
SR94-05-06, prepared for Western States Petroleum Association, May 1994,

“Evaluating the Benefits of Air Pollution Control - Method Development and Application
to Refueling and Evaporative Emissions Control,” Sierra Research Report No. SR94-03-
01, prepared for the Ametican Automobile Manufacturers Association, March 1994.

“The Cost-Effectiveness of Further Regulating Mobile Source Emissions,” Sierta
Research Report No. SR94-02-04, prepared for the American Automobile Manufacturers
Association, February 1994.

“Searles Valley Air Quality Study (SVAQS) Final Report,” Sierra Research Report No.
SR94-02-01, prepared for North American Chemical Company, February 1994.

“A Comparative Study of the Effectiveness of Stage IT Refueling Controls and Onboard
Refueling Vapor Recovery,” Sierra Research Report No. SR93-10-01, prepared for the
American Automobile Manufacturers Association, October 1993.

“Byaluation of the Impact of the Proposed Pole Line Road Overcrossing on Ambient

Levels of Selected Pollutants at the Calgene Facilities,” Sierta Research Report
No. SR93-09-01, prepared for the City of Davis, September 1993.
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“Leveling the Playing Field for Hybrid Electric Vehicles: Proposed Modifications fo

CARB’s LEV Regulations,” Sierra Research Report No. SR93-06-01, prepared for the
Hybrid Vehicle Coalition, June 1993.

“Size Distributions of Trace Metals in the Los Angeles Atmosphere,” Atmospheric
Environment, Vol. 278, No. 2, pp. 237-249, 1993.

“Preliminary Feasibility Study for a Heavy-Duty Vehicle Emissions Inspection Program
in the Lower Fraser Valley Area,” Sierra Research Report No. 92-10-01, prepared for the
Greater Vancouver Regional District, October 1992.

“Development of Mechanic Qualification Requirements for a Centralized I/M Program,”
SAE Paper No. 911670, 1991.

“Cost-Effectiveness Analysis of CARB’s Proposed Phase 2 Gasoline Regulations,” Sierra
Research Report No., SR91-11-01, prepared for the Western States Petroleum
Association, November 1991,

“Origins and Control of Particulate Air Toxics: Beyond Gas Cleaning,” in Proceedings of
the Twelfth Conference on Cooperative Advances in Chemical Science and Technology,
‘Washington, D.C., October 1990.

“The Effect of Gasoline Aromatics on Exhaust Emissions: A Cooperative Test Program,”
SAE Paper No. 902073, 1990.

“Estimation of the Impact of Motor Vehicles on Ambient Asbestos Levels in the South
Coast Air Basin,” Paper No. 89-34B.7, presented at the 82nd Annual Meeting of the Air
and Waste Management Association, Anaheim, CA, June 1989.

“Benzene/Aromatic Measurements and Exhaust Emissions from Gasoline Vehicles,”

Paper No. 89-34B.4, presented at the 8§2nd Annual Meeting of the Air and Waste
Management Association, Anaheim, CA, June 1989,

“The Impact of Diesel Vehicles on Air Pollution,” presented at the 12th North American
Motor Vehicle Emissions Control Conference, Louisville, K'Y, April 1988.

“Hxhaust Benzene Emissions from Three-Way Catalyst-Equipped Light-Duty Vehicles,”
Paper No. 87-1.3, presented at the 80th Annual Meeting of the Air Pollution Control
Association, New York, NY, June 1987.

““Trends in Emissions Control Technologies for 1983-1987 Model-Year California-
Certified Light-Duty Vehicles,” SAE Paper No. 872164, 1987.
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400 Capitol Mall, Suite 2640
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Kirkland & Ellis
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RE:  Farleyv. ARB (Case No. 34-2015-80002044)

Dear Mr. Brady and Mr. Drake:
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OAKLAND, CA 94612-0550
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Telephone: (510} 622-4450
Facsimile: (510) 622.2272
E-Mail: ElaineMeckenstock@doj.ca.pov

As you and/or Growth Energy may already be aware, ARB issued a 15-day notice in the LCFS
regulatory proceeding today. That notice was accompanied by two pieces of information that, as
I understand it, substantially, if not completely, address two of the three parts of Growth
Energy’s proposed new PRA request that has become the subject of these negotiations:

1. A document showing the calculation, described in Appendix B to the ISOR, for the
“Electricity for LDVs” values in the illustrative compliance scenario.

2. 'The Rosas-Perez data—ihe data referred to as “[t]he data set used” by Dr. David Rocke at
page 5 in his report titled “Statistical Issues Related to the Low-Carbon Fuel Standard”

(dated October 31, 2014).

I believe the parties should discuss the implications of this development for Growth Energy’s
proposed new PRA request. I am unfortunately traveling much of the day today but have more
flexibility Monday and Tuesday of next week. Please let me know a time or two that would
work for you on those days, and I will try to make those work on my end as well.

To facilitate our next conversation, I offer a few thoughts below, grouped by the part numbers

frora your latest draft PRA. request.



Part 1

In our call on the afternoon of Monday, July 27, 2015, you expressed Growth Energy’s interest
in several specific aspects of the illustrative scenarios that appear as Tables B-22, B-23 and B-24
in Appendix B of the Initial Statement of Reasons for the Proposed Rulemaking to Re-Adopt the
Low Catrbon Fuel Standard Regulation dated December 2014 (“the ISOR”) and updated versions
of those tables that ARB has publicly released since the ISOR. You indicated Growth Energy
sought 1) any estimates of battery-electric vehicles or plug-in hybrid electric vehicles ARB made
in order to produce the electricity-usage estimates in the illustrative scenarios; 2) any estimates
ARB made concerning the percentage of E85 in order to produce the illustrative scenarios; and
3) the calculation, if any, ARB performed that produced the average carbon intensities for corn
and cane ethanol in 2016 (70 and 44, respectively in the May 22 scenario). Before the call you
sent us several excerpts from previous ARB publications containing, infer alia, estimates of
electric vehicles and percentages of E85 in the gasoline pool. On the call, you indicated that
these excerpts represented the kind of information Growth Energy sought.!

As explained in Appendix B to the ISOR, the values in the illustrative scenarios are not derived
from vehicle estimates other than those publicly available; nor are they derived from estimates of
percentages that E85 might comprise of the gasoline pool. Further, the average carbon intensity
estimates for 2016 for corn and cane ethanol reflect the caloulation described in Appendix B to
the ISOR and adjustments in the GREET model described at ARB’s April 3, 2015 workshop and
in the First Notice of Public Availability of Modified Text and Availability of Additicnal
Documents. Since the information concerning the topics discussed on our call all appears to be
publicly available, there may be liitle value in continuing to negotiate over a possible PRA
request related to the illustrative compliance scenarios. We are interested in whether you agree.

Part 3

As with Part 1, there seems to be little value in continuing to negotiate language of a possible
PRA request for Growth Energy to obtain the publicly available Rosas-Perez data. Again, we
are interested in whether you agree.

U Your latest draft request, sent at 4:26 PM on July 28, 2015, seems to expand
significantly the scope of a poteniial PRA request compared to what was discussed on the call
the day before. Most notably, the latest draft request does not simply seek any estimates of
vehicle numbers (as appear in the excerpts you sent) but rather “factual information or analysis
used to prepare or relied upon to prepare” any such estimates. Further, the draft request seeks
information to which there was no reference on the call (or in the excerpts you sent just before
it), including information about heavy-duty vehicles. On the call, you also indicated no interest
in the hydrogen figures in the illustrative scenarios, noting that they are very minor. Yet, the
new draft request you sent seeks information about those very figures (subpart 1(e)). In addition
to expanding the scope of information well beyond what was discussed on our call, the latest
draft request still contains language ARB has already objected to—most notably the phrase
“relied upon.”




Part 2

As discussed above, it seems the parties should focus on negotiating the language for Part 2 of
Growth Energy’s proposed PRA request. As Thave previously indicated, ARB is unwilling to
agree to a request that defines records or information or analyses in terms of ARB having “relied
upon” them. Indeed, with respect to the proposed ADF regulation described in the ISOR
released in December 2014, the information ARB relied on is already publicly available in the

rulemaking file. ARB sees little, if any, reason to agree to provide information that is already
public.

Focusing on the other component of Part 2 of Growth Energy’s proposed request, ARB is willing
to treat the following as a new PRA request and to respond expeditiously to it, without waiving
any rights or privileges (including the right to withhold exempt records):

All records that constitute factual information or analysis that formed the basis for the
approach to mitigating NOx emissions from biodiesel that was described in ARB staff’s
“Preliminary Rulemaking Proposal for Biodiesel Use as an Alternative Diesel Fuel”
(made public on or around July 29, 2014 and available at
http://www.arb.ca.gov/fuels/diesel/altdiesel/203140729ADFE _SRIA_Proposal.pdf). This
request does not include factual information and analysis that is publicly available (for
example, factual information and analysis in the rulemaking file for the ADF regulation
proposed by the staff in Decemnber 2014).

If the request above is acceptable to Growth Energy, or other text can be agreed upon fairly soon,
ARB is prepared to discuss a reasonable schedule by which it would respond, with the
understanding that Petitioners would agree to dismiss the current Farley lawsuit with prejudice.

I look forward to speaking with you soon.
Sincerely,
/s/ M. Elaine Meckenstock

M. ELAINE MECKENSTOCK
Deputy Attorney General

For KAMALA D. HARRIS
Atiorney General

OK2015500186
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EXHIBIT C to Declaration of James M. Lyons



Critical Review of CARB Staff Requirements for Ensuring the Validity of
LCFES Credits Generated by ZEVs

In developing the proposed Low Carbon Fuel Standard (L.CFS) regulation for re-adoption,
CARB staff is proposing to allow the amount of electricity supplied to electric vehicles during
recharging at households and residences be determined via “estimation methods™ subject to
approval by the Executive Officer, rather than the use of the definitive method of direct
wetering. As is documented below, CARB staff's failure to require direct metering creates the
potential for LCFS credits to be provided in cases where electricity was not actually used as a
transportation fuel. Clearly, the potential for the generation of invalid LCFS credits is
unacceptable, in any case, much less inthe case of electric vehicles which CARB staff itself
estimates® will consume 10 times as much energy in 2025 than in 2015 and be responsible for in
excess of 9 times more LCES credits in 2025 than in 2015. In order to ensure that LCES credits
are valid, CARB staff must require direct metering of all electricity supplied fo electric vehicles,
just as it requires direct accounting for the volume usage of all other transportation fuels for
which LCFS credits and debits are issued.

Critical Review ofthe CARB Requirements for Determining the Actual Amount of
Electricity Used in Electric Vehicles Recharged at Households and Residences

As noted on pages II-29 and TI-30 of the LCFS ISOR, CARB staffis proposing to extend current
requirements that “allow electricity providers for residential EV charging to, upon Executive
Officer approval, use a method to approximateresidential EV charging clectricity” beyond the

end of 2014 as indicated in proposed section 95491(a}(3)(D)1.b. Title 17, CCR. In justifying this
proposal, CARB staff states:

The estimation method currently being used by some utilities is based on all
available directly metered data in each utility s service territory, the California
Vehicle Rebate Project database, and California Department of Motor Vehicles
registration data. The number of credits generated through an estimation method
is not expected to differ significantly from the number of credits generated solely
through the reporting of metered data (if all EV drivers employed dedicated
metering to measure their charging electricity).

However, CARB staff provides absolutely no supporting basis for the conclusion that the number
of credits generated using estimation methods willnot differ “significantly” from those that
would be generated if direct metering were required. Further, CARB staff fails o provide any
quantitative indication of what it would consider to be a significant difference between LCFS
credits provided via estimation methods for electricity use in EVs versus actual vsage determined

! Analysis of Compliance Curve Reflecting the Impact of May 2015 Proposed 15-Bay Changes,” CARB, May 22,
2015,

2 Emphasis added,
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through direct metering. Tn addition, CARB staff fails to provide in the ISOR and its appendices
any insight into the methodology and criteria that the Executive Officer will use to evaluate
proposed estimation methods for approval, or the analysis that lead to the approval of the current
estimation methodology.

Concerns with CARB staff’s failure to disclose any of the above information are heightened by
the fact that the agency has proposed to initiate a $650,000 research program that CARB staff
claims is necessary because:*

How consumers use and charge/refuel their advanced technology vehicles is not
well understood, especially given the increasing diversity of vehicle designs and
driving ranges. Vehicle charging/refueling and usage behavior will likely vary
depending on the type of vehicle technology (e.g., different battery capacities and
architecture) or age of the vehicle (e.g., in response to battery deteriovation).

How the Executive Officer of an agency that does not currently understand well how plug-in
electric and pure electric vehicles are used and charged can be relied upon to approve estimation
methodologies for the generation of LCFS credits, while ensuring that the results are not
significantly different from those resulting from direct metering of electricity use, is not
explained by CARB staff in the LCFS ISOR or its appendices and supporting documents.

Again, the need to ensure that LCFS credits provided for electricity use as a transportation fuel
are real is key, given the massive increase in LCFS credits the staff expects to be awarded for
electricity use beiween now and 2020, as evidenced in May 22 Conpliance Curve. Allowing the
generation of fictifious LCFS oredits for electricity use also adversely impacts providers of other
lower CI transportation fuels whose “real” LCFS credits will be devalued.

That CARB staff clearly understands the superiority of direct metering to estimation methods,
and intends to limit the use of estimation methods, can be seen from discussions on pages V-13
and 14 and X-6 ofthe 2009 LCES ISOR, which include consideration of the application of
discount factors to electricity usage values derived from estimation methods.

In order to ensure the validity LCFS credits awarded for electricity usage, CARB staff should
require direct metering or provide a quantitative analysis demonstrating that estimation methods
can be reliedupon. To-the extent that credits are allowed to be generated through the use of
estimation methods, substantial discount factors should be applied both to account for
uncettainties in the estimation methods, and to provide an incentive for the use of more accurate
direct metering,

3 California Air Resources Board, Annual Research Plan: Fiscal Year 2015-2016, December, 2014,
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EXHIBIT D to Declaration of James M. Lyons



Comments of Growth Energy on the Air Resources Board Staff Presentations at a Public
Consultation Meeting on the California Low-Carbon Fuel Standard Regulation

These comments regpond to the ARB staff’s request for conunenﬁ on the staff’s
presentations at the March 11, 2014 public consultation meeting on the proposed adoption of a
new version of the California low-carbon fuel standard (“LLCFS™) regulation. These comments
address three main subjects: (1) the proposed establishment of two “tiers” for alternative fuel
pathways, (2) issues raised by the proposed treatment of electricity in the diesel compliance
strategies, and (3) the staff’s new analysis of indirect land-use change (“ILUC”) emissions
factors. The comments on the ILUC emissions factors are contained in an Appendix to these
commments, prepared by Air Improvement Resource, Inc.

Before turning to the main subject of these comments, it is important to note that, at
present, the staff has not explained fully how it intends to conduct the environmental assessment
of the proposed new LCFS. regulation. In that assessment, ARB must include a scenario in
which the Board would rely on the Advanced Clean Cars regulation, Phase 1 and 2 greenhouse
gas (“GLHIG”) regulations for heavy- and medium-duty vehicles, and the federal Renewable Fuel
Standard and other existing measures to achiove reductions in GHG emissions from the
transportation sectors.

In performing these environmental assessments, ARB must address all reasonable means
by which regulated entities could comply with cach of the regulatory scenarios considered as

well as the secondary consequences of those pathways. For example, if regulated entities might

' Growth Energy is among the plaintiffs in the litigation challenging the cuwrent version of the LCFS
regulation. Because ARB is now contemplating adoption of a new LCFS regulation, Growth Energy is

coniinuing its participation in the rulemaking process while it pursues its federal legal challenge to the
currently adopted LCFS regulation.



purchase all the cellulosic ethanol produced in the United States for use in California, the
environmental assessment must include not only the impacts associated with the transport of that
ethanol to California, but also the fransport of ethanol that has been displaced by cellulosic
ethanol from California to where it is ultimately consumed.

The environmental assessment must also consider the broader impacts of the regulation,
not just the life-cycle GHG emissions that ARB estimates to be associated with the fuels. For
example, if ARB believes that LCES compliance might be achieved in any significant part

through increased use of electricity and hydrogen as transportation fuels, then the environmental

-analysis. must-also-consider the differences.inlife-cycle GHG emissions associated with. the .

production of vehicles capable of operating on electricity and hydrogen compared to the vehicles
that would have otherwise been operating in the state. Similarly, the analysis must consider the
life-cycle GHG impacts associated with factors such as the production and installation of
refueling infrastructure, as well as the production and disposal of original and replacement
batteries used in electric propulsion systems.”

In addition, the environmental assessment must avoid “double counting” of potential
emissions reductions. Notably, the lifecycle GHG reductions associated with the use of
electricity as a transportation fuel have already been claimed in assessing the GHG emissions

associated with the vehicle under the Advanced Clean Cars Regulation.

2 All potential impacts must be identified in the assessment, and measures to mitigate those impacts must
be considered. Potential impacts could include those associated with the construction and operation of
electricity generation and other fuel production facilities, increases in emissions from mearine vessels and
port operations associated with biofuel importation, increases in vehicular exhaust or evaporative
emissions associated with the use of non-petroleum fuels, effects of higher prices for new vehicles and
transportation fuels, and reductions in the effectiveness of other California environmental regulations.




I Definition of Two Tiers for Alternative Fuel Pathways
There are a nuraber of serious issues associated with the staff’s proposed new approach to
assigning carbon intensity (“CI”) values to alternative fuel pathways. Those issues include the

following:

» Penalizing or rewarding of producers of some fuels by assigning production pathway Cl1
values that differ from the actual pathway CI values through the proposed “binning”
procedure for “Tier 17 fuel pathways’ in order to reduce the work load imposed by the
LCES regulation on ARB staff.

s Providing preferential treatment to some fuel production pathways defined by ARB as
“Tier 2 by assigning actual pathway CI values to those fuels rather than subjecting them
to the “binning” procedure proposed for application to “Tier 1” fuels.

In addition, along with the actions being proposed with respect to creating CA-GREET
2.0 and revising pathway CI values, ARB must carefully reassess all internal ARB-developed
fuel pathways to ensure that they are based on the latest available data and have been subjected
to the same rigorous review that ARB has applied to pathways approved under the Method
2A/2B process.

Beginning with the binning procedure for Tier 1 fuel pathways, although the details are
far from clear, ARB staff’ has indicated that it will propose Cl bins that span a range of
gCO2e/MJ values: all fuel pathways falling into a given bin would receive the same CI value,
which would be set equal to the midpoint value of the bin. For example, if a given bin spanned
the 7 gCO2e/MJ range from 61 to 67 gCO2e/MJ, all fuel pathways assigned to that bin would
receive a CI value of 64 gCO2e/MJ. This means that the producer of a fuel with an actual

pathway value of 66.9 gCO2e/MJ would be assigned an LCES CI value of 64 gCO2e/MJ

* Tier 1 fuels have been loosely defined to date by ARB as “first-generation fuels, such as starch- and
sugar-based ethanol....”

* Tier 2 fuels have been loosely defined to date by ARB as “next-generation fuels, such as cellulosic
alcohols” as well as fuels produsced using “an innovative method....”
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(approximately 4% lower than actual) and a credit of 2.9 gCO2e/MJ for each MJ of fuel
produced. In contrast, a producer of a fuel with an actual pathway value of 61.1 gCO2e/MJ
would be assigned an LCES CI value of 64 gC0O2e/MJ (approximately 5% higher than actual)
and a deficit of 2.9 gCO2e/MJ for each MJ of fuei produced. To date, the staff has provided no
technical rationale for this approach, and justified it based only on claims that it is necessary to
reduce the burden placed on ARB staff to review and approve new CI values.

‘While the assignment of actual CI values for Tier 2 pathways is technically correct, it is
obviously inconsistent with the treatment of Tier 1 pathways and the policy of “fuel neutrality.”
Furthermore, it clearly discriminates against producers of Tier 1 fuels in favor of producers of
Tier 2 fuels. It is also inconsistent with ARB’s proposed treatment of CI reductions resulting
from the use of “innovative technologies for crude oil production” where the current 1
gCO02e/MI threshold for receiving credits would be eliminated. It is unclear why ARB staff
- preferentially values small reductions in the CI of crude oil production, but is willing to assign
CI values for Tier 1 fuel pathways that differ from actual CI values by much larger amounts.
ARB ne§ds to ensure that the LCFS regulation equitably addresses the CI values assigned to all
fuel production pathways. To the extent that ARB finds itself unduly burdened by the regulatory
process it has created to assign pathway Cl values, it is the responsibility of the agency—mnot
producers of Tier 1 fuels—to find additional resources or identify means to simplify the
regulatory process,

The ARB staff is also proposing to create a new version of the CA-GREET model used in
determining CI values. According to the staff, the new version will be known as CA-GREET 2.0
and will incorporate updates based on changes that have been made to the GREET model by

Argonne National Taboratory since the development of previous version (CA-GREET1.8b), as




well as an updated electricity mix and other changes. As part of this process, ARB must conduct
rigorous and objective reviews of all internal ARB-developed fuel pathways similar to those
performed for pathways approved under the Method 2A/2B process.

Of particular importance are the pathways internally developéd by ARB that apply to
California electricity and Brazilian sugarcane ethanol. With respect to California electricity,
ARB must ensure that the same level of detail and attention that is being applied to update the
electricity mix for the U.S. for use in CA~GREET 2.0 is also applied to the internal pathways
used to assign CI values for California electricity. Similarly, ARB must review the CI values
that apply to Brazilian sugarcane ethanol based on the existing internal pathways with the same
level of scrutiny applied to the Method 2A/2B applications that have been submitted by U.S.
producers of corn ethanol. ARB has reviewed and approved scores of pathway Method 2A/2B
applications for corn ethanol pathways with Cl valves lower than those available from the
internal ARB pathways. During this process, ARB requires applicants to submit detailed data
and documentation substantiating the actual CI values that have been applied to these pathways.
In contrast, all of the CI values currently available for Brazilian sugarcane ethanol are based on
ARB’s internal pathways derived from the limited number of life-cycle analyses available in the
technical literature, which are based on limited generic data and have required numerous
assumptions. This situation is not going to be remedied by relying on updates to the GREET
model made by Argonne since the finalization of CA-GREET 1.8b, given that the most recent
update” to the Brazilian sugarcane pathways in GREET continues to rely on what appears to be
limited data and aggregated data. Further, the basic data do not appear to have been made

available to ARB for the same kind of review and scrutiny applied to data from U.S. corn ethanol

3 “Updated Sugarcane Parameters in GREET1 2012,” Second Revision, Han, J., Dunn, JB., Cai, I,
Elgowainy, A., and Wang, M.Q., Argonne National Laboratory, December 2012,
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plants or made available to the public at the level of detail required by the Method 2A/2B
process. The need for this review is further underscored by the lack of Method2A/2B
applications for Brazilian sugarcane ethanol, the absence of which suggests that the CI values
assigned by the ARB internal pathways are lower than those that would be assigned based on
facility-specific data.

Finally, it is important to note that the staff>s proposed binning approach for ethanol is
inconsistent with its proposal to provide credit under the LCES regulations to gasoline refineries
with no minimum CI reduction required. The differing treatment of gasoline and ethanol cannot
be justified.
1L Treatment of Alternative Fuels in the Baseline.

During the process leading to the adoption of the LCFS regulation in 2009, ARB defined
the gasoline baseline as a fuel consisting of 90% CARBOB and 10% cthanol produced using the
mid-west average corn ethanol pathway instead of correctly defining it as a pure hydrocarbon
fuel. The following passage from the 2009 Final Statement of Reasons explains ARB’s
reasoning:

Comment: ... [W]e encourage ARB to vevisit its decision to use
2010 E10 as the baseline gasoline. Inclusion of 10% corn ethanol
in the baseline gasoline formulation forces corn ethanol fo
compete against itself, vather than petroleum fuels with higher
carbon intensity. ... [T[f ARB finds that the carbon intensity of corn
ethanol is less than gasoline (due to justifiable adjustments to LUC
and GREET analyses), this change in baseline date is not justified
or desired, because increasing ethanol content from E5.7 to BI10
would actually reduce overall blend carbon intensity.

Response: The baseline ... includes 10 percent ethanol fo reflect
the ethanol content in CaRFG that will exist in January 2010. In
evaluating the baseline carbon intensity, it was determined that the
baseline value was basically the same whether 5.7 percent or 10
perceni ethanol was used. Ten percent ethanol was also used

because the predictive model in the CoRFG regulations as
amended in 2007 requires that increases in evaporative
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hydrocarbons from the use of ethanol be mitigated. This can be
done by using no ethanol or using more than the current 6 percent
ethanol. Due fo the Federal requirements to use more ethanol,

producers are electing to use this approach. The consideration of
the 2010 timeline was based on the Governor’s Executive Order
and rnot fo satisfy any other requirement.
The Executive Order (EO) to which the ARB response refers establishes only a 2020

carbon intensity reduction target and nowhere mentions that the target should be linked to a 2010

6

baseline.” The EQ undercuts ARB’s selection of a 2010 baseline, given that it was issued in

2007, makes reference to the need for the LCFS regulation in light of the 2005 California vehicle
fleet, and required the Secretary for Environmental Protection to report to the Governor as early
as January 2008 regarding progress being made to achieve the 2020 target. Further, ARB’s
interpretation of the EO is also contradicted by the 2004 baseline year selected by the University
of California in performing the technical and policy analyses™® specified by the EO, and ARB’s
initial position during the course of the LCES rulemaking where staff selected 2006 as the
baseline year.”

The position taken in the 2009 rulemaking is further undercut in lght of the
improvements to the ILUC value for corn ethanol since 2009. Table 1 presents the CI values for
gasoline at different assumed ethanol concentrations, based on the assumptions that the current

CARBOB CI value of 99.18 gCO2e/MJ applies and that the reduction in the ILUC value for corn

¢ Bxecutive Order, S-01-07, 1/18/2007.

" Farcell. A.E., and Sperling D., “A Low-Carbon Fuel Standard for California, Part 1: Technical
Analysis,” August 1, 2007. Available at http://escholarship.org/uc/item/6j67z9wG

8 Farrell. A.E., and Spetling D., “A Low-Carbon Fuel Standard for California, Part 2: Policy Analysis,”
August 2, 2007, Available at http:/fwww.escholarship.org/uc/item/8xv635de

? See hittp://www.arb.ca.gov/fuels/lefs/122007arh prstn.pdf
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under consideration by ARB'™ will result in a CI value for Midwest average ethanol between

89.40 and 79.40 gCO2e/MI.

Table 1. Effect of Adding Midwest Average Ethanol to Baseline Gasoline
Gasoline CI (gCO2e/MJ) and Gasoline CI (gCO2e/MI) and

Ethanol Content|  Reduction in CI relative to B0 if Reduction in CI relative to BO if
(vol%) Midwest Corn Ethanol CTI = 89.40 | Midwest Corn Ethanol CT=79.40

0 99.18 - 0.0% 99.18 - 0.0%

5.7 98.79 - 0.4% 98.40 — 0.8%

10 08.49 - 0.7% 97.79 - 1.4%

5 98.13-1.1% 97.06 —-2.1%

As shown in Table 1, the addition of Midwest average ethanol to gasoline does in fact
bave a substantial impact in reducing CI, with the magnitude of the reduction becoming larger as
more ethanol is added.

ARB’s inclusion of ethanol in the gasoline baseline in 2009 failed to acknowledge the
reasons why ethanol had come to widespread use in gasoline in California. Those reasons
include the oxygenate requirement that was part of the federal Reformulated Gasoline regulation
and the federal Renewable Fuel Standard regalation. The inclusion of ethanol in the gasoline
baseline penalizes ethanol for having been recognized many years ago to be envirommentally
beneficial. Rather than penalizing ethanol for its early arrival in the marketplace, ARB should be
providing retroactive credits for the GHG reductions that the use of ethanol achieved even before
the LCES regulation took effect. The continued inclusion of Midwest corn ethanol would

discriminate against corn ethanol producers by depriving them of credits that they should be

10 ¢oe hitp://www.arb.ca.gov/fuels/lcfs/lels meetings/iluc presentation 031014.pdf
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awarded under the LCFS regulation, and prevents those credits from being available to aid
regulated entities in complying with the LCES regulation.

A comparison with the treatment of electricity in diesel-based compliance strategies is
instr.uctive. ‘The relevant section of the staff Concept Paper released prior to the March 11

workshop states as follows (emphasis added):

The second alternative considered by staff involves modifying the 2010 baseline
fo include alternative fuel use. In this analysis, staff first determined the fuel use
of transit and non-transit naiural gas, transit electricity and electric forklifts in
2010. Next the carbon intensity of these fuels was incorporated into the 2010
diesel standard based on each fuel’s portion of the total fuel pool (diesel and
diesel replacements). A revised diesel standard was determined, and
corresponding annual standards calculated, to reflect the revision. Including
alternative fuel use in the baseline lowers the 2010 diesel standard by
approximately 2 gCO2e/MJ and subsequent standards for 2015-2020 by
approximately 1 gCO2e/MJ. This standard adjustment would increase diesel
deficits and decrease alternative fuel credits compared lo the current program.
Staff presented the results of this analysis at a public workshop in April 2013 and
thereafter considered stakeholder feedback. Staff chose not to pursue the
baseline approach because compliance with the diesel standard would become
more_difficuit with no corresponding benefit to the alternative fuel market, In
addition, because these credits would be generated only if regulated parties opt-in
to the program and report eleciricity use, a change fo standards based on
potential credit generation would be unfair to diesel vegulated parties. This
recommendation was subsequently presented at a public workshop in May 2013.

Of course, the same rationale requires that ethanol be excluded from the gasoline
baseline. There is certainly no basis to treat Midwest corn ethanol differently than how ARB is
proposing fo freat clectricity. Removing Midwest ethanol from the gasoline baseline would
appropriately credit producers, promote competition, and minimize regulatory costs.

Respectfully submiited,

GROWTH ENERGY.



APPENDIX
Comments on ARB’s March 11 Workshop on Indirect Land-Use Change Emissions

Prepared by Air Improvement Resource, Inc.

The ARB staff proposes to use two models used to estimate the land use change
emissions — the Agri Bconomic Zone Emission Factor (AEZ-EF) model, and the Global
Trade Analysis Project (GTAP). GTAP is a general equilibrium model used to determine
land transitions (like pasture to cropland and forest to cropland) in similar agro-economic
zones in various regions of the world. The AEZ-EF model is used in conjunction with the
GTAP to determine emissions released by the land-use transitions.

We discuss the GTAP model first, followed by the AEZ-EF Model. We then use the
ARB-GTAP model and a much more appropriate Purdue GTAP model to estimate the
impacts of our recommendations of changes on land use change (I.UC) emissions for
corn ethanol.

(Global Trade Analysis Project (GTAPR)

GTAP contains global land pools of cropland, forest, pasture, Conservation Resource
Progtam (CRP) land (in the US), and cropland pasture (in the US and Brazil). The base |
year for the current model is calendar year 2004. In modeling biofuel increases, the |
model is “shocked” with the biofuel increase (corn ethanol, for example), and since this
requires a significant increase in corn production, the model converts some other
cropland to corn production, converts some pasture to crop production, and converts
some forest to crop production. The model also contains a price yield elasticity such that
when the model is shocked for increased corn ethanol, crop prices increase and yields
also increase somewhat on all cropland. Thus, increased production is met through

(1) cropland expansion into non-cropland (which creates land use change emissions), and
(2) yield increases on existing cropland (no land use change emissions).

There are other ways in which crop production increases in addition to land expansion
and yield increases. A 2013 study by Roy and Foley shows there are three other ways
crop production increases: (1) using the existing standing cropland area more frequently
by multiple cropping, (2) leaving less land fallow, and (3) having fewer crop failures.!
None of these three ways involves a land use change or land use change emissions.
Furthermore, GTAP does not include these three factors: GTAP does not account for
double cropping, has no fallow land inventory, and cannot model reduced crop failutes.
Roy and Foley point out that the influence in these three factors on crop production can
be estimated by comparing trends in total harvested area to total cropland.

'Ray, D.X., and Foley, J.A., “Incteasing global harvest frequency: recent tronds and firture
directions,” Environmental Research Letters, 2013, 044041, IOP Publishing.
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The growth in annually harvested cropland and standing croplond hos
been changing in recent decades. Analyzing the 177 crops traced by FAO
since 1961 shows that the amount of annually harvested land has
increased much faster than the reported total standing cropland on the
globe. While standing cropland has increased ot the rate of 3.5 mha/vear,
the annually harvested land increased at a much faster rate of 5.5 mhatyr.

The difference in the above growth rates — 2.0 mha/year — is due to the three factors
mentioned earlier, which have no land use emissions impact. The authors also examine
the potential for the increase in harvested area to continue to increase faster than standing
cropland in the future, and find that these trends should continue.

It is difficult to incorporate these factors into the current GTAP model, because these
factors require a dynamic GTAP mode], and the current model is a static model.”
However, the analysis of these trends can be used to inform the ranges of input
elasticities for the current static GTAYP model used by ARB, particularly the price-yield
elasticity. Increasing the price-yield elasticity in GTAP increases crop production without
a land use impact. Thus, the Ray/Foley study argues for a relatively high price-yield
elasticity range. ARB, however, has selected a very low price-yield elasticity range. This
is discussed in more detail in the next section.

Review of ARB’s GTAP Modeling
Price-Yield Elasiicity Range

GTAP includes a price-yield elasticity of 0.25 as a default. This level is in part based on
extensive research by the ;T AP modeling community.” The Expert Working Group also
recommended this value. The EWG also recommended higher values for regions with
significant double cropping, since GLIAP does not explicitly include double cropping.
GTAP researchers have also pointed out GTAP is a medium-term model, with
projections being applicable in the 5-10 year timeframe. ARB appears to concur with this
timeframe for GTAP, because ARB describes the model as a “Current” model, meaning
that its estirilates are applicable to the 2013/2014 timeframe, even though its primary data
is for 2004.

ARB, however, performed sensitivity analyses using price-yield elasticity values from
0.05-0.30 (20%-120% of the default value). ARB’s selection of the lower end of the
range came from a variety of price-yield studies thai were very short term (1-2 years) in
nature, and were clearly not appropriate for the GTAP timeframe. All studies on data less
than about 4 years should not even be congidered in establishing the range of this

2 Purdue is continuing to develop a dynamic GTAP model for these and other reasons.

* Keeney and Hertel, “Yield Response to Prices: Implications for Policy Modeling,” Working
Paper #08-13, August 2008, Department of Agricultural Economics, Purdue University.

* See page 57 of the ARB March 11 Workshop Briefing, iluc_presentation_handouts 031014.pdf.
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parameter to use in modeling. Furthermore, ARB did not consider the analysis by Ray
and Foley in determining the range of price-yield values to use.

ARB performed sensitivity analyses on several other parameters. Most of these values
were in the range of 80%-120% of the GTAP default level, for example, ARB performed
sengitivity modeling of the ETA parameter at the baseline (default), 80% of the baseline,
and 120% of the baseline. We support performing sensitivity modeling at different price-
vield levels, but the range should be at least 80%-120% of the Purdue bascline value of
0.25, or 0.20 to 0.30. However, even this range is not nearly high enough to properly
reflect the increase in crop production that has occurred without land use changes
reflected by the Ray and Foley analysis referenced earlier.

ETL1 and ETL2 Values

ARB updated the land transformation elasticities (ETL1 and ETL2) in GTAP priot to
estimating land use changes. ETL1 governs the transformations between forest, crops,
and pasture, and ETL2 governs the transformations between various crops.

ARB appears to have used some, but not all, ETLI and ETL2 values from a 2013
Applied Science paper by Taheripour and Tyner. 5 In the Applied Sciences paper,
Taberipour and Tyner indicate

We iune the regional land transformation elasticities based on actual
historical observations on changes in land cover and disiribution of
cropland among alternative crops during the past iwo decades. To
accomplish this task we use published data on cropland use around the
world by the Food and Agriculture Organization (FAO) of the United
Nations over the period 1990-2010.

The differences in ETL1 and ETT.2 values between the Applied Sciences paper and ARB
are shown in Table 1 below.

Table 1. Differences in ETL1 and ETL2 Values Between ARB and Purdue

Region Purdue — Applied Sciences 2013 ARB
ETL1 ETL2 ETL1 ETL2
Brazil -0.30 -0.50 -0.20 -0.75
S O Amer -0.30 -0.25 010 -0.50
R S Asia -0.10 -0.25 -0.10 -0.75
Russia -0.20 -0.75 -0.02 -0.75
S S Afr -0.30 ~0.50 -0.30 -0.25

* Taheripour and Tyner, “Biofuels and Land Use Change: Applying Recent Evidence to Model
Estimates,” Applied Sciences, 2013, 3, 14-38.
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It is not clear why ARB departed from the ETL1 and ETL2 values developed by Purdue,
and what analysis or data ARB based these values on. An explanation of this should be
provided for review, or ARB should use the tuned ETLI and ETL2 values that were
developed by Taheripour and Tyner.

Model Nesting Structure

The Applied Science paper referenced above also included another major improvement in
GTAP. According to the paper

The GTAP-BIO model puts three types of land cover items (forest, pasture,
and cropland) into one nest an implicitly assumes that the economic costs
of converting one hectare of forest to cropland is similar to the economic
cost of converting one hectare of pasture land to cropland and vice versa.
This set up another key deficiency of the GTAP-BIO model. Including
cropland, forest, and pastureland in the same nest could cause systematic
bias in land conversion processes among land cover types due to biofuel
production. In general this is not the case and often the opportunity costs
of converting forest to cropland is higher than the economic cost of
converting pastureland fo cropland. (emphasis added)

The Expert Working group studying elasticity parameters in GTAP identified this nesting
structure as a key deficiency in the model and recommended using a revised nesting
strocture, such as the one developed by Taheripor and Tyner in the Applied Science
paper. The fact that forest is more costly to convert to crops than pasture almost needs no
explanation. However, Taheripor and Tyner point out that

Gugel et al have shown that in general pastureland rent is higher than
Jforest land rent, and both of these land rents are smaller than cropland
rent across the world except in a few places. This means that the net costs
of converting pastureland to crop production should be less than the net
costs of converting forest to cropland. Putting forest, pasture, and
cropland in the same nest ignores this important fact.

Taheripour and Tyner altered the land cover component of the land supply tree to have
forest and pasture land in two different nests. They also developed new ET1t and ETL2
values, tuming these to historical land use changes. They split the ETL1 into an ETL1 for
pasture and an ETL1 for forest (i.e., ETL 1 and HTL1,). They made the ETL¢ only 20%
higher than ETL,. Then they re-evaluated global land use impacts due to the USA ethanol

program using the improved model tuned with actual observations. They showed that,
compared to the old model

The new model profects: (1) less expansion in global cropland, (2) lower
share for the USA economy in global cropland expansion, (3) and lower
Sforest share in global cropland expansion.



To show how important these changes wete, the anthors modeled the US ethanol
program, estimating land transitions. With the new FTL1 and ETL2 values, predicted
global net forest conversions were reduced from 303,000 ha to 241,000 ha. When the
forest/pasture nesting changes were made, however, predicted global net forest
convetsions dropped from 241,000 ha to 75,000 ha. Forest conversions are the factor that
drives 75% of LUC emissions in estimating LUC emissions of biofuels.

ARB did not include the model nesting structure changes implemented by Taheripour and
Tyner, and recommended by the Expert Working Group, even though this revised model
was available to ARB in early 2013. ARB should include this critical change in the
GTAP model.

Additional Cropland/Pasture Areas in Canada and BU27

GTAP has been updated to include cropland/pasture in the UUSA and Brazil (ARB used
the model with these additions). Other regions of the world, such as Canada and the
EU27 (and probably many other regions of the world) also have a significant amount of
cropland/pasture and idle land. These land areas should be added to GTAP.

Conservation Resource Program Impacts

The GTAP meodel includes the ability to include CRP land in the land inventory for the
US. There has been a significant amount of land converted to production from CRP land
in the last seven years. Table 2 shows data from the Conservation Resource Program. 6
These data show over 10 million acres of CRP land have gone back into production.
These are not US forest acres that have gone into production. Over the period from 2007-
2011, CRP acreage in wetlands and buffers increased. Clearly, GTAP should be run to
access CRP land in the US prior to converting forests or even cropland/pasture.

Table 2. CRP Land Enrolled

Year Area (million acres)
2007 36.8
2008 34.6
2009 33.8
2010 31.3
2011 31.1
2012 27.1
2013 25.6

S “Annual Summary And Enrollment Statistics,” FY2011 for 2007-2011, and December 30
Reports for 2012 and 2013,
http:/fwww.fsa.usda.gov/ESA/webapp?arca=homed&subject=copr&topic=rns-css.
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ABEZ-FF Model

Use of Carbon Data on Accessible and Inaccessible Forests to Determine Emissions from
Forest Conversion

The AXEZ-EF report indicates

The carbon data used in AEZ-EF have been aggregated to GTAP-BIO
boundaries, but they include both accessible and inaccessible forests, as
well as grasslands other than those used for livestock grazing, and thus
represent broader resources than those represented in GUAP-BIO.

It is not clear why ARB is including inaccessible forests in developing forest carbon
stocks. If forests are inaccessible, then it is highly unlikely they would be converted to
pasture or cropland. ARB should instead develop forest carbon from accessible or
commercial forests. Detailed carbon data on public, private, and other forests is utilized
by EPA in estimating its annual GHG inventories.” The carbon in private forests (most

likely of forests to be converted to pasture/cropland) is much lower than public or other
forests.

Wood Used to Produce Energy

In the new AEZ-EF model, for forest converted to cropland or pasture, ARB is now
accounting for carbon stored in hardwood products (HWP). The storage rates are
different for different regions, and are based on a 2012 study by Eatles, Yeh, and Skog.
The WY fraction ranges between 2-36%.

In addition to accounting for carbon stored in HWP, ARB should also account for wood
mass that is used for fuel during forest clearing. Wood that is burned to produce energy
(for a sawmill, for example) is replacing fossil-fueled energy, and is renewable. ARB
does not count CO, emissions from facilities that use waste wood to produce energy for
fuel production (ARB does, however, count non-CO, GHG emissions, which is
appropriate). Heath et al estimate that 35% of carbon from forest clearing is used for

energy.? In the US, Canada, and the EU27, ARB should not count the CO,, from wood
used to produce energy.

TUSDA Torest Service (2010a), Forest Inventory and Analysis National Program:User
Toformation. U.S. Department of Agriculture Forest Service. Washington, DC. Available online
at http://fia.fs.fed.us/tools-data/docs/default.asp.

® 1. Heath, R. Birdsey, C. Row, and A, Plantinga. 1996 carbon pools and flux in U.S. forest
products,” Forest Ecosystems, Forest Management, and the Global Carbon Cycle, M. Apps and
D. Price, eds. NATO ASI Series I:Global Environment Changes, Volume 40, Springer-Verlag,
Ppe 271-278.



CCLUB Maodel

ARB should consider using the CCLUB (Carbon Calculator for Land Use Change from
Biofuels Production) model for estimating emissions.” Like AEZ-BF, the model was
designed to be integrated with GTAP. It has several advantages over ABZ-EF. First,
instead of using the Harmonized World Database (ITWD) for soil, it uses the CENTURY
model, which contains much more specific information on soil carbon for the US than the
HWD, on a county-by-county basis. Second, it uses county-by-county carbon data from
forest ecosystems for the US from the Carbon Online Estimator (COLE) database,
developed by Van Deusen and Heath in 2010 and 2013 M Third, it allows the user to
input HWP fractions, and fourth, it does not count CO; from the forest wood used fo
produce energy. For areas outside of the US, it utilizes Winrock emissions.

ARB has conducted uncertainty analysis of its land use estimates using only AEZ-EF and
GTAP. Using the CCLUB model with GTAP to estimate [and use change emissions
would also provide more information on the uncertainty of ARB’s estimates.

Updated L.UC Modeling

AJR downloaded ARB’s GTAP model and the AEZ-EF model to determine the impacts
of some of our suggestions. ARB ran the models under 1440 different input conditions,
for 5 different biofuel shocks, and determined the average emissions for each of the 1440
tuns (a total of 7200 runs). The results are shown in Table 3.

Table 3. ARB Average Land Use Results, March 11 Workshop

Biofuel LUC Emissions (gC02e/MJ)
Corn Ethanol 23.2
Sugarcane Ethanol 26.5
Soy Biodiesel 30.2
Canola Biodiesel 41.6
Sorghum Ethanol 17.5

? Dunn, T., Musller, 8, Kwon, ILY., Wander, M., Wang, M., “Carbon Calculator for Land Use
Change from Biofuels Production (CCLUB),” Argonne National Laboratory, ANL/ESD/13-8,
September 2013.

' Van Duesen, P., and Heath, L., 2010. “Weighted Analysis Methods for Mapped Plot Forest
Inventory Data: Tables, regressions, maps and graphs.” Forest Ecol. Manage. 260:1607-1612.

" Van Duesen, P. and Heath, L. 2013. COLE web applications suite. NCASI and USDA Forest
Service, Northern Research Station. Available at hitp://www.ncasi2.org/COLE/
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In this analysis wo test the impact of five factors that should be changed in the ARB
modeling:

ARB’s ETL1 and ETL2 values

Model Nesting Structure and additional tuned ETL1 values
Price-Yield Range

Include US CRP conversions

Include CCLUB emissions

It is clearly impractical for us to run the model 1440 times to test the impact of these
five3 items. However, it is possible to test the impact with a representative model run. To
create the representative model run, we first estimated the average of the ARB inputs.
Next, we ran the model with a corn ethanol shock to determine the LUC emissions.
Finally, we changed the price vield elasticity, until the model run gave the same answer
as corn ethanol in Table 3, The average model inputs are shown in Table 4.

Table 4. Average ARB GTAP Inputs

Input Parameter Average Value
Price Yield (Ydel) 0.175
PAEL, US 0.3250
PAFL., Brazil 0.1875

ETA ARB Baseline

ETL1, ETL2 ARB Baseline

‘When we ran the case in Table 4, we obtained corn ethanol emissions of 19.87
gCO2e¢/MJ. We then reduced the price yield elasticity from 0.175 to 0.1263, and obtained
emissions of 23.21 gCO2e/MJ, which is the same as ARB’s corn ethanol estimate. This is

our single run that generally represents ARB’s 1440 cases (i.e., the AIR “Representative”
case).

s Totest ARB’s ETL1 and ETL2 valuss, we inputted Purdue’s ETL1 and ETL2
values into. ARB’s GTAP meodel, and estimated LUC emissions.

e To test the model nesting structure change, we used the GTAP model provided by
Purdue for work by AIR and others for the European Biodiesel Board (EBB),
which is the same as the Purdue Applied Science Model, but with additional
changes for the BEuropean Union such as disaggregated oilseeds, and




disaggregated coargse grains.'? All other inputs were the same as the ARB inputs

for ARB’s model, including price-yield at 0.1263.

s  To test the price-yield value, using the EBB GTAP model with the above ARB
inputs, we increased the price~yield value to the Purdue default value of 0.25.

s To test the CRP impact, we activated the CRP code in the EBB-GTAP model.

s To test the CCL.UB emissions impact we turned off the CRP activation and used
CCLUB emissions instead of AEZ-EF.

The impact of the five changes on LUC emissions for the corn ethanol shock are shown
in Table 5. The changes are all cumulative except for the last change (CCLUB), which
includes the first three changes but does not convert CRP in the US.

Table 5. Impacts of Changes in GTAP Modeling (Corn Ethanol Shock in the US)

LUC Emissions

Scenario Model Emissions (gCO2e/MI)
AIR “Representative” Case (ARB ARB-GTAP ABZ-EE 23,21
model, Price-yield = 0.1263)
Change ETL1 and ETL2 parameters to | ARB-GTAP ARZ-EF 21.03
Purdue “tuned” values from Applied
Science 2013
Implement Purdue GTAP Nesting EBB-GTAP* AEZ-EF 18.65
Structure with Tuned Forest and
Pasture ET1.1 Elasticities, from
Applied Science 2013 )
Use Purdue Default Price-Yield Value | EBB-GTAP AEZ-EF 12.84
Include CRP Land Conversions EBB-GTAP AEZ-EF 11.97
Use CCLLUB Emissions Instead of EBB-GTAP CCLUB 6.84

AEZ-EF Emissions (w/o CRP
Conversion)

# Same model as Purdue model used in 2013 Applied Science paper, but with disaggregation of

coarse grains and oilseeds in BU27.

2 Ajr Improvement Resource, (S&T Y Consultants, Steffen Mueller, UIC, “Land Use Change
Greenhouse Gas Emissions of European Biofuel Policies Utilizing the Global Trade Analysis
Project (GTAP) Model,” August 30, 2013, for Buropean Biodiesel Boazd.
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Utilizing the ETL1 and E'TL.2 values from the Applied Science paper reduces emissions
from 23.21 to 21.03 g/MJ. Implementing the improved nesting structure reduces
emissions forther to 18.65 g/MJ. With more reasonable but still very conservative price-
yield value of 0.25, emissions are reduced to 12.84 g/MJ. If CRP land is included in
conversions, emissions are reduced to about 12 g/MJ. If CCLUB emissions are used
instead of AEZ-EF, emissions are just under 7 g/MJ.

ARB is planning on incorporating irrigation changes in GTAP. We support this effort if
done in a reasonable manner. ARB is also planning on incorporating “inaccessible” forest
in GTAP. We do not support this effort, since inaccessible forest would not be converted
to crops or pasture. It is somewhat ironic that ARB wants to include “inaccessible” forest,

but is putting no effort into including extremely accessible cropland/pasture in Canads,
the EU27, and other regions.

Summary

Overall, ARB’s currently analysis of LUC for biofuels in the US has improved from
earlier 2009 estimates, but clearly is using modeling inputs that are wrong (price-yield
range and ETL1/ETL2 values) and have been proven to be inappropriate, and is also not
using certain critical updates to GTAP (i.e., the updated nesting structure) that have been
available for awhile. If the ARB analysis were updated appropriately, LUC emissions for

corn ethanol would be in the 8-12 g/MJ range. There would be corresponding changes in
the LUC emissions of other biofuels as well.
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Low Carbon Fuel Standard Re-Adoption Concept Paper

. Iniroduction

Transportation fuels play a key role in California’s economic success as well as the
lifestyle of its residents. Traditional fuels, like gasoline and diesel, will continue to play a
role in supporting California’s transportation needs for many years to come. At the

same time, the production and use of fraditional fuels is responsible for nearly half of the
state’s greenhouse gas emissions. The Low Carbon Fuel Standard (LCFS) is a key
part of a comprehensive set of programs in California to cut greenhouse gas emissions
and other smog-forming and toxic air pollutants by improving vehicle technology,
reducing fuel consumption, and increasing transportation mobility options. The LCFS is
. designed to decrease the carbon intensity of California’s transportation pool and provide
an increasing range of low-carbon and renewable alternatives. This paper includes a
set of options for consideration to strengthen the LCFS in achieving this objective.

The California Air Resources Board (ARB/Board) approved the LCFS regulation in 2009
to reduce greenhouse gas (GHG) emissions by achieving a ten percent reduction in the
carbon intensity of transportation fuels used in California by 2020. Carbon intensity (CI)
is a measure of the GHG emissions associated with the various production, distribution,
and consumption steps in the “life cycle” of a transportation fuel. The LCFS is designed
to reduce GHG emissions by encouraging the use of low-carbon fuels in California and
their production in California and elsewhere. The LCFS is performance-based and
fuel-neutral, allowing the market to determine how the carbon intensity of California’s
transportation fuels will be reduced. ARB approved some amendments to the LCFS in
December 2011, which became effective on November 26, 2012, and were
implemented by ARB on January 1, 2013. The current and complete regulatory text is
available at http://www.arb.ca.gov/fuels/lcfs/CleanFinalRegOrder 112612 pdf.

On July 15, 2013, the State of California Court of Appeal, Fifth Appellate District (Court)
issued its opinion in POET, LLC versus California Air Resources Board (2013) 218
Cal.App.4" 681. The Court held that the LCFS would remain in effect and that ARB can
continue to implement and enforce the 2013 regulatory standards while it takes steps 1o
cure California Environmental Quality Act and Administrative Procedure Act issues
associated with the original adoption of the regulation. To address the ruling and
provide lasting market certainty, ARB staff is proposing that the Board re-adopt the
LCFS regulation in 2014. Additionally, ARB staff is proposing a suite of amendimenis to
provide a stronger signal for investments in and production of the cleanest fuels, offer
additional flexibility, update critical technical information, and provide for improved
efficiency and enforcement of the regulation.

[t has been nearly five years since the Board's original action, and the core principles
and policies of the LCFS regulation remain valid. The basic framework of the current
LCFS, including the use of life cycle analysis, the LCFS credit market, and the LGFS
Reporting Tool (LRT), among other aspects, are working and will continue. This
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concept paper provides an overview of new elements being considered as part of the
2014 LCFS rulemaking effort. The concepts being considered reflect a range of
potential changes, including straightforward updates to the regulation to more significant
proposals for improving its overal effectiveness and long-terim ability to support the
production of increasingly lower-carbon fuels. The concepts will be discussed during a
public process over the next several months. Based on stakeholder input, we may
make adjustments to the proposals in this paper or recommend alternatives should they
he determined to be more effective at realizing the objectives.

Il Status of the LCFS

Since the regulation went into effect, regulated parties have successfully operated
under the LCFS program. In short, the LCFS is working as designed and intended.
Regulated parties as a whole continue to over-comply with the regulation, providing
significant “excess” credits that can be used for future compliance. The requirements

(i.e., one percent reduction in Cl) are modest at this stage; staff believes that the current -

developments on clean fuels support compliance for years to come but recognize
increasingly larger volumes of low-Cl fuels will be needed to meet the fargets as we
approach 2020. Credits have been generated primarily. from ethanol (62 percent), but
also from renewable diesel (15 percent), biodiesel (12 percent), and from natural gas
(9 percent). Approximately 270 LCFS credits transactions were tecorded through
February 2014, demonstrating a robust credit market. The LCFS credit prices, which
started at $10 to $15/metric ton (MT) COse, have risen o $50 to $85/MT CO-e.

Further, fuel producers are innovating and achieving significant reductions in the carbon
intensities of their fuel pathways, an effect the LCFS regulation is expressly designed fo
encourage. So far, over 200 innovative fuel pathways (Method 2A/2B applications)
have been reviewed and posted by staff.’

Hl. Timeline and Process

Staff will conduct an initial public workshop on March 11, 2014, to discuss potential
amendments to the LCFS for 2014 and receive feedback from stakeholders. Other
public workshops will be scheduled fellowing the initial public workshop. Staff is also
willing to meet with interested stakeholders to discuss staff’s proposal via conference
calls and one-on-one meetings. Staff will propose a comprehensive LCFS package to
the Board in the fall of 2014.

IV. LCFS Re-adoption

Although implementation of the 1.CFS has gone smoothly, there are opportunities to
improve the regulation. Staff had planned to propose amendments fo the Board in
October 2013 and again in 2014, but in light of the lawsuit, staff determined it would be
most efficient to consolidate amendments and return to the Board once in 2014.

! see http://www.arb.ca.qovifuelsficis/122310Icfs-rep-adv. pdf.
2
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Therefore, many of the proposed revisions have already been identified and discussed
in workshops with stakeholders. These proposed amendments will now be part of the
consolidated regulation re-adoption package that responds to the Court’s decision.

a. Rationale for Amendments

There are several factors driving the staff's proposed amendments. First, based on
stakeholder comments received in both the original 2009 rulemaking and 2011
amendments, the Board directed staff in Resolutions 09-31 and 11-39 to consider
revisions fo the regulation in a number of specific areas. These include updates to the
electricity provisions, developing low-energy-use refinery provisions, evaluating a
refinery-specific incremental deficit option, and approval of additional fuel pathways.

Second, staff has received feedback from regulated parties and other stakeholders
throughout the implementation of the LCFS. This feedback informed the staff's
refinements contained in this proposal, such as incentives for petroleum refinery
modernization projects and updates to the indirect land use change (iLUC) values.

Finally, staff conducted internal reviews of lessons learned and has been assessing
what has changed since the initial implementation of the LCFS. As part of this ongoing
assessment, several broad themes have emerged. These include a need to consider
developing a compliance schedule that goes bayond 2020 in order to meet California’s
long-term climate goals. Itis also clear that the LCFS would benefit from a greater
focus on the long-term goal of ulfra-low Cl fuels to ensure the fong-term effectiveness of
the program, and some of the changes below reflect this emphasis. In addition, it is
evident that certain aspects of implementing and improving the LCFS regula’uon such
as evaluating fuel pathways and improving iLUC values, are very resource intensive. In
response, some modest changes may allow greater “bang for the buck™ and provide
additional resources to be put toward greater enforcement, consideration of significant
innovations in the fuels sector, and ensuring accountability. Staff is interested in
feedback on the proposed concepts and amendments outlined below, but staff is also
interested in additional ideas to achieve the policy objectives of the LCFS and the
themes described above.

b. New Concepts Being Considered
The following four concepts are being introduced for feedback:

GHG Emissions Reductions at Refineries

ARB'is proposing to allow refineries to generate credits for investments at the refinery
that reduce GHG emissions. This provision is consistent with full life cycle analyses, but
instead of reducing the CI of the fuels produced—as is dene with biofue! production
facilities—the Ci for CARBOB and CARB diesel will remain the same for market
fungibility purposes, so credits will need to be the mechanism for recognizing GHG
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emission reductions at the refineries. These investments would also reduce associated
toxic and criteria air pollutants. Refineries would submit a project plan to ARB for
approval and staff would determine the difference between the refinery’s baseline Cl of
their transportation fuel and the new C! of their transportation fuels with the project in
place. The difference will be used to calculate credits for the refinery. These credits
would be eligible for sale to other regulated parties.

Each refinety that generates a Refinery investment Credit will have the Cl of its
transportation fuel reviewed periodically to ensure that the calculated difference has
remained the same. Changes in the Cl could result in an increase, decrease, or
elimination of the credit in future years.

Modification of Compliance Curves for Gasoline and Diesel Standards

Staff is anticipating the rulemaking process for re-adoption of the LCFS to be conciuded
in 2015. This will likely keep LCFS regulatory standards at 2013 levels through 2015.
Staff currently has no proposal to change the average carbon intensity target of

10 percent by 2020; however, staff believes that some post-2015 “curve-smoothing” will
be appropriate. Staff is conducting an in-depth analysis of projected fuel availability thai
will inform the 2016 - 2020 compliance fargets.

Achieving the GHG and air quality goals outlined in the draft Scoping Plan Update will
require a renewable portfolio of transportation fuels well beyond the current policy
trajectories. Accordingly, in 2014 ARB will consider revising the [.CFS with post-2020
targets that call for Cl reductions greater than 10 percent. This additional analysis will
also include the effects of proposed changes to the LCFS, such as potential revisions to
the calculation of ILUC values, options for refineries to generate credits via a refinery
credit provisions, provisions for electricity credits for off-road applicafions, and a cost
containment provision, which may affect the volumes and types of fuels needed for
compliance.

Over the past several years, some stakeholders have raised concerns regarding the
availability of low-Cl fuels in quantities sufficient for compliance in future years. While
staff disagrees with many of the fundamental assumptions leading fo these concems,
we belive it is important to draw on the most up-to-date information to assess if there is
sufficient progress towards meeting the regulation’s future carbon intensity reduction
targets. As a result, ARB is analyzing what low-Cl fuels are likely to be availabte for
compliance by 2020 as well as the 2030 timeframe, based on industry, academic, and
government sources. Staff is developing low-Cl fuel projections that take into account
the effect of petroleum prices on the production of biofuels which wili result in low,
medium, and high projections. Staff is also in the process of identifying which of these
fuels are likely to come to California to be used for compliance with the LCFS, based on
the demand-pull incentive structure of the program (i.e., lowest-cost compliance). ARB
staff will continue to work on the analysis as it will help to inform any appropriate
regulatory improvements.
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Refinery-Specific Crude Oil Incremental Deficit Accounting

Based on the fact that smaller refineries can be affected by the California Average
crude oil incremental deficit, but cannot affect the Annual Crude Average carbon
intensity, ARB is proposing to allow low-complexity/low-energy-use refineries to opt out
of the California Average Crude Provision in the current LCFS regulation and instead
have their crude oil incremental deficit calculated on a refinery-specific basis. The

large, complex refineries would continue to operate under the California Average crude
oil provision.

The low-complexity/low-energy-use refineries would be allowed a one-time, irreversible
opportunity to opt for refinery-specific accounting. Interested refineries would have an
incremental deficit assessed If their refinery Annual Crude Carbon Intensity exceeds
their refinery 2010 Baseline Crude Carbon Intensity. Participating refineries would also
be required to:

+ Work with staff to properly characterize all crudes supplied to the refinery;

» Provide detailed descriptions, sources, and volumes of refinery intermediate
feedstocks and petroleum-based blendstocks that are supplied to the refinery;
and

« Provide sources and volumes of finished products supplied by outside refineries.

These additional requirements will help to ensure accurate accounting of crude oil
carbon intensity for these low volume refineries.

Fuel Pathways and Producer Facility Registration

[.CI-S stakeholders have expressed concerns that many of the Method 2 pathways in
the Lookup Table and on the Method 2 web site are not available for wider use by
regulated parties. In response to those concems, as well as to the need to focus the
program on the promotion of innovation, staff proposes to restructure the certification
and registration functions. We are proposing a two-tiered system in which
conventionally produced first-generation fuels, such as starch- and sugar-based
ethanol, would fall into the first fier, while next-generation fuels, such as cellulosic
alcohols, would fall into the second tier. Any fuel (first or next generation) produced
using an innovative method, such as carbon capture and sequestration, would fall into
the second tier.

Producers of first-tier fuels would be registered into Cl bins using an application process
that is similar to the existing Method 2 process. The bins would consist of simple
carbon intensity ranges. The Gl of all fuels in a given bin would be the midpoint of the
range that defines that bin. The same registration process fuel providers would use to
obtain a first-time tier-one Cl would be used to move from one bin to another. This
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single, uniform tier-one registration process would replace the existing Methods 1, 2A,
and 2B processes.

Producers of second-tier fuels would apply for fuel pathways using a modified version of
the existing Method 2 process. Staff would aliso have the ability to develop and post
tier-two pathways for the use of qualifying fuel providers.

When the new LCFS regulation goes into effect, staff would classify all pathways in use
at that time into either tier one or tier ftwo. If the new regulation contains provisions
requiring that existing Cls be recalculated, those recalculations would have fo be
completed and approved by staff before the exisfing pathways could be registered into
the new system. :

Staff also proposes to adopt a new mode! for calculating life cycle Cls under the LCFS.
That new model would most likely be based upon one of two current versions of the
Greenhouse gases, Regulated Emissions, and Energy use in Transportation (GREET)
spreadsheet from Argonne National Laboratory. One is the latest spreadsheet version
of the model, and the other is the new non-spreadsheet version of the model,
GREET.net '

Details of the staff proposal along with a discussion of alternative approachés
considered are presented in Appendix A.

¢. Proposed Amendments from 2013
In addition to the above proposéls, a number of proposals have already been
workshopped and discussed with stakeholders in 2013. Staff is reintroducing these

proposals along with our current recommendations.

Cost Containment Provision

Staff proposes the creation of a cost containment provision that would increase market
certainty about the maximum costs of compliance, strengthen incentives to invest in and
produce low-Ci fuels, and provide additional compliance options. Staff drafted a white
paper on LCFS cost containment ideas in 2013 and discussed the concept at a

May 24, 2013, workshop. Staff is continuing to evaluate the following two options from
that white paper but remain open to alternatives that more effectively achieve the same
objectives:

1. Credit Clearance Option

Under the credit clearance option, regulated parties would be allowed to carry over
deficits to the next compliance period, provided that they purchase their pro rata share
of all credits made available for sale during a “credit clearance” period. Credit clearance
periods would occur at the end of compliance years in which some regulated parties are
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unable to obtain the credits on the open market that are required for compliance. At the
beginning of the credit clearance period, regulated parties with excess credits would be
asked to pledge any credits that they would like to seli at or below a pre-determined
price ceiling. Deficit-holding regulated parties’ pro rata share would then be calculated
based on the size of each party's deficit, and the total number of credits pledged by
sellers. Once a regulated party purchases its pro rata share of credits, it would be able
to carry its remaining deficit over into the following compliance year. Deficits that are
carried over would become part of that regulated party’s cumulative compliance
obligation and incur interest, to be repaid in subsequent compliance years.

2. Credit Window Option

Under a credit window concept, compliance-only credits would be available for
purchase from ARB at a pre-determined price if regulated parties are unable to obtain
sufficient credits on the open market. The proceeds from the sale of LCFS credits
would go into the Air Pollution Control Fund, unless directed by the Legislature to
expend the funds in some other manner.

Staff is evaluating these two opiions for their potential to:

+ Send astrong and transparent market signal to investors regarding the value
of low-Cl fuels;

* Provide additional options for economical paths to compliance; and

* Minimize the potential for unintended, negative market consequences.

The credit clearance option is the preferred approach because it ensures that credit
shortages or price spikes do not destabilize the .CFS credit market, and it strengthens
the incentives to invest in low-Cl fuels by providing a sfrong and transparent price
signal. The credit clearance option also minimizes the potential for unintended negative
market consequences, and enables conventional fuel suppliers to comply with the
program without paying for credits or fuels that the market has failed to produce.

Revised iLUC Values

Indirect Land Use Change values for corn ethanol, sugarcane ethanol, and soy
biodiesel were-included in the LCFS when the Board approved it in 2009 and 2010.
Published literature and knowledge in this area has confinued to evolve. The Board
directed staff to refine the iLUC analysis, taking into account advancements in
methodology, data, and scientific understanding.

Based on recommendations provided by an Expert Working Group (EWG, established
per the Board’s directive) and other stakeholders, staff contracted with experts to refine
and improve the iLUC analysis. Accordingly, staff, working cooperatively with the
academic researchers, has incorporated significant changes in the estimation of iILUG
for biofuels. In addition, a new carbon emission factor model was developed to provide
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better estimates of carbon released upon land conversion. Updates fo the GTAP?
model include the addition of data and parameters to estimate ILUG for two new
biofuels (canola biodiesel and sorghum ethanol), and necessary refinements in
methodology and structure fo address recommendations of the EWG and stakeholders.
Staff contracted with experts and performed uncertainty evaluations using the Monte
Carlo analysis. Staff is also proposing to inciude impacts related fo irrigation and
forestry sector into the iLUC analysis in the near-term.

Preliminary results indicate reductions in the iLUC values for soy biodiesel, sugarcane
othanol, and comn ethanol. Staff is proposing to present the resuifs at the March 11
workshop to solicit feedback from stakeholders. Details of the staff draft proposal are
presented in Appendix B. _ :

Electricity Provisions

Staff has worked with stakeholders to develop a proposal to add electricity used in fixed
guideway systems and eleciric forklifts to the regulation as eligible to generate credits.
The addition of electricity credits would provide greater compliance flexibility to the
tegulation and be consistent with the objective of promoting low carbon fuel alternatives
in a broader spectrum of technologies. Staff held meetings of the LCFS Electricity
Workgroup in November 2012 and January 2013 to discuss these concepts. Staff
presented the results of the analysis at a public workshop in April 2013 and
recommended the proposed concepts at a public workshop in May 2013.

Details of the staff proposal along with a discussion of alternative approaches
considered are presented in Appendix C.

Low-Eneragy-Use Refinery Provisions

On December 16, 2011, the Board directed staff in Resolution 11-39 to consider
provisions to the LCFS to address low-energy-use refining processes. This Resolution
language was meant to address concerns from refineries that use simple processes o
refine transportation fuels to account for the low energy inherently embedded info their
fuels. ARB staff investigated the complexity of each California refinery using the Nelson
Complexity Score as well as the fotal energy use of each refinery. Staff is proposing
that in order to be considered low-energy-use, a refinery must have a modified Nelson
Complexity score of five or less and that the annual energy usage would have fo be

five million MMBtu or less. Each refinery would have to comply with both parts of the
metric to be considered a low-complexity and low-energy-use refinery.

Staff has bean working to quantify the difference in transportation fuel carbon intensities
between low-complexity/low-energy use refineries and the complex refineries. Staff is
proposing to recognize this Cl difference within the LRT.

2 3TAP atands for Global Trade Analysis Project, a global economic model used by staff to estimate
iLUC.
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Details of the staff proposal are presented in Appendix D.

Innovative Technologies for Crude Qil Production

Currently, the LCFS has a provision for awarding additional credits to refiners who
purchase crude oil produced in an innovative manner that lowers greenhouse gas
emissions (i.e., carbon capture and sequestration and solar-generated steam for
injection). Respondlng to stakeholder feedback, staff proposed in a workshop last year
to instead award the crude producers with the innovative production credit, as this
would send a stronger economic signal fo the producers who are investing in these
technologies. A properly designed provision to reward oil producers for implementing
innovative greenhouse gas reduction techno[ogles can provide substantial
environmental and economic benefits®.

Staff will also propose to:

s include biomass-based steam as an innovative technique;

e include onsite solar, wind, and biomass-based electricity as innovative
techniques;

 include carbon capture coupled with carbon dioxide enhanced oil recovery as an
innovative technique under certain circumstances;

* remove the minimum threshold of 1.0 g/MJ carbon intensity reduction to qualify

" as an innovative technique; and

e simplify the application process and calculation of innovative method credit for

solar steam and solar- or wind-based electricity.

Revisions to OPGEE and Updates fo the Crude Lookup Table 8

In March 2013, staff presented draft revisions fo the Oil Production Greenhouse Gas
Emissions Estimator (OPGEE v1.1 Draft A) and an expanded and updated Crude Oil
Lookup Table (Table 8). OPGEE v1.1 Draft A incorporated several small revisions to
the model, which were made in response fo stakeholder feedback during and following
the 2011 amendment process. Based on feedback received on OPGEE v1.1 Draft A,
staff is presenting OPGEE v1.1 Draft B and related model documentation for feedback
at the workshop on March 11, 2014.

Proposed revisions to Table 8 will include both updated carbon intensity values for listed
crudes and expansion of the table to include carbon intensity values for all crudes
supplied to California refineries from 2010 to 2013, as well as additional crudes of
interest to California refiners. This expanded Lookup Table will list carbon intensity
values for over 100 internationally and nationally marketed crudes and nearly

200 California oil fields. Table 8 will also include a limited number of default carbon

% A white paper discussing Innovative Technologies for Crude Oil Production will posted at a later date.
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intensity values to be used in the event a refinery purchases crude not listed in the
table. The default carbon intensity will be used untif the crude carbon intensity is
included in the table as part of a subsequent update.

Finally, staff is proposing that subsequent revisions o OPGEE and Table 8 occur no
more frequently than on a three-year cycle and be considered through an Executive’
Officer hearing process given the administrative nature of the updates. Updating
OPGEE and Table 8 on a three-year cycle rather than annually will provide more
certainly to refinefes for crude purchases as well as allowing limited staff resources o
be redirected to other LCFS tfasks.

Enhancements to Reporting and Recordkeeping Regquirerments

Staff intends to propose several amendments to various repotting requirements under
LCFS to provide clarity and tighten the implementation of the program. Staff expects to
work with stakeholders to refine the concepts discussed below and identify other
appropriate changes. Record retention is another issue that will be addressed in the
revised provisions. Staff is proposing to align the record retention requirements applied
to the ARB Cap and Trade Program to the LCFS Program.

In order fo improve the traceability of fuels to the source, staff is proposing to add a
provision that requires reporting of all Transaction Types identified in the regulation,
including transactions without obligation transfer. There are other proposed
enhancements to the reporting requirements associated with the chain of custody for
fuels being produced or imported into the State. Further, to substantiate the validity of
companies that register in the LRT as a regulated party, a modified registration process
will be identified, enabling ARB staff to do a more thorough pre-registration check of
each company.

Staff will also propose enhancements to LCFS Product Transfer Documents (PTDs) to
include fuel production facility information. Additionally, it would be required to include a
statement on the PTD that clearly identifies that the fuel has been reported under
Galifornia’s LCFS. Once reported in the LCFS, it may not be re-imported and reported
a second time for additional credits. Finally, the opt-infopt-out provisions of the
regulation would be modified to enable the opt-out process to be implemented online,
replacing the current paper-based process.

Enhancements to LCES Credit Provisions

Staff intends to propose several amendments to LCFS credit provisions to clarify and
tighten the implementation of the program. Some of these provisions were discussed
with stakeholders last year. Key elements of the changes being proposed are
discussed below.
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Staff is proposing to require use of the online 1.CFS Reporting Tool and Credit Bank &
Transfer System (LRT-CBTS) for performing all credit transfers. Although the current
regulatory text does not explicitly require use of the online system, it has become the de
facto standard for recording credit transfers, and staff's proposal would simply formalize
this. In addition, staff's proposal will provide details of the automated processes as well
as authorization protocols for the use of brokers that represent regulated parties. A
hierarchy for how credits are to be retired will also be provided. Finally, a provision to
allow voluntary posting of credits available for sale/transfer will be provided to facilitate
communication between prospective credit buyers and sellers.

Staff also intends to clarify LCFS requirements pertaining to credit retroactivity.
Currently, the regulation does not allow credit retroactivity except under limited
circumstances (the physical pathway demonstration provision). Staff believes that there
is some merit in allowing for a limited expansion of the retroactivity of credits. For
example, limited refroactive credits could be issued to a Method 2 applicant considering
specified conditions are met. In those cases where there is retroactive credit
generation, o the extent that it is allowed, this will be limited to no greater than the two
full quarters immediately prior to the quarter in which retroactive credits are requested
by a regulated party.

Other amendments include clarifying language stating that all LCFS credits are to be
calculated in the LRT-CBTS. The provisions for placing credits on hold for lack of
physical pathway demonstration purposes would be revised to clarify the process and
the Credits on Hold process used in the LRT-CBTS to ensure they remain consistent.

Finally, staff proposes to clarify the procedures to address situations where more than
one regulated party is claiming LCFS credits for the same volume of fuel. In addition,
language to provide ARB Executive Officer authority to retire credits found to be invalid
will be added.

Enforcement Provisions

Staff discussed with stakeholders last year preliminary enforcement concepts to be
incorporated into the L.CFS. The primary goal of this provision is o provide clarity in the
enforcement provisions to ensure that penalties are fair and effective at maintaining
compliance and deterring noncompliance. Staff expects to work with stakeholders to
come up with specific provisions that align with these criteria.

In addition fo the above items, staff has identified miscellaneous textual revisions in the
LCFS based on stakeholder questions and recommendations. We expect to workshop
these through the public process.
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Appendix A
Fuel Pathways and Producer Facility Registration

This Appendix contains additional information regarding staffs proposal to restructure
the fuel pathways and producer facility registration functions.

In this rulemaking, staff proposes to restructure the fuel pathway certification and
registration functions to accomplish two important goals:

» To streamline and simplify these two functions; and
» To refocus our efforts on the development and certification of next generation

fuels, and on the adoption of innovative production methods in ali types of fuel
pathways.

In order to achieve these two goals, the cettification and registration functions would be
restructured to create a two-tiered system. Conventionally produced first generation
fuels—starch- and sugar-based ethanol, biodiesel, renewable diesel, natural gas, and
electricity—would fall into tier one, while next generation fuels—cellulosic alcohols,
biomethane, hydrogen, drop-in fuels, etc.—and innovatively produced first-generation
fuels would fall into tier two.

Under the proposed tier one process, fuels will be registered into carbon intensity (CI}
bins. Staff will create a series of bins for each tier one fuel using life cycle inventory
data obtained from various sources, including existing Methad 2 applications. Each bin
will consist of a mutually exclusive Cl range. The Cls at the top, bottom and midpoint of
each bin range will be integers. Tier one Cls will have no decimal places. When a
producer registers a tier one fuel pathway, that fuel will be assigned the Ci at the middle
of the range for the bin into which it falls.

Producers of first-tier fuels would be registered into C! bins using an application process
that is similar to the existing Method 2 process. The same registration process fuel
providers use fo obtain a first-time tier-one Cl would be used fo move from one bin to
another. This single, uniform registration process would replace the existing Methods 1,
2A, and 2B processes now in place for all fuels. Registration application packeis will
include, but will not be limited to, the following:

1. Energy consumption data covering a full iwo-year period. All forms of thermal
and electrical process energy consumed during this period will be accounted
for. This data will normally be in the form of energy purchase invoices or
receipts. '

2. A comprehensive list of the types and quantities of all chemicals, organisms,
and feedstocks used in the production process. Users of atypical chemicals,
organisms, or feedstocks (e.g., newly developed enzymes, acids or buffering
agents for which staif possess no life cycle inventory data, genetically
modified microorganism or feedstock strains, etc.) may be required to submit
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life cycle inventory data on those materials in order fo determine whether they
contribute significantly fo a fuef's life cycle carbon intensity.

3. |f two or more pathway Cls are being sought based on how co-products are
processed, data on the processing of co-products would be required. One
such co-product is distiller's grains with solubles (DGS), which is co-produced
with corn and sorghum ethanol. DGS may or may not be dried before it is
consumed by livestock. Due to the energy used in the drying process,
ethanol associated with dry DGS has a higher life cycle Cl than ethanol
associated with wet DGS. In order to apply for two or more Cls based on
co-product processing, the plant must submit third-party-validated,
plant-specific data definitively demonstrating the energy use differential
between the co-products. Any other relevant life cycle inventory data will also
be required. In the absence of such data, the fuel will receive a single Cl
reflecting its total two-year energy consumption record.

4. Feedstock production information. If the CA-GREET default feedstock
production Cl is claimed, no additional information would be required. Ifa
lower feedstock production Cl is claimed, feedstock-specific life cycle data _
would be required. If the feedstock is covered by LCFS audit and certification
protocols, a lower feedstock production Gl would be certified only after the
audit and certification protocols have been satisfied.

Tier one fuels produced using qualifying innovative methods would be considered under
the tier two process. Use of an innovative method, including but not limited to one of
the following, would allow a producer to apply for a producer-specific Cl under the tier
two process:

1. Use of one or more low-Ci process energy sources. [n order to qualify as an
innovative, low-Cl energy source, energy from that source must be directly
consumed in the production process. No indirect accounting mechanisms,
such as the use of renewable energy certificates, can be used to reduce an
energy source’s Cl. Innovative, low-Cl energy sources include, but are not
limited to, the following:

a. Biogas or biomethane;
b. Waste {as defined below) or residual* biomass;
¢. Renewable electricity from a dedicated (non-grid) form of generation

i. Wind turbines,

4 Residual bicmass consists of agricultural, forest, or other types of residues. To qualify far consideration
under the tier two process, such residues will have to be certified as having been sustainably harvested.
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2.

3.

ii. Photovoltaic arrays,

iii. Fuel cells using a renewably-produced fuel (e.g., biomethane or
hydrogen produced from biomethane or from solar-powered
electrolysis);

Carbon Capture and Sequestration: and

A production process innovation that results in a significant decrease in Cl.

Fuels would be required to register under the tier one process unless:

1.

2.

They are produced using one or more innovative methods such as those
described above; and

Their Cl is below a tier-two threshold Cl, to be established by the Executive
Officer. Thresholds would be specific to fuel families (e.g., sugar-based
ethanol, tallow-based biodiesel, etc.)

The fuels that would be required to register under the tier one process (absent the
innovative methods discussed above) include, but are not limited to:

1.

Ethanol produced from starch and sugar crops (comn, grain sorghum, sweet
sorghum, sugar cane, efc.);

Biodiesel produced from used cooking oil, tallow, corn oil, soy oil, canola olil,
or camelina oil. Biodiesel produced from other feedstocks that are
substantially similar those in this list would also be required to register under
the tier one process.

Renewable diesel produced from cooking oil, tallow, corn oil, soy oil;, canola
oil, or camelina oil. Renewable diesel produced from other feedstocks that
are substantially similar to those in this list would aiso be required to register
under the tier one process.

Fossil-natural-gas-based CNG, LNG, and L-CNG®; and

Grid electricity used o charge electric vehicles, including plug-in hybrid
electric vehicles. The use of renewable energy certificate or other “green
portfolio” designations could not be used to reduce the Cl of grid electricity.
When used to charge battery-electric vehicles, electricity from dedicated, low-
Cl, off-grid sources would qualify as a tier two fuel.

%1.-CNG is LNG that is vaporized and then compressad into {and dispensed as) CNG.
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When the new LCFS regulation goes into effect, staff would classify all Method 2
pathways in use at that time into either fier one or tier two. If the new regulation
contains provisions requiring that existing Cls be recalculated, those recalculations
would have to be completed and approved by staff before the existing pathways could
registered into the new system. Recalculating and registering the existing pathways
into tier-one bins is expected to take some time. Staff proposes establishing a
three-to-six-month registration phase-in period to accomplish this task.

The Method 2 process to which tier two fuels would be subject would be a more
intensive version of the tier one registration process just described. Although the same
basic categories of pathway information would be required under both processes, staff
is relatively unfamiliar with the life cycles of tier two fuels. Life cycle inventory data
covering tier two pathways may, if it exists at all, be of questionable applicability to the
specific Method 2 applications staff is evaluating. Staff will need to work with applicants
to verify the data that applicants submit. Verification through third-party audits may be
necessary in some cases. These audits may be performed in connection with the
enforcement and quality assurance provisions discussed elsewhere in this document.

Compared fo the existing Method 2 certification process, therefore, the proposed tier 2
process will require applicants to provide more and higher quality data. Data quality will
be largely a function of how well that data has been verified. Applicants should be
prepared to provide independent, third-party verification of the data they submit.
Increased data quantify requirements will be met either through the submission of
verified data sets from sophisticated plant data-logging systems, or by similarly verified
empirical data gathered through fully controlled in-plant experimental testing. Given the
increasing value of the low~-carbon fuels falling into the second fier, investments in data
collection and verification will more than pay for themselves through the premiums
these fuels will command in the market and the credits they will earn.

In order to ensure that all material and energy inputs into the production process are
fully and completely accounted for under the tier-two application process, staff will
develop clear guidelines covering input accounting. These guidelines will specify that
no input can be designated as a “waste” unless ifs current and foreseeable future
alternative fate is final disposal. Final disposal is defined as either landfilling or "
destruction (through, e.g., incineration). The Cls of inputs that receive “waste”
designations under the LCFS will include only the transportation, conveyance, handling,
and processing steps fo which those inputs are subject. Waste inputs would inherit no
Cl increment from the processes that originally generated them. As energy and other
markets diversify over time, however, fewer and fewer matetrials and energy sources
are sent to final disposal. As a result, staff will require extensive, thorough, and third-
party-verified data before granting a “waste” designation to any input.

Most Inputs that are not designated as wastes, will inherit their share of the CI
associated with the processes that generated them. Fuel pathways in which steam
from other, unrelated processes (e.g., power plants) is used, for example, will inherit the
full Cl from the process that generated that steam (e.g., a natural gas boiler).
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Some inpuis may receive “low-value byproduct’ designations. Although these inputs
are not wastes, the markets into which they are sold (when they are not used as fuel
production inputs) are limited, and the market prices they receive are low. An example
is molasses from sugar production in Indonesia. This substance has fraditionally been
used as a low-value pouliry feed supplement. [ts value is too low to allow it to be
profitably exported. VWhen this substance is diverted into ethanol production, it must
come into that process with a non-zero Cl. Given its low-value byproduct status,
however, it should not inherit ifs full share of the GHG emissions from the production of
sugar. [t should, instead, receive the Cl of the product that replaces it in the poultry
feed market after it is diverted into ethanol production. This “displacement’ method will

be the preferred approach to account for low-value byproducis used as fuel production
inputs.

Staff also proposes to adopt a new model for calculating life cycle Cls under the LCFS.
That new model would most likely be based upon one of two current versions of the

Greenhouse gases, Regulated Emissions, and Energy use in Transportation (GREET)
spreadsheet from Argonne National Laboratory. One is the latest spreadsheet version

of the model, and the other is the new non-spreadsheet version of the model,
GREET.net
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Appendix B
Revised Indirect Land Use Change Values

This Appendix contains additional information regarding staff’'s proposal fo the revised
indirect land use change (ILUC) values.

Chapter IV and Appendix C of the original LCFS Initial Statement Of Reasons
(March 5, 2009) provide an overview of the concept of iLUC, methodology used in
performing the iLUC modeling, results and discussion of the iLUGC effects, and a brief
discussion of ongoing analysis and uncertainties in the iLUC estimates. This material
provides the basis for comparing the changes to the iLUC analysis to be discussed in
this section. Topics covered include the LCFS Expert Working Group (EWG) and

recommendations made by its subgroups and independent experts, updates to the iLUC

analysis included in this round of modeling revisions, and potential longer-term model
updates to be addressed in the future.

In Resolution 09-31, the Board directed the Executive Officer to convene an Expett
Working Group (EWG) to assist the Board in refining and improving the land use and
indirect effect analysis of transportation fuels. This workgroup was tasked with
evaluating factors that might impact the land use values for biofuels, including
agricultural yield improvements, co-product credits, land emission factors, yield price
elasticity, and other relevant factors. The EWG presented their recommendations in
November 2010, which were later summarized in a report to the Board in

December 2010. The reports can be accessed at
hitp://www.arb.ca.govfiuels/lcfs/workgroups/ewa/expertworkgroup.htm

ARB staff conducted a review of recommendations from the EWG and other
independent reviewers (who participated in the EWG process) to determine which

recommendations were appropriate and set about prioritizing the model revisions. Both

ARB staff and its expert consultants received and considered additional input and

feedback from stakeholders and subject matter experts after the completion of the EWG

process. Specific model and data updates that were incorporated in draft modeling
presented in 2011 include:

1)  Use of the GTAP 7 database (moving from 2001 to 2004 baseline data)

2)  Addition of cropland pasture category in the U.S. and Brazil

3) Re-estimated energy sector demand and supply elasticity vaiues

4) Improved treatment of corn ethanol co-product (DDGS)

5)  Improved freatment of soy meal, soy oil, and soy biodiesel

6) Modified structure of the livestock sector

7) Improved method of estimating the productivity of new cropland

8) Adopting a consistent model version and set of model inputs for all biofuel
pathways

9) Revised yield response to price

10) Revised demand response to price

11) Increased flexibility of crop switching in response to price signals
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12) Incorporation of an endogenous yield adjustment for cropland |oas"cureB

Most of the GTAP model and data modifications above are described in detaii in the
repoit provided to ARB by its expert consultant, Wallace Tyner of Purdue University.”

For the 2009 regulation, the GTAP model used endogenous carbon emission factors
(from Woods-Hole) to estimate iLUC by modeling biofuel expansion. These were
aggregated and did not conform to the region/agro-ecological zone (AEZ) framework of
the GTAP model. In 2010, ARB contracted with researchers fo refine the emission
factor framework to match the GTAP model and fo also update the factors based on
current data. The researchers ufilizing data sources and methodology from the IPCC,
FAQ, and other published literature, developed a spatially explicit emission factor model
to canform to the GTAP structure of region/AEZ. This model is called the agro-
ecological zone emission factor (AEZ-EF) model. The workshop on

September 24, 2011, presented details, documents, and the AEZ-EF model.>*'® The
results for land conversion from the GTAP model were combined with the
corresponding AEZ/Region and land transition type to calculate tfotal carbon emissions.
Since 2011, there have been updates to the AEZ-EF model. The changes include:

1)  Contributions to carbon emissions from Harvested Wood Pmducts (HWP) was
updated in the model using data compiled by Earles et al.*

2)  Additional modifications to HWP were performed using above-ground live
biomass (AGLB) after 30 years in each region.

3) Peat emission factor was updated to 95 Mg COy/hafyr using the [CCT report’?

4)  Added OilPalmCarbonStock based on Winrock update to RFS2 analysis. '™

5) Updated forest biomass carbon forest area, and forest soil carbon data using
latest data from Gibbs et al.’

® Taheripour, F., Tyner, W., and Wang, M., August 2011, Global Land Use Changes due to the U.S,
Ce[[ulos:c Blofue[ Program Slmu[ated with the GTAP Model
" Tyner, W., September 2011, Interim Report: Calculation of Indirect Land Use Change (ILUC) Values for
Low Carbon Fuef Standard (LCFS) Fuel Pathways, posted online at
hitp:iwww.arb.ca.goviiuels/lcfs/09142011 iluc wireport,pdf
g http Ihvewwe.arb.ca.govifuslsi/lcfs/lofs_meetings/lefs_meetings_2011.htm
® Gibbs, H., and Yui, S., September 2011. Preliminary Report: New Geographically-Explicit Estimates of
Soil and Blomass Carbon Stocks by GTAP Region and AEZ, posted online at
http Ihwww. arb.ca.govifuelsicfs/09142011 iluc_hgreport.pdf
" Plavin, R., Gibbs, H., Duify, J., Yui, . and Yeh, S., Ssptember 2011. Preliminary Report:
Agro-ecologlcal Zone Em[ssmn Factor Model, posted cnline at
http Ihwww. arb.ca.goviiuels/lcfs/09142011 aez ef model v15.pdf
" Earles J. M., Yeh, S., and Skog, K. E., Timing of carbon emissions from global forest clearance, Nature
Climate Chcmge 2012; DOl 10, 1038/ncllmate1 535

2 Page, S. E., Momisen, R., Maling, C., Hooijer, A., Rieley, J, O., and Jauhiainen, J., Review of Peat -
Surface Greenhouse Gas Emissions from Qil Palm Plantations in Southeast Asia, White Paper Number
15, September 2011, www.theicet,org
12 Hams N., and Gnmland 8., 2011a. Spatial Modeling of Future Oil Palm Expansion in Indonesia, 2000
to 2022, erock Intemat[onal Draft report submitted fo EPA.

Harrls N., and Grimland, S., 2011b. Spatial Modeling of Future Oil Palm Expansion in Malaysia, 2003
to 2022, Winrock International. Draft report submitted to EPA.
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68) Updated IPCC_GRASSLAND_BIOMASS_TABLE with data from Gibbs et al.’s
7)  Other minor changes in the model.

In the 2012-2014 timeframe, staff working with Purdue University added additional
biofuel modeling capabilities, made changes to the structural elements, and completed
extensive evaluations of certain parameters in the GTAP model. The changes include:

1)  Disaggregated sorghum from the coarse grains sector to allow for modeling
il.UC impacts for sorghum ethanol;

2) Disaggregated canola (rapeseed) from the oilseeds sector to facilitate modeling
of iLUC for canola based biodiesel; and

3) Developed regionalized land transformation elasticities for the model using
recent evidence for land transformation."’

Parameters and structural elements that were reviewed in detail include:

1} Completed exhaustive review of literature on yield price elasticity;

2) Compared DDGS exports predicted by the model to real-world export data;

3) Reviewed model outputs for biodiesel to study impacts on marginal vegetable
oil in the global markets due to ‘removal’ of vegetable oils for biofuel production;

4y  Worked with Purdue to fune regional tand transformation elasticities to address
land conversion related to managed versus unmanaged forests;

5)  Studied impacts of land transformation elasticities on land conversion estimates
in general and foresiland in particular;

6) Evaluated impacts of varying Armington elasticity on model outputs;

7) Researched Purdue’s use of TEM results to develop ETA values; and

8) Investigated time accounting methods including reviewing updated literature
articles.

Based on staff review, necessary modifications were made to the model for some of
these issues. It was determined that some issues require structural modifications or
methodological changes (e.g., use of dynamic version) and will be addressed in the

future.

Based on staff assessment of various paranieters, methodology, and modeling
framework, staff proposed to use a matrix of scenarios by varying values for YDEL'®,
ETL1', ETL2%, PAEL?, and ETA?, These parameters were also identified by the

15 Gibbs, H., Yui, S., and Plevin, R. J., in review. Improved Estimates of Soil and Biomass Catbon
;Setocks for Global Economic Models. West Lafayette, Indiana: Purdue University.

Ibid.
i Taheripour, F., and Tyner, W. Biofuels and Land Use Change: Applying Recent Evidence fo Model
estimates, Appl. Sci. 2013, 3, 14-38; doi:10.3390/app3010014
"8 Price yield elasticity
® |_and transformation elasticity that governs fand conversion between forest, cropland, and pasture land
01 and transformation elasticity that distributes available cropland between crops
M Cropland pasture elasticity
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Monte Carlo Analysis as those that contributed the most to variance. Table 1 below
provides details of these parameters and the range of values used in the scenario
analysis.

Table 1. Parameters and Range of Values Used in Scenario Analysis

Parameter/scenario Range of values used
YDEL 0.051t0 0.3
ETL1 80% to 120% of baseline
ETL2 80% to 120% of baseline
ETA 80% to 120% of baseline
PAEL US 0.11008
PAEL Brazil 0.1t00.3

Using various combinations of parameter values from above, a total of 1,440 scenario
runs was completed for each biofuel. The resulis are compared to distributions
generated using the Monte Carlo analysis.

Several stakeholders had requested that staff perform uncertainty analysis related to
iLUC modeling with the GTAP model. The EWG had similar recommendations.” To
address uncertainty, staff contracted with the University of California, Berkeley (UCB).
Researchers at UCB developed a Monte Carlo simulation framework to analyze
uncertainty refated o iLUC emissions estimated using GTAP and the AEZ-EF models.
Using Latin Hypercube sampling to draw values for model inputs, thousands of trials
were run to produce frequency distributions for iLUC emissions estimates. Utilizing the
same framework, they also identified key parameters that contribute the most {o
uncertainty in the estimates of iLUC emissions.

2 Elasticity of crop yields with respect to area expansion
* Uncertainty Subgroup, Final Report to LCFS Expert Workgroup, 2010, posted online at
hitp:/www.arb.ca.govifuels/icfsiworkgroups/ewa/expertworkgroup. htm
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Short-Term and Long-Term Model Updates

Researchers at Purdue University are under confract to explore model changes, some |
of which were recommended by the EWG. These issues are listed below and some :
have references made to the EWG subgroup or independent reviewer final report which
describes the recommendation in detalil: '

Short-Term Updates

1)  Split crop production into irrigated versus rain-fed and develop datasets and
metrics fo assess impacts related to water-constraints in agriculture across the
world.

2) Continue to update and improve the land pools within GTAP deemed to be
accessible for conversion to croptand. Additional land pools may include
“inaccessible” forests; unmanaged shrub land, grassland, and savanna;
idleffallow/abandoned cropland; and other marginal (fow productivity) lands.**
Split existing forestland into managed/unmanaged forestry sectors.

Long-Term Updates:

1}  Consider a broader range of significant indirect emissions from land use
changes stch as, but not limited to, those related fo fertilizer, livestock and rice
production and from crop switching.?

2) Consider accounting for the effects of non-Kyoto climate forcing gases and
particlgaas (e.g., black carbon) in addition to carbon dioxide, methane, and nitrous
oxide.

3)  Adopt a modeling framework that allows for the dynamic nature of land use
change that can incorporate time dependent changes such as technology
driven vield improvements and food demand (influenced by the dynarmics of
economic and demographic change). This will likely involve switching to a
dynamic version of GTAP.

4y Evaluate alternative approaches fo calculating yields on new agricultural lands
based on statistical analysis of climate and management factors using updated
datasets.Z® Estimates of yvields on newly converted lands should also factor in
economics of land selection.”®

5) . Evaluate alternative approaches to how the model determines which land types
(e.g., forest or pasture lands) are converted to cropland. This either involves a

2| and Cover Types Subgroup, Final Report to the LCFS Expert Warkgroup, November 22, 2010, posted

online at httg:/lwww‘arb.ca.govlfuelsllcfs!workgrouQslewglexgertworkgroug,htm
% carbon Emission Factors Subgroup, Final Report to the LCFS Expert Workgroup, November 18, 2010,
E@osted online at http:/iwww, arb.ca.goviuels/lcfs/workgroups/ewg/expertworkgroup.htm

1bid.
7 Land Cover Types Subgroup, Final Report to the LCFS Expert Workgroup, November 22, 2010, posted
gsnline at hito:/Avww.arb.ca.govifuels/lcfsiworkgroupsiewa/expertworkgroup. htm

Ibid.
% Berry, S., January 4, 2011. Report o ARB: Biofuels Policy and the Empirical Inputs to GTAP Models.
Posted online at http:/www.arb.ca.govfuels/icfs/workaroups/ewg/expertworkgroup. htm
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6)

significant change in model structure or the use of land conversion probabilities
for each region of the world which are exogenous to the model. Currently the
model estimates both the amount of land converted to crops and the type of
land converted. Observed land conversion probabilities could be used to better
calibrate the model estimates of type of land converied (i.e., calibrate the CET
function parameter on a regional level). Alternatively, the modet could be used
to predict only the amount of land converted and observed data for land
conversion probabilities could be used to estimate the type of land
converted.?!

Evaluate the use of Armington versus Heckschler-Ohlin structures for modeling
international trade. The use of Armington structure for trade in GTAP, although
appropriate in the short term, may be unrealistic over the long term. Armington
assumptions give greater preference to meeting increased demand with
domestic production or from normal trading pariners. In contrast, the

Heckschler-Ohlin structure assumes similar crops of different origin are nearly
perfect substitutes. *%°

* bid.

5 Elasticity Values Subgroup, Final Report to the LCFS Expert Workgroup, 2010, posted online at
htip./iwww. arb.ca.govifuels/icfs/workgroups/ewg/expertworkgroup. him

*Berry, 8., January 4, 2011. Report to ARB: Biofuels Policy and the Empirical Inputs to GTAP Models.
Postad online at hitp:/iwww.arb.ca.govifuels/icfsiworkgroups/ewglexpertworkgrounp, htm

* Reilly, J., November 4, 2010, Report to ARB: GTAP-BIO-ADY and Land Use Emissions from Expanded
Biofuels Production, Postad online at
http:!lwww.arb.ca.qow’fueislicfs/worquoupslewqiexpertworquoup.htm
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Appendix C
Electricity Provisions

This Appendix contains additional information regarding staff's proposal to the electricity
provisions.

1. Off--Road Categories for Credit Generation

The current regulation allows regulated parties to generate credits for electricity used in
on-road vehicles only. However, credit generation could potentially be expanded to
electricity used in off-road vehicles. The Board directed staff in Resolutions 09-31 and
11-39 to evaluate the feasibility of issuing credits for non-road electricity-based
transportation sources, including mass transit, and propose amendments, if appropriate,
to the regulation. As a result, staff has worked with stakeholders to develop a proposal
to add electricity used in fixed guideway systems and electric forklifts to the regulation
as eligible to generate credits. In considering potential off-road categories to add fo the
regulation, staff selected fixed guideway systems and electric forklifts as categories of
electric transportation that use significant amounts of electricity and have been identified
as eligible to voluntarily opt into the LCFS program. '

Fixed Guideway Systems

For the purposes of the LCFS regufation, a fixed guideway system is a system of public
transit electric vehicles that can operate only on its own guideway consiructed
specifically for that purpose, such as light rail or heavy rail, exclusive right-of-way bus
operations, and trolley coaches. In California, these systems provided lower carbon
transportation for over 340 million passenger trips in 2012 (American Public
Transportation Association 2013). Providing an opportu nity for credit generation for use
of electricity as a transportation fuel supporis the overalt purpose of the L.CFS to reduce
GHG emissions from the transportation sector, reduce California’s dependence on
petroleum, create a lasting market for clean transportation technology, and stimulate the
production and use of alternative, low-carbon fuels in California.

Staff proposes that transit agencies operating fixed guideway systemns be eligible to
opt-into the program and become regulated parties, and therefore qualify to generate
credits, for electricity used to propel fixed guideway systems. There are six transit
agencies in the state reporting electricity use for transit propulsion annually to the
National Transit Database (National Transit Database 2012). Staff further proposes o
allow Electrical Distribution Utilities (EDUs) to be regulated parties for electricity used for
propulsion in fixed guideway systems in their service area if the fransit agency is unable
or unwilling to participate in the program.

To calculate the number of credits generated for electricity use in fixed guideway
systems, the Energy Efficiency Ratio (EER) must first be determined. The EER is the

efficiency of the system compared to the efficiency of the mode of transport riders would
have taken if the system was not available. EERs are often in units of
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fuel energy (MJ)/mile; however, for mass transit it is necessary to take into account the
number of passengers riding. Therefore, EERs for fixed guideway systems calculated
for the LCFS program are as follows:

EER = annual propulsion energy (MJ)/(total passengers) (total mileé traveled)

This method accounts for the fact that transit cars that operate with a full load of
passengers are more efficient, in general, than transit cars that carry few passengers.
Staff determined EER values for systems compared to both a passenger car and a
diesel transit bus. Transit surveys suggest that approximately one-third of passengers
would have otherwise taken their trip using a car and one-third would have taken a bus
(the remaining one-third gave a variety of answers, including not taking the trip,
carpooling, or unknown) (Bay Area Rapid Transit 2012). There is little difference
between the two EER values, and staff chose to compare the energy use of the fixed
guideway system to the energy use of a diesel bus. Electricity use for transit is
available in the National Transit Database program and ridership data is available in the
Public Transportation Ridership Report. EER values vary significantly among fixed
guideway systems in the state. For this reason, staff is proposing to use the most
recent information available to calculate EER values for input into the LCFS Reporting
Tool (LRT) for credit calculation. EER values will be updated in the LRT as deemed
appropriate.

All of the fixed guideway systems in California operating today were also operating in
2010, the LCFS baseline year. Because the displacement of diesel fuel cannot be
attributed to the LCFS for the electricity used on transit lines that were also operating in
2010, staff proposes to use a modified credit formula that does not give credit for diesel
fuel displacement. The modified credit formula is:

Credits (MTCOZ C—,') = (CIstandard - CIreported) X Epropulsion x

where:
Clstanaara 15 the carbon intensity requirement of diesel fuel for a given year;
Clieportea 1S the adjusted carbon intensity value of eleciricity, in gCO,e/MJ,
calculated as per Section 95484(a)(3)(B);
Eproputsion 18 the total amount of energy used for fixed guideway transit
propulsion, in MJ; and
C = 1.0x10"(MTC0,e) /(gCO,e)

FFor credits associated with future fixed guideway system expansion that includes
extension to existing frack, staff proposes to use the credit formula in Section
95485(a)(3) which provides for diesel displacement credit.

Staff estimates that during the 2015-2020 time period, fotal credit generation for fixed

guideway transportation could potentially be as high as 900,000 credits (MTCOge) if all
regulated parties opted into the program and reported all electricity used for propulsion.
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Based on an estimated credit value range of $40 to $100, these credits could be valued
at $36M to $89M. If all fixed guideway transportation credits were generated and all
credits were sold to safisfy program obligations, the impact on the |.CFS program could
be one percent of the total program GHG reductions.

Electric Forklifts

Nationwide, electric forklifts, including motorized hand trucks, have taken a larger
market share than internal combustion engine (ICE) forklifts powered by gasoline,
propane, compressed natural gas, or diesel fuel in recent years (Industrial Truck
Association 2013). Staff estimates the number of Class 1, 2, and 3 electric forklift
shipments to California in 2012 was approximately 1 1,500 (Industrial Truck Association
2013, U.S. Census Bureau 2013). An increase in electric forklift use coupled with a
decrease in IGE forklift use wilt result in decreased GHG emissions and contribute to- -
meeting the goals of the LCFS program.

Staff proposes that EDUs be the regulated parties, and therefore qualify to generate
credits, for electricity used to charge forklifts. Many EDUs are currently submitting
quarterly LCFS reports for electricity used in on-road EVs, and could also in¢lude forklift
elecfricity use in quarterly submittals.

Many electric forklifts are charged without the use of a dedicated meter to measure
electricity use. Facilities often charge batteries used in muliiple equipment types using
the same charging equipment and meter. In addition, tracking down metered data for
thousands of forklifts would likely be cost prohibitive. For these reasons, staff proposes
to estimate the amount of electricity used fo charge electric forklifts in each utility
service area. The number of forklifts used in California and the amount of electricity
used by the fleet can be estimated using nafional shipment data, battery size, assumed
annual operating hours and load factor. Further, each utility’s share can be
approximated based on their share of the state’s non-residential (business/commercial)
accounts.

It is likely that many of the electric forklifts that are operating in California today were
also operating in 2010, the LCFS baseline year. Because the displacement of diesel
fuel cannot be attributed to the LCFS for the electricity used in forklifts that were also
operating in 2010, staff proposes to use a modified credit formula that does not give
credit for diesel fuel displacement. The modified credit formula is:

Credits (MTCOye) = (Clsrandard - CI?“eported) ¥ Eppopuision % C
where:
Cloranaara 1S the carbon intensity requirement of diesel fuel for a given year;

Clyeportea I8 the adjusted carbon intensity value of electricity, in gCOze/MJ,

calculated as per Section 95484(a)(3)(B);
Epropusion 18 the total amount of energy used for electric forklifts, in MJ; and
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€ = 1.0x1075(MTC0,e) /(gL 0ze)

Furthermore, staff estimates that during the 2015-2020 time period, total credit
generation for electric forklifts could potentially be as high as 200,000 credits (MTCOse)
if all requlated parties opted into the program and reported all electricity used for
forklifts. Based on an estimated credit value range of $40 to $100, these credits could
be valued at $8M to $20M. If all electric forklift credits were generated and all credits
were sold to satisfy program obligations, the impact on the LCFS program could be

0.2 percent of the total program GHG reductions.

Alternative Approaches

Staff considered two alternative approaches to allowing fixed guideway transportation
and electric forklifts to participate in the program and generate credits as explained
above. The alternatives are 1) to propose no amendments to address credit generation
from these sources, and 2) to modify the 2010 LCFS baseline to include alternative
fuels.

Simply, the electricity used in fixed-guideway transportation and electric forklifts is a
transportation fuel. Therefore, that electricity should be eligible as an opt-in fuel in the
LCFS. There are additional benefits for recognizing this electricity under the LCFS. If
no action is taken to include fixed guideway transportation and electric forklifts as
eligible to generate LCFS credits, the result would be no change in the number of
credits that would otherwise be available on the LCFS market. The larger credit pool
that would resulf from additional available credits could hold credit prices at a lower
level; conversely, not offering a credit opportunity for fixed guideway transportation and
electric forklifts would remove this potential effect on the credit price. Further, the
additional revenue from credit sales for transit agencies could result in increased
ridership due to added transit lines, stops, or public outreach efforts. Higher fixed rail
ridership could result in additional displacement of gasoline and diesel fuel use, thereby
improving air quality as well as providing additional GHG emission benefits. Credit
revenue from electric forklift use may be used to educate fleet operators on the benefits
of electric forklifts or to provide lower electricity rates to fleet operators. Such benefits
would not be realized if no action is taken.

The second alternative considered by staff involves modifying the 2010 baseline to
include alternative fuel use. in this analysis, staff first determined the fuel use of transit
and non-transit natural gas, fransit electricity and electric forklifts in 2010. Next the
carbon intensity of these fuels was incorporated info the 2010 diesel standard based on
each fuel's portion of the total fuel pool (diesel and diesel replacements). A revised
diesel standard was determined, and corresponding annual standards calculated, to
reflect the revision. Including alternative fuel use in the baseline lowers the 2010 diesel
standard by approximately 2 gCO,e/MJ and subsequent standards for 2015-2020 by
approximately 1 gCOze/MJ. This standard adjustment would increase diesel deficits
and decrease alternative fuel credits compared to the current program. Staff presented
the results of this analysis at a public workshop in April 2013 and thereafter considered
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stakeholder feedback. Staff chose not to pursue the baseline approach because
compliance with the diesel standard would become more difficult with no corresponding
benefit to the alternative fuel market. [n addition, because these credits would be
generated only if regulated parties opt-in to the program and report electricity use, a
change to standards based on potential credit generation would be unfair to diesel
regulated parties. This recommendation was subsequently presented at a public
workshop in May 2013.

2. Modification of Requirement for all Electricity Reporting to be Metered Data

Staff is proposing to modify the requirement that all reporting of electricity used in
residential EV charging after January 1, 2015, is based on direct metering. The
modification would allow for an approved electricity estimation method to be used,
where metered data was not available, after January 1, 2015. To date, many EV drivers
have elected not to install direct EV metering at their residences. Therefore, a provision
has been included in the regulation to allow regulated parties to, upon Executive Officer
approval, use an estimation method to approximate residential EV charging electricity.

The estimation: method currently being used by some utilities® is based on all available
directly metered data in each utility’s setvice territory and California Department of
Motor Vehicles registration data. The number of credits generated through an
astimation method is not expected to differ significantly from the number of credits
generated solely through the reporting of metered data (if all EV drivers employed direct
metering to measure their charging electricity).

Staff considered the no action alternative fo the staff proposal. No modification to the
metering requirement would significantly decrease the number of available credits in the
market and likely increase the cost of complying for those needing to purchase credits.
Eor this reason, staff believes that an amendment is necessary to continue providing
credit generation opportunity from estimated electricity use.

¥ htip:/feeww. arb.ca.govifuels/icfsiworkg roupsfelect/04122013-caletc-letter. pdf
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Appendix D
Low-Complexity/Low-Energy-Use Refinery Provisions

This Appendix contains additional information regarding staff's proposal to the low-
complexity/low-energy-use refinery provisions.

On December 16, 2011, the Board directed staff in Resolution 11-39 to consider
provisions to the LCFS to address low-energy-use refining processes. This Resolution
language was meant to address concerns from refineries that use simple processes to
refine transportation fuels to account for the low energy inherently embedded into their
fuels. ARB staff investigated the complexity of each California refinery using the Nelson
Complexity Score as well as the total energy use of each refinery.

1. Modified Nélson Complexity Score

The Nelson Complexity Score was first developed in 1960 by W. L. Nelson. itis a
metric that compares the cost of a process unit as compared fo a distillation unit. The
relative capacity of each unit as compared to the distillation unit is used to calculate the
overall complexity of the refinery (Nelson, 1976). For example, one batrel of crude is
sent through the distillation unit, but only a fraction of that barrel is sent through the
subsequent “downstream” processing units. Each fraction is multiplied by the

complexity index for each process unit and then summed. That sum is the complexity
of the refinery.

The complexity of California refineries was calculated using the 2010 World Wide
Refining Survey (OGJ, 2010). This survey included updated Nelson Complexity factors
as well as process unit capacities. Since the LCFS deals with transportation fuels, the
Nelson Complexity Score was modified to exclude asphalt and lube oil production.
Equation 1 shows the calculation for the modified Nelson Complexity Score. Table 1
contains all the indices.

Modified Nelson Complexity Score = Y Mindex;) (ﬁi} Eq. 1
where:
index; = 2012 Nelson Complexity Index listed in Table 1:
Capacity; = capacity of each unit listed in Table 1;
Capacityyss; = capacity of disfillation unit;
[ = process unit; and
n = total number of process units.
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Table 1. Nelson Complexity Indices.

;’rocess Unit | B in‘dex- Value
\Vacuum Distillation 130
Thermal Processes | 2,75
Delayed and Fluid Coking 7.50
Catalytic Cracking B 6.00
Catalytic Reforming _ 5.00
batalytic Hydrocracking 8.00
Catalytic Hydrorefining/Hydrotreating ‘ 2.5(.)*'
;-‘;kylation 10.00
Polymerization 10.00
‘Aromatics 20.00
— :
[somerization ' 3:00
Oxygenaies 1 OOO
Hydrogen | 1 [H)(;w
Sulfur Extraction 240.00

_Figure 1 shows the modified Nelson Complexity Score for each refinery supplying
transportation fuel to California. Four refineries have modified Nelson Complexity
Scores between 2 and 4 and twelve refineries have modified Nelson Complexity Scores
hetween 9 and 16. Figure 1 illustrates a very clean break between “simple” refineries
and “complex’ refineries. Staff is proposing that a modified Nelson Complexity Score of
5 or less constitutes a low-complexity refinery.
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Figure 1: Modified Nelson Complexity Scores
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2. Total Energy Use

The total energy use of each refinery supplying transportation fuel to California was
calculated using direct combustion, imported electricity and steam, and exported
electricity and steam reported in the Mandatory Reporting Regulation. Equation 2
Hlustrates the calculation to determine each refinery’s total annual energy use,

Energy Use (MMBtu/year) = fuel use + electricity -+ thermal Eq. 2

where:
fuel use = MMBtu of all fuel combusted per year;
electricity = imported electricity minus exported electricity per year converted to
MMBtu by using 3.142 MMBtu/MWh: and

thermal = imported thermal energy minus exported thermal energy per year in
MMBtu.

Four years of energy use data (2008 — 2011) were used to compute an average of the
annual energy used by each refinery. Figure 2 shows the annual energy use of each
refinery supplying transportation fuel fo California. This graph shows that four refineries
use less than 5 million MMBtu of energy per year, one refinery uses about 11 million
MMBtu of energy per year, and the remaining refineries use greater than 20 million
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MMBtu of energy per year. The four refineries that are below 5 million MMBtu of energy
use per year are closely grouped and are the same refineries that are low-complexity
refineries. Staff is proposing that a refinery must use 5 million MMBtu or less of energy

to be a low-energy-use refinery.

Figure 2: Total Annual Energy Use
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3. Proposed Amendments

Staff investigated the actual carbon intensity of the gasoline and diesel produced by
low-complexity/low-energy-use refineries using data from 2008 to 2011. Equation 3
apportions emissions from each refinery on a volume basis.

C0,e emissions (metric tons/year); =

Volume; ) .. .
———t ) (C0;e emissions (metric tons .3
(Volumetomz (€0, ( n8)totat) Eq

where:
CO.e emissions (metric tons [year); = amount of emissions apportioned to each

product i output of refinery;

CO,e emissions (metric tons) g = total emissions;

Volume; = volume of individual product output in barrels (bbl); and
Volume,,py = total volume of output product in barrels (bbl).
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Each product was converted to total energy content using the Equation 4.

Energy Content (M]); = (Volume;) (energy content (ﬂ) 42 (2= ol Eqg. 4
gal bbl

where:
Energy Content (M]); = total energy for each product output;
Volume; = volume of individual product output in barrels (bbl); and

energy content (f;]i) = total energy content for each type of product.

Lastly, the total apportioned emissions for each product was divided by the total energy
content for the volume of product produced. This renders the gCO.e/MJ for each
produict.

. g COse [coze emissions (metric tons/year)i] ( 106 g )
s = .
Emissio ( / M ] ) Energy Content (M]); metric fons Eq 5

Table 2 lists the average carbon intensity for gasoline and diesel. The average gasoline
carbon infensity for the low-complexity/low-energy-use refineries is TBD gCOge/ MJ.
The average gasoline carbon intensity for the remaining refineries is TBD gCOse/MJ.
The CA-GREET carbon intensity for gasoline is 13.72 CQse/MJ. The
low-complexity/low-energy-use refinery carbon intensity is roughly TBD gCOzeIIVIJ
below the CA-GREET carbon intensity.

The average diesel carbon intensity for the low-complexity/low-energy-use refineties is
TBD gCOse/ MJ. The average diesel carbon intensity for the remaining refineries is
TBD gCOze/MJ. The CA-GREET carbon intensity for diesel is 11.41 gCOse/MJ. The
low-complexity/low-energy-use refinery carbon intensity is roughly TBD gCO.e/MJ
below the CA-GREET carbon intensity for diesel.

Table 2. Gasoline and Diesel Refinery Carbon Intensities.

Low-Complexity/Low- Complex
CA-GREET  Energy-Use Refineries Refineries |
(gCOze/MJ) (gCOze/MJ) (gCOze/MJ) !
Gasoline 13.72 TBD TBD
Diesel 11.41 TBD TBD

Staff is proposing to recognize this Cl difference within the LCFS Reporting Tool.
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Proposed Amendments to the California Low-
Carbon Fuel Standards Regulation and the
Proposed Regulation of the Commercialization
of Alternative Diesel Fuels

Attachment “B”




Appendix I}
Compliance with the Revised LCFS Program and Associated Economic Impacts
Prepared by Edgeworth Economics

Updated September 22, 2015"

CARB’s proposed changes in the LCFS regulation call for a reduction in the carbon
intensity (CI) of gasoline relative to the baseline level of 99.18 by 2 percent in 2016, 5 percent in
2018, and 10 percent in 2020.% In theory, the strategies to achieve those reductions could include
1) displacing gasoline usage with other types of fuel with lower CI values (e.g., electricity); 2)
changing the current limit on the percentage of ethanol that can be blended into California
gasoline below the E85 level (which is E10); 3) reducing the average CI of renewable fuel
blended with gasoline under the E10 limit; and 4) deployment of credits generated from the use
of renewable fuels prior to 2016 and the use of renewable fuels in diesel after 2016. CARB
projects that compliance with the LCFS will rely significantly on the third method through at
least 2020.> This Appendix to Growth Energy’s comments identifies the circumstances under
which the L.CFS program will.shift the supply of ethanol for the California market from the
United States to Brazil, as a result of sirategies to reduce the average CI of renewable fuels

blended into gasoline under the E10 limit.

Through 2020, CARB has projected that compliance with the LCFES could be reached
primarily through a shift from corn ethanol, now largely sourced from the Midwest" with an
average Cl value of about 82, to cane ethanol from Brazil, which currenily has an average CI
value of about 72.° CARB developed an “illustrative compliance scenario” which projects a

reduction in corn ethanol use in California gasoline from the current (2014) level of 1,250

! This analysis is an update of the version filed on February 17, 2015.
* CARB, Staff Report: Initial Statement of Reasons for Proposed Rulemaking, December 2014 (“ISOR"), p. ES-3.
* ISOR, p. B-39.
* The Renewable Fuels Association (RFA) lists three cperating corn ethanal plants in California, with total capacity
of 175 million gallons per year, representing about one percent of total U.S. ethanol production and about 14
5|oercen’c of consumptien in Califernia. [RFA website at www.ethanolrfa.org/blo-refinery-locations)

ISOR, p. B-39.

Attachment

IIB'II



million gallons per year to 700 million gallons per year in 2020, with an increase in consumption
of cane ethanol equal to about 64 percent of that reduction. Thus, CARB’s scenario would
involve a reduction in consumption of Midqut—sourced corn ethanol of about 550 million
gall-ons per year as of 2020, relative to today, equivalent to the entire output of about seven

typical-sized ethanol plants.®

CARB presents the foregoing scenario as an example of how compliance could be
achieved. CARD bases its analysis of the economic impacts of the LCES on an assumption that
credit prices would equal $100 from 2016 through 2020.” CARB also evaluates economic-
impact scenarios based on assumed credit prices of $25, the current value as of January 2015,

and $57, the average value from 2012 to 20132

To determine whether credit prices at those levels would, in fact, cause fuel marketers in
California to switch from Midwest-based corn ethanol to Brazilian cane ethanol, Edgeworth
Economics prepared an analysis of the total, delivered cost of both fuels under various

assumptions about the CI for each type. Our analysis uses the following data:

e A CI range for Midwest-based corn cthano! of 81.4 to 92.4, representing a range of
ratings for ethanol refineries located in the Towa/South Dakota/Minnesota area that
currently ship product to California, based on CARB’s list of “Approved Physical
Pathways” and information provided by Growth Energy members.

« A CI range for Brazilian cane ethanol of 72.5 (current) to 40 (as of 2016), as reported in
the ISOR at p. B-39.

o Bthanol spot prices at Chicago, IL and Santos, Brazil-—average for 12 months through
September 15, 2015 [source: Platts] and 2016 forecast [source: OECD-FAOQ,
Agricultural Outlook 2015-2024].

e Rail freight rates from Midwest refinery locations to California, provided by Growth

Energy members.

€ The average output of aperating athanol facllities is about 76 million gallons of ethanol per year. [RFA website at
www.ethanolrfa.org/pages/statistics]

TISOR, p. V-1,

¥1SOR, pp. VII-1-2 and “Monthly LCFS Credit Transfer Activity Report for fanuary 2015 [CARB website at
www.arb.ca.gov/fuels/lcfs/credit/20150210__|ancreditreport.pdf]
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* Maritime freight rates from Brazil to California, including tariff and terminal charge
[source: Odin Marine Group, Ethanol Report, January 2015 and Growth Energy
members],

* D5 and D6 Renewable Identification Number (RIN) prices—average for 12 months
through September 15, 2015 [source: OPIS].

Because the delivered cost of Brazilian ethanol in California is substantially higher than
the cost of Midwest corn ethanol at present, with LCES credit levels around $25, relatively little
cane ethanol is imported into California®, while Midwest facilities with CI ratings in the low 90s
continue to deliver product. At the average ethanol and RIN prices expetienced during the 12-
month period through September 15, 2015, the value of an LCFS credit would need to rise to
$136 in order to incentivize a switch from the highest-Cl-rated Midwest sources to Brazil. The
spread between prices for conventional (D6) RINs and advanced biofuel (D5) RINs has
experienced substantial volatility in recent months; based on the average in August 2015, an
LCES credit price of $82 would incentivize the same switch, although the most recent spreads
indicate a somewhat higher value ($163, based on the average value for the partial month from

September 1 through September 15).

However, based on forecasts for cthanol prices in 2016, which show a narrowing of 'thé
price differential between U.S. and Brazilian ethanol, an LCFS credit price of only about $4
(based on the most recent RIN spreads) would cause a switch from 92.4-CI corn ethanol to cane
ethanol; and a credit price of only $5 would cause a switch from 81.4-CI corn ethanol to cane

ethanol. These figures are well below CARB®s estimate for LCFS credit prices of $100 in 2016,

If Brazilian cane ethanol can receive the CI ratings predicted by CARB, then the switch
will occur at even lower credit prices. For example, CARB projects that Brazilian ethanol will
have an average Cl rating of 40.0 by 2016.1° At that rating, LCFS credit prices as low as $1 - $2'
would result in a switch away from even the lowest-rated facilities in the Midwest.!" In this

scenario, even Midwest facilities with CI ratings as low as 70, which CARB claims will be the

? CARB estimates 1.00 million gallons in 2014, [ISOR, p. B-39]
Y I50R, p. B-39.
" These figures are calculated using the 2016 forecast for ethancl prices and current RIN spreads.
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average rating of the Midwest corn facilities still delivering product to California as of 2016,
would be at risk. CARB’s scenario indicating a substantial decline in the use of Midwest corn
ethanol in California and an increase in the use of imported cane ethanol is therefore not only
plausible, but probable if sufficient ethanol is available from Brazil, even at modest credit prices

weil below CARB’s projected level of $100.°

The implications for Midwest ethanol producers in this scenario would be severe.
Assuming that U.S.~wide demand for ethanol does not increase (the Energy Information
Administration projects ethanol consumption will be flat through 2016, then the increased
imports of Brazilian ethanol would result in some combination of 1) lost production or shut-
down of Midwest facilities—with fotal lost volumes equivalent to as many as approximately
seven typical-sized plants by 2020, as noted above; or, at a minimum, 2) increased logistics costs
associated with exporting corn ethanol to the nearest source of demand outside the U.S., which
could be Brazil. Obviously, the latter outcome would not result in a decrease in world-wide

carbon emissions.

The economic impact of reduced production levels or complete plant closures in the
Midwest can be estimated based on the characteristics of typical ethanol refineries. On average,
U.S. corn ethanol facilities employ approximately 0.8 employees per million gallons of ethanol
produced, or about 61 employees for a typical plantfIS A reduction in ethanol demand of 550
million gallons per year therefore would result in a direct loss of approximately 440 jobs at
cthanol refineries. In addition to these direct effects, the regions that host ethanol preduction
facilities would experience additional reductions in economic activity stemming from reduced
purchases of locally-sourced inputs (the “indirect” impact) and reduced spending by facility
employees and local vendors (the “induced” impact). These additional economic impacts are

generated by the “multiplier” effect, which results from the recycling of business revenucs and

2 1SOR, p. B-39.

3 This result helds even If the price differential between U.5. and Brazilian ethanol remains closar to current levels,
rather than declining as Indicated in the forecast described above.

1), Energy Information Administration, Short-Term Energy Outlook, February 10, 2015.

15 Basad on varlous sources, including: John Urbanchuk, “Contribution of the Ethanol Industry to the Economy of
the United States,” Cardno ENTRIX, prepared for the Renewable Fuels Association, February 2, 2012; David
Swenson, “Understanding Biofuels Economic Impact Claims,” [owa State University, April 2007; and varlous public
SEC filings.




household income within the local region, Plausible estimates for the overall multiplier effect
for employment applicable to the ethanol industry range from about 2 (indicating a total impact
on employment equal to two times the direct employment impact) to about 7.'¢ Applying a
figure of 4 to the direct employment impacts calculated above implies a loss of approximately

1,760 jobs in ethanol producing regions. .

Even assuming that the facilities forced out of the California market could find customers
outside the U.S., there would still be substantial costs to the industry. For example, transport of
ethanol from the Midwest to Brazil would entail increased logistics costs of approximately 10
cents per gallon'”, or $55 million per year, assuming sufficient demand in Brazil for all 550

million gallons of displaced corn ethanol,

* see, for example, Urbanchuk, February 2, 2012, op. cit.; Swenson, April 2007, op. cit.; Susan Christopherson and
Zachary Sivertsen, “Economic Policy Makers Beware: Estimating the Job Impact of Public Investment in Biofuel
Plants,” working paper, Cornell University, December 12, 2009; and Dave Swenson, “Input-Quirageous: The
Economic Impacts of Modern Biofuels Production,” lowa State University, June 2006.

Y Based on the sources described above.
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