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California Environmental Protection Agency
AIR RESOURCES BOARD

Final Statement of Reasons for Rulemaking,
Including Summary of Comments and Agency Responses

ADOPTION OF REGULATIONS TO CONTROL GREENHOUSE GAS EMISSIONS
FROM MOTOR VEHICLES

Public Hearing Date: September 23-24, 2004
Agenda Item Number: 04-8-2

l. GENERAL

In this rulemaking, the Air Resources Board (ARB or Board) is adopting regulations to
control greenhouse gas emissions from motor vehicles. The Board is taking this action
pursuant to Chapter 200, Statutes of 2002 (AB 1493, Pavley) which directed the Board to
adopt regulations that achieve the maximum feasible and cost effective reduction in
greenhouse gas emissions from motor vehicles. The regulations, which will take effect in
2006 following an opportunity for legislative review, apply to new passenger vehicles and
light duty trucks beginning with the 2009 model year.

The rulemaking was formally initiated by the August 6, 2004 publication of a Notice of a
September 23, 2004 public hearing to consider adoption of regulations to control
greenhouse gas emissions from motor vehicles. A Staff Report: Initial Statement of
Reasons (ISOR) was also made available for public review and comment starting

August 6, 2004. The ISOR, which is incorporated by reference herein, contained an
extensive description of the rationale for the proposed regulations. The text of the
proposed regulations adoption of section 1961.1, title 13, California Code of Regulations
(CCR), and amendment of sections 1900, 1961 was i ncluded as Appendix A to the
ISOR. These documents were also posted on August 6, 2004 on the ARB s Internet site
for this rulemaking at http://www.arb.ca.gov/regact/grnhsgas/grnhsgas.htm, as was the
text of the proposed amendments to the California Exhaust Emission Standards and Test
Procedures for 2001 and Subsequent Model Passenger Cars, Light-Duty Trucks and
Medium-Duty Vehicles, which is incorporated by reference in section 1961(d).

On September 23 and 24, 2004, the Board conducted the public hearing. The Board
received written and oral comments at the hearing. At the conclusion of the hearing the
Board adopted Resolution 04-28, which initiated steps towards final adoption of the
originally proposed amendments with modifications in several areas. One modification
incorporated a suggested modification staff had presented at the hearing ( Staff s
Proposed Modifications to the Proposed Regulation Order, presented at the Board s
September 23-24 hearing, ) shown in Attachment C to the Resolution. Other modifications
were initiated by the Board itself ( Additional Modifications Directed by the Board at its
September 23-24, 2004 Hearing ) also shown in Attachment C to the Resolution. The



Resolution directed the ARB’s Executive Officer to incorporate the approved modifications
into the proposed regulatory text, with such other conforming modifications as may be
appropriate, and to make the modified text available for a supplemental comment period of
at least 15 days.

In preparing the modified regulatory language, the staff made various additional revisions
in an effort to best reflect the intent of the Board at the hearing. The staff also identified
several additional modifications that are appropriate in order to make the amended
regulation work as effectively as possible. These supplemental modifications were
incorporated into the text of the proposed amendments, along with the modifications
specifically identified in the Resolution.

The text of the proposed modifications to the amendments was made available for a
supplemental 15-day comment period ending November 5, 2004 by issuance of a Notice
of Public Availability of Modified Text (the first 15-day notice). This notice and its two
attachments were posted on October 19, 2004 on the ARB s Internet site for the
rulemaking. They were also mailed by October 20, 2004 to all parties identified in section
44(a), title 1, CCR, along with various other interested parties.*

Attachment | to the first 15-day notice contained the Board-approved modifications to the
originally proposed regulatory text for section 1961.1, title 13 of the California Code of
Regulations and to the California Exhaust Emission Standards and Test Procedures for
2001 and subsequent Model Passenger Cars, Light-Duty Trucks and Medium-duty
Vehicles, along with commentaries identifying and explaining all of the substantive
modifications. Attachment Il listed for comment additional documents that the ARB was
adding to the rulemaking record in accordance with Government Code section 11347.1.
The first 15-day notice indicated that Resolution 04-28 and its attachments are available
on the rulemaking s Internet site. Twenty-two written comments were received during the
supplemental comment period ending November 5, 2004.

In Resolution 04-28 the Board also found that it was appropriate to reexamine the
estimated number of lifetime vehicle miles traveled, used by staff in their analyses, to
ascertain whether this number should be revised in response to testimony presented at
the hearing. The first 15 day notice indicated that staff had revisited this issue and
determined that there was no need to revise the lifetime VMT used in the analysis, and
that additional explanation was available online at the ARB s Internet site for this
rulemaking.

Additional supporting documents and information were made available for a second
supplemental 15-day comment period ending May 26, 2005 by issuance of a Second
Notice of Public Availability of Supporting Documents and Information (the second 15-day
notice). This notice and its attachment were posted on May 11, 2005 on the ARB s

1 persons who had commented by email were transmitted by email links to the first 15-day notice and its attachments
on the Internet for the rulemaking; they were not separately sent the notice by postal mail.



Internet site for the rulemaking. They were also mailed by May 11, 2005 to all parties
identified in section 44(a), title 1, CCR, along with various other interested parties.?

Attachment | to the second 15-day notice listed for comment additional documents that the
ARB was adding to the rulemaking record in accordance with Government Code

section 11347.1. The additional supporting documents and information included additional
staff analysis and calculation regarding EMFAC mileage accrual for pre-2008 vehicles and
the calculation of consumer monthly savings, 122 additional references, and 77 emails
and other correspondence. The second 15-day notice did not propose any modifications
to the regulatory text. Four written comments were received during the supplemental
comment period ending May 26, 2005.

After considering all of the comments received, the Executive Officer issued Executive
Order G-05-061, adopting the amendments to title 13, CCR, and the incorporated Exhaust
Emission Standards and Test Procedures reflecting the modifications that had been made
available for supplemental comment.

Incorporated Documents

The Exhaust Emission Standards and Test Procedures are incorporated by reference in
section 1961(d) and section 1961.1, title 13, CCR. The Exhaust Emission Standards and
Test Procedures in turn incorporate certification test procedures adopted by the U.S.
Environmental Protection Agency (U.S. EPA) and contained in title 40, Code of Federal
Regulations (CFR) Part 86.

Section 1961(d), title 13, CCR identifies the incorporated Exhaust Emission Standards and
Test Procedures by title and date. The ARB document is readily available from the ARB
upon request and was made available in the context of this rulemaking in the manner
specified in Government Code section 11346.5(b). The CFR is published by the Office of
the Federal Registrar, National Archives and Records Administration, and is therefore
reasonably available to the affected public from a commonly known source.

The Exhaust Emission Standards and Test Procedures are incorporated by reference
because it would be impractical to print them in the CCR. Existing ARB administrative
practice has been to have the motor vehicle emissions test procedures incorporated by
reference rather than printed in the CCR as these procedures are highly technical and
complex. They include the nuts and bolts enginee ring protocols required for certification
of motor vehicles and have a very limited audience. Because the ARB has never printed
complete test procedures in the CCR, the affected public is accustomed to the
incorporation format. The ARB s test procedures as a whole are extensive and it would be
both cumbersome and expensive to print these lengthy, technically complex procedures
with a limited audience in the CCR. Printing portions of the ARB s test procedures that are
incorporated by reference would be unnecessarily confusing to the affected public.

2 persons who had commented by email were transmitted by email links to the second 15-day notice and its
attachments on the Internet for the rulemaking; they were not separately sent the notice by postal mail.



The Exhaust Emission Standards and Test Procedures incorporate portions of the CFR
because some of the ARB requirements are substantially based on the federal emission
regulations. Manufacturers typically certify vehicles and engines to a version of the federal
emission standards and test procedures that have been modified by state requirements.
Incorporation of the federal regulations by reference makes it easier for manufacturers to
know when the two sets of requirements are identical and when they differ. Each of the
incorporated CFR provisions is identified by date in the ARB test procedure documents.

Fiscal Impacts

The determinations of the Board’s Executive Officer concerning the costs or savings
necessarily incurred by public agencies and private persons and businesses in reasonable
compliance with the proposed regulations are presented below.

Pursuant to Government Code sections 11346.5(a)(5) and 11346.5(a)(6), the Executive
Officer has determined that the proposed regulatory action will create costs or savings to
any state agency or in federal funding to the state, costs or mandate to any local agency
or school district whether or not reimbursable by the state pursuant to part 7 (commencing
with section 17500), division 4, title 2 of the Government Code, or other nondiscretionary
savings to state or local agencies.

In general, the steps that manufacturers will need to take to comply with the regulatory
standards are expected to lead to price increases for new light duty passenger vehicles.
Many of the technological options that manufacturers will choose to comply with the
regulation are also expected to reduce operating costs. The staff analysis concludes that
over the lifecycle of the vehicle the reduction in operating costs will more than offset the
increased initial cost, resulting in a net savings to vehicle owners.

There are about 420,000 State and local agency-owned vehicles in California. A typical
agency-owned vehicle is driven an average of 12,500 miles each year. This usage rate is
very similar to that of private consumers. The staff analysis indicates that for individual
consumers, the increased initial cost is more than offset by operating cost savings over the
life of the vehicle. Staff expects that the same would hold true for public agencies. Thus
beginning in the 2009 model year state and local agencies would need to budget for
increased initial vehicle costs, but savings from the lowered operating costs of the
proposed regulation would outweigh the higher price over the lifecycle of the vehicles.

Vehicles built to comply with the regulation are likely to be more efficient, which, as a
consequence, means that new vehicles sold in 2009 and beyond will use less fuel. This
will result in the future in reduced state and local government revenue from the excise tax
and sales tax on motor vehicle fuel. This reduction will be partially offset by increased
sales tax due to the increased cost of new vehicles.

In developing this regulatory proposal, the ARB staff evaluated the potential economic
Impacts on representative private persons or businesses. The regulation directly affects
automakers worldwide that manufacture California-certified light duty vehicles. Staff



estimates that for large manufacturers the regulation would result in average compliance
costs in model year 2009 of about $20 per vehicle for PC and LDT1 and about $40 per
vehicle for LDT2. Compliance costs would increase over time as the standards are phased
in, rising to about $1,060 per vehicle for PC and LDT1 and $1,030 per vehicle for LDT2 in
2016. Compliance costs for intermediate and small manufacturers would vary depending
on their specific circumstances.

The climate change regulation affects only light duty vehicles whose primary use is
noncommercial personal transportation. Therefore, many vehicles that businesses use
would not be covered under the proposed regulation. However, if the businesses purchase
the same vehicles as consumers, they would be expected to pay higher prices for the
vehicles but save on operating costs. As noted above, staff expects that reduced operating
costs will more than outweigh the effect of the increase in price over the life cycle of the
vehicle.

Due to higher initial vehicle costs and reduced demand for fuel, the proposed regulation
may adversely affect some sectors of the economy. It is very likely, however, that savings
from reduced vehicle operating costs would end up as expenditures for other goods and
services. These expenditures would flow through the economy, causing expansion or
creation of new businesses in several sectors. Staff’'s economic analysis shows that on
balance the proposed regulation will have a positive impact on jobs and personal income
in California.

Consideration of Alternatives

The regulations proposed in this rulemaking were the result of extensive discussions and
meetings involving ARB staff and motor vehicle manufacturers, environmental groups, and
others. The ISOR, released and made available to the public on August 6, 2004, identified
and rejected three potential alternatives to the staff proposal: (1) adopt less stringent or no
new vehicle standards, (2) adopt more stringent new vehicle standards, and (3) adopt
standards that only regulate mobile air conditioner refrigerant emissions.

Staff rejected the first alternative because Chapter 200, Statutes of 2002 (AB 1493)
requires the Board to adopt regulations that achieve the maximum feasible and cost
effective reduction of greenhouse gas emissions from new motor vehicles. The staff
analysis has demonstrated that the reductions achieved under the staff proposal are both
feasible and cost effective. Therefore the alternative of no or less stringent standards was
rejected because it would not achieve the maximum reductions and therefore would fail to
meet the statutory requirement.

Staff also considered proposing more stringent vehicle standards. This could be
accomplished by shortening the phase-in period, or by building into the standard some
degree of early penetration of technologies that the staff technical analysis determined
would not be available for widespread application in the near and/or mid term periods.
Staff concluded that in either case, manufacturers would have a very difficult time
incorporating the needed technologies across their fleet as rapidly as would be necessary.



Comments received from manufacturers and their consultants on the June 14, 2004 draft

staff proposal, which used a three-year phase in schedule rather than the four-year phase
in schedule recommended now, served to reinforce this point. Staff therefore rejected this
alternative on the grounds that more stringent standards would not be technically feasible.

Finally, staff also considered proposing standards that only regulate mobile air conditioner
refrigerant emissions. While the staff analysis has shown that regulation of mobile air
conditioner refrigerant emissions can achieve significant greenhouse gas reductions, staff
rejected this approach for two reasons. First, this would amount to a mandate to use
specific technologies or equipment, rather than a performance standard. In general staff
favors performance standards, which provide manufacturers flexibility to meet any given
remission reduction target in the most cost-effective manner. Second, as noted above the
staff analysis has identified a variety of other vehicle technology improvements that are
feasible and cost effective, and would result in greater greenhouse gas emission
reductions. Therefore the alternative of mobile air conditioner refrigerant regulation also
failed to meet the statutory requirement to achieve the maximum feasible and cost
effective reductions.

Staff has performed a thorough analysis of possible ways to reduce greenhouse gas
emissions from motor vehicles, quantifying the emission reductions achieved and their
cost. No alternatives or combination of alternatives considered by the Board or otherwise
identified and brought to the Board s attention have been identified that would be equally
effective in achieving the emission reductions projected under, and less burdensome to
affected private persons than, the adopted regulation. This Final Statement of Reasons
provides supporting information for this conclusion.

Il MODIFICATIONS TO THE ORIGINAL PROPOSAL
A. AN OVERVIEW OF THE ORIGINAL PROPOSAL
1. Background

Over the 20th century, we have observed a rapid change in climate that is attributable to
human activities. The global mean temperature is warming at a rate that cannot be
explained by natural causes alone. Human activities are directly altering the chemical
composition of the atmosphere through the buildup of greenhouse gases. The past
century has already seen changes in climate-related conditions in California such as
average temperature (up 0.7F), sea level (up 3 to 8 inches), spring run-off (decreased by
12 percent), and the timing of snowmelt and spring bloom (advanced by 1 to 3 weeks).

Projected future climate change may affect California in a variety of ways. Public health
can suffer due to greater temperature extremes and more frequent extreme weather
events, increases in transmission of infectious disease, and increases in air pollution.
California s agriculture industry is especially vulnerable to altered temperature and rainfall
patterns, and new pest problems. Climate change can adversely affect California s forest
ecosystems and the Sierra snowpack that functions as the state’s largest reservoir. Sea



level rise and storm surges could lead to flooding of low-lying property, loss of coastal
wetlands, erosion of cliffs and beaches, saltwater contamination of drinking water, and
damage to roads, causeways, and bridges.

In response to these threats, in 2002 the Legislature adopted and the Governor approved
Chapter 200, Statutes of 2002 (AB 1493, Pavley), which directed the Air Resources Board
to adopt the maximum feasible and cost-effective reduction of greenhouse gas emissions
from motor vehicles.

In setting greenhouse gas emission standards, the staff performed a detailed evaluation of
the technologies and fuels available to reduce vehicular greenhouse gas emissions, the
reductions that could be achieved, and their cost. The evaluation of vehicle technology
that formed the basis of the staff assessment was derived primarily from a comprehensive
vehicle simulation modeling effort and a thorough cost analysis performed for the
Northeast States Center for a Clean Air Future (NESCCAF) by consultants frequently used
by the auto industry. ARB staff believes the NESCCAF study is the most advanced and
accurate evaluation of vehicle greenhouse gas emission reduction technologies that has
been conducted to date.

The staff technology assessment reviewed baseline vehicle attributes and their
contribution to atmospheric climate change emissions, and evaluated technologies that
have the potential to decrease these emissions. The technologies explored are currently
used on some vehicle models, or have been demonstrated by auto companies and/or
vehicle component suppliers in at least prototype form. Promising near-term technologies
include cylinder deactivation, improved transmissions, variable valve timing and lift,
turbocharging, gasoline direct injection, and more efficient, low-leak air conditioning.

2. The Originally-Proposed Greenhouse Gas Regulations
a. Climate Change Emission Reduction Standard

Based on the technology evaluation, the regulation approved by the Board imposes
climate change emission standards that are incorporated into the current Low-Emission
Vehicle (LEV) program, along with the other light and medium-duty automotive emission
standards. This approach was taken to ensure that manufacturers can meet the
standards while continuing to provide the full range of vehicles available today. The
standards phase in during the 2009 through 2016 model years, allowing changes to be
made as part of the normal product improvement cycle. When fully phased in, the near
term (2009-2012) standards will result in about a 22 percent reduction in greenhouse gas
emissions as compared to the 2002 fleet, and the mid-term (2013-2016) standards will
result in about a 30 percent reduction.

Vehicle climate change emissions comprise four main elements: (1) CO,, CH, and N,O
emissions resulting directly from operation of the vehicle, (2) CO, emissions resulting from
operating the air conditioning system (indirect AC emissions), (3) refrigerant emissions
from the air conditioning system due to either leakage, losses during recharging, sudden



releases due to accidents, or release from scrappage of the vehicle at end of life (direct
AC emissions, and (4) upstream emissions associated with the production of the fuel used
by the vehicle. The climate change emission standard incorporates all of these elements.

The regulation establishes one standard for passenger cars and the lightest trucks (PC
and LDT1), and a separate standard for heavier trucks (LDT2). Staff proposed setting
near-term standards, phased in from 2009 through 2012, and mid-term standards, phased
in from 2013 through 2016. The proposed standards, expressed in terms of CO,
equivalent grams per mile, are shown in Table II-1 below:

Table lI-1. CO, Equivalent Emission Standards for Model Years 2009 through 2016

CO2-equivalent emission standard (g/mi)
Tier Year PC/LDT1 LDT2
(Passenger cars and small (Large trucks/SUVs)
trucks/SUVs)
2009 323 439
Near-term 2010 301 420
2011 267 390
2012 233 361
2013 227 355
. 2014 222 350
Mid-term 5515 213 341
2016 205 332

To maintain simplicity, staff proposed to use the upstream emissions for vehicles that use
conventional fuels as a baseline against which to compare the relative merits of
alternative fuel vehicles. Therefore, the emissions standards as shown above do not
directly reflect upstream emissions. Rather, when certifying gasoline or diesel-fuel
vehicles, manufacturers would report only the direct or, on vehicle emissions. For
alternative fuel vehicles, exhaust CO, emissions values will be adjusted in order to
compensate for the differences in upstream emissions. This approach simplifies the
regulatory treatment of gasoline vehicles, while at the same time allowing for appropriate
treatment of alternative fuel vehicles.

Small Volume, Independent Low Volume, and Intermediate Volume manufacturers would
not be required to comply with the climate change requirements until the final year of the
phase-in (2016). Beginning in 2016, these smaller manufacturers would be required to
meet the average CO; equivalent emissions of all 2012 comparable vehicles produced by
the major vehicle manufacturers. A specialty low volume vehicle that utilizes a powertrain
from a major manufacturer from the same model year would be considered compliant with
the greenhouse gas emission standards if it adopted the package without modifications.
Should a comparable vehicle not be available from a large manufacturer, the small volume
manufacturer would be required to meet the 2012 emission standard for large volume
manufacturers in 2016 and beyond.



b. Early Credits

AB 1493 directs that emission reduction credits be granted for any reductions in
greenhouse gas emissions achieved prior to the operative date of the regulations. ARB
staff proposed that (1) credit for early emission reductions should be available for model
years 2000 through 2008, with manufacturers allowed to opt in to the program during any
model year during this timeframe, and (2) the baseline against which manufacturer
emissions are measured should be the fully phased in near term standard.

As noted in Table II-1 above, staff proposed that the fully phased in near term standard for
passenger cars and T1 trucks should be 233 grams per mile CO, equivalent, and for T2
trucks should be 361 grams per mile. Thus under the staff early credit proposal a
manufacturer s fleet average emissions, for model years beginning with their first year of
participation through 2008, would be compared to these standards. If a manufacturer has
fleet average emissions in a specific model year lower than these standards, the
manufacturer would earn early compliance credits. Any emission reduction early credits
earned could be used during model years 2009 through 2014, or traded to another
manufacturer. To ensure that the regulation ultimately achieves the greatest possible
climate change reductions, staff proposed that the credits generated by early compliance
retain full value through the 2013 model year. These credits will then be worth 50 percent
of their initial value in MY 2014, 25 percent of their initial value in MY 2015 and have no
value thereafter.

C. Alternative Compliance

AB 1493 requires that the regulations provide flexibility, to the maximum extent feasible
consistent with this section, in the means by which a person subject to the regulations ...
may comply with the regulations. That flexibility shall include, but is not limited to,
authorization for a person to use alternative methods of compliance with the regulations.
Thus the use of alternative compliance strategies must not undercut the primary purpose
of the regulation, which is to achieve greenhouse gas reductions from motor vehicles.
Accordingly, the ARB'’s alternative compliance program will be limited to the vehicles that
are regulated through AB 1493, and their fuels. This is to ensure that the program does
not dilute the technology-forcing nature of the regulation, since the goal is to improve the
vehicles themselves. The major features of the staff proposal are:

. Projects must be located in California to be eligible as alternative methods of
compliance.

. Only companies regulated by AB 1493 (automakers) will be permitted to apply for
alternative compliance credits.

. Only those vehicles regulated under AB 1493 are eligible for alternative compliance

credits. This includes model year 2009 and later passenger vehicles and light-duty
trucks and other vehicles used for noncommercial personal transportation in
California.

. Staff proposed that eligible projects be limited to those that achieve greenhouse
gas reductions through documented increased use of alternative fuels in eligible
vehicles.



B. MODIFICATIONS TO THE ORIGINAL PROPOSAL

At the conclusion of the September 2004 hearing, the Board adopted Resolution 04-28, in
which it approved the original staff proposal described above, with modifications in four
areas. The first modification, which specifies that the regulation may not take effect before
January 1, 2006, was suggested by staff before the hearing to address the requirements
of Health and Safety Code section 43018.5(b)(1). The text of this modification was
contained in a document titled Staff s Proposed Modifications to the Proposed Regulation
Order, presented at the Board s September 23-24, 2004 hearing, which was distributed at
the hearing and was Attachment C to the Resolution. Three additional modifications were
suggested by staff at the hearing in response to public comments made to staff after
issuance of the original proposal. The Resolution directed the Executive Officer to
incorporate the approved modifications into the proposed regulatory text, with such other
conforming modifications as may be appropriate, and to make the modified text available
for a supplemental comment period.

The approved modifications include specifying that the regulation may not take effect
before January 1, 2006; allowing the Executive Officer to approve the use of lower
upstream adjustment factors for hydrogen vehicles and electric vehicles, based on the
increased use of cleaner sources of hydrogen or electricity production; and providing credit
for plug-in hybrid electric vehicles in the first year of production.

In addition, in response to comments, staff proposed additional modifications to extend the
life of credits earned to five years and increase the number of years manufacturers are
given to make up emission debits also to five years. These additional modifications will
provide additional compliance flexibility to manufacturers while maintaining the overall
stringency of the Board-approved proposal.

Also in response to comments, staff proposed two modifications to the calculation of
indirect emissions allowances for air conditioning systems. First, an adjustment factor is
proposed that will apply to systems equipped with CO; as the refrigerant. The adjustment
factor offsets an inadvertent penalty that would have resulted when significant compressor
downsizing occurs, which is only expected for CO,-based air conditioning systems.
Second, the inclusion of an adjustment factor magnifies the incentive to use a larger than
necessary compressor in order to obtain a larger allowance. To minimize the incentive, an
upper limit on the indirect emission allowances was proposed.

A minor correction is also proposed to an indirect emissions factor that is used for
calculating the upstream greenhouse gas emission adjustment for alternative fuel vehicles.
In reviewing the emissions factor, it was noted that an adjustment in the modeling exercise
was not carried through. The proposed revision corrects this oversight.

Finally, a comment was made at the hearing that the lifetime vehicle miles traveled (VMT)

used in staff s analysis was too high, thus overstating operating cost savings. Staff
revisited this issue and determined that there is no need to revise the lifetime VMT used in
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the analysis. Additional explanation was made available online at the ARB s Internet site
for this rulemaking http://www.arb.ca.gov/regact/grnhsgas/grnhsgas.htm.

C. MANUFACTURER COSTS AND SAVINGS RESULTING FROM THE ADOPTED
REGULATION

As part of its technology evaluation, staff estimated the average fleetwide incremental cost

of control to meet the greenhouse gas emission standards. Table 1I-2 below shows the
average cost of control by model year for each standard.

Table lI-2: Average Cost of Control

Average cost of control
. PC/LDT1 LDT2
T Y
o ear (Passenger cars and small (Large trucks/SUVs)
trucks/SUVs)
2009 $17 $36
2010 $58 $85
Nearterm 517 $230 $176
2012 $367 $277
2013 $504 $434
. 2014 $609 $581
Mid-term —3515 $836 $804
2016 $1,064 $1,029

As is shown in the table, when fully phased in the near-term standards will result in an
estimated average cost increase of $367 for passenger cars and small trucks/SUVs, and
$277 for large trucks/SUVs as compared to the 2009 baseline vehicle. The fully phased in
mid-term standards will result in an estimated average cost increase of $1,064 for
passenger cars and small trucks/SUVs, and $1,029 for large trucks/SUVs. The staff
analysis concludes, however, that these increased costs will be more than offset by
operating cost savings over the lifetime of the vehicle. Using the average increase in
vehicle prices associated with the fully phased-in regulation (2016), and an assumed fuel
price of $1.74 per gallon, staff calculated that the increased vehicle payment minus the
reduction in operating cost would result in a monthly savings of about $3.50 to $7.00. At
higher fuel prices, the monthly savings increase.

D. COST-EFFECTIVENESS OF THE ADOPTED REGULATION

Typically, emission control regulations impose a cost. Cost effectiveness is a measure of
the cost imposed per ton of reduction achieved, and thus is a useful tool to compare
various possible approaches. In this instance, however, AB 1493 requires that the
regulations be economical to the consumer over the life cycle of the vehicle. Consistent
with this direction, the technology packages that provide the basis for the standard result
in operating cost savings that exceed the capital cost, resulting in a net savings to the
consumer over the lifecycle of the vehicle. This translates to a negative cost
effectiveness value (there is a cost savings per ton reduced).
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ARB staff estimated the net costs of this proposed regulation primarily by using cost data
from the 2004 study Reducing Greenhouse Gas Emissions from Light-Duty Motor
Vehicles done for the Northeast States Center for a Clean Air Future (NESCCAF). The
initial costs are based on the expected increases in vehicle cost resulting from the
technology improvements needed to meet the standards in the proposed regulation. The
proposed regulation includes a phase-in schedule whereby earlier model year vehicles will
meet a less stringent standard and, on average, will require less new technology than later
model vehicles. ARB staff has estimated the average cost increases by model year, using
data from the NESCCAF study and other sources. Staff has used these cost data, along
with the assumption that average vehicle life is 16 years, to calculate the total annualized
costs by calendar year. The total annualized costs are estimated to be roughly $1,236
million for calendar year 2020 and $2,595 million for 2030.

Staff also estimated annual savings in operating cost, again based on information provided
in NESCCAF as well as other sources. The annual savings are estimated to be $5,278
million in 2020 and $9,394 million in 2030, well in excess of the annualized cost. This
results in net annual savings of $4,042 million in 2020 and $6,799 million in 2030.

The cost effectiveness in dollars per ton for a given calendar year is calculated by dividing
the total annualized costs for that year by the total CO, equivalent emission reductions for
that year. The CO, equivalent emissions benefits of the proposed regulation are 87,700
tons per day in 2020 and 155,200 tons per day in 2030. Converting these figures to
annual totals yields 32 million tons per year in 2020 and 56.7 million tons per year in 2030.

Table D-1 below provides the cost effectiveness in calendar years 2020 and 2030 based
on the annualized vehicle costs and the estimated benefits.

Table D-1. Cost Effectiveness of Proposed Regulation

2020 2030
Net Annualized Costs (Savings) $4,042 million $6,799 million
Emissions Reduction (tons/year) 32.0 million 56.7 million
Cost effectiveness ($/ton) -126 -120

E. ENVIRONMENTAL AND ECONOMIC IMPACTS

The climate change regulation may impact several sectors of the economy. The steps that
manufacturers will need to take to comply with the regulatory standards are expected to
lead to price increases for new vehicles. Many of the technological options that
manufacturers choose to comply with the regulation are also expected to reduce operating
costs. These two responses to the regulation have combined positive and negative
impacts on California businesses and consumers.
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Based on the staff analysis, the net effect of the regulation on the economy is expected to
be small but positive. It is very likely that savings from reduced vehicle operating costs will
end up as expenditures for other goods and services. These expenditures would flow
through the economy, causing expansion or creation of new businesses in several sectors.

Staff’'s economic analysis shows that as these expenditures occur, jobs and personal
income increase. Jobs increase by 3,000 in 2010, by 53,000 in 2020, and by 77,000 in
2030 as compared to the baseline economy without the proposed regulation. Similarly,
income grows by $170 million in 2010, by $4.7 billion in 2020, and by $7.3 billion 2030.
There is no impact on the ability of California business to compete with businesses in
other states. State and local agencies will not be adversely affected and are likely to
realize a net reduction in their cost of fleet operations.

Staff estimates that the regulation will reduce climate change emissions from the light duty
passenger vehicle fleet by an estimated 87,700 CO,-equivalent tons per day statewide in
2020 and by 155,200 CO,-equivalent tons per day in 2030. This equates to an 18 percent
reduction in climate changes emissions from the light-duty fleet in 2020 and a 27 percent
reduction in 2030. The regulation will also reduce emissions that occur during the fuel
cycle (the marketing and distribution of gasoline). Such activities produce both climate
change and criteria pollutant (smog-forming) emissions.

Analysis of fleet turnover effects using longstanding and accepted types of analyses
indicated that there will be no significant adverse environmental impact associated with
any potential delay in purchase of new vehicles.

To provide additional insight into the impact of the regulation, staff used newer exploratory
tools to explore what would happen if consumers postpone the purchase of new vehicles
due to their higher cost, or increase their driving due to the reduced cost of operating the
vehicle. In both cases staff found that the effect on emissions is relatively small.

Staff has not identified any mechanisms by which the climate change regulation would
result in a disproportionate negative environmental or economic impact on low income or
minority communities. In fact, the reduced emissions from likely changes to the
distribution and marketing of gasoline are likely to provide benefits to these communities.
Staff also evaluated the broader impacts of the regulation on job and business creation in
representative San Diego communities with environmental justice concerns. The
evaluation concluded that the regulation would likely result in an increase in jobs and
business creation.

[I. SUMMARY OF PUBLIC COMMENTS AND AGENCY RESPONSES

The ARB received numerous written and oral comments, in connection with the
September 23-24, 2004 hearing and during the two subsequent 15-day comment periods.
Set forth below are either the full text or a summary of each objection or recommendation
specifically directed at the proposed regulation or to the procedures followed by the ARB
in proposing or adopting the regulation, together with an agency response. The comments
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have been grouped by topic whenever possible. Comments not involving objections or
recommendations specifically directed towards the rulemaking are not summarized below.

A. COMMENTS PRESENTED PRIOR TO OR AT THE HEARING
1. Overview Comments on the Regulation as a Whole

1. Comment: Pollution from cars and light trucks causes global warming that
threatens to worsen smog levels and increased health problems, including asthma attacks.
To begin reducing the pollution that contributes to global warming we must begin by
ensuring the maximum feasible and cost-effective reduction of polluting greenhouse gases
emitted by passenger vehicles.

Recent reports show that California continues to have the worst air pollution in the country.
Given the close link between smog-formation and hot weather, we must act to reduce
global warming pollution. | urge you to ensure that the Air Resources Board sticks to its
schedule and adopts the most protective cost-effective rule to reduce greenhouse gas
emissions from cars this fall. (Rainey Aggerson; 110,000 similar postcards provided by
Environment Now, as well as 256 handwritten letters restating the text of the postcard, in
some cases with non-substantive modifications.)

Agency Response: ARB staff agrees with this comment, and the Board approved the
regulations in a timely fashion. No further response needed.

2. Comment: The City of Santa Monica encourages the California Air Resources
Board to support the maximum feasible and cost-effective vehicle emission reduction
regulations under Assemblymember Fran Pavley s 2002 global warming bill. The bill gives
us, as Californians, the opportunity to clean our own skies, reduce our contribution to
global warming, and also to set a higher standard for the rest of the world to follow.
California is a leader in environmental issues and this bill is an example of our leadership.

The California Air Resources Board has the opportunity to protect the quality of life of
millions of Californians and set an example for the rest of the world to follow. We strongly
urge you to ensure AB 1493 results in the maximum feasible and cost effective reduction
of greenhouse gases from motor vehicles. (Richard Bloom, Mayor, City of Santa Monica.
Similar letters received from Town of Yucca Valley; City of Monterey Park; City of
Torrance; City of Burbank; City of Pacifica; City of Colton; City of Gardena; City of Grand
Terrace; City of Rialto; City of Banning; City of Long Beach; City of Arcata; City of El
Segundo; City of Los Angeles; Marin County; City of Lakeport; City of Cupertino; City of
San Bernardino; City of Calabasas; Riverside County; City of Novato; City of Eureka; City
of Santa Rosa; City of Napa; City of Montclair; Alameda County; City of Chula Vista; City
of Hayward; City of Los Gatos; City of Pico Rivera; City of Santa Clara; City of Calistoga;
City of Sonoma, City of Port Hueneme; City of Sacramento; Contra Costa County; City of
San Leandro; City of Sunnyvale; City of Healdsburg; City of Clearlake; City of Cotati; Town
of San Anselmo; City and County of San Francisco; Town of Fairfax; Sonoma County;
Santa Clara County; City of Santa Cruz; City of West Hollywood; City of Agoura Hills; City
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of Oxnard; City of Palo Alto; City of Redlands; City of Malibu; Town of Windsor; City of
Hemet; City of Huntington Park; City of Oakland; City of Petaluma; San Mateo County;
City of Sebastopol; City of San Buenaventura; City of San Diego; City of San Mateo; City
of Riverside, City of San Jose, Marin Municipal Water District)

The City of El Segundo urges you to adopt new strong regulations to reduce greenhouse
gas emissions from motor vehicles. The city supports the proposal that is before you for
consideration today.

Local governments are likely to suffer severe consequences from the effects of global
warming, as we are often the agencies of first recourse for constituents facing the burdens
of poor environmental decisions.

Unfortunately, under California law, local governments have the least flexibility to generate
the resources needed to respond effectively, a problem likely to be compounded by the
expected adverse economic consequences of global warming on industries essential to
the fiscal health of local governments such as real estate, tourism and agriculture.

In short, global warming threatens California’s health, environment, economy, and quality
of life; and greenhouse gas emissions from passenger vehicles and light trucks contribute
vastly to the buildup of greenhouse gases in the atmosphere that results in global
warming. The city believes it is imperative that California lead the way in addressing the
problem of global warming. We must act now to avert even more severe impacts from
global warming in the future. We must act now to cut greenhouse gas emissions from
vehicles.

The city of EI Segundo, along with 60 other cities throughout the State of California,
supports strong measures to reduce vehicle greenhouse gas emissions and the proposed
regulations that staff has prepared are a good start. They are a step in the right direction
to ensure to the maximum extent feasible the cost-effective reduction of greenhouse
gases emitted by passenger vehicles as mandated by AB 1493. (Councilmember Nancy
Pfeiffer, City of EI Segundo)

The City of Santa Monica is here today to applaud and support your efforts to reduce
greenhouse gas emissions, and your leadership is welcome. The city has taken
extraordinary steps to mitigate its own greenhouse gas emissions, and we will suffer
extraordinary harmful consequences from the impacts of these emissions should they not
be abated. (Brian Johnson, City of Santa Monica)

Mayor James Hahn and the City Council of the City of Los Angeles have adopted a
resolution, which was forwarded by Council Members Perry and Carter, to "urge the
California Air Resources Board to adopt the strongest possible regulations to reduce
greenhouse gases emitted by passenger vehicles pursuant to AB 1493. We endorse the
staff proposal that is before you for consideration today." (Brian Williams, Deputy Mayor of
Los Angeles)
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Agency Response: ARB staff agrees with these comments, and the regulations approved
by the Board will achieve the maximum feasible and cost effective reductions. No further
response needed.

3. Comment: | urge you to adopt at your upcoming board meeting the
recommendations contained in the June 14th staff proposal to reduce global warming from
cars. California s actions are critical to controlling and reducing global warming pollution
nationally, and can spur other states and nations to follow out lead.

Global warming threatens California s health, environment, way of life and economy,
including a number of our key industries such as agriculture, recreation and tourism.
Passenger cars and light trucks represent the largest source of global warming pollution in
California, but experts estimate that we can reduce global warming pollution by 30 to 40
percent using cost-effective and readily available vehicle technology.

California s recently enacted law to limit global warming pollution from cars will improve
our environment and our air, as long as strong regulations are adopted to implement the
law. Again, | urge you to adopt the June 14th staff proposal so California can move
forward with the steps necessary to achieve this goal. (Christine Hoekenga; about 4,500
other similar letters received.)

Agency Response: The regulations as approved by the Board substantially reflect the
recommendations contained in the June 14 draft staff proposal. The only significant
modification related to the phase-in of the standards. In the August 6 final staff proposal
staff recommended phasing in the standards in two four-year increments, as opposed to
the two three-year increments proposed in the June 14 draft. Staff believed that additional
time was needed to allow manufacturers to implement the necessary technologies across
their fleet. Staff believes that the regulations as approved by the Board achieve the
maximum feasible and cost effective reductions.

4. Comment: | urge them to adopt the new rules to cut global warming pollution from
California s cars. California passed the world s first law to curb global warming pollution
from cars and trucks in 2002. Now the world is watching to see if we can make it work.

The proposed new auto pollution standards set a modest goal of reducing tailpipe
emissions of carbon dioxide and other pollutants 30 percent by 2016. It s never been
more important for California to keep its tradition of leading the U.S. and the world in
cleaning up pollution. Again, please support the new rules and ask you the Board to do
the same. (Wayne Williams; about 2,500 other similar letters received).

Agency Response: ARB staff agrees with this comment. No further response needed.

5. Comment: As you know, global warming threatens to disrupt California s economy,
environment, water supplies, and quality of life. With this in mind, your board should adopt
its June 14th proposed regulation. Cutting car pollution is one of the best ways we can
slow climate change.
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Eighty percent of Californians support the law to cut global warming pollution from cars.
Moreover, Governor Schwarzenegger has promised to uphold the law and prevent any
attempts to weaken it. Thank you for your right action. (Kevin James Gardner; about
3,000 other similar letters received.)

Agency Response: See response to comment number 3.

6. Comment: | am concerned about global warming and the threat that resulting
climate change poses for California s health, economy, and environment. Consequently, |
am writing to urge you to support the strongest possible regulations to reduce greenhouse
gas emissions from new passenger cars and light trucks. Your determined and
unwavering support is needed not only when the California Air Resources Board considers
proposed regulations later this month, but for as long as automakers seek to undermine
those regulations through misleading PR campaigns and threats of expensive litigation.

The Public Policy Institute of California found in July of this year that 81 percent of
Californians support the law requiring automakers to reduce global warming emissions
from new cars and light trucks. | am one of those who support the proposed regulations,
which would reduce greenhouse gas emissions from new cars and light trucks by 30% by
2016. | hope you will defend these regulations vigorously and hope you will appeal to the
major auto companies to support rather than undermine California s landmark campaign to
build cleaner cars and a cleaner California. (Dr. Deborah Perlman Ph.D., about 2,500
other similar letters received.)

Agency Response. ARB staff agrees with this comment, and the regulations approved by
the Board will achieve the maximum feasible and cost effective reductions. No further
response needed.

7. Comment: | am concerned about the impact global warming has on the health,
environment, and quality of life of everyone living in California.

| encourage you to uphold your promise to improve California s air quality. One way you
can do this is by supporting the California Air Resources Board s groundbreaking
regulations, pursuant to the California Clean Cars Law of 2002, that would for the first time
require carmakers to reduce global warming emissions from new passenger cars and light
trucks beginning in 2009. Adopting strong regulations will enable California to continue to
be a world leader in solving air pollution problems and these regulations will go a long way
to help to improve air quality and public health. (Holly Gardner; about 3,500 similar letters
received).

Agency Response: It is reasonable to assume the cited law is AB 1493. With that
assumption, ARB staff agrees with this comment, and the regulations approved by the
Board will achieve the maximum feasible and cost effective reductions. No further
response needed.
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8. Comment: CARB has done an admirable job of designing a modest but meaningful
proposal for reducing greenhouse gas emissions from new passenger vehicles.

It is critical that CARB approve the rule at its upcoming meeting. There is only one
amendment that | would urge CARB to consider. To achieve maximum feasible emissions
reductions, CARB should adopt 2015 as its final deadline. This gives automakers longer
to adjust in the first stage, but recognizes that extending the time for compliance is not
necessary in the second stage of implementation. (Keith Haumann; about 2,400 similar
letters received).

Agency Response: See response to comment number 3.

9. Comment: | am a teacher working with middle school students in Santa Cruz.
When | think about their future, the issue of global warming is the most crucial
environmental catastrophe facing them. It deeply concerns me, as it does them. | am
proud that our state has taken a national lead in efforts to reduce global warming, and |
urge you to take every possible step to preserve a livable future for my students. One of
those actions concerns the recommendations contained in the June 14th staff proposal to
reduce global warming from cars.

| urge you to adopt at your upcoming board meeting those recommendations. California s
actions are critical to controlling and reducing global warming pollution nationally, and can
spur other states and nations to follow our lead. (George Merilatt; similar letters of general
support received from 93 individuals and organizations)

Agency Response: ARB staff agrees with these comments. See also the response to
comment number 3.

10. Comment: | am writing to you on behalf of the United Steelworkers of America
District 12 to urge you to adopt the strongest possible regulations to reduce greenhouse
gas emissions from motor vehicles. The draft plan developed by the Air Resources Board
staff is a sound platform.

The CARB staff proposals are reasonable and we encourage CARB to approve them. We
believe that California s Governor, Legislature, and other public officials should solidly
support such regulations to protect the health of the state s economy and its people. The
drive toward cleaner cars will continue to provide new opportunities for use of hybrid
electric and advanced technologies that will have extremely low emissions of both
traditional air pollutants and greenhouse gases. (Terry L. Bonds, United Steelworkers of
America District 12; similar letters received from Pacific Coast Federation of Fishermen s
Associations; International Association of Machinists and Aerospace Workers;
International Association of Machinists and Aerospace Workers District Lodge 725;
Operating Engineers Local Union Number 3; California State Council of the Service
Employees International Union Local 660; Service Employees International Union Local
1000; Service Employees International Union; United Food and Commercial Workers
International Local 324; United Food and Commercial Workers International Local 1179;
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University Professional and Technical Employees CWA Local 9119; International
Brotherhood of Electrical Workers Local Union 569; International Brotherhood of Electrical
Workers Local Union 302, International Brotherhood of Electrical Workers Local Union
332, International Brotherhood of Electrical Workers 9th District; Contra Costa Building
and Construction Trades Council.); American Federation of State, County and Municipal
Employees; California Nurses Association; State Building and Construction Trades
Council of California; International Brotherhood of Boilermakers; California Teachers
Association.)

Over 23 unions in the state, including my union, the United Food and Commercial
Workers; electrical workers; service employees; steel workers and machinists, have
indicated their support for the strongest possible regulations to reduce greenhouse gas
emissions from automobiles.

There’s no doubt that the labor movement takes the threat of global warming and climate
changes seriously. The draft plan before you is a sound platform for significant reductions
and we urge your support. (John Perez, United Food and Commercial Workers Union and
the United Food and Commercial Workers Western States Council)

Agency Response: ARB staff agrees with these comments, and the regulations approved
by the Board will achieve the maximum feasible and cost effective reductions. No further
response needed.

11. Comment: The Santa Clara County Medical Association supports California s
efforts to address global warming through the implementation of a strong regulation to
reduce greenhouse gas emissions from vehicles The S anta Clara County Medical
Association and the California Medical Association have already endorsed a resolution
that supports a reduction in greenhouse gases. We recognize that this is the most
important environmental problem facing us today.

We respectfully request that the California Air Resources Board adopt a strong and
effective 1493 regulation that ensures the maximum feasible and cost-effective reduction
of global warming pollution produced by passenger vehicles. (Stephen H. Jackson, MD;
similar comments provided by Health Network for Clean Air petition signed by 165 medical
and health care professionals, and by American Academy of Pediatrics, American Lung
Association of California, Breast Cancer Action, Breast Cancer Fund).

Statewide health organizations supporting the proposed regulations include the American
academy of Pediatrics, the California Academy of Family Physicians, the California
Medical Association, the American Heart Association, the Western States, the Fresno-
Madera Medical Society, the Health Officers Association of California, Medical Advocates
for Healthy Air, the Regional Asthma Management Preventive initiative, and the American
Lung Association. (Trisha Roth, Pediatrician)

| urge you to stand tall to it and support this measure. Denny Zane, American Lung
Association volunteer)
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| d like to present to you in addition to the over 160 physicians and respiratory therapists
and nurses over 3,000 letters of support from the public that's collected by the American
Lung Association. And these letters urge you again to move forward today and adopt this
resolution. Many of these are from health professionals or individuals suffering from lung
illness.

I'd also like to present to you over 60 resolutions, letters of support from local governments
around the state. We have a board here listing all of these cities and counties that have
taken positions. You also have a folder with all of these resolutions and letters. So you
actually have over 60 | think in your packet. There’s fairly equal representation from
northern and southern California. And all of these local governments have urged you to
adopt the strongest possible regulations to reduce greenhouse gas emissions from motor
vehicles and are urging you to take strong leadership on this issue.

Public health demands that you take action to control greenhouse gases. We are urging
you today to demonstrate strong leadership for public health for California and the world
by adopting the proposed regulations. (Bonnie Holmes-Gen, American Lung Association
of California)

Agency Response: ARB staff agrees with these comments, and the regulations approved
by the Board will achieve the maximum feasible and cost effective reductions. No further
response needed.

12. Comment: As California business leaders and members and supporters of
Environmental Entrepreneurs (E2) we write to express our support for California s efforts
to address global warming through the implementation of a strong regulation limiting
greenhouse gas emissions from vehicles as set forth in AB 1493 (Pavley). E2 is a national
community of businesspeople who believe in protecting the environment while building
economic prosperity. Collectively, E2 s over 500 members (70% of whom reside in
California) have created more than 800 companies and 400,00 jobs, and manage $20
billion of venture capital.

We believe that strong regulations for implementing AB 1493, as outlined in the staff
proposal currently before the Air Resources Board, are key to accelerating the drive to put
the latest pollution reduction technologies in California s fleet of cars. The vehicle global
warming law is a win-win for the state s consumers and automotive technology companies.
In addition, it will significantly improve the state s environment. Consumers will benefit
from lower lifetime operating costs when new cleaner vehicle technologies are available.
In fact, abundant off-the-shelf technology and available clean fuels can be readily applied
to reduce global warming pollution from today s vehicles, cars and light trucks. Many of
these technologies and innovations will depend on parts that Californian companies also
produce. As California s economy is one of high-technology and innovation, it is likely
once again to benefit (as it has in the past) from clean technology investments driven by
this landmark law.
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We encourage the California Air Resources Board to adopt strong regulations that ensure
the maximum feasible and cost-effective reduction of greenhouse gases emitted by
passenger vehicles, and urge California s Governor, Legislature, and other public officials
to solidly support such regulations to protect the health of the state s economy and its
people. (Bob Epstein and Nicole Lederer; letter co-signed by 193 members and
supporters.)

Agency Response: ARB staff agrees with this comment. No further response needed.

13. Comment: The California Air Pollution Control Officers Association (CAPCOA)
wishes to express its strong support for the strategies outlined in the Staff Report
published on August 6, 2004 and amended on September 10, 2004. We commend your
staff for the thoroughness of the technical evaluation conducted in developing this
regulation and for their ability to incorporate the latest information in a timely fashion. The
proposed regulation represents a positive first step in beginning to address one of the
most significant environmental issues of our time.

AB 1493, enacted in 2002, directs the ARB to adopt regulations to achieve the maximum
feasible and cost-effective reduction of greenhouse gas emissions from motor vehicles.
The proposal before you today goes a long way to ward achieving that goal. The
recommended emissions-based control strategies involve primarily off-the-shelf existing
technologies, and the phased schedule provides industry flexibility and adequate time to
adjust to the new standards and requirements while making it highly feasible to earn
emission reduction credits through early implementation.

In summary, CAPCOA believes that the strategies recommended by staff represent a
cost-effective, feasible and critical first step in addressing greenhouse gas emissions from
the light-duty motor vehicle fleet ..CAPCOA commend s your Board and staff in moving
forward on this front and stands ready as an organization to support your efforts. (Larry F.
Greene, President; similar letters received from South Coast Air Quality Management
District, Bay Area Air Quality Management District, Sacramento Metropolitan Air Quality
Management District, San Luis Obispo County Air Pollution Control District)

CAPCOA believes that the strategies recommended by staff represent a cost-effective,
feasible, and critical first step in addressing greenhouse gas emissions from the light-duty
motor vehicle fleet. We believe that much more remains to be done in order to reduce the
threat posed by global warming, not just in California but throughout the world. (Larry
Allen, Air Pollution Control Officer for San Luis Obispo County, representing the California
Air Pollution Control Officers Association)

The District urges you and your colleagues to adopt the staff proposal. It is critically
needed and a reasonable step forward on our journey towards minimizing climate change.
Please know that the Air District is both supportive of your efforts and will be doing what
we can as well to address this issue. (Brian Bunger, Bay Area Air Quality Management
District)
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This regulation is very much supported by the residents in our region and that this idea of
life cycle costs being actually a positive aspect for the consumers is an excellent aspect of
the regulation.

We urge you to adopt the regulation as expeditiously as possible. And [we] support you --
we’ll be there doing whatever we can to help along the way. (Larry Green, Sacramento
Metropolitan Air Quality Management District)

Agency Response: ARB staff agrees with these comments. No further response needed.

14. Comment: We welcome this opportunity to comment on the proposal now before
the Board pursuant to implementation of the State’s AB 1493 legislation, requiring
adoption of regulations that achieve the maximum feasible and cost-effective reduction of
greenhouse gas emissions from motor vehicles. We commend CARB staff for its
exemplary work developing this proposal, which will take a significant step forward in
protecting the citizens of California from the threats of climate change.

We commend CARB staff for its thorough analysis and recommend without reservation
that the Air Resources Board immediately adopt these proposed regulations, so that
California can protect itself from the threats of global warming and California’s citizens can
reap the benefits of cost savings and a cleaner environment that will follow. (John M.
DeCicco, Ph.D., and Kate M. Larsen, Environmental Defense; letters of support also
received from Natural Resources Defense Council, Bluewater Network, Environment
California, Communities for a Better Environment, Union of Concerned Scientists, Sierra
Club, Coalition for Clean Air, Conservation Law Foundation, Alliance for a Clean
Waterfront, As You Sow, The David Brower Fund, Clean Water Action, Coalition of
Concerned National Park Retirees, Community Clean Water Institute, National Parks
Conservation Council, Neighborhood Parks Council, Rainforest Action Network, San
Francisco Bicycle Coalition, San Francisco Tomorrow, Santa Barbara Channelkeeper,
Vote Solar Initiative, Community Action to Fight Asthma)

We believe the proposed regulation is really an excellent start, that it will result in the rules
which are which we believe are fair to manufactur ers and in vehicles which are better for
both the environment and consumers’ wallets. (Dr. Russell Long, Executive Director,
Bluewater Network)

This is what Californians want. In just I'd say about 12 short weeks we were able to
mobilize 109,000 -- and let me just say that again -- 109,000 public comments from
Californians of all stripes in support of the implementation of this measure. (Sujatha
Jahagirdar, Environment California Research and Policy Center)

UCS supports the adoption of this regulation and look forward to California taking a

leadership role once again in addressing air pollution. (Louise Bedsworth, Union of
Concerned Scientists)
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NRDC believes the proposal is technically and economically well justified. It's consistent
with the intent and requirements of the law. And though the stringency in phase-in could
be stronger, on balance we believe this is a good proposal, we believe the Board should
adopt what is before you today. And | think this -- California has an opportunity here to
repeat the success it has had over the last four decades fighting smog forming pollution
from tailpipes and repeat their success of the catalytic converter during the 1970’s.
(Roland Hwang, Natural Resources Defense Council)

Agency Response: ARB staff agrees with these comments, and the regulations approved
by the Board will achieve the maximum feasible and cost effective reductions. No further
response needed.

15. Comment: NRDC is pleased to submit the following comments regarding the
California Air Resources Board staff s proposal to control greenhouse gas emission from
motor vehicles. NRDC has spent years working in California and at the national level to
reduce the environmental impact of our motor vehicle fleet and was one of the co-
sponsors of AB 1493.

» California has the clear legal authority to regulate air pollution from motor vehicles
including the air pollutants that cause global warming, under AB 1493 and the federal
Clean Air Act. These are not fuel economy standards and are not affected by the
federal fuel economy law.

» The staff s analysis of the technical feasibility and cost-effectiveness is scientifically
sound. Its analytical thoroughness is comparable to the analysis performed for the
highly successful LEV | (adopted 1990) and LEV Il (adopted 1998) programs. The
staff s conclusions are consistent with the findings of other independent analyses.

« As one of the sponsors of AB 1493, we believe the staff s proposed regulations are
consistent with the legislative intent and requirements of AB 1493, including the
requirements for: maximum technical feasible and cost-effective standards, maximum
flexibility (including allowing for alternative compliance mechanisms) and early action
credits.

« Due to California s vulnerabilities to the impacts of global warming, adoption of these
standards is necessary to reduce the risks of global warming, including detrimental
impacts on public health, sensitive ecosystems, water resources, and the economy.

* The history of air pollution control demonstrates that California s leadership actions
play a vital role in leveraging pollution reductions by other states, nationwide, and even
globally, as other jurisdictions learn from and follow California s leadership and as
technologies pioneered in California are adopted elsewhere.

* Seven northeastern states have adopted the California LEV Il program. These states
will likely also adopt these new standards and, indeed, several have already stated
their intentions to do so. Canada has also expressed interest in adopting California s
program.

* The history of past motor vehicle pollution programs shows that the auto industry has
consistently exaggerated the costs of proposed regulations. The history also shows
that both California and the federal government have typically overestimated
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compliance costs, though to a much lesser degree than the industry. (Roland Hwang,
Natural Resources Defense Council)

Agency Response: ARB staff agrees with this comment. No further response needed.

16. Comment: Environmental Defense recommends immediate adoption of staff s
changes. Our evaluation of the proposal is that it is scientifically and economically sound,
meeting the requirements of AB 1493, as demonstrated by the careful analysis and
assessment reflected in the Initial Statement of Reasons (ISOR) for Proposed Rulemaking
prepared by CARB staff to justify the regulations. (Haxthausen, Environmental Defense,
11/05/04).

Agency Response: No response necessary.

17. Comment: | am writing to urge your support of the strongest possible regulation
pursuant to AB 1493 (Pavley) to reduce greenhouse gas emissions from motor vehicles.
As you are aware, global warming threatens California s health, economy, environment,
and way of life. As a result, if global warming continues unchecked, the insurance industry
could be significantly impacted. | believe it is extremely important for California to act now
and be a leader in addressing the problem of global warming.

In addition to making good policy sense, reducing global warming related pollution will
benefit the health and safety of Californians. Recent studies on the potential effects of
further global warming predict an increase in the frequency and magnitude of flood events.
Heat waves and wildfires are also predicted to increase. While it is difficult to quantify the
actual and future impacts of climate change, the potential for grater loss of live and
property are too serious to ignore. Because climate change has the potential to affect the
number and severity of natural disasters resulting in significant impact on claims, this is a
front line issue for the insurance industry.

On behalf of the California Department of Insurance, | strongly urge your office and the
California Air Resources Board to adopt these proposed regulations for near-term and
mid-term fleet average emission standards contained in the August 6th Proposed
Regulation Order. Such action is critical to protect the health of the State s economy, its
environment, and its people. (John Garamendi, Insurance Commissioner).

Agency Response: ARB staff agrees with this comment, and the regulations approved by
the Board will achieve the maximum feasible and cost effective reductions. No further
response needed.

18. Comment: On the basis of my experience with the control of other pollutants
summarized above, | have no doubt that establishing emissions standards for pollutants
that contribute to global warming would lead to investment in developing improved
technologies to reduce those emissions from motor vehicles, and that successful
technologies would gradually be mandated by other countries around the world.
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In conclusion, based on my education, experience, and expertise, it is my strong opinion
that California s regulatory requirements to reduce greenhouse gas emissions from motor
vehicles would lead to investment and successful action to reduce those emissions by
vehicle manufacturers that serve the California market. In turn, efforts to reduce
emissions from California s motor vehicles would proliferate around the world as other
countries again adopted similar regulatory requirements. Successfully reducing
greenhouse gas emissions from vehicles in California and other countries would
substantially and measurably slow and reduce the build-up of these pollutants in the
atmosphere and would substantially and measurably mitigate the impacts of global
warming. (Michael P. Walsh)

Agency Response: ARB staff agrees with this comment. No further response needed.

19. Comment: Reductions of greenhouse gases are very important to the New
England regulators and policy makers. (Coralie Cooper, NESCAUM)

The New York State Department of Environmental Conservation and CARB have
established a strong working relationship, particularly in the area of mobile source
emissions assessment and control. We look forward to continuing that relationship as we
move toward controls for emissions of greenhouse gases.

The leadership that California has established in emissions controls is of critical
importance to New York and many other states in meeting our air quality objectives. The
Clean Air Act specifically permits states to adopt California motor vehicle emissions
standards. This is a right that we embrace, and fully expect to continue to exercise.

| am here today to support the proposal before the Board and reiterate New York s
commitment to adopt the CO, emissions standards being considered today. (David Shaw,
New York State Department of Environmental Conservation).

CA s standards have repeatedly leveraged much larger emission reductions by other
jurisdictions, such as other states, the federal government and other countries. (David
Doniger, Senior Attorney, NRDC)

Agency Response: ARB staff agrees with these comments. Under the Clean Air Act other
states often adopt California s new motor vehicle regulations such as these, and doing so
here would achieve further greenhouse gas emission reductions beneficial to California.
No further response needed.

20. Comment: There are approximately 113,000 pieces of mail out in the hall in the
mailbags from private citizens supporting staff s proposal. There are 65 cities, counties
and local officials from Agoura Hills to Yucca Valley, a very broad range in terms of size
and geographic location; 225 businesses, business organizations and business leaders,
ranging from the California Restaurant Association to, our particular favorite, Spin &
Margie’s Desert Hideaway; health and medical organizations, including the California
Medical Association and the Health Officers Association of California; 23 labor
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organizations, including the California Nurses Association and the Pipe Trades Council;
and nearly 40 environmental -- environmental justice, community and public interest
groups all supporting staff s proposal.

The staff recommendation, while conservative, responds effectively to the directions set
forth in the original legislation. ARB’s adoption of the proposed vehicle emissions
standards represents an important step forward in the state’s efforts to protect public
health and reduce harmful global warming pollution from cars. (Wendy James, California
Clean Cars Campaign)

Agency Response: ARB staff agrees with this comment, and the regulations approved by
the Board will achieve the maximum feasible and cost effective reductions. No further
response needed.

21. Comment: The California Ski Industry was an early and ardent supporter of AB
1493. We take global warming very seriously. The viability of the winter sports industry
and the economic benefit it provides California s mountain communities depend on
sufficient precipitation and appropriate temperatures. We are California s canary in the
mineshatft.

During the campaign for AB 1493 we were strongly criticized by our automotive marketing
partners. SUVs bring a large percentage of skiers and snowboarders to our resorts. Our
message then and now is that SUVs are great, let s just clean them up. We believe the
technology exists to reduce the global warming pollution from SUVs 30-40%. We also
know that our patrons are environmentally sensitive. The automotive industry owes us all
a cleaner SUV.

As we worked with CARB on developing stronger standards for stationary diesel engines
we are committed to supporting CARB in the quest to create feasible cost-effective
regulation for passenger vehicles. Let us know what we can do to help. (Bob Roberts,
California Ski Industry Association).

Agency Response: ARB agrees with this comment. No further response needed.

2. Comments on Specific Issues
a. ISOR Section 2--Climate Change Science
(2). Section 2.1 Climate Change Causes and Projecti ons

22. Comment: Much of the basis for the statements and the inference in the Staff
Report concerning scientific consensus in the Staff Report is based on the 2001
International Panel on Climate Change Third Assessment Report (TAR ) and a 2001
National Research Council (NRC) report. The Inter governmental Panel on Climate
Change (IPCC ) was established by the United Natio ns Environment Program and World
Meteorological Organization in 1988. About every five to six years, the IPCC produces an
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assessment on all aspects of climate change. The most recent report was released in
2001 (the TAR), and the next one is due in 2007. Approximately 600 scientists from
around the world contributed to the latest report on the scientific basis of climate change
and additional scientists reviewed it. Some of the major conclusions include: 1) There is
new and stronger evidence that most of the warming observed over the last 50 years is
attributable to human activities. 2) it is likely the 1990s was the warmest decade in the
past 1000 years, 3) by 2100, the global average temperature will have increased 1.4 to
5.8°C, and 4) by 2100, global mean sea level will have risen 0.09 to 0.88 m.

The TAR was a detailed analysis of the latest scientific information on climate science and
had widespread participation by scientific experts in most relevant subject areas.
However, most of the authors wrote only small sections of the voluminous report and only
had a say in the content of their small sections. The Summary for Policymakers, which is
what is most often cited, was written by a small number of government-appointed
scientists, some of whom were responsible to political management. Authors of the
technical reports had no say in the content of the Summary for Policymakers.
Consequently, the TAR and the IPCC s previous reports do not represent a consensus of
all the scientists involved in the process. (Declaration of Jon M. Heuss)

Agency Response: Staff disagrees with the comment. The Summary for Policymakers
(SPM) in the IPCC Third Assessment Report (TAR) was not written by a small number of
government-appointed scientists . A total of 59 authors of the IPCC TAR are listed as SPM
signatories. The TAR SPM notes that additional contributions to the SPM were made by
many TAR authors and reviewers. The majority of SPM authors were not government-
appointed scientists . While each scientist could only author a section of the entire report,
all of the TAR authors and many additional external reviewers were allowed to critique and
suggest revisions both of the SPM and the underly ing scientific chapters on which it was
based during the multiple stages of review. Many authors of the underlying chapters and
technical summary were directly involved in the SPM, and all TAR lead authors were
encouraged to review it. Consequently the SPM does represent the view of TAR authors
and reviewers.

23. Comment: The 2001 NRC report, Climate Change Science - An Analysis of Some
Key Questions was commissioned by President Bush in 2001 to address 14 key
questions. Normally a NRC review takes a few years to complete. This review was
completed in about three weeks. The composition of the NRC committee was balanced
with experts in most of the climate-related disciplines and the committee produced an
objective assessment that highlights the uncertainties of the science. The body of the
report does not state unequivocally that man-made emissions are causing the surface
temperature to rise. Such a statement only appears in the four-page summary. It is
obvious that the full committee did not review the summary. Consequently, the summary
does not represent a consensus of the full committee who wrote the body of the report.
(Declaration of Jon M. Heuss)

Agency Response: The comment suggests that the summary of the 2001 NRC Climate
Change Science report was not reviewed by the full NRC committee. This is incorrect.
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The NRC requires that all committee members sign off on the publication of the entire
report, including the summary.

24. Comment: The first IPCC assessment (IPCC, 1990) contained two schematic
diagrams (Figure 7.1 b & c¢) depicting global temperature variations derived from proxy
temperature measures for the last 10,000 years. This is reproduced in my Declaration as
Figure 1. What this shows is that there was a period called the Holocene maximum 5,000
to 6,000 years ago that was the warmest in the last 10,000 years. In addition, it shows
another period warmer than today called the Medieval warm period about 1200 AD. That
was followed by a colder period, the Little Ice Age, that lasted until the 1800s. The
temperatures then recovered from the Little Ice Age throughout the 20" century.
Subsequent studies, such as Keigwin (1996) (Figure 2), Huang and Pollack (1997) and
Tyson et al. (2000), reinforced this view of the temperature at many locations around the
globe.

The foregoing assessment was taken as the prevailing view of the past global temperature
history, until a paper was published in 1999 by Mann et al. (1999) that received the
attention of the TAR authors who reproduced it in the TAR as Figure 2.20, and reproduced
here as Figure 3. Absent from this study was any evidence for the warmer Medieval warm
period or the Little Ice Age. In this reconstruction, which became known as the "hockey
stick," the present temperatures are the warmest of the record. The TAR authors
dismissed the Medieval warm period and the Little Ice Age as local European events and
adopted Mann'’s reconstruction as representative of the globe as a whole. Figure 2-2 in
the ARB Staff Report is derived from Figure 2.20 and is the basis of the ARB’S claim that
the present is the warmest in the last 1,000 years. (Declaration of Jon M. Heuss)

Agency Response: Staff disagrees with the comment. For context, the staff report
provides a primer on climate change science. It is not intended to be a comprehensive
treatment of the issue. Science is an inherently dynamic endeavor. We obtain new
information, learn from that new data, and sometimes modify previously-held theories. The
schematic diagrams referred to by the commenter w ere estimates of global-scale
temperature changes over the past 10,000 years. In 1990, at the time of publication of the
first IPCC scientific assessment, the scientific community did not have rigorous
quantitative estimates of how the average temperature of the Earth s surface might have
changed over the preceding 10 millennia. Professor Mike Mann and his colleagues
provided such rigorous quantitative estimates in the late 1990s. They attempted to
reconstruct hemispheric-scale changes in temperature from a variety of natural archives or
climate proxy indicators, such as tree rings, corals, ice cores and lake sediments. While
previous work had focused on individual indicators, Mann s research used rigorous
statistical methods to synthesize the information from many different types of proxy record,
at dozens of different locations. Due to the paucity of data in the Southern Hemisphere,
recent studies have emphasized the reconstruction of Northern Hemisphere (NH) mean,
rather than global mean temperatures over roughly the past 1000 years.

The term Hockey Stick was coined by the former he ad of NOAA s Geophysical Fluid
Dynamics Laboratory, Jerry Mahlman, to describe the pattern common to numerous proxy
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and model-based estimates of Northern Hemisphere mean temperature changes over the
past millennium. This pattern includes a long-term cooling trend from the so-called
Medieval Warm Period (broadly speaking, the 10th- mid 14th centuries) through the Little
Ice Age (broadly speaking, the mid 15th-19th centuries), followed by a rapid warming
during the 20th century that culminates in anomalous late 20th century warmth.

Estimates of Northern Hemisphere average temperature changes from climate model
simulations employing estimates of long-term natural (e.g., volcanic and solar) and
modern anthropogenic (greenhouse gas and sulphate aerosol) radiative forcings of climate
agree well, in large part, with the empirical, proxy-based reconstructions. One notable
exception is a study by von Storch et al. (2004) that makes use of a dramatically larger
estimate of past natural (solar and volcanic) radiative forcing than is accepted in most
studies, and exhibits greater variability than other models. Yet even this simulation points
towards unprecedented warmth of the late 20th century. The general message from such
modeling work is that the anomalous late 20th century warmth cannot be explained
without including major contributions from anthropogenic forcing factors, and, in particular,
modern greenhouse gas concentration increases.

Despite current uncertainties in empirical and model-based estimates of climate changes
in past centuries, it nonetheless remains a widespread view among paleoclimate
researchers that late 20th century hemispheric-scale warmth is anomalous in a long-term
(at least millennial) context, and that anthropogenic factors likely play an important role in
explaining the anomalous recent warmth.

25. Comment: Since the TAR was published in 2001, there have been numerous
papers that have appeared in the scientific literature showing evidence that the Medieval
Warm Period and the Little Ice Age were indeed global events. These new studies, as well
as some older ones have recently been summarized in two papers by Soon and Baliunias
(2003) and Soon et al., (2003). They compiled all of the data from over 130 proxy
measurement studies and asked three questions: 1) Is there an objectively discernable
climatic anomaly during the Medieval Warm Period (800-1300)7? 2) Is there an objectively
discernable climatic anomaly during the Little Ice Age (1300-1900)? 3) Is there an
objectively discernable climatic anomaly during the 20" century that is the warmest on
record? The authors define anomaly as a period of more than 50 years of sustained
warmth/cold or wet/dry during the interval. The answers to these three questions are
displayed in Figures 4-6. The overwhelming majority of the studies indicate that the
Medieval Warm Period and the Little Ice Age were global events and that the Medieval
Warm Period was warmer than present day. (Declaration of Jon M. Heuss).

Agency Response: Staff disagrees with the comment. In support of his contention that
the Medieval Warm Period and the Little Ice Age were global events and that the
Medieval Warm Period was warmer than present day, the commenter cites papers by
astronomer Willie Soon and coauthors (Soon and Baliunas, 2003). These papers have
been soundly rejected in the peer-reviewed scientific literature, most recently by a dozen
leading climate scientists (Mann et al., 2003). The research of Soon and colleagues fails
to recognize the important distinction between regional temperature changes and changes
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in global- or hemispheric-mean temperature. Specific periods of cold and warmth differ
from region-to-region over the globe (Jones and Mann, 2004). Changes in atmospheric
circulation over time often exhibit a wave-like character, ensuring that certain regions tend
to warm while other regions cool. To obtain truly representative estimates of global or
hemispheric-mean temperature, it is necessary to calculate average temperature changes
over a sufficiently large number of distinct regions. The temperature changes in a smgLIe
small region are not a useful yardstick for judgi ng whether the warmth of the late 20
Century is unusual. Thus, the identification of a period of true global or hemispheric
warmth requires that warm anomalies in different regions should be synchronous, and not
merely occur within a very broad interval in time, such as AD 800-1300 (as in Soon and
Baliunas, 2003).

As noted in the response to comment 24, the general finding of many different
reconstructions of global- and hemispheric-scale temperature changes (not simply those
of Prof. Mann and colleagues) is that the warmth during the second half of the 20™
Century is indeed unusual, even in the context of the Medieval Warm Period. The
temperature reconstructions of Soon and colleague s are the scientific outliers not the
reconstructions of Mann et al.3

The figure reproduced below (Mann et al., 2003) shows eight different reconstructions of
Northern Hemisphere temperature variations over the past 1-2 millennia. These
reconstructions have been produced by at least four different research groups. The purple
and grey "envelopes" are an attempt to place uncertainty bars on two of these eight
reconstructions. The instrumental record of surface air temperature changes over 1856 to
2000 is also shown (the red curve), as are results from four climate model simulations, in
which different computer models are driven by estimated changes in natural and human-
caused climate forcings.

The clear message from this picture is that the Mann et al. reconstruction is not
fundamentally different from other reconstructions. All eight reconstructions illustrate that
the Northern Hemisphere warmth of the second half of the 20th century is unusual in the
context of our best current understanding of temperature changes over the past 1-2
millennia. The model simulations substantiate this result.

The Mann et al. temperature reconstruction has been rigorously scrutinized by the
scientific community. A number of research groups around the world have independently
produced millennial-timescale temperature reconstructions. These groups have used
different input data and different statistical methods to generate their reconstructions.
While there are differences in the details of these reconstructions (such as the size of their
temperature variability), all concur in showing that the warmth of the Northern Hemisphere

3another problem Wlth the work of Soon and collaborators is their focus on the average warmth of the 20" Century. It is
not the average 20" Century warmth, but the magnitude of warming during the 20" Century, and the level of warmth
observed during the past few decades, which appear to be anomalous in a long-term context. Studies such as those of
Soon and Baliunas (2003) which consider only average 20" Century conditions, are incapable of resolving trends in
recent decades, and cannot meaningfully address the question of whether late 20" Century warmth is anomalous in a
long-term and large-scale context.
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in the second half of the 20th century is indeed unusual, and was not rivaled by the
warmth of the Medieval Warm Period.
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26. Comment: In an earlier paper, Mann et al. (1998) presented a temperature
reconstruction from 1400 to 1980. The Mann et al. (1999), which was reproduced in the
TAR, simply extended the record back to 1000 AD. Recently, Mcintyre and McKitrick
(2003) obtained the data used by Mann et al. (1998) and attempted to reproduce the Mann
et al. (1998) temperature reconstruction. Instead they found the following: collation errors,
unjustifiable truncation of data, unjustifiable extrapolations, obsolete data, geographical
location errors, incorrect calculation of principal components, and other quality control
defects. After they made the appropriate corrections, they recalculated the proxy
temperature record and plotted it along with Mann et al.’s (1998) original line. This is
shown in Figure 7. The corrected line indicates that there were periods in the 11" century
that were warmer then the present. Details of the Mcintyre and McKitrick reanalysis are
documented at: http://wwv.uoguelph.ca/~rmckitri/research/trc.html. (Declaration of Jon M.
Heuss).

Agency Response: Staff disagrees with the comment. The comment, citing work by
Mclintyre and McKitrick (2003), suggests that there are errors in the Mann et al. (1998,
1999) analyses, and that these putative errors compromise the hockey stick shape of
hemispheric surface temperature reconstructions. The claims of McIntyre and McKitrick do
not hold up under scientific scrutiny, and are now in the process of being rebutted in the
peer-reviewed scientific literature (see, e.g., Rutherford et al., 2005). A key aspect of

31



Mclintyre and McKitrick s criticism relates to a statistical technique known as Principal
Components Analysis (PCA). This technique is commonly used in studies of modeled and
observed climate data. Mcintyre and McKitrick claim that Mann et al. made a very basic
error in their PCA, and allege that this mistake fundamentally biases the results that Mann
et al. obtained. In fact, the mistake that Mcintyre and McKitrick identify (failure to remove
the time-mean of the entire dataset prior to performing PCA) is not a mistake at all, but a
specific and scientifically-justifiable choice.

Mike Mann and colleagues have noted that the main features of their temperature
reconstruction are robust to a variety of different processing options, including:

(1) The elimination of any proxy data which were infilled in the original analysis,

(2) Whether the reconstruction is produced with PCA, or an entirely different statistical
technique.?

The putative correction to the Mann et al. hockey stick by Mcintyre and McKitrick, which
argues for anomalous 15th century warmth (in contradiction to all other known
reconstructions; see response to First Declaration of Jon M. Heuss, comment 24) is an
artifact of the censoring by the authors of key proxy data in the original Mann et al. (1998)
dataset. Unlike the original Mann et al. (1998) reconstruction, the so-called correction by
Mclintyre and McKitrick fails statistical verification exercises, rendering it statistically
meaningless.

27. Comment: As indicated in Figure 2-1 of the Staff Report, CO, emissions are rising
in response to man-made emissions. The data and references in the Staff Report do not,
however, establish with certainty whether those increased concentrations are producing a
measurable increase in global temperatures. A few years ago, Figure 8 (Figure 2.22 in the
TAR), which depicts the temperatures and the CO,, and methane concentrations for the
last 400,000 years obtained from ice cores from Antarctica, was used to demonstrate the
cause and effect relationship between increased carbon dioxide and methane gases and
temperature. However, more recent studies that had better temporal resolution showed
that the temperature changes preceded the changes in the concentrations of CO, by
several hundred to a thousand years (Fisher et al., 1999, Caillon et al., 2003). There is
now some consideration of the possibility that the increased temperatures caused marine
and terrestrial sinks to outgas CO,. Consequently, Figure 8 can no longer be used to
demonstrate that temperature responds to changes in CO, concentrations. (Declaration of
Jon M. Heuss)

Agency Response: Staff disagrees with the comment. The comment refers to the famous
Vostok ice core data from Antarctica, showing that CO, and temperature have varied
hand-in-hand over the past 400,000 years. The commenter claims that these data were

4Rutherford et al. (2004) demonstrate nearly identical results to those of Mann et al. (1998), using the same proxy
dataset as Mann et al., but addressing the issues of infilled/missing data raised by Mcintyre and McKitrick, and using an
alternative climate field reconstruction (CFR) methodology that does not use PCA to represent proxy data networks.
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