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Disclaimer 
 
 

 
The California Air Pollution Control Officers Association (CAPCOA) has 
prepared this white paper consideration of evaluating and addressing 
greenhouse gas emissions under the California Environmental Quality Act 
(CEQA) to provide a common platform of information and tools to support 
local governments. 
 
This paper is intended as a resource, not a guidance document.  It is not 
intended, and should not be interpreted, to dictate the manner in which an air 
district or lead agency chooses to address greenhouse gas emissions in the 
context of its review of projects under CEQA. 
 
This paper has been prepared at a time when California law has been 
recently amended by the Global Warming Solutions Act of 2006 (AB 32), 
and the full programmatic implications of this new law are not yet fully 
understood.  There is also pending litigation in various state and federal 
courts pertaining to the issue of greenhouse gas emissions.  Further, there is 
active federal legislation on the subject of climate change, and international 
agreements are being negotiated.  Many legal and policy questions remain 
unsettled, including the requirements of CEQA in the context of greenhouse 
gas emissions.  This paper is provided as a resource for local policy and 
decision makers to enable them to make the best decisions they can in the 
face of incomplete information during a period of change.  
 
Finally, this white paper reviews requirements and discusses policy options, 
but it is not intended to provide legal advice and should not be construed as 
such.  Questions of legal interpretation, particularly in the context of CEQA 
and other laws, or requests for advice should be directed to the agency’s 
legal counsel. 
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Introduction 
 
The California Environmental Quality Act (CEQA) requires that public agencies 
refrain from approving projects with significant adverse environmental impacts if 
there are feasible alternatives or mitigation measures that can substantially reduce  
or avoid those impacts.  There is growing concern about greenhouse gas emissions1 
(GHG) and recognition of their significant adverse impacts on the world’s climate and on 
our environment.  In its most recent reports, the International Panel on Climate Change 
(IPCC) has called the evidence for this “unequivocal.”  In California, the passage of the 
Global Warming 
Solutions Act of 
2006 (AB 32) 
recognizes the 
serious threat to the 
“economic well-
being, public health, 
natural resources, and 
the environment of 
California” resulting 
from global warming.  
In light of our current 
understanding of 
these impacts, public 
agencies approving 
projects subject to the 
CEQA are facing 
increasing pressure to 
identify and address potential significant impacts due 
to GHG emissions.  Entities acting as lead agencies 
in the CEQA process are looking for guidance on 
how to adequately address the potential climate 
change impacts in meeting their CEQA obligations. 
 
Air districts have traditionally provided guidance to 
local lead agencies on evaluating and addressing air pollution impacts from projects 
subject to CEQA.  Recognizing the need for a common platform of information and tools 
to support decision makers as they establish policies and programs for GHG and CEQA, 
the California Air Pollution Control Officers Association has prepared a white paper 
reviewing policy choices, analytical tools, and mitigation strategies.  
 
This paper is intended to serve as a resource for public agencies as they establish agency 
procedures for reviewing GHG emissions from projects under CEQA.  It considers the 
application of thresholds and offers three alternative programmatic approaches toward 
                                                 
1 Throughout this paper GHG, CO2, CO2e, are used interchangeably and refer generally to greenhouse 
gases but do not necessarily include all greenhouse gases unless otherwise specified. 



 
 
 

2 

CEQA 
and 

Climate Change 

determining whether GHG emissions are significant.  The paper also evaluates tools and 
methodologies for estimating impacts, and summarizes mitigation measures.  It has been 
prepared with the understanding that the programs, regulations, policies, and procedures 
established by the California Air Resources Board (CARB) and other agencies to reduce 
GHG emissions may ultimately result in a different approach under CEQA than the 
strategies considered here.  The paper is intended to provide a common platform for 
public agencies to ensure that GHG emissions are appropriately considered and addressed 
under CEQA while those programs are being developed. 
 
Examples of Other Approaches 
 
Many states, counties, and cities have developed policies and regulations concerning 
greenhouse gas emissions that seek to require or promote reductions in GHG emissions 
through standards for vehicle emissions, fuels, electricity production/renewables, 
building efficiency, and other means.  A few have developed guidance and are currently 
considering formally requiring or recommending the analysis of greenhouse gas 
emissions for development projects during their associated environmental processes.  
Key work in this area includes: 
 

• Massachusetts Office of Energy and Environmental 
Affairs Greenhouse Gas Emissions Policy; 

 
• King County, Washington, Executive Order on the 

Evaluation of Climate Change Impacts through the 
State Environmental Policy Act;  

 
• Sacramento AQMD interim policy on addressing 

climate change in CEQA documents; and 
 

• Mendocino AQMD updated guidelines for use 
during preparation of air quality impacts in Environmental 
Impact Reports (EIRs) or mitigated negative declarations. 

 
The following paper evaluates options for lead agencies to ensure that GHG emissions 
are appropriately addressed as part of analyses under CEQA.  It considers the use of 
significance thresholds, tools and methodologies for analyzing GHG emissions, and 
measures and strategies to avoid, reduce, or mitigate impacts. 
 
Greenhouse Gas Significance Criteria 
 
This white paper discusses three basic options air districts and lead agencies can pursue 
when contemplating the issues of CEQA thresholds for greenhouse gas emissions.  This 
paper explores each path and discusses the benefits and disbenefits of each.  The three 
basic paths are: 
 

• No significance threshold for GHG emissions; 
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• GHG emissions threshold set at zero; or 
 
• GHG threshold set at a non-zero level. 

 
Each has inherent advantages and disadvantages.  Air districts and lead agencies may 
believe the state or national government should take the lead in identifying significance 
thresholds to address this global impact.  Alternatively, the agency may believe it is 
premature or speculative to determine a clear level at which a threshold should be set.  
On the other hand, air districts or lead agencies may believe that every GHG emission 
should be scrutinized and mitigated or offset due to the cumulative nature of this impact.  
Setting the threshold at zero will place all discretionary projects under the CEQA 
microscope.   Finally, an air district or lead agency may believe that some projects will 
not benefit from a full environmental impact report (EIR), and may believe a threshold at 
some level above zero is needed. 
 
This paper explores the basis and implications of setting no threshold, setting a threshold 
at zero and two primary approaches for those who may choose to consider a non-zero 
threshold.  The first approach is grounded in statute (AB 32) and executive order (EO S-
3-05) and explores four possible options under this scenario.  The options under this 
approach are variations of ways to achieve the 2020 goals of AB 32 from new 
development, which is estimated to be about a 30 percent reduction from business as 
usual. 
 
The second approach explores a tiered threshold option.  Within this option, seven 
variations are discussed.  The concepts explored here offer both quantitative and 
qualitative approaches to setting a threshold as well as different metrics by which tier cut-
points can be set.  Variations range from setting the first tier cut-point at zero to second-
tier cut-points set at defined emission levels or based on the size of a project.  It should be 
noted that some applications of the tiered threshold approach may require inclusion in a 
General Plan or adoption of enabling regulations or ordinances to render them fully 
effective and enforceable. 
 
Greenhouse Gas Analytical Methodologies 
 
The white paper evaluates various analytical methods and modeling tools that can be 
applied to estimate the greenhouse gas emissions from different project types subject to 
CEQA.  In addition, the suitability of the methods and tools to characterize accurately a 
project’s emissions is discussed and the paper provides recommendations for the most 
appropriate methodologies and tools currently available. 
 
The suggested methodologies are applied to residential, commercial, specific plan and 
general plan scenarios where GHG emissions are estimated for each example.  This 
chapter also discusses estimating emissions from solid waste facilities, a wastewater 
treatment plant, construction, and air district rules and plans. 
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Another methodology, a service population metric, that would measure a project’s overall 
GHG efficiency to determine if a project is more efficient than the existing statewide 
average for per capita GHG emissions is explored.  This methodology may be more 
directly correlated to a project’s ability to help achieve objectives outlined in AB 32, 
although it relies on establishment of an efficiency-based significance threshold.  The 
subcommittee believes this methodology may eventually be appropriate to evaluate the 
long-term GHG emissions from a project in the context of meeting AB 32 goals.  
However, this methodology will need further work and is not considered viable for the 
interim guidance presented in this white paper. 
 
Greenhouse Gas Mitigation Measures 
 
Common practice in environmental protection is first to avoid, then to minimize, and 
finally to compensate for impacts.  When an impact cannot be mitigated on-site, off-site 
mitigation can be effectively implemented in several resource areas, either in the form of 
offsetting the same impact or preserving the resource elsewhere in the region. 
 
This white paper describes and evaluates currently available 
mitigation measures based on their economic, technological 
and logistical feasibility, and emission reduction 
effectiveness.  The potential for secondary impacts to air 
quality are also identified for each measure.  A summary of 
current rules and regulations affecting greenhouse gas 
emissions and climate change is also provided. 
 

Reductions from transportation related measures (e.g., bicycle, 
pedestrian, transit, and parking) are explored as a single 
comprehensive approach to land use.  Design measures that 
focus on enhancing alternative transportation are discussed.  
Mitigation measures are identified for transportation, land 
use/building design, mixed-use development, energy efficiency, 
education/social awareness and construction.   
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Purpose 
 
CEQA requires the avoidance or mitigation of significant adverse environmental 
impacts where there are feasible alternatives available.  The contribution of GHG to 
climate change has been documented in the scientific community.  The California 
Global Warming Solutions Act of 2006 (AB 32) mandates significant reductions in 
greenhouse gases (GHG); passage of that law has highlighted the need to consider the 
impacts of GHG emissions from projects that fall under the jurisdiction of the California 
Environmental Quality Act (CEQA).  Because we have only recently come to fully 
recognize the potential for significant environmental impacts from GHG, most public 
agencies have not yet established policies and procedures to consider them under CEQA.  
As a result, there is great need for information and other resources to assist public 
agencies as they develop their programs. 
 
Air districts have historically provided guidance to local governments on the evaluation 
of air pollutants under CEQA.  As local concern about climate change and GHG has 
increased, local governments have requested guidance on incorporating analysis of these 
impacts into local CEQA review.  The California Air Pollution Control Officers 
Association (CAPCOA), in coordination with the CARB, the Governor’s Office of 
Planning and Research (OPR) and two environmental consulting firms, has harnessed the 
collective expertise to evaluate approaches to analyzing GHG in CEQA.  The purpose of 
this white paper is to provide a common platform of information and tools to address 
climate change in CEQA analyses, including the 
evaluation and mitigation of GHG emissions from 
proposed projects and identifying significance 
threshold options.   
 
CEQA requires public agencies to ensure that 
potentially significant adverse environmental 
effects of discretionary projects are fully 
characterized, and avoided or mitigated where 
there are feasible alternatives to do so.  Lead 
agencies have struggled with how best to identify 
and  characterize the magnitude of the adverse 
effects that individual projects have on the global-scale phenomenon of climate change, 
even more so since Governor Schwarzenegger signed Executive Order S-3-05 and the 
state Legislature enacted The Global Warming Solutions Act of 2006 (AB 32).  There is 
now a resounding call to establish procedures to analyze and mitigate greenhouse gas 
(GHG) emissions.  The lack of established thresholds does not relieve lead agencies of 
their responsibility to analyze and mitigate significant impacts, so many of these agencies 
are seeking guidance from state and local air quality agencies.  This white paper 
addresses issues inherent in establishing CEQA thresholds, evaluates tools, catalogues 
mitigation measures and provides air districts and lead agencies with options for 
incorporating climate change into their programs.   
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Background 
 
National and International Efforts 
 
International and Federal legislation have been enacted to deal with climate change 
issues.  The Montreal Protocol was originally signed in 1987 and substantially amended 
in 1990 and 1992.  In 1988, the United Nations and the World Meteorological 
Organization established the IPCC to assess the scientific, technical and socioeconomic 
information relevant to understanding the scientific basis of risk of human-induced 
climate change, its potential impacts, and options for adaptation and mitigation.  The 

most recent reports of the IPCC have emphasized the 
scientific consensus around the evidence that real and 
measurable changes to the climate are occurring, that 
they are caused by human activity, and that significant 
adverse impacts on the environment, the economy, and 

human health and welfare 
are unavoidable. 
 
In October 1993, 
President Clinton 
announced his Climate 
Change Action Plan, 
which had a goal to return 
greenhouse gas emissions 
to 1990 levels by the year 
2000.  This was to be 
accomplished through 50 
initiatives that relied on 
innovative voluntary 
partnerships between the 
private sector and 

government aimed at producing cost-effective reductions in greenhouse gas emissions.  
On March 21, 1994, the United States joined a number of countries around the world in 
signing the United Nations Framework Convention on Climate Change (UNFCCC).  
Under the Convention, governments agreed to gather and share information on 
greenhouse gas emissions, national policies, and best practices; launch national strategies 
for addressing greenhouse gas emissions and adapting to expected impacts, including the 
provision of financial and technological support to developing countries; and cooperate in 
preparing for adaptation to the impacts of climate change. 
 
These efforts have been largely policy oriented.  In addition to the national and 
international efforts described above, many local jurisdictions have adopted climate 
change policies and programs.  However, thus far little has been done to assess the 
significance of the affects new development projects may have on climate change. 
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Executive Order S-3-05 
 
On June 1, 2005, Governor Schwarzenegger issued Executive Order S-3-05 (S-3-05).  
It included the following GHG emission reduction targets: by 2010, reduce GHG 
emissions to 2000 levels; by 2020, reduce GHG emissions to 1990 levels; by 2050, 
reduce GHG emissions to 80 percent below 1990 levels.  To meet the targets, the 
Governor directed the Secretary of the California Environmental Protection Agency to 
coordinate with the Secretary of the Business, Transportation and Housing Agency, 
Secretary of the Department of Food and Agriculture, Secretary of the Resources 
Agency, Chairperson of the CARB, Chairperson of the Energy Commission and 
President of the Public Utilities Commission on development of a Climate Action Plan.  
 
The Secretary of CalEPA leads a Climate Action Team (CAT) made up of 
representatives from the agencies listed above to implement global warming emission 
reduction programs identified in the Climate Action Plan and report on the progress made 
toward meeting the statewide greenhouse gas targets that were established in the 
Executive Order.  

 
In accord with the requirements of the Executive Order, the first report to the Governor 
and the Legislature was released in March 2006 and will be issued bi-annually thereafter.  
The CAT Report to the Governor contains recommendations and strategies to help ensure 
the targets in Executive Order S-3-05 are met. 

 
SOURCE: ARB 2007 
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California Global Warming Solutions Act of 2006 (AB 32) 
 
In 2006, the California State Legislature adopted the California Global Warming 
Solutions Act of 2006.  AB 32 establishes a cap on statewide greenhouse gas emissions 
and sets forth the regulatory framework to achieve the corresponding reduction in 
statewide emissions levels.  AB 32 charges the California Air Resources Board (CARB), 
the state agency charged with regulating statewide air quality, with implementation of the 
act.  Under AB 32, greenhouse gases are defined as: carbon dioxide, methane, nitrous 
oxide, hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride. 
 
The regulatory steps laid out in AB 32 require CARB to: adopt early action measures to 
reduce GHGs; to establish a statewide greenhouse gas emissions cap for 2020 based on 
1990 emissions; to adopt mandatory reporting rules for significant source of greenhouse 
gases; and to adopt a scoping plan indicating how emission reductions will be achieved 
via regulations, market mechanisms and other actions; and to adopt the regulations 
needed to achieve the maximum technologically feasible and cost-effective reductions in 
greenhouse gases. 
 
AB 32 requires that by January 1, 2008, the State Board shall determine what the 
statewide greenhouse gas emissions inventory was in 1990, and approve a statewide 
greenhouse gas emissions limit that is equivalent to that level, to be achieved by 2020.  
While the level of 1990 GHG emissions has not yet been approved, CARB’s most recent 
emission inventory indicates that California had annual emissions of 436 million metric 
tons of carbon dioxide equivalent (MMT CO2e) in 1990 and 497 MMT CO2e in 2004. 
 

The regulatory timeline laid out in AB 
32 requires that by July 1, 2007, CARB 
adopt a list of discrete early action 
measures, or regulations, to be adopted 
and implemented by January 1, 2010.  
These actions will form part of the 
State’s comprehensive plan for 
achieving greenhouse gas emission 
reductions.  In June 2007, CARB 
adopted three discrete early action 
measures.  These three new proposed 
regulations meet the definition of 

“discrete early action greenhouse gas reduction measures,” which include the following: 
a low carbon fuel standard; reduction of HFC-134a emissions from non-professional 
servicing of motor vehicle air conditioning systems; and improved landfill methane 
capture.  CARB estimates that by 2020, the reductions from those three discrete early 
action measures would be approximately 13-26 MMT CO2e. 
 
CARB evaluated over 100 possible measures identified by the CAT for inclusion in the 
list of discrete early action measures.  On October 25, 2007 CARB gave final approval to 
the list of Early Action Measures, which includes nine discrete measures and 35 

 
SOURCE: ARB 2007 
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additional measures, all of which are to be enforceable by January 1, 2010.  AB 32 
requires that by January 1, 2009, CARB adopt a scoping plan indicating how emission 
reductions will be achieved via regulations, market mechanisms and other actions.  
 
Senate Bill 97 
 
Senate Bill (SB) 97, signed in August 2007, acknowledges 
that climate change is an important environmental issue 
that requires analysis under CEQA.  This bill directs the 
OPR to prepare, develop, and transmit to the Resources 
Agency guidelines for the feasible mitigation of GHG 
emissions or the effects of GHG emissions, by 
July 1, 2009.  The Resources Agency is required 
to certify or adopt those guidelines by January 1, 
2010.  This bill also protects projects funded by 
the Highway Safety, Traffic Reduction, Air 
Quality and Port Security Bond Act of 2006, or 
the Disaster Preparedness and Flood Protection 
Bond Act of 2006 (Proposition 1B or 1E) from 
claims of inadequate analysis of GHG as a legitimate cause of action.  This latter 
provision will be repealed on January 1, 2010.  Thus, this “protection” is highly limited to 
a handful of projects and for a short time period. 
 
The Role of Air Districts in the CEQA Process 
 
Air districts assume one of three roles in the CEQA process.  They may be lead agencies 
when they are adopting regulations and air quality plans.  In some instances, they can 
also be a lead agency when approving permits to construct or operate for applicants 
subject to district rules.  However, in many cases where an air district permit is involved, 
another agency has broader permitting authority over the project and assumes the role of 
lead agency.  In these situations, the air district becomes what is referred to as a 
responsible agency under CEQA.  When CEQA documents are prepared for projects that 
do not involve discretionary approval of a district regulation, plan or permit, the air 
district may assume the role of a concerned or commenting agency.  In this role, it is 
typical for air districts to comment on CEQA documents where there may be air quality-
related adverse impacts, such as projects that may create significant contributions to 
existing violations of ambient standards, cause a violation of an ambient standard or 
create an exposure to toxic air contaminants or odors.  In some cases, the air district may 
also act in an “advisory” capacity to a lead agency early on in its review of an application 
for a proposed development project. 
 
A few air districts in California began developing significance thresholds for use in 
CEQA analyses in the late 1980’s and early 1990’s.  By the mid-1990’s most air districts 
had developed CEQA thresholds for air quality analyses.  Many of the districts have 
included in their guidance the analysis of rule development and permits that may be 
subject to CEQA. 
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What is Not Addressed in this Paper 
 
Impacts of Climate Change to a Project 
 
The focus of this paper is addressing adverse impacts to climate change and the ability to 
meet statewide GHG reduction goals caused by proposed new land development projects.  

CEQA also requires an assessment of significant adverse 
impacts a project might cause by bringing development 
and people into an area affected by climate change 
(CEQA Guidelines §15126.2).  For example, an area that 

experiences higher average temperatures due 
to climate change may expose new 
development to more frequent exceedances 
and higher levels of ozone concentrations.  
Alternatively, a rise in sea level brought on 
by climate change may inundate new 
development locating in a low-lying area.  
The methodologies, mitigation and threshold 
approaches discussed in this paper do not 
specifically address the potential adverse 
impacts resulting from climate change that 
may affect a project. 
 

Impacts from Construction Activity 
 
Although construction activity has been addressed in the 
analytical methodologies and mitigation chapters, this 
paper does not discuss whether any of the threshold 
approaches adequately addresses impacts from 
construction activity.  More study is needed to make this 
assessment or to develop separate thresholds for 
construction activity.  The focus of this paper is the 
long-term adverse operational impacts of land use 
development.   
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Introduction  

Any analysis of environmental impacts under CEQA includes an assessment of the 
nature and extent of each impact expected to result from the project to determine 
whether the impact will be treated as significant or less than significant.  CEQA gives 
lead agencies discretion whether to classify a particular environmental impact as 
significant.  "The determination of whether a project may have a significant effect on the 
environment calls for careful judgment on the part of the public agency involved," ref: 
CEQA Guidelines §15064(b) (“Guidelines”).  Ultimately, formulation of a standard of 
significance requires the lead agency to make a policy judgment about where the line 
should be drawn distinguishing adverse impacts it considers significant from those that 
are not deemed significant.  This judgment must, however, be based on scientific 
information and other factual data to the extent possible (Guidelines §15064(b)). 

CEQA does not require that agencies establish thresholds of significance.  Guidelines 
§15064.7(a) encourages each public agency “…to develop and publish thresholds of 
significance that the agency uses in the determination of the significance of environmental 
effects.  A threshold of significance is an identifiable quantitative, qualitative or 
performance level of a particular environmental effect, non-compliance with which means 
the effect will normally be determined to be significant by the agency and compliance with 
which normally means the effect will be determined to be less than significant.” 
 
Once such thresholds are established, an impact that complies with the applicable 
threshold will "normally" be found insignificant and an impact that does not comply with 
the applicable threshold will "normally" be found significant. 
 
Additionally, Guidelines §15064.7(b) requires that if thresholds of significance are 
adopted for general use as part of the lead agency’s environmental review process they 
must be adopted by ordinance, resolution, rule or regulation, and developed through a 
public review process and be supported by substantial evidence. 
 
While many public agencies adopt regulatory standards as thresholds, the standards do not 
substitute for a public agency’s use of careful judgment in determining significance.  They 
also do not replace the legal standard for significance (i.e., if there is a fair argument, based 
on substantial evidence in light of the whole record that the project may have a significant 
effect, the effect should be considered significant) (Guidelines §15064(f)(1).  Also see 
Communities for a Better Environment v. California Resource Agency 103 Cal. App. 4th 98 
(2002)).  In other words, the adoption of a regulatory standard does not create an 
irrebuttable presumption that impacts below the regulatory standard are less than significant.   
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Summary of CEQA Thresholds at Air Districts 
 
This section briefly summarizes the evolution of air district 
CEQA significance thresholds.  Ventura County APCD, in 
1980, was the first air district in California that formally 
adopted CEQA significance thresholds.  Their first CEQA 
assessment document contained impact thresholds based on 
project type: residential, nonresidential, and government.  
Then, as now, the District’s primary CEQA thresholds 
applied only to ROG and NOx.  The 1980 Guidelines 
did not address other air pollutants. 
 
Santa Barbara County APCD and the Bay Area 
AQMD adopted thresholds in 1985.  The South Coast 
AQMD recommended regional air quality thresholds 
in 1987 for CO, SO2, NO2, particulates, ROG, and 
lead.  Most of the other California air districts adopted 
CEQA guidance and thresholds during the 1990’s.  Air 
districts have updated their thresholds and guidelines 
several times since they were first published. 
 
Originally, most districts that established CEQA 
thresholds focused on criteria pollutants for which the 
district was nonattainment and the thresholds only 
addressed project level impacts.  Updates during the 
1990’s began to add additional air quality impacts such 
as odors, toxic air contaminants and construction.  Several air districts also developed 
thresholds for General Plans that relied on an assessment of the plan consistency with the 
district’s air quality plans.  A consistency analysis involves comparing the project’s land 
use to that of the general plan and the population and employment increase to the 
forecasts underlying the assumptions used to develop the air quality plan. 
 
Most air district thresholds for CEQA are based on the threshold for review under the 
New Source Review (NSR).  The NSR threshold level is set by district rule and is 
different depending on the nonattainment classification of the air district.  Areas with a 
less severe classification have a higher NSR trigger level while the most polluted areas 
have the lowest NSR trigger level.  Some districts, such as Ventura County APCD, have 
significantly lower CEQA thresholds that are not tied to the NSR requirements.  In 
Ventura, one set of CEQA thresholds is 25 pounds per day for all regions of Ventura 
County, except the Ojai Valley.  The second set of CEQA thresholds was set at 5 pounds 
per day for the Ojai Valley. 
 
The Sacramento Metropolitan AQMD bases its thresholds for ozone precursors on the 
projected land use share of emission reductions needed for attainment.  The emission 
reductions needed to reach attainment are based on commitments made in the state 
implementation plan (SIP) prepared for the federal clean air act. 
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CEQA Considerations in Setting Thresholds 
 
Public agencies use significance thresholds to disclose to their constituents how they 
plan on evaluating and characterizing the severity of various environmental impacts 
that could be associated with discretionary projects that they review.  Significance 
thresholds are also used to help identify the level of mitigation needed to reduce a 
potentially significant impact to a less than significant level and to determine what type 

of an environmental document should be 
prepared for a project; primarily a 
negative declaration, mitigated negative 
declaration or an environmental impact 
report. 
 
While public agencies are not required 
to develop significance thresholds, if 
they decide to develop them, they are 
required to adopt them by ordinance, 
resolution, rule or regulation through a 

public process.  A lead agency is not restrained from adopting any significance threshold 
it sees as appropriate, as long as it is based on substantial evidence.  CEQA Guidelines 
§15064.7 encourages public agencies to develop and publish significance thresholds that 
are identifiable, quantitative, qualitative or performance level that the agency uses in the 
determination of the significance of environmental effects.  The courts have ruled that a 
“threshold of significance” for a given environmental effect is simply that level at which 
the lead agency finds the effects of the project to be significant.   
 
Before an agency determines its course with regard to climate change and CEQA, it must 
be made clear that a threshold, or the absence of one, will not relieve a lead agency from 
having to prepare an EIR or legal challenges to the adequacy of an analysis leading to a 
conclusion, or lack of a conclusion, of significance under CEQA.  CEQA has generally 
favored the preparation of an EIR where there is any substantial evidence to support a fair 
argument that a significant adverse environmental impact may occur due to a proposed 
project.  This paper explores three alternative approaches to thresholds, including a no 
threshold option, a zero threshold option and a non-zero threshold option. 
 
Fair Argument Considerations 
 
Under the CEQA fair argument standard, an EIR must be prepared whenever it can be 
fairly argued, based on substantial evidence in the administrative record, that a project 
may have a significant adverse effect on the environment.  “Substantial evidence” 
comprises “enough relevant information and reasonable inferences from this information 
that a fair argument can be made to support a conclusion, even though other conclusions 
might also be reached.”  (Guidelines §15384)  This means that if factual information is 
presented to the public agency that there is a reasonable possibility the project could have 
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a significant effect on the environment, an EIR is required even if the public agency has 
information to the contrary (Guidelines §15064 (f)). 
 
The courts have held that the fair argument standard “establishes a low threshold for 
initial preparation of an EIR, which reflects a preference for resolving doubts in favor of 
environmental review.”  (Santa Teresa Citizen Action Group v. City of San Jose [2003] 
114 Cal.App.4th 689)  Although the determination of whether a fair argument exists is 
made by the public agency, that determination is subject to judicial scrutiny when 
challenged in litigation.  When the question is whether an EIR should have been 
prepared, the court will review the administrative record for factual evidence supporting a 
fair argument. 
 
The fair argument standard essentially empowers project opponents to force preparation 
of an EIR by introducing factual evidence into the record that asserts that the project may 
have a significant effect on the environment.  This evidence does not need to be 
conclusive regarding the potential significant effect.   
 
In 1998, the Resources Agency amended the State CEQA Guidelines to encourage the 
use of thresholds of significance.  Guidelines §15064 (h) provided that when a project’s 
impacts did not exceed adopted standards, the impacts were to be considered less than 
significant.  The section went on to describe the types of adopted standards that were to 
be considered thresholds.  Guidelines § 
15064.7 provided that agencies may adopt 
thresholds of significance to guide their 
determinations of significance.  Both of 
these sections were challenged when 
environmental groups sued the Resources 
Agency in 2000 over the amendments.  The 
trial court concluded that §15064.7 was 
proper, if it was applied in the context of the 
fair argument standard. 
 
At the appellate court level, §15064(h) was invalidated. 2   Establishing a presumption 
that meeting an adopted standard would avoid significant impacts was “inconsistent with 
controlling CEQA law governing the fair argument approach.”  The Court of Appeal 
explained that requiring agencies to comply with a regulatory standard “relieves the 
agency of a duty it would have under the fair argument approach to look at evidence 
beyond the regulatory standard, or in contravention of the standard, in deciding whether 
an EIR must be prepared.  Under the fair argument approach, any substantial evidence 
supporting a fair argument that a project may have a significant environmental effect 
would trigger the preparation of an EIR.”  (Communities for a Better Environment v. 
California Resources Agency [2002] 103 Cal.App.4th 98)   
 

                                                 
2 Prior §15064(h) has been removed from the State CEQA Guidelines.  Current §15064(h) discusses 
cumulative impacts. 

  

 

 

Governor's Office of Planning and Research 

INTRODUCTION 

Overview of the California Environmental Review 
and Permit Approval Process 



 
 

15 

CEQA
and

Climate Change

 Chapter 3 
 

   Consideration  
   of 
Fundamental 
  Issues 
 

In summary, CEQA law does not require a lead agency to establish significance 
thresholds for GHG.  CEQA guidelines encourage the development of thresholds, but 
the absence of an adopted threshold does not relieve the agency from the obligation to 
determine significance. 
 
Defensibility of CEQA Analyses 
 
The basic purposes of CEQA, as set out in the State CEQA Guidelines, include: (1) 
informing decision makers and the public about the significant environmental effects of 

proposed projects; (2) identifying ways to reduce or avoid those 
impacts; (3) requiring the implementation of feasible mitigation 
measures or alternatives that would reduce or avoid those impacts; and 
(4) requiring public agencies to disclose their reasons for approving 
any project that would have significant and unavoidable impacts 
(Guidelines §15002).  CEQA is enforced through civil litigation over 
procedure (i.e., did the public agency follow the correct CEQA 
procedures?) and adequacy (i.e., has the potential for impacts been 
disclosed, analyzed, and mitigated to the extent feasible?). 
 

The California Supreme Court has held that CEQA is "to be interpreted in such manner 
as to afford the fullest possible protection to the environment within the reasonable scope 
of the statutory language."  (Friends of Mammoth v. Board of Supervisors [1972] 8 
Cal.3d 247, 259)  Within that context, the role of the courts is to weigh the facts in each 
case and apply their judgment.  Although the court may rule on the adequacy of the 
CEQA work, the court is not empowered to act in the place of the public agency to 
approve or deny the project for which the CEQA document was prepared.  Further, the 
court’s review is limited to the evidence contained in the administrative record that was 
before the public agency when it acted on the project.  
 
Putting aside the issue of CEQA procedure, the defensibility of a CEQA analysis rests on 
the following concerns: 
 

• whether the public agency has sufficiently analyzed the environmental 
consequences to enable decision makers to make an intelligent decision;   

 
• whether the conclusions of the public agency are supported by substantial 

evidence in the administrative record; and  
 

• whether the agency has made a good faith effort at the full disclosure of 
significant effects.  

 
CEQA analyses need not be perfect or exhaustive -- the depth and breadth of the analysis 
is limited to what is “reasonably feasible.”  (Guidelines §15151)  At the same time, the 
analysis "must include detail sufficient to enable those who did not participate in its 
preparation to understand and to consider meaningfully the issues raised by the proposed 
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project.”  (Laurel Heights Improvement Assn. v. Regents of University of California 
(1988) 47 Cal.3d 376)  
 
By itself, establishment of a GHG threshold will not insulate individual CEQA analyses 
from challenge.  Defensibility depends upon the adequacy of the analysis prepared by the 
lead agency and the process followed.  However, the threshold can help to define the 
boundaries of what is a reasonable analysis by establishing when an analysis will be 
required and the basic scope of that analysis.  The threshold would attempt to define the 
point at which an analysis will be required and when a level of impact becomes 
significant, requiring preparation of an EIR.  If the threshold includes recommendations 
for the method or methods of analysis, it can establish the minimum level of analysis to 
address this issue.   
 
Considerations in Setting Thresholds for Stationary Source Projects 
 
In many respects, the analysis of GHG 
emissions from stationary sources is much more 
straightforward than the analysis of land use 
patterns, forecasted energy consumption, and 
emissions from mobile sources.  The reason is 
that, for the most part, the latter analyses depend 
largely on predictive models with myriad inputs 
and have a wider range of error.  Emissions 
from stationary sources involve a greater 
reliance on mass and energy balance calculations and direct measurements of emissions 
from the same or similar sources.  Energy demand is more directly tied to production, and 
even associated mobile source emissions will likely fall within narrower predictive 
windows.   
 
Implementing CEQA Without a Threshold 
 
A lead agency is not required to establish significance thresholds for GHG emissions 
from stationary sources.  The lead agency may find that it needs more information or 
experience evaluating GHG from these types of projects to determine an appropriate 
significance threshold.  As with other project types, the lead agency could conduct a 
project specific analysis to determine whether an environmental impact report is needed 
and to determine the level of mitigation that is appropriate.  The agency might also rely 
on thresholds established for criteria pollutants as a screening method, and analyze GHG 
emissions (and require mitigation) from projects with emissions above the criteria 
pollutant thresholds.  Over time, the agency could amass information and experience with 
specific project categories that would support establishing explicit thresholds. The lead 
agency may also choose to base local CEQA thresholds on state guidelines or on the 
category-specific reduction targets established by ARB in its scoping plan for 
implementing AB32.  Resource constraints and other considerations associated with 
implementing CEQA without GHG thresholds for stationary sources would be similar to 
those outlined for other types of projects (see Chapter 5 – No Threshold Option). 
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Implementing CEQA with Threshold of Zero 
 
A lead agency may find that any increase in GHG emissions is potentially significant 
under CEQA.  The resources and other considerations for implementing a threshold of 
zero for stationary sources are the same as those outlined for other types of projects 
(see Chapter 6 – Zero Threshold Option). 
 
Implementing CEQA with a Non-Zero Threshold 
 
A lead agency may identify one or more non-zero thresholds for significance of 
emissions of GHG from stationary sources.  The agency could elect to rely on existing 
thresholds for reviewing new or modified stationary sources of GHG, if the state or local 
air district has established any.  The agency could also apply the threshold(s) established 
for non-stationary sources to GHG emissions from stationary sources.  Significance 
thresholds could also be established by ordinance, rule, or policy for a given category of 
stationary sources; this approach is especially conducive to a tiered threshold approach.  
For example, the agency could establish significance and mitigation tiers for stationary 
compression-ignition diesel-fueled generators.  Under such an approach, the project 
proponent could be first required to use a lower GHG-emitting power source if feasible, 
and if not, to apply mitigation based on the size of the generator and other defined 
considerations, such as hours of operation.  Certain classes of generators could be found 
to be insignificant under CEQA (e.g., those used for emergency stand-by power only, 
with a limit on the annual hours of use).  As with non-stationary projects, the goal of 
establishing non-zero thresholds is to maximize environmental protection, while 
minimizing resources used.  Resource and other considerations outlined for non-
stationary projects are applicable here (see Chapter 7 – Non-Zero Threshold Options). 
 
Implementing CEQA with Different Thresholds for Stationary and Non-stationary 
Projects 
 
Although a lead agency may apply the same thresholds to stationary and non-stationary 
projects, it is not required to do so.  There are, in fact, some important distinctions 
between the two types of projects that could support applying different thresholds.  The 
lead agency should consider the methods used to estimate emissions.  Are the estimates a 
“best/worst reasonable scenario” or are they based on theoretical maximum operation?  
How accurate are the estimates (are they based on models, simulations, emission factors, 
source test data, manufacturer specifications, etc.)?  To what extent could emissions be 
reduced through regulations after the project is constructed if they were found to be 
greater than originally expected (i.e., is it possible to retrofit emissions control 
technology onto the source(s) of GHG at a later date, how long is the expected project 
life, etc.)?  Are there emission limits or emissions control regulations (such as New 
Source Review) that provide certainty that emissions will be mitigated?  Generally, 
stationary source emissions are based on maximum emissions (theoretical or allowed 
under law or regulation), are more accurate, and are more amenable to retrofit at a later 
time than non-stationary source emissions.  It is also more likely that category specific 
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rules or some form of NSR will apply to stationary sources than non-stationary projects.  
Notwithstanding, it is almost always more effective and cost-efficient to apply emission 
reduction technology at the design phase of a project.  There are, therefore, a number of 
considerations that need to be evaluated and weighed before establishing thresholds – and 
which may support different thresholds for stationary and non-stationary projects.  
Furthermore, the considerations may change over time as new regulations are established 
and as emissions estimation techniques and control technology evolves. 
 
Direct GHG Emissions from Stationary Sources 

 
The main focus of this paper has been the consideration of 
projects that do not, in the main, involve stationary sources of 
air pollution, because stationary source projects are generally a 
smaller percentage of the projects seen by most local land use 
agencies.  That said, some discussion of stationary sources is 
warranted.  As the broader program for regulating GHG from 
these sources is developed, the strategies for addressing them 

under CEQA will likely become more refined. 
 
The primary focus of analysis of stationary source emissions has traditionally been those 
pollutants that are directly emitted by the source, whether through a stack or as fugitive 
releases (such as leaks).  CAPCOA conducted a simplified analysis of permitting activity 
to estimate the number of stationary source projects with potentially significant emissions 
of greenhouse gases that might be seen over the course of a year.  This analysis looked 
only at stationary combustion sources (such as boilers and generators), and only 
considered direct emissions.  A lead agency under CEQA may see a different profile of 
projects than the data provided here suggest, depending on what other resources are 
affected by projects.  In addition, air districts review like-kind replacements of equipment 
to ensure the new equipment meets current standards, but such actions might not 
constitute a project for many land use agencies or other media regulators.  The data does 
provide a useful benchmark, however, for lead agencies to assess the order of magnitude 
of potential stationary source projects.  A similar analysis is included for non-stationary 
projects in Chapter 7. 
 
Table 1:  Analysis of GHG Emissions from Stationary Combustion Equipment Permits3 

 BAAQMD SMAQMD SJVUAPCD SCAQMD 

Total Applications for Year 1499 778 1535 1179 

Affected at threshold of:     

900 metric tons/year 26 43 63 108 

10,000 metric tons/year 7 5 26 8 

25,000 metric tons/year 3 1 11 4 
 
                                                 
3 District data varies based on specific local regulations and methodologies. 
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Emissions from Energy Use 
 
In addition to the direct emissions of GHG from stationary projects, CEQA will likely 
need to consider the project’s projected energy use.  This could include an analysis of 
opportunities for energy efficiency, onsite clean power generation (e.g., heat/energy 
recovery, co-generation, geothermal, solar, or wind), and the use of dedicated power 

contracts as compared to the portfolio of generally 
available power.  In some industries, water use and 
conservation may provide substantial GHG 
emissions reductions, so the CEQA analysis should 
consider alternatives that reduce water consumption 
and wastewater discharge.  The stationary project 
may also have the opportunity to use raw or 
feedstock materials that have a smaller GHG 
footprint; material substitution should be evaluated 
where information is available to do so. 
 

Emissions from Associated Mobile Sources 
 
The stationary project will also include emissions from associated mobile sources.  These 
will include three basic components: emissions from employee trips, emissions from 
delivery of raw or feedstock materials, and emissions from product 
transport.  Employee trips can be evaluated using trip estimation as 
is done for non-stationary projects, and mitigations would include 
such measures as providing access to and incentives for use of 
public transportation, accessibility for bicycle and pedestrian 
modes of transport, employer supported car or vanpools (including 
policies such as guaranteed rides home, etc).  Upstream and 
downstream emissions related to goods movement can also be 
estimated with available models.  The evaluation will need to 
determine the extent of the transport chain that should be included 
(to ensure that all emissions in the chain have been evaluated and mitigated, but to avoid 
double counting).  Mitigations could include direct actions by operators who own their 
own fleet, or could be implemented through contractual arrangements with independent 
carriers; again, the evaluation will need to consider how far up and down the chain 
mitigation is feasible and can be reasonably required. 
 
Comparing Emissions Changes Across Pollutant Categories 
 
The potential exists for certain GHG reduction measures to increase emissions of criteria 
and toxic pollutants known to cause or aggravate respiratory, cardiovascular, and other 
health problems.  For instance, GHG reduction efforts such as alternative fuels and 
methane digesters may create significant levels of increased pollutants that are 
detrimental to the health of the nearby population (e.g.; particulate matter, ozone 
precursors, toxic air contaminants).  Such considerations should be included in any 
CEQA analysis of a project’s environmental impacts.  While there are many win-win 
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strategies that can reduce both GHG and criteria/toxic pollutant emissions, when faced 
with situations that involve tradeoffs between the two, the more immediate public health 
concerns that may arise from an increase in criteria or toxic pollutant emissions should 
take precedence.  GHG emission reductions could be achieved offsite through other 
mitigation programs.   
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Introduction 
 
Under state law, it is the purview of each lead agency to determine what, if any, 
significance thresholds will be established to guide its review of projects under 
CEQA.  While the state does provide guidelines for implementing CEQA, the 
guidelines have left the decision of whether to establish thresholds (and if so, at what 
level) to individual lead agencies.  Frequently, lead agencies consult with resource-
specific agencies (such as air districts) for assistance in determining what constitutes a 
significant impact on that specific resource.   
 
With the passage of AB 32, the ARB has broad authority to regulate GHG emissions as 
necessary to meet the emission reduction goals of the statute.  This may include authority 
to establish emission reduction requirements for new land use projects, and may also 
enable them to recommend statewide thresholds for GHG under CEQA. 
 
In developing this white paper, CAPCOA recognizes that, as the GHG reduction program 
evolves over time, GHG thresholds and other policies and procedures for CEQA may 
undergo significant revision, and that uniform statewide thresholds and procedures may 
be established.  This paper is intended to serve as a resource for public agencies until 
such time that statewide guidance is established, recognizing that decisions will need to 
be made about GHG emissions from projects before such guidance is available.  This 
paper is not, however, uniform statewide guidance.  As stated before, it outlines several 
possible approaches without endorsing any one over the others. 
 
Some air districts may choose to use this paper to support their establishment of guidance 
for GHG under CEQA, including thresholds.  This paper does not, nor should it be 
construed to require a district to implement any of the approaches evaluated here.  
Decisions about whether to provide formal local guidance on CEQA for projects with 
GHG emissions, including the question of thresholds, will be made by individual district 
boards.   
 
Each of the 35 air districts operates independently and has its own set of regulations and 
programs to address the emissions from stationary, area and mobile sources, consistent 
with state and federal laws, regulations, and guidelines.  The independence of the districts 
allows specific air quality problems to be addressed on a local level.  In addition, districts 
have also established local CEQA thresholds of significance for criteria pollutants – also 
to address the specific air quality problems relative to that particular district. 
 
The overall goal of air district thresholds is to achieve and maintain health based air 
quality standards within their respective air basins and to reduce transport of emissions to 
other air basins.  In establishing recommended thresholds, air districts consider the 
existing emission inventory of criteria pollutants and the amount of emission reductions 
needed to attain and maintain ambient air quality standards.  
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However, unlike criteria pollutants where individual districts are characterized by varying 
levels of pollutant concentrations and source types, greenhouse gases (GHG) and their 
attendant climate change ramifications are a global problem and, therefore, may suggest a 
uniform approach to solutions that ensure both progress and equity.   
 
Under SB97, the Office of Planning and Research is directed to prepare, develop, and 
transmit to the Resources Agency guidelines for the feasible mitigation of GHG 
emissions or the effects of GHG emissions through CEQA by July 1, 2009.  Those 
guidelines may recommend thresholds.  As stated, this paper is intended to provide a 
common platform of information and tools to support local decision makers until such 
time that statewide guidance or requirements are promulgated. 
 
Local Ability to Promulgate District-Specific GHG Thresholds 
 
One of the primary reasons behind the creation of air districts in California is the 
recognition that some regions within the state face more critical air pollution problems 
than others and, as has often been pointed out – one size does not fit all.  For example, a 
“Serious” federal nonattainment district would need greater emission reductions than a 
district already in attainment – and, therefore, the more “serious” district would set its 
criteria pollutant CEQA thresholds of significance much lower than the air district 
already in attainment. 
 
The action of GHGs is global in nature, rather than local or regional (or even statewide or 
national).  Ultimately there may be a program that is global, or at least national in scope.  
That said, actions taken by a state, region, or local government can contribute to the 
solution of the global problem.  Local governments are not barred from developing and 
implementing programs to address GHGs.  In the context of California and CEQA, lead 
agencies have the primary responsibility and authority to determine the significance of a 
project’s impacts. 
 
Further, air districts have primary authority under state law for "control of air pollution 
from all sources, other than emissions from motor vehicles." (H&SC §40000)  The term 
air contaminant or "air pollutant" is defined extremely broadly, to mean "any discharge, 
release, or other propagation into the atmosphere" and includes, but is not limited to, 
soot, carbon, fumes, gases, particulate matter, etc. Greenhouse gases and other global 
warming pollutants such as black carbon would certainly be included in this definition, 
just as the U.S. Supreme Court held in Massachusetts v. EPA that greenhouse gases were 
air pollutants under the federal Clean Air Act. Therefore, air districts have the primary 
authority to regulate global warming pollutants from nonvehicular sources.  AB 32 does 
not change this result. Although it gives wide responsibility to CARB to regulate 
greenhouse gases from all sources, including  nonvehicular sources, it does not preempt 
the districts. AB 32 specifically states That "nothing in this division shall limit or expand 
the existing authority of any district..."(H&SC § 38594). Thus, districts and CARB retain 
concurrent authority over nonvehicular source greenhouse gas emissions. 
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Introduction 
 
The CEQA statutes do not require an air district or any lead agency to establish 
significance thresholds under CEQA for any pollutant.  While there are 
considerations that support the establishment of thresholds (which are discussed in 
other sections of this document), there is no obligation to do so. 
 
An air district or other lead agency may elect not to establish significance thresholds for a 
number of reasons.  The agency may believe that the global nature of the climate change 
problem necessitates a statewide or national framework for consideration of 
environmental impacts.  SB 97 directs OPR to develop “guidelines for the mitigation of 
greenhouse gas emissions or the effects of greenhouse gas emissions by July 1, 2009,” 
and directs the California Resources Agency to certify and adopt the guidelines by June 
30, 2010. 
 

An agency may also believe there is insufficient 
information to support selecting one specific threshold 
over another.  As described earlier, air districts have 
historically set CEQA thresholds for air pollutants in the 
context of the local clean air plan, or (in the case of toxic 
air pollutants) within the framework of a rule or policy that 
manages risks and exposures due to toxic pollutants.  
There is no current framework that would similarly 

manage impacts of greenhouse gas pollutants, although the CARB is directed to establish 
one by June 30, 2009, pursuant to AB 32.  A local agency may decide to defer any 
consideration of thresholds until this framework is in place. 
 
Finally, an agency may believe that the significance of a given project should be assessed 
on a case-by-case basis in the context of the project at the time it comes forward. 
 
Implementing CEQA Without Significance Thresholds for GHG 
 
The absence of a threshold does not in any way relieve agencies of their obligations to 
address GHG emissions from projects under CEQA.  The implications of not having a 
threshold are different depending on the role the agency has under CEQA – whether it is 
acting in an advisory capacity, as a responsible agency, or as a lead agency. 
 
Implications of No Thresholds for an Agency Acting in an Advisory Capacity 
 
Air districts typically act in an advisory capacity to local governments in establishing the 
framework for environmental review of air pollution impacts under CEQA.  This may 
include recommendations regarding significance thresholds, analytical tools to assess 
emissions and impacts, and mitigations for potentially significant impacts.  Although 
districts will also address some of these issues on a project-specific basis as responsible 
agencies, they may provide general guidance to local governments on these issues that 
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are program wide, and these are advisory (unless they have been established by 
regulation). 
 
An air district that has not established significance thresholds for GHG will not provide 
guidance to local governments on this issue.  This does not prevent the local government 
from establishing thresholds under its own authority.  One possible result of this would 
be the establishment of different thresholds by cities and counties within the air district.  
Alternatively, the air district could advise local governments not to set thresholds and 
those jurisdictions may follow the air district’s guidance. 
 
It is important to note here (as has been clearly stated by the Attorney General in 
comments and filings) that lack of a threshold does not mean lack of significance.  An 
agency may argue lack of significance for any project, but that argument would have to 
be carried forth on a case-by-case, project specific basis.  By extension then, a decision 
not to establish thresholds for GHG is likely to result in a greater workload for 
responsible and lead agencies as they consider individual projects under CEQA. 
 
Implications of No Thresholds for a Responsible Agency 
 
If there are no established thresholds of significance, the significance of each project will 
have to be determined during the course of review.  The responsible agency (e.g., the air 
district) will review each project referred by the lead agency.  The review may be 
qualitative or quantitative in nature.  A qualitative review would discuss the nature of 
GHG emissions expected and their potential effect on climate change as the district 
understands it.  It could also include a discussion of the relative merits of alternative 
scenarios.  A quantitative analysis would evaluate, to the extent possible, the expected 
GHG emissions; it would also need to evaluate their potential effect on climate change 
and might include corresponding analysis of alternatives.  The air district, as a 
responsible agency, may also identify mitigation measures for the project.   
 
The lack of established thresholds will make the determination of 
significance more resource intensive for each project.  The district 
may defer to the lead agency to make this determination, however 
the district may be obligated, as a responsible agency, to evaluate 
the analysis and determination. 
 
Implications of No Thresholds for a Lead Agency 
 
The main impact of not having significance thresholds will be on the primary evaluation 
of projects by the lead agency.  Without significance thresholds, the agency will have to 
conduct some level of analysis of every project to determine whether an environmental 
impact report is needed.  There are three fundamental approaches to the case-by-case 
analysis of significance, including presumptions of significance or insignificance, or no 
presumption: 
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1. The agency can begin with a presumption of significance and the analysis 
would be used to support a case-specific finding of no significance.  This is 
similar to establishing a threshold of zero, except that here, the “threshold” is 
rebuttable.  This approach may result in a large number of projects proceeding 
to preparation of an environmental impact report.  Because of the attendant 
costs, project proponents may challenge the determination of significance, 
although formal challenge is less likely than attempts to influence the 
determination. 

 
2. The agency can begin with a presumption of insignificance, and the analysis 

would be used to support a case-specific finding of significance.  A presumption 
of insignificance could be based on the perspective that it would be speculative to 
attempt to identify the significance of GHG emissions from a project relative to 
climate change on a global 
scale.  This approach 
might reduce the number 
of projects proceeding to 
preparation of 
environmental impact 
reports.  It is likely to have 
greater success with 
smaller projects than larger 
ones, and a presumption of 
insignificance may be 
more likely to be 
challenged by project 
opponents. 

 
3. It is not necessary for the 

lead agency to have any 
presumption either way.  
The agency could 
approach each project from 
a tabula rasa perspective, 
and have the determination 
of significance more 
broadly tied to the specific 
context of the project; this approach is likely to be resource intensive, and creates 
the greatest uncertainty for project proponents.  To the extent that it results in a 
lead agency approving similar projects based on different determinations of 
significance for GHG emissions, it may be more vulnerable to challenge from 
either proponents or opponents of the project.  Alternatively, in the absence of 
either thresholds or presumptions, the lead agency could use each determination 
of significance to build its approach in the same way that subsequent judgments 
define the law. 
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Relevant Citations 
 
The full text of relevant citations is in Appendix A. 
 
Public Resources Code – §21082.2, Significant Effect on Environment; Determination; 
Environmental Impact Report Preparation. 
 
State CEQA Guidelines – §15064, Determining the Significance of the Environmental 
Effects Caused by a Project. 
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Introduction 
 
If an air district or lead agency determines that any degree of project-related increase 
in GHG emissions would contribute considerably to climate change and therefore 
would be a significant impact, it could adopt a zero-emission threshold to identify 
projects that would need to reduce their emissions.  A lead agency may determine that a 
zero-emission threshold is justified even if other experts may disagree.  A lead agency is 
not prevented from adopting any significance threshold it sees as appropriate, as long as 
it is based on substantial evidence. 
 
If the zero threshold option is chosen, all 
projects subject to CEQA would be required 
to quantify and mitigate their GHG emissions, 
regardless of the size of the project or the 
availability of GHG reduction measures 
available to reduce the project’s emissions.  
Projects that could not meet the zero-emission 
threshold would be required to prepare 
environmental impact reports to disclose the 
unmitigable significant impact, and develop 
the justification for a statement of overriding 
consideration to be adopted by the lead 
agency. 
 
Implementing CEQA With a Zero Threshold for GHG 
 
The scientific community overwhelmingly agrees that the earth’s climate is becoming 
warmer, and that human activity is playing a role in climate change.  Unlike other 
environmental impacts, climate change is a global phenomenon in that all GHG 
emissions generated throughout the earth contribute to it.  Consequently, both large and 
small GHG generators cause the impact.  While it may be true that many GHG sources 
are individually too small to make any noticeable difference to climate change, it is also 
true that the countless small sources around the globe combine to produce a very 
substantial portion of total GHG emissions. 
 
A zero threshold approach is based on a belief that, 1) all GHG emissions contribute to 
global climate change and could be considered significant, and 2) not controlling 
emissions from smaller sources would be neglecting a major portion of the GHG 
inventory. 
 
CEQA explicitly gives lead agencies the authority to choose thresholds of significance.  
CEQA defers to lead agency discretion when choosing thresholds.  Consequently, a zero-
emission threshold has merits. 
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The CEQA review process for evaluating a project’s impact on global climate change 
under the zero threshold option would involve several components.  Air quality sections 
would be written by lead agencies to include discussions on climate change in CEQA 
documents, GHG emissions would be calculated, and a determination of significance 
would be made.  The local air districts would review and comment on the climate change 
discussions in environmental documents.  Lead agencies may then revise final EIRs to 
accommodate air district comments.  More than likely, mitigation measures will be 
specified for the project, and a mitigation monitoring program will need to be put in place 
to ensure that these measures are being implemented. 
 
Since CEQA requires mitigation to a less than significant level, it is conceivable that 
many projects subjected to a zero threshold could only be deemed less than significant 
with offsite reductions or the opportunity to purchase greenhouse gas emission reduction 
credits.  GHG emission reduction credits are becoming more readily available however 
the quality of the credits varies considerably.  High quality credits are generated by 
actions or projects that have clearly demonstrated emission reductions that are real, 
permanent, verifiable, enforceable, and not otherwise required by law or regulation.  
When the pre- or post-project emissions are not well quantified or cannot be 
independently confirmed, they are considered to be of lesser quality.  Similarly, if the 
reductions are temporary in nature, they are also considered to be poor quality.  Adoption 
of a zero threshold should consider the near-term availability and the quality of potential 
offsets. 
 
There are also environmental justice concerns about the effects of 
using offsite mitigations or emission reduction credits to offset, or 
mitigate, the impacts of a new project.  Although GHGs are 
global pollutants, some of them are emitted with co-pollutants 
that have significant near-source or regional impacts.  Any time 
that increases in emissions at a specific site will be mitigated at a 
remote location or using emission reduction credits, the agency 
evaluating the project should ensure that it does not create 
disproportionate impacts. 
 
Administrative Considerations 
 
If electing to pursue a zero threshold, an air district or lead agency should consider the 
administrative costs and the environmental review system capacity.  Some projects that 
previously would have qualified for an exemption could require further substantial 
analysis, including preparation of a Negative Declaration (ND), a Mitigated Negative 
Declaration (MND) or an EIR.  Moreover, the trade-offs between the volume of projects 
requiring review and the quality of consideration given to reviews should be considered.  
It may also be useful to consider whether meaningful mitigation can be achieved from 
smaller projects. 
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Consideration of Exemptions from CEQA 
 
A practical concern about identifying GHG emissions as a broad cumulative impact is 
whether the zero threshold option will preclude a lead agency from approving a large 
set of otherwise qualified projects utilizing a Categorical Exemption, ND, or MND.  
The results could be a substantial increase in the number of EIR’s.  This is a valid and 
challenging concern, particularly for any threshold approach that is based on a zero 
threshold for net GHG emission increases. 
 
CEQA has specified exceptions to the use of a categorical exception.  Specifically, 
CEQA Guidelines §15300.2 includes the following exceptions: 
 
“(b) Cumulative Impact.  All exemptions for these classes are inapplicable when the 
cumulative impact of successive projects of the same type in the same place, over time is 
significant.”  
 
(c) Significant Effect.  A categorical exemption shall not be used for an activity where 
there is a reasonable possibility that the activity will have a significant effect on the 
environment due to unusual circumstances.”     
 
These CEQA Guidelines sections could be argued to mean that any net increase in GHG 
emissions would preclude the use of a categorical exemption.  However, as described 
below, if the following can be shown, then the exceptions above could be argued not to 
apply: 
 
(1) Cumulative local, regional and/or state GHG emissions are being reduced or will be 
reduced by adopted, funded, and feasible measures in order to meet broader state targets. 
 
(2) Mandatory state or local GHG reduction measures would apply to the project’s 
emissions such that broader GHG reduction goals would still be met and the project 
contributions would not be cumulatively considerable. 
 
(3) Project GHG emissions are below an adopted significance threshold designed to take 
into account the cumulative nature of GHG emissions. 
 
A similar argument could be made relative to the use of a ND (provided no additional 
mitigation (beyond existing mandates) is required to control GHG emissions) and to the 
use of a MND instead of an EIR.  However, due to the “fair argument” standard, which is 
discussed in Chapter 3, caution is recommended in use of a ND or MND unless all three 
elements above can be fully supported through substantial evidence and there is no 
substantial evidence to the contrary.  Establishing a significance threshold of zero is 
likely to preclude the use of a categorical exemption. 
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Relevant Citations 
 
The full text of relevant citations is in Appendix A. 
 
Public Resources Code – §21004, Mitigating or Avoiding a Significant Effect; Powers of 
Public Agency. 
 
State CEQA Guidelines – §15064, Determining the Significance of the Environmental 
Effects Caused by a Project. 
 
State CEQA Guidelines – §15130, Discussion of Cumulative Impacts. 
 
State CEQA Guidelines – §15064.7, Thresholds of Significance. 
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Introduction 
 
A non-zero threshold could minimize the resources spent reviewing environmental 
analyses that do not result in real GHG reductions or to prevent the environmental 
review system from being overwhelmed.  The practical advantages of considering 
non-zero thresholds for GHG significance determinations can fit into the concept 
regarding whether the project’s GHG emissions represent a “considerable contribution to 
the cumulative impact” and therefore warrant analysis. 
 
Specifying a non-zero threshold could be construed as setting a de minimis value for a 
cumulative impact.  In effect, this would be indicating that there are certain GHG 
emission sources that are so small that they would not contribute substantially to the 
global GHG budget.  This could be interpreted as allowing public agencies to approve 
certain projects without requiring any mitigation of their GHG.  Any threshold 
framework should include a proper context to address the de minimis issue.  However, the 
CEQA Guidelines recognize that there may be a point where a project’s contribution, 
although above zero, would not be a considerable contribution to the cumulative impact 
and, therefore, not trigger the need for a significance determination. 
 
GHG emissions from all sources are under the purview of CARB and as such may 
eventually be “regulated” no matter how small.  Virtually all projects will result in some 
direct or indirect release of GHG.  However, a decision by CARB to regulate a class of 
sources does not necessarily mean that an individual source in that class would constitute 
a project with significant GHG impacts under CEQA.  For example, CARB has 
established criteria pollutant emission standards for automobiles, but the purchase and 
use of a single new car is not considered a project with significant impacts under CEQA.  
At the same time, it is important to note that it is likely that all meaningful sources of 
emissions, no matter how small are likely to be considered for regulation under AB 32.  It 
is expected that projects will have to achieve some level of GHG reduction to comply 
with CARB’s regulations meant to implement AB 32.  As such all projects will have to 
play a part in reducing our GHG emissions budget and no project, however small, is truly 
being considered de minimis under CARB’s regulations. 
 
This chapter evaluates a range of conceptual approaches toward developing GHG 
significance criteria.  The air districts retained the services of J&S an environmental 
consulting, firm to assist with the development of a Statute and Executive Order-based 
threshold (Approach 1) and a tiered threshold (Approach 2) based on a prescribed list of 
tasks and deliverables.  Time and financial constraints limited the scope and depth of this 
analysis, however, the work presented here may be useful in developing interim guidance 
while AB 32 is being implemented.  J&S recognized that approaches other than those 
described here could be used. 
 
As directed, J&S explored some overarching issues, such as: 
 

• what constitutes “new” emissions? 
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• how should “baseline emissions” be established? 
 
• what is cumulatively “considerable” under CEQA? 
 
• what is “business as usual” ? and  
 
• should an analysis include “life-cycle” emissions?   
 

 
The answers to these issues were key to evaluating each of the threshold concepts. 
 
 
Approach 1 – Statute and Executive Order Approach 
 
Thresholds could be grounded in existing mandates and their associated GHG emission 
reduction targets.  A project would be required to meet the targets, or reduce GHG 
emissions to the targets, to be considered less than significant. 
 
AB 32 and S-3-05 target the reduction of statewide emissions.  It should be made clear 
that AB 32 and S-3-05 do not specify that the emissions reductions should be achieved 
through uniform reduction by geographic location or by emission source characteristics.  
For example, it is conceivable, although unlikely, that AB 32 goals could be achieved by 
new regulations that only apply to urban areas or that only apply to the transportation 
and/or energy sector.  However, this approach to evaluating GHG under CEQA is based 
on the presumption that a new project must at least be consistent with AB 32 GHG 
emission reduction mandates. 
 
The goal of AB 32 and S-3-05 is the significant reduction of future GHG emissions in a 
state that is expected to rapidly grow in both population and economic output.  As such, 
there will have to be a significant reduction in the per capita GHG output for these goals 
to be met.  CEQA is generally used to slow or zero the impact of new emissions, leaving 
the reduction of existing emission sources to be addressed by other regulatory means.  
With these concepts in mind, four options were identified for statute/executive order-
based GHG significance thresholds and are described below. 
 
Threshold 1.1:  AB 32/S-3-05 Derived Uniform Percentage-Based Reduction.  AB 32 
requires the state to reduce California-wide GHG emissions to 1990 levels by 2020.  
Reducing greenhouse gas emission levels from 2020 to 1990 levels could require a 28 to 
33 percent reduction of business-as-usual GHG emissions depending on the methodology 
used to determine the future emission inventories.  The exact percent reduction may 
change slightly once CARB finalizes its 1990 and 2020 inventory estimates.  In this 
context, business-as-usual means the emissions that would have occurred in the absence 
of the mandated reductions.  The details of the business-as-usual scenario are established 
by CARB in the assumptions it uses to project what the state’s GHG emissions would 
have been in 2020, and the difference between that level and the level that existed in 
1990 constitutes the reductions that must be achieved if the mandated goals are to be met. 
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 1.1: AB32/S-3-05 
Derived Uniform 
Percentage-Based 
Reduction 

This threshold approach would require a project to meet a percent reduction target 
based on the average reductions needed from the business-as-usual emission from all 
GHG sources.  Using the 2020 target, this approach would require all discretionary 
projects to achieve a 33 percent reduction from projected business-as-usual emissions 
in order to be considered less than significant.  A more restrictive approach would 
use the 2050 targets.  S-3-05 seeks to reduce GHG emissions to 80 percent below 
1990 levels by 2050.  To reach the 2050 milestone would require an estimated 90 
percent reduction (effective immediately) of business-as-usual emissions.  Using this 
goal as the basis for a significance threshold may be more appropriate to address the 
long-term adverse impacts associated with global climate change.  Note that AB 32 and 
S-3-05 set emission inventory goals at milestone years; it is unclear how California will 
progress to these goals in non-milestone years. 

 
Threshold 1.2:  Uniform Percentage-Based (e.g.50%) Reduction for New Development.  
This threshold is based on a presumption that new development should contribute a 
greater percent reduction from business-as-usual because greater reductions can be 
achieved at lower cost from new projects than can be achieved from existing sources.  
This approach would establish that new development emit 50 percent less GHG 
emissions than business-as-usual development.  This reduction rate is greater than the 
recommended reduction rate for meeting the Threshold 1.1 2020 target (33 percent) but is 
significantly less restrictive than the Threshold 1.1 2050 target reduction rate (90 
percent).  If a 50 percent GHG reduction were achieved from new development, existing 
emissions would have to be reduced by 25 to 30 percent in order to meet the 2020 
emissions goal depending on the year used to determine the baseline inventory.  Although 
this reduction goal is reasonable for achieving the 2020 goal, it would not be possible to 

 
SOURCE: ARB 2007 
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reach the 2050 emissions target with this approach even if existing emissions were 100 
percent controlled. 
 
Threshold 1.3:  Uniform Percentage-Based Reduction by Economic Sector.  This 
threshold would use a discrete GHG reduction goal specific to the economic sector 
associated with the project.  There would be specific reduction goals for each economic 
sector, such as residential, commercial, and industrial development.  Specifying different 
reduction thresholds for each market sector allows selection of the best regulatory goal 
for each sector taking into account available control technology and costs.  This approach 
would avoid over-regulating projects (i.e. requiring emissions to be controlled in excess 
of existing technology) or under-regulating projects (i.e. discouraging the use of available 
technology to control emissions in excess of regulations).  This approach requires 
extensive information on the emission inventories and best available control technology 
for each economic sector.  This data will be compiled as CARB develops its scoping plan 
under AB 32 and its implementing regulations; as a result, this approach will be more 
viable in the long term. 
 
Threshold 1.4:  Uniform 
Percentage-Based Reduction by 
Region.  AB 32 and S-3-05 are 
written such that they apply to a 
geographic region (i.e. the entire 
state of California) rather than on 
a project or sector level.  One 
could specify regions of the state 
such as the South Coast Air 
Basin, Sacramento Valley, or 
Bay Area which are required to 
plan (plans could be developed 
by regional governments, such as 
councils of governments) and 
demonstrate compliance with 
AB 32 and S-3-05 reduction 
goals at a regional level.  To 
demonstrate that a project has 
less than significant emissions, 
one would have to show 
compliance with the appropriate 
regional GHG plan.  Effectively 
this approach allows for analysis 
of GHG emissions at a landscape 
scale smaller than the state as a 
whole.  Specifying regions in rough correlation to existing air basins or jurisdictional 
control allows for regional control of emissions and integration with regional emission 
reduction strategies for criteria and toxic air pollutants.  Although differing GHG 
reduction controls for each region are possible, it is likely that all regions would be
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required to achieve 1990 emission inventories by the year 2020 and 80 percent less 
emissions by 2050.  Threshold 1.4 is considered viable long-term significance criteria 
that is unlikely to be used in the short term. 
 
Implementing CEQA Thresholds Based on Emission Reduction Targets 
 
Characterizing Baseline and Project Emissions 
 
While the population and economy of California is expanding, all new projects can be 
considered to contribute new emissions.  Furthermore, GHG impacts are exclusively 
cumulative impacts; there are no non-cumulative GHG emission impacts from a climate 
change perspective.  “Business-as-usual” is the projection of GHG emissions at a future 
date based on current technologies and regulatory requirements in absence of other 
reductions.  For example to determine the future emissions from a power plant for 
“business-as-usual” one would multiply the projected energy throughput by the current 
emission factor for that throughput.  If adopted regulations (such as those that may be 

promulgated by CARB 
for AB 32) dictate that 
power plant emissions 
must be reduced at some 
time in the future, it is 
appropriate to consider 
these regulation 
standards as the new 
business-as-usual for a 
future date.  In effect, 
business-as-usual will 
continue to evolve as 
regulations manifest.  
Note that “business-as-
usual” defines the CEQA 
No Project conditions, 
but does not necessarily 
form the baseline under 

CEQA.  For instance, it is common to subtract the future traffic with and without a 
project to determine the future cumulative contribution of a project on traffic conditions.  
However, existing conditions at the time of issuance of the notice of preparation is 
normally the baseline.   
 
Establishing Emission Reduction Targets 
 
One of the obvious drawbacks to using a uniform percent reduction approach to GHG 
control is that it is difficult to allow for changes in the 1990 and future emission 
inventories estimates.  To determine what emission reductions are required for new 
projects one would have to know accurately the 1990 budget and efficacy of other GHG 
promulgated regulations as a function of time.  Since CARB will not outline its 

 
SOURCE: ARB 2007 
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regulation strategy for several more years, it is difficult to determine accurately what the 
new project reductions should be in the short term.  Future updates to the 1990 inventory 
could necessitate changes in thresholds that are based on that inventory.  It is important to 
note that it is difficult to create near term guidance for a uniform reduction threshold 
strategy since it would require considerable speculation regarding the implementation and 
effectiveness of forthcoming CARB regulations. 
 
Of greater importance are the assumptions used to make the projected 2020 emission 
inventories.  Projecting future inventories over the next 15-50 years involves substantial 
uncertainty.  Furthermore, there are likely to be federal climate change regulations and 
possibly additional international GHG emission treaties in the near future.  To avoid such 
speculation, this paper defines all future emission inventories as hypothetical business-as-
usual projections. 
 
This white paper is intended to support local decisions about CEQA and GHG in the near 
term.  During this period, it is unlikely that a threshold based on emission reduction 
targets would need to be changed.  However, it is possible that future inventory updates 
will show that targets developed on the current inventory were not stringent enough, or 
were more stringent than was actually needed. 
 
Approach 2 – Tiered Approach 
 
The goal of a tiered threshold is to maximize reduction predictability while minimizing 
administrative burden and costs.  This would be accomplished by prescribing feasible 
mitigation measures based on project size and type, and reserving the detailed review of 
an EIR for those projects of greater size and complexity.  This approach may require 
inclusion in a General Plan, or adoption of specific rules or ordinances in order to fully 
and effectively implement it. 
 
A tiered CEQA significance threshold could establish different levels at which to 
determine if a project would have a significant impact.  The tiers could be established 
based on the gross GHG emission estimates for a project or could be based on the 
physical size and characteristics of the project.  This approach would then prescribe a set 
of GHG mitigation strategies that would have to be incorporated into the project in order 
for the project to be considered less than significant. 
 
The framework for a tiered threshold would include the following: 
 

• disclosure of GHG emissions for all projects;  
 
• support for city/county/regional GHG emissions reduction planning;  
 
• creation and use of a “green list” to promote the construction of projects that have 

desirable GHG emission characteristics; 
 
• a list of mitigation measures; 



 
 
 

37 

CEQA
and

Climate Change
Chapter 7 
 

  CEQA with     
  Non-Zero GHG 
  Thresholds 

  Approach 2:  Tiered 
 
 

 
• a decision tree approach to tiering; and 
 
• quantitative or qualitative thresholds. 

 
Decision-Tree Approach to Tiering 
 
CEQA guidance that allows multiple methodologies to demonstrate GHG significance 
will facilitate the determination of significance for a broad range of projects/plans that 
would otherwise be difficult to address with a single non-compound methodology.  Even 
though there could be multiple ways that a project can determine GHG significance using 
a decision-tree approach, only one methodology need be included in any single CEQA 
document prepared by the applicant.  The presence of multiple methodologies to 
determine significance is designed to promote flexibility rather than create additional 
analysis overhead.  Figure 1 shows a conceptual approach to significance determination 
using a tiered approach that shows the multiple routes to significance determination. 
 
Figure 1 Detail Description 
 
Figure 1 pictorially represents how an agency can determine a project’s or plan’s 
significance for CEQA analysis using the non-zero threshold methodology.  The 
emissions associated with a project/plan are assumed to have a significant impact  
unless one can arrive at a less-than-significant finding by at least one of the 
methodologies below. 
 
1. Demonstrate that a General Plan (GP) or Regional Plan is in Compliance with AB32 
 

• For most GPs or RPs this will require demonstration that projected 2020 
emissions will be equal to or less than 1990 emissions. 

• GPs or RPs are expected to fully document 1990 and 2020 GHG emission 
inventories. 

• Projection of 2020 emissions is complicated by the fact that CARB is expected to 
promulgate emission reductions in the short term.  Until explicit CARB 
regulations are in place, unmitigated GP 2020 emission inventories represent 
business-as-usual scenarios. 

• EIRs for GPs or RPs which demonstrate 2020 mitigated emissions are less than or 
equal to 1990 emissions are considered less than significant. 

 
2. Demonstrate the Project is Exempt Based on SB 97 
 

• As specified in SB 97, projects that are funded under November 2006 Proposition 
1B (Highway Safety, Traffic Reduction, Air Quality and Port Security Bond Act) 
and 1C (Disaster Preparedness and Flood Prevention Bond Act) may be exempt 
from analysis until January 1, 2010. 
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• An exemption can be used in an ND, MND, or EIR to support a less than 
significant finding for GHG impacts. 

 
 
3. Demonstrate that the Project is on the ‘Green List’ 
 

• This list would include projects that are deemed a positive contribution to 
California efforts to reduce GHG emissions.  If the project is of the type described 
on the Green List it is considered less than significant. 

• If the Green List entry description requires mitigation for impacts other than 
GHG, this methodology can be used in MNDs or EIRs; if the Green List entry 
does not require mitigation this methodology can be used in NDs, MNDs, or 
EIRs. 

 
4. Demonstrate a Project’s Compliance with a General Plan 
 

• If a project is consistent with an appropriate General Plan’s Greenhouse Gas 
Reduction Plan (GGRP), a project can be declared less than significant. 

• Note that at this time there are no known jurisdictions that have a GGRP that has 
been fully subject to CEQA review.  While Marin County has adopted a forward-
thinking GGRP and it is described in the most recent GP update, the associated 
EIR does not analyze the secondary environmental impacts of some of the GGRP 
measures such as tidal energy.  While one can reference GGRPs that have not 
been reviewed fully in CEQA, to attempt to show a project’s compliance with 
such a plan as evidence that the project’s GHG emission contributions are less 
than significant may not be supported by substantial evidence that cumulative 
emissions are being fully addressed in the particular jurisdiction. 

• Compliance with a CEQA-vetted GGRP can be cited as evidence for all CEQA 
documents (Categorical Exemption, ND, MND, and EIR). 

 
5. Analyze GHG Emissions and Mitigate using the Tiered Methodology 
 

• Guidance and mitigation methodology for various development projects 
(residential, commercial, industrial) are listed in the form of tiered thresholds.  If a 
project incorporates the mitigation measures specified in the tiered threshold 
tables the project is considered less than significant. 

• All project emissions are considered less than significant if they are less than the 
threshold(s). 

• If the tiered approach requires mitigation, this methodology can be used in MNDs 
or EIRs; if the tiered approach does not require mitigation this methodology can 
be used in NDs, MNDs, or EIRs. 
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The Green List 
 

• The Green List would be a list of projects and project types that are deemed a 
positive contribution to California’s efforts to reduce GHG emissions. 

• If this approach is followed, it is suggested that CARB and the Attorney General 
(AG) are consulted prior to listing a project on the Green List to ensure 
consistency with CARB AB 32 efforts and to ensure that the Green List entries 
are consistent with how the AG office interprets AB 32 and GHG CEQA 
compliance. 

• The Green List should be updated every 6 months or as major regulatory or legal 
developments unfold. 

• Projects that are on the Green List are to be considered less than significant for 
GHG emissions purposes. 

• A tentative list of potential Green List entries is presented below.  Actual Green 
List entries should be far more specific and cover a broad range of project types 
and mitigation approaches.  The list below is merely a proof-of-concept for the 
actual Green List. 

 
1. Wind farm for the generation of wind-powered electricity 
2. Extension of transit lines to currently developed but underserved communities 
3. Development of high-density infill projects with easily accessible mass transit 
4. Small hydroelectric power plants at existing facilities that generate 5 mw or 

less (as defined in Class 28 Categorical Exemption) 
5. Cogeneration plants with a capacity of 50 mw or less at existing facilities (as 

defined in Class 29 Cat Exemption) 
6. Increase in bus service or conversion to bus rapid transit service along an 

existing bus line  
7. Projects with LEED "Platinum" rating 
8. Expansion of recycling facilities within existing urban areas 
9. Recycled water projects that reduce energy consumption related to water 

supplies that services existing development 
10. Development of bicycle, pedestrian, or zero emission transportation 

infrastructure to serve existing regions 
 
There are also several options for tiering and thresholds, as shown in Table 2 below.  One 
could establish strictly numeric emissions thresholds and require mitigation to below the 
specific threshold to make a finding of less than significant.  One could establish 
narrative emissions threshold that are based on a broader context of multiple approaches 
to GHG reductions and a presumption that projects of sufficiently low GHG intensity are 
less than significant. 
 
In Concept 2A, a zero threshold would be applied to projects and thus only projects that 
result in a reduction of GHG emissions compared to baseline emissions would be less 
than significant absent mitigation.  All projects would require quantified inventories.  All 
projects that result in a net increase of GHG emissions would be required to mitigate their 
emissions to zero through direct mitigation or through fees or offsets or the impacts  
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Table 2:  Approach 2 Tiering Options 
 Concept 2A 

Zero 
Concept 2B 
Quantitative 

Concept 2C 
Qualitative 

Tier 1 Project results in a net 
reduction of GHG emissions 
 
 
 
 
 
 
 
 
Less than Significant 

Project in compliance with an 
AB 32-compliant 
General/Regional Plan, on the 
Green List, or below Tier 2 
threshold. 
 
Level 1 Reductions 
(Could include such measures 
as:  bike parking, transit stops 
for planned route, Energy Star 
roofs, Energy Star appliances, 
Title 24, water use efficiency, 
etc.)   
 
Less than Significant 

Project in compliance with an 
AB 32-compliant 
General/Regional Plan, on the 
Green List, or below Tier 2 
threshold. 
 
Level 1 Reductions 
(See measures under 2B) 
 
 
Less than Significant 

Tier 2 Project results in net increase 
of GHG emissions 
 
 
Mitigation to zero 
(including offsets) 
 
 
Mitigated to Less than 
Significant 

Above Tier 2 threshold  
 
Level 2 Mitigation 
(Could include such measures 
as:  Parking reduction beyond 
code, solar roofs, LEED Silver 
or Gold Certification, exceed 
Title 24 by 20%, TDM 
measures, etc.) 
 
Mitigated to Less than 
Significant 

Above Tier 2 threshold 
 
 
Level 2 Mitigation 
(See measures under 2B) 
 
 
 
Mitigated to Less than 
Significant 

Tier 3 Mitigation infeasible to reduce 
emissions to zero 
(e.g., cost of offsets infeasible 
for project or offsets not 
available) 
 
 
 
 
 
 
 
 
 
 
Significant and Unavoidable 

Above Tier 2 threshold With 
Level 1, 2 Mitigation 
 
Level 3 Mitigation: 
(Could include such measures 
as:  On-site renewable energy 
systems, LEED Platinum 
certification, Exceed Title 24 
by 40%, required recycled 
water use for irrigation, zero 
waste/high recycling 
requirements, mandatory transit 
passes, offsets/carbon impact 
fees)   
 
Mitigated to Less than 
Significant 

Above Tier 3 thresholds 
 
 
 
Quantify Emissions, Level 3 
Mitigation (see measures under 
2B), and Offsets for 90% of 
remainder 
 
 
 
 
 
Significance and Unavoidable 

 
would be identified as significant and unavoidable.  This could be highly problematic and 
could eliminate the ability to use categorical exemptions and negative declarations for a 
wide range of projects. 
 
In Concepts 2B and 2C, the first tier of a tiered threshold includes projects that are within 
a jurisdiction with an adopted greenhouse gas reduction plan (GGRP) and General 
Plan/Regional Plan that is consistent with AB 32 (and in line with S-3-05), or are on the 
Green List, or are below the Tier 2 threshold.  All Tier 1 projects would be required to 
implement mandatory reductions required due to other legal authority (Level 1 
reductions) such as AB 32, Title 24, or local policies and ordinances.  With Level 1 
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reduction measures, qualifying Tier 1 projects would be considered less than significant 
without being required to demonstrate mitigation to zero. 
 
In Concept 2B, the Tier 2 threshold would be quantitative, and quantified inventories 
would be required.  Several quantitative threshold options are discussed below.  A more 
comprehensive set of Level 2 mitigation would be required.  If the project’s emissions 
still exceed the Tier 2 threshold, an even more aggressive set of Level 3 mitigation 
measures would be required including offsets (when feasible) to reduce emissions below 
the Tier 2 threshold. 
 
In Concept 2C, there would be two thresholds, a lower Tier 2 threshold (the “low bar”) 
and a higher Tier 3 threshold (the “high bar”).  The Tier 2 threshold would be the 
significance threshold for the purposes of CEQA and would be qualitative in terms of 
units (number of dwelling units, square feet of commercial space, etc.) or a per capita 
ratio.  Projects above the Tier 2 threshold would be required to implement the 
comprehensive set of Level 2 mitigation.  Projects below the Tier 2 threshold would not 
be required to quantify emissions or reductions.  The Tier 3 threshold would be a 
threshold to distinguish the larger set of projects for which quantification of emissions 
would be required.  Level 3 mitigation would be required and the project would be 
required to purchase offsets (when feasible) in the amount of 90 percent of the net 
emissions after application of Level 1 reductions and Level 2 and 3 mitigation.  A variant 
on Concept 2C would be to require mandatory Level 3 mitigation without quantification 
and offsets. 
 
Approach 2 Threshold Options 
 
Seven threshold options were developed for this approach.  The set of options are framed 
to capture different levels of new development in the CEQA process and thus allow 
different levels of mitigation.  Options range from a zero first-tier threshold (Threshold 
2.1) up to a threshold for GHG that would be equivalent to the capture level (i.e., number 
of units) of the current criteria pollutant thresholds used by some air districts (Threshold 
2.4).  The decision-based implementation approach discussed above could be used for 
any of these options.  Table 3 below compares the results of each of the approaches 
discussed here. 
 
Threshold 2.1: Zero First Tier Tiered Threshold. 
 
This option would employ the decision tree concept and set the first tier cut-point at 
zero.  The second tier cut-point could be one of the qualitative or quantitative 
thresholds discussed below.  First-tier projects would be required to implement a list 
of very feasible and readily available mitigation measures. 
 
Threshold 2.2:  Quantitative Threshold Based on Market Capture  
 
A single quantitative threshold was developed in order to ensure capture of 90 percent or 
more of likely future discretionary developments.  The objective was to set the emission 
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threshold low enough to capture a substantial fraction of future residential and non-
residential development that will be constructed to accommodate future statewide 
population and job growth, while setting the emission threshold high enough to 
exclude small development projects that will contribute a relatively small fraction of 
the cumulative statewide GHG emissions. 
 
The quantitative threshold was created by using the following steps: 
 

• Reviewing data from four diverse cities (Los Angeles in southern California and 
Pleasanton, Dublin, and Livermore in northern California) on pending 
applications for development. 

 
• Determining the unit (dwelling unit or square feet) threshold that would capture 

approximately 90 percent of the residential units or office space in the pending 
application lists.  

 
• Based on the data from the four cities, the thresholds selected were 50 residential 

units and 30,000 square feet of commercial space. 
 

• The GHG emissions associated with 50 single-family residential units and 30,000 
square feet of office were estimated and were found to be 900 metric tons and 800 
metric tons, respectively.  Given the variance on individual projects, a single 
threshold of 900 metric tons was selected for residential and office projects. 

 
• A 900 metric ton threshold was also selected for non-office commercial projects 

and industrial projects to provide equivalency for different projects in other 
economic sectors. 

 
• If this threshold is preferred, it is suggested that a more robust data set be 

examined to increase the representativeness of the selected thresholds.  At a 
minimum, a diverse set of at least 20 cities and/or counties from throughout the 
state should be examined in order to support the market capture goals of this 
threshold.  Further, an investigation of market capture may need to be conducted 
for different commercial project types and for industrial projects in order to 
examine whether multiple quantitative emissions thresholds or different 
thresholds should be developed. 

 
The 900-ton threshold corresponds to 50 residential units, which corresponds to the 84th 
percentile of projects in the City of Los Angeles, the 79th percentile in the City of 
Pleasanton, the 50th percentile in the City of Livermore and the 4th percentile in the City 
of Dublin.  This is suggestive that the GHG reduction burden will fall on larger projects 
that will be a relatively small portion of overall projects within more developed central 
cities (Los Angeles) and suburban areas of slow growth (Pleasanton) but would be the 
higher portion of projects within moderately (Livermore) or more rapidly developing 
areas (Dublin).  These conclusions are suggestive but not conclusive due to the small 
sample size.  The proposed threshold would exclude the smallest proposed developments 
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from potentially burdensome requirements to quantify and mitigate GHG emissions 
under CEQA.  While this would exclude perhaps 10 percent of new residential 
development, the capture of 90 percent of new residential development would establish a 
strong basis for demonstrating that cumulative reductions are being achieved across the 
state.  It can certainly serve as an interim measure and could be revised if subsequent 
regulatory action by CARB shows that a different level or different approach altogether is 
called for. 
 
The 900-ton threshold would correspond to office projects of approximately 35,000 
square feet, retail projects of approximately 11,000 square feet, or supermarket space of 
approximately 6,300 square feet.  35,000 square feet would correspond to the 46th 
percentile of commercial projects in the City of Los Angeles, the 54th percentile in the 
City of Livermore, and the 35th percentile in the City of Dublin.  However, the 
commercial data was not separated into office, retail, supermarket or other types, and thus 
the amount of capture for different commercial project types is not known.  The proposed 
threshold would exclude smaller offices, small retail (like auto-parts stores), and small 
supermarkets (like convenience stores) from potentially burdensome requirements to 
quantify and mitigate GHG emissions under CEQA but would include many medium-
scale retail and supermarket projects. 
 
The industrial sector is less amenable to a unit-based approach given the diversity of 
projects within this sector.  One option would be to adopt a quantitative GHG emissions 
threshold (900 tons) for industrial projects equivalent to that for the 
residential/commercial thresholds described above.  Industrial emissions can result from 
both stationary and mobile sources.  CARB estimates that their suggested reporting 
threshold for stationary sources of 25,000 metric tons accounts for more than 90 percent 
of the industrial sector GHG emissions (see Threshold 2.3 for 25,000 metric ton 
discussion).  If the CARB rationale holds, then a 900 metric ton threshold would likely 
capture at least 90 percent (and likely more) of new industrial and manufacturing sources.  
If this approach is advanced, we suggest further examination of industrial project data to 
determine market capture. 
 
This threshold would require the vast majority of new development emission sources to 
quantify their GHG emissions, apportion the forecast emissions to relevant source 
categories, and develop GHG mitigation measures to reduce their emissions. 
 
Threshold 2.3:  CARB Reporting Threshold 
 
CARB has recently proposed to require mandatory reporting from cement plants, oil 
refineries, hydrogen plants, electric generating facilities and electric retail providers, 
cogeneration facilities, and stationary combustion sources emitting ≥ 25,000 MT 
CO2e/yr.  AB 32 requires CARB to adopt a regulation to require the mandatory reporting 
and verification of emissions.  CARB issued a preliminary draft version of its proposed 
reporting requirements in August 2007 and estimates that it would capture 94 percent of 
the GHG emissions associated with stationary sources. 
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This threshold would use 25,000 metric tons per year of GHG as the CEQA 
significance level.  CARB proposed to use the 25,000 metric tons/year value as a 
reporting threshold, not as a CEQA significance threshold that would be used to 
define mitigation requirements.  CARB is proposing the reporting threshold to begin 
to compile a statewide emission inventory, applicable only for a limited category of 
sources (large industrial facilities using fossil fuel combustion).   
 
A 25,000 metric ton significance threshold would correspond to the GHG emissions 
of approximately 1,400 residential units, 1 million square feet of office space, 300,000 
square feet of retail, and 175,000 square feet of supermarket space.  This threshold would 
capture far less than half of new residential or commercial development. 
 
As noted above, CARB estimates the industrial-based criteria would account for greater 
than 90 percent of GHG emissions emanating from stationary sources.  However, 
industrial and manufacturing projects can also include substantial GHG emissions from 
mobile sources that are associated with the transportation of materials and delivery of 
products.  When all transportation-related emissions are included, it is unknown what 
portion of new industrial or manufacturing projects a 25,000-ton threshold would actually 
capture. 
 
An alternative would be to use a potential threshold of 10,000 metric tons considered by 
the Market Advisory Committee for inclusion in a Greenhouse Gas Cap and Trade 
System in California.  A 10,000 metric ton significance threshold would correspond to 
the GHG emissions of approximately 550 residential units, 400,000 square feet of office 
space, 120,000 square feet of retail, and 70,000 square feet of supermarket space.  This 
threshold would capture roughly half of new residential or commercial development. 
 
Threshold 2.4:  Regulated Emissions Inventory Capture 
 
Most California air districts have developed CEQA significance thresholds for NOx and 
ROG emissions to try to reduce emissions of ozone precursors from proposed sources 
that are not subject to NSR pre-construction air quality permitting.  The historical 
management of ozone nonattainment issues in urbanized air districts is somewhat 
analogous to today’s concerns with greenhouse gas emissions in that regional ozone 
concentrations are a cumulative air quality problem caused by relatively small amounts of 
NOx and ROG emissions from thousands of individual sources, none of which emits 
enough by themselves to cause elevated ozone concentrations.  Those same conditions 
apply to global climate change where the environmental problem is caused by emissions 
from a countless number of individual sources, none of which is large enough by itself to 
cause the problem.  Because establishment of NOx/ROG emissions CEQA significance 
thresholds has been a well-tested mechanism to ensure that individual projects address 
cumulative impacts and to force individual projects to reduce emissions under CEQA, 
this threshold presumes the analogy of NOx/ROG emission thresholds could be used to 
develop similar GHG thresholds.  
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The steps to develop a GHG emission threshold based on the NOx/ROG analogy were as 
follows: 
 

• For each agency, define its NOx/ROG CEQA thresholds. 
 

• For each agency, define the regional NOx/ROG emission inventory the agency is 
trying to regulate with its NOx/ROG thresholds. 

 
• For each agency, calculate the percentage of the total emission inventory for NOx 

represented by that agency’s CEQA emission threshold.  That value represents the 
“minimum percentage of regulated inventory” for NOx. 

 
• The current (2004) California-wide GHG emission inventory is 499 million 

metric tons per year of CO2 equivalent (MMT CO2e).  Apply the typical 
“minimum percentage of regulated inventory” value to the statewide GHG 
inventory, to develop a range of analogous GHG CEQA thresholds.  

 
The preceding methodology was applied to two different air quality districts: the Bay 
Area Air Quality Management District (BAAQMD), a mostly-urbanized agency within 
which most emissions are generated from urban areas; and the San Joaquin Valley Air 
Pollution Control District (SJVAPCD), which oversees emissions emanating in part from 
rural areas that are generated at dispersed agricultural sources and area sources.  For 
example, in the Bay Area the NOx threshold is 15 tons/year.  The total NOx inventory for 
2006 was 192,000 tons/year (525 tons/day).  The threshold represents 0.008 percent of 
the total NOx inventory.  Applying that ratio to the total statewide GHG emissions 
inventory of 499 MMT CO2e (2004) yields an equivalent GHG threshold of 39,000 MMT 
CO2e. 
 
The range of analogous CEQA GHG thresholds derived from those two agencies is 
tightly clustered, ranging from 39,000 to 46,000 tons/year.  A 39,000 to 46,000 metric ton 
threshold would correspond to the GHG emissions of approximately 2,200 to 2,600 
residential units, 1.5 to 1.8 million square feet of office space, 470,000 to 560,000 square 
feet of retail, and 275,000 to 320,000 square feet of supermarket space.  This threshold 
would capture far less than half of new residential or commercial development.  
Similarly, this threshold would capture less of new industrial/manufacturing GHG 
emissions inventory than Thresholds 2.2 or 2.3. 
 
Threshold 2.5:  Unit-Based Thresholds Based on Market Capture 
 
Unit thresholds were developed for residential and commercial developments in order to 
capture approximately 90 percent of future development.  The objective was to set the 
unit thresholds low enough to capture a substantial fraction of future housing and 
commercial developments that will be constructed to accommodate future statewide 
population and job growth, while setting the unit thresholds high enough to exclude small 
development projects that will contribute a relatively small fraction of the cumulative 
statewide GHG emissions.  Sector-based thresholds were created by using the same steps 
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and data used to create Threshold 2.2- Quantitative Threshold Based on Market 
Capture above. 
 
The distribution of pending application data suggests that the GHG reduction burden 
will fall on larger projects that will be a relatively small portion of overall projects 
within more developed central cities and suburban areas of slow growth but would be 
the higher portion of projects within moderately or rapidly developing areas.  The 
proposed threshold would exclude the smallest proposed developments from 
potentially burdensome requirements to quantify and mitigate GHG emissions under 
CEQA.  While this would exclude perhaps 10 percent of new residential development, 
the capture of 90 percent of new residential development would establish a strong basis 
for demonstrating that cumulative reductions are being achieved across the state.  It can 
certainly serve as an interim measure and could be revised if subsequent regulatory action 
by CARB shows that a different level or different approach altogether is called for. 
 
A similar rationale can be applied to the development of a commercial threshold.  
Threshold 2.5 would exclude many smaller businesses from potentially burdensome 
requirements to quantify and mitigate GHG emissions under CEQA.  It should be noted 
that the GHG emissions of commercial projects vary substantially.  For example, the 
carbon dioxide emissions associated with different commercial types were estimated as 
follows: 
 

• 30,000 square-foot (SF) office = 800 metric tons/year CO2 

 

• 30,000 SF retail = 2,500 metric tons/year CO2 

 

• 30,000 SF supermarket = 4,300 metric tons/year CO2 
 
Thus, in order to assure appropriate market capture on an emissions inventory basis, it 
will be important to examine commercial project size by type, instead of in the aggregate 
(which has been done in this paper). 
 
The industrial sector is less amenable to a unit-based approach given the diversity of 
projects within this sector.  One option would be to use a quantitative threshold of 900 
tons for industrial projects in order to provide for rough equivalency between different 
sectors.  Industrial emissions can result from both stationary and mobile sources.  
However, if the CARB rationale for > 90 percent stationary source capture with a 
threshold of 25,000 metric tons holds, then a 900 metric ton threshold would likely 
capture at least 90 percent (and likely more) of new industrial sources.  Further 
examination of unit-based industrial thresholds, such as the number of employees or 
manufacturing floor space or facility size, may provide support for a unit-based threshold 
based on market capture. 
 
This threshold would require the vast majority of new development emission sources to 
quantify their GHG emissions, apportion the forecast emissions to relevant source 
categories, and develop GHG mitigation measures to reduce their emissions. 
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Threshold 2.6.  Projects of Statewide, Regional, or Areawide Significance 
 
For this threshold, a set of qualitative, tiered CEQA thresholds would be adopted based 
on the definitions of “projects with statewide, regional or areawide significance” under 
the Guidelines for California Environmental Quality Act, CCR Title 14, Division 6, 
Section 15206(b).   
 
Project sizes defined under this guideline include the following: 
 

• Proposed residential development of more than 500 dwelling units. 
 

• Proposed shopping center or business establishment employing more than 1,000 
persons or encompassing more than 500,000 square feet of floor space. 

 
• Proposed commercial office building employing more than 1,000 persons or 

encompassing more than 250,000 square feet of floor space.  
 

• Proposed hotel/motel development of more than 500 rooms. 
 

• Proposed industrial, manufacturing or processing plant or industrial park planned 
to house more than 1,000 persons, or encompassing more than 600,000 square 
feet of floor space.  

 
These thresholds would correspond to the GHG emissions of approximately 9,000 metric 
tons for residential projects, 13,000 metric tons for office projects, and 41,000 metric tons 
for retail projects.  These thresholds would capture approximately half of new residential 
development and substantially less than half of new commercial development.  It is 
unknown what portion of the new industrial or manufacturing GHG inventory would be 
captured by this approach. 
 
Threshold 2.7 Efficiency-Based Thresholds 
 
For this approach, thresholds would be based on measurements of efficiency.  For 
planning efforts, the metric could be GHG emissions per capita or per job or some 
combination thereof.  For projects, the metric could be GHG emission per housing unit or 
per square foot of commercial space.  In theory, one could also develop metrics for GHG 
emissions per dollar of gross product to measure the efficiency of the economy. 
 
This approach is attractive because it seeks to benchmark project GHG intensity against 
target levels of efficiency.  The thresholds would need to be set such that there is 
reasonably foreseeable and sufficient reductions compared to business as usual to support 
meeting AB 32 and S-3-05 goals in time (in combination with command and control 
regulations).  Because this approach would require substantial data and modeling to fully 
develop, this is a concept considered as a potential future threshold and not appropriate 
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for interim guidance in the short term.  Thus, it is not evaluated in the screening 
evaluation in the next section. 
 
 Table 3 compares the results for each of the approaches. 
 
Table 3:  Comparison of Approach 2 Tiered Threshold Options 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Threshold GHG Emission 
Threshold 
(metric tons/year) 

Future Development Captured 
by GHG Threshold 

2.1:  Zero Threshold 0 tons/year All 

2.2:  Quantitative Threshold 
Based on Market Capture 

~900 tons/year Residential development > 50  
dwelling units 
Office space > 36,000 ft2 
Retail space >11,000 ft2 
Supermarkets >6.300 ft2 
small, medium, large industrial 

2.3:  CARB GHG Mandatory 
Reporting Threshold OR 
Potential Cap and Trade Entry 
Level 

25,000 metric tons/year 
OR 
10,000 metric tons/year 

Residential development >1,400 
dwelling units OR 550 dwelling units 
Office space >1 million ft2 OR 
400,000 ft2 
Retail space >300,000 ft2  OR 120,000 
ft2 
Supermarkets >175,000 ft2  OR 70,000 
ft2 
medium/larger industrial 

2.4: Regulated Inventory 
Capture 

40,000 – 50,000 metric 
tons/year 

Residential development >2,200 to 
2,600 dwelling units 
Office space >1.5 to 1.8 million ft2 
Retail space >470,000 to 560,000 ft2 
Supermarkets >270,000 to 320,000 ft2 
medium/larger industrial 

2.5:  Unit-Based Threshold 
Based on Market Capture 

Not applicable. Residential development >50 dwelling 
units 
Commercial space >50,000 ft2 
> small, medium, large industrial 
(with GHG emissions > 900 
tonsCO2e) 

2.6: Projects of Statewide, 
Regional, or Areawide 
Significance 

Not applicable. Residential development >500 dwelling 
units 
Office space >250,000 ft2 
Retail space >500,000 ft2 
Hotels >500 units 
Industrial project >1,000 employees 
Industrial project >40 acre or 650,000 
ft2 

2.7:  Efficiency-Based 
Thresholds 

TBD tons/year/person 
TBD tons/year/unit 

Depends on the efficiency measure 
selected. 
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Implementing CEQA With Tiered Thresholds 
 
Several issues related to Approach 2 are addressed below: 
 

1. Some applications of this approach may need to be embodied in a duly approved 
General Plan, or in some other formal regulation or ordinance to be fully 
enforceable.  Because CEQA does not expressly provide that projects may be 
deemed insignificant based on implementation of a set of mitigations, this 
approach may need to be supported with specific and enforceable mechanisms 
adopted with due public process. 

2. How would this concept affect adoption of air district rules and regulations?  
Proposed air district rules and regulations may be subject to CEQA like other 
projects and plans.  Thus, if significance thresholds were adopted by an APCD or 
AQMD, then they could also apply to air district discretionary actions.  If GHG 
emissions would be increased by a rule or regulation for another regulated 
pollutant, that would be a potential issue for review under CEQA. 

 
3. Mitigation measures may not be all-inclusive; better measures now or new future 

technology would make these measures obsolete.  The mandatory mitigation 
measures could be periodically updated to reflect current technology, feasibility, 
and efficiency. 

 
4. Total reduction may not be quantified or difficult to quantify.  CEQA only 

requires the adoption of feasible mitigation and thus the reduction effectiveness of 
required mitigation should not be in question.  However, the precise reduction 
effectiveness may indeed be difficult to identify.  As described above, if a 
quantitative threshold is selected as the measure of how much mitigation is 
mandated, then best available evidence will need to be used to estimate resultant 
GHG emissions with mitigation adoption.  If a qualitative threshold is selected, 
then it may not be necessary to quantify reductions. 

 
5. Difficult to measure progress toward legislative program goals.  One could 

require reporting of project inventories to the Climate Action Registry, air district, 
or regional council of governments, or other suitable body.  Collection of such 
data would allow estimates of the GHG intensity of new development over time, 
which could be used by CARB to monitor progress toward AB 32 goals. 

 
6. Measures may have adverse impacts on other programs.  The identification of 

mandatory mitigation will need to consider secondary environmental impacts, 
including those to air quality.  

 
7. Consideration of life-cycle emissions.  In many cases, only direct and indirect 

emissions may be addressed, rather than life-cycle emissions.  A project applicant 
has traditionally been expected to only address emissions that are closely related 
and within the capacity of the project to control and/or influence.  The long chain 
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8. of economic production resulting in materials manufacture, for example, 
involves numerous parties, each of which in turn is responsible for the GHG 
emissions associated with their particular activity.  However, there are 
situations where a lead agency could reasonably determine that a larger set of 
upstream and downstream emissions should be considered because they are 
being caused by the project and feasible alternatives and mitigation measures 
may exist to lessen this impact. 

 
Approach 2 Tiered Threshold with Mandatory Mitigation  
 
As shown in Table 2, due to the cumulative nature of GHG emissions and climate change 
impacts, there could be a level of mandatory reductions and/or mitigation for all projects 
integrated into a tiered threshold approach.  In order to meet AB 32 mandates by 2020 
and S-3-05 goals, there will need to be adoption of GHG reduction measures across a 
large portion of the existing economy and new development.  As such, in an effort to 
support a determination under CEQA that a project has a less than considerable 
contribution to significant cumulative GHG emissions, mitigation could be required on a 
progressively more comprehensive basis depending on the level of emissions. 
 

• Level 1 Reductions – These reduction measures would apply to all projects and 
would only consist of AB 32 and other local/state mandates.  They would be 
applied to a project from other legal authority (not CEQA).  Level 1 reductions 
could include such measures as bike parking, transit stops for planned routes, 
Energy Star roofs, Energy Star appliances, Title 24 compliance, water use 
efficiency, and other measures.  All measures would have to be mandated by 
CARB or local regulations and ordinances.   

 
• Level 2 Mitigation – Projects that exceed the determined threshold would be 

required to first implement readily available technologies and methodologies with 
widespread availability.  Level 2 Mitigation could include such measures as:  
parking reduction below code minimum levels, solar roofs, LEED Silver or Gold 
Certification, exceed Title 24 building standards by 20 percent, Traffic Demand 
Management (TDM) measures, and other requirements. 

 
• Level 3 Mitigation - If necessary to reduce emissions to the thresholds, more 

extensive mitigation measures that represent the top tier of feasible efficiency 
design would also be required.  Level 3 Mitigation could include such measures 
as:  on-site renewable energy systems, LEED Platinum certification, exceed Title 
24 building requirements by 40 percent, required recycled water use for 
irrigation, zero waste/high recycling requirements, mandatory transit pass 
provision, and other measures.   

 
• Offset Mitigation – If, after adoption of all feasible on-site mitigation, the project 

is still found to exceed a Tier 2 quantitative threshold, or exceed a Tier 3 
qualitative threshold, or if a project cannot feasibly implement the mandatory on-
site mitigation, then purchases of offsets could be used for mitigation.  In the case 
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of a quantitative threshold, the amount of purchase would be to offset below the 
Tier 2 significance threshold.  In the case of a qualitative threshold, the amount of 
purchase could be to offset GHG emissions overall to below the lowest 
equivalent GHG emissions among the Tier 2 qualitative thresholds.  With 
Threshold 2.5, this would be approximately 900 tons of GHG emissions 
(corresponding to 50 residential units).  With Threshold 2.6, this would be 
approximately 9,000 tons (corresponding to 500 residential units).  Alternatively, 
one could require purchase of offsets in the amount of a set percentage (such as 
90% or 50% for example) of the residual GHG emissions (after other mitigation).  
As discussed earlier, any decision to include or require the use of emission 
reduction credits (or offsets) must consider issues of availability, quality, and 
environmental justice. 

 
Substantial Evidence Supporting Different Thresholds 
 
If a project can be shown by substantial evidence not to increase GHG emissions relative 
to baseline emissions, then no fair argument will be available that the project contributes 
considerably to a significant cumulative climate change impact. 
 
It is more challenging to show that a project that increases GHG emissions above 
baseline emissions does not contribute considerably to a significant cumulative climate 
change impact.  It is critical therefore, to establish an appropriate cumulative context, in 
which, although an individual project may increase GHG emissions, broader efforts will 
result in net GHG reductions.   
 
Approach 1-based thresholds that by default will require an equal level of GHG 
reductions from the existing economy (Thresholds 1.1, 1.3, and 1.4) may be less 
supportable in the short run (especially before 2012) than Approach 1.2 (which requires 
new development to be relatively more efficient than a retrofitted existing economy).  
This is because, prior to 2012, there will only be limited mandatory regulations 
implementing AB 32 that could address the existing economy in a truly systematic way 
that can be relied upon to demonstrate that overall GHG reduction goals can be achieved 
by 2020.  Approach 1.2 will still rely on substantial reductions in the existing economy 
but to a lesser degree. 
 
Approach 1-based thresholds that would spread the mitigation burden across a sector 
(Threshold 1.3) or across a region (Threshold 1.4) will allow for tradeoffs between 
projects or even between municipalities.  In order to demonstrate that a sector or a region 
is achieving net reductions overall, there would need to be feasible, funded, and 
mandatory requirements in place promoting an overall reduction scheme, in order for a 
project to result in nominal net increased GHG emissions. 
 
Approach 2-based thresholds that capture larger portions of the new development GHG 
inventory (Thresholds 2.2 and 2.5) would promote growth that results in a smaller 
increase in GHG emissions; they may therefore be more supportable than thresholds that 
do not and that have a greater reliance on reductions in the existing economy (Thresholds 
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2.3, 2.4, and 2.6), especially in the next three to five years.  With an established 
cumulative context that demonstrates overall net reductions, all threshold approaches 
could be effective in ensuring growth and development that significantly mitigates 
GHG emissions growth in a manner that will allow the CARB to achieve the 
emission reductions necessary to meet AB 32 targets.  In that respect, all of these 
thresholds are supported by substantial evidence. 
 
Evaluation of Non-Zero Threshold Options 
 
Overarching issues concerning threshold development are reviewed below.  Where 
appropriate, different features or application of the two conceptual approaches and the 
various options for thresholds under each conceptual approach described above are 
analyzed.  The screening evaluation is summarized in Tables 4 (Approach 1) and 5 
(Approach 2).  The summary tables rate each threshold for the issues discussed below 
based on the level of confidence (low, medium or high) ascribed by J&S.  The confidence 
levels  relate  to whether a threshold could achieve a particular attribute, such as emission 
reduction effectiveness.  For example, a low emission reduction effectiveness rating 
means the threshold is not expected to capture a relatively large portion of the new 
development inventory. 
  
As described above, Threshold 2.7 is not included in this evaluation because the data to 
develop an efficiency-based threshold has not been reviewed at this time and because this 
threshold is not considered feasible as an interim approach until more detailed inventory 
information is available across the California economy. 
 
What is the GHG Emissions Effectiveness of Different Thresholds? 
 
Effectiveness was evaluated in terms of whether a threshold would capture a large 
portion of the GHG emissions inventory and thus require mitigation under CEQA to 
control such emissions within the larger framework of AB 32.  In addition, effectiveness 
was also evaluated in terms of whether a threshold would require relatively more or less 
GHG emissions reductions from the existing economy verses new development.  This is 
presumptive that gains from the existing economy (through retrofits, etc.) will be more 
difficult and inefficient relative to requirements for new development. 
 
Approach 1-based thresholds that require equivalent reductions relative to business-as-
usual (Thresholds 1.1, 1.3, and 1.4) for both the existing and new economy will be less 
effective than thresholds that support lower-GHG intensity new development (Approach 
1.2).  However, since Approach 1-based thresholds do not establish a quantitative 
threshold below which projects do not have to mitigate, the market capture for new 
development is complete. 
 
Approach 2-based thresholds can be more or less effective at capturing substantial 
portions of the GHG inventory associated with new development depending on where the 
quantitative or qualitative thresholds are set.  Lower thresholds will capture a broader 
range of projects and result in greater mitigation.  Based on the review of project data for 
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the select municipalities described in the Approach 2 section above, thresholds based on 
the CARB Reporting Threshold/Cap and Trade Entry Level (Threshold 2.4) or CEQA 
definitions of “Statewide, Regional or Areawide” projects (Threshold 2.6) will result in a 
limited capture of the GHG inventory.  Lower quantitative or qualitative thresholds 
(Thresholds 2.1, 2.2 and 2.5) could result in capture of greater than 90 percent of new 
development.   
 
Are the Different Thresholds Consistent with AB 32 and S-3-05? 
 
Thresholds that require reductions compared to business-as-usual for all projects or for a 
large portion of new development would be consistent with regulatory mandates.  In 
time, the required reductions will need to be adjusted from 2020 (AB 32) to 2050 (S-3-
05) horizons, but conceptually broad identification of significance for projects would be 
consistent with both of these mandates.  Thresholds that exclude a substantial portion of 
new development would likely not be consistent, unless it could be shown that other 
more effective means of GHG reductions have already been, or will be adopted, within a 
defined timeframe. 
 
All Approach 1-based thresholds would be consistent with AB 32 and S-3-05 if it can be 
demonstrated that other regulations and programs are effective in achieving the necessary 
GHG reduction from the existing economy to meet the overall state goals. 
 
Approach 2-based thresholds that include substantive parts of the new development GHG 
inventory (Thresholds 2.1, 2.2 and 2.5) will be more consistent with AB 32 and S-3-05 
than those that do not (Thresholds 2.3, 2.4, and 2.6) unless it can be demonstrated that 
other regulations and programs are effective in achieving the necessary GHG reduction 
from the existing economy to meet the overall state goals. 
 
What are the Uncertainties Associated with Different Thresholds? 
 
All thresholds have medium to high uncertainties associated with them due to the 
uncertainty associated with the effectiveness of AB 32 implementation overall, the new 
character of GHG reduction strategies on a project basis, the immaturity of GHG 
reduction technologies or infrastructure (such as widespread biodiesel availability), and 
the uncertainty of GHG reduction effectiveness of certain technologies (such as scientific 
debate concerning the relative lifecycle GHG emissions of certain biofuels, for example). 
 
In general, Approach 1-based thresholds have higher uncertainties than Approach 2 
thresholds because they rely on a constantly changing definition of business-as-usual.  
Threshold 1.2, with its relatively smaller reliance on the existing economy for GHG 
reductions has relatively less uncertainty than other Approach 1 thresholds.  Thresholds 
that spread mitigation more broadly (Thresholds 1.3 and 1.4) have less uncertainty by 
avoiding the need for every project to mitigate equally. 
 
Approach 2 thresholds with lower quantitative (2.1 and 2.2) or qualitative (2.5) 
thresholds will have uncertainties associated with the ability to achieve GHG reductions 



 
 

55 

CEQA
and

Climate Change
Chapter 7 
 

  CEQA with     
  Non-Zero GHG 
  Thresholds 

  Approach 2: Tiered 
 
 

from small to medium projects.  Approach 2 thresholds with higher quantitative (2.3, 
2.4) or qualitative (2.6) thresholds will have uncertainties associated with the ability 
to achieve relatively larger GHG reductions from the existing economy. 
 
What are Other Advantages/Disadvantages of the Different Thresholds? 
 
Thresholds with a single project metric (Thresholds 1.1, 1.2, 2.1, 2.2, 2.3, 2.4, 2.5, 
and 2.6) will be easier to apply to individual projects and more easily understood by 
project applicants and lead agencies broadly.  Thresholds that spread mitigation across 
sectors (1.3) or regions (1.4), while simple in concept, will require adoption of more 
complicated cross-jurisdictional reduction plans or evaluation of broad sector-based 
trends in GHG intensity reduction over time.  Approach 1 options would require all 
projects to quantify emissions in order to determine needed reductions relative to 
business-as-usual (which will change over time as described above).  Concepts that are 
unit-based (Threshold 2.5 and 2.6) will not result in thresholds that have equal amount of 
GHG emissions, and thus equity issues may arise. 
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Table 4: Non-Zero Threshold Evaluation Matrix  – Approach 1
Approach 1 1.1 1.2 1.3 1.4 

  
28% - 33% Reduction from BAU by 
2020 by Project 

50% Reduction from BAU by 2020 by 
Project 

28% - 33% Reduction by 2020 by 
Sector 

28% - 33% Reduction by 2020 by 
Region 

GHG Emissions 
Reduction Effectiveness 

Low - Captures all new projects but 
relies on a high level of reductions from 
the existing economy. 

Medium - Captures all new projects and 
has a more realistic level of reductions 
from the existing economy. 

Low - Captures all new projects but 
relies on a high level of reductions from 
the existing economy. 

Low - Captures all new projects but 
relies on a high level of reductions from 
the existing economy. 

Economic Feasibility 

Low - Some projects will not be able to 
afford this level of reduction without 
effective market-based mechanisms like 
offsets. 

Low - Some projects will not be able to 
afford this level of reduction without 
effective market-based mechanisms like 
offsets. 

Medium - Sectors as a whole will be 
better able to achieve reductions than 
individual projects. 

Low - Some regions and newly 
developed areas may not be able to 
afford this level of reduction without 
effective market-based mechanisms like 
offsets. 

Technical Feasibility 

Medium - Some projects will not be able 
to achieve this level of reduction without 
effective market-based mechanisms like 
offsets 

Low - Relatively larger set of  projects 
will not be able to achieve this level of 
reduction without effective market-based 
mechanisms like offsets 

High - Some projects will not be able to 
achieve this level of reduction without 
effective market-based mechanisms like 
offsets 

Medium - Some regions and newly 
developed areas may not be able to 
afford this level of reduction without 
effective market-based mechanisms like 
offsets. 

Logistical Feasibility 

Low - Absent broader reductions 
strategies, each project may reinvent the 
wheel each time to achieve mandated 
reductions. 

Low - Absent broader reductions 
strategies, each project may reinvent the 
wheel each time to achieve mandated 
reductions. 

Low - Absent broader reductions 
strategies, each project may reinvent the 
wheel each time to achieve mandated 
reductions. 

Low - Absent broader reductions 
strategies, each project may reinvent the 
wheel each time to achieve mandated 
reductions. 

Consistency with AB-32 
and S-03-05 

Medium - Would require heavy reliance 
on command and control gains. 

High Medium-High - Would rely on 
command and control gains, but would 
allow sectoral flexibility. 

Medium-High - Would rely on 
command and control gains, but would 
allow regional flexibility. 

Cost Effectiveness 

Low - Will require all types of projects 
to reduce the same regardless of the 
cost/ton of GHG reductions. 

Low - Will require all types of projects 
to reduce the same regardless of the 
cost/ton of GHG reductions. 

Low/Medium - Allows tradeoffs within 
sector between high and low cost 
reduction possibilities but not between 
sectors. 

Low/Medium - Allows tradeoffs within 
region between high and low cost 
reduction possibilities, but not between 
regions. 

Uncertainties 

High - BAU changes over time. 
Ability to reduce GHG emissions from 
existing economy will take years to 
demonstrate. 
Ability to limit GHG emissions from 
other new development will take years to 
demonstrate. 

Medium/High - BAU changes over 
time.  Ability to limit GHG emissions 
from other new development will take 
years to demonstrate. 

High - BAU changes over time. 
Ability to reduce GHG emissions from 
existing economy will take years to 
demonstrate. 
Ability to limit GHG emissions from 
other new development will take years to 
demonstrate. 

High - BAU changes over time. 
Ability to reduce GHG emissions from 
existing economy will take years to 
demonstrate. 
Ability to limit GHG emissions from 
other new development will take years to 
demonstrate. 

Other Advantages Simple/easy to explain. Simple/easy to explain. Spreads mitigation broadly Spreads mitigation broadly 

Other Disadvantages Requires all projects to quantify 
emissions. 

Requires all projects to quantify 
emissions. 

Requires all projects to quantify 
emissions. 

Requires all projects to quantify 
emissions. 
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Table 5: Non-Zero Threshold Evaluation Matrix  – Approach 2 
Approach 2 2.1 2.2 2.3 2.4 2.5 2.6 

  

Zero Threshold Quantitative 
(900 tons)  

Quantitative 
CARB Reporting 
Threshold/Cap and Trade 
(25,000 tons/ 10,000 tons) 

Quantitative  
Regulated Inventory 
Capture  
(~40,000 - 50,000 tons) 

Qualitative 
Unit-Based Thresholds 

Statewide, Regional or 
Areawide 
(CEQA Guidelines 
15206(b)). 

GHG Emissions 
Reduction 
Effectiveness 

High - Captures all 
sources. 

High - Market capture at 
>90%.  Captures diverse 
sources. 

Medium - Moderate 
market capture. 

Low - Low market 
capture. 

High - Market capture at 
~90%. Captures diverse 
sources;  excl. smallest proj. 

Medium - Moderate 
market capture. Excludes 
small and med. projects. 

Economic 
Feasibility 

Low - Early phases will 
be substantial change in 
BAU, esp. for smaller 
projects; may be 
infeasible to mitigate. 

Medium - Early phases 
will be substantial change 
in BAU, esp. for smaller 
projects; may be 
infeasible to mitigate. 

High - Large projects 
have greater ability to 
absorb cost. 

High - Large projects 
have greater ability to 
absorb cost. 

Medium - Early phases will 
be substantial change in 
BAU, esp. for smaller 
projects; may be infeasible 
to mitigate. 

High - Large projects 
have greater ability to 
absorb cost. 

Technical 
Feasibility 

Low - Early phases will 
be substantial change in 
BAU, esp. for smaller 
projects; may be 
infeasible to mitigate. 

Medium - Early phases 
will be substantial change 
in BAU, esp. for smaller 
projects;  may be 
inefficient to mitigate. 

High - Greater 
opportunities for multiple 
reduction approaches. 

High - Greater 
opportunities for multiple 
reduction approaches. 

Medium - Early phases will 
be substantial change in 
BAU, particularly for 
smaller projects may be 
inefficient to mitigate. 

High - Greater 
opportunities for multiple 
reduction approaches. 

Logistical 
Feasibility 

Low - Unless fee or offset 
basis,very difficult to 
mitigate all projects. 

Medium - BMPs broadly 
written to allow diversity; 
new req. will take time to 
integrate into new dev. 

High - Less mitigation. High - Less mitigation. Medium - BMPs broadly 
written to allow diversity; 
new req. will take time to 
integrate into new dev. 

High - Less mitigation. 

Consistency with 
AB-32 and S-03-05 

High - Market capture. High - Market capture at 
>90%. 

Low - Would rely on 
command and control 
success heavily. 

Low - Would rely on 
command and control 
success heavily. 

Medium - Need to 
demonstrate adequate 
market capture over time. 

Low - Would rely on 
command and control 
success heavily. 

Cost Effectiveness 

Low - Will result in 
inefficient mitigation 
approaches.  Efficiency 
will improve in time. 

Medium - Emphasis is on 
new dev., req. for 
mitigation will result in 
inefficient mitigation 
approaches in early 
phases.  Efficiency will 
improve in time. 

Medium - Relies on 
command and control 
reductions for existing 
economy more heavily.  
With focus on larger 
projects, eff. of mitigation 
for new dev. high. 

Medium - Relies on 
command and control 
reductions for existing 
economy more heavily.  
With focus on larger 
projects, eff. of mitigation 
for new dev. high. 

Medium - Emphasis is on 
new dev.; req. for 
mitigation will result in 
inefficient mitigation 
approaches in early phases.  
Efficiency will improve in 
time. 

Medium - Relies on 
command and control 
reductions for existing 
economy more heavily.  
With focus on larger 
projects, eff. of mitigation 
for new dev. high. 

Uncertainties 

High - Time to adapt for 
res. and comm.. sectors. 
Ability to mitigate 
without market-based 
mechanism for smaller 
projects unlikely. 

Medium/High - Time to 
adapt for res. and comm.. 
sectors. Ability to 
mitigate without market-
based mechanism for 
smaller projects uncertain. 

High - Gains from 
command and control 
likely longer to be 
realized. 

High - Gains from 
command and control 
likely longer to be 
realized. 

Medium/High - Time to 
adapt for res. and comm.. 
sectors. Ability to mitigate 
without market-based 
mechanism for smaller 
projects uncertain. 

High - Gains from 
command and control 
likely longer to be 
realized. 

Other Advantages 

Single threshold. Single threshold. 
BMPs can be updated. 
Greenlist can be updated. 

Single threshold. Does not 
change CEQA processing 
for most projects. CARB 
inventory = project inv.. 
All projects treated same. 

Single threshold.  
Does not change CEQA 
processing for most 
projects. Follows 
established SIP practice. 

BMPs can be updated. 
Greenlist can be updated. 
Unit-Based thresholds can 
be updated. 

Existing guideline. 
Does not change CEQA 
processing for most 
projects. Endorsed by Cal. 
Chapter of the APA. 

Other 
Disadvantages 

Requires all projects to 
quantify emissions. 

Requires nearly all 
projects to quantify 
emissions. 

    Sectoral projects have 
different GHG emis. Only 
largest projects to quantify 
emis. 

Sectoral projects have 
different GHG emissions. 
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Introduction 
 
This chapter evaluates the availability of various analytical methods and modeling 
tools that can be applied to estimate the greenhouse gas emissions from different 
project types subject to CEQA.  This chapter will also provide comments on the 
suitability of the methods and tools to accurately characterize a projects emissions and 
offer recommendations for the most favorable methodologies and tools available.  Some 
sample projects will be run through the methodologies and modeling tools to demonstrate 
what a typical GHG analysis might look like for a lead agency to meet its CEQA 
obligations.  The air districts retained the services of EDAW environmental consultants 
to assist with this effort.   
 
Methodologies/Modeling Tools 
 
There are wide varieties of discretionary projects that fall under the purview of CEQA.  
Projects can range from simple residential developments to complex expansions of 
petroleum refineries to land use or transportation planning documents.  It is more 
probably than not, that a number of different methodologies would be required by any 
one project to estimate its direct and indirect GHG emissions.  Table 10 contains a 
summary of numerous modeling tools that can be used to estimate GHG emissions 
associated with various emission sources for numerous types of project’s subject to 
CEQA.  The table also contains information about the models availability for public use, 
applicability, scope, data requirements and its advantages and disadvantages for 
estimating GHG emissions.   
 
In general, there is currently not one model that is capable of estimating all of a project’s 
direct and indirect GHG emissions.  However, one of the models identified in Table 9 
would probably be the most consistently used model to estimate a projects direct GHG 
emissions based on the majority of projects reviewed in the CEQA process.  The Urban 
Emissions Model (URBEMIS) is designed to model emissions associated with 
development of urban land uses.  URBEMIS attempts to summarize criteria air pollutants 
and CO2 emissions that would occur during construction and operation of new 
development.  URBEMIS is publicly available and already widely used by CEQA 
practitioners and air districts to evaluate criteria air pollutants emissions against air 
district-adopted significance thresholds.  URBEMIS is developed and approved for 
statewide use by CARB.  The administrative reasons for using URBEMIS are less 
important than the fact that this model would ensure consistency statewide in how CO2 
emissions are modeled and reported from various project types.   
 
One of the shortfalls of URBEMIS is that the model does not contain emission factors for 
GHGs other than CO2, except for methane (CH4) from mobile-sources, which is 
converted to CO2e.  This may not be a major problem since CO2 is the most important 
GHG from land development projects.  Although the other GHGs have a higher global 
warming potential, a metric used to normalize other GHGs to CO2e, they are emitted in 
far fewer quantities.  URBEMIS does not calculate other GHG emissions associated with 
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off-site waste disposal, wastewater treatment, emissions associated with goods and 
services consumed by the residents and workers supported by a project.  Nor does 
URBEMIS calculate GHGs associated with consumption of energy produced off-site.  
(For that matter, URBEMIS does not report criteria air pollutant emissions from these 
sources either).   
 
Importantly, URBEMIS does not fully account for interaction between land uses in its 
estimation of mobile source operational emissions.  Vehicle trip rates are defaults derived 
from the Institute of Transportation Engineers trip generation manuals.  The trip rates are 
widely used and are generally considered worst-case or conservative.  URBEMIS does 
not reflect “internalization” of trips between land uses, or in other words, the concept that 
a residential trip and a commercial trip are quite possibly the same trip, and, thus, 
URBEMIS counts the trips separately.  There are some internal correction settings that 
the modeler can select in URBEMIS to correct for “double counting”; however, a project-
specific “double-counting correction” is often not available.  URBEMIS does allow the 
user to overwrite the default trip rates and characteristics with more project-specific data 
from a traffic study prepared for a project. 
 
Residential, Commercial, Mixed-Use Type Projects/ Specific Plans 
 
Direct Emissions 
 
URBEMIS can be used to conduct a project-specific model run and obtain CO2e 
emissions for area and mobile sources from the project, and convert to metric tons CO2e.  
When a project-specific traffic study is not available, the user should consult with their 
local air district for guidance.  Many air district staff are experienced practitioners of 
URBEMIS and can advise the lead agency or the modeler on how to best tailor 
URBEMIS default input parameters to conduct a project-specific model run.  When a 
traffic study has been prepared for the project, the user must overwrite default trip length 
and trip rates in URBEMIS to match the total number of trips and vehicle miles traveled 
(VMT) contained in the traffic study to successfully conduct a project-specific model run.  
URBEMIS is recommended as a calculation tool to combine the transportation study (if 
available) and EMFAC emission factors for mobile-sources.  Use of a project-specific 
traffic study gets around the main shortfall of URBEMIS: the lack of trip internalization.  
URBEMIS also provides the added feature of quantifying direct area-source GHG 
emissions.  
 
Important steps for running URBEMIS 
 

1. Without a traffic study prepared for the project, the user should consult with the 
local air district for direction on which default options should be used in the 
modeling exercise.  Some air districts have recommendations in the CEQA 
guidelines. 

 
2. If a traffic study was prepared specifically for the project, the following  

information must be provided: 



 
 

61 

CEQA
and

Climate Change

Chapter 8  
 

  Analytical  
  Methodologies 
  For GHG 

a. Total number of average daily vehicle trips or trip-generation rates by 
land use type per number of units; and, 

b. Average VMT per residential and nonresidential trip. 

c. The user overwrites the “Trip Rate (per day)” fields for each land use in 
URBEMIS such that the resultant “Total Trips” and the “Total VMT” 
match the number of total trips and total VMT contained in the traffic 
study. 

d. Overwrite “Trip Length” fields for residential and nonresidential trips in 
UBEMIS with the project-specific lengths obtained form the traffic study.  

3. Calculate results and obtain the CO2 emissions from the URBEMIS output file 
(units of tons per year [TPY]). 

Indirect Emissions 
 
URBEMIS does estimate indirect emissions from landscape maintenance equipment, hot 
water heaters, etc.  URBEMIS does not however, provide modeled emissions from 
indirect sources of emissions, such as those emissions that would occur off-site at utility 
providers associated with the project’s energy demands.  The California Climate Action 
Registry (CCAR) Protocol v.2.2 includes methodology, which could be used to quantify 
and disclose a project’s increase in indirect GHG emissions from energy use.  Some 
assumptions must be made for electrical demand per household or per square foot of 
commercial space, and would vary based on size, orientation, and various attributes of a 
given structure.  An average rate of electrical consumption for residential uses is 7,000 
kilowatt hours per year per household and 16,750 kilowatt hours per thousand square feet 
of commercial floor space.  Commercial floor space includes offices, retail uses, 
warehouses, and schools.  These values have been increasing steadily over the last 20 
years.  Energy consumption from residential uses has increased due to factors such as 
construction and occupation of larger homes, prices of electricity and natural gas, and 
increased personal income allowing residents to purchase more electronic appliances.  
Commercial energy consumption is linked to factors such as vacancy rates, population, 
and sales.  
 
The modeler will look up the estimated energy consumption for the project’s proposed 
land uses under year of project buildout, or use the values given in the previous paragraph 
for a general estimate.  The CCAR Protocol contains emission factors for CO2, CH4, and 
nitrous oxide.  The “CALI” region grid serves most of the State of California.  If a user 
has information about a specific utility provider’s contribution from renewable sources, 
the protocol contains methodology to reflect that, rather than relying on the statewide 
average grid.  The incremental increase in energy production associated with project 
operation should be accounted for in the project’s total GHG emissions for inclusion in 
the environmental document.   
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The incremental increase in energy production associated with project operation should 
be accounted for in the project’s total GHG emissions, but it should be noted that these 
emissions would be closely controlled by stationary-source control-based regulations and 
additional regulations are expected under AB 32.  However, in the interest of disclosing 
project-generated GHG emissions and mitigating to the extent feasible, the indirect 
emissions from off-site electricity generation can be easily calculated for inclusion in the 
environmental document. 
 
Example Project Estimates for GHG Emissions 
 
Residential Project 
 
Project Attributes: 
 

• 68 detached dwelling units 
• 15.9 acres 
• 179 residents 
• 0 jobs 
• Located in unincorporated Placer County (PCAPCD jurisdiction) 
• Analysis year 2009 

As shown in Table 6, the project’s direct GHG emissions per service population (SP) 
would be approximately 8 metric tons CO2e/SP/year.  
 
Table 6: Residential Project Example GHG Emissions Estimates 

URBEMIS Output (Project Specific) Metric Tons/Year 
CO2e 

Demographic Data 

Area-source emissions 251 Residents 179 

Mobile-source emissions 1,044 Jobs 0 

Indirect emissions (from CCAR 
Protocol)   

174 

Total operational emissions 1,469 

Operational emissions/SP  8.2 

Service population 179 

Notes: 
CO2e = carbon dioxide equivalent; CCAR = California Climate Action Registry; SP = service population(see definition of service 
population below in discussion of Normalization/Service Population Metric).  
 
Sources: EDAW 2007, ARB 2007b, CCAR 2007, CEC 2000 

 
Commercial Project 
 
Project Attributes: 
 

• Free Standing Discount Superstore: 241 thousand square feet (ksf) 
• 0 residents 
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• 400 jobs 
• Located in the San Joaquin Valley Air Pollution Control District’s (SJVAPCD) 

jurisdiction 
• Analysis year 2009 

 
 
Table 7: Commercial Project Example GHG Emissions Estimates 

URBEMIS Output (Project Specific) Metric Tons/Year 
CO2e 

Demographic Data 

Area-source emissions 464 Residents 0 

Mobile-source emissions 13,889 Jobs 400 

Indirect emissions (from CCAR Protocol)  1,477 

Total operational emissions 15,830 

Operational emissions/SP  39.6 

Service population 400 

Notes: 
CO2e = carbon dioxide equivalent; CCAR = California Climate Action Registry; SP = service population (see definition of service 
population below in discussion of Normalization/Service Population Metric). 
 
Sources: EDAW 2007, ARB 2007b, CCAR 2007, CEC 2000 

 
Specific Plan 
 
If used traditionally with default trip rates and lengths, rather than project-specific 
(Traffic Analysis Zone-specific) trip rates and lengths, URBEMIS does not work well for 
specific plan or general plan-sized projects with multiple land use types proposed.  
However, in all instances, projects of these sizes (several hundred or thousand acres) 
would be accompanied by a traffic study.  Thus, for large planning-level projects, 
URBEMIS can be used as a calculation tool to easily obtain project-specific mobile-
source emissions.  The user should follow the steps discussed above; wherein he/she 
overwrites the default ITE trip rates for each land use type with that needed to make total 
VMT match that contained in the traffic study.  The URBEMIS interface is a simple 
calculator to combine the traffic study and EMFAC emissions factors for mobile-source 
CO2.  
 
Project Attributes: 
 

• 985 acres 
• Total dwelling units: 5,634 
• Commercial/Mixed Use: 429 ksf 
• Educational: 2,565 ksf 
• 14,648 residents 
• 3,743 jobs 
• Located in Sacramento County (SMAQMD jurisdiction) 
• Analysis year 2009 
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Table 8: Specific Plan Example GHG Emissions Estimates 
URBEMIS Output (Project Specific) Metric Tons/Year 

CO2e 
Demographic Data 

Area-source emissions 23,273 Residents 14,648 

Mobile-source emissions 73,691 Jobs 3,743 

Indirect emissions (from CCAR 
Protocol)  

32,744 

Total operational emissions 129,708 

Operational emissions/SP  7.1 

Service 
population 18,391 

Notes: 
CO2e = carbon dioxide equivalent; CCAR = California Climate Action Registry; SP = service population (see definition of 
service population below in discussion of Normalization/Service Population Metric). 
 
Sources: EDAW 2007, ARB 2007b, CCAR 2007, CEC 2000 

 
The specific plan example, when compared to the residential or commercial examples, 
illustrates the benefit of a mixed-use development when you look at CO2e emissions per 
resident or job (service population) metric (see definition of service population below in 
discussion of Normalization/Service Population Metric).  Though this particular specific 
plan is not an example of a true jobs/housing balance, the trend is clear: accommodating 
residents and jobs in a project is more efficient than residents or jobs alone. 
 
Stationary- and Area-Source Project Types 
 
GHG emissions from stationary or area sources that require a permit to operate from the 
air district also contain both direct and indirect sources of emissions.  Examples of these 
types of sources would be fossil fuel power plants, cement plants, landfills, wastewater 
treatment plants, gas stations, dry cleaners and industrial boilers.  All air districts have 
established procedures and methodologies for projects subject to air district permits to 
calculate their regulated pollutants.  It is anticipated that these same procedures and 
methodologies could be extended to estimate a permitted facility’s GHG calculations.  
For stationary and area sources that do not require air district permits, the same 
methodologies used for permitted sources could be used in addition to URBEMIS 
and CCAR GRP to calculate GHG emissions from these facilities. 
 
Wastewater Treatment Facilities 
 
Direct GHG emissions associated with a proposed waste water treatment plant can be 
calculated using AP-42 emission factors from Chapter 4.3.5 Evaporative Loss Sources: 
Waste Water-Greenhouse Gases and the CCAR methodology.  In general, most 
wastewater operations recover CH4 for energy, or use a flare to convert the CH4 to CO2.  
There are many types of wastewater treatment processes and the potential for GHG 
emissions from different types of plants varies substantially.  There is not one standard 
set of emission factors that could be used to quantify GHG emissions for a state 
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“average” treatment plant.  Thus, research will need to be conducted on a case-by-case 
basis to determine the “Fraction Anaerobically Digested” which is a function of the 
type of treatment process.  Indirect emissions from these facilities can be calculated 
using the CCAR energy use protocols and URBEMIS model for transportation 
emissions. 
 
Solid Waste Disposal Facilities 
 
Air districts will have emission estimate methodologies established for methane 
emissions at permitted landfills.  In addition, EPA’s Landfill Gas Emissions Model 
(LandGem) and the CCAR methodology could also be used to quantify GHG emissions 
from landfill off gassing; however, this model requires substantial detail be input.  The 
model uses a decomposition rate equation, where the rate of decay is dependent on the 
quantity of waste in place and the rate of change over time.  This modeling tool is free to 
the public, but substantial project detail about the operation of the landfill is needed to 
run the model.  Indirect emissions from these facilities can be calculated using the CCAR 
energy use protocols and URBEMIS model for transportation emissions. 
 
Construction Emissions 
 
GHG emissions would occur during project construction, over a finite time.  In addition, 
a project could result in the loss of GHG sequestration opportunity due primarily to the 
vegetation removed for construction.  URBEMIS should be used to quantify the mass of 
CO2 that would occur during the construction of a project for land development projects.  
Some construction projects would occur over an extended period (up to 20–30 years on a 
planning horizon for general plan buildout, or 5–10 years to construct a dam, for 
example).  OFFROAD emission factors are contained in URBEMIS for CO2 emissions 
from construction equipment.  For other types of construction projects, such as roadway 
construction projects or levee improvement projects, SMAQMD’s spreadsheet modeling 
tool, the Road Construction Emissions Model (RoadMod), should be used.  This tool is 
currently being updated to include CO2 emissions factors from OFFROAD. 
 
The full life-cycle of GHG emissions from construction activities is not accounted for in 
the modeling tools available, and the information needed to characterize GHG emissions 
from manufacture, transport, and end-of-life of construction materials would be 
speculative at the CEQA analysis level.  The emissions disclosed will be from 
construction equipment and worker commutes during the duration of construction 
activities.  Thus, the mass emissions in units of metric tons CO2e/year should be reported 
in the environmental document as new emissions. 
 
General Plans 
 
In the short-term, URBEMIS can be used as a calculation tool to model GHG emissions 
from proposed general plans, but only if data from the traffic study is incorporated into 
model input.  The same methodology applied above in the specific plan example applies 
to general plans.  The CCAR GRP can be used to approximate indirect emissions from 
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increased energy consumption associated with the proposed plan area.  The same models 
and methodologies discussed previously for wastewater, water supply and solid waste 
would be used to estimate indirect emissions resulting from buildout of the general plan. 
 
In the longer-term, more complex modeling tools are needed, which would integrate 
GHG emission sources from land use interaction, such as I-PLACE3S or CTG 
Energetics’ Sustainable Communities Custom Model attempt to do.  These models are 
not currently available to the public and only have applicability in certain areas of the 
state.  It is important that a tool with statewide applicability be used to allow for 
consistency in project treatment, consideration, and approval under CEQA. 
 
Scenarios 
 
At the general plan level, the baseline used for analyzing most environmental impacts of 
a general plan update is typically no different from the baseline for other projects.  The 
baseline for most impacts represents the existing conditions, normally on the date the 
Notice of Preparation is released.  Several comparative scenarios could be relevant, 
depending on the exact methodological approach and significance criteria used for GHG 
assessment: 
 

• Existing Conditions.  The GHG emissions associated with the existing, on-the-
ground conditions within the planning area. 

 
• 1990 conditions.  The GHG emissions associated with the general plan area in 

1990.  This is relevant due to the state’s AB 32 GHG emission reduction goals’ 
benchmark year of 1990.  The GHG-efficiency of 1990 development patterns 
could be compared to that of the general plan buildout.   

 
• Buildout of the Existing General Plan.  The GHG emissions associated with 

buildout of the existing general plan (without the subject update).  This is the no 
project alternative for the purposes of general plan CEQA analysis. 

 
• Buildout of the Updated General Plan.  The GHG emissions associated with 

buildout of the general plan, as proposed as a part of the subject update.  This 
would include analysis of any changes included as a part of the general plan 
update for the existing developed portions of the planning area.  Many 
communities include redevelopment and revitalization strategies as a part of the 
general plan update.  The general plan EIR can include assumptions regarding 
what level and type of land use change could be facilitated by infill and 
redevelopment.  Many jurisdictions wish to provide future projects consistent 
with these land use change assumptions with some environmental review 
streamlining.  In addition, many communities include transit expansions, 
pedestrian/bicycle pathway improvements, multi-modal facility construction, 
travel demand policies, energy efficiency policies, or other measures that could 
apply to the existing developed area, just as they may apply to any new growth 



 
 

67 

CEQA
and

Climate Change

Chapter 8  
 

  Analytical  
  Methodologies 
  For GHG 

areas.  Such policies could affect the overall GHG emissions of the built out 
general plan area. 

 
• Increment between Buildout of Updated General Plan and Existing General 

Plan Area.  There are many important considerations associated with the 
characterization of the impact of the General Plan update.  The actual GHG 
emissions impact could be described as the difference between buildout under the 
existing and proposed land use plan (No-Build Alternative).  However, the courts 
have held that an EIR should also analyze the difference between the proposed 
General Plan and the existing environment (Environmental Planning & 
Information Council v. County of El Dorado (EPIC) (1982) 131 Cal.App.3d 350).  
At the General Plan level, over the course of buildout, some new land uses are 
introduced, which could potentially add operational GHG emissions and 
potentially remove existing sequestration potential.  Some properties become 
vacant and are not redeveloped.  Other properties become vacant and then are 
redeveloped.  Communities cannot pretend to understand fully in advance each 
component of land use change.  The programmatic document is the preferred 
method of environmental analysis.  Through this programmatic framework, 
communities develop buildout assumptions as a part of the General Plan that are 
normally used as a basis of environmental analysis.  For certain aspects of the 
impact analysis, it becomes important not just to understand how much “new 
stuff” could be accommodated under the updated General Plan, but also the 
altered interactions between both “new” and “existing” land uses within the 
planning area.  As addressed elsewhere, there are tools available for use in 
understanding land use/transportation interactions at the General Plan level.  
Without the GHG targets established by AB 32, a simple mass comparison of 
existing conditions to General Plan buildout might be appropriate. 

 
However, within the current legal context, the GHG efficiency of the updated General 
Plan becomes the focus of analysis.  Some options in this regard include: 
 

• Estimate the GHG emissions associated with all the land uses included within the 
planning area upon buildout of the General Plan using no project specific 
information (regional, countywide, or statewide defaults).  Estimate GHG 
emissions using project specific information from the transportation engineer, 
transportation demand policies, community design elements, energy efficiency 
requirements, wastewater treatment and other public infrastructure design 
changes, and other components.  Compare these two calculations.  Is the second 
calculation reduced by the percent needed to meet AB 32 goals compared to the 
first calculation? 

 
• Estimate the GHG emissions associated with the 1990 planning area and the per-

capita or per-service population GHG associated with the 1990 planning area.  
(Many communities are establishing GHG inventories using different tools).  
Estimate the GHG emissions associated with buildout of the proposed General 
Plan update and the resulting per-capita or per-service population GHG 
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emissions.  Compare the two calculations.  Is the General Plan buildout per-capita 
or per-service population level greater than the 1990 estimate? 

 
Example General Plan Update:  Proposed new growth area 
 
Project Attributes: 

• 10,050 single family dwelling units 
• 652 multi-family dwelling units 
• 136 acres parks 
• 2,047 ksf commercial (regional shopping center) 
• 2,113 ksf office 
• 383 acres industrial park 
• 31,293 new residents 
• 4,945 new jobs 
• Located in Stanislaus County (SJVAPCD jurisdiction) 
• Analysis year 2025 

 
Table 9: General Plan Example GHG Emissions Estimates 
URBEMIS Output (Project Specific) Metric Tons/Year 

CO2e 
Demographic Data 

Construction emissions 12,083*  

Area-source emissions 45,708 
Residents 31,293 

Mobile-source emissions 263,954 

Indirect emissions (from CCAR Protocol) 78,385 
Jobs 
 

4,945 
 

Total operational emissions 388,046 

Operational emissions/SP  10.7 
Service population 36,238 

 

* Approximately 241,656 metric tons CO2e total at general plan buildout (assumes 20-year buildout period).  Construction emissions 
were not included in total operational emissions. 
Notes: 
CO2e = carbon dioxide equivalent; CCAR = California Climate Action Registry; SP = service population (see definition of service 
population below in discussion of Normalization/Service Population Metric). 
Sources: EDAW 2007, ARB 2007b, CCAR 2007, CEC 2000 

 
Due to the programmatic level of analysis that often occurs at the general plan level, and 
potential for many relevant GHG emission quantities, it could be preferable to use a 
qualitative approach.  Such an analysis could address the presence of GHG-reducing 
policy language in the general plan. 
 
Three possible tiers of approaches to addressing GHG mitigation strategies, either as 
general plan policy, general plan EIR mitigation measures, or both, include: 
 

• Forward planning 
• Project toolbox 
• Defer to GHG reductions plan 

 



 
 

69 

CEQA
and

Climate Change

Chapter 8  
 

  Analytical  
  Methodologies 
  For GHG 

The three basic approaches are described below. 
 
1.  Bring reduction strategies into the plan itself.  The most effective way for local 
jurisdictions to achieve GHG emissions reductions in the medium- and long-term is 
through land use and transportation policies that are built directly into the community 
planning document.  This involves creating land use diagrams and circulation 
diagrams, along with corresponding descriptive standards, that enable and encourage 
alternatives to travel and goods movement via cars and trucks.  The land use and 
circulation diagrams provide a general framework for a community where people can 
conduct their everyday business without necessarily using their cars.  The overall 
community layout expressed as a part of the land use and circulation diagrams is 
accompanied by a policy and regulatory scheme designed to achieve this community 
layout.  Impact fees, public agency spending, regulations, administrative procedures, 
incentives, and other techniques are designed to facilitate land use change consistent with 
the communities’ overall vision, as expressed in policy and in the land use diagram.  
There are many widely used design principles that can be depicted in land use and 
circulation diagrams and implemented according to narrative objectives, standards, and 
policies: 
 

• Connectivity.  A finely-connected transportation network shortens trip lengths 
and creates the framework for a community where homes and destinations can be 
placed close in proximity and along direct routes.  A hierarchical or circuitous 
transportation network can increase trip lengths and create obstacles for walking, 
bicycling, and transit access.  This policy language would likely be found in the 
Circulation Element. 

 
• Compactness.  Compact development, by its nature, can increase the efficiency of 

infrastructure provision and enable travel modes other than the car.  If 
communities can place the same level of activity in a smaller space, GHG 
emissions would be reduced concurrently with VMT and avoid unnecessary 
conversion of open space.  This policy language would likely be found in the 
Land Use Element. 

 
• Diversity.  Multiple land use types mixed in proximity around central “nodes” of 

higher-activity land uses can accommodate travel through means other than a car.  
The character and overall design of this land use mix is, of course, different from 
community to community.  This policy language would likely be found in the 
Land Use Element. 

 
• Facilities.  Pedestrian, bicycle, and public transportation improvements, planning, 

and programming are sometimes an afterthought.  To get a more GHG-efficient 
mode share, safe and convenient bike lanes, pedestrian pathways, transit shelters, 
and other facilities are required to be planned along with the vehicular travel 
network.  This policy language would likely be found in the Circulation Element. 

 



 
 
 

70 

CEQA 
and 

Climate Change 

• Redevelopment.  One way to avoid GHG emissions is to facilitate more efficient 
and economic use of the lands in already-developed portions of a community.  
Reinvestment in existing neighborhoods and retrofit of existing buildings is 
appreciably more GHG efficient than greenfield development, and can even 
result in a net reduction in GHG emissions.  This policy language would likely be 
found in the Conservation or Land Use Element. 

 
• Housing and Employment.  Most communities assess current and future 

economic prospects along with long-range land use planning.  Part of the 
objective for many communities is to encourage the coalescence of a labor force 
with locally available and appropriate job opportunities.  This concept is best 
known as “jobs-housing balance.”  This policy language would likely be found in 
the Housing Element. 

 
• Planning Level Versus Project Level.  For transportation-related GHG emissions 

that local governments can mitigate through land use entitlement authority, the 
overall community land use strategy and the overall transportation network are 
the most fruitful areas of focus.  The reduction capacity of project-specific 
mitigation measures is greatly limited if supportive land use and transportation 
policies are lacking at the community planning level.  The regional economic 
context, of course, provides an important backdrop for land use and 
transportation policy to address GHG emissions.  Within this context, the general 
plan is the readily available tool for local governments to establish such land use 
and transportation strategies.  This policy language would likely be found in the 
Land Use and Circulation Elements. 

 
• Shipping Mode Shift.  Locate shipping-intensive land uses in areas with rail 

access.  Some modes of shipping are more GHG-intensive than others.  Rail, for 
example, requires only about 15 to 25 percent of the energy used by trucks to ship 
freight equivalent distances and involves reduced transportation-related GHG 
emissions.  Cities and counties have little direct control over the method of 
shipment that any business may choose.  Nevertheless, as a part of the general 
planning process, cities and counties can address constraints on the use of rail for 
transporting goods.  This policy language would likely be found in the Land Use 
and Circulation Elements. 

 
2.  Provide a “toolbox” of strategies after the project site has been selected.  In addition to 
the examples of design principles that are built into the community planning process, 
communities can offer project applicants a range of tools to reduce GHG emissions.  
Mitigation strategies are elaborated in detail in Chapter 9. 
 
3.  Defer to General Plan implementation measure.  Develop and implement a GHG 
Emissions Reduction Plan.  Another option for local governments would be development 
of an implementation measure as a part of the general plan that outlines an enforceable 
GHG reduction program.  Perhaps the most well known example of this approach is the 
result of California’s Attorney General settlement of the lawsuit brought against San 
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Bernardino County.  The County has agreed to create a 1990 GHG inventory and 
develop measures to reduce such emissions according to the state’s overall goals. 
Other communities have pursued similar programs (i.e., the City of San Diego, Marin 
County).  Along with the inventories, targets, and example reduction measures, these 
programs would include quantitative standards for new development; targets for 
reductions from retrofitting existing development; targets for government operations; 
fee and spending program for GHG reduction programs; monitoring and reporting; and 
other elements. The local government itself should serve as a model for GHG reduction 
plan implementation, by inventorying emissions from government operations and 
achieving emission reductions in accordance with the plan’s standards.  An optional 
climate change element could be added to contain goals, policies, and this 
implementation strategy, or this could belong in an optional air quality element. 
 
Other Project Types 
 
Air District Rules, Regulations and Air Quality Plans 
 
Air district air quality plans, rules and regulations could have the potential to increase or 
decrease GHG emissions within their respective jurisdiction.  In general, air district air 
quality plans, rules and regulations act to reduce ozone precursors, criteria air pollutant 
and toxic air contaminant emissions, which would almost always act to reduce GHG 
emissions simultaneously.  However, this may not always be the case.   
 
Air Quality Plans 
 
Air districts will have to include GHG emissions analysis as part of their criteria air 
pollutant and toxic air contaminant air pollutant analysis when considering the adoption 
of air quality plans and their subsequent rules and regulations needed to implement the 
plans.  Multiple models and methodologies will be needed to accomplish this analysis. 
 
Regional Transportation Plans 
 
Regional transportation plans would also need to be evaluated on a case-by-case basis to 
determine if a net increase or decrease in GHG emissions would occur.  Complex 
interactions between the roadway network, operating conditions, alternative 
transportation availability (such as public transit, bicycle pathways, and pedestrian 
infrastructure), and many other independent parameters specific to a region should be 
considered.  Regional transportation models exist to estimate vehicular emissions 
associated with regional transportation plans, which includes the ability to estimate GHG 
emissions. 
 
Normalization/Service Population Metric 
 
The above methodology would provide an estimate of the mass GHG emissions 
generated by a proposed project, which could be compared to a mass emission threshold.  
EDAW developed a methodology that would measure a project’s overall GHG efficiency 
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in order to determine if a project is more efficient than the existing statewide average for 
per capita GHG emissions.  The following steps could be employed to estimate the GHG-
“efficiency,” which may be more directly correlated to the project’s ability to help obtain 
objectives outlined in AB 32, although it relies on establishment of an efficiency-based 
significance threshold.  The subcommittee believes this methodology may eventually be 
appropriate to evaluate the long-term GHG emissions from a project in the context of 
meeting AB 32 goals.  However, this methodology will need substantially more work and 
is not considered viable for the interim guidance presented in this white paper. 
 

• Divide the total operational GHG emissions by the Service Population (SP) 
supported by the project (where SP is defined as the sum of the number of 
residents and the number of jobs supported by the project).  This value should be 
compared to that of the projected statewide GHG emissions inventory from the 
applicable end-use sectors (electricity generation, residential, 
commercial/institutional, and mobile-source) in 1990 divided by the projected 
statewide SP for the year 2020 (i.e., AB 32 requirements), to determine if the 
project would conflict with legislative goals. 

 
o If the project’s operational GHG/SP falls below AB 32 requirements, then 

the project’s GHG emissions are less than cumulatively considerable. 
 
o If the project’s operational GHG/SP exceed AB 32 requirements (a 

substantial contribution), then the project’s GHG emissions would conflict 
with legislative requirements, and the impact would be cumulatively 
considerable and mitigation would be required where feasible. 

 
• New stationary and area sources/facilities: calculate GHG emissions using the 

CCAR GRP.  All GHG emissions associated with new stationary or area sources 
should be treated as a net increase in emissions, and if deemed significant, should 
be mitigated where feasible. 

 
• Road or levee construction projects or other construction-only projects: calculate 

GHG emissions using the RoadMod, which will be updated to contain GHG 
emission factors from EMFAC and OFFROAD.  All construction-generated 
GHG emissions should be treated as a net increase, and if deemed significant, 
should be mitigated to the extent feasible.  

 
• Air District rulemaking or air quality management plan-type projects should be 

evaluated on a case-by-case basis for secondary impacts of increased GHG 
emissions generation.  In most cases, the types of projects that act to reduce 
regional air pollution simultaneously act to reduce GHG emissions, and would be 
beneficial, but should be evaluated for secondary effects from GHG emissions.  

 
• Regional transportation plans should also be evaluated on a case-by-case basis for 

potential to either reduce or increase GHG emissions from the transportation 
sector.  EMFAC can be utilized to determine the net change in GHG emissions 
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associated with projected vehicle VMT and from operating speed changes 
associated with additional or alleviated congestion. 

 
To achieve the goals of AB 32, which are tied to GHG emission rates of specific 
benchmark years (i.e., 1990), California would have to achieve a lower rate of 
emissions per unit of population and per unit of economic activity than it has now.  
Further, in order to accommodate future population and economic growth, the state 
would have to achieve an even lower rate of emissions per unit than was generated in 
1990.  (The goal to achieve 1990 quantities of GHG emissions by 2020 means that this 
will need to be accomplished in light of 30 years of population and economic growth in 
place beyond 1990.)  Thus, future planning efforts that would not encourage new 
development to achieve its fair share of reductions in GHG emissions would conflict with 
the spirit of the policy decisions contained in AB 32, thus impeding California’s ability to 
comply with the mandate. 
 
Thus, if a statewide context for GHG emissions were pursued, any net increase in GHG 
emissions within state boundaries would be considered “new” emissions.  For example, a 
land development project, such as a specific plan, does not necessarily create “new” 
emitters of GHG, but would theoretically accommodate a greater number of residents in 
the state.  Some of the residents that move to the project could already be California 
residents, while some may be from out of state (or would ‘take the place’ of in-state 
residents who ‘vacate’ their current residences to move to the new project).  Some may 
also be associated with new births over deaths (net population growth) in the state.  The 
out-of-state residents would be contributing new emissions in a statewide context, but 
would not necessarily be generating new emissions in a global context.  Given the 
California context established by AB 32, the project would need to accommodate an 
increase in population in a manner that would not inhibit the state’s ability to achieve the 
goals of lower total mass of emissions. 
 
The average net influx of new residents to California is approximately 1.4 percent per 
year (this value represents the net increase in population, including the net contribution 
from births and deaths).  With population growth, California also anticipates economic 
growth.  Average statewide employment has grown by approximately 1.1 percent over 
the last 15 years.  The average percentage of population employed over the last 15 years 
is 46 percent.  Population is expected to continue growing at a projected rate of 
approximately 1.5 percent per year through 2050.  Long-range employment projection 
data is not available from the California Department of Finance (DOF) and can be 
extrapolated in different ways (e.g., linear extrapolation by percentage rate of change, 
percentage of population employed, mathematical series expansion, more complex 
extrapolation based on further research of demographic projections such as age 
distribution).  Further study would be needed to refine accurate employment projections 
from the present to 2050.  For developing this framework, employment is assumed to 
have a constant proportionate relationship with the state’s population.  The projected 
number of jobs is assumed to be roughly 46 percent of the projected population. 
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In light of the statewide context established by California law, consistency is most 
important for evaluating GHG emissions from projects.  Thus, URBEMIS and the CCAR 
GRP are the recommended tools for quantification of GHG emissions from most project 
types in the short term.  Over the long term, more sophisticated models that integrate the 
relationship between GHG emissions and land use, transportation, energy, water, waste, 
and other resources, and have similar application statewide would have better application 
to the problem, but may not currently be as accessible or as easily operable.  I-PLACE3S 
and CTG Energetics’ Sustainable Communities Model (SCM) are two examples of such 
models that contain emission factors for GHGs, which could be refined to have 
applicability statewide and made available to CEQA practitioners.  Other models are 
likely to be developed, given the importance of this issue. 
 
Short-Term and Long-Term Methodologies 
 
The following tools can be used to quantify a project’s GHG emissions until tools that are 
more comprehensive become available statewide: 
 

1. Land development projects: URBEMIS 2007 v. 9.2 and the CCAR GRP v. 2.2 
(short-term); further development of I-PLACE3S or CTG’s Sustainable 
Communities Model (long-term). 

2. New stationary and area sources/facilities: AP-42 Chapter 4.3, LandGem v. 3.02, 
and/or CCAR GRP v. 2.2. 

3. Road or levee construction projects or other construction-only projects: 
RoadMod/OFFROAD 2007. 

 
Ideally, I-PLACE3S or CTG’s Sustainable Communities Model would be expanded to 
apply to all regions of the state.  These types of models use an integrated approach, which 
is the best approach for reasonably approximating the emissions that result from 
interaction between land uses, but neither is available to the public and would create 
consistency problems in reporting emissions from projects across the state if these were 
used today.  However, a similar model with statewide applicability will likely be 
developed due to the importance of the issue.Table 10 
Summary of Modeling Tools for Estimating GHG Emissions and Project Applicability 
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Table 10: Summary of Modeling Tools for GHG Emissions 

Method/Tool 
Description 

Availability Applicability Scope Ease of 
Use 

Data Input 
(Requirements 
and Guidance) 

Data Output Recommendation 
Comments 

Advantages/ 
Disadvantages 

URBEMIS 
2007 

Public domain 
-Download 
(www.urbemis.co
m) free of charge 

Land development 
and construction 
projects 
(construction, 
mobile- and area- 
source emissions) 

Local Fairly 
Easy 

Land use 
information, 
construction and 
operational data 
and assumptions 
(e.g., jurisdiction, 
acres of land use 
type, year of 
operation, etc.) 

Mobile-source 
Construction & 
Operational CO2 
(lb/day or 
tons/year) 

-Recommended for 
land use 
development and 
construction 
projects 
-Also recommended 
for net change in 
land use (zoning 
changes) 

-Does not quantify 
indirect emissions from 
energy consumption or 
other GHGs (except 
methane from mobile-
sources) 
-Free, available to public, 
and applicable statewide 
-Widely used for 
assessment of other air 
quality impacts 

California 
Climate 
Action 
Registry 
General 
Reporting 
Protocol v. 2.2 

Public guidance 
document 

Indirect emissions 
from land 
development 
projects, 
stationary- and 
area-source 
facilities 
regulated under 
AB 32 

State Easy Energy 
consumption  

CO2e (Metric 
tons/year) 

-Recommended for 
indirect emissions 
from energy 
consumption for 
land use 
development 
projects, and for 
new stationary- or 
area- sources to be 
regulated 

-Contains emission factors 
for CH4 and N2O in 
addition to CO2 
-Does not contain 
emission factors broken 
down by utility provider 
(statewide average grid 
only) 

Clean Air and 
Climate 
Projection 
(CACP) 
Software 

Public agencies 
(members of 
ICLEI, NACAA, or 
similar) 

Local 
governments used 
for emissions 
inventories 

Local N/A 

Energy usage, 
waste 
generation/disposal 
transportation 

CO2e (tons/year) 

-Recommended for 
inventories of local 
government entities 
activities (must be a 
member of affiliated 
agency or group) 

-Not available to public 

CTG 
Sustainable 
Communities 
Model 

Custom model Land development Regional, 
scalable N/A 

Land use 
information, 
operational 
(mobile, energy, 
economic, 
infrastructure) 
assumptions 

CO2e (tons/year) 

-An integrated and 
comprehensive 
modeling tool, but 
cannot obtain 

-Not available to public 
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Method/Tool 
Description 

Availability Applicability Scope Ease of 
Use 

Data Input 
(Requirements 
and Guidance) 

Data Output Recommendation 
Comments 

Advantages/ 
Disadvantages 

I-PLACE3S 

Access fee through 
local COG 
Only available for 
eight California 
counties 

Land use change Regional, 
scalable 

Fairly 
Easy Parcel information CO2 (lb/day or 

tons/year) 

-Recommended for 
land use 
development 
projects and land 
use changes 
-Especially good for 
general plans 

-Not freely available to 
public 
-Not applicable statewide 
-Actually provides insight 
into land use interaction 
-Can include very specific 
project attributes  
-Trip rates are from 
behavioral survey data, 
instead of ITE 

EMFAC 2007 Public domain On-road mobile-
sources 

Statewide, 
regional 

Fairly 
Easy 

Vehicle fleet 
information 

CO2 
(grams/mile) 

-Not recommended 
for most projects 
(URBEMIS 
preferred) 
-Could be used for 
certain Air District 
Rulemaking 
applications 

-Can compare emissions 
based on speed-
distribution 
-Emission factors 
contained in URBEMIS 
-Not a stand-alone model 

OFFROAD 
2007 Public domain 

Off-road mobile 
sources 
(construction 
equipment) 

Statewide, 
regional 

Fairly 
Easy 

Construction fleet 
information CO2 (lb/day) 

-Not recommended 
(URBEMIS 
preferred) 
-could be used for 
certain Air District 
Rulemaking 
applications (re: 
construction 
equipment) 

-Emission factors 
contained in URBEMIS 

RoadMod 
(to be updated 
to include 
CO2) 

Public domain 

Off-road and on-
road mobile 
sources 
(construction 
equipment and 
material haul 
trucks) 

Statewide Easy Construction 
information 

CO2 (lb/day or 
tons/project) 

-Recommended for 
construction-only 
projects (linear in 
nature; i.e., levees, 
roads, pipelines) 

-To be updated to support 
emissions factors from 
OFFROAD 2007 
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Method/Tool 
Description 

Availability Applicability Scope Ease of 
Use 

Data Input 
(Requirements 
and Guidance) 

Data Output Recommendation 
Comments 

Advantages/ 
Disadvantages 

DTIM Public domain On-road mobile-
sources 

Statewide, 
regional 

Difficult 
(consists of 
a series of 
three 
programs 
and 
requires 
input files 
from traffic 
and 
emissions 
modeling) 

-EMFAC files 
-Traffic model 
output files (e.g., 
link, interzonal, and 
trip end data) 
-User options file 
-Optional files 
 

CO2 (tons/year) -Not recommended 

-Not updated to support 
EMFAC 2007 emission 
factors 
-Input files include output 
files from regional 
transportation models 
which more accurately 
reflect VMT 

Southeast 
Climate 
Change 
Partnership 
Spreadsheet 
Model (UK) 

Public domain 
http://www.climate
southeast.org.uk/ 

UK Local 
government/ 
agencies/ 
organizations 
used for emissions 
inventories 

Local, 
county, 
regional 

Fairly easy

Energy usage, 
waste 
generation/disposal
, transportation 

CO2 
(tonnes/year) 

-Not recommended 
for use in 
California, but could 
be a valuable source 
for building an 
applicable 
spreadsheet model 

-Applicability for UK, but 
could be updated with CA-
specific emission factors  

EPA AP-42; 
Evaporation 
Loss Sources 
Chapter 4.3.5  

Public reference 
document  

GHG emissions 
from waste water 
treatment 
facilities 

Facility 
level 

Easy 
equation; 
substantial 
research 
needed to 
use 

Biochemical oxygen 
demand (BOD) 
loading, Fraction 
anaerobically 
digested 

CH4 (lb/year) 

-Recommended for 
Publicly owned 
treatment works 
(POTW) projects 

-Substantial research 
needed to determine the 
“fraction anaerobically 
digested” parameter, 
which is dependent on the 
type of treatment 
plant/process 

LandGem v. 
3.02 

Public domain 
http://www.epa.go
v/ttn/catc/dir1/lan
dgem-v302.xls 

GHG emissions 
from anaerobic 
decomposition 
associated with 
landfills 

Facility 
Level Moderate 

Solid waste 
processing, year of 
analysis, lifetime of 
waste in place 

CO2, CH4 (Mega 
grams/year) 

-Recommended for 
landfill emissions 

-Emission rates change 
dependent on years of 
decomposition, waste in 
place rates of change. 
-Complex decomposition 
rate equation, but good 
first approximation 
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Method/Tool 
Description 

Availability Applicability Scope Ease of 
Use 

Data Input 
(Requirements 
and Guidance) 

Data Output Recommendation 
Comments 

Advantages/ 
Disadvantages 

CARROT Registry members 

Stationary source 
emissions, vehicle 
fleet mobile 
sources 

Facility 
level Moderate Facility-specific 

information All GHGs 

-Recommended for 
reporting facilities 
under AB 32 and for 
indirect emissions 
from energy 
consumption (CCAR 
Protocol) 

-Estimates all GHGs and 
normalizes to CO2e 
-Not publicly available 

Notes:  
GHG = greenhouse gas; AB = assembly bill; CO2e = carbon dioxide equivalent; CH4 = methane; N2O = nitrous oxide; COG = council of governments ; ITE = Institute of Transportation Engineers; CCAR = 
California Climate Action Registry 
Source: Data compiled by EDAW and the California Air Pollution Control Officers Association in 2007 



 
Chapter 9: Mitigation Strategies for GHG 

79 

CEQA
and

Climate Change

Chapter 9  
 

  Mitigation  
  Strategies for  
  GHG 

 
Introduction 
 
This chapter (and Appendix B) identifies existing and potential mitigation measures 
that could be applied to projects during the CEQA process to reduce a project’s GHG 
emissions that would be identified using the analytical methodologies included in this 
white paper.  The Subcommittee retained the services of EDAW to assist with this effort.  
EDAW performed a global search of mitigation measures currently in practice and under 
study that would reduce GHG emissions. 
 
Table 16 (Appendix B) provides a brief description of each measure along with an 
assessment of their feasibility (from a standpoint of economical, technological, and 
logistical feasibility, and emission reduction effectiveness), and identifies their potential 
for secondary impacts to air quality.  During the global search performed, EDAW also 
took note of GHG reduction strategies being implemented as rules and regulation (e.g., 
early action items under AB 32), which are summarized in Table 18 (Appendix C).  It is 
important to note that though compliance with such would be required by regulation for 
some sources, such strategies may be applicable to other project and source types.   
 
The recurring theme that echoes throughout a majority of these measures is the shift 
toward New Urbanism, and research has consistently shown that implementation of 
Neotraditional Development techniques reduces VMT and associated emissions.  The 
material reviewed assessed reductions from transportation-related measures (e.g., bicycle, 
pedestrian, transit, and parking) as a single comprehensive approach to land use.  This 
comprehensive approach focuses on development design criteria conducive to enhancing 
alternate modes of transportation, including transit, walking, and bicycling.  
Transportation Demand Management (TDM) programs are viewed as a mechanism to 
implement specific measures.  TDM responsibilities may include offering incentives to 
potential users of alternative modes of transportation and monitoring and reporting mode 
split changes. 
 
The comprehensive approach makes it more difficult to assess reductions attributable to 
each measure.  Nevertheless, there is a strong interrelationship between many of the 
measures, which justifies a combined approach.  Consider the relationship between bike 
parking nonresidential, bike parking residential, endtrip facilities, and proximity to bike 
path/bike lane measures.  In reality, these measures combined act as incentives for one 
individual to bike to work, while implementation of a single measure without the others 
reduces effectiveness. 
 
The global nature of GHG emissions is an important feature that enables unique 
mitigation: abatement.  When designing a project subject to CEQA, the preferred practice 
is first to avoid, then to minimize, and finally to compensate for impacts.  Where the 
impact cannot be mitigated on-site, off-site mitigation is often and effectively 
implemented in several resource areas, either in the form of offsetting the same impact or 
preserving the resource elsewhere in the region.  Frequently, mitigation fee programs or 
funds are established, where the proponent pays into the program and fees collected  
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throughout the region or state are used to implement projects that, in turn, proportionately 
offset the impacts of the projects to the given resource.  It may be more cost-effective to 
reduce as much GHG on-site as feasible (economically and technologically).  Then the 
proponent would pay into a “GHG retrofit fund” to reduce equivalent GHG emissions 
off-site.  In contrast to regional air pollutant offset programs such as the Carl Moyer 
Program, it matters greatly where reductions of ozone precursors occur, as ozone affects 
regional air quality.  The GHG retrofit fund could be used to provide incentives to 
upgrade older buildings and make them more energy efficient.  This would reduce 
demand on the energy sector and reduce stationary source emissions associated with 
utilities.  This program has been successfully implemented in the United Kingdom where 
developments advertise “carbon neutrality.”  Of course, some GHG emissions occur 
associated with operation of the development, but the development would offset the 
remainder of emissions through off-site retrofit.  Avoiding emissions that would 
otherwise continue to occur at existing development would be a unique opportunity for 
mitigation of GHG emissions.  Reduction of GHG emissions also may have important 
side benefits including reduction of other forms of pollution. 
 
Depending on the significance threshold concept adopted, projects subject to the CEQA 
process would either qualitatively or quantitatively identify the amount of GHG 
emissions associated with their project using the analytical methodologies identified in 
the previous chapter.  The analysis would then apply the appropriate number of 
mitigation measures listed in Appendix B to their project to reduce their GHG emissions 
below the significance level.  Calculating the amount of GHG emission reductions 
attributable to a given mitigation measure would require additional research.  The 
examples below illustrate how a project would be mitigated using this approach. 
 
Residential Project Example 
 
Project Attributes: 
 

• 68 detached dwelling units 
• 15.9 acres 
• Located in unincorporated Placer County PCAPCD jurisdiction) 
• Assume URBEMIS defaults for a rural project in Placer County, in absence of a 

traffic study (This is contrary to the recommendations contained under Task 1; a 
traffic study is necessary to asses project-specific GHG emissions). 

• Analysis year 2009 
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Table 11: Residential Project Example GHG Emissions Estimates with Mitigation 

URBEMIS Output 
(Unmitigated) 

Metric 
Tons/Year CO2e

URBEMIS Output 
(Mitigated) 

Metric 
Tons/Year 

CO2e 

Percent 
Reduction 

Area-source emissions 252 Area-source emissions 215 14.6 

Mobile-source 
emissions 

1,047 Mobile-source emissions 916 12.5 

Total direct operational 
emissions (area + 
mobile) 

1,299 Total operational 
emissions (area + mobile)

1,131 12.9 

Notes: 
CO2e = carbon dioxide equivalent 
 
Sources: Data compiled by EDAW in 2007 

 
Using URBEMIS 2007 and assuming the project would implement the mitigation 
measures listed below, yearly project-generated emissions of CO2e would be reduced by 
approximately 13 percent.  Implementation of the following mitigation measures is 
assumed: 
 

• 100 housing units within one-half-mile radius of project’s center, including this 
project’s 68 residential units; 

• provision of 80 jobs in the study area; 
• retail uses present with one-half-mile radius of project’s center; 
• 10 intersections per square mile; 
• 100% of streets with sidewalks on one side; 
• 50% of streets with sidewalks on both sides; 
• 30% of collectors and arterials with bike lanes, or where suitable, direct parallel 

routes exist; 
• 15% of housing units deed restricted below market rate; 
• 20% energy efficiency increase beyond Title 24; and  
• 100% of landscape maintenance equipment electrically powered and electrical 

outlets in front and rear of units. 
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Example Project Methodology and Mitigation 
 
Table 12 –Residential Projects Example Methodology and Mitigation 
Source Methodology Mitigation 

Direct Emissions   

Construction URBEMIS (OFFROAD 
emission factors) 

MM C-1→MM C-4 

Mobile Sources URBEMIS (EMFAC 
emission factors) 

MM T-3→MM T-8, MM T-10→
MM T-14, MM T-16, MM T-19→
MM T-21 
 
MM D-2→MM D-8, MM D-10→
MM D-15, MM D-17 
 
MM S-1→MM S-2 
 
MM M-1→MM M-2 

Area Sources URBEMIS 

Indirect Emissions  

Energy Consumption CCAR GRP & CEC 

MM D-13→MM D-15, MM D-17 
 
MM E-1→MM E-8, MM E-10, 
MM E-12→MM E-23 
 
MM S-1→MM S-2 
 
MM M-1→MM M-2 

 
 
Table 13 –Commercial Projects Example Methodology and Mitigation 
Source Methodology Mitigation 
Direct Emissions   
Construction URBEMIS (OFFROAD 

emission factors) 
MM C-1→MM C-4 

Mobile Sources URBEMIS (EMFAC 
emission factors) 

MM T-1→MM T-2, MM T-4→
MM T-15, MM T-17→MM T-21 
 
MM D-1→MM D-3, MM D-5→
MM D-6, MM D-10, MM D-12,
MM D-14→MM D-17 
 
MM E-24 
 
MM S-1→MM S-2 
 
MM M-1→MM M-2 

Area Sources URBEMIS 
Indirect Emissions  
Energy Consumption CCAR GRP & CEC 

MM D-14→MM D-17 
 
MM E-1, MM E-4→MM E-13, 
MM E-16→MM E-24 
MM S-1→MM S-2 MM M-1→MM M-2 
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Table 14 –Specific Plans Example Methodology and Mitigation 
Source Methodology Mitigation 
Direct Emissions   
Construction URBEMIS (OFFROAD 

emission factors)  
MM C-1→MM C-4 

Mobile Sources Short-term: URBEMIS 
(EMFAC emission factors). 
Long-term: I-
PLACE3S/CTG SCM 

MM T-1→MM T-21 
 
MM D-1→MM D-12, MM D-18→
MM D-19 
 
MM E-24 
 
MM S-1→MM S-2 
 
MM M-1→MM M-2 

Area Sources Short-term: URBEMIS 
(EMFAC emission factors). 
Long-term: I-
PLACE3S/CTG SCM 

Indirect Emissions  
Energy Consumption Short-term: CCAR GRP & 

CEC. Long-term: I-
PLACE3S/CTG SCM 

MM D-13→MM D-19 
 
MM E-1→MM E-24 
 
MM S-1→MM S-2 
 
MM M-1→MM M-2 

 
General Plans 

• Include a general plan policy to reduce emissions within planning area to a level 
consistent with legislative requirements. 

• Implementation strategies include preparation of a GHG reduction plan. 
• Projects consistent with a general plan could be responsible for complying with 

such a policy. 
 

Table 15 –General Plans Example Methodology and Mitigation 
Source Methodology Mitigation 
Direct Emissions   
Construction URBEMIS (OFFROAD 

emission factors).  
MS G-1 
MM G-15 

Mobile Sources Short-term: URBEMIS 
(EMFAC emission factors). 
Long-term: 
I-PLACE3S/CTG SCM 

MS G-1 
MS G-2→MS C-7, MS G-9, MS G-12, 
MS-13→MS-14, MS-16→MS-23 

Area Sources Short-term: URBEMIS 
(EMFAC emission factors). 
Long-term: 
I-PLACE3S/CTG SCM 

Indirect Emissions  
Energy Consumption Short-term: CCAR GRP & 

CEC. Long-term: I-
PLACE3S/CTG SCM 

MS G-1 
MS G-8→MS C-11, MS G-134, 
MS G-12, MS-15, MS-17, MS-22 
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Other Project Types 
 
Air District Rules and Regulations 
 
Air district rules and regulations could have the potential to increase or decrease GHG 
emissions within the respective jurisdiction.  In general, air district rules and regulations 
act to decrease criteria air pollutant or toxic air contaminant emissions, which would 
usually act to reduce GHG emissions simultaneously.  However, this may not always be 
the case and air district rules and regulations could address emissions from a large variety 
of different source types.  Reductions of GHG emissions associated with implementation 
of applicable mitigation, which could also vary greatly, would need to be evaluated on a 
case-by-case basis.  However, once applicable mitigation measures are identified, percent 
reductions based on the best available research to date, such as those specified in Table 
15, could be applied to determine mitigated emissions. 
 
Air Quality Plans 
 
Similarly to air district rules and regulations, air quality plans could have the potential to 
increase or decrease GHG emissions because of criteria air pollutant reduction strategies.  
In general, strategies implemented by air districts to reduce criteria air pollutants also act 
to reduce GHG emissions.  However, this may not always be the case.  Reductions of 
GHG emissions associated with implementation of applicable mitigation would need to 
be evaluated on a case-by-case basis.  The methodology identified above for determining 
whether the strategies contained within the GHG reduction plan would adhere to the level 
specified in general plan policy could also be used to determine the reductions associated 
with CAP strategies.  
 
Regional Transportation Plans 
 
Regional transportation plans and reductions of GHG emissions associated with 
implementation of applicable mitigation would also need to be evaluated on a case-by-
case basis to determine if a net increase or decrease in GHG emissions would occur.  
Complex interactions between the roadway network, operating conditions, alternative 
transportation availability (such as public transit, bicycle pathways, and pedestrian 
infrastructure), and many other independent parameters specific to a region should be 
considered.  EMFAC 2007 can be used with VMT from the RTP to create an inventory of 
GHG emissions.  Reductions associated with implementation of applicable measures 
contained in Table 16 could be accomplished by accounting for VMT reductions in the 
traffic model. 
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Many states, counties, and cities have developed policies and regulations concerning 
greenhouse gas emissions that seek to require or promote reductions in GHG 
emissions through standards for vehicle emissions, fuels, electricity 
production/renewables, building efficiency, and other means.  However, we could 
only identify three public agencies in the United States that are considering formally 
requiring the analysis of greenhouse gas emissions and climate change for development 
projects during their associated environmental processes.  There may be others, but they 
were not identified during research conducted during preparation of this paper. 
 
The following is a summary of those three efforts. 
 
Commonwealth of Massachusetts - MEPA Greenhouse Gas Emissions Policy and 
Protocol 
 
The Massachusetts Executive Office of Energy and Environmental Affairs (EEA) has 
determined that the phrase “damage to the environment” as used in the Massachusetts 
Environmental Policy Act (MEPA) includes the emission of greenhouse gases caused by 
projects subjects to MEPA Review.  EEA has published a Greenhouse Gas Emissions 
Policy (GGEP) to fulfill the statutory obligation to take all feasible measurers to avoid, 
minimize or mitigate damage to the environment. 
 
The GGEP concerns the following projects only: 
 

• The Commonwealth or a state agency is the proponent; 
• The Commonwealth or a state agency is providing financial assistance; 
• The project is privately funded, but requires an Air Quality Permit from the 

department of Environmental Protection; 
• The project is privately funded, but will generate:  

o 3,000 or more new vehicle trips per day for office projects;  
o 6,000 or more new vehicle trips per day for mixed use projects that are 

25% or more office space; or  
o 10,000 or more new vehicle trips per day for other projects. 

 
As a comparison, the trip generation amounts correspond as follows: 
 

• 3,000 vehicle trips per day = approximately 250,000 square foot office 
development;  

• 6,000 or more new vehicle trips per day for mixed use projects that are 25% or 
more office space = if 25% office space, then equivalent to approximately 
130,000 square feet of office and either 100,000 square feet of retail or 450 
single-family residential units or some combination thereof. 

• 10,000 or more new vehicle trips per day = approximately 1,000 single family 
residential units or 250,000 square feet retail. 
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The draft policy states it is not intended to create a numerical GHG emission limit or a 
numerical GHG emissions reduction target, but rather to ensure that project proponents 
and reviewers have considered the GHG emissions impacts of their projects and taken all 
feasible means and measure to reduce those impacts. 
 
The draft policy notes that some projects within these categories will have little or no 
greenhouse gas emission and the policy will not apply to such projects.  EEA intends to 
identify in the scoping certificate whether a project falls within this de minimis exception. 
 
The GGEP requires qualifying projects to do the following: 
 

• to quantify their GHG emissions;  
• identify measures to minimize or mitigate such emissions; 
• quantify the reduction in emissions and energy savings from mitigation. 

 
Emissions inventories are intended to focus on carbon dioxide, but analysis of other 
GHGs may be required for certain projects.  EEA will require analysis of direct GGH 
emissions and indirect (electricity and transportation) emissions.  The GGEP references 
the protocols prepared by the World Resource Institute as guidance for inventory 
preparation. 
 
The policy is still in draft form, but the comment period closed on August 10, 2007. 
 
King County, Washington - Executive Order on the Evaluation of Climate Change 
Impacts through the State Environmental Policy Act (SEPA) 
 
On June 27, 2007, the King County Executive Ron Sims directed all King County 
Departments, as follows: 
 

“…effective September 1, 2007 to require that climate impacts, 
including, but not limited to those pertaining to greenhouse gases, 
be appropriately identified and evaluated when such Departments 
are acting as the lead agency in reviewing the environmental 
impacts of private or public proposals pursuant to the State 
Environmental Policy Act”. 

 
The Executive Order does not define what a “climate impact” is.  Based on statements of 
the County Deputy Chief of Staff*  
 

• County agencies will ask project proponents to supply information on 
transportation, energy usage and other impacts of proposed projects using the 
County’s existing SEPA checklist.   

                                                 
* Marten Law Group:  Environmental News, August 1, 2007, “King County (WA) First in Nation to 
Require Climate Change Impacts to be Considered During Environmental Review of New Projects”. 
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• There is no current plan to require project proponents to take action to mitigate 
the impacts identifies. 

• Development of emissions thresholds and mitigation requirements will be 
undertaken in connection with the County’s upcoming 2008 update of its 
Comprehensive Plan. 

 
Sacramento Metropolitan Air Quality Management District 
 
The Sacramento Metropolitan Air Quality Management District released an interim 
guidance on addressing climate change in CEQA documents on September 6, 2007.  
While very general in nature, the District recommends that CEQA environmental 
documents include a discussion of anticipated GHG emissions during both the 
construction and operation phases of the project.  This includes assessing the GHG 
emissions from projects (using readily available models) to determine whether a project 
may have a significant impact.  If so, then the District recommends addressing all of the 
District’s GHG mitigation measures (drawn from comments made by the California 
Attorney General) – with explanations on how the mitigation will be implemented or 
providing rationale for why a measure would be considered infeasible.  The District 
provides assistance to agencies in their analysis of GHG emissions and the applicability 
of specific mitigation measures.  The District’s guidance can be found at:  
http://64.143.64.21/climatechange/ClimateChangeCEQAguidance.pdf 
 
Mendocino Air Quality Management District – CEQA Guidelines 
 
The Mendocino AQMD updated its “Guidelines for Use During Preparation of Air 
Quality Impacts in EIRs or Mitigated Negative Declarations” in May 2007.  The 
guidelines call for preparing estimates of the increased emissions of air contaminations 
(including GHG) for projects.    
 
The guidelines state that GHG emissions should be presumed to have a significant impact 
if CO emissions from District-approved modeling exceed either of the following:  
 

• 80% of the level defined as significant for stationary sources in Regulation1, Rule 
130 (s2) of the District (which is 550 lbs/day for CO, meaning a threshold of 440 
lbs/day for CO for stationary sources); or 

• levels established in District Regulation 1 Rule 130 (i2) for indirect sources 
(which is 690 lbs/day for CO for indirect sources).  

 
If an average passenger vehicle emits 22 grams of CO/mile and 0.8 lb/mile of CO2, then the 690-
lb/day threshold for CO corresponds to approximately 11,400 lb/day CO2 threshold for passenger 
vehicle-related emissions.  If one assumes that the average passenger vehicle goes 12,500 
miles/year (about 35 miles/day), then this is a threshold equivalent to about 420 vehicles.  Using 
an average in California of about 1.77 vehicles/household, this would correspond to about 250 
households/dwelling units. 
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Appendix A: Relevant Citations  
 

 
AG=Attorney General; ARB=California Air Resources Board; ASTM=American Society for Testing and Material; BAAQMD=Bay 
Area Air Quality Management District; BEES= Building for Environmental and Economic Sustainability; CA=California; 
Caltrans=California Department of Transportation; CAPs=Criteria Air Pollutants; CCAP=Center for Clean Air Policy; 
CF=Connectivity Factor; CIWMB=California Integrated Waste Management Board; CO= Carbon Monoxide; CO2=Carbon Dioxide; 
DGS=Department of General Services; DOE=U.S. Department of Energy; DPF=Diesel particulate Filter; E85=85% Ethanol; 
EERE=Energy Efficiency and Renewable Energy; EOE=Encyclopedia of Earth; EPA=U.S. Environmental Protection Agency; 
ETC=Edmonton Trolley Coalition; EVs/CNG=Electric Vehicles/Compressed Natural Gas; FAR=Floor Area Ratio; GHG=Greenhouse 
Gas; ITE=Institute of Transportation Engineers; kg/m2=kilogram per square meter; km=Kilometer; lb=pound; LEED=Leadership in 
Energy and Environmental Design; M=Million; NA=Not Available; NEV=Neighborhood Electric Vehicle; NIST=National Institute 
of Standards and Technology; NOX=Oxides of Nitrogen; NREL=National Renewable Energy Laboratory; N/S=North/South; 
PG&E=Pacific Gas and Electric; PM=Particulate Matter; SJVAPCD=San Joaquin Valley Air Pollution Control District; 
SMAQMD=Sacramento Metropolitan Air Quality Management District; SMUD=Sacramento Municipal Utilities District; SOx=Sulfur 
Oxides; SRI=Solar Reflectance Index; TACs=Toxic Air Contaminants; TDM=Transportation Demand Management; 
TMA=Transportation Management Association; THC=Total Hydrocarbon; ULEV=Ultra Low Emission Vehicle; USGBC=U.S. Green 
Building Council; and VTPI=Victoria Transit Policy.  
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Citations from the Public Resources Code (Division 13, §21000 et seq.) as amended 
through January 1, 2005. 
 
Public Resources Code – Section 21004, MITIGATING OR AVOIDING A 
SIGNIFICANT EFFECT; POWERS OF PUBLIC AGENCY:  
 “In mitigating or avoiding a significant effect of a project on the environment, a public 
agency may exercise only those express or implied powers provided by law other than 
this division.  However, a public agency may use discretionary powers provided by such 
other law for the purpose of mitigating or avoiding a significant effect on the 
environment subject to the express or implied constraints or limitations that may be 
provided by law.” 
 
Public Resources Code – Section 21082.2, SIGNIFICANT EFFECT ON 
ENVIRONMENT; DETERMINATION; ENVIRONMENTAL IMPACT REPORT 
PREPARATION: 
(a) The lead agency shall determine whether a project may have a significant effect on 
the environment based on substantial evidence in light of the whole record. 
(b) The existence of public controversy over the environmental effects of a project shall 
not require preparation of an environmental impact report if there is no substantial 
evidence in light of the whole record before the lead agency that the project may have a 
significant effect on the environment. 
(c) Argument, speculation, unsubstantiated opinion or narrative, evidence which is 
clearly inaccurate or erroneous, or evidence of social or economic impacts which do not 
contribute to, or are not caused by, physical impacts on the environment, is not 
substantial evidence.  Substantial evidence shall include facts, reasonable assumptions 
predicated upon facts, and expert opinion supported by facts. 
(d) If there is substantial evidence, in light of the whole record before the lead agency, 
that a project may have a significant effect on the environment, an environmental impact 
report shall be prepared. 
(e) Statements in an environmental impact report and comments with respect to an 
environmental impact report shall not be deemed determinative of whether the project 
may have a significant effect on the environment. 
 
Citations from the Guidelines for California Environmental Quality Act, CCR, Title 14, 
Division 6 (§15000 et seq.) as amended through July 27, 2007. 
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State CEQA Guidelines – Section 15064, DETERMINING THE 
SIGNIFICANCE OF THE ENVIRONMENTAL EFFECTS CAUSED BY A 
PROJECT: 
(a) Determining whether a project may have a significant effect plays a critical role in 
the CEQA process. 
(1) If there is substantial evidence, in light of the whole record before a lead agency, that 
a project may have a significant effect on the environment, the agency shall prepare a 
draft EIR. 
(2) When a final EIR identifies one or more significant effects, the Lead Agency and each 
Responsible Agency shall make a finding under Section 15091 for each significant effect 
and may need to make a statement of overriding considerations under Section 15093 for 
the project. 
(b) The determination of whether a project may have a significant effect on the 
environment calls for careful judgment on the part of the public agency involved, based 
to the extent possible on scientific and factual data. An ironclad definition of significant 
effect is not always possible because the significance of an activity may vary with the 
setting.  For example, an activity which may not be significant in an urban area may be 
significant in a rural area. 
(c) In determining whether an effect will be adverse or beneficial, the Lead Agency shall 
consider the views held by members of the public in all areas affected as expressed in the 
whole record before the lead agency.  Before requiring the preparation of an EIR, the 
Lead Agency must still determine whether environmental change itself might be 
substantial. 
(d) In evaluating the significance of the environmental effect of a project, the Lead 
Agency shall consider direct physical changes in the environment which may be caused 
by the project and reasonably foreseeable indirect physical changes in the environment 
which may be caused by the project. 
(1) A direct physical change in the environment is a physical change in the environment 
which is caused by and immediately related to the project. Examples of direct physical 
changes in the environment are the dust, noise, and traffic of heavy equipment that would 
result from construction of a sewage treatment plant and possible odors from operation of 
the plant. 
(2) An indirect physical change in the environment is a physical change in the 
environment which is not immediately related to the project, but which is caused 
indirectly by the project.  If a direct physical change in the environment in turn causes 
another change in the environment, then the other change is an indirect physical change 
in the environment.  For example, the construction of a new sewage treatment plant may 
facilitate population growth in the service area due to the increase in sewage treatment 
capacity and may lead to an increase in air pollution. 
(3) An indirect physical change is to be considered only if that change is a reasonably 
foreseeable impact which may be caused by the project.  A change which is speculative 
or unlikely to occur is not reasonably foreseeable. 
(e) Economic and social changes resulting from a project shall not be treated as 
significant effects on the environment.  Economic or social changes may be used, 
however, to determine that a physical change shall be regarded as a significant effect on 
the environment.  Where a physical change is caused by economic or social effects of a 
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project, the physical change may be regarded as a significant effect in the same 
manner as any other physical change resulting from the project.  Alternatively, 
economic and social effects of a physical change may be used to determine that the 
physical change is a significant effect on the environment.  If the physical change 
causes adverse economic or social effects on people, those adverse effects may be 
used as a factor in determining whether the physical change is significant.  For example, 
if a project would cause overcrowding of a public facility and the overcrowding causes an 
adverse effect on people, the overcrowding would be regarded as a significant effect. 
(f) The decision as to whether a project may have one or more significant effects shall be 
based on substantial evidence in the record of the lead agency. 
(1) If the lead agency determines there is substantial evidence in the record that the 
project may have a significant effect on the environment, the lead agency shall prepare an 
EIR (Friends of B Street v. City of Hayward (1980) 106 Cal.App.3d 988).  Said another 
way, if a lead agency is presented with a fair argument that a project may have a 
significant effect on the environment, the lead agency shall prepare an EIR even though it 
may also be presented with other substantial evidence that the project will not have a 
significant effect (No Oil, Inc. v. City of Los Angeles (1974) 13 Cal.3d 68). 
(2) If the lead agency determines there is substantial evidence in the record that the 
project may have a significant effect on the environment but the lead agency determines 
that revisions in the project plans or proposals made by, or agreed to by, the applicant 
would avoid the effects or mitigate the effects to a point where clearly no significant 
effect on the environment would occur and there is no substantial evidence in light of the 
whole record before the public agency that the project, as revised, may have a significant 
effect on the environment then a mitigated negative declaration shall be prepared. 
(3) If the lead agency determines there is no substantial evidence that the project may 
have a significant effect on the environment, the lead agency shall prepare a negative 
declaration (Friends of B Street v. City of Hayward (1980) 106 Cal.App. 3d 988). 
(4) The existence of public controversy over the environmental effects of a project will 
not require preparation of an EIR if there is no substantial evidence before the agency 
that the project may have a significant effect on the environment. 
(5) Argument, speculation, unsubstantiated opinion or narrative, or evidence that is 
clearly inaccurate or erroneous, or evidence that is not credible, shall not constitute 
substantial evidence.  Substantial evidence shall include facts, reasonable assumptions 
predicated upon facts, and expert opinion support by facts. 
(6) Evidence of economic and social impacts that do not contribute to or are not caused 
by physical changes in the environment is not substantial evidence that the project may 
have a significant effect on the environment. 
(7) The provisions of sections 15162, 15163, and 15164 apply when the project being 
analyzed is a change to, or further approval for, a project for which an EIR or negative 
declaration was previously certified or adopted (e.g. a tentative subdivision, conditional 
use permit).  Under case law, the fair argument standard does not apply to determinations 
of significance pursuant to sections 15162, 15163, and 15164. 
(g) After application of the principles set forth above in Section 15064(f)(g), and in 
marginal cases where it is not clear whether there is substantial evidence that a project 
may have a significant effect on the environment, the lead agency shall be guided by the 
following principle: If there is disagreement among expert opinion supported by facts 
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over the significance of an effect on the environment, the Lead Agency shall treat the 
effect as significant and shall prepare an EIR. 
(h)(1) When assessing whether a cumulative effect requires an EIR, the lead agency 
shall consider whether the cumulative impact is significant and whether the effects of 
the project are cumulatively considerable.  An EIR must be prepared if the 
cumulative impact may be significant and the project’s incremental effect, though 
individually limited, is cumulatively considerable.  “Cumulatively considerable” means 
that the incremental effects of an individual project are significant when viewed in 
connection with the effects of past projects, the effects of other current projects, and the 
effects of probable future projects. 
(2) A lead agency may determine in an initial study that a project’s contribution to a 
significant cumulative impact will be rendered less than cumulatively considerable and 
thus is not significant.  When a project might contribute to a significant cumulative 
impact, but the contribution will be rendered less than cumulatively considerable through 
mitigation measures set forth in a mitigated negative declaration, the initial study shall 
briefly indicate and explain how the contribution has been rendered less than 
cumulatively considerable. 
(3) A lead agency may determine that a project’s incremental contribution to a 
cumulative effect is not cumulatively considerable if the project will comply with the 
requirements in a previously approved plan or mitigation program which provides 
specific requirements that will avoid or substantially lessen the cumulative problem (e.g., 
water quality control plan, air quality plan, integrated waste management plan) within the 
geographic area in which the project is located.  Such plans or programs must be 
specified in law or adopted by the public agency with jurisdiction over the affected 
resources through a public review process to implement, interpret, or make specific the 
law enforced or administered by the public agency.  If there is substantial evidence that 
the possible effects of a particular project are still cumulatively considerable 
notwithstanding that the project complies with the specified plan or mitigation program 
addressing the cumulative problem, an EIR must be prepared for the project. 
(4) The mere existence of significant cumulative impacts caused by other projects alone 
shall not constitute substantial evidence that the proposed project’s incremental effects 
are cumulatively considerable. 
 
State CEQA Guidelines – Section 15130, DISCUSSION OF CUMULATIVE 
IMPACTS: 
(a)(3). “An EIR may determine that a project’s contribution to a significant cumulative 
impact will be rendered less than cumulatively considerable and thus is not significant.  A 
project’s contribution is less than cumulatively considerable if the project is required to 
implement or fund its fair share of a mitigation measure or measures designed to alleviate 
the cumulative impact.  The lead agency shall identify facts and analysis supporting its 
conclusion that the contribution will be rendered less than cumulatively considerable.   
 
State CEQA Guidelines – Section 15064.7, THRESHOLDS OF SIGNIFICANCE: 
“Each public agency is encouraged to develop and publish thresholds of significance that 
the agency uses in the determination of the significance of environmental effects.  A 
threshold of significance is an identifiable quantitative, qualitative or performance level 
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of a particular environmental effect, non-compliance with which means the effect 
will normally be determined to be significant by the agency and compliance with 
which means the effect normally will be determined to be less than significant.” 
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AG=Attorney General; ARB=California Air Resources Board; ASTM=American Society for Testing and Material; BAAQMD=Bay Area Air Quality Management District; BEES= Building for Environmental and Economic 
Sustainability; CA=California; Caltrans=California Department of Transportation; CAPs=Criteria Air Pollutants; CCAP=Center for Clean Air Policy; CF=Connectivity Factor; CIWMB=California Integrated Waste 
Management Board; CO= Carbon Monoxide; CO2=Carbon Dioxide; DGS=Department of General Services; DOE=U.S. Department of Energy; DPF=Diesel particulate Filter; E85=85% Ethanol; EERE=Energy Efficiency 
and Renewable Energy; EOE=Encyclopedia of Earth; EPA=U.S. Environmental Protection Agency; ETC=Edmonton Trolley Coalition; EVs/CNG=Electric Vehicles/Compressed Natural Gas; FAR=Floor Area Ratio; 
GHG=Greenhouse Gas; ITE=Institute of Transportation Engineers; kg/m2=kilogram per square meter; km=Kilometer; lb=pound; LEED=Leadership in Energy and Environmental Design; M=Million; NA=Not Available; 
NEV=Neighborhood Electric Vehicle; NIST=National Institute of Standards and Technology; NOX=Oxides of Nitrogen; NREL=National Renewable Energy Laboratory; N/S=North/South; PG&E=Pacific Gas and Electric; 
PM=Particulate Matter; SJVAPCD=San Joaquin Valley Air Pollution Control District; SMAQMD=Sacramento Metropolitan Air Quality Management District; SMUD=Sacramento Municipal Utilities District; SOx=Sulfur 
Oxides; SRI=Solar Reflectance Index; TACs=Toxic Air Contaminants; TDM=Transportation Demand Management; TMA=Transportation Management Association; THC=Total Hydrocarbon; ULEV=Ultra Low Emission 
Vehicle; USGBC=U.S. Green Building Council; and VTPI=Victoria Transit Policy.  
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Table 16 

Mitigation Measure Summary 
Effective Feasible (Yes/No) Secondary 

Effects 
(Yes/No) 

Agency/Organization/Other6 Description/Comments Mitigation 
Measure 

Applicable 
Project/Source 

Type1 
Emissions 

Reduction/Score2 
Cost (Yes/No)3 Technical4 Logistical5    

Transportation 
Bicycle/Pedestrian/Transit Measures 
MM T-1: Bike 
Parking 

LD (C, M), I, 
SP, TP, AQP, 
RR, P/Mobile 

Yes: Lockers 
($1,200-
$2,950, 
$700/bike on 
average), 
Racks ($70-
$2,000, 
$70/bike on 
average). 

Yes (Caltrans 
2005, 
Dierkers et al. 
2007, VTPI 
2007) 

Yes 
(Caltrans 
2005, 
Dierkers et 
al. 2007, 
VTPI 2007) 

Adverse: No 
Beneficial: 
CAPs, TACs 

Nonresidential projects provide 
plentiful short- and long-term 
bicycle parking facilities to 
meet peak season maximum 
demand (e.g., one bike rack 
space per 20 vehicle/employee 
parking spaces.  

MM T-2: End of 
Trip Facilities 

LD (C, M), I, 
SP, TP, AQP, 
RR, P/Mobile 

Yes Yes (Caltrans 
2005, 
Dierkers et al. 
2007, VTPI 
2007) 

Yes 
(Caltrans 
2005, 
Dierkers et 
al. 2007, 
VTPI 2007) 

Adverse: No 
Beneficial: 
CAPs, TACs 

Nonresidential projects provide 
“end-of-trip” facilities including 
showers, lockers, and changing 
space (e.g., four clothes lockers 
and one shower provided for 
every 80 employee parking 
spaces, separate facilities for 
each gender for projects with 
160 or more employee parking 
spaces).  

MM T-3: Bike-
Parking at Multi-

LD (R, M), 
SP, AQP, RR, 

1%-5%/High: CCAP 
presents combined % 
reductions for a range 
of mitigation measures 
(Dierkers et al. 2007). 
SMAQMD allocates 
combined reductions 
among individual 
measures (e.g., 2.5% 
reduction for all 
bicycle-related 
measures and one-
quarter of 2.5% for 
each individual 
measure) (TIAX 2005, 
EDAW 2006, 
SMAQMD 2007). 
VTPI presents % 
reductions for showers 
and combined 
measures in the TDM 
encyclopedia (VTPI 

Yes: Lockers 
($1,200-

Yes (Caltrans 
2005, 

Yes 
(Caltrans 

Adverse: No 
Beneficial: 

Caltrans, Portland Bicycle 
Master Plan (City of 
Portland 1998), CCAP 
Transportation Emissions 
Guidebook (Dierkers et al. 
2007), SMAQMD 
Recommended Guidance 
for Land Use Emission 
Reductions (SMAQMD 
2007), VTPI, CA air 
quality management and 
control districts, and 
cities/counties.  

Long-term bicycle parking is 
provided at apartment 
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Table 16 
Mitigation Measure Summary 

Effective Feasible (Yes/No) Secondary 
Effects 

(Yes/No) 

Agency/Organization/Other6 Description/Comments Mitigation 
Measure 

Applicable 
Project/Source 

Type1 
Emissions 

Reduction/Score2 
Cost (Yes/No)3 Technical4 Logistical5    

Unit Residential P/Mobile $2,950, 
$700/bike on 
average), 
Racks ($70-
$2,000, 
$70/bike on 
average). 

Dierkers et al. 
2007, VTPI 
2007) 

2005, 
Dierkers et 
al. 2007, 
VTPI 2007) 

CAPs, TACs complexes or condominiums 
without garages (e.g., one long-
term bicycle parking space for 
each unit without a garage). 
Long-term facilities shall 
consist of one of the following: 
a bicycle locker, a locked room 
with standard racks and access 
limited to bicyclists only, or a 
standard rack in a location that 
is staffed and/or monitored by 
video surveillance 24 hours per 
day. 

MM T-4: 
Proximity to 
Bike Path/Bike 
Lanes 

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 
P/Mobile 

2007). JSA bases 
estimates on CCAP 
information (JSA 
2004).  

Yes Yes (Caltrans 
2005, 
Dierkers et al. 
2007, VTPI 
2007) 

Yes 
(Caltrans 
2005, 
Dierkers et 
al. 2007, 
VTPI 2007) 

Adverse: No 
Beneficial: 
CAPs, TACs 

Entire project is located within 
one-half mile of an 
existing/planned Class I or 
Class II bike lane and project 
design includes a comparable 
network that connects the 
project uses to the existing 
offsite facility. Project design 
includes a designated bicycle 
route connecting all units, on-
site bicycle parking facilities, 
offsite bicycle facilities, site 
entrances, and primary building 
entrances to existing Class I or 
Class II bike lane(s) within one-
half mile. Bicycle route 
connects to all streets 
contiguous with project site. 
Bicycle route has minimum 
conflicts with automobile 
parking and circulation 
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Table 16 
Mitigation Measure Summary 

Effective Feasible (Yes/No) Secondary 
Effects 

(Yes/No) 

Agency/Organization/Other6 Description/Comments Mitigation 
Measure 

Applicable 
Project/Source 

Type1 
Emissions 

Reduction/Score2 
Cost (Yes/No)3 Technical4 Logistical5    

facilities. All streets internal to 
the project wider than 75 feet 
have Class II bicycle lanes on 
both sides.  
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Table 16 
Mitigation Measure Summary 

Effective Feasible (Yes/No) Secondary 
Effects 

(Yes/No) 

Agency/Organization/Other6 Description/Comments Mitigation 
Measure 

Applicable 
Project/Source 

Type1 
Emissions 

Reduction/Score2 
Cost (Yes/No)3 Technical4 Logistical5    

MM T-5: 
Pedestrian 
Network 

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 
P/Mobile 

Yes Yes (Dierkers 
et al. 2007, 
VTPI 2007) 

Yes 
(Dierkers et 
al. 2007, 
VTPI 2007) 

Adverse: No 
Beneficial: 
CAPs, TACs 

The project provides a 
pedestrian access network that 
internally links all uses and 
connects to all existing/planned 
external streets and pedestrian 
facilities contiguous with the 
project site. Project design 
includes a designated pedestrian 
route interconnecting all 
internal uses, site entrances, 
primary building entrances, 
public facilities, and adjacent 
uses to existing external 
pedestrian facilities and streets. 
Route has minimal conflict with 
parking and automobile 
circulation facilities. Streets 
(with the exception of alleys) 
within the project have 
sidewalks on both sides. All 
sidewalks internal and adjacent 
to project site are minimum of 
five feet wide. All sidewalks 
feature vertical curbs. 
Pedestrian facilities and 
improvements such as grade 
separation, wider sidewalks, and 
traffic calming are implemented 
wherever feasible to minimize 
pedestrian barriers. All site 
entrances provide pedestrian 
access. 

MM T-6: 
Pedestrian 

LD (R, C, M), 
I, SP, TP, 

1%-10%/High: CCAP 
presents combined % 
reductions for a range 
of mitigation measures 
(Dierkers et al. 2007). 
SMAQMD allocates 
1% for each individual 
measure (TIAX 2005, 
EDAW 2006, 
SMAQMD 2007). 

Yes Yes (Dierkers 
et al. 2007, 

Yes 
(Dierkers et 

Adverse: No 
Beneficial: 

CCAP Transportation 
Emissions Guidebook 
(Dierkers et al. 2007), 
SMAQMD Recommended 
Guidance for Land Use 
Emission Reductions 
(SMAQMD 2007), VTPI, 
CA air quality 
management and control 
districts, and 
cities/counties. 

Site design and building 
placement minimize barriers to 
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Table 16 
Mitigation Measure Summary 

Effective Feasible (Yes/No) Secondary 
Effects 

(Yes/No) 

Agency/Organization/Other6 Description/Comments Mitigation 
Measure 

Applicable 
Project/Source 

Type1 
Emissions 

Reduction/Score2 
Cost (Yes/No)3 Technical4 Logistical5    

Barriers 
Minimized 

AQP, RR, 
P/Mobile 

VTPI 2007) al. 2007, 
VTPI 2007) 

CAPs, TACs pedestrian access and 
interconnectivity. Physical 
barriers such as walls, berms, 
landscaping, and slopes between 
residential and nonresidential 
uses that impede bicycle or 
pedestrian circulation are 
eliminated. 

MM T-7: Bus 
Shelter for 
Existing/Planned 
Transit Service 

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 
P/Mobile 

1%-2%/High: CCAP 
presents these % 
reductions (Dierkers et 
al., 2007). SMAQMD 
assigns from .25%-1%, 
depending on headway 
frequency (TIAX 
2005, EDAW 2006, 
SMAQMD 2007). 

Yes: $15,000-
$70,000. 

Yes (Dierkers 
et al. 2007, 
VTPI 2007) 

Yes 
(Dierkers et 
al. 2007, 
VTPI 2007) 

Adverse: No 
Beneficial: 
CAPs, TACs 

CCAP Transportation 
Emissions Guidebook 
(Dierkers et al. 2007), 
SMAQMD Recommended 
Guidance for Land Use 
Emission Reductions 
(SMAQMD 2007), VTPI, 
City of Calgary (City of 
Calgary 2004), CA air 
quality management and 
control districts, and 
cities/counties. 

Bus or streetcar service provides 
headways of one hour or less for 
stops within one-quarter mile; 
project provides safe and 
convenient bicycle/pedestrian 
access to transit stop(s) and 
provides essential transit stop 
improvements (i.e., shelters, 
route information, benches, and 
lighting). 
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Table 16 
Mitigation Measure Summary 

Effective Feasible (Yes/No) Secondary 
Effects 

(Yes/No) 

Agency/Organization/Other6 Description/Comments Mitigation 
Measure 

Applicable 
Project/Source 

Type1 
Emissions 

Reduction/Score2 
Cost (Yes/No)3 Technical4 Logistical5    

MM T-8: Traffic 
Calming 

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 
P/Mobile 

1%-10%/High: CCAP 
presents combined % 
reductions for a range 
of mitigation measures 
(Dierkers et al. 2007). 
SMAQMD allocates 
.25%-1.0% for each 
individual measure 
depending on percent 
of intersections and 
streets with 
improvements (TIAX 
2005, EDAW 2006, 
SMAQMD 2007). 

Yes Yes (Dierkers 
et al. 2007, 
VTPI 2007) 

Yes 
(Dierkers et 
al. 2007, 
VTPI 2007) 

Adverse: No 
Beneficial: 
CAPs, TACs 

CCAP Transportation 
Emissions Guidebook 
(Dierkers et al. 2007), 
SMAQMD Recommended 
Guidance for Land Use 
Emission Reductions 
(SMAQMD 2007), VTPI, 
CA air quality 
management and control 
districts, and 
cities/counties. 

Project design includes 
pedestrian/bicycle safety and 
traffic calming measures in 
excess of jurisdiction 
requirements. Roadways are 
designed to reduce motor 
vehicle speeds and encourage 
pedestrian and bicycle trips by 
featuring traffic calming 
features. All sidewalks internal 
and adjacent to project site are 
minimum of five feet wide. All 
sidewalks feature vertical curbs. 
Roadways that converge 
internally within the project are 
routed in such a way as to avoid 
“skewed intersections;” which 
are intersections that meet at 
acute, rather than right, angles. 
Intersections internal and 
adjacent to the project feature 
one or more of the following 
pedestrian safety/traffic calming 
design techniques: marked 
crosswalks, count-down signal 
timers, curb extensions, speed 
tables, raised crosswalks, raised 
intersections, median islands, 
tight corner radii, and 
roundabouts or mini-circles. 
Streets internal and adjacent to 
the project feature pedestrian 
safety/traffic calming measures 
such as on-street parking, 
planter strips with street trees, 



 

 
AG=Attorney General; ARB=California Air Resources Board; ASTM=American Society for Testing and Material; BAAQMD=Bay Area Air Quality Management District; BEES= Building for Environmental and Economic 
Sustainability; CA=California; Caltrans=California Department of Transportation; CAPs=Criteria Air Pollutants; CCAP=Center for Clean Air Policy; CF=Connectivity Factor; CIWMB=California Integrated Waste 
Management Board; CO= Carbon Monoxide; CO2=Carbon Dioxide; DGS=Department of General Services; DOE=U.S. Department of Energy; DPF=Diesel particulate Filter; E85=85% Ethanol; EERE=Energy Efficiency 
and Renewable Energy; EOE=Encyclopedia of Earth; EPA=U.S. Environmental Protection Agency; ETC=Edmonton Trolley Coalition; EVs/CNG=Electric Vehicles/Compressed Natural Gas; FAR=Floor Area Ratio; 
GHG=Greenhouse Gas; ITE=Institute of Transportation Engineers; kg/m2=kilogram per square meter; km=Kilometer; lb=pound; LEED=Leadership in Energy and Environmental Design; M=Million; NA=Not Available; 
NEV=Neighborhood Electric Vehicle; NIST=National Institute of Standards and Technology; NOX=Oxides of Nitrogen; NREL=National Renewable Energy Laboratory; N/S=North/South; PG&E=Pacific Gas and Electric; 
PM=Particulate Matter; SJVAPCD=San Joaquin Valley Air Pollution Control District; SMAQMD=Sacramento Metropolitan Air Quality Management District; SMUD=Sacramento Municipal Utilities District; SOx=Sulfur 
Oxides; SRI=Solar Reflectance Index; TACs=Toxic Air Contaminants; TDM=Transportation Demand Management; TMA=Transportation Management Association; THC=Total Hydrocarbon; ULEV=Ultra Low Emission 
Vehicle; USGBC=U.S. Green Building Council; and VTPI=Victoria Transit Policy.  
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Table 16 
Mitigation Measure Summary 

Effective Feasible (Yes/No) Secondary 
Effects 

(Yes/No) 

Agency/Organization/Other6 Description/Comments Mitigation 
Measure 

Applicable 
Project/Source 

Type1 
Emissions 

Reduction/Score2 
Cost (Yes/No)3 Technical4 Logistical5    

and chicanes/chokers (variations 
in road width to discourage 
high-speed travel). 

Parking Measures 
MM T-9: Paid 
Parking (Parking 
Cash Out) 

LD (C, M), I, 
SP, TP, AQP, 
RR, P/Mobile 

1%-30%/High: CCAP 
presents a range of 
15%-30% reduction 
for parking programs 
(Dierkers et al. 2007). 
SMAQMD presents a 
range of 1.0%-7.2%, 
depending on cost/day 
and distance to transit 
(TIAX 2005, EDAW 
2006, SMAQMD 
2007). Shoupe presents 
a 21% reduction 
[$5/day for commuters 
to downtown LA, with 
elasticity of -0.18 (e.g., 
if price increases 10%, 
then solo driving goes 
down by 1.8% more)] 
(Shoupe 2005). Urban 
Transit Institute 

Yes: Vary by 
location and 
project size.  

Yes (Dierkers 
et al. 2007, 
VTPI 2007) 

Yes 
(Dierkers et 
al. 2007, 
VTPI 2007) 

Adverse: No 
Beneficial: 
CAPs, TACs 

CCAP Transportation 
Emissions Guidebook 
(Dierkers et al. 2007), 
SMAQMD Recommended 
Guidance for Land Use 
Emission Reductions 
(SMAQMD 2007), VTPI, 
CA air quality 
management and control 
districts, and 
cities/counties. 

Project provides employee 
and/or customer paid parking 
system. Project must have a 
permanent and enforceable 
method of maintaining user fees 
for all parking facilities. The 
facility may not provide 
customer or employee 
validations. Daily charge for 
parking must be equal to or 
greater than the cost of a transit 
day/monthly pass plus 20%.  



 

B-8 

Table 16 
Mitigation Measure Summary 

Effective Feasible (Yes/No) Secondary 
Effects 

(Yes/No) 

Agency/Organization/Other6 Description/Comments Mitigation 
Measure 

Applicable 
Project/Source 

Type1 
Emissions 

Reduction/Score2 
Cost (Yes/No)3 Technical4 Logistical5    

presents a range of 
1%-10% reduction in 
trips to central city 
sites, and 2%-4% in 
suburban sites (VTPI 
2007). 

MM T-10: 
Minimum 
Parking 

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 
P/Mobile 

1%-30%/High: CCAP 
presents a range of 
15%-30% reduction 
for parking programs 
(Dierkers et al. 2007). 
SMAQMD presents a 
maximum of 6% 
(Nelson/Nygaard 
Consulting Associates, 
2005, TIAX 2005, 
EDAW 2006).  

Yes Yes (Dierkers 
et al. 2007, 
VTPI 2007) 

Yes 
(Dierkers et 
al. 2007, 
VTPI 2007), 
Note that in 
certain areas 
of the state, 
the 
minimum 
parking 
required by 
code is 
greater than 
the peak 
period 
parking 
demand for 
most land 
uses. Simply 
meeting 
minimum 
code 
requirements 
in these 
areas would 
not result in 
an emissions 
reduction. 

Adverse: No 
Beneficial: 
CAPs, TACs 

CCAP Transportation 
Emissions Guidebook 
(Dierkers et al. 2007), 
SMAQMD Recommended 
Guidance for Land Use 
Emission Reductions 
(SMAQMD 2007), VTPI, 
Governor’s Office of 
Smart Growth (Annapolis, 
Maryland) (Zimbler), CA 
air quality management 
and control districts, and 
cities/counties. 
 

Provide minimum amount of 
parking required. Once land 
uses are determined, the trip 
reduction factor associated with 
this measure can be determined 
by utilizing the ITE parking 
generation publication. The 
reduction in trips can be 
computed as shown below by 
the ratio of the difference of 
minimum parking required by 
code and ITE peak parking 
demand to ITE peak parking 
demand for the land uses 
multiplied by 50%.  
Percent Trip Reduction = 50 * 
[(min parking required by code 
– ITE peak parking demand)/ 
(ITE peak parking demand)] 



 

 
AG=Attorney General; ARB=California Air Resources Board; ASTM=American Society for Testing and Material; BAAQMD=Bay Area Air Quality Management District; BEES= Building for Environmental and Economic 
Sustainability; CA=California; Caltrans=California Department of Transportation; CAPs=Criteria Air Pollutants; CCAP=Center for Clean Air Policy; CF=Connectivity Factor; CIWMB=California Integrated Waste 
Management Board; CO= Carbon Monoxide; CO2=Carbon Dioxide; DGS=Department of General Services; DOE=U.S. Department of Energy; DPF=Diesel particulate Filter; E85=85% Ethanol; EERE=Energy Efficiency 
and Renewable Energy; EOE=Encyclopedia of Earth; EPA=U.S. Environmental Protection Agency; ETC=Edmonton Trolley Coalition; EVs/CNG=Electric Vehicles/Compressed Natural Gas; FAR=Floor Area Ratio; 
GHG=Greenhouse Gas; ITE=Institute of Transportation Engineers; kg/m2=kilogram per square meter; km=Kilometer; lb=pound; LEED=Leadership in Energy and Environmental Design; M=Million; NA=Not Available; 
NEV=Neighborhood Electric Vehicle; NIST=National Institute of Standards and Technology; NOX=Oxides of Nitrogen; NREL=National Renewable Energy Laboratory; N/S=North/South; PG&E=Pacific Gas and Electric; 
PM=Particulate Matter; SJVAPCD=San Joaquin Valley Air Pollution Control District; SMAQMD=Sacramento Metropolitan Air Quality Management District; SMUD=Sacramento Municipal Utilities District; SOx=Sulfur 
Oxides; SRI=Solar Reflectance Index; TACs=Toxic Air Contaminants; TDM=Transportation Demand Management; TMA=Transportation Management Association; THC=Total Hydrocarbon; ULEV=Ultra Low Emission 
Vehicle; USGBC=U.S. Green Building Council; and VTPI=Victoria Transit Policy.  
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Table 16 
Mitigation Measure Summary 

Effective Feasible (Yes/No) Secondary 
Effects 

(Yes/No) 

Agency/Organization/Other6 Description/Comments Mitigation 
Measure 

Applicable 
Project/Source 

Type1 
Emissions 

Reduction/Score2 
Cost (Yes/No)3 Technical4 Logistical5    

MM T-11: 
Parking 
Reduction 
Beyond 
Code/Shared 
Parking 

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 
P/Mobile 

1%-30%/High: CCAP 
presents a range of 
15%-30% reduction 
for parking programs 
(Dierkers et al. 2007). 
SMAQMD presents a 
maximum of 12% 
(Nelson/Nygaard, 
2005, TIAX 2005, 
EDAW 2006). 

Yes Yes (Dierkers 
et al. 2007, 
VTPI 2007) 

Yes 
(Dierkers et 
al. 2007, 
VTPI 2007) 

Adverse: No 
Beneficial: 
CAPs, TACs 

Provide parking reduction less 
than code. This measure can be 
readily implemented through a 
shared parking strategy, wherein 
parking is utilized jointly among 
different land uses, buildings, 
and facilities in an area that 
experience peak parking needs 
at different times of day and day 
of the week.  

MM T-12: 
Pedestrian 
Pathway 
Through Parking 

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 
P/Mobile 

1%-4%/Moderate: 
CCAP presents 
combined % 
reductions for a range 
of mitigation measures 
(Dierkers et al. 2007). 
SMAQMD allocates 
0.5% reduction for this 
measure (TIAX 2005, 
EDAW 2006, 
SMAQMD 2007).  

Yes Yes (Dierkers 
et al. 2007, 
VTPI 2007) 

Yes 
(Dierkers et 
al. 2007, 
VTPI 2007) 

Adverse: No 
Beneficial: 
CAPs, TACs 

Provide a parking lot design that 
includes clearly marked and 
shaded pedestrian pathways 
between transit facilities and 
building entrances. 
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Table 16 
Mitigation Measure Summary 

Effective Feasible (Yes/No) Secondary 
Effects 

(Yes/No) 

Agency/Organization/Other6 Description/Comments Mitigation 
Measure 

Applicable 
Project/Source 

Type1 
Emissions 

Reduction/Score2 
Cost (Yes/No)3 Technical4 Logistical5    

MM T-13: Off -
Street Parking 

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 
P/Mobile 

1%-4%/Moderate: 
CCAP presents 
combined % 
reductions for a range 
of mitigation measures 
(Dierkers et al. 2007). 
SMAQMD allocates a 
range of 0.1%-1.5% 
for this measure 
(TIAX 2005, EDAW 
2006, SMAQMD 
2007). 

Yes Yes (Dierkers 
et al. 2007, 
VTPI 2007) 

Yes 
(Dierkers et 
al. 2007, 
VTPI 2007) 

Adverse: No 
Beneficial: 
CAPs, TACs 

Parking facilities are not 
adjacent to street frontage. 

MM T-14: 
Parking Area 
Tree Cover  

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 
P/Mobile 

Annual net CO2 
reduction of 3.1 kg/m2 
canopy 
cover/Moderate 
(McPherson 2001). 

Yes: $19 per 
new tree for 
CA, cost 
varies for 
maintenance, 
removal and 
replacement 
(McPherson 
2001). 

Yes Yes Adverse: 
VOCs 
Beneficial: 
CAPs, TACs  

AG, State of CA 
Department of Justice 
(Goldberg 2007) and 
cities/counties (e.g., 
parking lot ordinances in 
Sacramento, Davis, and 
Los Angeles, CA). 

Provide parking lot areas with 
50% tree cover within 10 years 
of construction, in particular 
low emitting, low maintenance, 
native drought resistant trees. 
Reduces urban heat island effect 
and requirement for air 
conditioning, effective when 
combined with other measures 
(e.g., electrical maintenance 
equipment and reflective paving 
material).  

MM T-15: Valet 
Bicycle Parking  

LD (C, M), 
SP, AQP, TP, 
RR, P/Mobile 

NA/Low Yes Yes Yes: Raley 
Field 
(Sacramento, 
CA) 

Adverse: No 
Beneficial: 
CAPs, TACs 

Raley Field (Sacramento, 
CA). 

Provide spaces for the operation 
of valet bicycle parking at 
community event “centers” such 
as amphitheaters, theaters, and 
stadiums. 

MM T-16: 
Garage Bicycle 
Storage 

LD (R, M), 
SP, AQP, TP, 
RR, P/Mobile 

NA/Low Yes: Less 
than 
$200/multiple 
bike rack. 

Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 

City of Fairview, OR Provide storage space in one-car 
garages for bicycles and bicycle 
trailers.  



 

 
AG=Attorney General; ARB=California Air Resources Board; ASTM=American Society for Testing and Material; BAAQMD=Bay Area Air Quality Management District; BEES= Building for Environmental and Economic 
Sustainability; CA=California; Caltrans=California Department of Transportation; CAPs=Criteria Air Pollutants; CCAP=Center for Clean Air Policy; CF=Connectivity Factor; CIWMB=California Integrated Waste 
Management Board; CO= Carbon Monoxide; CO2=Carbon Dioxide; DGS=Department of General Services; DOE=U.S. Department of Energy; DPF=Diesel particulate Filter; E85=85% Ethanol; EERE=Energy Efficiency 
and Renewable Energy; EOE=Encyclopedia of Earth; EPA=U.S. Environmental Protection Agency; ETC=Edmonton Trolley Coalition; EVs/CNG=Electric Vehicles/Compressed Natural Gas; FAR=Floor Area Ratio; 
GHG=Greenhouse Gas; ITE=Institute of Transportation Engineers; kg/m2=kilogram per square meter; km=Kilometer; lb=pound; LEED=Leadership in Energy and Environmental Design; M=Million; NA=Not Available; 
NEV=Neighborhood Electric Vehicle; NIST=National Institute of Standards and Technology; NOX=Oxides of Nitrogen; NREL=National Renewable Energy Laboratory; N/S=North/South; PG&E=Pacific Gas and Electric; 
PM=Particulate Matter; SJVAPCD=San Joaquin Valley Air Pollution Control District; SMAQMD=Sacramento Metropolitan Air Quality Management District; SMUD=Sacramento Municipal Utilities District; SOx=Sulfur 
Oxides; SRI=Solar Reflectance Index; TACs=Toxic Air Contaminants; TDM=Transportation Demand Management; TMA=Transportation Management Association; THC=Total Hydrocarbon; ULEV=Ultra Low Emission 
Vehicle; USGBC=U.S. Green Building Council; and VTPI=Victoria Transit Policy.  
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Table 16 
Mitigation Measure Summary 

Effective Feasible (Yes/No) Secondary 
Effects 

(Yes/No) 

Agency/Organization/Other6 Description/Comments Mitigation 
Measure 

Applicable 
Project/Source 

Type1 
Emissions 

Reduction/Score2 
Cost (Yes/No)3 Technical4 Logistical5    

MM T-17: 
Preferential 
Parking for 
EVs/CNG 
Vehicles 

LD (C, M), I, 
SP, TP, AQP, 
RR, P/Mobile 

NA/Low Yes Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 

USGBC, CA air quality 
management and control 
districts and cities/counties 
(e.g., BAAQMD). 
 

Provide preferential parking 
space locations for EVs/CNG 
vehicles. 

MM T-18: 
Reduced/No 
Parking Fee for 
EVs/CNG 
Vehicles 

LD (C, M), I, 
SP, TP, AQP, 
RR, P/Mobile 

NA/Low Yes Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 

Hotels (e.g., Argonaut in 
San Francisco, CA) 

Provide a reduced/no parking 
fee for EVs/CNG vehicles. 
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Table 16 
Mitigation Measure Summary 

Effective Feasible (Yes/No) Secondary 
Effects 

(Yes/No) 

Agency/Organization/Other6 Description/Comments Mitigation 
Measure 

Applicable 
Project/Source 

Type1 
Emissions 

Reduction/Score2 
Cost (Yes/No)3 Technical4 Logistical5    

Miscellaneous Measure 
MM T-19: TMA 
Membership 

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 
P/Mobile 

1%-28%/High: CCAP 
presents a range of 
3%-25% for TDMs 
with complementary 
transit and land use 
measures (Dierkers et 
al. 2007). VTPI 
presents a range of 
6%-7% in the TDM 
encyclopedia (VTPI 
2007). URBEMIS 
offers a 2%-10% range 
in reductions for a 
TDM that has 5 
elements that are 
pedestrian and transit 
friendly and 1%-5% 
for 3 elements. 
SMAQMD presents a 
reduction of 5% 
(TIAX 2005, EDAW 
2006, SMAQMD 
2007).  

Yes Yes (Dierkers 
et al. 2007, 
VTPI 2007) 

Yes 
(Dierkers et 
al. 2007, 
VTPI 2007) 

Adverse: No 
Beneficial: 
CAPs, TACs  

CA air quality 
management and control 
districts and cities/counties 
(e.g., SMAQMD). 

Include permanent TMA 
membership and funding 
requirement. Funding to be 
provided by Community 
Facilities District or County 
Service Area or other 
nonrevocable funding 
mechanism. TDMs have been 
shown to reduce employee 
vehicle trips up to 28% with the 
largest reductions achieved 
through parking pricing and 
transit passes. The impact 
depends on the travel 
alternatives.  

MM T-20: 
ULEV 

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 
P/Mobile 

NA/Low Yes: Higher 
than 
corresponding 
gasoline 
models. 

Yes Yes: Fueling 
stations 
might not be 
readily 
available 
depending 
on location. 
More than 
900 E85 
fueling 

Adverse: No 
Beneficial: 
CAPs, TACs 

DGS, CA air quality 
management and control 
districts and cities/counties 
(e.g., SMAQMD). 

Use of and/or provide ULEV 
that are 50% cleaner than 
average new model cars (e.g., 
natural gas, ethanol, electric). 



 

 
AG=Attorney General; ARB=California Air Resources Board; ASTM=American Society for Testing and Material; BAAQMD=Bay Area Air Quality Management District; BEES= Building for Environmental and Economic 
Sustainability; CA=California; Caltrans=California Department of Transportation; CAPs=Criteria Air Pollutants; CCAP=Center for Clean Air Policy; CF=Connectivity Factor; CIWMB=California Integrated Waste 
Management Board; CO= Carbon Monoxide; CO2=Carbon Dioxide; DGS=Department of General Services; DOE=U.S. Department of Energy; DPF=Diesel particulate Filter; E85=85% Ethanol; EERE=Energy Efficiency 
and Renewable Energy; EOE=Encyclopedia of Earth; EPA=U.S. Environmental Protection Agency; ETC=Edmonton Trolley Coalition; EVs/CNG=Electric Vehicles/Compressed Natural Gas; FAR=Floor Area Ratio; 
GHG=Greenhouse Gas; ITE=Institute of Transportation Engineers; kg/m2=kilogram per square meter; km=Kilometer; lb=pound; LEED=Leadership in Energy and Environmental Design; M=Million; NA=Not Available; 
NEV=Neighborhood Electric Vehicle; NIST=National Institute of Standards and Technology; NOX=Oxides of Nitrogen; NREL=National Renewable Energy Laboratory; N/S=North/South; PG&E=Pacific Gas and Electric; 
PM=Particulate Matter; SJVAPCD=San Joaquin Valley Air Pollution Control District; SMAQMD=Sacramento Metropolitan Air Quality Management District; SMUD=Sacramento Municipal Utilities District; SOx=Sulfur 
Oxides; SRI=Solar Reflectance Index; TACs=Toxic Air Contaminants; TDM=Transportation Demand Management; TMA=Transportation Management Association; THC=Total Hydrocarbon; ULEV=Ultra Low Emission 
Vehicle; USGBC=U.S. Green Building Council; and VTPI=Victoria Transit Policy.  
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Table 16 
Mitigation Measure Summary 

Effective Feasible (Yes/No) Secondary 
Effects 

(Yes/No) 

Agency/Organization/Other6 Description/Comments Mitigation 
Measure 

Applicable 
Project/Source 

Type1 
Emissions 

Reduction/Score2 
Cost (Yes/No)3 Technical4 Logistical5    

stations in 
the U.S., 5 in 
CA. 
Vehicles 
available in 
select 
regions only 

MM T-21: Flex 
Fuel Vehicles 

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 
P/Mobile 

5466.97 lb 
GHG/year/Low (DOE 
Fuel Economy) 

Yes: E85 
costs less than 
gasoline per 
gallon, but 
results in 
lower fuel 
economy. 

Yes Yes: More 
than 900 
E85 fueling 
stations in 
the U.S., 5 in 
CA. 
Vehicles 
available in 
select 
regions only 

Adverse: Yes 
Issues with 
the energy 
intensive 
ethanol 
production 
process (e.g., 
wastewater 
treatment 
requirements). 
Beneficial: 
CAPs, TACs 

DGS, CA air quality 
management and control 
districts and cities/counties 
(e.g., SJVAPCD). 

Use of and/or provide vehicles 
that utilize gasoline/ethanol 
blends (e.g., E85).  

Design 
Commercial & Residential Building Design Measures 

MM D-1: 
Office/Mixed 
Use Density 

LD (C, M), 
SP, TP, AQP, 
RR, P/Mobile 

0.05%-2%/Moderate: 
This range is from 
SMAQMD, depending 

Yes Yes (VTPI 
2007) 

Yes (VTPI 
2007) 

Adverse: No 
Beneficial: 
CAPs, TACs 

CA air quality 
management and control 
districts and cities/counties 

Project provides high density 
office or mixed-use proximate 
to transit. Project must provide 
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Mitigation Measure Summary 

Effective Feasible (Yes/No) Secondary 
Effects 

(Yes/No) 

Agency/Organization/Other6 Description/Comments Mitigation 
Measure 

Applicable 
Project/Source 

Type1 
Emissions 

Reduction/Score2 
Cost (Yes/No)3 Technical4 Logistical5    

on FAR and headway 
frequencies 
(Nelson/Nygaard 
Consulting Associates 
2005, EDAW 2006, 
SMAQMD 2007).  

(e.g., SMAQMD). safe and convenient pedestrian 
and bicycle access to all transit 
stops within one-quarter mile.  

MM D-2: 
Orientation to 
Existing/Planned 
Transit, 
Bikeway, or 
Pedestrian 
Corridor 

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 
P/Mobile 

0.4%-1%/Moderate: 
CCAP attributes a 
0.5% reduction per 1% 
improvement in transit 
frequency (Dierkers et 
al. 2007). SMAQMD 
presents a range of 
0.25%-5% (JSA 2005, 
EDAW 2006, 
SMAQMD 2007).  

Yes Yes (Dierkers 
et al. 2007) 

Yes 
(Dierkers et 
al. 2007) 

Adverse: No 
Beneficial: 
CAPs, TACs 

CA air quality 
management and control 
districts and cities/counties 
(e.g., SMAQMD). 

Project is oriented towards 
existing transit, bicycle, or 
pedestrian corridor. Setback 
distance between project and 
existing or planned adjacent 
uses is minimized or 
nonexistent. Setback distance 
between different buildings on 
project site is minimized. 
Setbacks between project 
buildings and planned or 
existing sidewalks are 
minimized. Buildings are 
oriented towards existing or 
planned street frontage. Primary 
entrances to buildings are 
located along planned or 
existing public street frontage. 
Project provides bicycle access 
to any planned bicycle 
corridor(s). Project provides 
pedestrian access to any planned 
pedestrian corridor(s). 

MM D-3: 
Services 
Operational 

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 
P/Mobile 

0.5%-5%/Moderate Yes Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 

CA air quality 
management and control 
districts and cities/counties 
(e.g., SMAQMD). 

Project provides on-site shops 
and services for employees. 



 

 
AG=Attorney General; ARB=California Air Resources Board; ASTM=American Society for Testing and Material; BAAQMD=Bay Area Air Quality Management District; BEES= Building for Environmental and Economic 
Sustainability; CA=California; Caltrans=California Department of Transportation; CAPs=Criteria Air Pollutants; CCAP=Center for Clean Air Policy; CF=Connectivity Factor; CIWMB=California Integrated Waste 
Management Board; CO= Carbon Monoxide; CO2=Carbon Dioxide; DGS=Department of General Services; DOE=U.S. Department of Energy; DPF=Diesel particulate Filter; E85=85% Ethanol; EERE=Energy Efficiency 
and Renewable Energy; EOE=Encyclopedia of Earth; EPA=U.S. Environmental Protection Agency; ETC=Edmonton Trolley Coalition; EVs/CNG=Electric Vehicles/Compressed Natural Gas; FAR=Floor Area Ratio; 
GHG=Greenhouse Gas; ITE=Institute of Transportation Engineers; kg/m2=kilogram per square meter; km=Kilometer; lb=pound; LEED=Leadership in Energy and Environmental Design; M=Million; NA=Not Available; 
NEV=Neighborhood Electric Vehicle; NIST=National Institute of Standards and Technology; NOX=Oxides of Nitrogen; NREL=National Renewable Energy Laboratory; N/S=North/South; PG&E=Pacific Gas and Electric; 
PM=Particulate Matter; SJVAPCD=San Joaquin Valley Air Pollution Control District; SMAQMD=Sacramento Metropolitan Air Quality Management District; SMUD=Sacramento Municipal Utilities District; SOx=Sulfur 
Oxides; SRI=Solar Reflectance Index; TACs=Toxic Air Contaminants; TDM=Transportation Demand Management; TMA=Transportation Management Association; THC=Total Hydrocarbon; ULEV=Ultra Low Emission 
Vehicle; USGBC=U.S. Green Building Council; and VTPI=Victoria Transit Policy.  
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Table 16 
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Effective Feasible (Yes/No) Secondary 
Effects 

(Yes/No) 

Agency/Organization/Other6 Description/Comments Mitigation 
Measure 

Applicable 
Project/Source 

Type1 
Emissions 

Reduction/Score2 
Cost (Yes/No)3 Technical4 Logistical5    

MM D-4: 
Residential 
Density (Employ 
Sufficient 
Density for New 
Residential 
Development to 
Support the Use 
of Public Transit) 

LD (R, M), 
SP, TP, AQP, 
RR, P/Mobile 

1%-40%/High: #7, 
EPA presents a range 
of 32%-40% (EPA 
2006). SMAQMD 
presents a range of 
1%-12% depending on 
density and headway 
frequencies 
(Nelson/Nygaard 
Consulting Associates 
2005, JSA 2005, 
EDAW 2006, 
SMAQMD 2007). 
Nelson/Nygaard 
presents a trip 
reduction formula: 
Trip Reduction = 
0.6*(1-
(19749*((4.814+ 
households per 
residential 
acre)/(4.814+7.14))^-
06.39)/25914). 

Yes Yes (VTPI 
2007, 
Holtzclaw 
2007) 

Yes (VTPI 
2007, 
Holtzclaw 
2007) 

Adverse: No 
Beneficial: 
CAPs, TACs 

CA air quality 
management and control 
districts and cities/counties 
(e.g., SMAQMD). 

Project provides high-density 
residential development. Transit 
facilities must be within one-
quarter mile of project border. 
Project provides safe and 
convenient bicycle/pedestrian 
access to all transit stop(s) 
within one-quarter mile of 
project border. 

MM D-5: Street 
Grid 

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 

1%/Moderate: 
SMAQMD presents 
this % reduction (JSA 

Yes Yes (Dierkers 
et al. 2007, 
VTPI 2007) 

Yes 
(Dierkers et 
al. 2007, 

Adverse: No 
Beneficial: 
CAPs, TACs 

CA air quality 
management and control 
districts and cities/counties 

Multiple and direct street 
routing (grid style). This 
measure only applies to projects 
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Mitigation Measure Summary 

Effective Feasible (Yes/No) Secondary 
Effects 

(Yes/No) 

Agency/Organization/Other6 Description/Comments Mitigation 
Measure 

Applicable 
Project/Source 

Type1 
Emissions 

Reduction/Score2 
Cost (Yes/No)3 Technical4 Logistical5    

P/Mobile 2005, EDAW 2006, 
SMAQMD 2007).  

VTPI 2007) (e.g., SMAQMD). with an internal CF >/= 0.80, 
and average of one-quarter mile 
or less between external 
connections along perimeter of 
project. [CF= # of intersections / 
(# of cul-de-sacs + 
intersections)]. Cul-de-sacs with 
bicycle/pedestrian through 
access may be considered 
“complete intersections” when 
calculating the project’s internal 
connectivity factor. External 
connections are bike/pedestrian 
pathways and access points, or 
streets with safe and convenient 
bicycle and pedestrian access 
that connect the project to 
adjacent streets, sidewalks, and 
uses. If project site is adjacent 
to undeveloped land; streets, 
pathways, access points, and 
right-of-ways that provide for 
future access to adjacent uses 
may count for up to 50% of the 
external connections. Block 
perimeter (the sum of the 
measurement of the length of all 
block sides) is limited to no 
more than 1,350 feet. Streets 
internal to the project should 
connect to streets external to the 
project whenever possible. 



 

 
AG=Attorney General; ARB=California Air Resources Board; ASTM=American Society for Testing and Material; BAAQMD=Bay Area Air Quality Management District; BEES= Building for Environmental and Economic 
Sustainability; CA=California; Caltrans=California Department of Transportation; CAPs=Criteria Air Pollutants; CCAP=Center for Clean Air Policy; CF=Connectivity Factor; CIWMB=California Integrated Waste 
Management Board; CO= Carbon Monoxide; CO2=Carbon Dioxide; DGS=Department of General Services; DOE=U.S. Department of Energy; DPF=Diesel particulate Filter; E85=85% Ethanol; EERE=Energy Efficiency 
and Renewable Energy; EOE=Encyclopedia of Earth; EPA=U.S. Environmental Protection Agency; ETC=Edmonton Trolley Coalition; EVs/CNG=Electric Vehicles/Compressed Natural Gas; FAR=Floor Area Ratio; 
GHG=Greenhouse Gas; ITE=Institute of Transportation Engineers; kg/m2=kilogram per square meter; km=Kilometer; lb=pound; LEED=Leadership in Energy and Environmental Design; M=Million; NA=Not Available; 
NEV=Neighborhood Electric Vehicle; NIST=National Institute of Standards and Technology; NOX=Oxides of Nitrogen; NREL=National Renewable Energy Laboratory; N/S=North/South; PG&E=Pacific Gas and Electric; 
PM=Particulate Matter; SJVAPCD=San Joaquin Valley Air Pollution Control District; SMAQMD=Sacramento Metropolitan Air Quality Management District; SMUD=Sacramento Municipal Utilities District; SOx=Sulfur 
Oxides; SRI=Solar Reflectance Index; TACs=Toxic Air Contaminants; TDM=Transportation Demand Management; TMA=Transportation Management Association; THC=Total Hydrocarbon; ULEV=Ultra Low Emission 
Vehicle; USGBC=U.S. Green Building Council; and VTPI=Victoria Transit Policy.  
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Effective Feasible (Yes/No) Secondary 
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(Yes/No) 

Agency/Organization/Other6 Description/Comments Mitigation 
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Applicable 
Project/Source 

Type1 
Emissions 

Reduction/Score2 
Cost (Yes/No)3 Technical4 Logistical5    

MM D-6: NEV 
Access 

LD (R, C, M), 
SP, TP, AQP, 
RR, P/Mobile 

0.5%-1.5%/Low: 
SMAQMD presents 
this % reduction 
(EDAW 2006, 
SMAQMD 2007). 

Yes Yes (Litman 
1999, 
Sperling 
1994) 

Yes (Litman 
1999, 
Sperling 
1994) 

Adverse: No 
Beneficial: 
CAPs, TACs 

CA air quality 
management and control 
districts and cities/counties 
(e.g., SMAQMD). 

Make physical development 
consistent with requirements for 
neighborhood electric vehicles. 
Current studies show that for 
most trips, NEVs do not replace 
gas-fueled vehicles as the 
primary vehicle. 

MM D-7: 
Affordable 
Housing 
Component 

LD (R, M), 
SP, TP, AQP, 
RR, P/Mobile 

0.4%-6%/Moderate: 
SMAQMD presents 
this % reduction 
(Nelson/Nygaard 
Consulting Associates 
2005, EDAW 2006, 
SMAQMD 2007).  

Yes Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 

CA air quality 
management and control 
districts and cities/counties 
(e.g., SMAQMD). 

Residential development 
projects of five or more 
dwelling units provide a deed-
restricted low-income housing 
component on-site (or as 
defined in the code). Developers 
who pay into In-Lieu Fee 
Programs are not considered 
eligible to receive credit for this 
measure. The award of emission 
reduction credit shall be based 
only on the proportion of 
affordable housing developed 
on-site because in-lieu programs 
simply induce a net increase in 
development. 
Percentage reduction shall be 
calculated according to the 
following formula: 
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Effective Feasible (Yes/No) Secondary 
Effects 

(Yes/No) 

Agency/Organization/Other6 Description/Comments Mitigation 
Measure 

Applicable 
Project/Source 
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Emissions 

Reduction/Score2 
Cost (Yes/No)3 Technical4 Logistical5    

% reduction = % units deed-
restricted below market rate 
housing * 0.04 

MM D-8: 
Recharging Area  

LD (R, M), 
SP, TP, AQP, 
RR, P/Mobile 

NA/Low Yes Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 

 Provide residential buildings 
with a “utility” room or space 
for recharging batteries, whether 
for use in a car, electric 
lawnmower, other electric 
landscaping equipment, or even 
batteries for small items such as 
flashlights. 

Mixed-Use Development Measures 
MM D-9: Urban 
Mixed-Use 

LD (M), SP, 
TP, AQP, RR, 
P/Mobile 

3%-9%/Moderate: 
SMAQMD presents 
this % reduction 
(TIAX 2005, EDAW 
2006, SMAQMD 
2007). 

Yes Yes (EPA 
2006) 

Yes (EPA 
2006) 

Adverse: No 
Beneficial: 
CAPs, TACs 

CA air quality 
management and control 
districts and cities/counties 
(e.g., SMAQMD). 

Development of projects 
predominantly characterized by 
properties on which various 
uses, such as office, 
commercial, institutional, and 
residential, are combined in a 
single building or on a single 
site in an integrated 
development project with 
functional interrelationships and 
a coherent physical design. 

MM D-10: 
Suburban Mixed-
Use 

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 
P/Mobile 

3%/Moderate: 
SMAQMD presents 
this % reduction 
(TIAX 2005, EDAW 
2006, SMAQMD 
2007). 

Yes Yes (EPA 
2006) 

Yes (EPA 
2006) 

Adverse: No 
Beneficial: 
CAPs, TACs 

CA air quality 
management and control 
districts and cities/counties 
(e.g., SMAQMD). 

Have at least three of the 
following on site and/or offsite 
within one-quarter mile: 
Residential Development, Retail 
Development, Park, Open 
Space, or Office. 

MM D-11: Other 
Mixed-Use 

LD (R, M), 
SP, TP, AQP, 
RR, P/Mobile 

1%/Moderate: 
SMAQMD presents 
this % reduction 
(TIAX 2005, EDAW 

Yes Yes (EPA 
2006) 

Yes (EPA 
2006) 

Adverse: No 
Beneficial: 
CAPs, TACs 

CA air quality 
management and control 
districts and cities/counties 
(e.g., SMAQMD). 

All residential units are within 
one-quarter mile of parks, 
schools or other civic uses. 



 

 
AG=Attorney General; ARB=California Air Resources Board; ASTM=American Society for Testing and Material; BAAQMD=Bay Area Air Quality Management District; BEES= Building for Environmental and Economic 
Sustainability; CA=California; Caltrans=California Department of Transportation; CAPs=Criteria Air Pollutants; CCAP=Center for Clean Air Policy; CF=Connectivity Factor; CIWMB=California Integrated Waste 
Management Board; CO= Carbon Monoxide; CO2=Carbon Dioxide; DGS=Department of General Services; DOE=U.S. Department of Energy; DPF=Diesel particulate Filter; E85=85% Ethanol; EERE=Energy Efficiency 
and Renewable Energy; EOE=Encyclopedia of Earth; EPA=U.S. Environmental Protection Agency; ETC=Edmonton Trolley Coalition; EVs/CNG=Electric Vehicles/Compressed Natural Gas; FAR=Floor Area Ratio; 
GHG=Greenhouse Gas; ITE=Institute of Transportation Engineers; kg/m2=kilogram per square meter; km=Kilometer; lb=pound; LEED=Leadership in Energy and Environmental Design; M=Million; NA=Not Available; 
NEV=Neighborhood Electric Vehicle; NIST=National Institute of Standards and Technology; NOX=Oxides of Nitrogen; NREL=National Renewable Energy Laboratory; N/S=North/South; PG&E=Pacific Gas and Electric; 
PM=Particulate Matter; SJVAPCD=San Joaquin Valley Air Pollution Control District; SMAQMD=Sacramento Metropolitan Air Quality Management District; SMUD=Sacramento Municipal Utilities District; SOx=Sulfur 
Oxides; SRI=Solar Reflectance Index; TACs=Toxic Air Contaminants; TDM=Transportation Demand Management; TMA=Transportation Management Association; THC=Total Hydrocarbon; ULEV=Ultra Low Emission 
Vehicle; USGBC=U.S. Green Building Council; and VTPI=Victoria Transit Policy.  
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Agency/Organization/Other6 Description/Comments Mitigation 
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Applicable 
Project/Source 

Type1 
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Reduction/Score2 
Cost (Yes/No)3 Technical4 Logistical5    

2006, SMAQMD 
2007). 

MM D-12: Infill 
Development 

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 
P/Mobile 

3%-30%/High: Infill 
development reduces 
vehicle trips and VMT 
by 3% and 20%, 
respectively (Fehr & 
Peers 2007). CCAP 
identifies a site level 
VMT reduction range 
of 20%-30% (Dierkers 
et al. 2007). 

Yes Yes (Dierkers 
et al. 2007)  

Yes 
(Dierkers et 
al. 2007) 

Adverse: No 
Beneficial: 
CAPs, TACs 

CA air quality 
management and control 
districts and cities/counties 
(e.g., SMAQMD). 

Project site is on a vacant infill 
site, redevelopment area, or 
brownfield or greyfield lot that 
is highly accessible to regional 
destinations, where the 
destinations rating of the 
development site (measured as 
the weighted average travel time 
to all other regional 
destinations) is improved by 
100% when compared to an 
alternate greenfield site. 

Miscellaneous Measures 
MM D-13: 
Electric 
Lawnmower 

LD (R, M), 
SP, AQP, RR, 
P/Area 

1%/Low: SMAQMD 
presents this % 
reduction (EDAW 
2006, SMAQMD 
2007). 

Yes Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 

CA air quality 
management and control 
districts and cities/counties 
(e.g., SMAQMD). 

Provide a complimentary 
electric lawnmower to each 
residential buyer. 
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Effective Feasible (Yes/No) Secondary 
Effects 

(Yes/No) 

Agency/Organization/Other6 Description/Comments Mitigation 
Measure 

Applicable 
Project/Source 

Type1 
Emissions 

Reduction/Score2 
Cost (Yes/No)3 Technical4 Logistical5    

MM D-14: 
Enhanced 
Recycling/Waste 
Reduction, 
Reuse, 
Composting 

LD (R, C, M), 
I, SP, AQP, 
RR, 
P/Stationary 
& Area 

NA/Low Yes Yes Yes: 
Association 
with social 
awareness. 

Adverse: No 
Beneficial: 
CAPs, TACs 

CIWMB Provide infrastructure/education 
that promotes the avoidance of 
products with excessive 
packaging, recycle, buying of 
refills, separating of food and 
yard waste for composting, and 
using rechargeable batteries. 

MM D-15: 
LEED 
Certification 

LD (R, C, M), 
I, SP, AQP, 
RR, 
P/Stationary 
& Area 

NA/Moderate Yes: Receive 
tax rebates, 
incentives 
(e.g., EDAW 
San Diego 
office interior 
remodel cost 
$1,700,000 
for 32,500 
square feet) 
(USGBC 
2007) 

Yes Yes: More 
than 700 
buildings of 
different 
certifications 
in CA 
(USGBC 
2007). 

Adverse: No 
Beneficial: 
CAPs, TACs 

USGBC, CA air quality 
management and control 
districts and cities/counties 
(e.g., BAAQMD). 

LEED promotes a whole-
building approach to 
sustainability by recognizing 
performance in five key areas of 
human and environmental 
health: sustainable site 
development, water savings, 
energy efficiency, materials 
selection, and indoor 
environmental quality. 

MM D-16: 
Retro-
Commissioning 

LD (C, M), I, 
SP, AQP, RR, 
P/Stationary 
& Area 

8%-10% reduction in 
energy 
usage/Moderate: (Mills 
et al. 2004) 

Yes: Average 
$0.28/square 

feet, varies 
with building 
size (Haasl 
and Sharp 
1999). 

Yes Yes: 27 
projects 
underway in 
CA, 21 more 
to be 
completed in 
2007, mostly 
state 
buildings 
owned by 
DGS (DGS 
2007). 

Adverse: No 
Beneficial: 
CAPs, TACs 

DGS, CA air quality 
management and control 
districts and cities/counties 
(e.g., BAAQMD). 

The process ensures that all 
building systems perform 
interactively according to the 
contract documents, the design 
intent and the owner’s 
operational needs to optimize 
energy performance. 

MM D-17 
Landscaping  

LD (R, C, M), 
I, SP, AQP, 
RR, 

NA/Low Yes Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 

Alliance for the 
Chesapeake Bay, EPA 
Green Landscaping 

Project shall use drought 
resistant native trees, trees with 
low emissions and high carbon 



 

 
AG=Attorney General; ARB=California Air Resources Board; ASTM=American Society for Testing and Material; BAAQMD=Bay Area Air Quality Management District; BEES= Building for Environmental and Economic 
Sustainability; CA=California; Caltrans=California Department of Transportation; CAPs=Criteria Air Pollutants; CCAP=Center for Clean Air Policy; CF=Connectivity Factor; CIWMB=California Integrated Waste 
Management Board; CO= Carbon Monoxide; CO2=Carbon Dioxide; DGS=Department of General Services; DOE=U.S. Department of Energy; DPF=Diesel particulate Filter; E85=85% Ethanol; EERE=Energy Efficiency 
and Renewable Energy; EOE=Encyclopedia of Earth; EPA=U.S. Environmental Protection Agency; ETC=Edmonton Trolley Coalition; EVs/CNG=Electric Vehicles/Compressed Natural Gas; FAR=Floor Area Ratio; 
GHG=Greenhouse Gas; ITE=Institute of Transportation Engineers; kg/m2=kilogram per square meter; km=Kilometer; lb=pound; LEED=Leadership in Energy and Environmental Design; M=Million; NA=Not Available; 
NEV=Neighborhood Electric Vehicle; NIST=National Institute of Standards and Technology; NOX=Oxides of Nitrogen; NREL=National Renewable Energy Laboratory; N/S=North/South; PG&E=Pacific Gas and Electric; 
PM=Particulate Matter; SJVAPCD=San Joaquin Valley Air Pollution Control District; SMAQMD=Sacramento Metropolitan Air Quality Management District; SMUD=Sacramento Municipal Utilities District; SOx=Sulfur 
Oxides; SRI=Solar Reflectance Index; TACs=Toxic Air Contaminants; TDM=Transportation Demand Management; TMA=Transportation Management Association; THC=Total Hydrocarbon; ULEV=Ultra Low Emission 
Vehicle; USGBC=U.S. Green Building Council; and VTPI=Victoria Transit Policy.  
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Reduction/Score2 
Cost (Yes/No)3 Technical4 Logistical5    

P/Stationary 
& Area 

Resources sequestration potential. 
Evergreen trees on the north and 
west sides afford the best 
protection from the setting 
summer sun and cold winter 
winds. Additional 
considerations include the use 
of deciduous trees on the south 
side of the house that will admit 
summer sun; evergreen 
plantings on the north side will 
slow cold winter winds; 
constructing a natural planted 
channel to funnel summer 
cooling breezes into the house. 
Neighborhood CCR’s not 
requiring that front and side 
yards of single family homes be 
planted with turf grass. 
Vegetable gardens, bunch grass, 
and low-water landscaping shall 
also be permitted, or even 
encouraged. 

MM D-18: Local 
Farmers’ Market 

LD (M), 
SP/Mobile, 
Stationary, & 

NA/Low Yes Yes Yes: 
Associated 
with social 

Adverse: No 
Beneficial: 
CAPs, TACs 

Cities/counties (e.g., 
Davis, Sacramento) 

Project shall dedicate space in a 
centralized, accessible location 
for a weekly farmers’ market. 
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Area choice and 
public 
awareness.  

MM D-19: 
Community 
Gardens 

LD (M), 
SP/Mobile, 
Stationary, & 
Area 

NA/Low Yes Yes Yes: 
Associated 
with social 
choice and 
public 
awareness.  

Adverse: No 
Beneficial: 
CAPs, TACs 

Cities/counties (e.g., 
Davis) 

Project shall dedicate space for 
community gardens.  

Energy Efficiency/Building Component 
MM E-1: High-
Efficiency 
Pumps 

LD (R, C, M), 
SP, AQP, RR, 
P/Stationary 
& Area 

NA/Low Yes Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 

CA air quality 
management and control 
districts and cities/counties 
(e.g., BAAQMD). 

Project shall use high-efficiency 
pumps.  

MM E-2: Wood 
Burning 
Fireplaces/Stoves 

LD (R, M), 
SP, AQP, RR, 
P/Stationary 
& Area 

NA/Low: EDAW 2006 Yes Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 

CA air quality 
management and control 
districts and cities/counties 
(e.g., SMAQMD). 

Project does not feature 
fireplaces or wood burning 
stoves. 

MM E-3: 
Natural Gas 
Stove 

LD (R, M), 
SP, AQP, RR, 
P/Stationary 
& Area 

NA/Low: EDAW 2006 Yes: Cost of 
stove—$350 
(gas) and 
$360 
(electric) 
same brand, 
total yearly 
cost of $42.17 
as opposed to 
$56.65 for 
electric 
(Saving 
Electricity 
2006). 

Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 

CA air quality 
management and control 
districts and cities/counties 
(e.g., SMAQMD). 

Project features only natural gas 
or electric stoves in residences. 



 

 
AG=Attorney General; ARB=California Air Resources Board; ASTM=American Society for Testing and Material; BAAQMD=Bay Area Air Quality Management District; BEES= Building for Environmental and Economic 
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Management Board; CO= Carbon Monoxide; CO2=Carbon Dioxide; DGS=Department of General Services; DOE=U.S. Department of Energy; DPF=Diesel particulate Filter; E85=85% Ethanol; EERE=Energy Efficiency 
and Renewable Energy; EOE=Encyclopedia of Earth; EPA=U.S. Environmental Protection Agency; ETC=Edmonton Trolley Coalition; EVs/CNG=Electric Vehicles/Compressed Natural Gas; FAR=Floor Area Ratio; 
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NEV=Neighborhood Electric Vehicle; NIST=National Institute of Standards and Technology; NOX=Oxides of Nitrogen; NREL=National Renewable Energy Laboratory; N/S=North/South; PG&E=Pacific Gas and Electric; 
PM=Particulate Matter; SJVAPCD=San Joaquin Valley Air Pollution Control District; SMAQMD=Sacramento Metropolitan Air Quality Management District; SMUD=Sacramento Municipal Utilities District; SOx=Sulfur 
Oxides; SRI=Solar Reflectance Index; TACs=Toxic Air Contaminants; TDM=Transportation Demand Management; TMA=Transportation Management Association; THC=Total Hydrocarbon; ULEV=Ultra Low Emission 
Vehicle; USGBC=U.S. Green Building Council; and VTPI=Victoria Transit Policy.  
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MM E-4: 
Energy Star Roof 

LD (R, C, M), 
I, SP, AQP, 
RR, 
P/Stationary 
& Area 

0.5%-1%/Low: 
SMAQMD presents 
this % reduction 
(EDAW 2006, 
SMAQMD 2007).  

Yes Yes Yes: 866 
Energy Star 
labeled 
buildings in 
California 
(Energy Star 
2007) 

Adverse: No 
Beneficial: 
CAPs, TACs 

CA air quality 
management and control 
districts and cities/counties 
(e.g., SMAQMD). 

Project installs Energy Star 
labeled roof materials. 

MM E-5: On-
site Renewable 
Energy System 

LD (R, C, M), 
I, SP, AQP, 
RR, 
P/Stationary 
& Area 

1%-3%/Moderate: 
SMAQMD presents 
this % reduction 
(USGBC 2002 and 
2005, EDAW 2006, 
SMAQMD 2007).  

Yes Yes (USGBC 
2002 and 
2005) 

Yes 
(USGBC 
2002 and 
2005) 

Adverse: No 
Beneficial: 
CAPs, TACs 

CA air quality 
management and control 
districts and cities/counties 
(e.g., SMAQMD). 

Project provides onsite 
renewable energy system(s). 
Nonpolluting and renewable 
energy potential includes solar, 
wind, geothermal, low-impact 
hydro, biomass and bio-gas 
strategies. When applying these 
strategies, projects may take 
advantage of net metering with 
the local utility.  
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MM E-6: 
Exceed Title 24 

LD (R, C, M), 
I, GSP, AQP, 
RR, 
P/Stationary 
& Area 

1%/Moderate: 
SMAQMD presents 
this % reduction 
(EDAW 2006, 
SMAQMD 2007).  

Yes Yes (PG&E 
2002, SMUD 
2006) 

Yes (PG&E 
2002, 
SMUD 
2006) 

Adverse: No 
Beneficial: 
CAPs, TACs 

PG&E, SMUD, CA air 
quality management and 
control districts and 
cities/counties (e.g., 
SMAQMD). 

Project exceeds title 24 
requirements by 20%. 

MM E-7: Solar 
Orientation 

LD (R, C, M), 
I, SP, AQP, 
RR, 
P/Stationary 
& Area 

0.5%/Low: SMAQMD 
presents this % 
reduction (EDAW 
2006, SMAQMD 
2007). 

Yes Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 

CA air quality 
management and control 
districts and cities/counties 
(e.g., SMAQMD). 

Project orients 75% or more of 
homes and/or buildings to face 
either north or south (within 30° 
of N/S). Building design 
includes roof overhangs that are 
sufficient to block the high 
summer sun, but not the lower 
winter sun, from penetrating 
south facing windows. Trees, 
other landscaping features and 
other buildings are sited in such 
a way as to maximize shade in 
the summer and maximize solar 
access to walls and windows in 
the winter. 

MM E-8: 
Nonroof 
Surfaces 

LD (R, C, M), 
I, GSP, AQP, 
RR, 
P/Stationary 
& Area 

1.0%/Low: SMAQMD 
presents this % 
reduction (EDAW 
2006, SMAQMD 
2007). 

Yes Yes (USGBC 
2002 and 
2005) 

Yes 
(USGBC 
2002 and 
2005) 

Adverse: No 
Beneficial: 
CAPs, TACs 

CA air quality 
management and control 
districts and cities/counties 
(e.g., SMAQMD). 

Provide shade (within 5 years) 
and/or use light-colored/high-
albedo materials (reflectance of 
at least 0.3) and/or open grid 
pavement for at least 30% of the 
site’s nonroof impervious 
surfaces, including parking lots, 
walkways, plazas, etc.; OR 
place a minimum of 50% of 
parking spaces underground or 
covered by structured parking; 
OR use an open-grid pavement 
system (less than 50% 
impervious) for a minimum of 



 

 
AG=Attorney General; ARB=California Air Resources Board; ASTM=American Society for Testing and Material; BAAQMD=Bay Area Air Quality Management District; BEES= Building for Environmental and Economic 
Sustainability; CA=California; Caltrans=California Department of Transportation; CAPs=Criteria Air Pollutants; CCAP=Center for Clean Air Policy; CF=Connectivity Factor; CIWMB=California Integrated Waste 
Management Board; CO= Carbon Monoxide; CO2=Carbon Dioxide; DGS=Department of General Services; DOE=U.S. Department of Energy; DPF=Diesel particulate Filter; E85=85% Ethanol; EERE=Energy Efficiency 
and Renewable Energy; EOE=Encyclopedia of Earth; EPA=U.S. Environmental Protection Agency; ETC=Edmonton Trolley Coalition; EVs/CNG=Electric Vehicles/Compressed Natural Gas; FAR=Floor Area Ratio; 
GHG=Greenhouse Gas; ITE=Institute of Transportation Engineers; kg/m2=kilogram per square meter; km=Kilometer; lb=pound; LEED=Leadership in Energy and Environmental Design; M=Million; NA=Not Available; 
NEV=Neighborhood Electric Vehicle; NIST=National Institute of Standards and Technology; NOX=Oxides of Nitrogen; NREL=National Renewable Energy Laboratory; N/S=North/South; PG&E=Pacific Gas and Electric; 
PM=Particulate Matter; SJVAPCD=San Joaquin Valley Air Pollution Control District; SMAQMD=Sacramento Metropolitan Air Quality Management District; SMUD=Sacramento Municipal Utilities District; SOx=Sulfur 
Oxides; SRI=Solar Reflectance Index; TACs=Toxic Air Contaminants; TDM=Transportation Demand Management; TMA=Transportation Management Association; THC=Total Hydrocarbon; ULEV=Ultra Low Emission 
Vehicle; USGBC=U.S. Green Building Council; and VTPI=Victoria Transit Policy.  
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Reduction/Score2 
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50% of the parking lot area. The 
mitigation measure reduces heat 
islands (thermal gradient 
differences between developed 
and undeveloped areas to 
minimize impact on 
microclimate and human and 
wildlife habitats. This measure 
requires the use of patented or 
copyright protected 
methodologies created by the 
ASTM. The SRI is a measure of 
the constructed surface’s ability 
to reflect solar heat, as shown 
by a small rise in temperature. It 
is defined so that a standard 
black (reflectance 0.05, 
emittance 0.90) is “0” and a 
standard white (reflectance 
0.80, emittance 0.90) is 100. To 
calculate SRI for a given 
material, obtain the reflectance 
value and emittance value for 
the material. SRI is calculated 
according to ASTM E 1980-01. 
Reflectance is measured 
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Project/Source 
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Cost (Yes/No)3 Technical4 Logistical5    

according to ASTM E 903, 
ASTM E 1918, or ASTM C 
1549. Emittance is measured 
according to ASTM E 408 or 
ASTM C 1371. Default values 
for some materials will be 
available in the LEED-NC v2.2 
Reference Guide. 

MM E-9: Low-
Energy Cooling 

LD (C, M), I, 
SP, AQP, RR, 
P/Stationary 
& Area 

1%-10%/Low: EDAW 
presents this percent 
reduction range 
(EDAW 2006). 

Yes Yes (USGBC 
2002 and 
2005) 

Yes 
(USGBC 
2002 and 
2005) 

Adverse: No 
Beneficial: 
CAPs, TACs 

CA air quality 
management and control 
districts and cities/counties 
(e.g., SMAQMD). 

Project optimizes building’s 
thermal distribution by 
separating ventilation and 
thermal conditioning systems. 

MM E-10: 
Green Roof 

LD (R, C, M), 
I, SP, AQP, 
RR, 
P/Stationary 
& Area 

1.0%/Moderate: 
SMAQMD presents 
this % reduction 
(EDAW 2006, 
SMAQMD 2007). 

Yes Yes (USGBC 
2002 and 
2005) 

Yes 
(USGBC 
2002 and 
2005) 

Adverse: 
Increased 
Water 
Consumption 
Beneficial: 
CAPs, TACs 

CA air quality 
management and control 
districts and cities/counties 
(e.g., SMAQMD). 

Install a vegetated roof that 
covers at least 50% of roof area. 
The reduction assumes that a 
vegetated roof is installed on a 
least 50% of the roof area or 
that a combination high albedo 
and vegetated roof surface is 
installed that meets the 
following standard: (Area of 
SRI Roof/0.75)+(Area of 
vegetated roof/0.5) >= Total 
Roof Area. Water consumption 
reduction measures shall be 
considered in the design of the 
green roof.  

MM E-11: EV 
Charging 
Facilities 

LD (C, M), 
SP, AQP, RR, 
P/Stationary 
& Area 

NA/Low Yes: $500-
$5000/ 
vehicle site 
(PG&E 1999)

Yes Yes: 381 
facilities in 
CA (Clean 
Air Maps 
2007). 

Adverse: No 
Beneficial: 
CAPs, TACs 

DOE, EERE, CA air 
quality management and 
control districts and 
cities/counties (e.g., 
BAAQMD). 

Project installs EV charging 
facilities.  

MM E-12: LD (R, C, M), NA/Low: Increasing Yes: Light Yes Yes: Apply Adverse: No  Project provides light-colored 



 

 
AG=Attorney General; ARB=California Air Resources Board; ASTM=American Society for Testing and Material; BAAQMD=Bay Area Air Quality Management District; BEES= Building for Environmental and Economic 
Sustainability; CA=California; Caltrans=California Department of Transportation; CAPs=Criteria Air Pollutants; CCAP=Center for Clean Air Policy; CF=Connectivity Factor; CIWMB=California Integrated Waste 
Management Board; CO= Carbon Monoxide; CO2=Carbon Dioxide; DGS=Department of General Services; DOE=U.S. Department of Energy; DPF=Diesel particulate Filter; E85=85% Ethanol; EERE=Energy Efficiency 
and Renewable Energy; EOE=Encyclopedia of Earth; EPA=U.S. Environmental Protection Agency; ETC=Edmonton Trolley Coalition; EVs/CNG=Electric Vehicles/Compressed Natural Gas; FAR=Floor Area Ratio; 
GHG=Greenhouse Gas; ITE=Institute of Transportation Engineers; kg/m2=kilogram per square meter; km=Kilometer; lb=pound; LEED=Leadership in Energy and Environmental Design; M=Million; NA=Not Available; 
NEV=Neighborhood Electric Vehicle; NIST=National Institute of Standards and Technology; NOX=Oxides of Nitrogen; NREL=National Renewable Energy Laboratory; N/S=North/South; PG&E=Pacific Gas and Electric; 
PM=Particulate Matter; SJVAPCD=San Joaquin Valley Air Pollution Control District; SMAQMD=Sacramento Metropolitan Air Quality Management District; SMUD=Sacramento Municipal Utilities District; SOx=Sulfur 
Oxides; SRI=Solar Reflectance Index; TACs=Toxic Air Contaminants; TDM=Transportation Demand Management; TMA=Transportation Management Association; THC=Total Hydrocarbon; ULEV=Ultra Low Emission 
Vehicle; USGBC=U.S. Green Building Council; and VTPI=Victoria Transit Policy.  
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Light-Colored 
Paving  

I, SP, AQP, 
RR, 
P/Stationary 
& Area 

the albedo of 1,250 km 
of pavement by 0.25 
would save cooling 
energy worth $15M 
per year. 

colored 
aggregates 
and white 
cement are 
more 
expensive 
than gray 
cement. 
Certain 
blended 
cements are 
very light in 
color and may 
reflect 
similarly to 
white cement 
at an 
equivalent 
cost to normal 
gray cement. 

natural sand 
or gravel 
colored 
single 
surface 
treatments to 
asphalt 
(EOE 2007). 

Beneficial: 
CAPs, TACs 

paving (e.g., increased albedo 
pavement). 

MM E-13: Cool 
Roofs 

LD (R, C, M), 
I, SP, AQP, 
RR, 
P/Stationary 
& Area 

NA/Low Yes: 0.75–
1.5/square 
feet coating 
(EPA 2007a) 

Yes Yes: Over 
90% of the 
roofs in the 
United 
States are 
dark colored 

Adverse: No 
Beneficial: 
CAPs, TACs 

CEC Project provides cool roofs. 
Highly reflective, highly 
emissive roofing materials that 
stay 50-60°F cooler than a 
normal roof under a hot summer 
sun. CA’s Cool Savings 
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(EPA 
2007a). 

Program provided rebates to 
building owners for installing 
roofing materials with high 
solar reflectance and thermal 
emittance. The highest rebate 
went to roofs on air conditioned 
buildings, while buildings with 
rooftop ducts and other 
nonresidential buildings were 
eligible for slightly less. The 
program aimed to reduce peak 
summer electricity demand and 
was administered by the CEC. 

MM E-14: Solar 
Water Heaters 

LD (R, M), 
SP, AQP, RR, 
P/Stationary 
& Area 

20%–70% reduction in 
cooling energy 
needs/Moderate 

Yes: 
$1675/20 
square feet, 
requires a 50 
gallon tank, 
annual 
operating cost 
of $176 (DOE 
2007).  

Yes Yes: Based 
on solar 
orientation, 
building 
codes, 
zoning 
ordinances. 

Adverse: No 
Beneficial: 
CAPs, TACs 

Europe Project provides solar water 
heaters.  

MM E-15: 
Electric Yard 
Equipment 
Compatibility 

LD (R, M), 
SP, AQP, RR, 
P/Stationary 
& Area 

NA/Low Yes: $75–
$250/outlet 
from existing 
circuit (Cost 
Helper 2007). 

Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 

  Project provides electrical 
outlets at building exterior 
areas. 

MM E-16: 
Energy Efficient 
Appliance 
Standards 

LD (R, C, M), 
SP, AQP, RR, 
P/Stationary 
& Area 

NA/Low Yes: Varies 
for each 
appliance—
higher capital 
costs, lower 
operating 
costs (Energy 

Yes Yes: Major 
retail stores. 

Adverse: No 
Beneficial: 
CAPs, TACs 

  Project uses energy efficient 
appliances (e.g., Energy Star).  



 

 
AG=Attorney General; ARB=California Air Resources Board; ASTM=American Society for Testing and Material; BAAQMD=Bay Area Air Quality Management District; BEES= Building for Environmental and Economic 
Sustainability; CA=California; Caltrans=California Department of Transportation; CAPs=Criteria Air Pollutants; CCAP=Center for Clean Air Policy; CF=Connectivity Factor; CIWMB=California Integrated Waste 
Management Board; CO= Carbon Monoxide; CO2=Carbon Dioxide; DGS=Department of General Services; DOE=U.S. Department of Energy; DPF=Diesel particulate Filter; E85=85% Ethanol; EERE=Energy Efficiency 
and Renewable Energy; EOE=Encyclopedia of Earth; EPA=U.S. Environmental Protection Agency; ETC=Edmonton Trolley Coalition; EVs/CNG=Electric Vehicles/Compressed Natural Gas; FAR=Floor Area Ratio; 
GHG=Greenhouse Gas; ITE=Institute of Transportation Engineers; kg/m2=kilogram per square meter; km=Kilometer; lb=pound; LEED=Leadership in Energy and Environmental Design; M=Million; NA=Not Available; 
NEV=Neighborhood Electric Vehicle; NIST=National Institute of Standards and Technology; NOX=Oxides of Nitrogen; NREL=National Renewable Energy Laboratory; N/S=North/South; PG&E=Pacific Gas and Electric; 
PM=Particulate Matter; SJVAPCD=San Joaquin Valley Air Pollution Control District; SMAQMD=Sacramento Metropolitan Air Quality Management District; SMUD=Sacramento Municipal Utilities District; SOx=Sulfur 
Oxides; SRI=Solar Reflectance Index; TACs=Toxic Air Contaminants; TDM=Transportation Demand Management; TMA=Transportation Management Association; THC=Total Hydrocarbon; ULEV=Ultra Low Emission 
Vehicle; USGBC=U.S. Green Building Council; and VTPI=Victoria Transit Policy.  
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Star 2007).  
MM E-17: 
Green Building 
Materials 

LD (R, C, M), 
SP, AQP, RR, 
P/Stationary 
& Area 

NA/Low: 25-30% 
more efficient on 
average. 

Yes Yes: BEES 
software 
allows users 
to balance the 
environmental 
and economic 
performance 
of building 
products; 
developed by 
NIST (NIST 
2007).  

Yes Adverse: No 
Beneficial: 
CAPs, TACs 

  Project uses materials which are 
resource efficient, recycled, 
with long life cycles and 
manufactured in an 
environmentally friendly way. 

MM E-18: 
Shading 
Mechanisms 

LD (R, C, M), 
I, SP, AQP, 
RR, 
P/Stationary, 
& Area 

NA/Low: Up to $450 
annual energy savings 
(Energy Star 2007). 

Yes: Higher 
capital costs, 
lower 
operating and 
maintenance 
costs (Energy 
Star 2007). 

Yes Yes: Major 
retail stores. 

Adverse: No 
Beneficial: 
CAPs, TACs 

  Install energy-reducing shading 
mechanisms for windows, 
porch, patio and walkway 
overhangs. 
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MM E-19: 
Ceiling/Whole-
House Fans 

LD (R, C, M), 
I, SP, AQP, 
RR, 
P/Stationary, 
& Area 

NA/Low: 50% more 
efficient than 
conventional fans 
(Energy Star 2007). 

Yes: $45-
$200/fan, 
installation 
extra (Lowe’s 
2007).  

Yes Yes: Major 
retail stores. 

Adverse: No 
Beneficial: 
CAPs, TACs 

  Install energy-reducing 
ceiling/whole-house fans. 

MM E-20: 
Programmable 
Thermostats 

LD (R, C, M), 
I, SP, AQP, 
RR, 
P/Stationary, 
& Area 

NA/Low: $100 annual 
savings in energy costs 
(Energy Star 2007). 

Yes: 
$60/LCD 
display and 4 
settings for 
typical 
residential 
use (Lowe’s 
2007).  

Yes Yes: Major 
retail stores. 

Adverse: Yes, 
Mercury 
Beneficial: 
CAPs, TACs  

  Install energy-reducing 
programmable thermostats that 
automatically adjust 
temperature settings.  

MM E-21: 
Passive Heating 
and Cooling 
Systems 

LD (R, C, M), 
I, SP, AQP, 
RR, 
P/Stationary, 
& Area 

NA/Low Yes: $800 
(wall heaters) 
to $4,000+ 
(central 
systems) 

Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 

  Install energy-reducing passive 
heating and cooling systems 
(e.g., insulation and ventilation). 

MM E-22: Day 
Lighting Systems  

LD (R, C, M), 
I, SP, AQP, 
RR, 
P/Stationary, 
& Area 

NA/Low Yes: $1,300 
to $1,500 
depending 
upon the kind 
of roof 
(Barrier 
1995), 
installation 
extra. 

Yes Yes: Work 
well only for 
space near 
the roof of 
the building, 
little benefit 
in multi-
floor 
buildings.  

Adverse: No 
Beneficial: 
CAPs, TACs 

  Install energy-reducing day 
lighting systems (e.g., skylights, 
light shelves and interior 
transom windows).  

MM E-23: Low-
Water Use 
Appliances 

LD (R, C, M), 
I, SP, AQP, 
RR, 
P/Stationary, 
& Area 

NA/Low: Avoided 
water agency cost for 
using water-efficient 
kitchen pre-rinse spray 
valves of $65.18 per 
acre-foot.  

Yes: Can 
return their 
cost through 
reduction in 
water 
consumption, 

Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 

  Require the installation of low-
water use appliances. 



 

 
AG=Attorney General; ARB=California Air Resources Board; ASTM=American Society for Testing and Material; BAAQMD=Bay Area Air Quality Management District; BEES= Building for Environmental and Economic 
Sustainability; CA=California; Caltrans=California Department of Transportation; CAPs=Criteria Air Pollutants; CCAP=Center for Clean Air Policy; CF=Connectivity Factor; CIWMB=California Integrated Waste 
Management Board; CO= Carbon Monoxide; CO2=Carbon Dioxide; DGS=Department of General Services; DOE=U.S. Department of Energy; DPF=Diesel particulate Filter; E85=85% Ethanol; EERE=Energy Efficiency 
and Renewable Energy; EOE=Encyclopedia of Earth; EPA=U.S. Environmental Protection Agency; ETC=Edmonton Trolley Coalition; EVs/CNG=Electric Vehicles/Compressed Natural Gas; FAR=Floor Area Ratio; 
GHG=Greenhouse Gas; ITE=Institute of Transportation Engineers; kg/m2=kilogram per square meter; km=Kilometer; lb=pound; LEED=Leadership in Energy and Environmental Design; M=Million; NA=Not Available; 
NEV=Neighborhood Electric Vehicle; NIST=National Institute of Standards and Technology; NOX=Oxides of Nitrogen; NREL=National Renewable Energy Laboratory; N/S=North/South; PG&E=Pacific Gas and Electric; 
PM=Particulate Matter; SJVAPCD=San Joaquin Valley Air Pollution Control District; SMAQMD=Sacramento Metropolitan Air Quality Management District; SMUD=Sacramento Municipal Utilities District; SOx=Sulfur 
Oxides; SRI=Solar Reflectance Index; TACs=Toxic Air Contaminants; TDM=Transportation Demand Management; TMA=Transportation Management Association; THC=Total Hydrocarbon; ULEV=Ultra Low Emission 
Vehicle; USGBC=U.S. Green Building Council; and VTPI=Victoria Transit Policy.  
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pumping, and 
treatment. 

MM E-24: 
Goods Transport 
by Rail 

LD (C, M), I, 
SP, AQP, RR, 
P/Mobile 

NA/Moderate Yes Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 

ARB Goods Movement 
Plan (ARB 2007) 

Provide a spur at nonresidential 
projects to use nearby rail for 
goods movement.  

Social Awareness/Education 
MM S-1: GHG 
Emissions 
Reductions 
Education 

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 
P/Mobile, 
Stationary, & 
Mobile 

NA/Low Yes Yes Yes: Similar 
programs 
currently 
exist in CA. 

Adverse: No 
Beneficial: 
CAPs, TACs 

  Provide local governments, 
businesses, and residents with 
guidance/protocols/information 
on how to reduce GHG 
emissions (e.g., energy saving, 
food miles). 

MM S-2: School 
Curriculum  

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 
P/Mobile, 
Stationary, & 
Mobile 

NA/Low Yes Yes Yes: Similar 
programs 
currently 
exist in CA. 

Adverse: No 
Beneficial: 
CAPs, TACs 

  Include how to reduce GHG 
emissions (e.g., energy saving, 
food miles) in the school 
curriculum.  

Construction 
MM C-1: ARB-
Certified Diesel 
Construction 
Equipment 

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 
P/Mobile 

NA/Low Yes: 
Oxidation 
Catalysts, 
$1,000-

Yes Yes Adverse: Yes, 
NOx 
Beneficial: 
CAPs, TACs 

AG, EPA, ARB, and CA 
air quality management 
and pollution control 
districts.  

Use ARB-certified diesel 
construction equipment. 
Increases CO2 emissions when 
trapped CO and carbon particles 
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$2,000. 
DPF, $5000-
$10,000; 
installation 
extra (EPA 
2007b). 

are oxidized (Catalyst Products 
2007, ETC 2007).  

MM C-2: 
Alternative Fuel 
Construction 
Equipment 

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 
P/Mobile 

NA/Low Yes Yes Yes Adverse: Yes, 
THC, NOx 
Beneficial: 
CO, PM, SOx 

AG, EPA, ARB, and CA 
air quality management 
and pollution control 
districts. 

Use alternative fuel types for 
construction equipment. At the 
tailpipe biodiesel emits 10% 
more CO2 than petroleum 
diesel. Overall lifecycle 
emissions of CO2 from 100% 
biodiesel are 78% lower than 
those of petroleum diesel 
(NREL 1998, EPA 2007b). 

MM C-3: Local 
Building 
Materials 

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 
P/Mobile 

NA/Low Yes Yes Yes: 
Depends on 
location of 
building 
material 
manufacture 
sites. 

Adverse: No 
Beneficial: 
CAPs, TACs 

  Use locally made building 
materials for construction of the 
project and associated 
infrastructure.  

MM C-4: 
Recycle 
Demolished 
Construction 
Material  

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 
P/Mobile 

NA/Low Yes Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 

  Recycle/Reuse demolished 
construction material. Use 
locally made building materials 
for construction of the project 
and associated infrastructure.  



 

 
AG=Attorney General; ARB=California Air Resources Board; ASTM=American Society for Testing and Material; BAAQMD=Bay Area Air Quality Management District; BEES= Building for Environmental and Economic 
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PM=Particulate Matter; SJVAPCD=San Joaquin Valley Air Pollution Control District; SMAQMD=Sacramento Metropolitan Air Quality Management District; SMUD=Sacramento Municipal Utilities District; SOx=Sulfur 
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Miscellaneous 
MM M-1: Off-
Site Mitigation 
Fee Program  

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 
P/Mobile & 
Area 

NA/Moderate-High: 
Though there is 
currently no program 
in place, the potential 
for real and 
quantifiable reductions 
of GHG emissions 
could be high if a 
defensible fee program 
were designed.  

Yes Yes No: Program 
does not 
exist in CA, 
but similar 
programs 
currently 
exist (e.g., 
Carl Moyer 
Program, 
SJVAPCD 
Rule 9510, 
SMAQMD 
Off-Site 
Construction 
Mitigation 
Fee 
Program). 

Adverse: No 
Beneficial: 
CAPs, TACs 

  Provide/Pay into an off-site 
mitigation fee program, which 
focuses primarily on reducing 
emissions from existing 
development and buildings 
through retro-fit (e.g., increased 
insulation).  

MM M-2: Offset 
Purchase  

LD (R, C, M), 
I, SP, TP, 
AQP, RR, 
P/Mobile, 
Stationary, & 
Area 

NA/Low Yes Yes No: ARB 
has not 
adopted 
official 
program, but 
similar 
programs 

No   Provide/purchase offsets for 
additional emissions by 
acquiring carbon credits or 
engaging in other market “cap 
and trade” systems.  
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Table 16 
Mitigation Measure Summary 

Effective Feasible (Yes/No) Secondary 
Effects 

(Yes/No) 

Agency/Organization/Other6 Description/Comments Mitigation 
Measure 

Applicable 
Project/Source 

Type1 
Emissions 

Reduction/Score2 
Cost (Yes/No)3 Technical4 Logistical5    

currently 
exist. 

Regional Transportation Plan Measures 
MM RTP-1: 
Dedicate High 
Occupancy 
Vehicle (HOV) 
lanes prior to 
adding capacity 
to existing 
highways. 

RTP  Yes Yes Yes Adverse: 
possible local  
CO 
Beneficial: 
regional 
CAPs, TACs 

Caltrans, local government Evaluate the trip reduction (and 
GHG reduction) potential of 
adding HOV lanes prior to 
adding standard lanes. 

MM RTP-2: 
Implement 
toll/user fee 
programs prior to 
adding capacity 
to existing 
highways. 

RTP  Yes Yes Yes Adverse: 
possible local 
CO. 
Beneficial: 
regional 
CAPs, TACs 

Caltrans Evaluate price elasticity and 
associated trip reduction (and 
GHG reduction) potential with 
adding or increasing tolls prior 
to adding capacity to existing 
highways.  

Note:  
1 Where LD (R, C, M) =Land Development (Residential, Commercial, Mixed-Use), I=Industrial, GP=General Plan, SP=Specific Plan, TP=Transportation Plans, AQP=Air Quality Plans, RR=Rules/Regulations, 
and P=Policy. It is important to note that listed project types may not be directly specific to the mitigation measure (e.g., TP, AQP, RR, and P) as such could apply to a variety of source types, especially RR 
and P.  
2 This score system entails ratings of high, moderate, and low that refer to the level of the measure to provide a substantive, reasonably certain (e.g., documented emission reductions with proven 
technologies), and long-term reduction of GHG emissions.  
3 Refers to whether the measure would provide a cost-effective reduction of GHG emissions based on available documentation. 
4 Refers to whether the measure is based on currently, readily available technology based on available documentation.  
5 Refers to whether the measure could be implemented without extraordinary effort based on available documentation.  
6 List is not meant to be all inclusive. 
Source: Data complied by EDAW in 2007  
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Table 17 
General Planning Level Mitigation Strategies Summary 

Strategy Source Type1 Agency/Organization2 Description/Comments 

MS G-1: Adopt a GHG 
reduction plan 

GP/ Mobile, 
Stationary, & Area 

City of San 
Bernardino  

- Adopt GHG reduction targets for the planning area, based on the current legislation providing 
direction for state-wide targets, and update the plan as necessary. 
 
-The local government agency should serve as a model by inventorying its GHG emissions from agency 
operations, and implementing those reduction goals. 

Circulation 

MS G-2: Provide for 
convenient and safe local 
travel  

GP/ Mobile 
 Cities/Counties 

(e.g., Aliso Viejo, 
Claremont) 

- Create a gridded street pattern with small block sizes. This promotes walkability through direct 
routing and ease of navigation.  
 
-Maintain a high level of connectivity of the roadway network. Minimize cul-de-sacs and incomplete 
roadway segments.   
 
-Plan and maintain an integrated, hierarchical and multi-modal system of roadways, pedestrian walks, 
and bicycle paths throughout the area.  
 
-Apply creative traffic management approaches to address congestion in areas with unique problems, 
particularly on roadways and intersections in the vicinity of schools in the morning and afternoon peak 
hours, and near churches, parks and community centers. 
 
-Work with adjacent jurisdictions to address the impacts of regional development patterns (e.g. 
residential development in surrounding communities, regional universities, employment centers, and 
commercial developments) on the circulation system.  
 
-Actively promote walking as a safe mode of local travel, particularly for children attending local 
schools. -Employ traffic calming methods such as median landscaping and provision of bike or transit 
lanes to slow traffic, improve roadway capacity, and address safety issues. 

MS G-3: Enhance the 
regional transportation 
network and maintain 
effectiveness 

GP/ Mobile 
Cities/Counties (e.g., 

Aliso Viejo, 
Claremont)  

 -Encourage the transportation authority to reduce fees for short distance trips.  
 
-Ensure that improvements to the traffic corridors do not negatively impact the operation of local 
roadways and land uses. 
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General Planning Level Mitigation Strategies Summary 

Strategy Source Type1 Agency/Organization2 Description/Comments 

-Cooperate with adjacent jurisdictions to maintain adequate service levels at shared intersections and to 
provide adequate capacity on regional routes for through traffic. 
 
-Support initiatives to provide better public transportation. Work actively to ensure that public 
transportation is part of every regional transportation corridor. 
 
- Coordinate the different modes of travel to enable users to transfer easily from one mode to another. 
 
-Work to provide a strong paratransit system that promotes the mobility of all residents and educate 
residents about local mobility choices. 
- Promote transit-oriented development to facilitate the use of the community’s transit services. 

MS G-4: Promote and 
support an efficient public 
transportation network 
connecting activity 
centers in the area to each 
other and the region. 

GP/ Mobile 
Cities/Counties (e.g., 

Aliso Viejo, 
Claremont) 

-Promote increased use of public transportation and support efforts to increase bus service range and 
frequency within the area as appropriate. 
 
-Enhance and encourage provision of attractive and appropriate transit amenities, including shaded bus 
stops, to encourage use of public transportation. 
 
-Encourage the school districts, private schools and other operators to coordinate local bussing and to 
expand ride-sharing programs.  All bussing options should be fully considered before substantial 
roadway improvements are made in the vicinity of schools to ease congestion. 

MS G-5: Establish and 
maintain a comprehensive 
system, which is safe and 
convenient, of pedestrian 
ways and bicycle routes 
that provide viable 
options to travel by 
automobile. 

GP/ Mobile 
Cities/Counties (e.g., 

Aliso Viejo, 
Claremont) 

-Improve area sidewalks and rights-of-way to make them efficient and appealing for walking and 
bicycling safely.  Coordinate with adjacent jurisdictions and regional agencies to improve pedestrian 
and bicycle trails, facilities, signage, and amenities.  
 
-Provide safe and convenient pedestrian and bicycle connections to and from town centers, other 
commercial districts, office complexes, neighborhoods, schools, other major activity centers, and 
surrounding communities. 
 
-Work with neighboring jurisdictions to provide well-designed pedestrian and bicycle crossings of 
major roadways.  
 
-Promote walking throughout the community. Install sidewalks where missing and make improvements 
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General Planning Level Mitigation Strategies Summary 

Strategy Source Type1 Agency/Organization2 Description/Comments 

to existing sidewalks for accessibility purposes. Particular attention should be given to needed sidewalk 
improvement near schools and activity centers. 
 
-Encourage businesses or residents to sponsor street furniture and landscaped areas. 
 
- Strive to provide pedestrian pathways that are well shaded and pleasantly landscaped to encourage 
use. 
 
- Attract bicyclists from neighboring communities to ride their bicycles or to bring their bicycles on the 
train to enjoy bicycling around the community and to support local businesses. 
 
- Meet guidelines to become nationally recognized as a Bicycle-Friendly community. 
 
- Provide for an education program and stepped up code enforcement to address and minimize 
vegetation that degrades access along public rights-of-way.  
 
-Engage in discussions with transit providers to increase the number of bicycles that can be 
accommodated on buses 

MS G-6: Achieve 
optimum use of regional 
rail transit. 

GP/ Mobile 
Cities/Counties (e.g., 

Aliso Viejo, 
Claremont) 

-Support regional rail and work with rail authority to expand services. 
 
- Achieve better integration of all transit options. 
 
-Work with regional transportation planning agencies to finance and provide incentives for multimodal 
transportation systems. 
 
- Promote activity centers and transit-oriented development projects around the transit station. 

MS G-7: Expand and 
optimize use of local and 
regional bus and transit 
systems. 

GP/ Mobile 
Cities/Counties (e.g., 

Aliso Viejo, 
Claremont) 

-Encourage convenient public transit service between area and airports. 
 
-Support the establishment of a local shuttle to serve commercial centers. 
 
-Promote convenient, clean, efficient, and accessible public transit that serves transit-dependent riders 
and attracts discretionary riders as an alternative to reliance on single-occupant automobiles. 
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General Planning Level Mitigation Strategies Summary 

Strategy Source Type1 Agency/Organization2 Description/Comments 

 
- Empower seniors and those with physical disabilities who desire maximum personal freedom and 
independence of lifestyle with unimpeded access to public transportation. 
 
-Integrate transit service and amenities with surrounding land uses and buildings. 

Conservation, Open Space 

MS G-8: Emphasize the 
importance of water 
conservation and 
maximizing the use of 
native, low-water 
landscaping. 

GP/Stationary & 
Area 

Cities/Counties (e.g., 
Aliso Viejo, 
Claremont) 

-Reduce the amount of water used for landscaping and increase use of native and low water plants.  
Maximize use of native, low-water plants for landscaping of areas adjacent to sidewalks or other 
impermeable surfaces. 
 
-Encourage the production, distribution and use of recycled and reclaimed water for landscaping 
projects throughout the community, while maintaining urban runoff water quality objectives. 
 
-Promote water conservation measures, reduce urban runoff, and prevent groundwater pollution within 
development projects, property maintenance, area operations and all activities requiring approval. 
 
-Educate the public about the importance of water conservation and avoiding wasteful water habits. 
 
-Work with water provider in exploring water conservation programs, and encourage the water provider 
to offer incentives for water conservation. 

MS G-9: Improve air 
quality within the region. 

GP/ Mobile, 
Stationary, & Area 

Cities/Counties (e.g., 
Aliso Viejo, 
Claremont) 

-Integrate air quality planning with area land use, economic development and transportation planning 
efforts. 
 
-Support programs that reduce air quality emissions related to vehicular travel. 
 
-Support alternative transportation modes and technologies, and develop bike- and pedestrian-friendly 
neighborhoods to reduce emissions associated with automobile use. 
 
-Encourage the use of clean fuel vehicles. 
 
-Promote the use of fuel-efficient heating and cooling equipment and other appliances, such as water 
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General Planning Level Mitigation Strategies Summary 

Strategy Source Type1 Agency/Organization2 Description/Comments 

heaters, swimming pool heaters, cooking equipment, refrigerators, furnaces, and boiler units. 
 
- Promote the use of clean air technologies such as fuel cell technologies, renewable energy sources. 
UV coatings, and alternative, non-fossil fuels. 
 
-Require the planting of street trees along streets and inclusion of trees and landscaping for all 
development projects to help improve airshed and minimize urban heat island effects. 
 
- Encourage small businesses to utilize clean, innovative technologies to reduce air pollution. 
 
- Implement principles of green building. 
 
- Support jobs/housing balance within the community so more people can both live and work within the 
community. To reduce vehicle trips, encourage people to telecommute or work out of home or in local 
satellite offices. 

MS G-10: Encourage and 
maximize energy 
conservation and 
identification of 
alternative energy 
sources. 

GP/ Stationary & 
Area 

Cities/Counties (e.g., 
Aliso Viejo, 
Claremont) 

-Encourage green building designs for new construction and renovation projects within the area. 
 
-Coordinate with regional and local energy suppliers to ensure adequate supplies of energy to meet 
community needs, implement energy conservation and public education programs, and identify 
alternative energy sources where appropriate. 
 
-Encourage building orientations and landscaping that enhance natural lighting and sun exposure. 
 
-Encourage expansion of neighborhood-level products and services and public transit opportunities 
throughout the area to reduce automobile use. 
 
- Incorporate the use of energy conservation strategies in area projects.  
 
- Promote energy-efficient design features, including appropriate site orientation, use of light color 
roofing and building materials, and use of evergreen trees and wind-break trees to reduce fuel 
consumption for heating and cooling. 
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General Planning Level Mitigation Strategies Summary 

Strategy Source Type1 Agency/Organization2 Description/Comments 

-Explore and consider the cost/benefits of alternative fuel vehicles including hybrid, natural gas, and 
hydrogen powered vehicles when purchasing new vehicles. 
 
-Continue to promote the use of solar power and other energy conservation measures. 
 
- Encourage residents to consider the cost/benefits of alternative fuel vehicles. 
 
- Promote the use of different technologies that reduce use of non-renewable energy resources. 
 
-Facilitate the use of green building standards and LEED in both private and public projects. 
 
-Promote sustainable building practices that go beyond the requirements of Title 24 of the California 
Administrative Code, and encourage energy-efficient design elements, as appropriate. 
 
-Support sustainable building practices that integrate building materials and methods that promote 
environmental quality, economic vitality, and social benefit through the design, construction, and 
operation of the built environment. 
 
- Investigate the feasibility of using solar (photovoltaic) street lights instead of conventional street lights 
that are powered by electricity in an effort to conserve energy. 
 
- Encourage cooperation between neighboring development to facilitate on-site renewable energy 
supplies or combined heat and power co-generation facilities that can serve the energy demand of 
contiguous development. 
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General Planning Level Mitigation Strategies Summary 

Strategy Source Type1 Agency/Organization2 Description/Comments 

MS G-11: Preserve 
unique community 
forests, and provide for 
sustainable increase and 
maintenance of this 
valuable resource. 

GP/Stationary & 
Area 

Cities/Counties (e.g., 
Aliso Viejo, 
Claremont) 

- Develop a tree planting policy that strives to accomplish specific % shading of constructed paved and 
concrete surfaces within five years of construction. 
 
-Provide adequate funding to manage and maintain the existing forest, including sufficient funds for 
tree planting, pest control, scheduled pruning, and removal and replacement of dead trees. 
 
-Coordinate with local and regional plant experts in selecting tree species that respect the natural region 
in which Claremont is located, to help create a healthier, more sustainable urban forest. 
 
- Continue to plant new trees (in particular native tree species where appropriate), and work to preserve 
mature native trees. 
 
-Increase the awareness of the benefits of street trees and the community forest through a area wide 
education effort. 
 
-Encourage residents to properly care for and preserve large and beautiful trees on their own private 
property. 

Housing 

MS G-12: Provide 
affordability levels to 
meet the needs of 
community residents. 

GP/ Mobile 
Cities/Counties (e.g., 

Aliso Viejo, 
Claremont) 

-Encourage development of affordable housing opportunities throughout the community, as well as 
development of housing for elderly and low and moderate income households near public transportation 
services. 
 
-Ensure a portion of future residential development is affordable to low and very low income 
households.   

Land Use 
MS G-13: Promote a 
visually-cohesive urban 
form and establish 
connections between the 
urban core and outlying 
portions of the 

GP/ Mobile, 
Stationary, & Area 

Cities/Counties (e.g., 
Aliso Viejo, 
Claremont) 

-Preserve the current pattern of development that encourages more intense and higher density 
development at the core of the community and less intense uses radiating from the central core. 
 
-Create and enhance landscaped greenway, trail and sidewalk connections between neighborhoods and 
to commercial areas, town centers, and parks. 
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General Planning Level Mitigation Strategies Summary 

Strategy Source Type1 Agency/Organization2 Description/Comments 

community. -Identify ways to visually identify and physically connect all portions of the community, focusing on 
enhanced gateways and unifying isolated and/or outlying areas with the rest of the area. 
 
-Study and create a diverse plant identity with emphasis on drought-resistant native species. 

MS G-14: Provide a 
diverse mix of land uses 
to meet the future needs 
of all residents and the 
business community.  

GP/ Mobile 
Cities/Counties (e.g., 

Aliso Viejo, 
Claremont) 

-Attract a broad range of additional retail, medical, and office uses providing employment at all income 
levels. 
 
-Support efforts to provide beneficial civic, religious, recreational, cultural and educational 
opportunities and public services to the entire community. 
 
-Coordinate with public and private organizations to maximize the availability and use of parks and 
recreational facilities in the community. 
 
-Support development of hotel and recreational commercial land uses to provide these amenities to 
local residents and businesses. 

MS G-15: Collaborate 
with providers of solid 
waste collection, disposal 
and recycling services to 
ensure a level of service 
that promotes a clean 
community and 
environment.  

GP/ Stationary, & 
Area 

Cities/Counties (e.g., 
Aliso Viejo, 
Claremont) 

-Require recycling, composting, source reduction and education efforts throughout the community, 
including residential, businesses, industries, and institutions, within the construction industry, and in all 
sponsored activities. 

MS G-16: Promote 
construction, maintenance 
and active use of publicly- 
and privately-operated 
parks, recreation 
programs, and a 
community center. 

GP/ Mobile 
Cities/Counties (e.g., 

Aliso Viejo, 
Claremont) 

-Work to expand and improve community recreation amenities including parks, pedestrian trails and 
connections to regional trail facilities. 
 
-As a condition upon new development, require payment of park fees and/or dedication and provision 
of parkland, recreation facilities and/or multi-use trails that improve the public and private recreation 
system. 
 
-Research options or opportunities to provide necessary or desired community facilities. 
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General Planning Level Mitigation Strategies Summary 

Strategy Source Type1 Agency/Organization2 Description/Comments 

MS G-17: Promote the 
application of sustainable 
development practices. 

GP/ Mobile, 
Stationary, & Area 

Cities/Counties (e.g., 
Aliso Viejo, 
Claremont) 

- Encourage sustainable development that incorporates green building best practices and involves the 
reuse of previously developed property and/or vacant sites within a built-up area. 
 
- Encourage the conservation, maintenance, and rehabilitation of the existing housing stock. 
 
-Encourage development that incorporates green building practices to conserve natural resources as part 
of sustainable development practices. 
 
-Avoid development of isolated residential areas in the hillsides or other areas where such development 
would require significant infrastructure investment, adversely impact biotic resources. 
 
- Provide land area zoned for commercial and industrial uses to support a mix of retail, office, 
professional, service, and manufacturing businesses.  
 

MS G-18: Create activity 
nodes as important 
destination areas, with an 
emphasis on public life 
within the community. 

GP/ Mobile 
Cities/Counties (e.g., 

Aliso Viejo, 
Claremont) 

-Provide pedestrian amenities, traffic-calming features, plazas and public areas, attractive streetscapes, 
shade trees, lighting, and retail stores at activity nodes. 
 
-Provide for a mixture of complementary retail uses to be located together to create activity nodes to 
serve adjacent neighborhoods and to draw visitors from other neighborhoods and from outside the area. 

MS G-19: Make roads 
comfortable, safe, 
accessible, and attractive 
for use day and night. 

GP/ Mobile 
Cities/Counties (e.g., 

Aliso Viejo, 
Claremont) 

-Provide crosswalks and sidewalks along streets that are accessible for people with disabilities and 
people who are physically challenged. 
 
-Provide lighting for walking and nighttime activities, where appropriate. 
 
-Provide transit shelters that are comfortable, attractive, and accommodate transit riders. 

MS G-20: Maintain and 
expand where possible the 
system of neighborhood 
connections that attach 
neighborhoods to larger 
roadways. 

GP/ Mobile 
Cities/Counties (e.g., 

Aliso Viejo, 
Claremont) 

- Provide sidewalks where they are missing, and provide wide sidewalks where appropriate with buffers 
and shade so that people can walk comfortably. 
 
-Make walking comfortable at intersections through traffic-calming, landscaping, and designated 
crosswalks. 
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-Look for opportunities for connections along easements & other areas where vehicles not permitted. 

MS G-21: Create 
distinctive places 
throughout the area. 

GP/ Mobile 
Cities/Counties (e.g., 

Aliso Viejo, 
Claremont) 

-Provide benches, streetlights, public art, and other amenities in public areas to attract pedestrian 
activities. 
 
-Encourage new developments to incorporate drought tolerant and native landscaping that is pedestrian 
friendly, attractive, and consistent with the landscaped character of area. 
 
-Encourage all new development to preserve existing mature trees. 
 
-Encourage streetscape design programs for commercial frontages that create vibrant places which 
support walking, bicycling, transit, and sustainable economic development. 
 
-Encourage the design and placement of buildings on lots to provide opportunities for natural systems 
such as solar heating and passive cooling. 
 
- Ensure that all new industrial development projects are positive additions to the community setting, 
provide amenities for the comfort of the employees such as outdoor seating area for breaks or lunch, 
and have adequate landscape buffers. 
 

MS G-22: Reinvest in 
existing neighborhoods 
and promote infill 
development as a 
preference over new, 
greenfield development 

GP/ Mobile, 
Stationary, & Area 

Cities/Counties (e.g., 
Aliso Viejo, 
Claremont) 

- Identify all underused properties in the plan area and focus development in these opportunity sites 
prior to designating new growth areas for development.  
 
- Implement programs to retro-fit existing structures to make them more energy-efficient. 
 
-Encourage compact development, by placing the desired activity areas in smaller spaces. 



 

B-45 

Table 17 
General Planning Level Mitigation Strategies Summary 

Strategy Source Type1 Agency/Organization2 Description/Comments 

Public Safety 

MS G-23: Promote a safe 
community in which 
residents can live, work, 
shop, and play. 

GP/ Mobile 
Cities/Counties (e.g., 

Aliso Viejo, 
Claremont) 

- Foster an environment of trust by ensuring non-biased policing, and by adopting policies and 
encouraging collaboration that creates transparency. 
 
- Facilitate traffic safety for motorists and pedestrians through proper street design and traffic 
monitoring. 

Note:  
1 Where GP=General Plan.  
2 List is not meant to be all inclusive. 
Source: Data complied by EDAW in 2007  
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Table 18 

Rule and Regulation Summary 
Rule/Regulation  Reduction Implementation 

Date 
Agency Description Comments 

Low Carbon Fuel Standard 10-20 MMT 
CO2e by 2020 

January 1, 2010 ARB This rule/regulation will require fuel 
providers (e.g., producers, importers, refiners 
and blenders) to ensure that the mix of fuels 
they sell in CA meets the statewide goal to 
reduce the carbon intensity of CA’s 
transportation fuels by at least 10% by the 
2020 target. 

ARB Early Action Measure 

Reduction of HFC-134a Emissions from 
Nonprofessional Servicing of Motor 
Vehicle Air Conditioning Systems  

1-2 MMT CO2e 
by 2020 

January 1, 2010 ARB This rule/regulation will restrict the use of 
high GWP refrigerants for nonprofessional 
recharging of leaky automotive air 
conditioning systems. 

ARB Early Action Measure 

Landfill Gas Recovery 2-4 MMT CO2e 
by 2020 

January 1, 2010 IWMB, 
ARB 

This rule/regulation will require landfill gas 
recovery systems on small to medium 
landfills that do not have them and upgrade 
the requirements at landfills with existing 
systems to represent best capture and 
destruction efficiencies. 

ARB Early Action Measure 

Vehicle Climate Change Standards (AB 
1493 Pavley, Chapter 200, Statutes of 
2002) 

30 MMT CO2e 
by 2020 

2009 ARB This rule/regulation will require ARB to 
achieve the maximum feasible and cost 
effective reduction of GHG emissions from 
passenger vehicles and light-duty trucks. 

ARB Early Action Measure 

Reduction of PFCs from the 
Semiconductor Industry 

0.5 MMT CO2e 
by 2020 

2007–2009 ARB This rule/regulation will reduce GHG 
emissions by process improvements/source 
reduction, alternative chemicals capture and 
beneficial reuse, and destruction technologies

Underway or to be initiated by 
CAT members in 2007-2009 
period 
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Rule/Regulation  Reduction Implementation 
Date 

Agency Description Comments 

Restrictions on High GWP Refrigerants 9 MMT CO2e by 
2020 

2010 ARB This rule/regulation will expand and enforce 
the national ban on release of high GWP 
refrigerants during appliance lifetime. 

ARB Early Action Measure 

Cement Manufacture <1 MMT CO2e 
per year (based 

on 2004 
production 

levels) 

2010 Caltrans This rule/regulation will allow 2.5% 
interground limestone concrete mix in 
cement use. 

CAT Early Action Measure 

Hydrogen Fuel Standards (SB 76 of 2005) TBD By 2008 CDFA This rule/regulation will develop hydrogen 
fuel standards for use in combustion systems 
and fuel cells. 

CAT Early Action Measure 

Regulation of GHG from Load Serving 
Entities (SB 1368) 

15 MMT CO2e 
by 2020 

May 23, 2007 CEC, 
CPUC 

This rule/regulation will establish a GHG 
emission performance standard for baseload 
generation of local publicly owned electric 
utilities that is no higher than the rate of 
emissions of GHG for combined-cycle 
natural gas baseload generation. 

CAT Early Action Measure 

Energy Efficient Building Standards TBD In 2008 CEC This rule/regulation will update of Title 24 
standards. 

CAT Early Action Measure 

Energy Efficient Appliance Standards TBD January 1, 2010 CEC This rule/regulation will regulate light bulb 
efficiency 

CAT Early Action Measure 

Tire Efficiency (Chapter 8.7 Division 15 
of the Public Resources Code) 

<1 MMT CO2e 
by 2020 

January 1, 2010 CEC & 
IWMB 

This rule/regulation will ensure that 
replacement tires sold in CA are at least as 
energy efficient, on average, as tires sold in 
the state as original equipment on these 
vehicles. 

CAT Early Action Measure 

New Solar Homes Partnership TBD January 2007 CEC Under this rule/regulation, approved solar 
systems will receive incentive funds based 
on system performance above building 
standards. 

CAT Early Action Measure 
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Rule and Regulation Summary 

Rule/Regulation  Reduction Implementation 
Date 

Agency Description Comments 

Water Use Efficiency 1 MMT CO2e by 
2020 

2010 DWR This rule/regulation will adopt standards for 
projects and programs funded through water 
bonds that would require consideration of 
water use efficiency in construction and 
operation. 

CAT Early Action Measure 

State Water Project TBD 2010 DWR This rule/regulation will include feasible and 
cost effective renewable energy in the SWP’s 
portfolio. 

CAT Early Action Measure 

Cleaner Energy for Water Supply TBD 2010 DWR Under this rule/regulation, energy supply 
contracts with conventional coal power 
plants will not be renewed.  

CAT Early Action Measure 

IOU Energy Efficiency Programs 4 MMT CO2e by 
2020 

2010 CPUC This rule/regulation will provide a 
risk/reward incentive mechanism for utilities 
to encourage additional investment in energy 
efficiency; evaluate new technologies and 
new measures like encouraging compact 
fluorescent lighting in residential and 
commercial buildings 

CAT Early Action Measure 

Solar Generation TBD 2007–2009 DGS 3 MW of clean solar power generation 
implemented in CA last year, with another 1 
MW coming up. The second round is 
anticipated to total additional 10 MW and 
may include UC/CSU campuses and state 
fairgrounds. 

Underway or to be initiated by 
CAT members in 2007-2009 
period 
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Table 18 
Rule and Regulation Summary 

Rule/Regulation  Reduction Implementation 
Date 

Agency Description Comments 

Transportation Efficiency 9 MMT CO2e by 
2020 

2007–2009 Caltrans This rule/regulation will reduce congestion, 
improve travel time in congested corridors, 
and promote coordinated, integrated land 
use. 

Underway or to be initiated by 
CAT members in 2007-2009 
period 

Smart Land Use and Intelligent 
Transportation 

10 MMT CO2e 
by 2020 

2007–2009 Caltrans This rule/regulation will integrate 
consideration of GHG reduction measures 
and energy efficiency factors into RTPs, 
project development etc.  

Underway or to be initiated by 
CAT members in 2007-2009 
period 

Cool Automobile Paints 1.2 to 2.0 MMT 
CO2e by 2020 

2009 ARB Cool paints would reduce the solar heat gain 
in a vehicle and reduce air conditioning 
needs. 

ARB Early Action Measure 

Tire Inflation Program TBD 2009 ARB This rule/regulation will require tires to be 
checked and inflated at regular intervals to 
improve fuel economy. 

ARB Early Action Measure 

Electrification of Stationary Agricultural 
Engines 

0.1 MMT CO2e 
by 2020 

2010 ARB This rule/regulation will provide incentive 
funding opportunities for replacing diesel 
engines with electric motors. 

ARB Early Action Measure 

Desktop Power Management Reduce energy 
use by 50% 

2007–2009 DGS, ARB This rule/regulation will provide software to 
reduce electricity use by desktop computers 
by up to 40%. 

Currently deployed in DGS 

Reducing CH4 Venting/Leaking from Oil 
and Gas Systems (EJAC-3/ARB 2-12) 

1 MMT CO2e by 
2020 

2010 ARB This rule/regulation will reduce fugitive CH4 
emissions from production, processing, 
transmission, and distribution of natural gas 
and oil. 

ARB Early Action Measure 

Replacement of High GWP Gases Used 
in Fire Protection Systems with Alternate 
Chemical (ARB 2-10) 

0.1 MMT CO2e 
by 2020 

2011 ARB This rule/regulation will require the use of 
lower GWP substances in fire protection 
systems. 

ARB Early Action Measure 

Contracting for Environmentally 
Preferable Products 

NA 2007–2009 DGS New state contracts have been or are being 
created for more energy and resource 
efficient IT goods, copiers, low mercury 
fluorescent lamps, the CA Gold Carpet 
Standard and office furniture. 

Underway or to be initiated by 
CAT members in 2007-2009 
period 

Hydrogen Fuel Cells NA 2007–2009 DGS This rule/regulation will incorporate clean 
hydrogen fuel cells in stationary applications 

Underway or to be initiated by 
CAT members in 2007-2009 



 

 
AB=Assembly Bill; ARB=California Air Resources Board; Calfire=California Fire; CA=California; Caltrans=California Department of Transportation; CAT=California Action Team; CEC=California 
Energy Commission; CDFA=California Department of Food and Agriculture; CH4=Methane; CO2=Carbon Dioxide; CPUC=California Public Utilities Commission; CUFR=California Urban 
Forestry; DGS=Department of General Services; DWR=Department of Water Resources; GHG=Greenhouse Gas; GWP=Global Warming Potential; IGCC= Integrated Gasification Combined 
Cycle; IOU= Investor-Owned Utility; IT=Information Technology; IWCB= Integrated Waste Management Board; LNG= Liquefied Natural Gas; MMT CO2e=Million Metric Tons Carbon Dioxide 
Equivalent; MW=Megawatts; NA=Not Available; N2O=Nitrous Oxide; PFC= Perfluorocompound; POU= Publicly Owned Utility; RPS= Renewable Portfolio Standards; RTP=Regional 
Transportation Plan SB=Senate Bill; SWP=State Water Project; TBD=To Be Determined; UC/CSU=University of California/California State University; ULEV=Ultra Low Emission Vehicle. 
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Table 18 
Rule and Regulation Summary 

Rule/Regulation  Reduction Implementation 
Date 

Agency Description Comments 

at State facilities and as back-up generation 
for emergency radio services. 

period 

High Performance Schools NA 2007–2009 DGS New guidelines adopted for energy and 
resource efficient schools; up to $100 million 
in bond money for construction of 
sustainable, high performance schools. 

Underway or to be initiated by 
CAT members in 2007-2009 
period 

Urban Forestry 1 MMT CO2e by 
2020 

2007–2009 Calfire, 
CUFR 

This rule/regulation will provide five million 
additional trees in urban areas by 2020. 

Underway or to be initiated by 
CAT members in 2007-2009 
period 

Fuels Management/Biomass 3 MMT CO2e by 
2020 

2007–2009 Calfire This rule/regulation will provide biomass 
from forest fuel treatments to existing 
biomass utilization facilities. 

Underway or to be initiated by 
CAT members in 2007-2009 
period 

Forest Conservation and Forest 
Management 

10 MMT CO2e 
by 2020 

2007–2009 Calfire, 
WCB 

This rule/regulation will provide 
opportunities for carbon sequestration in 
Proposition 84 forest land conservation 
program to conserve an additional 75,000 
acres of forest landscape by 2010. 

Underway or to be initiated by 
CAT members in 2007-2009 
period 

Afforestation/Reforestation 2 MMT CO2e by 
2020 

2007–2009 Calfire This rule/regulation will subsidize tree 
planting. 

Underway or to be initiated by 
CAT members in 2007-2009 
period 

Dairy Digesters TBD January 1, 2010 CDFA This rule/regulation will develop a dairy 
digester protocol to document GHG emission 
reductions from these facilities. 

ARB Early Action Measure 
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Rule and Regulation Summary 

Rule/Regulation  Reduction Implementation 
Date 

Agency Description Comments 

Conservation Tillage and Enteric 
Fermentation 

1 MMT CO2e by 
2020 

2007–2009 CDFA This rule/regulation will develop and 
implement actions to quantify and reduce 
enteric fermentation emissions from 
livestock and sequester soil carbon using 
cover crops and conservation tillage. 

Underway or to be initiated by 
CAT members in 2007-2009 
period 

ULEV TBD 2007–2009 DGS A new long term commercial rental contract 
was released in March 2007 requiring a 
minimum ULEV standard for gasoline 
vehicles and requires alternative fuel and 
hybrid-electric vehicles. 

Underway or to be initiated by 
CAT members in 2007-2009 
period 

Flex Fuel Vehicles 370 metric tons 
CO2, 0.85 metric 
tons of CH4, and 
1.14 metric tons 

of N2O 

2007–2009 DGS Under this rule/regulation, DGS is replacing 
800 vehicles with new, more efficient 
vehicles. 

Underway or to be initiated by 
CAT members in 2007-2009 
period 

Climate Registry TBD 2007–2009 DGS Benchmarking and reduction of GHG 
emissions for state owned buildings, leased 
buildings and light duty vehicles. 

Underway or to be initiated by 
CAT members in 2007-2009 
period 

Municipal Utilities Electricity Sector 
Carbon Policy 

Included in SB 
1368 reductions 

2007–2009 CEC, 
CPUC, 
ARB 

Under this rule/regulation, GHG emissions 
cap policy guidelines for CA’s electricity 
sector (IOUs and POUs). 

Underway or to be initiated by 
CAT members in 2007-2009 
period 

Alternative Fuels: Nonpetroleum Fuels TBD 2007–2009 CEC State plan to increase the use of alternative 
fuels for transportation; full fuel cycle 
assessment. 

Underway or to be initiated by 
CAT members in 2007-2009 
period 

Zero Waste/High Recycling Strategy 5 MMT CO2e by 
2020 

2007–2009 IWMB This rule/regulation will identify materials to 
focus on to achieve GHG reduction at the 
lowest possible cost; Builds on the success of 
50% Statewide Recycling Goal. 

Underway or to be initiated by 
CAT members in 2007-2009 
period 

Organic Materials Management TBD 2007–2009 IWMB This rule/regulation will develop a market 
incentive program to increase organics 
diversion to the agricultural industry. 

Underway or to be initiated by 
CAT members in 2007-2009 
period 

Landfill Gas Energy TBD 2007–2009 IWMB Landfill Gas to Energy & LNG/biofuels Underway or to be initiated by 
CAT members in 2007-2009 
period 



 

 
AB=Assembly Bill; ARB=California Air Resources Board; Calfire=California Fire; CA=California; Caltrans=California Department of Transportation; CAT=California Action Team; CEC=California 
Energy Commission; CDFA=California Department of Food and Agriculture; CH4=Methane; CO2=Carbon Dioxide; CPUC=California Public Utilities Commission; CUFR=California Urban 
Forestry; DGS=Department of General Services; DWR=Department of Water Resources; GHG=Greenhouse Gas; GWP=Global Warming Potential; IGCC= Integrated Gasification Combined 
Cycle; IOU= Investor-Owned Utility; IT=Information Technology; IWCB= Integrated Waste Management Board; LNG= Liquefied Natural Gas; MMT CO2e=Million Metric Tons Carbon Dioxide 
Equivalent; MW=Megawatts; NA=Not Available; N2O=Nitrous Oxide; PFC= Perfluorocompound; POU= Publicly Owned Utility; RPS= Renewable Portfolio Standards; RTP=Regional 
Transportation Plan SB=Senate Bill; SWP=State Water Project; TBD=To Be Determined; UC/CSU=University of California/California State University; ULEV=Ultra Low Emission Vehicle. 
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Table 18 
Rule and Regulation Summary 

Rule/Regulation  Reduction Implementation 
Date 

Agency Description Comments 

Target Recycling TBD 2007–2009 IWMB This rule/regulation will focus on 
industry/public sectors with high GHG 
components to implement targeted 
commodity recycling programs. 

Underway or to be initiated by 
CAT members in 2007-2009 
period 

Accelerated Renewable Portfolio 
Standard 

Included in SB 
1368 reductions 

2007–2009 CPUC This rule/regulation will examine RPS long 
term planning and address the use of tradable 
renewable energy credits for RPS 
compliance. 

Underway or to be initiated by 
CAT members in 2007-2009 
period 

CA Solar Initiative 1 MMT CO2e by 
2020 

2007–2009 CPUC Initiative to deliver 2000 MWs of clean, 
emissions free energy to the CA grid by 
2016. 

Underway or to be initiated by 
CAT members in 2007-2009 
period 

Carbon Capture and Sequestration TBD 2007–2009 CPUC Proposals for power plants with IGCC and/or 
carbon capture in the next 18 months. 

Underway or to be initiated by 
CAT members in 2007-2009  

Source: Data complied by EDAW in 2007 
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 Preface 
 

The Public Interest Energy Research (PIER) Program supports public interest energy 
research and development that will help improve the quality of life in California by 
bringing environmentally safe, affordable, and reliable energy services and products to 
the marketplace. 

The PIER Program, managed by the California Energy Commission (Commission), 
annually awards up to $62 million to conduct the most promising public interest energy 
research by partnering with Research, Development, and Demonstration (RD&D) 
organizations, including individuals, businesses, utilities, and public or private research 
institutions. 

PIER funding efforts are focused on the following RD&D program areas: 

• Buildings End-Use Energy Efficiency 
• Energy-Related Environmental Research 
• Energy Systems Integration 
• Environmentally Preferred Advanced Generation 
• Industrial/Agricultural/Water End-Use Energy Efficiency 
• Renewable Energy Technologies 

 What follows is the final report for the Measurement, Classification, and Quantification 
of Carbon Market Opportunities in the U.S.: California Component project, contract 
number 100-98-001, conducted by Winrock International.  The report is entitled 
Measuring and Monitoring Plans for Baseline Development and Estimation of Carbon Benefits 
for Change in Forest Management in Two Regions: Changing from Even-Age Management with 
Clearcuts to Uneven-Age Management with Group Selection Harvests.  This project 
contributes to the PIER Energy-Related Environmental Research program. 

For more information on the PIER Program, please visit the Energy Commission’s Web 
site www.energy.ca.gov/pier, or contact the Energy Commission at (916) 654-4628. 
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Abstract 
 

The research discussed in Measuring and Monitoring Plans for Baseline Development and Estimation 
of Carbon Benefits for Change in Forest Management in Two Regions: Changing from Even-Age 
Management with Clearcuts to Uneven-Age Management with Group Selection Harvests was 
conducted to inform a larger-scale effort identifying the scope and efficacy of potential carbon 
sequestration projects in California.  This project assessed the relative biomass carbon storage 
potential of forest management options at two study sites representing key timber production 
regions in California: Sierran mixed conifers at Blodgett Forest Research Station in the Sierra 
Nevada, and coastal redwoods at Jackson State Demonstration Forest.  Each site assessment 
reflects a unique set of conditions, which determines the response to different management 
practices. 

In the Blodgett Forest Research Station (BFRS) analysis, no carbon benefit was found for 
switching from clearcut to group selection harvests. However, if the project focused solely on 
shade-tolerant species, then a different outcome could emerge. In that case, a net carbon 
advantage would arise for the change in forest management, but this advantage would likely be 
small—not exceeding five tons of carbon per hectare (t C/ha) after 50 years. 

In the Jackson State Demonstration Forest  analysis, over one rotation of the modeled scenarios, 
even-aged management with group selections yielded slight carbon increases, from 337 to 645 
tons over 23.9 hectares, in total forest carbon storage over clearcuts—an amount equivalent to 
an increase in carbon storage per unit area of 14 to 27 t C/ha. 
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Executive Summary 
 

 

Objectives 

The report serves to assess the relative biomass carbon storage potential of forest management 
options at two study sites representing key timber production regions in California; Sierran 
mixed conifers at Blodgett Forest Research Station in the Sierra Nevada and coastal redwoods at 
Jackson Demonstration State Forest (Figure S.1).  Each of these site assessments is presented as a 
specific and independent case study and each reflects a unique set of conditions (e.g., species 
composition), which determines the response to different management practices. 

 

 

Figure S.1. Location of Jackson Demonstration State Forest and Blodgett Forest  
Research Station in California 

Outcomes 

Both forest sites have a set of forest measurements on an extensive network of permanent plots.  
For the work reported here, additional field data to be used with these plots were collected so 
that meaningful estimates of the potential carbon benefits from implementing the changes in 
forest management from conventional clear-cuts to group selection cuts could be developed.  
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Blodgett Forest Research Station 

Blodgett Forest Research Station (BFRS) was visited in October 2003 to collect supplementary 
data to allow data from the BFRS’s network of permanent plots to be used for carbon analyses. 
Data were collected on litter and duff depth and biomass, on soil carbon stocks and on dead 
wood densities. 

Analyses of the BFRS permanent plots alongside literature reports permitted the creation of 
growth curves for regeneration growing in a clearcut, in a group selection or around the border 
of a canopy opening. The plot data allowed development of relationships between forest age or 
aboveground carbon biomass and forest floor, standing and lying dead wood and the carbon 
stocks belowground in roots. There was little relationship between forest age and soil carbon 
stocks and so soil carbon was emitted from this analysis. 

No carbon benefit was found here for switching from clearcut (without-project case or baseline) to 
group selection (with-project case) harvests. The trees directly bordering any opening benefit in 
terms of growth and per unit area; there are more of these trees for group selections leading to 
enhanced sequestration. However, the carbon benefit attained by these trees is outweighed by 
the higher growth rates and higher carbon sequestration of the regeneration growing in 
clearcuts as opposed to in group selections. 

The analysis here focused on the average of all commercial species grown at BFRS including 
both shade tolerant and shade intolerant species. If just the shade tolerant species were the 
focus then a different outcome could emerge. Species such as white fir and Douglas fir do not 
grow at a significantly slower rate in 0.6 ha group selections than in clearcuts and there is even 
evidence for white fir that growth could be faster in the group selections (York et al. 2004). In 
this case a net carbon advantage would arise for the change in forest management but this 
advantage would likely be small - not exceeding 5 t C/ha after 50 years. 

Jackson Demonstration State Forest 

The JDSF was visited in February 2004 to collect data required for biomass estimations. 
Measurements were made of trees in and around clearcuts and group selections and of dead 
wood, litter, understory and soil carbon.   

Growth curves for coastal redwood at JDSF were developed from existing empirical yield 
tables.  Field measurements drove the calibration of models predicting the accumulation of 
dynamic forest carbon pools including litter and downed dead wood stocks.  Standing dead 
wood, understory vegetation, and soil carbon showed no appreciable changes with 
management or stand age.  Significant differences in post-harvest growth were found between 
regeneration in group selections and clearcuts and between residual edge trees and interior 
matrix trees.  These findings were used to predict responses in forest biomass with change in 
management practices. 

Over one rotation of the modeled scenarios for JDSF, even-aged management with group 
selections (with-project case) yielded slight increases, from 337 to 645 tons over 23.9 hectares, in 
total forest carbon storage over clearcuts (without-project case or baseline).  This is equivalent to 
an increase in carbon storage per unit area of 14 to 27 tons C per hectare.   
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As in the model for BFRS, results are sensitive to (1) the magnitude of the edge tree growth 
response, (2) the duration of the edge tree growth response, (3) the area of residual forest 
experiencing edge tree conditions, (4) the magnitude of the growth decrease of regeneration in 
the group selections, and (5) the duration of the growth decrease of regeneration in the group 
selections. 

In the case of JDSF, the advantage of group selections is due to the greater (4 X) edge tree 
response area in the stand under uneven-aged management, as well as the magnitude of the 
positive edge tree response (+ 60 to 72% increase in yield after 90 years) as compared with the 
diminished growth of the regeneration within the groups (- 35 to 50% reduction in yield after 90 
years).  Though uneven-aged management at BFRS resulted in a similar increase in edge tree 
area, the response of edge trees was not as large (+ 18 to 20% increase in yield after 60 years), 
muted due to the mix of shade-tolerant (e.g., white fir) and shade-intolerant (e.g., ponderosa 
pine) species at BFRS, as compared with the diminished growth of the regeneration within the 
groups (- 27 to 32% reduction in yield after 60 years).      

Conclusions 

The estimates provided here are assessments of the potential carbon benefits from changing 
harvest management from clearcut to group selection. In this report we have outlined details of 
the measurements and the types of analyses needed to calculate the with- and without-project 
carbon stocks when there are existing inventory data and how to consider the variance in 
calculating the number of plots required for measuring and monitoring (see Section 3). Where 
there are no existing inventory data additional measurements would be required, but the 
analyses would essentially be the same as those given here.  
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1.0  Introduction 
The report serves to assess the relative biomass carbon storage potential of forest management 
options at two study sites representing key timber production regions in California; Sierran 
mixed conifers at Blodgett Forest Research Station in the Sierra Nevada and coastal redwoods at 
Jackson Demonstration State Forest.  Each of these site assessments is presented as a specific 
and independent case study and each reflects a unique set of conditions (e.g., species 
composition), which determines the response to different management practices. 

Both forest sites have a set of forest measurements on an extensive network of permanent plots.  
For the work reported here, we collected additional field data to be used with these plots so that 
we could develop meaningful estimates of the potential carbon benefits from implementing the 
changes in forest management from conventional clear-cuts to group selection cuts. 

An important question in forest management as a means to mitigate GHG emissions is whether 
forests can be managed to maximize income from a combination of carbon credits and timber 
while at the same time to increase or maintain other environmental benefits.  The forest 
management practice that we will investigate in this class of project types is the change from 
harvesting of large clear-cuts (≥20 acres) to group selection harvesting (1/4 – 2.5 acre clear-cuts).   

To calculate carbon benefits from this changed forest management practice there are several 
steps that need to be accomplished: 

1. Identify the current management activity (over last 10-20 years or so)— this represents 
the without-project activity or baseline; and identify the carbon stocks affected  

2. Identify the change in management activity—this represents the with-project activity; 
and identify the carbon stocks affected 

3. Simulate empirical model for with- and without-project activities  
4. Estimate carbon benefits as the difference between the with-project carbon stocks and 

without-project carbon stocks 
5. Assess the potential for leakage and estimate the likely leakage amount of carbon 

emissions, and adjust estimated carbon benefits accordingly. 

1.1. Group selection harvesting 
Forestry practices can be broadly divided into even-age and uneven-age management systems.  
Uneven-age management, though often characterized by slower growth and consequent 
financial disadvantage than even-age management, offers aesthetic and ecological appeal in 
capturing “historic” stand compositions and disturbance regimes.  

Uneven-aged management includes single tree selections and group selections. Under single 
tree selections, a single valuable individual is extracted from the forest and the gap is filled by a 
newly growing tree. This is often employed in species diverse forests where the abundance of 
the most valuable trees may be relatively low. A disadvantage of single tree selections is that a 
significant quantity of damage is incurred in felling and extracting each tree, and less vigorous 
trees make up a higher proportion of the residual stand as the dominant individuals have been 
selectively culled. 
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Under group selection, groups of trees, the extent of which here is considered between 0.5 and 
2.5 acres, are removed, broadly simulating treefall gaps derived from natural disturbances like 
windfall.  Group selections are particularly advantageous with regard to the growing of shade 
tolerant species such as White Fir or Douglas Fir (York et al. 2003). 

Despite the environmental and aesthetic benefits, group selection is not widely adopted in 
Californian forestry due to financial and logistical considerations (Rob York, personal 
communication 2003). In this section of the report, the envisaged carbon benefits are evaluated. 

Two growth responses stemming from improved light environment following harvest 
interventions are often particularly notable: regeneration within the harvest gap and increased 
growth of standing edge trees. Compared with clear-cuts, a larger portion of the regeneration 
within group selections will compete for light and soil and water resources with existing adult 
trees adjoining the cut.  Consequently, mean growth rates of regeneration in group selections is 
comparatively diminished. York et al. (2004) measured a 13.1 % decrease in height after five 
years for regeneration in 0.6 ha group selections relative to 8 ha clear-cuts.  On any site 
following harvest, light conditions are dramatically improved for trees remaining on the edge of 
the cut, as well as reduced competition for water and nutrients.  These edge trees often respond 
with increased diameter growth (York et al, 2004), particularly to be expected among shade-
intolerant species.  For equivalent total area harvested, uneven-age management with group 
selections, compared with even-age management with clear-cuts, results in a greater linear 
perimeter distance to be taken advantage of by edge trees.  The relative balance of these two 
effects must be taken into consideration to determine the forest biomass carbon benefits of one 
management practice over another. 

1.2. Modeling group selections and clear-cuts 
The carbon benefits were examined by modeling an identical area of forest harvested using [1] a 
clear-cut (without-project) or [2] a network of group selection extractions (with-project). York et 
al. (2004) calculated that approximately 0.6 ha group selections maximize the advantages of 
small opening size (e.g., for shade tolerant species) whilst minimizing the disadvantages of 
constrained growth for Sierran mixed conifers.  Group selections at JDSF averaged less than 2.5 
acres or 1 hectare.  Twenty acres or 8 ha is the typical size of clear-cuts in California. California 
Forest Practice Rules (California Department of Forestry and Fire Protection, 2003) dictate a 
maximum clear-cut size of 20 acres for tractor yarding, which may be increased to 30 acres 
where slopes < 30%.  The comparative analysis carried out here will consider thirteen 0.615 ha 
group selections and one 8 ha clear-cut: 

Group Selections   0.615 ha 

Clear-cuts   8 ha 

Same area in each treatment, therefore  13  0.615 ha group selections = 8 ha 

      1  8 ha clear-cut   = 8 ha 
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To maintain the group selections as separate entities it is dictated here that the distance 
separating groups is set at 30 meters, slightly less than half the group width where the group 
configurations are square.  In order to assure this there must be a buffer of 15 m around each 
group.  This buffer area for the group selections will determine the minimum total area required 
for the model: 

 (78m + (2*15m))2/10,000  =  1.2 ha buffer/clearcut  

   X 13 clearcuts  = 15.9 ha 

The total area for the model = 8 ha for harvesting and 15.9 ha buffer 

     = 23.9 ha 

Therefore for both the clearcut and the group selection models the total area will be 23.9 
hectares, which affords a 103 meter buffer surrounding the clearcut, again where the harvest 
configuration is square, conforming with California Forest Practice Rules (California 
Department of Forestry and Fire Protection, 2003) – “even-aged regeneration units … shall be 
separated by at least 300 ft. in all directions.” Of this area, 8 ha are harvested. 

This configuration results in 33 % of the modeled stand (i.e., management unit) harvested, 
slightly exceeding California Forest Practice Rules for uneven-aged management maximum of 
20 % of the area harvested “covered by small group clearings” (California Department of 
Forestry and Fire Protection, 2003).  This California Forest Practice Rule was “broken” in the 
analysis to allow for equal area harvested within a management unit of equal size.   

The area bordering each harvest is further calculated to identify trees in the border stand 
afforded improved light conditions from the cut.  The width of the border where increased 
growth is modeled is assumed to be equal to one crown width.  For Sierran mixed conifers, a 
conservative value for crown width was set at 7.5 meters.  A 90 year old redwood on site index 
160 corresponds with height of 152 feet or ~50 meters (Lindquist and Palley, 1963), which 
corresponds with a crown radius of 6 meters Van Pelt in Noss, 2000), thus delimiting a border 
area of 12 meters width.   

In both cases, equivalent total area of 0.615 ha group selections affords ~ 4 times the border area 
as that surrounding an 8 ha clearcut: 

Where the width of the border area  = 7.5 m around the cut (BFRS) 
 around 0.615 ha groups = 0.257 ha/group selection  
  X 13 groups  = 3.35 ha of border trees 
 around 8 ha clearcut  = 0.868 ha/clearcut 
  X 1 clearcut  = 0.87 ha of border trees 
 

Where the width of the border area  = 12 m around the cut (JDSF) 
 around 0.615 ha groups = 0.434 ha/group selection  
  X 13 groups  = 5.64 ha of border trees 
 around 8 ha clearcut  = 1.41 ha/clearcut 
  X 1 clearcut  = 1.4 ha of border trees 
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1.3. Leakage 
Leakage occurs where the activities of a project lead to carbon losses outside the borders of the 
project.   

The possibility of leakage can call into question carbon benefits reported from a project.  
Projects must thus demonstrate that anticipated benefits do not result in increased emissions 
outside of the project area due to displacement of activities.   

In terms of a change in forest management practices, leakage could result if a project results in 
decreased harvest accompanied by increased harvest elsewhere to accommodate steady 
demand. In the uneven-aged management scenario under consideration, an identical amount of 
timber is harvested as in even-aged management, simply with different logistical and spatial 
arrangements. As switching management practices further has no bearing on the allowable 
intensity of harvest under California Forest Practice Rules (California Department of Forestry 
and Fire Protection, 2003), demand is identically satisfied and no leakage should result. 
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openings: Tree height response to resource gradients. Forest Ecology and Management 179: 
107–121. 

York, R. A., R. C. Heald, J. J. Battles, and J. D. York. 2004. “Group selection management in 
conifer forests: relationships between opening size and tree growth.” Canadian Journal of 
Forest Research 34: 630–641. 
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2.0  Blodgett Forest Research Station 

2.1. Background information  
Blodgett Forest Research Station (BFRS) is situated in the Georgetown Divide in the Sierra 
Nevada mountains of California. The station predominantly consists of high site mixed conifer 
forest (Figure 2.1). The Michigan-California Lumber Company gifted the forest to the University 
of California in 1933 with the purpose of providing a research site and a site for the 
demonstration of practices to the public, industry and students of forestry (Olson and Helms, 
1996). 

 

 

 

Figure 2.1  
Mixed Sierran Conifer Forest at BFRS 
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Figure 2.2  
Blodgett Forest Research Station. The forest compartments are outlined. 

 

The forest was harvested almost in its entirety in three entries in 1900, 1908 and 1912 then for 
approximately 50 years no large-scale commercial harvesting occurred as the forest regenerated 
(Olson and Helms, 1996). The forest is now divided into 109 compartments (Figure 2.2) 
dedicated to various management schemes including clearcut (e.g., Figure 2.3), shelterwood, 
single tree selection, variable retention, group selection and young and old growth preserves. 
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A system of permanent, comprehensive forest inventory plots was started in 1974 and 
completed in 1980. The system consists of a six-chain (396 feet) grid of 1/10 acre plots. There are 
approximately 700 of these plots with additional plots in streams, group selections and other 
areas of especial interest. During plots measurements (approximately every five years) a 
spectrum of environmental and physical data are collected including tree diameters and 
heights, dead wood measurements and depths of duff and litter (Olson and Helms, 1996). 

A team from Winrock International visited BFRS in October 2003 to collect supplemental data 
required to increase the value of the Blodgett permanent plots for biomass estimations. 
Measurements were made to determine the relationship between litter/duff depth and biomass, 
dead wood volume and biomass and soil carbon storage. 

The tree species commonly encountered at Blodgett are listed in Table 2.1. 

 

Table 2.1. The tree species of BFRS. Commercially grown species are underlined.  

Hardwoods Conifers 
Alder spp. Douglas Fir 
California Black Oak Giant Sequoia* 
Chinquapin Incense-cedar 
Dogwood Lodgepole Pine 
Canyon Live Oak Nutmeg 
Maple spp. Ponderosa Pine 
Pacific Madrone Sugar Pine 
Tanoak White Fir 
 Pacific Yew 

*Giant Sequoia, though found in the region, is not native at BFRS. 
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Figure 2.3  
Even-aged stands of ponderosa pine adjacent to BFRS 
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2.2. Biomass calculations for Blodgett forest 

2.2.1. Estimating biomass components from forest inventory data 

2.2.1.1. Aboveground live biomass 
Aboveground biomass can be estimated using the permanent plot data from Blodgett forest or 
similar forest inventory data. In this study even-age plots were selected representing the full 
range of ages available at Blodgett (very young to fully mature forest); 140 plots were examined 
including 2,789 trees. These plots included measurements of diameter at breast height (dbh). 
Using the allometric regression formulae of Jenkins et al. (2003; Table 2.2) dbh was converted to 
biomass and subsequently to carbon biomass density (t C/ha). Using the equations produces 
per tree biomass values in kilograms. Dividing by 2,000 gives the value in metric tons of carbon 
(throughout this report carbon is assumed to equal biomass x 0.5). To calculate landscape scale 
values expansion factors must be used. The Blodgett team measures trees > 4.5 “ dbh in 1/10 
acre plots and trees < 4.5 “ dbh in 1/100 acre plots. Therefore to convert to t C/ha values per 
tree mass is multiplied by 24.71 for trees > 4.5 “ dbh and by 247.1 for trees < 4.5 “ dbh (1 hectare 
= 2.471 acres). 

Table 2.2. The allometric regression equations of Jenkins et al. (2003) and the  
Blodgett Forest species to which they are applied 

 Equation group Representative species Regression equation R2 

Softwood Cedar/larch Incense cedar, Giant 
sequoia 

Biomass (kg) =  
exp(-2.0336 + 2.2592 ln.dbh 0.98 

 Douglas-fir Douglas fir Bm (kg) =  
Exp(-2.2304 + 2.4435 ln.dbh 0.99 

 True fir/hemlock White fir, Pacific yew, 
Nutmeg 

Bm (kg) =  
Exp(-2.5384 + 2.4814 ln.dbh 0.99 

 Pine Ponderosa pine, Sugar 
pine, Lodgepole pine 

Bm (kg) =  
Exp(-2.5356 + 2.4349 ln.dbh 0.99 

Hardwood Mixed Hardwood Chinquapin, Dogwood, 
Tanoak, Madrone 

Bm (kg) =  
Exp(-2.4800 + 2.4835 ln.dbh 0.98 

 Aspen / alder / 
cottonwood / willow Alder spp. Bm (kg) =  

Exp(-2.2094 + 2.3867 ln.dbh 0.95 

 Hard maple / oak / 
hickory / beech 

Black oak, Live oak, 
Maple spp. 

Bm (kg) =  
Exp(-2.0127 + 2.4342 ln.dbh 0.99 

 

2.2.1.2. Belowground biomass 
Belowground carbon biomass can be added using the formula of Cairns et al. (1997), which is 
able to predict root biomass regardless of latitude, climate and edaphic conditions: 

Root Biomass Density (t/ha) = exp[-1.085 + 0.925 ln(aboveground biomass density)]   r2 = 0.83 
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2.2.1.3. Litter and duff 
The depth of litter and duff are measured as part of the Blodgett forest permanent plot methods. 
The BFRS plots measure the depth of litter and duff separately. This division has little meaning 
for biomass estimation and so the two were combined for all measurements and analyses 
discussed here. In order to produce a correlation with carbon biomass, measurements were 
taken of depth and mass and subsamples were collected to determine dry weights. A strong 
relationship (n = 31, r2 = 0.91) was obtained between depth and carbon biomass (Figure 2.4): 

 Litter/duff carbon biomass (t C/ha) = 5.4887x + 3.7141      

 where x = depth of litter/duff in cm 
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Figure 2.4. Relationship between Litter/Duff Depth and Carbon Biomass 

This relationship could then be applied to the BFRS permanent plot data to determine any 
relationships between forest age and litter biomass, or aboveground biomass and litter biomass. 

2.2.1.4. Dead wood 
Dead wood in the BFRS permanent plots is measured along two 37.2 feet lines. Dead wood with 
a diameter of > 3 inches is measured along the whole length of the lines, wood between 1 and 3 
inches is measured along 10 ’ and wood < 1 inch diameter is measured along 6 ’ of each line. 
The line intersect method (Brown, 1974, Harmon and Sexton 1996) determines the volume of 
wood per hectare from the diameters of the pieces of wood that cross a line of a given length.  

Volume (m3/ha) = π2 * [(d12 + d22…….dn2)/8L]  

where d1, d2 etc = diameters of intersecting pieces of dead wood and L = length of the line. 

The BFRS crews measure dead wood in five decomposition classes. Winrock International 
experience has shown that five classes are too fine scale to have meaning with regard to 
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biomass and so the five classes were combined into three coarser and consequently less 
ambiguous decomposition classes: sound, intermediate and rotten. 

Blodgett Class A   =  Sound 

Blodgett Classes B and C = Intermediate 

Blodgett Classes D and E = Rotten 

In the BFRS plots no decomposition class is given to dead wood of < 3 inches and so here 
arbitrarily all dead wood of this size is given the intermediate class. 

To determine biomass from calculated volume the wood density at each decomposition stage is 
required. Winrock collected 26 samples across the three decomposition classes. The derived 
densities  (Table 2.3) were used with the BFRS permanent plot data to create a relationship 
between forest age and lying dead wood carbon biomass.  

Table 2.3. Oven-dried dead wood densities measured by Winrock in October 2003 

Density Class Density 
(Mg/m3) 

95 % CI 

Sound 0.50 0.10 

Intermediate 0.32 0.09 

Rotten 0.17 0.06 

 

Dead wood also can be found in the form of snags or standing dead wood. This also is 
measured in the Blodgett Forest permanent plots. The biomass of these trees can be calculated 
identically to the calculations for live trees with a subsequent deduction for the decomposition 
/degradation status of the tree. As standing dead wood forms a relatively minor biomass 
component, for the sake of simplifying calculations we arbitrarily use a limiting factor of 0.8 
here to account for fallen needles, leaves, twigs and branches and in some cases tops.  

2.2.1.5. Soil carbon 
Soil samples were collected at seven sites to estimate the carbon content to 30 cm depth.  The 
sites represent a recently logged forest—4 years after logging, 13 years after logging, and an old-
growth site. After the litter and duff had been removed, a composite sample of 3 standard soil 
cores were collected for carbon measurements and one standard soil core for bulk density.  The 
carbon content was measured by a commercial laboratory using the dry oxidation method. 

Soil carbon is estimated as, in t C/ha:  bulk density (g/cm3) x depth (cm) x percent carbon (%). 

No corrections were needed for stones rock, fragments etc. 
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th curve (± 95 % CI)  

2.2.2. Modeling growth on the without project case: even-aged management 

2.2.2.1. Aboveground live biomass 
Blodgett forest was logged heavily early in the 20th century and commercial clearcut logging 
was subsequently not restarted until volumes had recovered in the 1960s. As a consequence the 
forests in Blodgett are aged either between 70 and 100 years old or less than 40 years old, and 
there exists a missing section of data for any chronosequence calculations. This hole was filled 
using a tree growth model. The model used by Winrock is the Chapman-Richards growth 
model (Richards 1959, Pienaar and Turnbull 1973). The model was fitted as closely as possible 
to the Blodgett data to allow estimation of biomass for forests of any age (Figure 2.5). One 
compartment has no record of any harvest activity. Here arbitrarily the age of 200 years is given 
to this piece of forest to represent an age at which most facets of the forest should have reached 
maturity. 

Model scenarios included the following assumptions: (1) all species considered together by 
defining average growth and shade tolerance among species, (2) absence of fire, and (3) no 
effect of reduced yields in successive harvests. 

Confidence intervals of 95% for estimated biomass carbon density were calculated as per Sokal 
and Rohlf (2003); referencing residual standard deviation between observed and predicted 
values.   
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Figure 2.5. The Blodgett plot data fitted to a Chapman-Richards grow
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Figure 2.6. Relationship between forest age and carbon biomass of litter and duff 

 

In the absence of clearcut harvest and/or catastrophic disturbance, these even-aged stands are 
likely to become uneven-aged over time.  At BFRS stand reinitiation appears to start after 
approximately 100 years (R. York, personal communication); this process will gradually lead to
an uneven aged condition.  

2.2.2.2. Forest floor and
Biomass of litter and lying dead wood in t
compartment ages. In figures 2.6 and 2.7 plot data for litter and dead wood respectively are 
plotted against compartment age. A regression curve was fitted to the data to allow a prediction 
of carbon biomass from age: 
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Figure 2.7. The relationship between forest age and carbon biomass of down dead wood  

 

The litter layer can become a significant carbon pool especially under conifer species and in dry 
ecosystems such as exist at Blodgett.  In the absence of fire biomass accumulates steadily in this 
pool. Other authors have measured up to 100 Mg/ha in pinyon/juniper or 123 Mg/ha in 
ponderosa pine of a similar age to the older forests in this study (Tiedemann,1987, Covington 
and Sackett, 1992). The value for ponderosa pine compares favorably with the maximum value 
of 124 Mg/ha calculated from the Blodgett dataset.   

Standing dead wood correlated strongest with aboveground biomass. In Figure 2.8 the 
relationship between live aboveground biomass carbon density and the carbon density in 
standing dead trees is illustrated.  
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Figure 2.8 The relationship between aboveground live carbon biomass density and 
carbon biomass of standing dead wood 

2.2.2.3. Soil organic carbon 
The soil measurements taken by Winrock International show a slight elevation in the amount of 
soil carbon in the 4-year-old compartments as opposed to the approximately 100-year-old 
compartments (analysis of variance with Tukey’s test for pairwise comparison of means). The 
cause is probably the input of carbon matter following the slash-burning fires. However, the 
significance of this difference disappears within 10 years. Due to this short-term nature and 
relatively small extent of the effect, changes in soil carbon through time will not be considered 
in this analysis. 

Differences in soil carbon resulting from changes in management are seldom discernible or 
long-lived.  Soil carbon can be reduced slightly immediately following harvest (Laiho et al, 
2002, Carter et al, 2002), however, any losses should be rapidly re-assimilated as the succeeding 
forest regrows with accompanying soil organic matter inputs (Carter et al., 2002).  Relative 
difference in post-harvest effects on soil carbon between varying harvest intensities are slight 
and often undetectable (Carter et al., 2002).  We thus assume that stocks of soil carbon are equal 
among the with- and with-out project cases and thus do not include this pool in the analysis.   
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2.2.2.4. Carbon pools summed 
In Figure 2.9 the accumulation of biomass in each of the biomass components is modeled 
through 280 years. It should be noted that in the absence of fire, the dead wood pool continues 
accumulating biomass after all other pools have greatly diminished their accumulation rates. 
This is why many scientists consider stocks of dead wood as indicatory of the true maturity of a 
forest. 
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Figure 2.9. Carbon accumulation in a Sierran mixed conifer forest  
modeled over 280 years 

Following all the biomass-component additions it is possible to model the live vegetation over 
any growth cycle including logging cycles typically applied to Sierran mixed conifers in 
Californian.  In this region, even-aged management with an 80-year rotation is often applied in 
commercial forestry (Ed Murphy Sierra Pacific, pers. comm.), and once the timber has been 
extracted, litter, slash and any remaining vegetation is bulldozed into piles (Figure 2.10) and 
burned leaving virtually no residual biomass pools (personal observation). Modeling the forest 
cycle permits the long-term average carbon biomass density to be calculated (Figure 2.11). Here 
we estimate a long-term average over an 80 year rotation of 179.2 t C/ha (excluding derived 
long term wood products). 

 

 19 



 

 

 

 

Figure 2.10. A slash pile in the forest at Blodgett 
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Figure 2.11. Growth and harvest cycles for live biomass in Sierran mixed conifer forests, 
the long-term average carbon biomass density is indicated 
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2.2.2.5. Long-term wood products 
To any analysis of carbon benefits involving logging, long term wood products (LWPs) must be 
considered. Timber felled in the forest is not immediately lost as emissions to the atmosphere. A 
proportion is carried to a processing mill; of this, a proportion is converted into products, and of 
this, a proportion of these products is destined for long-term use (storage).  

Each of these progressions has an efficiency associated with it, which was quantified and used 
to predict the fate of a typical removal of aboveground biomass via harvest.  Harvest efficiency 
(i.e., biomass harvested as a percent of pre-harvest standing biomass) of 43% was used as 
reported by Birdsey (1996).  Logging slash left on the site is assumed to be immediately 
oxidized as brush piles are burned shortly after harvest.  Sawlog transformation efficiency 
conforms with conversion factors employed by Todd Morgan et. al. (unpublished) – 85% 
harvested stem wood = bole wood (15% bark), and 43% of bole wood converted to sawn wood 
and veneer (5.2 board feet per cubic foot).  The resulting percentage of harvested volume, 37%, 
conforms closely with the same authors’ independent findings based on year 2000 surveys of 
California mills, where 34% of wood fiber harvested was transformed to finished lumber or 
plywood/veneer.  Relative production of all wood and waste products reported by Morgan et. 
al. included sizeable streams to co-generation plants (34% of harvest) and pulp and paper (18% 
of harvest).  For simplicity in this analysis, production streams are grouped into two classes: 
sawn wood and waste streams (Figure 2.12).  As the only pulp mill in California sources from 
outside the Sierra Nevada region, pulp and paper streams were thus not considered in the 
model.  “Waste streams”, including wood fiber for co-generation, landscaping material, and 
animal bedding, were defined based on anticipated short residence time of carbon and are 
assumed to be oxidized immediately in the model. The proportion of sawn wood products 
destined for long-term (> 5 years) use were specified at 80% for sawn wood, based on findings 
summarized in Winjum et al. (1998).    

wood waste
63%

sawn wood
37%

 

Figure 2.12. Proportions of harvested timber converted to saw and veneer logs and 
various wood waste streams as reported by Morgan et. al. (unpublished) from Surveys of 

California Wood Product Plants in 2000 
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Rates have been calculated for the oxidation of different LWPs through burning or decay.  
Wood products in long-term use were retired over time using an annual oxidation factor of 0.01 
for sawn wood, as reported by Winjum et al. (1998). In Figure 2.13 the “retirement” (i.e., 
oxidation) of wood products from a Sierran mixed conifer forest is modeled both from a single 
harvest and from 80 year harvest cycles. 
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Figure 2.13. The oxidation of long-term wood products through time. (a) After a single  
harvest, and (b) with multiple harvests on an 80-year rotation 
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2.3. Change in forest management 

2.3.1. Specific growth rates for forest management component in BFRS 

2.3.1.1. Group selection regeneration 
The group selection growth rate used here is an adaptation of the standard growth rate 
(calculated in Section 2.2.2). York et al. (2004) show that five years after harvest height is 13.1 % 
diminished in trees growing in 0.6 ha group selections as opposed to 8 ha clearcuts. A 13.1 % 
decrease in height and dbh (the relationship between dbh and height is assumed to be broadly 
linear) leads to a 44.7 % decrease in volume. As volume is directly proportional to biomass the 
age at which the peak mean annual increment (MAI) is reached was therefore increased by 44.7 
% to produce the growth curve for trees regenerating in group selection plots (Figure 2.14). 
Here carbon biomass is decreased by 44.7 % at five years of age in group selections when 
compared with clearcuts: annual increment is also assumed to be 44.7 % lower at five years. The 
difference in annual increment between group selections and clearcuts subsequently decreases 
in a linear manner until equality is reached at 60 years after harvest when it is assumed that 
regeneration will have reached canopy height. Maximum and minimum values are calculated 
by applying the same factors to the confidence intervals deduced for the even-aged growth 
curve calculated in Section 2.2.2. 

 

 

 23 



 

 

 
equivalent to an increase in biomass of 125 % (the average of values calculated using the 
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Figure 2.14. Growth curves for trees in regenerating group selections. (A) Group 
selection trees relative to trees in a clearcut. (B) upper and lower bounds of growth  

rate for group selection trees  

The period of decreased growth rate for the regrowth in the group selections also results in a 
decrease in the maximum yield, as compared with clearcuts (c.f. Figure 2.12), which agrees with 
observations that “released trees approach, but never reach, the size of those which grew at the 
post-thinning spacing all along” (Pienaar, 1965, Oliver and Larson, 1996).   

2.3.1.2. Group selection border trees 
Border trees growth rate is also an adaptation of the standard rate calculated for regeneration 
growing in regenerating clearcuts. York et al. (2004) measured an average 41 % enhancement in 
the radial mean annual increment (RMAI) for trees bordering group selection openings relative 
to trees within the forest five years after harvest. The enhancement was not affected by spatial 
position around the opening nor by the size of the opening. A 41 % increase in radius (at dbh) is 
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equations of Jenkins et al. [2003] for pines, true firs, Douglas fir and cedar/larch). This fac
was applied to the standard curve of annual biomass increment. Here the conservative 
assumption is made that the growth response peaks at five years of age (the only age ev
and then declines in a linear manner until the adjacent regeneration reach canopy height 
(estimated at 60 years).  Confidence intervals are applied to the growth rates by applying 
border tree growth enhancement to confidence intervals calculated for the even-aged growth 
curve calculated in Section 2.2.2. 

The period of increased growth ra
results in an increase in the maximum yield.  As well, the magnitude of the growth response 
varies with the age (vigor) of the stand at the time of release, which is a recognized determina
of the capacity of the residual trees to respond to release. In this study the age of the 
surrounding forest will be 40, 60 and 80 years old in three separate scenarios. In Figur
growth curves of border trees relative to trees not adjacent to a canopy opening is displayed. 
The effect of the 10 years of growth enhancement, based on the year at which enhancement 
happened, can be visualized. 
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Figure 2.15. Border tre
40, 60, or 80 Years of Age, (b) harvest when trees average 40 years of age ± 95 % CI, 
) harvest when trees average 60 years of age ± 95 % CI, (d) harvest when trees averag

80 years of age ± 95 % CI 
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2.3.2. Specific model scenarios for the Blodgett case study 

2.3.2.1. With-project group selection scenario 
The starting condition will be post-harvest with the remaining forest of three ages with separate 
examination of each initial forest condition. Pools considered included above- and below-
ground biomass, litter, and dead wood.  Harvest-derived pools like slash and long-term wood 
products were not considered because they are equal among the with- and without scenarios 
with equal areas harvested.  Matrix forest ages: 40 years old / 60 years old / 80 years old, all 
growing under even-aged conditions. The model will predict forwards 50 years.  

Group Selections: 

8 ha harvested and regrowing with the group selection growth rate starting age zero 

 3.4 ha border trees growing with the border tree growth rate starting age 40, 60, 80 

 12.5 ha matrix forest growing with the normal growth rate starting age 40, 60, 80 

2.3.2.2. Without-project clearcut scenario 
The starting condition will be post-harvest with the remaining forest of three ages with separate 
examination of each initial forest condition. Pools considered included above- and below-
ground biomass, litter, and dead wood.  Matrix forest ages: 40 years old / 60 years old / 80 
years old, all growing under even-aged conditions. The model will predict forwards 50 years.  

Clearcut:   

8 ha harvested and regrowing with the normal growth rate starting age zero 

0.9 ha border trees growing with the border tree growth rate starting age 40, 60, 80 

15 ha surrounding forest growing with the normal growth rate starting age 40. 60, 80 

2.3.3. Results 
In all scenarios the highest carbon benefits lie in the without project scenario. Regardless of 
initial age more carbon is stored in vegetation after a clearcut rather than in an equal area of 
group selection harvests. Carbon sequestration is higher (marginally) in the surrounding 
vegetation (the area not harvested; 15.9 ha / total of 23.9 ha) of the group selection harvests due 
to the greater area (3.9 X) of the border trees (with their elevated growth rates). However, this is 
greatly outbalanced by the enhanced sequestration by the regeneration regrowing within the 
clearcuts in comparison to those within the group selections (Figure 2.16). 
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Figure 2.16. Stored carbon in the clearcut (without project) and group selection (with 
project) scenarios. Here the surrounding vegetation was aged 60 at the time of harvest. 

Clearcut is in blue, group selection in red. Only the moderate scenario is illustrated. 

The age of the surrounding vegetation at the time of harvest has little effect. The minimal effect 
is higher sequestration in the surrounding vegetation of the group selection plots if the forest is 
younger at the time of harvest (Figure 2.17). This is because the release of the border trees is 
strongest in younger trees (see Section 2.3.1.2.).  
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Figure 2.17. Carbon sequestration across harvest treatments and initial ages of the 
forest. Only the moderate scenario is illustrated. Group selections – 8 ha regeneration,  

edge trees 3.4 ha, matrix trees 12.5 ha. Clearcuts- 8 ha regeneration, edge  
trees 0.9 ha, matrix trees 15 ha. 
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Figure 2.18. Summary of the effects of altering harvest treatment from clearcut to group 
selection for high, mid, and low scenarios. The carbon sequestration after 60 years in the 
matrix trees, the edge trees and the regenerating seedlings are illustrated. The age of the 

forest at the time of harvest was 60 years. 

No carbon benefit was therefore found here for switching from clearcut harvests to group 
selection harvest (Figure 2.18). The advantages may, however, not be just aesthetic and 
environmental. Here the analysis was on the average of all the commercial species grown at 
Blodgett. These include both shade-loving and shade-intolerant species. If just the shade-
tolerant / shade-requiring species were examined then the benefit of clearcuts for seedling 
growth might disappear potentially allowing a net carbon benefit from group selection. The 
study of York et al. (2004) indicates that white fir and Douglas fir could be most suitable for 
growth in group selections. 

White fir regeneration, in particular, were no taller by year five in the 8 ha clearcut (mean height 
87 cm) than in the 0.6 ha group selections (mean height 97 cm) of York et al. (2004). 
Conservatively we can assume that in this circumstance there is no carbon disadvantage in 
terms of seedling growth and so the border tree advantage will be not be canceled. Over the 
project area (24 ha) there would be a carbon advantage to group selection harvests after 50 years 
of approximately 109 t C (4.5 t C/ha) if the surrounding vegetation was 40 years of age at the 
time of harvest, 73 t C (3 t C/ha) if it was 60 years of age or 45 t C (1.9 t C/ha) if it was 80 years 
of age. However, it should be noted that white fir is less commercially valuable than ponderosa 
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pine, Douglas fir or incense cedar and the gain from carbon could be voided by the loss in the 
value of timber. 

2.4. Carbon benefits 

2.4.1. Forest management – group selection vs. clearcut 
No carbon benefit was found for the BFRS area for switching from clearcut to group selection 
harvests. The trees directly bordering any opening benefit in terms of growth and per unit area 
there are more of these trees for group selections leading to enhanced sequestration. However, 
the carbon benefit attained by these trees is outweighed by the higher growth rates and higher 
carbon sequestration of the regeneration growing in clearcuts as opposed to in-group selections. 

The analysis here focused on the average of all commercial species grown at BFRS including 
both shade tolerant and shade intolerant species. If just the shade tolerant species were the 
focus then a different outcome could emerge. Species such as white fir and Douglas fir do not 
grow at a significantly slower rate in 0.6 ha group selections than in clearcuts and there is even 
evidence for white fir that growth could be faster in the group selections (York et al. 2004). In 
this case, a net carbon advantage would arise for the change in forest management but this 
advantage would likely be small - not exceeding 5 t C/ha after 50 years. 

The estimates provided here are assessments of the potential carbon benefits from changing 
harvest management from clearcut to group selection. In this report we have outlined details of 
the measurements and the types of analyses needed to calculate the with- and without-project 
carbon stocks when there are existing inventory data and how to consider the variance in 
calculating the number of plots required for measuring and monitoring (see Appendix 1). 
Where there are no existing inventory data, additional measurements would be required but the 
analyses would essentially be the same as those given here. In a separate report we will provide 
more details on the methodology for collecting the field data. 

In addition to the carbon benefits, there are also several economic issues related to group 
selection cuts that revolve around the costs of harvesting.  Larger clear cuts are usually cheapest 
on a per unit harvested basis due to economies of scale of the operation.  Foresters have to 
spend less time moving equipment from site to site, moving equipment and logs through 
forested areas, and moving labor from place to place.  Further, on some sites that are only 
suitable for cable yarding, group selection cuts may be particularly costly due to the logistics of 
setting up cables and choosing locations for the group selection cuts.  An economic analysis was 
performed on the comparison between clear cuts and group selection for a variety of main 
production forests in CA and as expected the cost were higher for group selection than for 
clearcuts.  For example, on 10% slope group selection was $166-$739/ha higher in cost than 
clearcuts and on 40% slope the difference was $245-$988/ha higher (see Ch 1 in Volume 2 for 
details of the analysis). 
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3.0 Jackson Demonstration State Forest 

3.1. Background information  
Jackson Demonstration State Forest (JDSF) is located inland of Fort Bragg in Mendocino 
County, California. The JDSF comprises more than 50,000 acres of predominantly coastal 
redwood or coastal redwood/Douglas fir forest. The land was acquired from the Mendocino 
Lumber Company and the Caspar Lumber Company between 1935 and 1951. 

Between 1862 and the 1930’s virtually all the old growth comprising the coastal watersheds was 
cut (see Figure 3.1). The forest now consists of second growth forest aged up to 140 years 
including very young stands that have been harvested while under state management. 

 

 

Figure 3.1. Engine and Skid Road Circa 1890, Fort Bragg, California (from Williams, 1989) 

The JDSF was established as a demonstration of economical forest management. Its purpose has 
diversified more recently to include preservation of biodiversity and the fostering of mature 
forest structure as well as remaining a ‘viable and relevant laboratory for resource 
professionals, private timberland owners, and the general public’ (CDF, 2002). 

A team from Winrock International visited JDSF in February 2004 to collect data required for 
biomass estimations. Some of the sites visited are illustrated in Figure 3.2. Measurements were 
made of trees in and around clearcuts (e.g., Figure 3.3) and group selections and of dead wood, 
litter, understory and soil carbon.  
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Figure 3.2  
Jackson Demonstration State Forest. The location of field investigation sites  
is indicated: Rice and North Fork Caspar are clearcut sites and the other four  

are group selection sites. 

The tree species commonly encountered at Jackson are listed in Table 3.1. 

Table 3.1. The tree species of JSDF. Dominant species are in bold. Commercially grown  
species are underlined. 

Hardwoods Conifers 
Tan Oak Coastal Redwood 
Pacific Madrone Douglas-Fir 
Red Alder Grand Fir 
California Bay Western Hemlock 
Canyon Live Oak Bishop Pine 
Willow Cypress 
Bigleaf Maple  
Eucalyptus  
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Figure 3.3. Fifteen-year-old stand of redwood regenerating after a clearcut at JDSF. 

3.1.1. Accumulation of carbon on growing redwood stands 
Mature redwood stands are famous for their enormous stocks of standing biomass and 
represent perhaps the most massive forests, per unit area, on earth.  Measurements of old-
growth (>200 years) redwood stands have yielded standing carbon stocks ranging from 1,650 to 
1,784 t C equivalent per ha (Hallin, 1934, Westman and Whittaker, 1975, and Fujimori, 1977).  
Equally impressive is the rate at which carbon is sequestered in growing redwood stands.  A 
100 year old redwood stand measured by Olson et al (1990) yielded 3,600 cubic meters per ha, 
equivalent to 648 t C per ha (at specific gravity 0.36 g oven dry biomass/cm3 for second-growth 

 35 



 

 

 

redwood (Markwardt and Wilson, 1935)), or a mean annual carbon increment of 6.48 t C per ha 
per year. 

3.2. Biomass calculations for Jackson forest 

3.2.1. Aboveground live biomass 
There are several sources of data on aspects of the JDSF forest, including the empirical yield 
tables and data from many infrequent and continuous forest inventory plots.  We evaluated 
these data bases for estimating aboveground biomass and given the various issues with the 
inventory plots (lack of reliable information on geographic location of the plots and the high 
variability in age and treatment), we decided to use the yield tables.  Estimates of biomass-
carbon in other forest components are described below in the corresponding sections.  Methods 
are provided in a separate report (Winrock International 2004) for collecting plot data when 
existing reliable inventory data do not exist.  

The calculations of aboveground live tree biomass presented here are based on the empirical 
yield tables of Lindquist and Palley (1963). Although 40 years old, these tables are based on 
empirical data collected in the region and represent redwood growth well (personal 
communication, Marc Jameson – Forest Manager JDSF). Here the mean DBH (diameter at breast 
height) and number of trees per acre over 4.5” dbh is used to calculate a biomass-carbon density 
between 20 and 100 years of age. The DBH is converted to tree biomass using the appropriate 
formula of Jenkins et al. (2003; Table 3.2; [mass of carbon = 50% dry biomass]). 

Table 3.2. The allometric regression equations of Jenkins et al. (2003) and the  
Jackson Forest Species to which they are applied 

 Equation group Representative species Regression equation R2 

Softwood Cedar/larch Coastal Redwood, 
Cypress spp. 

Biomass (kg) =  
exp(-2.0336 + 2.2592 ln.dbh 0.98 

 Douglas-fir Douglas fir Bm (kg) =  
exp(-2.2304 + 2.4435 ln.dbh 0.99 

 True fir/hemlock Grand Fir, Western 
Hemlock 

Bm (kg) =  
exp(-2.5384 + 2.4814 ln.dbh 0.99 

 Pine Bishop Pine Bm (kg) =  
exp(-2.5356 + 2.4349 ln.dbh 0.99 

Hardwood Mixed Hardwood 
Tanoak, Pacific Madrone, 
Eucalyptus, California 
Bay 

Bm (kg) =  
exp(-2.4800 + 2.4835 ln.dbh 0.98 

 Aspen / alder / 
cottonwood / willow Alder spp., Willow spp. Bm (kg) =  

exp(-2.2094 + 2.3867 ln.dbh 0.95 

 Hard maple / oak / 
hickory / beech 

Canyon Live oak, Maple 
spp. 

Bm (kg) =  
exp(-2.0127 + 2.4342 ln.dbh 0.99 

The site index (height in feet at 100 years) of 160 was chosen as the representative class with 180 
and 120 as the upper and lower bounds respectively (CDF, 2002; Shih, 2002; personal 
communication, Marc Jameson, Forest Manager JDSF). 
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The biomass yield curves were extrapolated beyond 100 years using first order approximations. 
The extrapolation was based on plotting an exponential regression curve through the 
decreasing annualized increase in biomass predicted from the yield tables. In this way the 
increase in biomass in year 101, 102, 103 etc. could be predicted and added to the total to create 
a carbon biomass density curve over 250 years (Figure 3.4). 
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Figure 3.4. Growth curves for redwoods at site indices of 120 (lower curve), 160 (middle 
curve), and 180 (upper curve). The points represent the results from the yield tables 

(Lindquist and Pelley, 1963), and the curves are an extrapolation of these points. 

 

3.2.2. Belowground biomass 
Belowground carbon biomass can be added using the formula of Cairns et al. (1997), which is 
able to accurately predict root biomass regardless of hardwood or conifer species, latitude, 
climate and edaphic conditions: 

Root Biomass Density (t/ha) = exp[-1.085 + 0.925 ln(aboveground biomass density)] r2 = 0.83 

In the case of JDSF this should be viewed as an underestimation given that new redwood 
sprouts grow on the root stock of the harvested trees. 

 

3.2.3. Litter and duff 
During the February 2004 visit to JDSF, litter stocks were measured at 5 stands (n=28) ranging 
in age from 14 to ~130 years. Analysis of the measurements generated a model (R2 = 0.66) to 
describe the accumulation of biomass carbon stocks in litter (Figure 3.5). The form of the model 
is: 
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Carbon biomass density of litter (t C/ha) = 10.4 * (1 - exp(-0.073 * forest age))4 
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Figure 3.5. Inferred accumulation of biomass carbon in leaf litter on aggrading  
redwood stands at JDSF with 95% confidence intervals   

Leaf litter in older (~130 years) stands averaged 10.4 t C/ha. Pillars and Stuart (1993) 
demonstrated that mean annual litterfall in mature redwood stands averaged between 1.6 to 2.4 
t C equivalent per ha, which must be balanced by equal decomposition to result in the 
apparently stable stocks of leaf litter noted in mature stands.   

3.2.4. Dead wood 
Redwood is known for its rot resistance and exhibits very low decomposition rates.  Cut stumps 
and log sections dating from harvest operations conducted over 100 years previous were readily 
apparent throughout JDSF (Figure 3.6). Studies of downed woody debris in old-growth coastal 
redwood stands of Mendocino and Humboldt Counties have yielded carbon stocks in downed 
woody debris ranging from 13 to 100 t per ha (Bingham and Sawyer, 1988, Bingham 1992). 
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Figure 3.6. Remnant log section from a cut dating from circa 1860–1890 

In JDSF as part of the continuous forest inventory (CFI) process, downed dead wood is 
measured in 141 plots at least every ten years. Logs larger than 7” diameter on the large end are 
measured in a 26.3’ radius plot and logs larger than 11” on the large end are measured in a 52.7’ 
radius plot. Logs are only measured where at least one-half of the log lies within the plot 
boundary. Essentially this method eliminates any accounting for slash left behind after logging, 
which is generally smaller than the minimum sizes tracked in the JSDF CFI plots.  Due to the 
necessity to select even-aged compartments and the problems with identifying the history of the 
plots, only 29 plots could be examined across nine different ages. These plots are spread over 
50,000 acres and so the spacing is wide, encompassing a wide range of topography, edaphic 
conditions and species groupings. Consequently wide variation can be expected in what is 
already an inherently highly variable forest carbon pool (discrete patches of dead trees, created 
by disturbance, are a defining element in the distribution of dead wood across a landscape).   

The down dead wood is classified in one of five decomposition classes (c.f. Maser et al. 1979). 
Winrock International experience has shown that five classes are too fine scale to have meaning 
with regard to biomass and so the five classes were combined into three coarser and 
consequently less ambiguous decomposition classes: sound, intermediate and rotten. 

Jackson Class 1   =  Sound 

Jackson Classes 2 and 3 = Intermediate 

Jackson Classes 4 and 5 = Rotten 

To determine biomass from calculated volume the wood density at each decomposition stage is 
required. Winrock collected 30 samples across the three decomposition classes. The derived 
densities  (Table 3.3) were used with the JDSF permanent plot data to create a relationship 
between forest age and lying dead wood carbon biomass.  It is worth noting the close 
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correspondence of the sound density measured here, 0.34 Mg/m3, with known density of 
redwood, 0.36 Mg/m3 (Markwardt and Wilson, 1935), testament to the dominance of redwood 
in this forest community. 

Table 3.3. Oven-dried dead wood densities measured by Winrock in February 2004 

Density Class Density 
(Mg/m3) 

95 % CI 

Sound 0.34 0.05 

Intermediate 0.25 0.03 

Rotten 0.16 0.03 

 
In Figure 3.7, the biomass-carbon density of the eligible CFI plots is plotted averaged across the 
nine age classes, and a regression curve was fitted with an r2 of 0.79.  The wide spread in the 
data can be expected from the limited number of plots representing a diverse topography with 
additional variation arising from a range of site indices (edaphic conditions) and a range of 
species groupings.  

The predicted carbon biomass density of 17 t C per hectare at 250 years is within the range 
reported for old-growth downed dead wood values of between 13 and 100 t C per hectare 
(Bingham and Sawyer, 1988, Bingham 1992). The highest quantities of dead wood would in fact 
be expected in old growth redwood stands as only in very mature stands will very large trees 
die, fall and begin to decompose slowly on the forest floor. 
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Figure 3.7. Relationship between biomass carbon accumulation in down dead wood  
and forest age +/- 95 % confidence intervals 

Dead wood also can be found in the form of snags or standing dead wood. Although this is also 
measured in the JSDF CFI plots, it is not considered in the model as a dynamic pool given the 
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difficulty of discerning any accumulation trend (dead wood in forests typically has a short 
residence time as standing dead wood—that is it becomes downed dead wood (Franklin et al, 
1996)), as well as the fact that snags are often retained on site to provide wildlife habitat after 
harvest (thus stands at age zero may have significant standing dead wood stocks).  
3.2.5. Understory vegetation 
Understory vegetation in the mature stands was mostly dominated by ferns (Figure 3.6).  
Carbon in understory vegetation samples did not differ appreciably among young (14-19 years) 
and old (114-144 years) redwood stands.  The estimated mean across all of these ages (n=28) 
was 0.4 t C/ha and was highly variable from site to site (95% C.I. = +/- 0.4 t C/ha), owing in 
part to the small area (0.1 m2) of the sample unit.  As understory is constant across age classes 
and represents very little biomass, it will not be included in calculations in this study. 
3.2.6. Soil organic carbon 
Thirty soil samples were collected from four sites during Winrock’s time at JDSF. Each of the 
samples included measurements of soil carbon and bulk density. The four sites were comprised 
of two pairs of adjacent young and older growth. No significant differences were noted between 
the adjacent recently cut (i.e., within the past 14-19 years) and older growth (>114 years) 
redwood stands (Figure 3.8). 
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Figure 3.8. Comparative soil carbon in redwood stands harvested 1985/1990 (n=14) and  
circa 1860-1890 (n=16) at JDSF.  Error bars equal 95% confidence interval.   

Differences are not significant. 
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Differences in soil carbon resulting from changes in management are seldom discernible or 
long-lived.  Soil carbon can be reduced slightly immediately following harvest (Laiho et al, 
2002, Carter et al, 2002), however, any losses should be rapidly re-assimilated as the succeeding 
forest regrows with accompanying soil organic matter inputs (Carter et al., 2002).   

Relative difference in post-harvest effects on soil carbon between varying harvest intensities are 
slight and often undetectable (Carter et al., 2002).  We thus assume that stocks of soil carbon are 
equal among the clearcut and group selection treatments and thus we do not include this pool 
in the analysis.  

3.2.7. Harvest efficiency, slash and long-term wood products 
To any analysis of carbon benefits involving logging, slash and long term wood products 
(LWPs) must be added. Timber felled in the forest is not immediately lost as emissions to the 
atmosphere. A proportion is left on site to decompose as slash and a proportion is carried to a 
processing mill; of this second proportion a further proportion is converted into products, and a 
proportion of these products is destined for long term use (storage). 

Harvest efficiency (i.e., biomass harvested as a percent of pre-harvest standing biomass) was 
determined as the percent stem volume to a 6 inch diameter inside the bark, following standard 
commercial limits, using the stem taper function and bark ratio and taper functions derived by 
Krumland and Wensel (1978).  Volumes were determined for < 20 foot log sections of a 90 year 
old, rotation age, redwood stem of mean dimensions for site index 160 (24.1 inches dbh and 152 
feet total height) using Smalian’s formula, and volume of the top section was calculated 
assuming the shape of a paraboloid cone.  The top (remaining) section, equal to 1% 
aboveground stem volume (diameter inside bark equals 6 inches at 129 feet total height), is left 
on the site as logging slash.  We thus assume that 99% (100% - 1% top section) of aboveground 
stem volume (> 1 foot height) is extracted in a typical harvest operation.  As dry mass per unit 
volume is constant, allocations of volume among components are equally reflective of 
allocations of mass. 

Branch and stem (wood and bark) components, as a percentage of total aboveground biomass, 
were estimated at 16% and 79%, respectively, as per biomass component ratios developed by 
Jenkins et al (2003), referencing the mean 90 year old redwood stem described above.  Harvest 
efficiency is thus 78% of aboveground biomass (79% stem * 99% merchantable portion).  Slash 
or woody debris remaining thus equals 17% of aboveground biomass (16% branches + (1% top 
section * 79% stem))1.  Much of harvest slash is smaller than the 7” minimum diameter recorded 
for down dead wood in CFI plots (Figure 3.9), and thus is unaccounted for in the accumulation 
curve for downed, and coarse, dead wood, but it is included in the model of carbon stock 
change.  Decomposition of slash is modeled at a rate of 0.05 yr-1 (Harmon et al., 1987).   

 

                                                      

1 The remaining ~5% of aboveground biomass is foliage, oxidized immediately in the model. 
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Figure 3.9. Logging slash on a 15-year-old group selection at the boundary stand, JDSF 

The transformation efficiency of receiving mills (e.g., relative output sawtimber, chips, bark, 
sawdust) was substantiated via interviews with local operators including Mendocino Redwood 
Company, Simpson Timber Company, Pacific Lumber Company, Willits Redwood Company, 
and Redwood Empire (Figure 3.10).  Reported production quantities were standardized to dry 
metric tons, assuming specific gravity (dry mass/green volume) = 0.36 g/cm3, dry weight = 
50% green weight, chips and bark reported volumes (i.e., cubic yards) assume 25% airspace, 
and sawdust reported volumes assume 5% airspace.  

saw timber
49%

chips+bark+sawdust
51%

 

Figure 3.10. Mean proportions of harvested redwood saw logs converted to  
boards and “waste” streams derived from interviews with northern California  

sawmill operators (n = 5)  
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Most of the sawtimber is destined for local/domestic consumption, primarily for use in 
decking, fencing, and other outdoor lumber products. Chips, which represent 20 to 29% of 
product streams, are sold as landscaping material, and to a smaller degree are used in co-
generation and paper pulp production.  With only a single pulp mill operating in the region 
(and statewide), a small portion of chips are captured by the pulp market.  Pulp and paper 
streams were thus deemed insignificant at the region level and are ignored in the model.  Bark, 
representing 16 to 23% of saw log output, is used for landscaping material and as “hog fuel” in 
co-generation.  Sawdust and shavings, making up 7 to 24% of output, are likewise used 
primarily for landscaping, and to a lesser extent in fiber-board production. Given the 
anticipated short residence time of carbon in chips, bark, and sawdust used as landscaping 
material, their primary end use, these pools, like biomass used in co-generation, are assumed to 
be oxidized immediately in the model. The proportion of sawtimber products destined for long-
term (> 5 years) use were specified at 80% for sawtimber, based on findings in Winjum et al. 
(1998).    

Wood products in long-term use were “retired” (i.e., oxidized) over time using an annual 
oxidation factor of 0.01 for sawtimber products, as reported by Winjum et al. (1998). 

3.2.8. Carbon pools summed 
The accumulation of carbon biomass over 250 years is modeled for each of the significant 
carbon biomass pools (Fig. 2.11). At these ages, above- and belowground biomass dominates. 
Forest floor is much less significant in JSDF than in Blodgett mostly due to differences in climate 
affecting decomposition rates. Downed dead wood remains a relatively small component even 
at 250 years of age but it is expected that accumulation would continue for many years after the 
other pools have stabilized. The largest addition of dead wood will occur when the mature trees 
die and fall to the forest floor; for redwoods that live for thousands of years these additions of 
downed dead wood might not occur until 500 years or more have passed.   For example, log 
volumes recorded in stream channels through old growth redwood yielded 2 to 11 times the 
mass per unit area as from streams through 100-130 year old second growth redwood stands on 
the north fork of Caspar creek (Napolitano, 1998).  
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Figure 3.11. Sum of each of the significant biomass density pools for second  
growth redwood forest accumulating over 250 Years. A site index of 160  

and the moderate levels for down dead wood and forest floor are illustrated. 

A typical redwood harvesting cycle over three rotations is illustrated in Figure 3.12 including 
logging slash and long-term wood products and the decomposition of both components. Both 
logging slash and long-term wood products accumulate through time as the time for complete 
decomposition exceeds the harvest cycle.  
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Figure 3.12. Sum of each of the significant biomass carbon pools in and derived  
from second growth redwood forest (site index of 160) accumulating over  

three harvest (clearcut) cycles. 
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3.3. Change in forest management 
With conditions defined above, biomass can then be modeled over typical harvesting scenarios. 
A rotation age of 90 years is used in this analysis, reflecting the mid point between short and 
long rotations (60 to 120 years) as prescribed in the Jackson Demonstration State Forest 
Management plan (California Department of Forestry and Fire Protection, 2002), though mean 
annual increment may not peak until stands exceed 100 years (Noss, 2000). 

Despite some evidence suggesting no significant differences in redwood growth among a range 
of harvest configurations (Helms and Hipkin, 1996), we speculated that redwood regeneration 
would respond differently to group selections and clearcuts given the appreciable shade-
intolerance characteristic of redwood (Olson et al, 1990).  In fact, the treatments (uneven-aged 
silvicultural practices including single tree selection, group selection, and group selection with 
thinning between the groups) investigated by Helms and Hipkin’s (1996) were all characterized 
by relatively low harvest intensities (post-harvest basal area > 38% pre-harvest basal area) and it 
is possible that the treatments and controls (no harvest) were equally light-limited.   

Adams et al (1996) found that individual tree selection resulted in 30-40% slower growth of 
regenerating and planted redwood stems than in group selection.  Similarly, Cole and Helms 
(1986) remeasured group and individual tree selections at Railroad Gulch in JDSF one year after 
harvest and found that groups, compared to individual tree selections, fostered not only higher 
growth rates but also greater sprouting density, which would augment the differences in yields 
among different sized harvest units.  As natural regeneration of redwood is dominated by 
sprouts, it is not surprising that sites subjected to heavier cuts, and thus greater density of cut 
stumps, display greater density of regenerating stems after harvest (Lindquist, 1996).  Similar 
results would be expected comparing group selections with clearcuts, provided that light, or 
some other resource, continues to be limiting beyond the size of group selections. 

Opportunities for changing forest practices exist.  Roughly half of forests in the California north 
coast region are under even-aged management.  In 2000 for example, of 21,000 ha of managed 
forests in the North Coast region, 51 % was under even-aged management, including clearcut, 
seed tree and shelterwood harvesting, and 27 % was uneven aged management. Of the uneven 
aged management, only 17 % was under group selection with the remaining 83 % in single tree 
or cluster selection (California Department of Forestry and Fire Protection statistics). 

3.3.1. Specific growth rates for forest management component in JDSF 

3.3.1.1. Post harvest regeneration 
Nine group selections sites were visited that averaged less than 2.5 ac or 1 ha in area (across 
four sites) and three clearcuts and measured a total of 928 trees in 32 plots. The group selections 
represented a range of ages from 6 to 21 years. A wider range of ages would have been 
preferable, however, the first group selection harvest was only carried out at JDSF in 1983. Plots 
were randomly located and consisted of a 3 m radius ‘small’ and an 8 m radius ‘large’ plot. 
Measurements of DBH were taken from every tree ≥ 2.5 cm in the ‘small’ plot and every tree ≥ 5 
cm in the ‘large’ plot.  The DBH measurements were converted to biomass using the 
appropriate equations (listed in Table 3.2) and the biomasses were summed and extrapolated to 
per hectare densities (Figure 3.13).  
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Figure 3.13. Mean (+/- 95 % confidence interval) biomass carbon densities for three 
clearcut sites (15 total plots) and four group selection sites (9 group selections, n=17).  

There appears to be a difference in growth rates between clearcut and group selection sites in 
each year between the first and twentieth after harvest (Figure 3.13). As no data were collected 
for older sites, the difference in annual growth rates could not be reliably extrapolated beyond 
year 20.  We assume that the difference in annual growth rates diminishes beyond this point.  
Lindquist (1996) documented that residual overstory continues to limit growth of regeneration 
well after harvest (e.g., between years 15 and 20 years post-harvest, periodic increment in mean 
diameter at breast height was 1.5 times higher on sites with 50 % less residual overstory), but 
that differences in light conditions steadily deteriorate over time as the residual canopy expands 
into crown openings.  Thus, our assumption is conservative and may underestimate potential 
differences among the two harvest practices. 

The model simulations, prepared for each of three base site indices (120, 160, and 180 feet at 100 
years), assumes that the period of decreased growth rate extends through the time required for 
the regrowth to attain equal height of the adjoining edge trees (46m or 152 feet or 90 years for 
site index 160 (Lindquist and Palley, 1963)) (Figure 3.14). 
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Figure 3.14. Predicted growth curves for second growth redwood stands in clearcuts  

(solid) and group selections (dotted) at three different site indices 180, 160,  
and 120.  Scenarios predict an impact of the surrounding canopy lasting 90  

years (until the seedlings have reached canopy height). 

The period of decreased growth rate for the regrowth in the group selections also results in a 
decrease in the maximum yield, as compared with clearcuts (c.f. Figure 3.14), which agrees with 
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observations that “released trees approach, but never reach, the size of those which grew at the 
post-thinning spacing all along” (Pienaar, 1965, Oliver and Larson, 1996).   

Edge Effects 

A further pilot investigation was conducted to assess edge effects on the growth of redwood 
sprouts.  Transects were laid out bisecting two group selections along two axes (N-S and E-W).  
The two group selections measured in this way were located at the Boundary site, harvested in 
1995 (i.e., stocks measured represent 9 years of growth), and were of similar area (0.97 and 
0.94 ha).  Edge trees measured from 39 to 58 meters in height.  Group 1 featured a west-facing 
slope and Group 2 a north-facing slope.  Two nested transects were employed: the wide transect 
of 5 meters width in which all redwood stems > 5 cm dbh were recorded, and the narrow 
transect of 1 meter width in which all redwood stems < 5 cm dbh (and > 1.3 meters height) were 
recorded.  For analysis, the two transects were integrated by scaling up the 1 m transect to 5 m 
equivalent (i.e., each stem representing 5 equivalent stems), thus allowing for comparable 
accounting of all redwood stems > 1.3 meters height.  Even after scaling up the small stems 
recorded in the narrow transect, histograms of dbh class versus frequency approached normal 
distribution.  Mean, maximum, and minimum dbh were calculated for stems located in 
40-meter intervals out from the edge of interest.   

Given the limited sampling of this peripheral investigation, results are intended for illustrative 
purposes only.  We surmise that light is the principle limiting resource in regenerating redwood 
stands at JDSF, and that reductions in growth documented here for group selections, as 
compared with clearcuts, result from a larger portion of the post-harvest gap being influenced 
by shading from edge trees.  Regardless of aspect, shading should be most pronounced at the 
southern edge of any forest gap (Figure 3.15).  No consistent differences in redwood dbh were 
discerned along E-W transects.  
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Figure 3.15. Mean DBH (error bars equal one standard error) of redwood sprouts 
measured along N-S transects in two 9-year-old group selections.  Group 1  

transect length = 207.5 m, Group 2 transect length = 118 m.  No error bars are  
visible for the group 1 0-40 m interval because the sample is based on measurements 

(two) of equal magnitude 

3.3.1.2. Border trees 
Following harvest, light conditions are dramatically improved for trees remaining on the edge 
of the cut.  These edge trees often respond with increased diameter growth (York et al, 2004). 
Such a response is particularly to be expected among shade-intolerant species, for example 
coastal redwood.  To assess the relative growth response of edge trees, increment cores were 
obtained from 37 trees on the edge of group selections at 4 sites (Boundary, Railroad Gulch, 
Middle Fork Caspar, and Hare Creek) and 18 trees from within the forest matrix nearby the 
same sites.  Of these cores, 17 were taken from Douglas fir and 38 from redwood.  For edge 
trees, orientation relative to the gap center (N, S, E, W) was recorded.  Trees were selected 
systematically along transects through interior forest and circumscribing the edge of groups.  
Cores were taken predominately from the side of the trunk facing the gap, where response in 
radial increment was predicted to be most readily discernible.  Extrapolation to diameter and 
biomass increment is thus presented as the upper bound of potential response. 

Cores were mounted and sanded.  Periodic radial increment (mm) was measured for the 
interval 5 years prior to the harvest date, and in 5-year intervals subsequent to the harvest date.  
Measurements revealed a distinct ramping up of radial increment on edge trees following 
harvest (Figure 3.16, Figure 3.17). 
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Figure 3.16. Core from standing redwood on edge of Hare Creek group selection.  Group 
selection harvested in 1992.  
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Figure 3.17. Mean annual radial increment for redwood interior trees (n=12) and for edge 
trees from time intervals –5 to 0 years (n=26), 0 to 5 years (n=26), 5 to 10 years  

(n=26), 10 to 15 years (n=19), and 15 to 20 years (n=5) relative to harvest.   
Error bars = 95% confidence interval. 
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To be certain that the increase noted was not due to year-specific conditions (e.g., rainfall), 
change in radial increment was compared among edge and interior trees for identical years.  As 
the harvest dates differed among sites (Boundary harvested in 1989, Railroad Gulch harvested 
in 1983, Middle Fork Caspar harvested in 1994, and Hare Creek harvested in 1992), time 
intervals relative to harvest did not reflect the same years from one site to the next.  Thus, 
analyses comparing growth response among edge and interior trees were done separately for 
each site.  

For each core, percent changes in mean periodic radial increments relative to mean increment 
prior to the harvest date (i.e., relative growth response) were calculated as: 

5 year periodic post harvest radial increment / pre harvest 5 year periodic radial increment 

(10 year periodic post harvest radial increment  / 2) / pre harvest 5 year periodic radial 
increment 

(15 year periodic post harvest radial increment  / 3) / pre harvest 5 year periodic radial 
increment 

To meet the assumption of normality, relative growth response values were log-transformed. 

At Boundary, which received the most intensive sampling, relative growth response of 
redwood differed significantly (general linear model ANOVA, df = 1, F = 10.23, P = 0.005) 
among edge trees, mean = 1.70 (95% C.I. = +/- 0.51, n = 14), and interior trees, mean = 0.86 (95% 
C.I. = +/- 0.26, n=6), for the 15 year interval following the harvest date.  Assuming similar pre 
harvest periodic radial increment, mean periodic radial increment of edge trees was thus 98% 
(95% confidence range = 6% to 268%) greater than that of interior trees for the 15-year post-
harvest interval.  At the same site, significant differences among edge and interior trees were 
not detected for the 5 and 10 year intervals following harvest, which may reflect a lag time in 
radial increment dependent on prior crown expansion; however, edge trees at Middle Fork 
Caspar, despite limited sampling (n=3 each for edge and interior trees), showed significant 
positive relative growth response in the first 5 (P = 0.001) and 10 year intervals (P = 0.017) after 
harvest.   

Jameson and Reuter (unpublished) found an increase in mean annual basal area increment of 
redwood “leave” trees retained within cutting units, in JDSF from 0.86 % in the four years prior 
to cutting to 2.54 % in the four years after cutting, equivalent to a relative growth response of 
2.93 in periodic radial increment.  The leave trees have gained potentially twice the “new” 
photosynthetically active area as the edge trees under discussion here, which averaged 1.70 in 
relative growth response. 

Orientation relative to the gap center was not found to be a significant predictor of the 
magnitude of the relative growth response for redwood.  For Douglas fir, edge trees showed no 
significant relative growth response compared with interior trees. 

These results were used to model the response of edge redwood trees following harvest.  The 98 
% comparative response in mean periodic radial increment derived above corresponds with an 
equivalent 368 % increase (i.e., by a factor of 4.68) in comparative biomass growth (using the 
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equation of Jenkins et al. (2003) for cedar/larch).  This factor was applied to the standard curves 
of annual biomass increment developed for redwood.     

For each of three base site indices (120, 160, and 180 feet at 100 years), the period of increased 
growth rate extended through the time required for the regrowth to attain equal height of the 
adjoining edge trees (46m or 152 feet or 90 years for site index 160 (Lindquist and Palley, 1963)) 
and begin producing lateral shade to the edge tree crown.  After the first 15 years post harvest, 
the increase factor for biomass growth rate derived above, 4.68, is progressively diminished 
according to the exponential function:  

 Increase factor = 4.68 * 0.908 (sequential 5 year increment post harvest – 3) 

At 90 years post harvest the increase factor equals 1 and the growth of edge trees resumes at the 
unadjusted rate of interior matrix trees. 

The period of increased growth rate for the trees bordering the group selection opening also 
results in an increase in the maximum yield (Figure 3.18).  In the model, the age of the 
surrounding forest was set at 90 years. In Figure 3.18, the growth curves of border trees relative 
to trees in the matrix is displayed.  
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Figure 3.18. Comparative growth of edge trees (dotted lines) and interior matrix trees 
(solid lines) for a range of site indices.  Harvest occurs at age 90. 
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3.3.2. Specific model scenarios for the Jackson case study 

3.3.2.1. Group selection scenario 
The model focuses on pure redwood stands on the following site indices: 120, 160, 180.  Pools 
considered included above- and below-ground biomass, litter, and dead wood.  Harvest-
derived pools like slash and long-term wood products were not considered because they are 
equal among the with- and without scenarios with equal areas harvested.  The starting 
condition is post-harvest with the remaining forest matrix of age 90 years growing under even-
aged conditions.  The model predicts forwards for 90 years (i.e., one rotation length).  

Group Selections: 

8.0 ha harvested and regrowing as per the group selection growth rate  

 5.6 ha border trees growing as per the border tree growth rate starting age 90 

 10.3 ha matrix forest growing as per the normal growth rate starting age 90 

3.3.2.2. Clearcut scenario 
The model focuses on pure redwood stands on the following site indices: 120, 160, 180.  Pools 
considered included above- and below-ground biomass, litter, and dead wood.  The starting 
condition is post-harvest with the remaining forest matrix of age 90 years growing under even-
aged conditions.  The model predicts forwards for 90 years (i.e., one rotation length). 

Clearcut:   

8.0 ha harvested and regrowing as per the group selection growth rate  

1.4 ha border trees growing as per the border tree growth rate starting age 90 

14.5 ha matrix forest growing as per the normal growth rate starting age 90 

3.3.3. Results 
Over one rotation of the modeled scenarios for JDSF, uneven-aged management with group 
selections results in slightly increased total forest carbon storage over even-aged management 
with clearcuts.  The advantage is due to the greater (4 X) edge tree response area in the stand 
under uneven-aged management, as well as the magnitude of the positive edge tree response 
(60 to 72 % increase in yield after 90 years) as compared with the diminished growth of the 
regeneration within the groups (35 to 50 % reduction in yield after 90 years) (Figures 3.19, 3.20 
and 3.21).   
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Figure 3.19. Forest carbon storage modeled on the 23.9 hectare redwood stand, site 
index 160 with moderate levels of down dead wood and litter accumulation,  
under uneven-aged management with group selections. Regeneration 8 ha,  

edge trees 5.6 ha, matrix trees 10.3 ha 
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Figure 3.20. Forest carbon storage modeled on the 23.9-hectare redwood stand, site 
index 160 with moderate levels of down dead wood and litter accumulation, under  

even-aged management with clearcut. Regeneration – 8 ha, edge trees – 1.4 ha,  
matrix trees – 14.5 ha. 
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Figure 3.21. Modeled forest carbon storage 90 years after harvest on 23.9-hectare 
redwood stands under different management for a range of site indices with  

corresponding levels of down dead wood and litter accumulation 

3.4. Carbon benefits 

3.4.1. Forest management – group selection vs. clearcut 
Over one rotation of the modeled scenarios for JDSF, even-aged management with group 
selections yielded slight increases, from 337 to 645 tons over 23.9 hectares, in total forest carbon 
storage over clearcuts (Table 3.4).  This is equivalent to an increase in carbon storage per unit 
area of 14 to 27 tons C per hectare.   
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Table 3.4. Carbon storage benefits (metric tons) of uneven-aged management with group 
selections over even-aged management with clearcuts 90 years after harvest on  

23.9-hectare redwood stands for a range of site indices (SI) with corresponding levels of 
down dead wood and litter accumulation. 

Regeneration Edge trees Matrix Total
Group SI 120 1630 3828 4122 9581
Clearcut SI 120 2156 957 5822 8935

stored C benefit 645
Group SI 160 2090 4632 5280 12002
Clearcut SI 160 2866 1158 7457 11481

stored C benefit 521
Group SI 180 2371 5277 6231 13880
Clearcut SI 180 3423 1319 8800 13543

stored C benefit 337
 

As in the model for BFRS, results are sensitive to (1) the magnitude of the edge tree growth 
response, (2) the duration of the edge tree growth response, (3) the area of residual forest 
experiencing edge tree conditions, (4) the magnitude of the growth decrease of regeneration in 
the group selections, and (5) the duration of the growth decrease of regeneration in the group 
selections. 

Carbon storage advantage of uneven-aged management may be underestimated here, given 
that the same dbh:biomass function (implicitly: approximately equals specific gravity ) was 
applied to stems growing under different management regimes.  The higher wood density 
widely appreciated in old growth redwood indicates that this species historically (i.e., without 
management) grew under predominately uneven-aged conditions.  The slower growth 
accompanying this lower light environment results in the denser wood.  Wood specific gravity 
of old growth redwood is 17 % denser than that of second growth (Markwardt and Wilson, 
1935, Summitt and Sliker, 1980), which is mostly derived from clearcuts (i.e., growing in even-
aged conditions). 

The estimates provided here are assessments of the potential carbon benefits from changing 
harvest management from clearcut to group selection. In this report we have outlined details of 
the measurements and the types of analyses needed to calculate the with- and without-project 
carbon stocks when there are existing inventory data and how to consider the variance in 
calculating the number of plots required for measuring and monitoring (see Section 3). Where 
there are no existing inventory data additional measurements would be required but the 
analyses would essentially be the same as those given here (a separate report provides more 
details on the methodology for collecting the field data; Winrock International, 2004). 
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Appendix A 

Variance and Number of Plots 

 

A.1 Variance in inventory data 

A.1.1  Variance in BFRS plot data 

Vegetation 

The variance in the plot data is high, however, this is not unexpected given the divergent 
histories of compartments. Focusing just on compartments aged approximately 80 years: 

The coefficient of variation of carbon in live trees = 43 %, based on 47 plots, and the 95 % 
confidence interval as a proportion of the mean = 12 % 

It is suggested that a target for the sampling error be ±7% of the mean, with 95% confidence, so 
that when additional sources of error are included, the estimated total error will be ±10% of the 
mean (sampling error usually accounts for more than 80% of the total error; Phillips et al. 2000).  
The minimum number of plots required to target 7 % sampling error with 95 % confidence = 
148. This large number of plots is based on the existing BFRS plots, and points out the need to 
clearly stratify the area, with strata delineated by carbon stocks rather than other human or 
biophysical factors.   

This is the number of plots that would be required to precisely target the measurement of 
carbon stocks if similar procedures were followed to those used by BFRS.  

 

A.1.2  Variance in the JSDF plot data 

Vegetation 

The variance in the Jackson data is yet higher than the variance from Blodgett.  

Examining just even-aged plots last harvest 100 years ago: 

The coefficient of variation of carbon in live trees = 46 %, based on 39 plots 

95 % confidence interval as a proportion of the mean = 18 % 

The minimum number of plots required to target 7% measurement error with 95 % confidence  
= 180 

This is the number of plots that would be required to precisely target the measurement of 
carbon stocks if similar procedures were followed to those used by JSDF. A sampling design 
implemented by us would target a higher density of plots in the strata of interest and would 
consequently expect to achieve a lower level of variation and consequently a lower number of 
required plots. 

Plot densities of one plot every eight or nine hectares is insufficient to answer most issues, 
especially with regard to carbon. It could be advantageous to employ a compartment system as 
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is found at BFRS with accurately georeferenced plots linked to the forestry practice employed in 
any one place in the forest. 

A.2.  Number of Plots 

The cost of measuring and monitoring carbon in forests is highly related to the number of plots 
needed to achieve specified precision levels—the higher precision desired the more plots 
needed.  In this section we show how the precision level for these two case studies influence the 
number of plots needed and thus cost. 

A.2.1  Blodgett Forest 

The BFRS inventory data for live aboveground trees is used as the source of the level of 
variation and the calculations for a forest 80 years of age are taken as appropriate for the 
creation of a long-term sampling plan. In Figure A.1 the number of plots required to target a 
variety of precision levels is illustrated. As aboveground live biomass is the dominant biomass 
component, it is this component that can be used to dictate the number of measurement plots. 

Although a measuring plan specifically designed for the purpose of carbon evaluation might 
yield different levels of variation, using the data available here indicates that if 5 % precision 
were desired then 289 plots should be established. This falls to 72 if 10 % precision is acceptable 
or just 8 plots if no more than 30 % precision is required. 
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Figure A.1. The number of measurement plots required to measure carbon  
density to a given level of precision (confidence interval as a % of mean) in mixed  

Sierran conifer forest 

 

A.2.2.  Jackson Forest 

The JDSF inventory data for aboveground live biomass is used as the source of the level of 
variation and the calculations for a forest 100 years of age are taken as appropriate for the 
creation of a long-term sampling plan. In Figure A.2 the number of plots required to target a 
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variety of precision levels is illustrated. As aboveground live biomass is the dominant biomass 
component, it is this component that can be used to dictate the number of measurement plots. 

Although a measuring plan specifically designed for the purpose of carbon evaluation might 
yield different levels of variation, using the data available here indicates that if 5 % precision 
were desired then 357 plots should be established. This falls to 89 if 10 % precision is acceptable 
or just 10 plots if no more than 30 % precision is required. 
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Figure A.2. The number of measurement plots required to measure carbon density to a 
given level of precision (confidence interval as a % of mean) in coastal redwood forest 
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Climate Change, the California Environmental Quality Act,
 
and General Plan Updates: 


Straightforward Answers to Some Frequently Asked Questions 

California Attorney General’s Office 


At any given time in this State, well over one hundred California cities and counties are 
updating their general plans. These are complex, comprehensive, long-term planning 
documents that can be years in the making.  Their preparation requires local 
governments to balance diverse and sometimes competing interests and, at the same 
time, comply with the Planning and Zoning Law and the California Environmental 
Quality Act (CEQA). 

Local governments have decades of experience in applying state planning law and 
excellent resources to assist them – such as the “General Plan Guidelines” issued by 
The Governor’s Office of Planning and Research (OPR).1  They are also practiced in 
assessing whether general plans may have significant localized environmental effects, 
such as degradation of air quality, reductions in the water supply, or growth inducing 
impacts. The impact of climate change, however, has only fairly recently shown up on 
the CEQA radar. 

The fact that climate change presents a new challenge under CEQA has not stopped 
local governments from taking action.  A substantial number of cities and counties 
already are addressing climate change in their general plan updates and accompanying 
CEQA documents.  These agencies understand the substantial environmental and 
administrative benefits of a programmatic approach to climate change.  Addressing the 
problem at the programmatic level allows local governments to consider the “big picture” 
and – provided it’s done right – allows for the streamlined review of individual projects.2 

Guidance addressing CEQA, climate change, and general planning is emerging, for 
example, in the pending CEQA Guideline amendments,3 comments and settlements by 
the Attorney General, and in the public discourse, for example, the 2008 series on 
CEQA and Global Warming organized by the Local Government Commission and 
sponsored by the Attorney General. In addition, the Attorney General’s staff has met 
informally with officials and planners from numerous jurisdictions to discuss CEQA 
requirements and to learn from those who are leading the fight against global warming 
at the local level. 

Still, local governments and their planners have questions. In this document, we 
attempt to answer some of the most frequently asked of those questions.  We hope this 
document will be useful, and we encourage cities and counties to contact us with any 
additional questions, concerns, or comments. 
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•	 Can a lead agency find that a general plan update’s climate change-related 
impacts are too speculative, and therefore avoid determining whether the 
project’s impacts are significant? 

No.  There is nothing speculative about climate change.  It’s well understood that 
(1) greenhouse gas (GHG) emissions increase atmospheric concentrations of 
GHGs; (2) increased GHG concentrations in the atmosphere exacerbate global 
warming; (3) a project that adds to the atmospheric load of GHGs adds to the 
problem. 

Making the significance determination plays a critical role in the CEQA process.4 

Where a project may have a significant effect on the environment, the lead 
agency must prepare an Environmental Impact Report (EIR).5  Moreover, a 
finding of significance triggers the obligation to consider alternatives and to 
impose feasible mitigation.6  For any project under CEQA, including a general 
plan update, a lead agency therefore has a fundamental obligation to determine 
whether the environmental effects of the project, including the project’s 
contribution to global warming, are significant. 

•	 In determining the significance of a general plan’s climate change-related 
effects, must a lead agency estimate GHG emissions? 

Yes.  As OPR’s Technical Advisory states: 

Lead agencies should make a good-faith effort, based on available 
information, to calculate, model, or estimate the amount of CO2 and other 
GHG emissions from a project, including the emissions associated with 
vehicular traffic, energy consumption, water usage and construction 
activities.7 

In the context of a general plan update, relevant emissions include those from 
government operations, as well as from the local community as a whole.  
Emissions sources include, for example, transportation, industrial facilities and 
equipment, residential and commercial development, agriculture, and land 
conversion. 

There are a number of resources available to assist local agencies in estimating 
their current and projected GHG emissions.  For example, the California Air 
Resources Board (ARB) recently issued protocols for estimating emissions from 
local government operations, and the agency’s protocol for estimating 
community-wide emissions is forthcoming.8  OPR’s Technical Advisory contains 
a list of modeling tools to estimate GHG emissions.  Other sources of helpful 
information include the white paper issued by the California Air Pollution Control 
Officers Association (CAPCOA), “CEQA and Climate Change”9  and OPR’s 
Technical Advisory,10 both of which provide information on currently available 
models for calculating emissions. In addition, many cities and counties are 
working with the International Council for Local Environmental Initiatives 

AGO, Climate Change, CEQA & General Plans Page 2 
[Rev. 9/01/09]; available at http://ag.ca.gov/globalwarming/pdf/CEQA_GP_FAQs.pdf 

http://ag.ca.gov/globalwarming/pdf/CEQA_GP_FAQs.pdf


 
 

 

 

 

 

 

 

 

 

  

 

 

(ICLEI)11 and tapping into the expertise of this State’s many colleges and 

universities.12
 

•	 For climate change, what are the relevant “existing environmental 
conditions”? 

The CEQA Guidelines define a significant effect on the environment as “a 
substantial adverse change in the physical conditions which exist in the area 
affected by the proposed project.”13 

For local or regional air pollutants, existing physical conditions are often 
described in terms of air quality (how much pollutant is in the ambient air 
averaged over a given period of time), which is fairly directly tied to current 
emission levels in the relevant “area affected.”  The “area affected,” in turn, often 
is defined by natural features that hold or trap the pollutant until it escapes or 
breaks down. So, for example, for particulate matter, a lead agency may 
describe existing physical conditions by discussing annual average PM10 levels, 
and high PM10 levels averaged over a 24-hour period, detected at various points 
in the air basin in the preceding years. 

With GHGs, we’re dealing with a global pollutant.  The “area affected” is both the 
atmosphere and every place that is affected by climate change, including not just 
the area immediately around the project, but the region and the State (and 
indeed the planet). The existing “physical conditions” that we care about are the 
current atmospheric concentrations of GHGs and the existing climate that reflects 
those concentrations. 

Unlike more localized, ambient air pollutants which dissipate or break down over 
a relatively short period of time (hours, days or weeks), GHGs accumulate in the 
atmosphere, persisting for decades and in some cases millennia.  The 
overwhelming scientific consensus is that in order to avoid disruptive and 
potentially catastrophic climate change, then it’s not enough simply to stabilize 
our annual GHG emissions. The science tells us that we must immediately and 
substantially reduce these emissions. 

•	 If a lead agency agrees to comply with AB 32 regulations when they 
become operative (in 2012), can the agency determine that the GHG-related 
impacts of its general plan will be less than significant? 

No.  CEQA is not a mechanism merely to ensure compliance with other laws, 
and, in addition, it does not allow agencies to defer mitigation to a later date.  
CEQA requires lead agencies to consider the significant environmental effects of 
their actions and to mitigate them today, if feasible. 

The decisions that we make today do matter.  Putting off the problem will only 
increase the costs of any solution.  Moreover, delay may put a solution out of 
reach at any price. The experts tell us that the later we put off taking real action 
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to reduce our GHG emissions, the less likely we will be able to stabilize 
atmospheric concentrations at a level that will avoid dangerous climate change. 

•	 Since climate change is a global phenomenon, how can a lead agency 
determine whether the GHG emissions associated with its general plan are 
significant? 

The question for the lead agency is whether the GHG emissions from the project 
– the general plan update – are considerable when viewed in connection with the 
GHG emissions from past projects, other current projects, and probable future 
projects.14  The effects of GHG emissions from past projects and from current 
projects to date are reflected in current atmospheric concentrations of GHGs and 
current climate, and the effects of future emissions of GHGs, whether from 
current projects or existing projects, can be predicted based on models showing 
future atmospheric GHG concentrations under different emissions scenarios, and 
different resulting climate effects. 

A single local agency can’t, of course, solve the climate problem.  But that 
agency can do its fair share, making sure that the GHG emissions from projects 
in its jurisdiction and subject to its general plan are on an emissions trajectory 
that, if adopted on a larger scale, is consistent with avoiding dangerous climate 
change. 

Governor Schwarzenegger’s Executive Order S-3-05, which commits California 
to reducing its GHG emissions to 1990 levels by 2020 and to eighty percent 
below 1990 levels by 2050, is grounded in the science that tells us what we must 
do to achieve our long-term climate stabilization objective.  The Global Warming 
Solutions Act of 2006 (AB 32), which codifies the 2020 target and tasks ARB with 
developing a plan to achieve this target, is a necessary step toward 
stabilization.15  Accordingly, the targets set in AB 32 and Executive Order S-3-05 
can inform the CEQA analysis .  

One reasonable option for the lead agency is to create community-wide GHG 
emissions targets for the years governed by the general plan.  The community-
wide targets should align with an emissions trajectory that reflects aggressive 
GHG mitigation in the near term and California’s interim (2020) 16 and long-term 
(2050) GHG emissions limits set forth in AB 32 and the Executive Order. 

To illustrate, we can imagine a hypothetical city that has grown in a manner 
roughly proportional to the state and is updating its general plan through 2035. 
The city had emissions of 1,000,000 million metric tons (MMT) in 1990 and 
1,150,000 MMT in 2008. The city could set an emission reduction target for 2014 
of 1,075,000 MMT, for 2020 of 1,000,000 MMT, and for 2035 of 600,000 MMT, 
with appropriate emission benchmarks in between.  Under these circumstances, 
the city could in its discretion determine that an alternative that achieves these 
targets would have less than significant climate change impacts. 
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•	 Is a lead agency required to disclose and analyze the full development 
allowed under the general plan? 

Yes.  The lead agency must disclose and analyze the full extent of the 

development allowed by the proposed amended general plan,17 including 

associated GHG emissions. 


This doesn’t mean that the lead agency shouldn’t discuss the range of 
development that is likely to occur as a practical matter, noting, for example, the 
probable effect of market forces.  But the lead agency can’t rely on the fact that 
full build out may not occur, or that its timing is uncertain, to avoid its obligation to 
disclose the impacts of the development that the general plan would permit.  Any 
other approach would seriously underestimate the potential impact of the general 
plan update and is inconsistent with CEQA’s purposes. 

•	 What types of alternatives should the lead agency consider? 

A city or county should, if feasible, evaluate at least one alternative that would 
ensure that the community contributes to a lower-carbon future.  Such an 
alternative might include one or more of the following options:  

o	 higher density development that focuses growth within existing urban 
areas; 

o	 policies and programs to facilitate and increase biking, walking, and public 
transportation and reduce vehicle miles traveled; 

o	 the creation of “complete neighborhoods” where local services, schools, 
and parks are within walking distance of residences; 

o	 incentives for mixed-use development; 
o	 in rural communities, creation of regional service centers to reduce vehicle 

miles traveled; 
o	 energy efficiency and renewable energy financing (see, e.g., AB 811)18 

o	 policies for preservation of agricultural and forested land serving as 
carbon sinks; 

o	 requirements and ordinances that mandate energy and water 
conservation and green building practices; and 

o	 requirements for carbon and nitrogen-efficient agricultural practices. 

Each local government must use its own good judgment to select the suite of 
measures that best serves that community. 

•	 Can a lead agency rely on policies and measures that simply “encourage” 
GHG efficiency and emissions reductions? 

No. Mitigation measures must be “fully enforceable.”19  Adequate mitigation 
does not, for example, merely “encourage” or “support” carpools and transit 
options, green building practices, and development in urban centers.  While a 
menu of hortatory GHG policies is positive, it does not count as adequate 
mitigation because there is no certainty that the policies will be implemented. 
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There are many concrete mitigation measures appropriate for inclusion in a 
general plan and EIR that can be enforced as conditions of approval or through 
ordinances.  Examples are described in a variety of sources, including the 
CAPCOA’s white paper,20 OPR’s Technical Advisory,21 and the mitigation list on 
the Attorney General’s website.22  Lead agencies should also consider consulting 
with other cities and counties that have recently completed general plan updates 
or are working on Climate Action Plans.23 

•	 Is a “Climate Action Plan” reasonable mitigation? 

Yes. To allow for streamlined review of subsequent individual projects, we 
recommend that the Climate Action Plan include the following elements: an 
emissions inventory (to assist in developing appropriate emission targets and 
mitigation measures); emission targets that apply at reasonable intervals through 
the life of the plan; enforceable GHG control measures; monitoring and reporting 
(to ensure that targets are met); and mechanisms to allow for the revision of the 
plan, if necessary, to stay on target.24 

If a city or county intends to rely on a Climate Action Plan as a centerpiece of its 
mitigation strategy, it should prepare the Climate Action Plan at the same time as 
its general plan update and EIR. This is consistent with CEQA’s mandate that a 
lead agency must conduct environmental review at the earliest stages in the 
planning process and that it not defer mitigation.  In addition, we strongly urge 
agencies to incorporate any Climate Action Plans into their general plans to 
ensure that their provisions are applied to every relevant project. 

•	 Is a lead agency also required to analyze how future climate change may 
affect development under the general plan? 

Yes. CEQA requires a lead agency to consider the effects of bringing people 
and development into an area that may present hazards.  The CEQA Guidelines 
note the very relevant example that “an EIR on a subdivision astride an active 
fault line should identify as a significant effect the seismic hazard to future 
occupants of the subdivision.”25 

Lead agencies should disclose any areas governed by the general plan that may 
be particularly affected by global warming, e.g.: coastal areas that may be 
subject to increased erosion, sea level rise, or flooding; areas adjacent to 
forested lands that may be at increased risk from wildfire; or communities that 
may suffer public health impacts caused or exacerbated by projected extreme 
heat events and increased temperatures.  General plan policies should reflect 
these risks and minimize the hazards for current and future development. 
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Endnotes 

1For a discussion of requirements under general planning law, see OPR’s General Plan Guidelines 
(2003).  OPR is in the process of updating these Guidelines.  For more information, visit OPR’s website at 
http://www.opr.ca.gov/index.php?a=planning/gpg.html. 
2The Resources Agency has noted the environmental and administrative advantages of addressing GHG 
emissions at the programmatic level.  See Draft Initial Statement of Reasons for Regulatory Action at pp. 
17 and 46, available at http://ceres.ca.gov/ceqa/docs/Initial_Statement_of_Reasons.pdf. 

3 Pursuant to Health and Safety Code section 21083.05 (SB 97), OPR issued its Preliminary Draft CEQA 
Guidelines Amendments on January 8, 2009 and tranferred recommended amendments to the Natural 
Resources Agency on April 13, 2009.  On July 3, 2009, the Natural Resources Agency (Resources) 
commenced the Administrative Procedure Act rulemaking process for certifying and adopting these 
amendments pursuant to Public Resources Code section 21083.05.  Resources must certify and adopt 
guideline amendments by January 1, 2010.  For the current status of this process, visit the Natural 
Resources Agency’s website at http://ceres.ca.gov/ceqa/guidelines/. 

4Cal. Code Regs., tit. 14 (hereinafter “CEQA Guidelines”), § 15064, subd. (a). 

5CEQA Guidelines, § 15064, subd. (f)(1). 

6CEQA Guidelines, § 15021, subd. (a). 

7OPR, CEQA and Climate Change: Addressing Climate Change Through California Environmental 
Quality Act (CEQA) Review (June 2008), available at http://opr.ca.gov/ceqa/pdfs/june08-ceqa.pdf. 

8 ARB’s protocols for estimating the emissions from local government operations are available at 
http://www.arb.ca.gov/cc/protocols/localgov/localgov.htm. 

9 CAPCOA, CEQA and Climate Change, Evaluating and Addressing Greenhouse Gas Emissions from 
Projects Subject to the California Environmental Quality Act (January 2008) (hereinafter, “CAPCOA white 
paper”), available at http://www.capcoa.org/CEQA/CAPCOA%20White%20Paper.pdf#page=83. 

10 http://opr.ca.gov/ceqa/pdfs/june08-ceqa.pdf#page=15. 

11 http://www.iclei-usa.org 

12 For example, U.C. Davis has made its modeling tool, UPlan, available at 
http://ice.ucdavis.edu/doc/uplan; San Diego School of Law’s Energy Policy Initiatives Center has 
prepared a GHG emissions inventory report for San Diego County 
http://www.sandiego.edu/EPIC/news/frontnews.php?id=31; and Cal Poly, San Luis Obispo City and 
Regional Planning Department is in the process of preparing a Climate Action Plan for the City of Benicia, 
see http://www.beniciaclimateactionplan.com/files/about.html. 

13CEQA Guidelines, § 15002, subd. (g). 

14 CEQA Guidelines, § 15064(h)(1). 

15See ARB, Scoping Plan at pp. 117-120, available at 
http://www.arb.ca.gov/cc/scopingplan/document/psp.pdf. (ARB approved the Proposed Scoping Plan on 
December 11, 2008.) 
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16In the Scoping Plan, ARB encourages local governments to adopt emissions reduction goals for 2020 
“that parallel the State commitment to reduce greenhouse gas emissions by approximately 15 percent 
from current levels . . . .”  Scoping Plan at p. 27; see id. at Appendix C, p. C-50.  For the State, 15 percent 
below current levels is approximately equivalent to 1990 levels.  Id. at p. ES-1. Where a city or county 
has grown roughly at the same rate as the State, its own 1990 emissions may be an appropriate 2020 
benchmark.  Moreover, since AB 32’s 2020 target represents the State’s maximum GHG emissions for 
2020 (see Health & Safety Code, § 38505, subd. (n)), and since the 2050 target will require substantial 
changes in our carbon efficiency, local governments may consider whether they can set an even more 
aggressive target for 2020.  See Scoping Plan, Appendix C, p. C-50 [noting that local governments that 
“meet or exceed” the equivalent of a 15 percent reduction in GHG emissions by 2020 should be 
recognized]. 

17 Christward Ministry v. Superior Court (1986) 184 Cal.App.3d 180, 194 [EIR must consider future 
development permitted by general plan amendment]; see also CEQA Guidelines, §§ 15126 [impact from 
all phases of the project], 15358, subd. (a) [direct and indirect impacts]. 

18 See the City of Palm Desert’s Energy Independence Loan Program at http://www.ab811.org. 

19 Pub. Res. Code, § 21081.6, subd. (b); CEQA Guidelines, § 15091, subd. (d); see also   Federation of 
Hillside and Canyon Assocs. (2000) 83 Cal.App.4th 1252, 1261 [general plan EIR defective where there 
was no substantial evidence that mitigation measures would “actually be implemented”]. 

20CAPCOA white paper at pp. 79-87 and Appendix B-1. 

21OPR Technical Advisory, Attachment 3. 

22See http://ag.ca.gov/globalwarming/pdf/GW_mitigation_measures.pdf [list of potential mitigation for 
projects]; http://ag.ca.gov/globalwarming/pdf/GP_policies.pdf [list of example policies and measures for 
general plans]; http://ag.ca.gov/globalwarming/pdf/green_building.pdf [list of local green building 
ordinances]. 

23See http://opr.ca.gov/ceqa/pdfs/City_and_County_Plans_Addressing_Climate_Change.pdf. 

24See Scoping Plan, Appendix C, at p. C-49. 

25CEQA Guidelines, § 15126.2, subd. (a). 
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CALIFORNIA NATURAL RESOURCES AGENCY 

FINAL STATEMENT OF REASONS FOR REGULATORY ACTION 
 

December 2009 
 
 

INTRODUCTION 
 

The California Natural Resources Agency (―the Resources Agency‖) has adopted 
certain amendments and additions to certain guidelines implementing the California 
Environmental Quality Act (Public Resources Code section 21000 et seq.) (―CEQA‖).  
Specifically, these amendments implement the Legislature‘s directive in Public 
Resources Code section 21083.05 (enacted as part of SB97 (Chapter 185, Statutes 
2007)).  That section directs the Resources Agency to ―certify and adopt guidelines 
prepared and developed by the Office of Planning and Research‖ ―for the mitigation of 
greenhouse gas emissions or the effects of greenhouse gas emissions[.]‖  (Pub. 
Resources Code, § 21083.05(a)-(b).) 

 
CEQA generally requires public agencies to review the environmental impacts of 

proposed projects, and, if those impacts may be significant, to consider feasible 
alternatives and mitigation measures that would substantially reduce significant adverse 
environmental effects.  Section 21083 of the Public Resources Code requires the 
adoption of guidelines to provide public agencies and members of the public with 
guidance about the procedures and criteria for implementing CEQA.  The guidelines 
required by section 21083 of the Public Resources Code are promulgated in the 
California Code of Regulations, title 14, sections 15000-15387 (the ―Guidelines‖ or 
―State CEQA Guidelines‖).  Public agencies, project proponents, and third parties who 
wish to enforce the requirements of CEQA, rely on the Guidelines to provide a 
comprehensive guide on compliance with CEQA.  Subdivision (f) of section 21083 
requires the Resources Agency, in consultation with the Office of Planning and 
Research (―OPR‖), to certify, adopt and amend the Guidelines at least once every two 
years.   
 

Section 21083.05, as noted above, requires the promulgation of Guidelines 
specifically addressing analysis and mitigation of the effects of greenhouse gas 
emissions.  The Resources Agency has adopted the following changes to the 
Guidelines (―Amendments‖) to implement that directive: 

 
Add sections:  15064.4, 15183.5 and 15364.5.  
 
Amend sections:  15064, 15064.7, 15065, 15086, 15093, 15125, 15126.2, 

15126.4, 15130, 15150, 15183, Appendix F and Appendix G. 
  

In addition to guidelines implementing SB97, some of the amendments listed above are 
non-substantive corrections. 
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The Resources Agency considered reasonable alternatives to the Amendments.  
The Resources Agency has determined that no reasonable alternative would be more 
effective in carrying out the purpose for which the action is proposed or would be as 
effective as, and less burdensome to affected private persons than, the Amendments.  
This conclusion is based on the Resources Agency‘s determination that the 
Amendments are necessary to implement the Legislature‘s directive in SB97 and to 
update the Guidelines to reflect recent case law.  Thus, the Amendments add no 
additional substantive requirements; rather, the Guidelines merely assist lead agencies 
in complying with CEQA‘s existing requirements.  The Resources Agency rejected the 
no action alternative because it would not respond to the Legislature‘s directive in SB97.  
There are no alternatives available that would lessen any adverse impacts on small 
businesses, as any impacts are due to existing requirements of CEQA and not the 
Amendments.   

 
The Resources Agency also initially determined that the Amendments would not 

have a significant adverse economic impact on business.  The Resources Agency has 
determined that this action would have no impacts on project proponents.  However, the 
Resources Agency is aware that certain of the statutory changes enacted by the 
Legislature and judicial decisions, described in greater detail below, that are reflected in 
the Amendments could have an economic impact on project proponents, including 
businesses.  Among other things, project proponents could incur additional costs in 
assisting lead agencies to comply with CEQA‘s requirement for analysis of greenhouse 
gas emissions.  However, the Amendments to the Guidelines merely reflect these 
legislative and judicial requirements, and the Resources Agency knows of no less costly 
alternative.  The Amendments clarify and update the Guidelines to be consistent with 
legislative enactments that have modified CEQA, and recent case law interpreting it, but 
does not impose any new requirements.  Therefore, the Amendments would not have a 
significant, adverse economic impact on business.   

 
Some comments were submitted during the public comment period and during 

the public hearings on the Proposed Amendments suggesting that the adverse 
economic impacts could result.  For example, some suggested that the addition of 
forestry resources to the Appendix G checklist may increase the regulatory burden on 
the agricultural industry.  Others suggested that application of the Guidelines to 
renewable energy projects or those implementing AB32 may be counterproductive.  
Despite those suggestions, no evidence was presented to the Resources Agency 
supporting those claims.  Moreover, those comments did not provide any rationale 
challenging the Resources Agency‘s position that the Proposed Amendments 
implement existing requirements.  Therefore, having considered all of the comments 
submitted on the Proposed Amendments, the Resources Agency concludes that its 
initial determination that the proposed action will not have a significant adverse 
economic impact remains correct.       

 
The Amendments do not duplicate or conflict with any federal statutes or 

regulations.  CEQA is similar in some respects to the National Environmental Policy Act 
(―NEPA‖), 42 U.S.C. sections 4321-4343.  Federal agencies are subject to NEPA, which 
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requires environmental review of federal actions.  State and local agencies are subject 
to CEQA, which requires environmental review before state and local agencies may 
approve or decide to undertake discretionary actions and projects in California.  
Although both NEPA and CEQA require an analysis of environmental impacts, the 
substantive and procedural requirements of the two statutes differ.  Most significantly, 
CEQA requirements for feasible mitigation of environmental impacts exceed NEPA‘s 
mitigation provisions.  A state or local agency must complete a CEQA review even for 
those projects for which NEPA review is also applicable, although Guidelines sections 
15220-15229 allow state, local and federal agencies to coordinate review when projects 
are subject to both CEQA and NEPA.  Because state and local agencies are subject to 
CEQA unless exemptions apply, and because CEQA and NEPA are not identical, 
guidelines for CEQA are necessary to interpret and make specific  provisions of SB97 
and do not duplicate the Code of Federal Regulations.   

 
FINAL STATEMENT OF REASONS 

 
The Administrative Procedure Act requires that an agency prepare a final 

statement of reasons supporting its proposed regulation.  The final statement of reasons 
updates the information contained in the initial statement of reasons, contains final 
determinations as to the economic impact of the regulations, and provides summaries 
and responses to all comments regarding the proposed action.  The initial statement of 
reasons, as updated and revised, are contained in full in this final statement of reasons.  
The summaries and responses to comments are included in the Natural Resources 
Agency‘s file of this rulemaking proceeding.   

 
Below is a brief background on the science relating to the effects of greenhouse 

gas emissions, as well as the various initiatives that California is implementing to reduce 
those emissions.  Following that background, OPR‘s public engagement process and 
the Natural Resources Agency‘s rulemaking process is briefly described.  Next, this 
Final Statement of Reasons explains the purpose and necessity of each proposed 
change to the Guidelines.  Finally, Thematic Responses, addressing the major themes 
that were raised in public comments, are provided. 

 
 

 
BACKGROUND ON THE EFFECTS OF GREENHOUSE GAS EMISSIONS AND 

CALIFORNIA’S EFFORTS TO REDUCE THOSE EMISSIONS 
 
 This section provides a brief background on the potential effects of greenhouse 
gas emissions and California‘s efforts to reduce those emissions. 
 
What Are Greenhouse Gases? 
 
 Certain gases in Earth‘s atmosphere naturally trap solar energy to maintain 
global average temperatures within a range suitable for terrestrial life.  Those gases – 
which primarily include carbon dioxide, methane, nitrous oxide, hydrofluorocarbons, 
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perfluorocarbons and sulfur hexafluoride – act as a greenhouse on a global scale.  
(Health and Safety Code, § 38505(g).)  Thus, those heat-trapping gases are known as 
greenhouse gases (―GHG‖). 
 
 The Legislature defined ―greenhouse gases‖ to include the six gases mentioned 
above in California‘s Global Warming Solutions Act.  (Health & Saf. Code, § 38500 et 
seq.)  Similarly, the U.S. EPA has found that those same six gases could be regulated 
under the authority of the Clean Air Act.  According to the U.S. EPA: 
 

(1) These six greenhouse gas share common properties regarding their 
climate effects; (2) these six greenhouse gases have been estimated to be 
the primary cause of human-induced climate change, are the best 
understood drivers of climate change, and are expected to remain the key 
driver of future climate change; (3) these six greenhouse gases are the 
common focus of climate change science research and policy analyses 
and discussions; [and] (4) using the combined mix of these gases as the 
definition (versus an individual gas-by-gas approach) is consistent with the 
science, because risks and impacts associated with greenhouse gas-
induced climate change are not assessed on an individual gas 
approach…. 

 
(EPA, Endangerment Finding, 74 Fed. Reg. 66496, 66517 (December 15, 2009).)  The 
United Nations Framework Convention on Climate Change also addresses these six 
gases.  (Id. at p. 66519.)   
     
 
What Causes Greenhouse Gas Emissions? 
 

The incremental contributions of GHGs from innumerable direct and indirect 
sources result in elevated atmospheric GHG levels.  (EPA, Draft Endangerment 
Finding, 74 Fed. Reg. 18886, 18904 (April 24, 2009) (―cumulative emissions are 
responsible for the cumulative change in the stock of concentrations in the 
atmosphere‖); see also 74 Fed. Reg. 66496, 66538 (same in Final Endangerment 
Finding).)  Some GHG emissions occur through natural processes such as plant 
decomposition and wildfires. One large source of GHG emissions, for example, is 
wildfire on forestlands and rangelands, which release carbon as a result of material 
being burned. (California Board of Forestry and Fire Protection, 2008 Strategic Plan and 
Report to the CARB on Meeting AB32 Forestry Sector Targets (October, 2008), at p. 2.)       

 
Human activities, such as motor vehicle use, energy production and land 

development, also result in both direct and indirect emissions that contribute to highly 
elevated concentrations of GHGs in the atmosphere.  (California Energy Commission, 
Inventory of California Emissions and Sinks: 1990 to 2004 (2006).)1  Transportation 

                                                 
1 Multiple statewide emission inventories covering the same period of time may vary. This is largely due to 
inventories characterizing an emission source by sectors (e.g. agriculture, cement, transportation, etc.) 
which may not be treated the same depending on the methodology used and access to information. Thus, 
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alone is estimated to account for nearly 40 percent of California‘s GHG emissions.  
(California Air Resources Board, Climate Change Proposed Scoping Plan (2008), at p. 
11 (―Scoping Plan‖); California Energy Commission 2007, 2007 Integrated Energy 
Policy Report, CEC-100-2007-008-CMF (―2007 IEPR‖) at p. 18, Figure 1-2.)  Emissions 
attributable to transportation result largely from development that increases, rather than 
decreases, vehicle miles traveled: low density, unbalanced land uses separating jobs 
and housing, and a focus on single-occupancy vehicle travel. (California Energy 
Commission, The Role of Land Use In Meeting California‘s Energy and Climate Change 
Goals. (2007) at p. 9.)  In approaching regulation of GHG emissions in California, for 
example, the California Air Resources Board (―ARB‖) proposes to regulate various 
economic sectors that are known to emit GHGs, including electric power, transportation, 
industrial sources, landfills, commercial and residential sectors, agriculture and forestry.  
(Scoping Plan, Appendix F.)  With a growing population and economy, California‘s total 
GHG emissions continue to increase.  As explained below, this rapid rate of increase in 
GHG emissions is causing a change in the composition of atmospheric gases that may 
cause life threatening adverse environmental consequences.   

 
 

What Effects May Result from Increased Greenhouse Gas Emissions? 
 

Several measurable effects, including, among others, an increase in global 
average temperatures have been attributed to increases in GHG emissions resulting 
from human activity. (Intergovernmental Panel on Climate Change, Working Group 1 
Report: The Physical Science Basis (2001), at p. 101.)  Evidence further indicates that a 
warmer planet may in turn lead to changes in rainfall patterns, a retreat of polar icecaps, 
a rise in sea level, and changes in ecosystems supporting human, animal and plant life.  
(U.S. Environmental Protection Agency, Technical Support Document for 
Endangerment and Cause or Contribute Findings for Greenhouse Gases under Section 
202(a) of the Clean Air Act, April 17, 2009 (―Technical Support Document‖), at pp. ES-1 
to ES-3.)  Climate change is not the only effect of increased GHG emissions.  Impacts 
to human health and ocean acidification are also attributed to increasing concentrations 
of GHGs in the Earth‘s atmosphere.  (Id. at p. 57.) 

 
Globally elevated concentrations of GHGs have been observed to induce a range 

of associated effects. For example, the effects of atmospheric warming include, but are 
not limited to, increased likelihood of more frequent and intense natural disasters, 
increased drought, and harm to agriculture, wildlife, and ecological systems.  (Technical 
Support Document at pp. ES-1, ES-6.)  According to a report prepared for the California 
Climate Change Center: 
 

Climate change is likely to affect the abundance, production, distribution, 
and quality of ecosystem services throughout the State of California 

                                                                                                                                                             
two statewide emissions inventories may be different depending on the agency that created them or its 
intended application. The CARB is in the process of updating its statewide data and methodologies to be 
consistent with international and national guidelines. The typical emissions inventory covers 1990 to 
2004. 
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including the delivery of abundant and clean water supplies to support 
human consumption and wildlife, climate stabilization through carbon 
sequestration, the supply of fish for commercial and recreational sport 
fishing. For example, as described in this report, areas of the state 
suitable for forage production to support cattle grazing in natural areas 
could shift as some parts of the state become too dry to support forage 
and others become wetter. The ability of the State‘s forests to sequester 
carbon and support climate stabilization could be hindered as productivity 
decreases and fires increase. And increased water temperatures in 
streams due to a decrease in provision of fresh water could seriously 
reduce salmon reproduction and subsequently reduce the number of 
salmon available for commercial and recreational harvest. Also, areas of 
the state suitable for forage production to support cattle grazing in natural 
areas could shift as some parts of the state become too dry to support 
forage and others become wetter. All of these ecosystem services have 
economic value and that value and its distribution is likely to changes 
under a changing climate. 

 
(Rebecca Shaw, et al., for the California Climate Change Center, The Impact of Climate 
Change on California’s Ecosystem Services, March 2009, CEC-500-2009-025-D, at p. 
1.)  

 
The effects of increased GHG concentrations are already being felt in California.  

For example, global atmospheric changes are causing sea levels to rise.  An increase of 
approximately 8 inches has been recorded at the Golden Gate Bridge over the past 100 
years.  Such sea level rise threatens low coastal areas with inundation and increased 
erosion.  (Scoping Plan, at p. 10.)   

 
While sea levels continue to rise, the Sierra snowpack has been shrinking.  

Average annual runoff from spring snowmelt has decreased 10% in the last 100 years.  
Because snow in the Sierra acts as a reservoir, holding winter water for use later in the 
year, reduced snowpack creates greater potential for summer droughts and reduced 
hydroelectricity generation.  (Office of Environmental Health and Hazard Assessment, 
April, 2009, Indicators of Climate Change in California, at p. 76.)  Climate change is also 
thought to account for changes in the timing of California‘s major precipitation events.  
As explained in a report prepared for the California Climate Change Center: 

 
reservoirs were designed to store only a fraction of the state's entire yearly 
precipitation, under the assumption that the annual mountain snowpack 
would melt at roughly the same time every year. During anomalously high 
rain or snowmelt events, reservoirs must not only store water, but also 
discharge excess water to avoid flooding. Water must sometimes be 
discharged in anticipation of large events to reduce flood risk. The dual 
functions of storage and flood management require reservoir managers to 
carefully balance factors such as precipitation, snowmelt timing, reservoir 
storage capacity, and demand. Even if future precipitation remains 
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unchanged, shifts in snowmelt timing can affect California's water supply 
during the warm season due to reservoir storage capacity constraints.   

 
(Sarah Kapnick and Alex Hall, for the California Climate Change Center, Observed 
Changes in the Sierra Nevada Snowpack: Potential Causes and Concerns, March 
2009, CEC-500-2009-016-D, at p. 1.)    

 
Climate change is also expected to increase the number and intensity of forest 

fires.  (Technical Support Document, at p. 91; see also Indicators of Climate Change 
(2009) at p. 131.)  A generally warmer climate is associated with a longer summer 
season, which in turn dries vegetation and fuels making ignition easier and hastens 
wildfire spread.  (Ibid; see also A. L. Westerling, for the California Climate Change 
Center, Climate Change, Growth and California Wildfire, March 2009, CEC-500-2009-
046-D, at pp. 1-2.)  Not only do wildfires release additional carbon and increase air 
pollutants, but they also cause indirect effects.  For example, wildfires reduce vegetative 
cover leading to increased water runoff, which has affected watersheds and dampens 
the effectiveness of California‘s water works infrastructure.  This will degrade 
California‘s water quality and challenge water treatment operations to provide safe 
drinking water.  Adverse health impacts from heat-related illnesses are expected with 
hotter temperatures, and, due to poorer air quality, lung disease, asthma, and other 
respiratory and circulatory problems will be exacerbated. (California Climate Action 
Team, Executive Summary Report to Governor Schwarzenegger and the California 
Legislature (2006) at pp. xii to xiii, 27.); see also Technical Support Document, at pp. 
ES-4, 69-71.) 
   
Why is California Involved in Greenhouse Gas Regulation? 
 

California is vulnerable to the effects of global warming, and, despite its global 
nature, action to curb GHG emissions is needed on a statewide level.  The legislative 
findings in Assembly Bill 32 (Chapter 448, Statutes 2006) (―AB32‖), for example, state: 
 

… Global warming poses a serious threat to the economic well-being, 
public health, natural resources, and the environment of California.  The 
potential adverse impacts of global warming include the exacerbation of 
air quality problems, a reduction in the quality and supply of water to the 
state from the Sierra snowpack, a rise in sea levels resulting in the 
displacement of thousands of coastal businesses and residences, damage 
to marine ecosystems and the natural environment, and an increase in the 
incidences of infectious diseases, asthma, and other human health-related 
problems. 
 
… Global warming will have detrimental effects on some of California‘s 
largest industries, including agriculture, wine, tourism, skiing, recreational 
and commercial fishing, and forestry. It will also increase the strain on 
electricity supplies necessary to meet the demand for summer air-
conditioning in the hottest parts of the state. 
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(Health & Safety Code, § 38501(a), (b).)  The Legislature further declared: ―action taken 
by California to reduce emissions of greenhouse gases will have far-reaching effects by 
encouraging other states, the federal government, and other countries to act.‖  (Id. at 
subd. (d).)  As the world‘s fifteenth largest emitter of GHGs from human activity and 
natural sources, California is uniquely positioned to act to reduce GHGs. (Scoping Plan, 
at pp. 11.)   
 
 Reducing greenhouse gas emissions is a necessary response to the threats 
posed by climate change.  Efforts to reduce emissions may result in other significant 
benefits as well.  Governor Schwarzenegger laid out the case for action to reduce 
greenhouse gas emissions in Executive Order S-3-05: 
 

… California-based companies and companies with significant activities in 
California have taken leadership roles by reducing greenhouse gas (GHG) 
emissions, including carbon dioxide, methane, nitrous oxide and 
hydrofluorocarbons, related to their operations and developing products 
that will reduce GHG emissions; … 
 
… [C]ompanies that have reduced GHG emissions by 25 percent to 70 
percent have lowered operating costs and increased profits by billions of 
dollars; … 
 
… [T]echnologies that reduce greenhouse gas emissions are increasingly 
in demand in the worldwide marketplace, and California companies 
investing in these technologies are well-positioned to profit from this 
demand, thereby boosting California's economy, creating more jobs and 
providing increased tax revenue; … 
 
… [M]any of the technologies that reduce greenhouse gas emissions also 
generate operating cost savings to consumers who spend a portion of the 
savings across a variety of sectors of the economy; this increased 
spending creates jobs and an overall benefit to the statewide economy. 

 
Thus, the Governor, Legislature and private sector have concluded that action to reduce 
greenhouse gas emissions is necessary and beneficial for the State. 
 
What is California Doing to Reduce its Greenhouse Gas Emissions? 
      
 Action to curb greenhouse gas emissions is taking place on many fronts.  As 
described above, the private sector has already taken important steps to increase 
efficiency and lower costs associated with such emissions.  Many local governments 
have also adopted, or are currently developing, various plans and programs designed to 
reduce community-wide GHG emissions.  (Office of Planning and Research, The 
California Planner’s Book of Lists (January 2009) (―Book of Lists‖), at pp. 92-100; see 
also Scoping Plan, at p. 26.)  Due to its potential vulnerability to the effects of GHG 
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emissions, and the wide variety of GHG emissions sources within its borders, California 
has enacted several laws and programs designed to reduce the State‘s GHG 
emissions.  Several major legislative initiatives are described below. 
 
AB32 – The Global Warming Solutions Act 
 

Assembly Bill 32 (Chapter 448, Statutes 2006) is a key piece of California‘s effort 
to reduce its GHG emissions.  AB32 requires the California Air Resources Board 
(―ARB‖) to establish regulations designed to reduce California‘s GHG emissions to 1990 
levels by 2020.  (Health & Safety Code, § 38550.)  On December 11, 2008, ARB 
adopted its Scoping Plan, setting forth a framework for future regulatory action on how 
California will achieve that goal through sector-by-sector regulation.  (ARB, Resolution 
No. 08-47; see also Health & Safety Code, § 38561.)  ARB must adopt, no later than 
January 1, 2012, rules and regulations to implement the GHG emissions reductions 
envisioned in the Scoping Plan.  (Health & Safety Code, § 38562.)   

 
The AB32 Scoping Plan outlines a set of actions designed to reduce overall GHG 

emissions in California to 1990 levels by 2020. The Scoping Plan presents GHG 
emission reduction strategies that combine regulatory approaches, voluntary measures, 
fees, policies, and programs.  Reduction strategies are expected to evolve as 
technologies develop and progress toward the State‘s goal is monitored.  Thus, the 
Scoping Plan sets forth the outline of California‘s strategy to reduce GHG emissions on 
a statewide basis. 
 
SB375 
 

As noted above, nearly 40 percent of California‘s GHG emissions come from the 
State‘s transportation sector.  (Chapter 728, Statutes 2007, § 1(a).)  Technology 
innovation and lower-carbon fuels alone will not reduce transportation-related emissions 
sufficiently for California to reach the reduction goals set out in AB32.  (Id. at § 1(c).)  
Therefore, in SB375, California enacted several measures to reduce vehicular 
emissions through land-use planning. 
 

Specifically, SB375 requires ARB to develop ―greenhouse gas emission 
reduction targets for the automobile and light truck sector‖ for each metropolitan 
planning organization (MPO).  (Gov. Code, § 65080(b)(2)(A).)  Once that target is set, 
each MPO must develop a sustainable communities strategy (SCS), as part of its 
regional transportation plan, that will set forth a development pattern that will achieve 
the reduction target approved by the ARB.  (Id. at subd. (b)(2)(B).)  The MPO‘s 
transportation planning activities must be consistent with the adopted SCS.  (Id. at subd. 
(b).)  While an SCS does not supersede a local government‘s land use authority, SB375 
created an exemption from CEQA for local transit-oriented residential projects that are 
consistent with the applicable SCS as an incentive.  (Id. at subd. (b)(2)(J); Pub. 
Resources Code, § 21155.1.) 
 
CEQA and SB97 
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While AB32 and SB375 target specific types of emissions from specific sectors, 

the California Environmental Quality Act (―CEQA‖) regulates nearly all governmental 
activities and approvals.  CEQA generally requires that a lead agency analyze the 
potential adverse environmental impacts of their decisions, and, if those impacts are 
determined to be significant, to avoid those impacts through mitigation or project 
alternatives.  As awareness of the causes and effects of GHG emissions has increased, 
those effects began to be addressed in environmental analyses on a project-level basis.  
Federal courts, moreover, have interpreted the National Environmental Policy Act 
(―NEPA‖) to require an analysis of potential impacts of GHG emissions.  (See, e.g., Ctr. 
for Biological Diversity v. Nat'l Highway Traffic Safety Ad., 538 F.3d 1172, 1215-1217 
(9th Cir. 2008).)  Uncertainty developed, however, among public agencies regarding 
how GHG emissions should be analyzed in environmental documents prepared 
pursuant to CEQA.   

 
To provide greater certainty to lead agencies, Governor Schwarzenegger signed 

Senate Bill 97 (Chapter 148, Statutes 2007).  (Governor Schwarzenegger‘s Signing 
Message, SB 97.)  That statute, among other things, constitutes the Legislature‘s 
recognition that GHG emissions and the effects of GHG emissions are appropriate 
subjects for CEQA analysis.  Pursuant to SB97, OPR developed, and the Resources 
Agency will adopt, amendments to the State CEQA Guidelines to address analysis and 
mitigation of the potential effects of GHG emissions in CEQA documents and 
processes.  As new information or criteria established by ARB in the AB 32 process 
becomes available, OPR and the Resources Agency will periodically update the CEQA 
Guidelines to account for that new information.  This rulemaking package responds to 
the Legislature‘s directive in SB97. 

 
Questions concerning the relationship between AB32, SB375 and CEQA were 

raised in public comments on the Proposed Amendments.  The Resources Agency 
developed responses to those questions in the Responses to Comments, which are 
appended to this Final Statement of Reasons.  Further discussion of the relationship 
between AB32, SB375 and CEQA is provided in the Thematic Responses at the end of 
this Final Statement of Reasons. 

 
 

BACKGROUND ON THE DEVELOPMENT OF  
THE PROPOSED AMENDMENTS 

 
OPR developed the Proposed Amendments pursuant to Public Resources Code 

section 21083.05, which states in part: 
 

On or before July 1, 2009, the Office of Planning and Research shall 
prepare, develop, and transmit to the Resources Agency guidelines for the 
mitigation of greenhouse gas emissions or the effects of greenhouse gas 
emissions as required by this division, including, but not limited to, effects 
associated with transportation or energy consumption. 



 

 11 

 
In developing the Proposed Amendments, OPR actively sought the input, advice, and 
assistance of numerous interested parties and stakeholder groups.  (Letter from OPR 
Director, Cynthia Bryant, to Secretary for the Natural Resources Agency, Mike 
Chrisman, April 13, 2009.)  Specifically, OPR met with representatives of numerous 
agencies and organizations to discuss the perspectives of the business community, the 
environmental community, local governments, non-governmental organizations, state 
agencies, public health officials, CEQA practitioners and legal experts.  In addition, OPR 
took advantage of numerous regional and statewide conferences to raise awareness 
about CEQA and GHG emissions among diverse audiences and to seek their input.  
These activities satisfy the provisions of Government Code section 11346.45 which 
require early public involvement in complex proposals. 
 

After publishing a preliminary draft, on January 8, 2009, OPR continued to 
conduct extensive public outreach, including two public workshops, to receive input on 
the Preliminary Amendments.  Both public workshops were well attended, drawing over 
two hundred participants representing various California business interests, 
environmental organizations, local governments, attorneys and consultants.  In addition 
to oral comments at its workshops, OPR received over eighty written comment letters. 
 

Some comments suggested additional amendments to the CEQA Guidelines.  
Other comments sought clarification of the language in the preliminary amendments.  
OPR incorporated those suggestions and clarifications to the extent possible and 
appropriate into its April 13, 2009, submittal to the Resources Agency.  Some 
suggestions were not appropriate for inclusion, however, due to conflict with existing 
statutory authority and/or case law.  For example, some comments submitted to OPR 
during its public workshops indicated that the Guidelines should be addressed to 
―Climate Change‖ rather than just the effects of GHG emissions.  The focus in the 
Guidelines on GHG emissions is appropriate for at least three reasons. 

 
First, the Legislative authorization for the Proposed Amendments refers 

specifically to guidelines on the ―mitigation of greenhouse gas emissions and the effects 
of greenhouse gas emissions.‖  (Pub. Resources Code, § 21083.05.)  Had the 
Legislature intended the Guidelines to address climate change or global warming 
specifically, it presumably would have so indicated.  Second, the precise ―effect‖ of 
GHG emissions from a project is a factual matter for the lead agency to determine.  
Such effects may include ―climate change,‖ ―global warming‖ and other changes in the 
physical environment (increased ocean acidity or sea-level rise, for example).  (EPA, 
Draft Endangerment Finding, 74 Fed. Reg. 18886 (April 24, 2009), Technical Support 
Document, at pp. ES-2 to ES-3; see further discussion at pages 4-5, above.)  Thus, 
rather than limit analysis to a particular effect, the proposed Guidelines on GHG 
emissions are consistent with the treatment of air pollutants in the existing Appendix G, 
which focus largely on the concentration of pollutants.  (See, e.g., existing State CEQA 
Guidelines, Appendix G, III.d.)  Third, the focus in a cumulative impacts analysis is 
―whether any additional effect caused by the proposed project should be considered 
significant given the existing cumulative effect.‖  (CBE, supra, 103 Cal. App. 4th at 118.)  
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Thus, the Proposed Amendments appropriately focus on a project‘s potential 
incremental contribution of GHGs rather than on the potential effect itself (i.e., climate 
change).  Notably, however, the Proposed Amendments expressly incorporate the fair 
argument standard.  (See, e.g., proposed Section 15064.4(b)(3).)  Thus, if there is any 
substantial evidence supporting a fair argument that a project‘s GHG emissions may 
result in any adverse impacts, including climate change, the lead agency must resolve 
that concern in an EIR.  
 

THE NATURAL RESOURCES AGENCY’S RULEMAKING PROCESS 
 
The Natural Resources Agency commenced the rulemaking process on the 

Amendments on July 3, 2009, by publishing its Notice of Proposed Action in the 
California Regulatory Notice Register.  (2009 No. 27-Z.)  In addition, the Notice of 
Proposed Action was mailed to over 640 interested parties, and notices were e-mailed 
to those parties that requested electronic notification.  The Natural Resources Agency 
also posted the Notice, Proposed Text and Initial Statement of Reasons on its website, 
and invited public comments on the proposed amendments between July 3, 2009, and 
August 20, 2009.  Public hearings were held on August 18, 2009, and August 20, 2009, 
in Los Angeles and Sacramento, respectively, at which verbal and written comments 
and presentations were accepted.  To ensure that all interested parties were able to 
provide written comments if they so chose, the Natural Resources Agency extended the 
public comment period to August 27, 2009.  The Natural Resources Agency received 
over 80 comment letters on the proposed amendments. 

 
Following review of all public comments received during the public review period 

and at the public hearings, the Natural Resources Agency determined that further 
revisions to the proposed text were appropriate.  It, therefore, mailed a Notice of 
Proposed Changes to all hearing attendees and all persons that requested notice.  
Electronic notices were e-mailed to those requesting such notification.  The Notice of 
Proposed Changes, Revised Text of the proposed amendments, comment letters, and 
all prior rulemaking documents were posted on the Natural Resources Agency‘s 
website.  Since all revisions to the proposed amendments were sufficiently related to 
the originally noticed text, public comment was invited between October 23, 2009, and 
November 10, 2009.  The Natural Resources Agency received over 20 comment letters 
on the revisions to the proposed amendments. 

 
Following the close of the second public comment period, the Natural Resources 

Agency reviewed and considered all written comments.  The Secretary for Natural 
Resources determined that, other than two non-substantive, clarifying changes in 
sections 15126.2(a) and 15126.4(c), described below, no further revisions to the 
proposed amendments was necessary.  Secretary Mike Chrisman adopted the 
amendments described in this Final Statement of Reasons in December 2009.   

 
Throughout the rulemaking process, staff of the Natural Resources Agency met 

with all interested parties requesting in person meetings.  It also attended and 
presented at various conferences hosted by, among others, the California Chapter of 
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the American Planning Association, the California State Bar‘s Environmental Law 
Conference, County Counsels Association of California, several county bar association 
meetings and local government forums to provide updates on the proposed 
amendments and to ensure widespread participation in the Natural Resources Agency‘s 
rulemaking process. 

   
Copies of all relevant rulemaking documents, including hearing transcripts, 

notices, and agendas, are included in the record of proceedings. 
 

ADOPTED AMENDMENTS 
 

Analysis of GHG emissions in a CEQA document presents unique challenges to 
lead agencies.  Such analysis must be consistent with existing CEQA principles, 
however.  Therefore, the Amendments comprise relatively modest changes to various 
portions of the existing CEQA Guidelines.  Modifications address those issues where 
analysis of GHG emissions may differ in some respects from more traditional CEQA 
analysis.  Other modifications clarify existing law that may apply both to analysis of 
GHG emissions as well as more traditional CEQA analyses.  The incremental approach 
in the Amendments is consistent with Public Resources Code section 21083(f), which 
directs OPR and the Resources Agency to regularly review the Guidelines and propose 
amendments as necessary. 

 
The Legislature expressly left development of the Guidelines to the discretion of 

OPR and the Resources Agency.  That discretion is governed by the Government 
Code, which requires that any administrative regulations be consistent, and not conflict, 
with existing statutory authority.  (Gov. Code, § 11342.2.)  Thus, the Resources Agency 
intends, as did OPR, the Amendments to incorporate existing law, and where necessary 
―to implement, interpret, make specific or otherwise carry out the provisions of the 
statute.‖  (Ibid.)  In addition, the Guidelines must be ―reasonably necessary‖ to carry out 
a legislative directive.  (Ibid.)  Because the determination of ―reasonable necessity‖ 
implicates an agency‘s expertise, courts will defer to an agency‘s findings of necessity 
unless the action is arbitrary, capricious or without reasonable basis.  (Communities for 
a Better Environment v. California Resources Agency (2002) 103 Cal.App.4th 98, 109 
(―CBE‖).)   

   
The Amendments include changes to or additions of fourteen sections of the 

existing Guidelines, as well as changes to Appendices F (Energy Conservation) and G 
(Environmental Checklist Form).  The Amendments are discussed below. 
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SECTION 15064.  DETERMINING THE SIGNIFICANCE OF THE ENVIRONMENTAL 
EFFECTS CAUSED BY A PROJECT. 
 
Specific Purposes of the Amendment 
 

Amendments are proposed to two subdivisions of the existing section 15064.  
The first, to subdivision (f)(5), is a grammatical correction that qualifies as a ―change 
without regulatory effect‖ pursuant to section 100(a)(4) of the Office of Administrative 
Law‘s regulations governing the rulemaking process.  (Cal. Code Regs., tit. 1, § 
100(a)(4).)  The second set of amendments is to subdivision (h)(3).  The latter 
amendments are described in detail below. 
 
Cumulative Impacts 
 

Existing subdivision (h)(3) allows an agency to find that a project‘s potential 
cumulative impacts are less than significant due to compliance with requirements in a 
plan or mitigation program.  (CBE, supra, 103 Cal.App.4th at 111 (―a lead agency's use 
of existing environmental standards in determining the significance of a project's 
environmental impacts is an effective means of promoting consistency in significance 
determinations and integrating CEQA environmental review activities with other 
environmental program planning and regulation‖).)  In effect, that section creates a 
rebuttable presumption that compliance with certain plans and regulations reduces a 
project‘s potential incremental contribution to a cumulative effect to a level that is not 
cumulatively considerable.  

 
The existing Guidelines text includes several criteria that define which plans or 

programs may create such a presumption.  To satisfy those criteria, a plan or program 
must: (1) have been previously approved, (2) contain specific requirements that avoid or 
substantially lessen the cumulative problem within a defined geographic area, and (3) 
be either specified in law or approved by a public agency with jurisdiction over affected 
resources.  These criteria ensure that the presumption applies only where plans or 
programs have undergone public scrutiny and include binding requirements to address 
a cumulative problem.  The existing text lists three types of plans as examples that may 
be relied upon for a cumulative analysis.  The word ―e.g.‖ in the existing text indicates, 
however, that the list is not exclusive.  The Third District Court of Appeal upheld what is 
now section 15064(h)(3) in the CBE decision.  (CBE, supra, 103 Cal.App.4th at 115-
116.) 
 
Use of Plans and Regulations in a Cumulative Impacts Analysis 
 
 The Proposed Amendments include two changes to subdivision (h)(3).  First, the 
Amendments would add several plans and regulations to the list of examples.  The 
Proposed Amendments would add ―habitat conservation plan, natural community 
conservation plan, [and] plans or regulations for the reduction of greenhouse gas 
emissions‖ to the list of plans and programs that may be considered in a cumulative 
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impacts analysis.  As explained below, the Resources Agency finds that the added 
plans and regulations satisfy the criteria in the existing text.   
 

―Habitat conservation plans‖ are defined in the federal Endangered Species Act, 
and typically include specific requirements to protect listed species within a defined 
geographic area.  (16 U.S.C. § 1539.)  Though a habitat conservation plan (―HCP‖) may 
be prepared to address the impacts of one particular project, HCPs may also be, and 
often have been, prepared to address the impacts of cumulative development within a 
defined area.  (Fish and Wildlife Service and National Marine Fisheries Service, Habitat 
Conservation Planning and Incidental Take Permit Processing Handbook (November 4, 
1996), at pp. 1-6 to 1-7, 1-14 to 1-15.)  Most HCPs, other than ―low effect HCPs,‖ will 
also likely need to undergo environmental review under the National Environmental 
Policy Act.  (Id. at Ch. 5.)  In such cases, an applicable HCP may appropriately be used 
in a cumulative impacts analysis as described in subdivision (h)(3).    
 

―Natural community conservation plans‖ (―NCCPs‖) are defined in the California 
Natural Community Conservation Planning Act.  (Fish & G. Code, §§ 2800 et seq.)  The 
purpose of an NCCP is to conserve natural communities at the ecosystem scale while 
accommodating compatible land uses.  An NCCP includes, among others, measures to 
avoid or minimize impacts to natural communities, conservation obligations, and 
compliance monitoring.  An NCCP is adopted by the Department of Fish and Game as 
well as local agencies with land use authority in a defined area.  As discretionary acts of 
public agencies, NCCPs must undergo environmental review pursuant to CEQA.  Thus, 
NCCPs satisfy the criteria in existing subdivision (h)(3). 
 

The Legislature recognized local GHG planning efforts in Health & Safety Code 
section 38561(c) by directing the California Air Resources Board (ARB) to consider 
such programs in developing its Scoping Plan.  Greenhouse gas emission reduction 
plans are not currently specified in law.  However, the ARB‘s Climate Change Scoping 
Plan includes a recommended reduction target for local governments and community-
level emissions of 15 percent by 2020.  (California Air Resources Board, Climate 
Change Proposed Scoping Plan (2008), at p. 27 (―Scoping Plan‖).)  The Scoping Plan 
also recognized the important role local greenhouse gas reduction plans would play in 
achieving statewide reductions.  The Scoping Plan itself suggests elements that such 
plans should include.  (Scoping Plan, Appendix C, at p. C-49.)   

 
Independent of the Scoping Plan, many local governments have adopted, or are 

currently developing, various plans and programs designed to curb GHG emissions.  
(Office of Planning and Research, The California Planner’s Book of Lists (January 2009) 
(―Book of Lists‖), at pp. 92-100; see also Scoping Plan, at p. 26.)  Other public agencies, 
such as school districts and public universities, may also adopt greenhouse gas 
reduction plans to govern their own activities.  Provided that such plans contain specific 
requirements with respect to resources that are within the agency‘s jurisdiction to avoid 
or substantially lessen the agency‘s contributions to GHG emissions, both from its own 
projects and from private projects it has approved or will approve, such plans may be 
appropriately relied on in a cumulative impacts analysis.  Additional guidance regarding 
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the characteristics of greenhouse gas reduction plans that may be used in this context 
is provided in the proposed Section 15183.5, and is explained in greater detail below.  
Thus, greenhouse gas reduction plans satisfying such criteria would satisfy the criteria 
in existing subdivision (h)(3). 

 
Finally, requirements addressing a cumulative problem may also take the form of 

regulations.  AB 32, for example, requires ARB to adopt regulations that achieve the 
maximum technologically feasible and cost effective GHG reductions to reach the 
adopted state-wide emissions limit.  (Health & Safety Code, § 38560.)  Pursuant to 
Health and Safety Code section 38560(b), ARB will adopt a first set of regulations by 
January 1, 2010.  Thus, a lead agency may consider whether ARB‘s GHG reduction 
regulations satisfy the criteria in existing subdivision (h)(3).   

 
While section 15064(h)(3) creates a presumption that, where a plan, program or 

regulation governs a project‘s GHG emissions, and the project complies with those 
requirements, those emissions are not cumulatively considerable.  That presumption is 
rebuttable, however.  The Proposed Amendments do not alter the standard, reflected in 
the existing Guidelines, that if substantial evidence supports a fair argument that, 
despite compliance with the requirements in a plan or program, a project may have a 
significant effect on the environment, then an EIR must be prepared. 
 
Demonstrating How the Plan, Program or Regulation Addresses Cumulative Impacts 

 
In addition to augmenting the list of plans, programs and regulations that give 

rise to the presumption that a project‘s contribution is not cumulatively considerable, the 
Amendments also contain explanatory language designed to ensure that the plan or 
regulation relied on in a cumulative impacts analysis actually addresses the cumulative 
effect of concern for the particular project under consideration.  This language is 
necessary to avoid misapplication of subdivision (h)(3).  For example, shortly after ARB 
identified early action items, some lead agencies determined that a project‘s 
contribution of GHG emissions was not cumulatively considerable because the project 
was not inconsistent with the early action items.  (See, e.g., Tentative Ruling, San 
Bernardino County Superior Court Case Nos. 810232, 800607 (ruling that consistency 
with CAT Strategies alone does not provide sufficient information about the potential 
impacts of a project); see also California Environmental Protection Agency, Climate 
Action Team Report to Governor Schwarzenegger and the Legislature, March 2006, at 
pp. 39-63.)  Such an analysis, however, would fail to account for emissions that are not 
addressed by the early action items.  Because those early action items largely 
addressed industrial-type emissions, consistency with the early action items would have 
little relevance for a residential subdivision project.  Likewise, consistency with plans 
that are purely aspirational (i.e., those that include only unenforceable goals without 
mandatory reduction measures), and provide no assurance that emissions within the 
area governed by the plan will actually address the cumulative problem, may not 
achieve the level of protection necessary to give rise to this subdivision‘s presumption.  
Thus, by requiring that lead agencies draw a link between the project and the specific 
provisions of a binding plan or regulation, section 15064(h)(3) would ensure that 
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cumulative effects of the project are actually addressed by the plan or regulation in 
question. 

 
Demonstrating that compliance with a plan addresses a cumulative problem is 

already impliedly required by CEQA.  For example, an initial study must include 
sufficient information to support its conclusions.  (State CEQA Guidelines, § 
15063(d)(3).)  Similarly, section 15128 requires a lead agency to explain briefly the 
reasons that an impact is determined to be less than significant and therefore was not 
analyzed in an EIR.  The added sentence, therefore, reflects existing law and is 
necessary to ensure that plans are not misapplied in a CEQA analysis.   
 
Policy Goals 

 
Inclusion of additional plans and programs to the list of examples supports two 

policy goals.  First, an expanded list promotes integration of various regulatory 
mechanisms to reduce duplication.  (See, e.g., Pub. Resources Code, § 21003(a) (state 
policy is that ―[l]ocal agencies integrate the requirements of [CEQA] with planning and 
environmental review procedures otherwise required by law or by local practice …‖), (f) 
(―[a]ll persons and public agencies involved in the environmental review process be 
responsible for carrying out the process in the most efficient, expeditious manner in 
order to conserve the available financial, governmental, physical, and social resources 
with the objective that those resources may be better applied toward the mitigation of 
actual significant effects on the environment‖).)  Second, the addition of GHG emissions 
reduction plans and regulations for the reduction of GHG emissions reflects the view of 
both the OPR and the Resources Agency that the effects of GHG emissions resulting 
from individual projects are best addressed and mitigated at a programmatic level. 
 
Necessity 
 
 The Legislature directed OPR and the Resources Agency to develop guidelines 
on the analysis of GHG emissions.  (Pub. Resources Code, § 21083.05.)  The 
Guidelines must address the determination of whether the ―possible effects of a project 
are individually limited but cumulatively considerable.‖  (Id. at § 21083(b)(2).)  Due to 
the global nature of GHG emissions and their potential effects, GHG emissions will 
typically be addressed in a cumulative impacts analysis.  (See, e.g., EPA, Draft 
Endangerment Finding, 74 Fed. Reg. 18886, 18904 (April 24, 2009) (―cumulative 
emissions are responsible for the cumulative change in the stock of concentrations in 
the atmosphere‖); California Air Pollution Control Officers Association, CEQA and 
Climate Change: Evaluating and Addressing Greenhouse Gas Emissions from Projects 
Subject to the California Environmental Quality Act (January 2008) (―CAPCOA White 
Paper‖), at p. 35 (―GHG impacts are exclusively cumulative impacts; there are no non-
cumulative GHG emission impacts from a climate change perspective‖).)  Existing 
section 15064(h) governs the analysis of cumulative effects in an initial study.  The 
proposed amendments to section 15064(h)(3), on determining the significance of 
cumulative impacts in an initial study, are therefore necessary to carry out this 
legislative directive. 
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Reasonable Alternatives to the Regulation, Including Alternatives that Would 
Lessen Any Adverse Impact on Small Business, and the Resources Agency’s 
Reasons for Rejecting Those Alternatives 
 

The Resources Agency considered reasonable alternatives to the Amendments 
and determined that no reasonable alternative would be more effective in carrying out 
the purpose for which the action is proposed or would be as effective as, and less 
burdensome to affected private persons than, the Amendments.  This conclusion is 
based on the Resources Agency‘s determination that the Amendments are necessary to 
implement the Legislature‘s directive in SB97 in a manner consistent with existing 
statutes and case law, and that the Amendments add no new substantive requirements.  
The Resources Agency rejected the no action alternative because it would not achieve 
the objectives of the Amendments.  There are no alternatives available that would 
lessen any adverse impacts on small businesses, as any impacts would result from the 
implementation of existing law.   

 
Evidence Supporting an Initial Determination That the Action Will Not Have a 
Significant Adverse Economic Impact on Business 

 
The Amendments interpret and make specific statutory CEQA provisions and 

case law interpreting CEQA for determining the significance of GHG emissions that may 
result from proposed projects.  Many lead agencies, and some trial courts, have already 
determined that CEQA requires analysis and mitigation of GHG emissions independent 
of the SB97 CEQA Guidelines amendments.  The Office of Planning and Research, for 
example, has cataloged over 1,000 examples of CEQA documents, prepared between 
July 2006 and June 2009, analyzing and mitigating GHG emissions.  (Office of Planning 
and Research, Environmental Assessment Documents Containing a Discussion of 
Climate Change (Revised June 1, 2009).)  Further, several trial courts have found that 
existing CEQA law requires analysis and mitigation of GHG emissions.  (See, e.g., 
Muriettans for Smart Growth v. City of Murrieta et al., Riverside Co. Sup. Ct. Case No. 
RIC463320 (November 21, 2007); Env. Council of Sac. et al v. Cal. Dept. of Trans., 
Sacramento Sup. Ct. Case No. 07CS00967 (July 15, 2008) (citing Berkeley Keep Jets 
Over the Bay Committee v. Board of Commissions (2001) 91 Cal.App. 4th 1344, 1370-
1371 and State CEQA Guidelines section 15144 as requiring a lead agency to 
―meaningfully attempt to quantify the Project‘s potential impacts on GHG emissions and 
determine their significance‖ or at least to explain what steps were undertaken to 
investigate the issue before concluding that the impact would be speculative).)  Finally, 
federal courts have interpreted the National Environmental Policy Act (―NEPA‖) to 
require an analysis of potential impacts of GHG emissions.  (See, e.g., Ctr. for 
Biological Diversity v. Nat'l Highway Traffic Safety Ad., 538 F.3d 1172, 1215-1217 (9th 
Cir. 2008).)2  Thus, the Amendments to the CEQA Guidelines developed pursuant to 
SB97 do not create new requirements; rather, they interpret and clarify existing CEQA 
law. 
                                                 
2 Federal court decisions interpreting NEPA is persuasive authority in CEQA cases.  (Western Placer 
Citizens for an Ag. & Rur. Env. v. County of Placer (2006) 144 Cal.App. 4th 890, 902.) 
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Because the Amendments do not add any substantive requirements, they will not 

result in an adverse impact on businesses in California.  On the contrary, the 
amendments to this section are intended to reduce the costs of environmental review on 
lead agencies and project applicants by encouraging the use of existing environmental 
analysis where available.  (Pub. Resources Code, § 21003(d) (use information in 
existing EIRs in order to reduce duplication), (f) (environmental review should proceed 
in the most efficient manner possible).)    
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SECTION 15064.4.  DETERMINING THE SIGNIFICANCE OF IMPACTS FROM 
GREENHOUSE GAS EMISSIONS 
 
Specific Purposes of the Amendment 
 

A key component of environmental analysis under CEQA is the determination of 
significance.  (Pub. Resources Code § 21002; Protect the Historic Amador Waterways 
v. Amador Water Agency (2004) 116 Cal.App.4th 1099, 1106-07.)  Guidelines on the 
analysis of GHG emissions must, therefore, include provisions on the determination of 
significance of those emissions.   
 
 New section 15064.4, on the determination of significance of GHG emissions, 
reflects the existing CEQA principle that there is no iron-clad definition of ―significance.‖  
(State CEQA Guidelines, § 15064(b); Berkeley Keep Jets Over the Bay Com. v. Board 
of Port Comm. (2001) 91 Cal.App.4th 1344, 1380-81 (―Berkeley Jets‖).)  Accordingly, 
lead agencies must use their best efforts to investigate and disclose all that they 
reasonably can regarding a project‘s potential adverse impacts.  (Ibid; see also State 
CEQA Guidelines, § 15144.)  Section 15064.4 is designed to assist lead agencies in 
performing that required investigation.  In particular, it provides that lead agencies 
should quantify GHG emissions where quantification is possible and will assist in the 
determination of significance, or perform a qualitative analysis, or both as appropriate in 
the context of the particular project, in order to determine the amount, types and 
sources of GHG emissions resulting from the project.  Regardless of the type of 
analysis performed, the analysis must be based ―to the extent possible on scientific and 
factual data.‖  In addition, lead agencies should also consider several factors.  The 
specific provisions of section 15064.4 are discussed below. 
 
Quantitative Analysis 
 
 Subdivision (a) of section 15064.4 states that lead agencies should calculate or 
estimate the GHG emissions resulting from the proposed project.  This directive reflects 
the holding in the Berkeley Jets case, which required a Port Commission to quantify 
emissions of toxic air contaminants even in the absence of a universally accepted 
methodology for doing so.  (Berkeley Jets, supra, 91 Cal.App.4th at p. 1370 (―The fact 
that a single methodology does not currently exist that would provide the Port with a 
precise, or ‗universally accepted,‘ quantification of the human health risk from TAC 
exposure does not excuse the preparation of any health risk assessment--it requires the 
Port to do the necessary work to educate itself about the different methodologies that 
are available‖) (emphasis in original).)  That case also required quantitative analysis of 
single-event noise, even though the applicable thresholds were expressed as 
cumulative noise levels.  (Id. at 1382.)  Quantification was required in that context in 
order to identify existing noise levels, the number of additional flights, the frequency of 
those flights, the degree to which the increased flights would cause increased noise 
levels at a given location, and ultimately, the community‘s reaction to that noise.  (Ibid.)  
In other words, quantification would assist the lead agency in determining whether the 
increased noise would be potentially significant.  (Ibid. (―CEQA requires that the Port 
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and the inquiring public obtain the technical information needed to assess whether the 
ADP will merely inconvenience the Airport's nearby residents or damn them to a 
somnambulate-like existence‖); see also Protect the Historic Amador Waterways, supra, 
116 Cal.App.4th at 1109 (―in preparing an EIR, the agency must consider and resolve 
every fair argument that can be made about the possible significant environmental 
effects of a project, irrespective of whether an established threshold of significance has 
been met with respect to any given effect‖).) 
 

With the foregoing principles in mind, the quantification called for in proposed 
section 15064.4(a)(1) is reasonably necessary to ensure an adequate analysis of GHG 
emissions using available data and tools, in accordance with Public Resources Code 
Section 21083.05.  Even where a lead agency finds that no numeric threshold of 
significance applies to a proposed project, the holdings in the Berkeley Jets and Protect 
the Historic Amador Waterways cases, described above, require quantification of 
emissions if such quantification will assist in determining the significance of those 
emissions.  OPR and the Resources Agency find that quantification will, in many cases, 
assist in the determination of significance, as explained below.  (State CEQA 
Guidelines, § 15142 (―An EIR shall be prepared using an interdisciplinary approach 
which will ensure the integrated use of the natural and social sciences and the 
consideration of qualitative as well as quantitative factors‖).)  
 

First, quantification of GHG emissions is possible for a wide range of projects 
using currently available tools.  Modeling capabilities have improved to allow 
quantification of emissions from various sources and at various geographic scales. 
(Office of Planning and Research, CEQA and Climate Change: Addressing Climate 
Change Through the California Environmental Quality Act Review, Attachment 2: 
Technical Resources/Modeling Tools to Estimate GHG Emissions (June 2008); 
CAPCOA White Paper, at pp. 59-78.)  Moreover, one of the models that can be used in 
a GHG analysis, URBEMIS, is already widely used in CEQA air quality analyses.  
(CAPCOA White Paper, at p. 59.)  Second, quantification informs the qualitative factors 
listed in proposed section 15064.4(b).  Third, quantification indicates to the lead agency, 
and the public, whether emissions reductions are possible, and if so, from which 
sources.  Thus, if quantification reveals that a substantial portion of a project‘s 
emissions result from energy use, a lead agency may consider whether design changes 
could reduce the project‘s energy demand.   
 

Proposed section 15064.4(a)(1) also reflects existing case law that reserves for 
lead agencies the precise methodology to be used in a CEQA analysis.  (See, e.g., 
Eureka Citizens for Responsible Gov’t v. City of Eureka (2007) 147 Cal.App.4th 357, 
371-373.)  As indicated above, a wide variety of models exist that could be used in a 
GHG analysis.  (CAPCOA White Paper, at pp. 59-78.)  Further, not every model will be 
appropriate for every project.  For example, URBEMIS may be an appropriate tool to 
analyze a typical residential subdivision or commercial use project, but some public 
utilities projects, such as waste-water treatment plants, may require more specialized 
models to accurately estimate emissions.  (Id. at pp. 60-65.)  The requirement to 
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disclose any limitations in the model or methodology chosen also reflects the standard 
for adequacy of EIRs in existing State CEQA Guidelines section 15151. 
 
 
Qualitative and Performance Standard Based Analysis 
 

As explained in greater detail below in the Thematic Responses, CEQA does not 
require quantification of emissions in every instance.  If the lead agency determines that 
quantification is not possible, would not yield information that would assist in analyzing 
the project‘s impacts and determining the significance of the GHG emissions, or is not 
appropriate in the context of the particular project, section 15064.4(a) would allow the 
lead agency to consider qualitative factors or performance standards.  Consideration of 
qualitative factors is appropriate for several reasons.  First, CEQA directs lead agencies 
to consider qualitative factors.  (Pub. Resources Code, § 21001(g) (CEQA‘s purpose 
includes to: ―require governmental agencies at all levels to consider qualitative factors 
as well as economic and technical factors and long-term benefits and costs, in addition 
to short-term benefits and costs and to consider alternatives to proposed actions 
affecting the environment‖).)  Second, existing section 15064.7 of the State CEQA 
Guidelines indicate that thresholds of significance may be qualitative, which implies that 
a determination of significance without a threshold could also evaluate qualitative 
factors.  Third, the existing CEQA Guidelines state that the determination of significance 
requires a lead agency to use its judgment based on all relevant information.  (State 
CEQA Guidelines, § 15064(b); see also id. at §§ 15064.7 (thresholds may be 
qualitative), 15142 (analysis should be interdisciplinary and both qualitative and 
quantitative).)   

 
Subdivision (a) would also allow a lead agency to rely on performance-based 

standards to assist in the determination of significance.  Just as with quantification, the 
purpose of engaging in a qualitative or performance standard based analysis is to 
develop information relevant to a significance determination.  Several examples exist of 
the types of performance standards that might appropriately be used in determining the 
significance of greenhouse gas emissions.  Proposed section 15183.5(b)(1)(D), for 
example, contemplates that a plan for the reduction of greenhouse gas emissions may 
contain performance based standards.  Where such standards are developed as part of 
such a plan, a lead agency would have evidence indicating that compliance with such 
standards would indicate that the impact of greenhouse gas emissions would be less 
than significant.  Further, in adopting SB375, the Legislature acknowledged that 
regional transportation plans, and the environmental impact reports prepared to analyze 
those plans, may contain performance standards that would apply to transit priority 
projects.  (See, e.g., Public Resources Code, § 21155.2.)  Other potential examples  
include the Bay Area Air Quality Management District‘s proposed Best Management 
Practices for Construction Greenhouse Gas Emissions (calling for use of alternative 
fuels, local building materials and recycling), and the California Public Utilities 
Commission‘s Performance Standard for Power Plans (requiring emissions no greater 
than a combined cycle gas turbine plant).  Compliance with such standards may be 
relevant to the significance determination, when considered in conjunction with the 
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project's total projected emissions.  Section 15064.4(a) was revised in response to 
comments to clarify that lead agencies may rely on quantitative or qualitative analyses, 
or both, in part to emphasize that qualitative analyses and performance standards may 
be useful supplements to a quantitative analysis. 

 
Similar to use of a significance threshold, a lead agency must exercise care to 

ensure that performance standards do not replace a full analysis of all potential 
emissions.  (Protect the Historic Amador Waterways, supra, 116 Cal.App.4th at 1109 
(―in preparing an EIR, the agency must consider and resolve every fair argument that 
can be made about the possible significant environmental effects of a project, 
irrespective of whether an established threshold of significance has been met with 
respect to any given effect‖).)  For example, while a Platinum LEED® rating could assist 
a lead agency in determining whether emissions related to a building‘s energy use may 
be significant, that performance standard may not reveal sufficient information to 
evaluate transportation-related emissions associated with that proposed project.   

 
As indicated above, even a qualitative analysis must be based to the extent 

possible on scientific and factual data.  Further, the type of analysis that is required will 
depend on the context of a particular project.  Given the multitude of different project 
types and sizes, and different agencies subject to CEQA, the CEQA Guidelines, which 
are general by necessity, cannot specify precisely when a quantitative analysis may be 
required or a qualitative analysis may be appropriate.  The following hypothetical 
examples may illustrate, however, how section 15064.4(a) could operate: 

 
Project 1: a small habitat restoration project is proposed in a remote part of 
California.  Workers would drive to the site where they would camp for the 
duration of the project.  Some gas-powered tools and machinery may be 
required.  Cleared brush would either be burned or would decay naturally. 
 
Project 2: a large commercial development is proposed in an suburban context.  
Heavy-duty machinery would be required in various construction phases 
spanning many months.  Following construction, the development would rely on 
electricity, water and wastewater services from the local utilities.  Natural gas 
burners would be used on site.  The development would employ several hundred 
workers and attract thousands of customers daily.  A traffic study has been 
prepared for the project.  The local air quality management district‘s guidance 
document recommends that projects of similar size and character should use of 
URBEMIS, or another similar model, to estimate the air quality impacts of the 
development. 
 
In the context of Project 2 a quantitative analysis would likely be appropriate.  

The URBEMIS model, which would likely be used to analyze other emissions, could 
also be used to estimate emissions from both project-related transportation and on-site 
indirect emissions (landscaping, hot-water heaters, etc.)  Modeling is typically done for 
projects of like size and character.  Other models are readily available to estimate 
emissions associated with utility use.  In the context of Project 2, a lead agency may 
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find it difficult to demonstrate a good faith effort through a purely qualitative analysis.  
(See, e.g., Berkeley Keep Jets Over the Bay Com. v. Board of Port Comm. (2001) 91 
Cal.App.4th 1344, 1370.) 

 
In the context of Project 1, however, a qualitative analysis would likely be 

appropriate.  Project 1‘s emissions are not easily modeled, and the Project is small in 
scale.  While it may be technically possible, quantification of the emissions may not 
reveal any additional information that indicates the significance of those emissions or 
how they may be reduced that could not be provided in a qualitative assessment of 
emissions sources.  (See, e.g., Public Resources Code, § 21003(f) (―public agencies 
involved in the environmental review process be responsible for carrying out the 
process in the most efficient, expeditious manner in order to conserve the available 
financial, governmental, physical, and social resources with the objective that those 
resources may be better applied toward the mitigation of actual significant effects on the 
environment‖).) 
 
Factors Potentially Indicating Significance  

 
The qualitative factors listed in the proposed section 15064.4(b) are intended to 

assist lead agencies in collecting and considering information relevant to a project‘s 
incremental contribution of GHG emissions and the overall context of such emissions.  
Notably, while subdivision (b) provides a list of factors that should be considered by 
public agencies in determining the significance of a project‘s GHG emissions, other 
factors can and should be considered as appropriate. 
 
Determine Whether Emissions Will Increase or Decrease 

 
The first factor in subdivision (b), for example, asks lead agencies to consider 

whether the project will result in an increase or decrease in different types of GHG 
emissions relative to the existing environmental setting.  All project components, 
including construction and operation, equipment and energy use, and development 
phases must be considered in this analysis.  (State CEQA Guidelines, § 15378 (project 
includes ―the whole of the action‖).)  For example, a mass transit project may involve 
GHG emissions during its construction phase, but substantial evidence may also 
indicate that it will cause existing commuters to switch from single-occupant vehicles to 
mass transit use.  Operation of such a project may ultimately result in a decrease in 
GHG emissions.  Such analysis, provided that it is supported with substantial evidence 
and fully accounts for all project emissions, may support a lead agency‘s determination 
that GHG emissions associated with a project are not cumulatively considerable.   

 
This section‘s reference to the ―existing environmental setting‖ reflects existing 

law requiring that impacts be compared to the environment as it currently exists.  (State 
CEQA Guidelines, § 15125.)  This clarification is necessary to avoid a comparison of 
the project against a ―business as usual‖ scenario as defined by ARB in the Scoping 
Plan.  Such an approach would confuse ―business as usual‖ projections used in ARB‘s 
Scoping Plan with CEQA‘s separate requirement of analyzing project effects in 
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comparison to the environmental baseline.  (Compare Scoping Plan, at p. 9 (―The 
foundation of the Proposed Scoping Plan‘s strategy is a set of measures that will cut 
greenhouse gas emissions by nearly 30 percent by the year 2020 as compared to 
business as usual‖) with Fat v. County of Sacramento (2002) 97 Cal.App.4th 1270, 
1278 (existing environmental conditions normally constitute the baseline for 
environmental analysis); see also Center for Bio. Diversity v. City of Desert Hot Springs, 
Riverside Sup. Ct. Case No. RIC464585 (August 6, 2008) (rejecting argument that a 
large subdivision project would have a ―beneficial impact on CO2 emissions‖ because 
the homes would be more energy efficient and located near relatively uncongested 
freeways).)  Business as usual may be relevant, however, in the discussion of the ―no 
project alternative‖ in an EIR.  (State CEQA Guidelines, § 15126.6(e)(2) (no project 
alternative should describe what would reasonably be expected to occur in the future in 
the absence of the project).) 

 
Notably, section 15064.4(b)(1) is not intended to imply a zero net emissions 

threshold of significance.  As case law makes clear, there is no ―one molecule rule‖ in 
CEQA.  (CBE, supra, 103 Cal.App.4th at 120.) 
 
Thresholds of Significance 

 
The second factor in subdivision (b) asks whether a project exceeds a threshold 

of significance for GHG emissions.  Section 21000(d) of the Public Resources Code 
expressly directs public agencies to identify whether there are any critical thresholds for 
health and safety to identify those areas where the capacity of the environment is 
limited.  A threshold is an ―identifiable quantitative, qualitative or performance level‖ at 
which impacts are normally less than significant.  (State CEQA Guidelines, § 
15064.7(a); see also Protect the Historic Amador Waterways, supra, 116 Cal.App.4th at 
1107.)  Lead agencies may rely on thresholds developed by other agencies that have 
particular expertise in the subject matter under consideration.  (See, e.g., State CEQA 
Guidelines, Appendix G, Sample Question III (―[w]here available, the significance 
criteria established by the applicable air quality management or air pollution control 
district may be relied upon to make‖ a significance determination).)  For example, a lead 
agency may look to standards included in a Basin Plan to assist in the determination of 
whether water quality impacts are significant.  (Protect the Historic Amador Waterways, 
supra, 116 Cal.App.4th at 1107 (―[s]uch thresholds can be drawn from existing 
environmental standards, such as other statutes or regulations‖).)   

 
Several agencies have developed, or are in the process of developing, 

thresholds of significance for GHG emissions.3  For example, thresholds are currently 
being developed, or have already been adopted by the Bay Area Air Quality 
Management District for operations and construction,4 the City of Davis for residential 

                                                 
3 Reference to these thresholds and proposed thresholds does not reflect an endorsement of those 
thresholds; rather, they are cited solely for the purpose of demonstrating that agencies are developing 
such thresholds. 
4 BAAQMD CEQA Guidelines Update: work in progress - http://www.baaqmd.gov/pln/ ceqa/index.htm. 
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developments,5 and the South Coast Air Quality Management District for industrial 
projects.6  Regardless of the threshold chosen, however, this section does not alter the 
pre-existing rule under CEQA that if substantial evidence supports a fair argument that 
a project may result in significant impacts, despite compliance with a threshold, an EIR 
must be prepared.  (Mejia v. City of Los Angeles (2005) 130  Cal.App.4th 322, 342.)  
Further, ―in preparing an EIR, the agency must consider and resolve every fair 
argument that can be made about the possible significant environmental effects of a 
project, irrespective of whether an established threshold of significance has been met 
with respect to any given effect.‖  (Protect the Historic Amador Waterways, supra, 116 
Cal.App.4th at 1109.) 

 
Consistent with the above, if relying on a threshold developed by another 

agency, lead agencies must exercise caution in selecting a threshold to ensure that the 
threshold is appropriately applied.  For CEQA purposes, a threshold identifies a level 
below which an environmental impact will normally be less than significant.  (State 
CEQA Guidelines, § 15064.7(a).)  Some agencies have adopted ―thresholds‖ pursuant 
to other laws that may not be applicable in the CEQA context.  ARB has adopted 
several thresholds pursuant to AB32, for example, to address specific purposes that are 
unrelated to CEQA.  For example, the de minimis threshold governs the level at which 
emissions will be regulated by ARB‘s AB32 regulations.  (Health & Safety Code, § 
38561(e); Scoping Plan, at pp. 96-97.)  CEQA does not permit use of a de minimis 
threshold, however.  (CBE, supra, 103 Cal.App.4th at p. 121.)  Additionally, the 
Reporting Threshold is the level at which emissions from large industrial sources are 
required to be reported.  (Scoping Plan, at pp. 108-109; see also CARB Board 
Resolution 07-54 (2007).)  Again, this reporting threshold reflects a policy decision 
regarding regulation by the ARB, but does not address the level at which environmental 
harm may occur, and does not satisfy a lead agency‘s duties under CEQA related to 
review of projects which may result in significant adverse environmental impacts.   
 
Consistency with a Plan or Regulation 

 
Finally, the third factor in subdivision (b) directs consideration of the extent to 

which a project complies with a plan or regulation to reduce GHG emissions.  That 
section further states, however, that to be used for the purpose of determining 
significance, a plan must contain specific requirements that result in reductions of GHG 
emissions to a less than significant level.  This clarification is necessary because of the 
wide variety of climate action plans and GHG reduction plans that are currently being 
adopted by public agencies.  ARB, for example, recently adopted its statewide Scoping 
Plan.  That plan may not be appropriate for use in determining the significance of 
individual projects, however, because it is conceptual at this stage and relies on the 
future development of regulations to implement the strategies identified in the Scoping 

                                                 
5 City of Davis (2009) Greenhouse Gas Emission Threshold and Standards for New Residential 
Development; Accessed 5/27/09, http://cityofdavis.org/pgs/sustainability/pdfs/ 
15_4.21.09_GHG%20Standards.pdf 
6 SCAQMD (2008) Interim CEQA GHG Significance Threshold for Stationary Sources, Rules and Plans, 
Accessed 5/27/09 http://www.aqmd.gov/hb/2008/December/081231a.htm. 
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Plan.  (Scoping Plan, at p. 9.)  Regulations that will require actual reductions of GHG 
emissions may not be adopted until 2012.  (Ibid.)  Once those regulations are adopted 
and being implemented, they may, if appropriate, be used to assist in the determination 
of significance, similar to the current use of air quality, water quality and other similar 
environmental regulations.  (CBE, supra, 103 Cal. App. 4th at 111 (―a lead agency's use 
of existing environmental standards in determining the significance of a project's 
environmental impacts is an effective means of promoting consistency in significance 
determinations and integrating CEQA environmental review activities with other 
environmental program planning and regulation‖).) 

 
In addition to the regulations that will be developed to implement the Scoping 

Plan, this factor would also allow lead agencies to consider plans that are developed to 
reduce GHG emissions on a regional or local level.  (Scoping Plan, at p. 26.)  The 
proposed section 15064.4(b)(3) is intended to be read in conjunction with the section 
15064(h)(3), as proposed to be amended, and proposed section 15183.5.  Those 
sections each indicate that local and regional plans may be developed to reduce GHG 
emissions.  If such plans reduce community-wide emissions to a level that is less than 
significant, a later project that complies with the requirements in such a plan may be 
found to have a less than significant impact. 

 
Notably, CEQA does not provide a specific definition of ―comply‖ in the context of 

determining a project‘s consistency with a particular plan.  Some guidance may be 
gleaned, however, from case law interpreting the requirement that a local government‘s 
activities be consistent with its General Plan.  In that context, a ―zoning ordinance [for 
example] is consistent with the city's general plan where, considering all of its aspects, 
the ordinance furthers the objectives and policies of the general plan and does not 
obstruct their attainment.‖  (City of Irvine v. Irvine Citizens Against Overdevelopment 
(1994) 25 Cal. App. 4th 868, 879.)  Reading section 15064.4 together with 15064(h)(3), 
however, to demonstrate consistency with an existing GHG reduction plan, a lead 
agency would have to show that the plan actually addresses the emissions that would 
result from the project.  Thus, for example, a subdivision project could not demonstrate 
―consistency‖ with the ARB‘s Early Action Measures because those measures do not 
address emissions resulting from a typical housing subdivision.  (ARB, Expanded List of 
Early Action Measures to Reduce Greenhouse Gas Emissions in California 
Recommended for Board Consideration, October 2007; see also State CEQA 
Guidelines, §§ 15063(d)(3) (initial study must be supported with information to support 
conclusions), 15128 (determination in an EIR that an impact is less than significant must 
be briefly explained).) 
 
Necessity 
 

The Legislature directed OPR and the Resources Agency to develop guidelines 
on the analysis of GHG emissions.  (Pub. Resources Code, § 21083.05.)  A key 
component of environmental analysis under CEQA is the determination of significance.  
(Id. at § 21002; Protect the Historic Amador Waterways, supra, 116 Cal.App.4th at 
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1106-07.)  The new section 15064.4, on determining the significance of impacts of GHG 
emissions, is therefore necessary to carry out this legislative directive.   
 
Reasonable Alternatives to the Regulation, Including Alternatives that Would 
Lessen Any Adverse Impact on Small Business, and the Resources Agency’s 
Reasons for Rejecting Those Alternatives 
 

The Resources Agency considered reasonable alternatives to the Amendments 
and determined that no reasonable alternative would be more effective in carrying out 
the purpose for which the Amendments were proposed or would be as effective as, and 
less burdensome to affected private persons than, the Amendments.  This conclusion is 
based on the Resources Agency‘s determination that the Amendments are necessary to 
implement the Legislature‘s directive in SB97 in a manner consistent with existing 
statutes and case law, and the Amendments add no new substantive requirements.  
The Resources Agency rejected the no action alternative because it would not achieve 
the objectives of the Amendments.  There are no alternatives available that would 
lessen any adverse impacts on small businesses, as any impacts would result from the 
implementation of existing law.     
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Evidence Supporting an Initial Determination That the Action Will Not Have a 
Significant Adverse Economic Impact on Business 
 

The Amendments interpret and make specific statutory CEQA provisions and/or 
case law interpreting CEQA for determining the significance of GHG emissions that may 
result from proposed projects.  Many lead agencies, and some trial courts, have already 
determined that CEQA requires analysis and mitigation of GHG emissions independent 
of the SB97 CEQA Guidelines amendments.  The Office of Planning and Research, for 
example, has cataloged over 1,000 examples of CEQA documents, prepared between 
July 2006 and June 2009, analyzing and mitigating GHG emissions.  (Office of Planning 
and Research, Environmental Assessment Documents Containing a Discussion of 
Climate Change (Revised June 1, 2009).)  Further, several trial courts have found that 
existing CEQA law requires analysis and mitigation of GHG emissions.  (See, e.g., 
Muriettans for Smart Growth v. City of Murrieta et al., Riverside Co. Sup. Ct. Case No. 
RIC463320 (November 21, 2007); Env. Council of Sac. et al v. Cal. Dept. of Trans., 
Sacramento Sup. Ct. Case No. 07CS00967 (July 15, 2008) (citing Berkeley Keep Jets 
Over the Bay Committee v. Board of Commissions (2001) 91 Cal.App. 4th 1344, 1370-
1371 and State CEQA Guidelines section 15144 as requiring a lead agency to 
―meaningfully attempt to quantify the Project‘s potential impacts on GHG emissions and 
determine their significance‖ or at least to explain what steps were undertaken to 
investigate the issue before concluding that the impact would be speculative).)  Finally, 
federal courts have interpreted the National Environmental Policy Act (―NEPA‖) to 
require an analysis of potential impacts of GHG emissions.  (See, e.g., Ctr. for 
Biological Diversity v. Nat'l Highway Traffic Safety Ad., 538 F.3d 1172, 1215-1217 (9th 
Cir. 2008).)7  Thus, the amendments to the CEQA Guidelines developed pursuant to 
SB97 do not create new requirements; rather, they interpret and clarify existing CEQA 
law.   

 
Because the Amendments do not add any substantive requirements, they will not 

result in an adverse impact on businesses in California.  On the contrary, by providing 
greater certainty to lead agencies regarding the determination of significance of GHG 
emissions, the cost of environmental analysis, and potential litigation, may be reduced.  
 

 

                                                 
7 Federal court decisions interpreting NEPA is persuasive authority in CEQA cases.  (Western Placer 
Citizens for an Ag. & Rur. Env. v. County of Placer (2006) 144 Cal.App. 4th 890, 902.) 
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SECTION 15064.7.  THRESHOLDS OF SIGNIFICANCE 
 

 
Specific Purposes of the Amendment 
 

Proposed subdivision (c) of section 15064.7 would allow a lead agency to adopt 
a threshold developed by another agency, or recommended by experts, provided that 
such threshold is supported with substantial evidence.  This proposed regulation is 
reasonably necessary because many lead agencies perform general governmental 
functions, and may lack the specific expertise necessary to develop their own 
thresholds of significance for GHG emissions.  Such agencies may rely on thresholds 
developed by other agencies with specialized expertise (such as an air quality 
management district) in conducting their CEQA analyses.  (OPR, Thresholds of 
Significance: Criteria for Defining Environmental Significance, September 1994, at p. 7.)  
In fact, Appendix G of the State CEQA Guidelines expressly encourages lead agencies 
to rely on thresholds established by local air quality management districts.  (State CEQA 
Guidelines, Appendix G, Question III.)   
 

Several local and regional air districts are in the process of developing thresholds 
for GHG emissions.  As noted above, for example, thresholds are currently being 
developed, or have already been adopted by the Bay Area Air Quality Management 
District for operations and construction, the City of Davis for residential developments, 
and the South Coast Air Quality Management District for industrial projects.  Lead 
agencies within the jurisdiction of an air district, or other agency, that adopts a GHG 
emissions threshold may adopt such a threshold as its own.  In adopting any threshold 
of significance, including one developed by an expert or agency with specialized 
expertise, the lead agency must support the threshold with substantial evidence in the 
administrative record.  (State CEQA Guidelines, § 15064.7(b).)   

 
Independent experts may also develop such thresholds for use by public 

agencies.  For example, the California Air Pollution Control Officers Association has 
published a White Paper on developing thresholds of significance for GHG emissions.  
(CAPCOA White Paper, at pp. 31-58.)  A lead agency could potentially use CAPCOA‘s 
suggestions in developing its own thresholds.  Because any threshold must be 
supported with substantial evidence, and must be adopted through a public process, 
any threshold recommended by an expert that is ultimately adopted will undergo 
sufficient scrutiny to ensure its legitimacy.  (State CEQA Guidelines, § 15064.7(b).) 
 
Necessity 
 

The Legislature directed OPR and the Resources Agency to develop guidelines 
on the analysis of GHG emissions.  (Pub. Resources Code, § 21083.05.)  Defining 
―significance‖ is a critical step in the lead agency‘s impact analysis and therefore needs 
to be addressed as part of the Proposed Action.  Section 21000(d) of the Public 
Resources Code encourages the development of thresholds.  These sections together 
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require OPR and the Resources Agency to develop and adopt regulations governing the 
adoption of thresholds of significance for GHG emissions. 
 
Reasonable Alternatives to the Regulation, Including Alternatives that Would 
Lessen Any Adverse Impact on Small Business, and the Resources Agency’s 
Reasons for Rejecting Those Alternatives 
 

The Resources Agency considered reasonable alternatives to the Amendments 
and determined that no reasonable alternative would be more effective in carrying out 
the purpose for which the action is proposed or would be as effective as, and less 
burdensome to affected private persons than, the Amendments.  This conclusion is 
based on the Resources Agency‘s determination that the Amendments are necessary to 
implement the Legislature‘s directive in SB97 in a manner consistent with existing 
statutes and case law, and Amendments add no new substantive requirements.  The 
Resources Agency rejected the no action alternative because it would not achieve the 
objectives of the Amendments.  There are no alternatives available that would lessen 
any adverse impacts on small businesses, as any impacts would result from the 
implementation of existing law.     

 
Evidence Supporting an Initial Determination That the Action Will Not Have a 
Significant Adverse Economic Impact on Business 

 
The Amendments interpret and make specific statutory CEQA provisions and/or 

case law interpreting CEQA for determining the significance of GHG emissions that may 
result from proposed projects.  Many lead agencies, and some trial courts, have already 
determined that CEQA requires analysis and mitigation of GHG emissions independent 
of the SB97 CEQA Guidelines amendments.  The Office of Planning and Research, for 
example, has cataloged over 1,000 examples of CEQA documents, prepared between 
July 2006 and June 2009, analyzing and mitigating GHG emissions.  (Office of Planning 
and Research, Environmental Assessment Documents Containing a Discussion of 
Climate Change (Revised June 1, 2009).)  Further, several trial courts have found that 
existing CEQA law requires analysis and mitigation of GHG emissions.  (See, e.g., 
Muriettans for Smart Growth v. City of Murrieta et al., Riverside Co. Sup. Ct. Case No. 
RIC463320 (November 21, 2007); Env. Council of Sac. et al v. Cal. Dept. of Trans., 
Sacramento Sup. Ct. Case No. 07CS00967 (July 15, 2008) (citing Berkeley Keep Jets 
Over the Bay Committee v. Board of Commissions (2001) 91 Cal.App. 4th 1344, 1370-
1371 and State CEQA Guidelines section 15144 as requiring a lead agency to 
―meaningfully attempt to quantify the Project‘s potential impacts on GHG emissions and 
determine their significance‖ or at least to explain what steps were undertaken to 
investigate the issue before concluding that the impact would be speculative).)  Finally, 
federal courts have interpreted the National Environmental Policy Act (―NEPA‖) to 
require an analysis of potential impacts of GHG emissions.  (See, e.g., Ctr. for 
Biological Diversity v. Nat'l Highway Traffic Safety Ad., 538 F.3d 1172, 1215-1217 (9th 
Cir. 2008).)  Thus, the amendments to the CEQA Guidelines developed pursuant to 
SB97 do not create new requirements; rather, they interpret and clarify existing CEQA 
law.   
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Because the Amendments do not add any substantive requirements, they will not 

result in an adverse impact on businesses in California.  On the contrary, by providing 
greater certainty to lead agencies regarding the determination of significance of GHG 
emissions, the cost of environmental analysis, and potential litigation, may be reduced.  
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SECTION 15065.  MANDATORY FINDINGS OF SIGNIFICANCE 
 
Specific Purposes of the Amendment 
 

The amendment to section 15065(b)(1) would change the word ―preliminary‖ to 
―public.‖  The purpose of this amendment is to make section 15065 consistent with 
section 21064.5 of the Public Resources Code.  The latter provision defines a mitigated 
negative declaration to be a negative declaration where mitigation measures are added 
to a project ―before the proposed negative declaration and initial study are released for 
public review[.]‖   (State CEQA Guidelines, § 15070(b)(1).)  In contrast, existing CEQA 
Guidelines section 15065(b)(1), dealing with mandatory findings of significance, would 
require a commitment to mitigation prior to ―preliminary‖ review.  ―Preliminary Review,‖ 
as that term is used in section 15060, refers to a period following receipt of an 
application during which a lead agency determines whether an exemption applies to the 
project or whether an EIR would clearly be prepared.  Read literally, existing section 
15065 would require a commitment to mitigation before an initial study is even 
conducted.  Because the statutory definition of mitigated negative declaration 
contemplates that mitigation measures may be developed during the preparation of the 
initial study prior to public review, the change in 15065 from ―preliminary‖ to ―public‖ is 
appropriate. 
 
Necessity 
 

Section 21083 of the Public Resources Code directs OPR to develop, and the 
Resources Agency to adopt, guidelines on the implementation of CEQA.  The 
Amendment is necessary to ensure that those guidelines are consistent with relevant 
statutory definitions. 
 
Reasonable Alternatives to the Regulation, Including Alternatives that Would 
Lessen Any Adverse Impact on Small Business, and the Resources Agency’s 
Reasons for Rejecting Those Alternatives 
 

The Resources Agency considered reasonable alternatives to the Amendments 
and determined that no reasonable alternative would be more effective in carrying out 
the purpose for which the action is proposed or would be as effective as, and less 
burdensome to affected private persons than, the Amendments.  This conclusion is 
based on the Resources Agency‘s determination that the Amendmentswould make the 
existing Guidelines easier to follow as a result of greater internal consistency.  The 
Resources Agency rejected the no action alternative because it would not achieve the 
objectives of the Amendments.  There are no alternatives available that would lessen 
any adverse impacts on small businesses, as any impacts would result from the 
implementation of existing law.     
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Evidence Supporting an Initial Determination That the Action Will Not Have a 
Significant Adverse Economic Impact on Business 
 

The Amendments interpret and make specific existing statutory CEQA provisions 
and/or case law interpreting CEQA.  Because the Amendments do not add any 
substantive requirements, they will not result in an adverse impact on businesses in 
California.  On the contrary, by providing greater consistency within the Guidelines, the 
cost of environmental analysis, and potential litigation, may be reduced. 
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SECTION 15086.  CONSULTATION CONCERNING DRAFT EIR 
 
 The revision to this section is a non-substantive correction to this section‘s 
reference to the California Air Resources Board.  This revision, therefore, qualifies as a 
―change without regulatory effect‖ pursuant to section 100(a)(4) of the Office of 
Administrative Law‘s regulations governing the rulemaking process.  (Cal. Code Regs., 
tit. 1, § 100(a)(4).) 
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SECTION 15093.  STATEMENT OF OVERRIDING CONSIDERATIONS 
 
Specific Purposes of the Amendment 
 

Section 21081(b) of the Public Resources Code provides that a lead agency may 
approve or carry out a project with significant and unavoidable impacts only after the 
lead agency makes a finding that ―specific overriding economic, legal, social, technical 
or other benefits of the project outweigh the significant effects on the environment.‖  The 
State CEQA Guidelines describes the factors that a lead agency must weigh in 
determining whether to approve a project with adverse environmental effects:  
 

CEQA recognizes that in determining whether and how a project should 
be approved, a public agency has an obligation to balance a variety of 
public objectives, including economic, environmental, and social factors 
and in particular the goal of providing a decent home and satisfying living 
environment for every Californian. An agency shall prepare a statement of 
overriding considerations as described in Section 15093 to reflect the 
ultimate balancing of competing public objectives when the agency 
decides to approve a project that will cause one or more significant effects 
on the environment. 

 
(State CEQA Guidelines, § 15021(d).)  The California Supreme Court has further 
observed that ―an agency‘s decision that the specific benefits a project offers outweigh 
any environmental effects that cannot feasibly be mitigated … lies at the core of the 
lead agency‘s discretionary responsibility under CEQA….‖  (City of Marina v. Board of 
Trustees of Cal. State Univ (2006) 39 Cal.4th 341, 368.)   
 

In the context of GHG emissions, some projects may cause adverse 
environmental impacts but still provide an overall benefit of reducing GHG emissions on 
a statewide or regional level.  For example, a city may make a policy choice to allow 
increased housing density within a jobs-rich region in order to reduce region-wide GHG 
emissions from vehicles and transportation.  (See, e.g., 2007 IEPR, at p. 210.)  Though 
the introduction of new housing within the jurisdiction may result in near-term or local 
adverse impacts related to GHG emissions, doing so may assist the region as a whole 
in meeting region-wide reduction targets.  Thus, subdivision (a) of section 15093 was 
revised to expressly allow a lead agency to consider this type of environmental benefit 
of a project in making a statement of overriding considerations. 

 
The revision to section 15093(a) accomplishes two objectives.  First, it reminds 

lead agencies and the public that even a project that appears environmentally beneficial 
may itself cause adverse environmental impacts, and such impacts must undergo full 
CEQA review, and, if applicable, a statement of overriding considerations.  Second, it 
discourages purely local interests from dominating consideration of a project by 
expressly allowing a lead agency to consider region- and statewide benefits of a project.  
Further, ―economic, legal, social, technical and other benefits‖ could be interpreted to 
refer to local benefits.  This addition would ensure that lead agencies may consider 
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regional and statewide benefits in considering a project‘s adverse impacts.  Finally, the 
proposed addition makes clear, consistent with section 15021(d) of the existing State 
CEQA Guidelines, that the lead agency may consider environmental benefits to balance 
a project‘s significant adverse environmental effects that remain even after the adoption 
of all available feasible mitigation measures. 
 
Necessity 
 
 The Legislature directed OPR and the Resources Agency to develop guidelines 
on the analysis of GHG emissions.  (Pub. Resources Code, § 21083.05.)  If a lead 
agency determines that a project‘s GHG emissions will result in significant and 
unavoidable impacts, a lead agency may only approve the project if it makes specified 
findings.  (Id. at § 21081(b).)  This amendment is necessary to ensure that a lead 
agency considers state-wide and regional benefits of a project in addition to purely local 
benefits.  Because consideration of state-wide and region-wide benefits may also apply 
to impacts unrelated to GHG emissions, the amendment was worded broadly to 
address any significant environmental impact. 
 
Reasonable Alternatives to the Regulation, Including Alternatives that Would 
Lessen Any Adverse Impact on Small Business, and the Resources Agency’s 
Reasons for Rejecting Those Alternatives 
 

The Resources Agency considered reasonable alternatives to the Amendments 
and determined that no reasonable alternative would be more effective in carrying out 
the purpose for which the action is proposed or would be as effective as, and less 
burdensome to affected private persons than, the Amendments.  This conclusion is 
based on the Resources Agency‘s determination that the Amendments are necessary to 
implement the Legislature‘s directive in SB97 in a manner consistent with existing 
statutes and case law, and the Amendments add no new substantive requirements.  
The Resources Agency rejected the no action alternative because it would not achieve 
the objectives of the proposed revisions.  There are no alternatives available that would 
lessen any adverse impacts on small businesses, as any impacts would result from the 
implementation of existing law.     
 
Evidence Supporting an Initial Determination That the Action Will Not Have a 
Significant Adverse Economic Impact on Business 
 

The Amendments interpret and/or make specific statutory CEQA provisions and 
case law interpreting CEQA for making statements of overriding considerations.  
Because the Amendments do not add any substantive requirements, they will not result 
in an adverse impact on businesses in California.   
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SECTION 15125.  ENVIRONMENTAL SETTING 
 
Specific Purposes of the Amendment 
 

Section 15125 reflects existing law requiring examination of project impacts in 
relation to the existing environment.  Subsection (d) states that lead agencies should 
consider whether the proposed project is inconsistent with applicable local and regional 
plans.  That subsection provides a non-exclusive list of plans for potential consideration.  
The Amendments would add specific plans, regional blueprint plans and greenhouse 
gas reduction plans to subdivision (d).  The added plans are necessary to ensure that 
GHG emissions analyses in such plans are addressed. 
 
Specific Plans 
 

Specific Plans address a defined geographic area within the area covered by a 
General Plan.  (Gov. Code, § 65450 (―After the legislative body has adopted a general 
plan, the planning agency may, or if so directed by the legislative body, shall, prepare 
specific plans for the systematic implementation of the general plan for all or part of the 
area covered by the general plan‖).)  Specific Plans must contain ―[s]tandards and 
criteria by which development will proceed, and standards for the conservation, 
development, and utilization of natural resources, where applicable.‖  (Id. at § 
65451(a)(3).)  Thus, given that so many local governments are addressing GHG 
emissions in their policy documents, and that Specific Plans must contain standards 
and criteria, it is likely that Specific Plans may address GHG emissions, and 
consistency with adopted Specific Plans should be considered in EIRs. 
 
Regional Blueprint Plans 
 

Regional Blueprint Plans are being developed in many of California‘s 
Metropolitan Planning Organizations through grants provided by the California 
Department of Transportation.  While originally designed to address transportation 
efficiencies, Regional Blueprint Plans typically involve smart growth planning with an 
aim to reducing vehicle miles traveled at a regional level.  As a result, Regional 
Blueprint Plans can provide information regarding the region‘s existing transportation 
setting and identify methods to reduce region-wide transportation-related impacts.  
(Scoping Plan, Appendix C, at pp. C-74-C-84.)  Land use decisions impact many 
sectors responsible for GHG emissions, including transportation, electricity, water, 
waste, and others.  However, the primary impact of land use development on GHG 
emissions relates to vehicle use.  (Land Use Subcommittee of the Climate Action Team, 
LUSCAT Submission to CARB Scoping Plan on Local Government, Land Use, and 
Transportation (2008), at p. 13.)  Blueprint Plans highlight this relationship between land 
use and transportation and how this relationship may impact a local community‘s and 
region‘s GHG emissions.  Analysis of GHG reduction is not required by Blueprint grants 
but it is recommended.  Therefore, Blueprint Plans provide an indication of the GHG 
emissions potentially created or reduced by the plan.  (LUSCAT (2009), at p. 30.)  
Given the large percentage of GHG emissions that result from transportation in 
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California, a project‘s consistency with a Regional Blueprint Plan can provide 
information indicating whether the project could have significant environmental impacts 
related to GHG emissions.  (Ibid.)  Regional Blueprint Plans may, therefore, provide 
evidence to assist the lead agency in determining whether a project may tend to 
increase or decrease GHG emissions relative to the existing baseline.  Thus, where 
such a plan has been developed and adopted by an MPO, lead agencies may find it 
useful to evaluate the project‘s consistency with that Blueprint Plan.     
 
Plans for the Reduction of Greenhouse Gas Emissions 
 

The Amendments would add plans for the reduction of greenhouse gas 
emissions to the list of plans in section 15125(d).  Many local and regional plans now 
include policies relating to, and analyses of, GHG emissions.  (OPR, Book of Lists, at 
pp. 92-100; Scoping Plan, at p. 26.)  Many such plans include detailed information on 
the jurisdiction‘s inventory of GHG emissions and measures to reduce such emissions.  
(Ibid.)  Such plans may also include prescriptions for specific mitigation measures to 
address GHG emissions.  (Scoping Plan, Appendix C, at p. C-49.)  Where such a plan 
has been developed and adopted within the relevant jurisdiction, a project‘s 
inconsistency with that plan could be an indication of potential adverse environmental 
impacts. 
 

Notably, while section 15125(d) requires an EIR to discuss any inconsistencies of 
a project with the listed plans, it does not mandate a finding of significance resulting 
from any identified inconsistencies.  The plans simply provide information regarding the 
project‘s existing setting and inconsistency may be an indication of potentially significant 
impacts.  The determination of significance is to be made by the lead agency. 
 
Necessity 
 

The Legislature directed OPR and the Resources Agency to develop guidelines 
addressing the mitigation of GHG emissions and the effects of the GHG emissions.  
(Pub. Resources Code, § 21083.05.)  As indicated above, one potential indicator of a 
project‘s potential GHG emissions impacts is whether the project is consistent with 
applicable plans that have addressed that impact.  Thus, the addition of plans that may 
address GHG emissions to the list of plans in the existing section 15125 is reasonably 
necessary to ensure that such analysis occurs.   
 
Reasonable Alternatives to the Regulation, Including Alternatives that Would 
Lessen Any Adverse Impact on Small Business, and the Resources Agency’s 
Reasons for Rejecting Those Alternatives 
 

The Resources Agency considered reasonable alternatives to the Amendments 
and determined that no reasonable alternative would be more effective in carrying out 
the purpose for which the action is proposed or would be as effective as, and less 
burdensome to affected private persons than, the Amendments.  This conclusion is 
based on the Resources Agency‘s determination that the Amendments are necessary to 
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implement the Legislature‘s directive in SB97 in a manner consistent with existing 
statutes and case law, and the Amendments add no new substantive requirements.  
The Resources Agency rejected the no action alternative because it would not achieve 
the objectives of the Amendments.  There are no alternatives available that would 
lessen any adverse impacts on small businesses, as any impacts would result from the 
implementation of existing law.   

 
Evidence Supporting an Initial Determination That the Action Will Not Have a 
Significant Adverse Economic Impact on Business 

 
The Amendments interpret and make specific statutory CEQA provisions and/or 

case law interpreting CEQA for analyzing the effects of GHG emissions that may result 
from proposed projects.  Many lead agencies, and some trial courts, have already 
determined that CEQA requires analysis and mitigation of GHG emissions independent 
of the SB97 CEQA Guidelines amendments.  The Office of Planning and Research, for 
example, has cataloged over 1,000 examples of CEQA documents, prepared between 
July 2006 and June 2009, analyzing and mitigating GHG emissions.  (Office of Planning 
and Research, Environmental Assessment Documents Containing a Discussion of 
Climate Change (Revised June 1, 2009).)  Further, several trial courts have found that 
existing CEQA law requires analysis and mitigation of GHG emissions.  (See, e.g., 
Muriettans for Smart Growth v. City of Murrieta et al., Riverside Co. Sup. Ct. Case No. 
RIC463320 (November 21, 2007); Env. Council of Sac. et al v. Cal. Dept. of Trans., 
Sacramento Sup. Ct. Case No. 07CS00967 (July 15, 2008) (citing Berkeley Keep Jets 
Over the Bay Committee v. Board of Commissions (2001) 91 Cal.App. 4th 1344, 1370-
1371 and State CEQA Guidelines section 15144 as requiring a lead agency to 
―meaningfully attempt to quantify the Project‘s potential impacts on GHG emissions and 
determine their significance‖ or at least to explain what steps were undertaken to 
investigate the issue before concluding that the impact would be speculative).)  Finally, 
federal courts have interpreted the National Environmental Policy Act (―NEPA‖) to 
require an analysis of potential impacts of GHG emissions.  (See, e.g., Ctr. for 
Biological Diversity v. Nat'l Highway Traffic Safety Ad., 538 F.3d 1172, 1215-1217 (9th 
Cir. 2008).)  Thus, the amendments to the CEQA Guidelines developed pursuant to 
SB97 do not create new requirements; rather, they interpret and clarify existing CEQA 
law.   

 
Because the Amendments do not add any substantive requirements, they will not 

result in an adverse impact on businesses in California.  On the contrary, the 
amendments to this section are intended to reduce the costs of environmental review on 
lead agencies and project applicants by encouraging the use of existing environmental 
information where available.  (Pub. Resources Code, § 21003(d) (use information in 
existing EIRs in order to reduce duplication), (f) (environmental review should proceed 
in the most efficient manner possible).)    
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SECTION 15126.2.  CONSIDERATION AND DISCUSSION OF SIGNIFICANT 
ENVIRONMENTAL EFFECTS. 
 
 Amendments are proposed to two subdivisions of the existing section 15126.2.  
The first, to subdivision (c), adds a cross-reference to the Public Resources Code and 
another section of the State CEQA Guidelines.  This revision, therefore, qualifies as a 
―change without regulatory effect‖ pursuant to section 100(a)(4) of the Office of 
Administrative Law‘s regulations governing the rulemaking process.  (Cal. Code Regs., 
tit. 1, § 100(a)(4).)  The second change, made in response to public comments, adds a 
sentence to the end of existing subdivision (a).  That change is described in greater 
detail below. 
 
Specific Purposes of the Amendment 
 

Several comments submitted as part of the Natural Resources Agency‘s SB97 
rulemaking process urged it to develop guidance addressing the analysis of the impacts 
of climate change on a project.  These comments similarly suggested that such 
guidance was appropriate in light of the release of the draft California Climate 
Adaptation Strategy (Adaptation Strategy), developed pursuant to Executive Order S-
13-2008.  In considering such comments, it is important to understand several key 
differences between the Adaptation Strategy and the California Environmental Quality 
Act.  First, the Adaptation Strategy is a policy statement that contains 
recommendations; it is not a binding regulatory document.  Second, the Adaptation 
Strategy focuses on how the State can plan for the effects of climate change.  CEQA‘s 
focus, on the other hand, is the analysis of a particular project‘s greenhouse gas 
emissions on the environment, and mitigation of those emissions if impacts from those 
emissions are significant.  Given these differences, CEQA should not be viewed as the 
tool to implement the Adaptation Strategy; rather, as indicated in the Strategy‘s key 
recommendations, advanced programmatic planning is the primary method to 
implement the Adaptation Strategies.  

 
There is some overlap between CEQA and the Adaptation Strategy, however.  

As explained in both the Initial Statement of Reasons and in the Adaptation Strategy, 
section 15126.2 may require the analysis of the effects of a changing climate under 
certain circumstances.   (Initial Statement of Reasons, at pp. 68-69.)  In particular, 
Section 15126.2 already requires an analysis of placing a project in a potentially 
hazardous location.  Further, several questions in the Appendix G checklist already ask 
about wildfire and flooding risks.  Many comments on the proposed amendments asked 
for additional guidance, however.   

 
Having reviewed all of the comments addressing the effects of climate change, 

the Natural Resources Agency revised the proposed amendments to include a new 
sentence in Section 15126.2 clarifying the type of analysis that would be required.  
Existing section 15126.2(a) provides an example of a potential hazard requiring 
analysis: placing a subdivision on a fault line.  The new sentence adds further 
examples, as follows: 
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Similarly, the EIR should evaluate any potentially significant impacts of 
locating development in other areas susceptible to hazardous conditions 
(e.g., floodplains, coastlines, wildfire risk areas) as identified in 
authoritative hazard maps, risk assessments or in land use plans 
addressing such hazards areas. 

 
According to the Office of Planning and Research, at least sixty lead agencies already 
require this type of analysis.  (California Governor‘s Office of Planning and Research, 
State Clearinghouse, The California Planners‘ Book of Lists (January, 2009), at p. 109.)  
This addition is reasonably necessary to guide lead agencies as to the scope of 
analysis of a changing climate that is appropriate under CEQA.  
  

As revised, section 15126.2 would provide that a lead agency should analyze the 
effects of bringing development to an area that is susceptible to hazards such as 
flooding and wildfire, both as such hazards currently exist or may occur in the future.  
Several limitations apply to the analysis of future hazards, however.  For example, such 
an analysis may not be relevant if the potential hazard would likely occur sometime after 
the projected life of the project (i.e., if sea-level projections only project changes 50 
years in the future, a five-year project may not be affected by such changes).  
Additionally, the degree of analysis should correspond to the probability of the potential 
hazard.  (State CEQA Guidelines, § 15143 (―significant effects should be discussed with 
emphasis in proportion to their severity and probability of occurrence‖).)  Thus, for 
example, where there is a great degree of certainty that sea-levels may rise between 3 
and 6 feet at a specific location within 30 years, and the project would involve placing a 
wastewater treatment plant with a 50 year life at 2 feet above current sea level, the 
potential effects that may result from inundation of that plant should be addressed.  On 
the other extreme, while there may be consensus that temperatures may rise, but the 
magnitude of the increase is not known with any degree of certainty, effects associated 
with temperature rise would not need to be examined.  (State CEQA Guidelines, § 
15145 (―If, after thorough investigation, a lead agency finds that a particular impact is 
too speculative for evaluation, the agency should note its conclusion and terminate the 
discussion of the impact‖).)  Lead agencies are not required to generate their own 
original research on potential future changes; however, where specific information is 
currently available, the analysis should address that information.  (State CEQA 
Guidelines, § 15144 (environmental analysis ―necessarily involves some degree of 
forecasting.  While seeing the unforeseeable is not possible, an agency must use its 
best efforts to find out and disclose all that it reasonably can‖).) 

 



 

 43 

The decision in Baird v. County of Contra Costa (1995) 32 Cal.App.4th 1464, 
does not preclude this analysis.  In that case, the First District Court of Appeal held that 
a county was not required to prepare an EIR due solely to pre-existing soil 
contamination that the project would not change in any way.  (Id. at 1468.)  No evidence 
supported the petitioner‘s claim that the project would ―expose or exacerbate‖ the pre-
existing contamination, which was located several hundred to several thousand feet 
from the project site.  (Id. at n. 1.)  Moreover, the project would have no other significant 
effects on the environment, and other statutes exist to protect residents from 
contaminated soils.  Thus, the question confronting that court was whether pre-existing 
contamination near the project was, by itself, enough to require preparation of an EIR.  
It held that, in those circumstances, an EIR was not required.  That court also 
acknowledged, however, that where there is a potential for ultimately changing the 
environment, an EIR could be required.  (Id. at p. 1469.)  Thus, unlike the 
circumstances in the Baird case, the analysis required in section 15126.2(a) would 
occur if an EIR was otherwise required.  Similarly, the addition to that section 
contemplates hazards which the presence of a project could exacerbate (i.e., potential 
upset of hazardous materials in a flood, increased need for firefighting services, etc.).   

 
This revision was described in the Natural Resources Agency‘s Notice of 

Proposed Changes and the public was invited to present comments on that change.  
The Natural Resources Agency determined that the change was sufficiently related to 
the original proposal described in the Notice of Proposed Action, so a fifteen day 
comment period was appropriate.  It is sufficiently related because the Notice of 
Proposed Action explained that the rulemaking activity was intended to address the 
directive in SB97 to provide guidelines on the analysis of the ―effects of greenhouse gas 
emissions.‖  As explained in the Initial Statement of Reasons, the Natural Resources 
Agency initially chose not to provide specific guidance on the analysis of the effects of 
placing development in an area subject to the effects of climate change because the 
Agency interpreted existing section 15126.2(a) to already require that analysis under 
certain circumstances.  As indicated above, however, many comments on the proposed 
amendments suggested revisions to section 15126.2(a) to provide additional guidance.  
The areas susceptible to hazards include those that may result from a changing climate.  
Thus, the change is sufficiently related that a reasonable person would be put on notice 
that such a change could occur as a result of the rulemaking activity described in the 
Notice of Proposed Action.   

 
Finally, following review of comments on this revision, the Natural Resources 

Agency clarified that this analysis applies only to ―potentially significant‖ effects of 
locating developing in areas susceptible to hazards.  Because this revision clarifies the 
last sentence in section 15126.2(a), consistent with the Public Resources Code, and 
does not alter the requirements, rights, responsibilities, conditions, or prescriptions 
contained in the originally proposed text, this revision is nonsubstantial and need not be 
circulated for additional public review.  (Government Code, § 11346.8(c); Cal. Code 
Regs., tit. 1, § 40.) 
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Necessity 
 

The Legislature directed OPR and the Resources Agency to develop guidelines 
addressing the analysis of the effects of GHG emissions.  (Pub. Resources Code, § 
21083.05.)  As explained above, the effects of GHG emissions include flooding, sea-
level rise and wildfires.  Thus, the addition of a clarifying sentence to existing section 
15126.2(a), requiring analysis of the effects of placing developing in hazardous 
locations, is reasonably necessary to ensure that such analysis occurs with respect to 
areas subject to potential hazards resulting from climate change.   
 
Reasonable Alternatives to the Regulation, Including Alternatives that Would 
Lessen Any Adverse Impact on Small Business, and the Resources Agency’s 
Reasons for Rejecting Those Alternatives 
 

The Resources Agency considered reasonable alternatives to the Amendments 
and determined that no reasonable alternative would be more effective in carrying out 
the purpose for which the action is proposed or would be as effective as, and less 
burdensome to affected private persons than, the Amendments.  This conclusion is 
based on the Resources Agency‘s determination that the Amendments are necessary to 
implement the Legislature‘s directive in SB97 in a manner consistent with existing 
statutes and case law, and the Amendments add no new substantive requirements.  
The Resources Agency rejected the no action alternative because it would not achieve 
the objectives of the Amendments.  There are no alternatives available that would 
lessen any adverse impacts on small businesses, as any impacts would result from the 
implementation of existing law.   

 
Evidence Supporting an Initial Determination That the Action Will Not Have a 
Significant Adverse Economic Impact on Business 

 
The Amendments interpret and make specific statutory CEQA provisions and/or 

case law interpreting CEQA for analyzing the effects of GHG emissions that may result 
from proposed projects.  Many lead agencies, and some trial courts, have already 
determined that CEQA requires analysis and mitigation of GHG emissions independent 
of the SB97 CEQA Guidelines amendments.  The Office of Planning and Research, for 
example, has cataloged over 1,000 examples of CEQA documents, prepared between 
July 2006 and June 2009, analyzing and mitigating GHG emissions.  (Office of Planning 
and Research, Environmental Assessment Documents Containing a Discussion of 
Climate Change (Revised June 1, 2009).)  Further, several trial courts have found that 
existing CEQA law requires analysis and mitigation of GHG emissions.  (See, e.g., 
Muriettans for Smart Growth v. City of Murrieta et al., Riverside Co. Sup. Ct. Case No. 
RIC463320 (November 21, 2007); Env. Council of Sac. et al v. Cal. Dept. of Trans., 
Sacramento Sup. Ct. Case No. 07CS00967 (July 15, 2008) (citing Berkeley Keep Jets 
Over the Bay Committee v. Board of Commissions (2001) 91 Cal.App. 4th 1344, 1370-
1371 and State CEQA Guidelines section 15144 as requiring a lead agency to 
―meaningfully attempt to quantify the Project‘s potential impacts on GHG emissions and 
determine their significance‖ or at least to explain what steps were undertaken to 
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investigate the issue before concluding that the impact would be speculative).)  Finally, 
federal courts have interpreted the National Environmental Policy Act (―NEPA‖) to 
require an analysis of potential impacts of GHG emissions.  (See, e.g., Ctr. for 
Biological Diversity v. Nat'l Highway Traffic Safety Ad., 538 F.3d 1172, 1215-1217 (9th 
Cir. 2008).)  Thus, the amendments to the CEQA Guidelines developed pursuant to 
SB97 do not create new requirements; rather, they interpret and clarify existing CEQA 
law.   

 
Because the Amendments do not add any substantive requirements, they will not 

result in an adverse impact on businesses in California.  On the contrary, by providing 
greater certainty to lead agencies regarding the analysis that may be required of the 
potential effects of climate change on a project, the cost of environmental analysis, and 
potential litigation, may be reduced.     
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SECTION 15126.4.  CONSIDERATION AND DISCUSSION OF MITIGATION 
MEASURES PROPOSED TO MINIMIZE SIGNIFICANT EFFECTS. 
 
Specific Purposes of the Amendment 
 

Section 21083.05 of the Public Resources Code expressly requires OPR and the 
Resources Agency to develop regulations on the ―mitigation of greenhouse gas 
emissions.‖  The goals of this legislative mandate are to (1) reduce GHG emissions and 
(2) to provide consistency in the development of GHG emissions reduction measures.  
There is no indication, however, that the Legislature intended to alter any existing laws 
governing mitigation under CEQA.  The Amendments, therefore, interpret and make 
specific existing CEQA law and regulations for mitigation of significant impacts resulting 
from GHG emissions.   

 
Existing section 15126.4 provides guidance on CEQA‘s general mitigation 

requirements.  To emphasize that mitigation of GHG emissions is subject to those 
existing CEQA requirements, OPR and the Natural Resources Agency added a new 
subdivision (c) to the existing section 15126.4.  The Amendments identify five general 
methods of mitigation that may be tailored to the specific circumstances surrounding a 
specific project.  In response to public comments, the Natural Resources Agency 
provided additional guidance, described below, in the lead-in sentences introducing 
those five broad categories of mitigation.   
 
Mitigation of Greenhouse Gas Emissions 
 
 Comments submitted on the Amendments indicated general concerns that 
mitigation for GHG emissions may not be effective or reliable.  To further clarify the 
existing mitigation requirements that would apply to measures to reduce greenhouse 
gas emissions, the Natural Resources Agency revised the lead-in sentences in 
subdivision (c).  Specifically, the Natural Resources Agency added that all mitigation 
must be supported with substantial evidence and be capable of monitoring or reporting.  
This addition reflects the requirement in Public Resources Code that a lead agency‘s 
findings on mitigation be supported with substantial evidence and that it must adopt a 
mitigation monitoring and reporting program along with the project if mitigation 
measures are required.  (Public Resources Code, §§ 21081(a)(1), 21081.6.)   
 
 In response to comments, the Natural Resources Agency had originally also 
proposed to add a sentence indicating that only emissions reductions that were not 
required by some other law or contract could qualify as mitigation.  In response to 
comments on that proposed revision, that sentence is no longer proposed to be added 
to the lead-in section; rather, subdivision (c)(3) will be clarified, as described below. 
 
Mitigation Identified in an Existing Plan 
 

The first type of mitigation of GHG emissions that may be considered includes 
measures identified in an existing plan.  As indicated above, many agencies are 
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beginning to address GHG emissions at a planning level.  (OPR, Book of Lists, at pp. 
92-100.)  Some of those GHG reduction plans include specific measures that may be 
applied on a project-by-project basis.  (Ibid; see also Scoping Plan, Appendix C, at p. C-
49.)  Proposed subdivision (c)(1), therefore, would encourage lead agencies to look to 
adopted plans for sources of mitigation measures that could be applied to specific 
projects. 
 
Project Design Features 

 
The second type of measure that a lead agency should consider is project design 

features that will reduce project emissions.  Various project design features could be 
used to reduce GHG emissions from a wide variety of projects.  The CAPCOA White 
Paper provides examples of various project design features that may reduce emissions 
from commercial and residential buildings.  (CAPCOA White Paper, at pp. B-13 to B-
18.)  For example, according to the California Energy Commission, ―[r]esearch shows 
that increasing a community‘s density and its accessibility to jobs centers are the two 
most significant factors for reducing vehicle miles traveled,‖ which is an important 
component of reducing statewide emissions.  (California Energy Commission 2007, 
2007 Integrated Energy Policy Report, CEC-100-2007-008-CMF (―2007 IEPR‖), at p. 
12; see also CEC, The Role of Land Use in Meeting California’s Energy and Climate 
Goals (2007) at p. 20.)  This subdivision also refers specifically to measures identified in 
Appendix F, which include a variety of measures designed to reduce energy use.  By 
encouraging lead agencies to consider changes to the project itself, this subdivision 
further encourages the realization of co-benefits such as reduced energy costs for 
project occupants, increased amenities for non-vehicular transportation, and others.  
Thus, project design can reduce GHG emissions directly through efficiency and 
indirectly through resource conservation and recycling.  (Green Building Sector 
Subgroup of the Climate Action Team, Scoping Plan Measure Development and Cost 
Analysis (2008) at p. 6 to 9.)   
 
Off-Site Measures 
 

The third type of measures addressing GHG emissions is off-site measures  
including offsets.  Proposed subdivision (c)(3) recognizes the availability of various off-
site mitigation measures.  Such measures could include, among others, the purchase of 
carbon offsets, community energy conservation projects, and off-site forestry projects.  
(See, e.g., South Coast Air Quality Management District, SoCal Climate Solutions 
Exchange (June 2008), at pp.1; Rodeo Refinery Settlement Agreement, BAAQMD 
Carbon Offset Fund; Recommendations of the ETAAC, Final Report (February 2008) at 
pp. 9-5; ARB, Staff Report: Proposed Adoption of California Climate Action Registry 
Forestry Greenhouse Gas Protocols for Voluntary Purposes (October 17, 2007), at p. 
15 (―[t]he three protocols together – the sector, project, and certification protocols – are 
a cohesive and comprehensive set of methodologies for forest carbon accounting, and 
furthermore contain all the elements necessary to generate high quality carbon credits‖); 
see also Scoping Plan, Appendix C, at pp. C-21 to C-23.)  Off-site mitigation may be 
appropriate under various circumstances.  For example, such mitigation may be 
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appropriate where a project is incapable of design modifications that would sufficiently 
reduce GHG emissions within the project boundaries.  In that case, a lead agency could 
consider whether emissions reductions may be achieved through such measures as 
energy-efficiency upgrades within the community or reforestation programs.   

 
The reference to ―offsets‖ in subdivision(c)(3) generated several comments 

during the public review period.  The offsets concept is familiar in other aspects of air 
quality regulation.  The Federal Clean Air Act, for example, provides that increases in 
emissions from new or modified sources in a nonattainment area must be offset by 
reductions in existing emissions within the nonattainment area.  (See, e.g., 42 U.S.C. § 
7503(a)(1)(A).)  California laws also apply to offsets and emissions credits.  (See, e.g., 
Health & Saf. Code, § 39607.5.)  Those other laws generally require that emissions 
offsets must be ―surplus‖ or ―additional‖.  Comments on the proposed amendments 
suggested that to be used for CEQA mitigation purposes, offsets should also be 
―additional.‖  Thus, the Natural Resources Agency further refined the revisions it 
publicized on October 23, 2009, by deleting the lead-in sentence stating that 
―Reductions in emissions that are not otherwise required may constitute mitigation 
pursuant to this subdivision,‖ and amending subdivision (c)(3) to state that mitigation 
may include ―Off-site measures, including offsets that are not otherwise required, to 
mitigate a project‘s emissions[.]‖   

 
Moving this concept from the general provisions on mitigation of greenhouse gas 

emissions to the provision on offsets does not materially alter the rights or conditions in 
the originally proposed text because the ―not otherwise required‖ concept would only 
make sense in the context of offsets.  Because this revision clarifies section 
15126.4(c)(3), consistent with the Public Resources Code and cases interpreting it, and 
does not alter the requirements, rights, responsibilities, conditions, or prescriptions 
contained in the originally proposed text, this revision is nonsubstantial and need not be 
circulated for additional public review.  (Government Code, § 11346.8(c); Cal. Code 
Regs., tit. 1, § 40.)  
 
Sequestration 
 

The fourth type of GHG emissions mitigation measure is sequestration.  Indeed, 
one way to reduce a project‘s GHG emissions is to sequester project-related GHG 
emissions and thereby prevent them from being released into the atmosphere.  At 
present, the most readily available, and accountable, way to sequester GHGs is forest 
management.  California forests have a ―unique capacity to remove [carbon dioxide, a 
GHG,] from the air and store it long-term as carbon.‖  (Scoping Plan, Appendix C, at p. 
C-165.)  Forest sequestration functions are, therefore, a key part of the ARB‘s Scoping 
Plan and reduction effort.  (Scoping Plan, at pp. 64-65.)   

 
The California Climate Action Team has also identified several forest-related 

sequestration strategies, including, reforestation, conservation forest management, 
conservation (i.e., avoided development), urban forestry, and fuels management and 
biomass.  (ARB, Staff Report: Proposed Adoption of California Climate Action Registry 
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Forestry Greenhouse Gas Protocols for Voluntary Purposes (October 17, 2007), at pp. 
6-7.)  ARB has adopted Forest Protocols for large forestry projects.  (ARB, Resolution 
07-44 (adopting California Climate Action Registry Forestry Sector Protocol (September 
2007), Forest Project Protocol (September 2007) and Forest Verification Protocol (May 
2007).)  ARB has also adopted Urban Forest Protocols for urban forestry projects.  
(California Climate Action Registry, Urban Forest Project Reporting Protocol and 
Verification Protocol (August 2008) (ARB adopted on September 25, 2008).)  Such 
projects could be located on the project site or off-site.  (Urban Forest Project Reporting 
Protocol, at pp. 4-5.)  The protocols include methods of measuring the ability of various 
forestry projects to store capture and store carbon.   
 

Consistent with section 15126.4(a), a lead agency must support its choice of, and 
its determination of the effectiveness of, any reduction measures with substantial 
evidence.  Substantial evidence in the record must demonstrate that any mitigation 
program or measure is will result in actual emissions reductions.  As a practical matter, 
where a mitigation program or measure is consistent with protocols adopted or 
approved by an agency with regulatory authority to develop such a program, a lead 
agency will more easily be able to demonstrate that off-site mitigation will actually result 
in emissions reductions.  Examples of such protocols include the forestry protocols 
described above.  Where a mitigation proposal cannot be verified with an existing 
protocol, a greater evidentiary showing may be required.  
 
Measures to be Implemented on a Project-by-Project Basis 
 

Finally, the fifth type of measure that could reduce GHG emissions at a planning 
level is the development of binding measures to be implemented on a project-specific 
basis.  As explained in greater detail in the discussion of proposed section 15183.5, 
below, ARB‘s Scoping Plan strongly encourages local agencies to develop plans to 
reduce GHG emissions throughout the community.  In addition, the CEC‘s Power Plant 
Siting Committee is assessing the impacts of GHG emission from proposed new power 
plants and how they can be mitigated. Comments received during the CEC‘s 
informational proceedings warranted a lengthy discussion on the practical application of 
a programmatic approach to mitigating GHG emissions from new power plants. (CEC, 
Committee Guidance on Fulfilling California Environmental Quality Act Responsibilities 
for Greenhouse Gas Impacts in Power Plant Siting Applications (2009) at p. 26 to 28.)  
Existing State CEQA Guidelines sections 15168(b)(4) and 15168(c)(3) recognize that 
programmatic documents provide an opportunity to develop mitigation plans that will 
apply on a project-specific basis.  Proposed subdivision (c)(5) recognizes that, for a 
planning level decision, appropriate mitigation of GHG emissions may include the 
development of a program to be implemented on a project-by-project basis.  (State 
CEQA Guidelines, § 15126.4(a)(2) (―[i]n the case of the adoption of a plan, policy, 
regulation, or other public project, mitigation measures can be incorporated into the 
plan, policy, regulation or project design‖).)   

 
This type of mitigation is subject to the limits of existing law, however.  Thus, 

proposed subdivision (c)(5) should not be interpreted to allow deferral of mitigation.  
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Rather, it is subject to the rule in existing section 15126.4(a)(1)(B) that such measures 
―may specify performance standards which would mitigate the significant effect of the 
project and which may be accomplished in more than one specified way.‖  (See also 
San Joaquin Raptor Rescue Center v. County of Merced (2007) 149 Cal. App. 4th 645, 
670-71.)   
 
Suggestions Rejected 
 

During its public involvement process, OPR received comments on its 
preliminary draft of the proposed amendments related to mitigation.  Some comments 
suggested provisions that were not included in these Proposed Amendments.  Several 
comments, for example, suggested that the Guidelines provide a specific ―hierarchy‖ of 
mitigation requiring lead agencies to mitigate GHG emissions on-site where possible, 
and to allow consideration and use of off-site mitigation only if on-site mitigation is 
impossible or insufficient.  OPR and the Resources Agency recognize that there may be 
circumstances in which requiring on-site mitigation may result in various co-benefits for 
the project and local community, and that monitoring the implementation of such 
measures may be easier.  However, CEQA leaves the determination of the precise 
method of mitigation to the discretion of lead agencies.  (State CEQA Guidelines, § 
15126.4(a)(1)(B); see also San Franciscans Upholding the Downtown Plan v. City & Co. 
of San Francisco (2002) 102 Cal. App. 4th 656, 697.)  
  

Several comments also suggested that mitigation for GHG emissions must be 
―real, permanent, quantifiable, verifiable, and enforceable.‖  The Proposed Amendments 
do not include such standards, however, for several reasons.  The proposed standard 
appears to have been derived from section 38562(d) of the Health and Safety Code, 
which prescribes requirements for regulations to be promulgated to implement AB32.  
AB32 is a separate statutory scheme, and, as noted above, there is no indication that 
the legislature intended to alter standards for mitigation under CEQA.  Similarly, 
standards for mitigation under CEQA already exist and are set out in section 
15126.4(a).  Specifically, mitigation must be fully enforceable, which implies that the 
measure is also real and verifiable.  Additionally, substantial evidence in the record 
must support an agency‘s conclusion that mitigation will be effective, and in the context 
of an EIR, courts will defer to an agency‘s determination of a measure‘s effectiveness.  
(Environmental Council of Sacramento v. City of Sacramento (2006) 147 Cal.App.4th 
1018, 1041 (mitigation ratio is supportable even at less than 1:1 given the project‘s 
circumstances); Ass’n of Irritated Residents v. County of Madera (2003) 107 
Cal.App.4th 1383, 1398 (lead agency has discretion to resolve dispute regarding the 
effectiveness of an EIR‘s mitigation measures).)  No existing law requires CEQA 
mitigation to be quantifiable.  Rather, mitigation need only be ―roughly proportional‖ to 
the impact being mitigated.  (State CEQA Guidelines, § 15126.4(a)(4)(B); see also id. at 
§ 15142.)   
 
Necessity 
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 The Legislature directed OPR and the Resources Agency to develop guidelines 
on the mitigation of GHG emissions.  (Pub. Resources Code, § 21083.05.)  The 
proposed subdivision (c) sets out types of mitigation of GHG emissions that a lead 
agency may consider.  Thus, that subdivision is reasonably necessary to implement the 
Legislature‘s directive. 
 
Reasonable Alternatives to the Regulation, Including Alternatives that Would 
Lessen Any Adverse Impact on Small Business, and the Resources Agency’s 
Reasons for Rejecting Those Alternatives 
 

The Resources Agency considered reasonable alternatives to the proposed 
action and determined that no reasonable alternative would be more effective in 
carrying out the purpose for which the action is proposed or would be as effective as, 
and less burdensome to affected private persons than, the proposed action.  This 
conclusion is based on the Resources Agency‘s determination that the proposed action 
is necessary to implement the Legislature‘s directive in SB97 in a manner consistent 
with existing statutes and case law, and the proposed action adds no new substantive 
requirements.  The Resources Agency rejected the no action alternative because it 
would not achieve the objectives of the proposed revisions.  There are no alternatives 
available that would lessen any adverse impacts on small businesses, as any impacts 
would result from the implementation of existing law.    

 
Evidence Supporting an Initial Determination That the Action Will Not Have a 
Significant Adverse Economic Impact on Business 

 
The proposed action interprets and makes specific statutory CEQA provisions 

and/or case law interpreting CEQA for mitigating the impacts of GHG emissions that 
may result from proposed projects.  Many lead agencies, and some trial courts, have 
already determined that CEQA requires analysis and mitigation of GHG emissions 
independent of the SB97 CEQA Guidelines amendments.  The Office of Planning and 
Research, for example, has cataloged over 1,000 examples of CEQA documents, 
prepared between July 2006 and June 2009, analyzing and mitigating GHG emissions.  
(Office of Planning and Research, Environmental Assessment Documents Containing a 
Discussion of Climate Change (Revised June 1, 2009).)  Further, several trial courts 
have found that existing CEQA law requires analysis and mitigation of GHG emissions.  
(See, e.g., Muriettans for Smart Growth v. City of Murrieta et al., Riverside Co. Sup. Ct. 
Case No. RIC463320 (November 21, 2007); Env. Council of Sac. et al v. Cal. Dept. of 
Trans., Sacramento Sup. Ct. Case No. 07CS00967 (July 15, 2008) (citing Berkeley 
Keep Jets Over the Bay Committee v. Board of Commissions (2001) 91 Cal.App. 4th 
1344, 1370-1371 and State CEQA Guidelines section 15144 as requiring a lead agency 
to ―meaningfully attempt to quantify the Project‘s potential impacts on GHG emissions 
and determine their significance‖ or at least to explain what steps were undertaken to 
investigate the issue before concluding that the impact would be speculative).)  Finally, 
federal courts have interpreted the National Environmental Policy Act (―NEPA‖) to 
require an analysis of potential impacts of GHG emissions.  (See, e.g., Ctr. for 
Biological Diversity v. Nat'l Highway Traffic Safety Ad., 538 F.3d 1172, 1215-1217 (9th 
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Cir. 2008).)  Thus, the amendments to the CEQA Guidelines developed pursuant to 
SB97 do not create new requirements; rather, they interpret and clarify existing CEQA 
law.   

 
Because the proposed action does not add any substantive requirements, it will 

not result in an adverse impact on businesses in California.  On the contrary, by 
providing greater certainty to lead agencies regarding the determination of significance 
of GHG emissions, the cost of environmental analysis, and potential litigation, may be 
reduced.  
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SECTION 15130.  DISCUSSION OF CUMULATIVE IMPACTS 
 
Specific Purposes of the Amendment 
 
 The Proposed Amendments include two revisions to the existing section 15130 
of the State CEQA Guidelines.  The two proposed amendments are described below. 
 
Section 15130(b)(1)(B) 
 

Section 21083(b) of the Public Resources Code requires that an EIR be prepared 
if the ―possible effects of a project are individually limited but cumulatively considerable.‖  
That section further defines "cumulatively considerable" to mean that ―the incremental 
effects of an individual project are considerable when viewed in connection with the 
effects of past projects, the effects of other current projects, and the effects of probable 
future projects.‖   

 
In determining whether a project may have significant cumulative impacts, a lead 

agency must engage in a two-step process.  First, it must determine the extent of the 
cumulative problem.  To do so, a lead agency must examine the ―effects of past 
projects, the effects of other current projects, and the effects of probable future 
projects.‖  Once it does so, the lead agency then determines whether the project‘s 
incremental contribution to that problem is cumulatively considerable.  Section 21100(e) 
further provides that ―[p]reviously approved land use documents, including but not 
limited to, general plans, specific plans, and local coastal plans, may be used in a 
cumulative impact analysis.‖ 
 

The existing Guideline section 15130(b) addresses the first step of the process.  
It offers two options for estimating the effects resulting from past, present and 
reasonably foreseeable projects.  A lead agency may either rely on a list of such 
projects, or a summary of projections to estimate cumulative impacts.  Existing section 
15130(b)(1)(B) allows a lead agency to rely on projections in a land use document or 
certified environmental document that addresses the cumulative impact under 
consideration.   

 
The proposed amendments would clarify that plans providing such projections 

need not be limited to land use plans, so long as the plan evaluates the relevant 
cumulative effect.  The proposed amendments would also allow a lead agency to rely 
on information provided in regional modeling programs.  The best projections of the 
cumulative effect of GHG emissions may be available in up-to-date models such as the 
International Council for Local Environmental Initiative‘s Local Government GHG 
Protocol8 and the California Climate Action Reserve‘s Registry general,9 industry10 and 

                                                 
8 ICLEI (2008) Local Government Operations Protocol; Accessed 6/08/09, http://www.icleiusa.org/action-
center/tools/lgo-protocol-1 
9 California Climate Action Registry (2009) General Reporting Protocol: Accessed 6/08/09, 
http://www.climateregistry.org/resources/docs/protocols/grp/GRP_3.1_January2009.pdf 
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project type protocols.11  Such projections may also be supplied in plans that are not 
strictly ―land use‖ plans.  For example, regional transportation plans in certain areas will 
ultimately include sustainable community strategies which will include projections a 
region‘s GHG emissions and related cumulative effects.  (Gov Code, § 65080(b)(2).)  
Finally, some agencies are beginning to develop GHG reduction plans or climate action 
plans that may also include such projections.  (ARB, Scoping Plan, Appendix C, at p. C-
49; OPR, Book of Lists, at pp. 92-100.)   
 

The proposed amendments are consistent with section 21083 of the Public 
Resources Code and CEQA case law.  Section 21083 requires consideration of ―the 
effects of past projects, the effects of other current projects, and the effects of probable 
future projects.‖  Projections in the listed types of plans and models may include 
inventories of existing emissions and projected future emissions.  Section 21100 of the 
Public Resources Code provides that land use plans ―may‖ be used in a cumulative 
impacts analysis, but that section does not purport to limit the types of plans that can be 
used in a cumulative impacts analysis to land use plans.  Finally, case law has 
supported reliance on projections provided by industry, for example, to satisfy the 
requirement for a discussion of impacts caused by closely related projects.  (Ass’n of 
Irritated Residents, supra, 107 Cal. App. 4th at 1404.) 
 

While models may provide the most up to date information, lead agencies should 
still look first to information provided in adopted or certified environmental documents.  
First, such information has already gone through a public and agency review process.  
Second, to the extent the model provides information that is not provided in the prior 
environmental document, the relationship of the model and applicable plans must be 
explained, along with any changes in circumstances. 
 
Section 15130(d) 
 
 The Office of Planning and Research had originally proposed the addition of 
certain plans to section 15130(d).  That section states that previously approved land use 
plans may be used in a cumulative impacts analysis.  Those additions were 
inadvertently excluded from the proposed amendments that were made available for 
public review on July 3, 2009.  Therefore, the revisions were added to revisions that 
were made publicly available on October 23, 2009.   
 
 The added plans include regional transportation plans and plans for the reduction 
of greenhouse gas emissions.  This change is sufficiently related to the proposal that 
was originally published.  Those plans were proposed for addition to other sections of 
the proposed amendments, for example, and comments were submitted regarding the 
use of such plans in cumulative impacts analysis.  Plans for the reduction of 
greenhouse gas emissions were described under section 15064(h)(3), above.  Regional 

                                                                                                                                                             
10 California Climate Action Registry (2005) Industry Specific Protocols: Accessed 06/08/09, 
http://www.climateregistry.org/tools/protocols/industry-specific-protocols.html 
11 California Climate Action Registry (2007) Project Protocols: Accessed 06/08/09, 
http://www.climateregistry.org/tools/protocols/project-protocols.html 



 

 55 

transportation plans may contain information regarding transportation-related 
greenhouse gas emissions that may be useful in a cumulative impacts analysis.  As 
explained above, regional transportation plans in certain areas will ultimately include 
sustainable community strategies which will include projections a region‘s GHG 
emissions and related cumulative effects.  (Gov Code, § 65080(b)(2).)  Thus, these 
additions are reasonably necessary to ensure that public agencies perform a cumulative 
impacts analysis of greenhouse gas emissions as required by Public Resources Code 
section 21083.05.  The additions are also consistent with Public Resources Code 
section 21100(e) which provides that previously adopted land use plans may be used in 
a cumulative impacts analysis.    
 
Section 15130(f) 
 

The Natural Resources Agency originally proposed to add subdivision (f) to 
section 15130 to clarify that sections 21083 and 21083.05 of the Public Resources 
Code do not require a detailed analysis of GHG emissions solely due to the emissions 
of other projects.  (State CEQA Guidelines, § 15130(a)(1); Santa Monica Chamber of 
Commerce v. City of Santa Monica (2002) 101 Cal.App.4th 786, 799.)  Rather, 
proposed subdivision (f) would have provided that a detailed analysis is required when 
evidence shows that the incremental contribution of the project‘s GHG emissions is 
cumulatively considerable when added to other cumulative projects.  (CBE, supra, 103 
Cal.App.4th at 119-120.)  In essence, the proposed addition would be a restatement of 
law as applied to GHG emissions.  Analysis of GHG emissions as a cumulative impact 
is consistent with case law arising under the National Environmental Policy Act.  (See, 
e.g., Ctr. for Biological Diversity v. Nat'l Highway Traffic Safety Ad., 538 F.3d 1172, 
1215-1217 (9th Cir. 2008).)  Other portions of these proposed Guidelines address how 
lead agencies may determine whether a project‘s emissions are cumulatively 
considerable.  (See, e.g., Proposed Sections 1506(h)(3) and 15064.4.) 

 
Public comments noted, however, that the new subdivision merely restated the 

law, and was capable of misinterpretation.  The Natural Resources Agency, therefore, 
determined that because other provisions of the Amendments address the analysis of 
greenhouse gas emissions as a cumulative impact, and because the reasoning of those 
is fully explained in the Initial Statement of Reasons, subdivision (f) should not be added 
to the CEQA Guidelines.  The deletion was reflected in the revisions that were made 
available for further public review and comment on October 23, 2009. 
 
Necessity 
 

Sections 21083 and 21083.05 of the Public Resources Code respectively require 
that an EIR analyze cumulative impacts and that the effects of GHG emissions be 
analyzed in CEQA documents.  The Amendments include guidance to assist lead 
agencies to evaluate the cumulative impacts of GHG emissions where an EIR is 
required.  Thus, the Amendments are reasonably necessary to implement the 
Legislature‘s directive.   
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Reasonable Alternatives to the Regulation, Including Alternatives that Would 
Lessen Any Adverse Impact on Small Business, and the Resources Agency’s 
Reasons for Rejecting Those Alternatives 
 

The Resources Agency considered reasonable alternatives to the Amendments 
and determined that no reasonable alternative would be more effective in carrying out 
the purpose for which the action is proposed or would be as effective as, and less 
burdensome to affected private persons than, the Amendments.  This conclusion is 
based on the Resources Agency‘s determination that the Amendments are necessary to 
implement the Legislature‘s directive in SB97 in a manner consistent with existing 
statutes and case law, and the Amendments add no new substantive requirements.  
The Resources Agency rejected the no action alternative because it would not achieve 
the objectives of the Amendments.  There are no alternatives available that would 
lessen any adverse impacts on small businesses, as any impacts would result from the 
implementation of existing law.     

 
Evidence Supporting an Initial Determination That the Action Will Not Have a 
Significant Adverse Economic Impact on Business 
 

The Amendments interpret and make specific statutory CEQA provisions and/or 
case law interpreting CEQA for analysis and mitigation of GHG emissions that may 
result from proposed projects.  Many lead agencies, and some trial courts, have already 
determined that CEQA requires analysis and mitigation of GHG emissions independent 
of the SB97 CEQA Guidelines amendments.  The Office of Planning and Research, for 
example, has cataloged over 1,000 examples of CEQA documents, prepared between 
July 2006 and June 2009, analyzing and mitigating GHG emissions.  (Office of Planning 
and Research, Environmental Assessment Documents Containing a Discussion of 
Climate Change (Revised June 1, 2009).)  Further, several trial courts have found that 
existing CEQA law requires analysis and mitigation of GHG emissions.  (See, e.g., 
Muriettans for Smart Growth v. City of Murrieta et al., Riverside Co. Sup. Ct. Case No. 
RIC463320 (November 21, 2007); Env. Council of Sac. et al v. Cal. Dept. of Trans., 
Sacramento Sup. Ct. Case No. 07CS00967 (July 15, 2008) (citing Berkeley Keep Jets 
Over the Bay Committee v. Board of Commissions (2001) 91 Cal.App. 4th 1344, 1370-
1371 and State CEQA Guidelines section 15144 as requiring a lead agency to 
―meaningfully attempt to quantify the Project‘s potential impacts on GHG emissions and 
determine their significance‖ or at least to explain what steps were undertaken to 
investigate the issue before concluding that the impact would be speculative).)  Finally, 
federal courts have interpreted the National Environmental Policy Act (―NEPA‖) to 
require an analysis of potential impacts of GHG emissions.  (See, e.g., Ctr. for 
Biological Diversity v. Nat'l Highway Traffic Safety Ad., 538 F.3d 1172, 1215-1217 (9th 
Cir. 2008).)  Thus, the amendments to the CEQA Guidelines developed pursuant to 
SB97 do not create new requirements; rather, they interpret and clarify existing CEQA 
law.   

 
Because the Amendments do not add any substantive requirements, they will not 

result in an adverse impact on businesses in California.  On the contrary, the 
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amendments to this section are intended to reduce the costs of environmental review on 
lead agencies and project applicants by encouraging the use of existing environmental 
analysis where available.  (Pub. Resources Code, § 21003(d) (use information in 
existing EIRs in order to reduce duplication), (f) (environmental review should proceed 
in the most efficient manner possible).) 
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SECTION 15150.  INCORPORATION BY REFERENCE 
 
Specific Purposes of the Amendment 
 

The existing CEQA Guidelines allow lead agencies to incorporate information 
from other documents by reference.  (State CEQA Guidelines, § 15150.)  Doing so 
permits a lead agency to avoid repetitious analysis of general matters and to reduce 
paperwork.  (Pub. Resources Code § 21003 (it is state policy that ―persons and public 
agencies involved in the environmental review process be responsible for carrying out 
the process in the most efficient, expeditious manner in order to conserve the available 
financial, governmental, physical, and social resources with the objective that those 
resources may be better applied toward the mitigation of actual significant effects on the 
environment‖).)  Existing Guidelines section 15150(f) provides that ―[i]ncorporation by 
reference is most appropriate for including long, descriptive, or technical materials that 
provide general background but do not contribute directly to the analysis of the problem 
at hand.‖   
 

The key requirements for documents that may be incorporation by reference are 
set forth in the statutory definition of ―EIR.‖  (Pub. Resources Code, § 21061.)  Those 
requirements include: 
 

 The incorporated information is a matter of public record or is generally available 
to the public; and  

 The incorporated information is reasonably available for inspection at a public 
place or public building. 

 
Descriptions of global, statewide and regional GHG emissions are particularly 

well-suited to incorporation by reference.  Such descriptions can be technical and 
lengthy.  (Public Policy Institute of California, Climate Policy at the Local Level: A 
Survey of California‘s Cities and Counties (November 2008), at pp. 24-32 (describing 
barriers and constraints to adoption of climate action plans and policies).)  General 
descriptions may also remain current enough to be used in several successive 
environmental documents.  In fact, OPR has found that many agencies are addressing 
GHG emissions in programmatic documents that could be incorporated by reference 
into later documents.  (OPR, Book of Lists, at pp. 92-100.)  Thus, the Resources 
Agency and OPR find that addition of subdivision (e)(4) is reasonably necessary to 
effectuate the legislative directive that public agencies conduct environmental review in 
the most efficient manner possible. 
 
Necessity 
 
 The Legislature directed OPR and the Resources Agency to develop guidelines 
on the analysis of GHG emissions.  (Pub. Resources Code, § 21083.05.)  The 
Legislature has further directed that resources be conserved wherever possible in the 
analysis of environment impacts.  (Id. at § 21003.)  Thus, the amendment to add GHG 
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analyses to the list of documents that may be incorporated by reference is reasonably 
necessary to implement the Legislature‘s directive. 
 
Reasonable Alternatives to the Regulation, Including Alternatives that Would 
Lessen Any Adverse Impact on Small Business, and the Resources Agency’s 
Reasons for Rejecting Those Alternatives 
 

The Resources Agency considered reasonable alternatives to the Amendments 
and determined that no reasonable alternative would be more effective in carrying out 
the purpose for which the action is proposed or would be as effective as, and less 
burdensome to affected private persons than, the Amendments.  This conclusion is 
based on the Resources Agency‘s determination that the Amendments are necessary to 
implement the Legislature‘s directive in SB97 in a manner consistent with existing 
statutes and case law, and the proposed action adds no new substantive requirements.  
The Resources Agency rejected the no action alternative because it would not achieve 
the objectives of the proposed revisions.  There are no alternatives available that would 
lessen any adverse impacts on small businesses, as any impacts would result from the 
implementation of existing law.     
 
Evidence Supporting an Initial Determination That the Action Will Not Have a 
Significant Adverse Economic Impact on Business 
 

The Amendments interpret and make specific statutory CEQA provisions and/or 
case law interpreting CEQA for analysis and mitigation of GHG emissions that may 
result from proposed projects.  Many lead agencies, and some trial courts, have already 
determined that CEQA requires analysis and mitigation of GHG emissions independent 
of the SB97 CEQA Guidelines amendments.  The Office of Planning and Research, for 
example, has cataloged over 1,000 examples of CEQA documents, prepared between 
July 2006 and June 2009, analyzing and mitigating GHG emissions.  (Office of Planning 
and Research, Environmental Assessment Documents Containing a Discussion of 
Climate Change (Revised June 1, 2009).)  Further, several trial courts have found that 
existing CEQA law requires analysis and mitigation of GHG emissions.  (See, e.g., 
Muriettans for Smart Growth v. City of Murrieta et al., Riverside Co. Sup. Ct. Case No. 
RIC463320 (November 21, 2007); Env. Council of Sac. et al v. Cal. Dept. of Trans., 
Sacramento Sup. Ct. Case No. 07CS00967 (July 15, 2008) (citing Berkeley Keep Jets 
Over the Bay Committee v. Board of Commissions (2001) 91 Cal.App. 4th 1344, 1370-
1371 and State CEQA Guidelines section 15144 as requiring a lead agency to 
―meaningfully attempt to quantify the Project‘s potential impacts on GHG emissions and 
determine their significance‖ or at least to explain what steps were undertaken to 
investigate the issue before concluding that the impact would be speculative).)  Finally, 
federal courts have interpreted the National Environmental Policy Act (―NEPA‖) to 
require an analysis of potential impacts of GHG emissions.  (See, e.g., Ctr. for 
Biological Diversity v. Nat'l Highway Traffic Safety Ad., 538 F.3d 1172, 1215-1217 (9th 
Cir. 2008).)  Thus, the amendments to the CEQA Guidelines developed pursuant to 
SB97 do not create new requirements; rather, they interpret and clarify existing CEQA 
law.   
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Because the Amendments do not add any substantive requirements, they will not 

result in an adverse impact on businesses in California.  On the contrary, the 
amendments to this section are intended to reduce the costs of environmental review on 
lead agencies and project applicants by encouraging the use of existing environmental 
analysis where available.  (Pub. Resources Code, § 21003(d) (use information in 
existing EIRs in order to reduce duplication), (f) (environmental review should proceed 
in the most efficient manner possible).) 
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SECTION 15183.  PROJECTS CONSISTENT WITH A COMMUNITY PLAN OR 
ZONING 
 
Specific Purposes of the Amendment 
 

Section 21083.3 of the Public Resources Code provides that projects that are 
consistent with a General Plan, Community Plan or Zoning may not need to analyze 
cumulative effects that have already been analyzed in an EIR on the prior planning or 
zoning action.  The exemption may apply, for example, where ―uniformly applied 
development policies or standards‖ will substantially mitigate a cumulative effect.  (Pub. 
Resources Code, § 21083.3(d).)  The statute does not define what types of 
development policies or standards may be used in this context.  It does provide, 
however, that such standards or policies must have been adopted by the lead agency 
with a finding, supported with substantial evidence, that the policy or standard will 
substantially mitigate the environmental effect under consideration.  (Ibid.)  Existing 
Guidelines section 15183 provides several non-exclusive examples of policies and 
standards that might apply in the context of section 21083.3, including grading 
ordinances and floodplain protection ordinances.   

 
The inclusion of ―[r]equirements for reducing greenhouse gas emissions, as set 

forth in adopted land use plans, policies or regulations‖ among the list of examples of 
―uniformly applied development policies or standards‖ is consistent with the direction in 
section 21083.3.  First, the text provides that such requirements would be ―adopted‖ by 
the lead agency.  Second, they would be ―development policies or standards‖ because 
the requirements would be contained in an adopted ―land use plan, policy or regulation.‖  
Finally, such requirements could substantially mitigate the effects of GHG emissions by 
―reducing greenhouse gas emissions‖ in the adopting jurisdiction.  (Proposed Section 
15183.5(b) would provide elements that may be included in a GHG emissions reduction 
plan that might be used in the context of section 15183.) 

 
One comment submitted during OPR‘s public involvement process questioned 

whether such requirements relating to reductions in GHG emissions would be kept 
current.  (See, e.g., Letter from Joyce Dillard to OPR, January 26, 2009.)  Section 
21083.3 specifically provides, however, that such requirements would not apply in this 
context if ―substantial new information shows that the policies or standards will not 
substantially mitigate the environmental effect.‖  (Pub. Resources Code, § 21083.3(d).)  
Therefore, lead agencies have an incentive to ensure that their policies remain current. 
 
Necessity 
 

The Legislature directed OPR and the Resources Agency to develop guidelines 
on the analysis of GHG emissions.  (Pub. Resources Code, § 21083.05.)  The addition 
to section 15183 is reasonably necessary to carry out the legislature‘s intent that 
projects that are consistent with General Plans, Community Plans and Zoning benefit 
from streamlined CEQA review.  Several jurisdictions are beginning to include 
requirements for reducing GHG emissions in their general plans.  (OPR, Book of Lists, 
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at pp. 92-100; Scoping Plan, Appendix C, at p. C-49.)  The addition is also reasonably 
necessary to effectuate the legislature‘s intent that OPR and the Resources Agency 
provide guidance on how to analyze GHG emissions.   
 
Reasonable Alternatives to the Regulation, Including Alternatives that Would 
Lessen Any Adverse Impact on Small Business, and the Resources Agency’s 
Reasons for Rejecting Those Alternatives 
 

The Resources Agency considered reasonable alternatives to the Amendments  
and determined that no reasonable alternative would be more effective in carrying out 
the purpose for which the action is proposed or would be as effective as, and less 
burdensome to affected private persons than, the Amendments.  This conclusion is 
based on the Resources Agency‘s determination that the Amendments are necessary to 
implement the Legislature‘s directive in SB97 in a manner consistent with existing 
statutes and case law, and the Amendments add no new substantive requirements.  
The Resources Agency rejected the no action alternative because it would not achieve 
the objectives of the proposed revisions.  There are no alternatives available that would 
lessen any adverse impacts on small businesses, as any impacts would result from the 
implementation of existing law.     
 
Evidence Supporting an Initial Determination That the Action Will Not Have a 
Significant Adverse Economic Impact on Business 
 

The Amendments interpret and make specific statutory CEQA provisions and/or 
case law interpreting CEQA for analysis and mitigation of GHG emissions that may 
result from proposed projects.  Many lead agencies, and some trial courts, have already 
determined that CEQA requires analysis and mitigation of GHG emissions independent 
of the SB97 CEQA Guidelines amendments.  The Office of Planning and Research, for 
example, has cataloged over 1,000 examples of CEQA documents, prepared between 
July 2006 and June 2009, analyzing and mitigating GHG emissions.  (Office of Planning 
and Research, Environmental Assessment Documents Containing a Discussion of 
Climate Change (Revised June 1, 2009).)  Further, several trial courts have found that 
existing CEQA law requires analysis and mitigation of GHG emissions.  (See, e.g., 
Muriettans for Smart Growth v. City of Murrieta et al., Riverside Co. Sup. Ct. Case No. 
RIC463320 (November 21, 2007); Env. Council of Sac. et al v. Cal. Dept. of Trans., 
Sacramento Sup. Ct. Case No. 07CS00967 (July 15, 2008) (citing Berkeley Keep Jets 
Over the Bay Committee v. Board of Commissions (2001) 91 Cal.App. 4th 1344, 1370-
1371 and State CEQA Guidelines section 15144 as requiring a lead agency to 
―meaningfully attempt to quantify the Project‘s potential impacts on GHG emissions and 
determine their significance‖ or at least to explain what steps were undertaken to 
investigate the issue before concluding that the impact would be speculative).)  Finally, 
federal courts have interpreted the National Environmental Policy Act (―NEPA‖) to 
require an analysis of potential impacts of GHG emissions.  (See, e.g., Ctr. for 
Biological Diversity v. Nat'l Highway Traffic Safety Ad., 538 F.3d 1172, 1215-1217 (9th 
Cir. 2008).)  Thus, the amendments to the CEQA Guidelines developed pursuant to 
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SB97 do not create new requirements; rather, they interpret and clarify existing CEQA 
law.   

 
Because the Amendments do not add any substantive requirements, they will not 

result in an adverse impact on businesses in California.  On the contrary, the 
amendments to this section are intended to reduce the costs of environmental review on 
lead agencies and project applicants by encouraging the use of existing environmental 
analysis where available.  (Pub. Resources Code, § 21003(d) (use information in 
existing EIRs in order to reduce duplication), (f) (environmental review should proceed 
in the most efficient manner possible).) 
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SECTION 15183.5.  TIERING AND STREAMLINING THE ANALYSIS OF 
GREENHOUSE GAS EMISSIONS 
 
Specific Purposes of the Amendment 
 

In adopting SB375, the Legislature found that ―[n]ew provisions of CEQA should 
be enacted so that the statute encourages … local governments to make land use 
decisions that will help the state achieve its climate goals under AB 32[.]‖  (Statutes 
2008, Ch. 728, § 1(f).)  ARB‘s Scoping Plan similarly recognizes the important role that 
local governments play in reducing the State‘s GHG emissions.  (ARB, Scoping Plan, at 
p. 26.)  In particular, local government ―[d]ecisions on how land is used will have large 
impacts on the GHG emissions that will result from the transportation, housing, industry, 
forestry, water, agriculture, electricity, and natural gas sectors.‖  (Ibid.)  Decision-making 
on urban growth and land use planning begins with local general plans.  (Gov. Code, § 
65030.1 (―The Legislature … finds that decisions involving the future growth of the state, 
most of which are made and will continue to be made at the local level, should be 
guided by an effective planning process, including the local general plan, and should 
proceed within the framework of officially approved statewide goals and policies 
directed to land use, population growth and distribution, development, open space, 
resource preservation and utilization, air and water quality, and other related physical, 
social and economic development factors‖).) 
 

GHG emissions may be best analyzed and mitigated at a programmatic level.  
―For local government lead agencies, adoption of general plan policies and certification 
of general plan EIRs that analyze broad jurisdiction-wide impacts of GHG emissions can 
be part of an effective strategy for addressing cumulative impacts and for streamlining 
later project-specific CEQA reviews.‖  (OPR, Technical Advisory: CEQA and Climate 
Change: Addressing Climate Change Through California Environmental Quality Act 
(CEQA) Review, June 19, 2008, at p. 8.)  Other lead agencies may also address GHG 
emissions programmatically in long range development plans, facilities master plans, 
and other long-range planning documents. 
 

This emphasis on long-range planning is consistent with state policy expressed 
in CEQA.  The Legislature has clearly stated its preference that lead agencies tier 
environmental documents wherever feasible.  (Pub. Resources Code, § 21093(b).)  
Specifically: 
 

The Legislature finds and declares that tiering of environmental impact 
reports will promote construction of needed housing and other 
development projects by (1) streamlining regulatory procedures, (2) 
avoiding repetitive discussions of the same issues in successive 
environmental impact reports, and (3) ensuring that environmental impact 
reports prepared for later projects which are consistent with a previously 
approved policy, plan, program, or ordinance concentrate upon 
environmental effects which may be mitigated or avoided in connection 
with the decision on each later project. The Legislature further finds and 
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declares that tiering is appropriate when it helps a public agency to focus 
upon the issues ripe for decision at each level of environmental review 
and in order to exclude duplicative analysis of environmental effects 
examined in previous environmental impact reports. 

 
(Pub. Resources Code, § 21093(a).)  The Amendments, therefore, include the addition 
of a new section 15183.5 to address both tiering and streamlining of GHG analyses, as 
well as the proper use of GHG reduction plans in CEQA analyses.  Explanation of the 
rationale of each new subdivision is provided below. 
 
Existing Methods of Streamlining and Tiering 
 

Because GHG emissions raise a cumulative concern, analysis of such emissions 
in a long-range planning document lends itself to tiering and use in later project-specific 
environmental review.  (Pub. Resources Code, § 21093.)  The Legislature has created 
several tiering and streamlining methods, reflected in various provisions of the existing 
State CEQA Guidelines, that can reduce duplication in the analysis of GHG emissions.  
Subdivision (a) clarifies that existing provisions in the State CEQA Guidelines regarding 
tiering and streamlining may be applied to the analysis of GHG emissions.   
 
Greenhouse Gas Emissions Reduction Plans 
 

Many jurisdictions are beginning to address GHG emissions reductions in 
―climate action plans‖ and ―gas emissions reduction plans.‖  (OPR, Book of Lists, at pp. 
92-100; see also, Scoping Plan, Appendix C, at p. C-49.)  ARB‘s Scoping Plan 
specifically encourages local governments to develop such plans, and has created a 
local government operations protocol to assist in that effort.  (Scoping Plan, at p. 26.)  A 
community-wide emissions protocol is also under development.   
 

Some comments raised during OPR‘s public involvement process expressed 
concern that due to a lack of legislative criteria for such plans, existing provisions in the 
CEQA Guidelines regarding cumulative impacts may be misused.  (See, e.g., Letter 
from Center for Biological Diversity, et al., to OPR, February 2, 2009, at p. 2.)  For 
example, without specific guidance, a lead agency could erroneously rely on a plan with 
purely aspirational intent to determine that a later project‘s cumulative impact is less 
than significant pursuant to section 15064(h)(3).  The proposed subdivision (b) provides 
criteria to assist lead agencies in determining whether an existing greenhouse gas 
reduction plan is an appropriate document to use in a cumulative impacts analysis 
under CEQA.     
 

The existing CEQA Guidelines allow lead agencies to rely on plans for 
cumulative analysis where the plan has been adopted in a public review process and 
contains specific requirements to avoid or substantially lessen a cumulative problem.  
(State CEQA Guidelines, § 15064(h)(3).)  The criteria set out in proposed subdivision 
(b)(1) are designed to ensure that a greenhouse gas reduction plan would satisfy the 
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requirements described in sections 15064(h)(3) and 15130(d), for the reasons 
described below. 
 

Criteria (A) and (C) are necessary to define the scope of GHG emissions within 
the defined geographic area and the incremental contribution of activities that will occur 
within that area to those emissions.  (State CEQA Guidelines, § 15064(h)(3) (plan 
addresses cumulative impacts ―within the geographic area in which the project is 
located‖).)  Criterion (B) establishes a benchmark to assist the lead agency in 
determining whether the plan provisions will avoid or substantially lessen cumulative 
effects of the area‘s GHG emissions.  (Ibid. (plan ―provides specific requirements that 
will avoid or substantially lessen the cumulative problem‖).)  Criteria (D) and (E) are 
necessary to demonstrate that the plan will actually avoid or substantially lessen the 
cumulative effects of those emissions.  (Ibid.)  Finally, criterion (F) reflects the 
requirement in sections 15064(h)(3) and 15130(d) that the plan be adopted through a 
public review process, as well as case law requiring that mitigation plans themselves 
undergo environmental review.  (California Native Plant Society v. County of El Dorado 
(2009) 170 Cal. App. 4th 1026, 1053 (mitigation ―programs may offer the best solution 
to environmental planning challenges, by providing some certainty to developers while 
adequately protecting the environment‖ but ―in order to provide a lawful substitute for 
the ‗traditional‘ method of mitigating CEQA impacts, that is, a project-by-project 
analysis, the fee program must be evaluated under CEQA‖).)  Notably, the criteria 
provided in subdivision (b) are largely consistent with the elements that ARB 
recommends be included in a greenhouse gas reduction plan.  (ARB, Scoping Plan, 
Appendix C, at p. C-49.) 
 

Subdivision (b)(2) describes the uses and limitations of plans for the reduction of 
greenhouse gas emissions in a cumulative impacts analysis for later projects.  
Specifically, it provides a safeguard to ensure that the later activity was actually 
addressed in the plan for the reduction of greenhouse gas emissions, and that any 
applicable requirements of the plan are incorporated into the later project.  This 
requirement is similar the requirement in case law that a lead agency determine that a 
particular threshold appropriately addresses the impact of concern.  (Protect the Historic 
Amador Waterways, supra, 116 Cal.App.4th at 1109 (―in preparing an EIR, the agency 
must consider and resolve every fair argument that can be made about the possible 
significant environmental effects of a project, irrespective of whether an established 
threshold of significance has been met with respect to any given effect‖).)  Finally, 
subdivision (b)(2) makes specific the requirement that, while the existence of an 
applicable plan for the reduction of greenhouse gas emissions may create a 
presumption that compliance with that plan will reduce the incremental contribution of 
later activities to a less than cumulatively considerable level, the existence of substantial 
evidence supporting a fair argument to the contrary may still require preparation of an 
EIR.  
 
Special Situations 
 



 

 67 

Subdivision (c) provides necessary clarification of the partial exemption provided 
in sections 21155.2 and 21159.28 of the Public Resources Code, enacted as part of 
SB375 (see description above).  The limitation on analysis of global warming applies 
only to the effects caused by GHG emissions from cars and light duty trucks.  That 
limitation should be read in conjunction with section 21083.05 of the Public Resources 
Code and State CEQA Guideline sections 15064.4 and 15126.4 which require analysis 
of all sources of GHG emissions and mitigation if those emissions are significant.  Thus, 
projects that qualify for the limitation in sections 21155.2 and 21159.28 must still 
analyze emissions resulting from, as applicable, energy use, land conversion, and other 
direct and indirect sources of emissions.  This clarification is reasonably necessary to 
effectuate the legislative directive in section 21083.3 that OPR and Resources develop 
guidelines on the analysis of GHG emissions and to avoid confusion regarding the 
streamlining provisions provided by SB375. 
 
Necessity 
 

The Legislature directed OPR and the Resources Agency to develop guidelines 
on the analysis of GHG emissions.  (Pub. Resources Code, § 21083.05.)  The 
Legislature has also directed that EIRs be tiered wherever possible, and that duplication 
be minimized.  (Id. at §§ 21003, 21093, 21094.)  Section 15183.5, which provides 
guidance on tiering and streamlining of GHG emissions analyses, is therefore 
reasonably necessary to carry out these directives. 
 
Reasonable Alternatives to the Regulation, Including Alternatives that Would 
Lessen Any Adverse Impact on Small Business, and the Resources Agency’s 
Reasons for Rejecting Those Alternatives 
 

The Natural Resources Agency considered reasonable alternatives to the 
Amendments and determined that no reasonable alternative would be more effective in 
carrying out the purpose for which the Amendments are proposed or would be as 
effective as, and less burdensome to affected private persons than, the Amendments.  
This conclusion is based on the Natural Resources Agency‘s determination that the 
Amendments are necessary to implement the Legislature‘s directive in SB97 in a 
manner consistent with existing statutes and case law, and the Amendments add no 
new substantive requirements.  The Natural Resources Agency rejected the no action 
alternative because it would not achieve the objectives of the Amendments.  There are 
no alternatives available that would lessen any adverse impacts on small businesses, 
as any impacts would result from the implementation of existing law.     

 
Evidence Supporting an Initial Determination That the Action Will Not Have a 
Significant Adverse Economic Impact on Business 
 

The Amendments interpret and make specific statutory CEQA provisions and/or 
case law interpreting CEQA for analysis and mitigation of GHG emissions that may 
result from proposed projects.  Many lead agencies, and some trial courts, have already 
determined that CEQA requires analysis and mitigation of GHG emissions independent 
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of the SB97 CEQA Guidelines amendments.  The Office of Planning and Research, for 
example, has cataloged over 1,000 examples of CEQA documents, prepared between 
July 2006 and June 2009, analyzing and mitigating GHG emissions.  (Office of Planning 
and Research, Environmental Assessment Documents Containing a Discussion of 
Climate Change (Revised June 1, 2009).)  Further, several trial courts have found that 
existing CEQA law requires analysis and mitigation of GHG emissions.  (See, e.g., 
Muriettans for Smart Growth v. City of Murrieta et al., Riverside Co. Sup. Ct. Case No. 
RIC463320 (November 21, 2007); Env. Council of Sac. et al v. Cal. Dept. of Trans., 
Sacramento Sup. Ct. Case No. 07CS00967 (July 15, 2008) (citing Berkeley Keep Jets 
Over the Bay Committee v. Board of Commissions (2001) 91 Cal.App. 4th 1344, 1370-
1371 and State CEQA Guidelines section 15144 as requiring a lead agency to 
―meaningfully attempt to quantify the Project‘s potential impacts on GHG emissions and 
determine their significance‖ or at least to explain what steps were undertaken to 
investigate the issue before concluding that the impact would be speculative).)  Finally, 
federal courts have interpreted the National Environmental Policy Act (―NEPA‖) to 
require an analysis of potential impacts of GHG emissions.  (See, e.g., Ctr. for 
Biological Diversity v. Nat'l Highway Traffic Safety Ad., 538 F.3d 1172, 1215-1217 (9th 
Cir. 2008).)  Thus, the Amendments to the CEQA Guidelines developed pursuant to 
SB97 do not create new requirements; rather, they interpret and clarify existing CEQA 
law.   

 
Because the Amendments do not add any substantive requirements, they will not 

result in an adverse impact on businesses in California.  On the contrary, the 
amendments to this section are intended to reduce the costs of environmental review on 
lead agencies and project applicants by encouraging the use of existing environmental 
analysis where available.  (Pub. Resources Code, § 21003(d) (use information in 
existing EIRs in order to reduce duplication), (f) (environmental review should proceed 
in the most efficient manner possible).) 
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SECTION 15364.5.  GREENHOUSE GAS  
 
Specific Purposes of the Amendment 
 

The Legislature has not included a definition of ―greenhouse gases‖ in CEQA, 
though it did include a definition in AB32.  (Health & Saf. Code, § 38505(g).)  Thus, new 
section 15364.5 adds a definition of greenhouse gases.  The specified gases are 
consistent with existing law as they are defined to include those identified by the 
Legislature in section 38505(g) of the Health and Safety Code.   

 
Notably, the definition in AB32 states that GHG ―includes all of the following….‖  

In so stating, the Legislature implies that other gases may also be considered GHGs.  
The ARB‘s Scoping Plan also acknowledges that other gases contribute to climate 
change.  (Scoping Plan, at p. 11.)  In fact, the EPA‘s Endangerment Finding explained 
that several other gases share attributes with GHGs but would not be appropriate for 
regulation under the Clean Air Act at this time.  (EPA Endangerment Finding, at pp. 
18896-98.)  Therefore, similar to the statutory definition of GHGs in AB32, the definition 
in the Amendments is not exclusive to the six primary GHGs.  The purpose of a more 
expansive definition is to ensure that lead agencies do not exclude from consideration 
GHGs that are not listed, so long as substantial evidence indicates that such non-listed 
gases may result in significant adverse effects.  This approach is consistent with the 
Supreme Court‘s directive that CEQA be interpreted to provide the fullest possible 
protection to the environment.  (Laurel Heights Improvement Assn. v. Regents of 
University of California (1988) 47 Cal. 3d 376, 390.) 
 
Necessity 
 

The Legislature directed OPR and the Resources Agency to develop guidelines 
on the analysis of GHG emissions.  (Pub. Resources Code, § 21083.05.)  Section 
15364.5 is necessary to make specific the instruction to analyze GHG emissions 
because it states which gases are considered to be ―greenhouse gases‖ and should be 
included in the analysis.   
 
 
Reasonable Alternatives to the Regulation, Including Alternatives that Would 
Lessen Any Adverse Impact on Small Business, and the Resources Agency’s 
Reasons for Rejecting Those Alternatives 
 

The Natural Resources Agency considered reasonable alternatives to the 
Amendments and determined that no reasonable alternative would be more effective in 
carrying out the purpose for which the action is proposed or would be as effective as, 
and less burdensome to affected private persons than, the Amendments.  This 
conclusion is based on the Natural Resources Agency‘s determination that the 
Amendments are necessary to implement the Legislature‘s directive in SB97 in a 
manner consistent with existing statutes and case law, and the Amendments add no 
new substantive requirements.  The Natural Resources Agency rejected the no action 
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alternative because it would not achieve the objectives of the Amendments.  There are 
no alternatives available that would lessen any adverse impacts on small businesses, 
as any impacts would result from the implementation of existing law.     
 
Evidence Supporting an Initial Determination That the Action Will Not Have a 
Significant Adverse Economic Impact on Business 
 

The Amendments interpret and make specific statutory CEQA provisions and/or 
case law interpreting CEQA for analysis and mitigation of GHG emissions that may 
result from proposed projects.  Many lead agencies, and some trial courts, have already 
determined that CEQA requires analysis and mitigation of GHG emissions independent 
of the SB97 CEQA Guidelines amendments.  The Office of Planning and Research, for 
example, has cataloged over 1,000 examples of CEQA documents, prepared between 
July 2006 and June 2009, analyzing and mitigating GHG emissions.  (Office of Planning 
and Research, Environmental Assessment Documents Containing a Discussion of 
Climate Change (Revised June 1, 2009).)  Further, several trial courts have found that 
existing CEQA law requires analysis and mitigation of GHG emissions.  (See, e.g., 
Muriettans for Smart Growth v. City of Murrieta et al., Riverside Co. Sup. Ct. Case No. 
RIC463320 (November 21, 2007); Env. Council of Sac. et al v. Cal. Dept. of Trans., 
Sacramento Sup. Ct. Case No. 07CS00967 (July 15, 2008) (citing Berkeley Keep Jets 
Over the Bay Committee v. Board of Commissions (2001) 91 Cal.App. 4th 1344, 1370-
1371 and State CEQA Guidelines section 15144 as requiring a lead agency to 
―meaningfully attempt to quantify the Project‘s potential impacts on GHG emissions and 
determine their significance‖ or at least to explain what steps were undertaken to 
investigate the issue before concluding that the impact would be speculative).)  Finally, 
federal courts have interpreted the National Environmental Policy Act (―NEPA‖) to 
require an analysis of potential impacts of GHG emissions.  (See, e.g., Ctr. for 
Biological Diversity v. Nat'l Highway Traffic Safety Ad., 538 F.3d 1172, 1215-1217 (9th 
Cir. 2008).)  Thus, the Amendments to the CEQA Guidelines developed pursuant to 
SB97 do not create new requirements; rather, they interpret and clarify existing CEQA 
law.   

 
Because the Amendments do not add any substantive requirements, they will not 

result in an adverse impact on businesses in California.  On the contrary, the addition of 
this section is intended to reduce the costs of environmental review on lead agencies 
and project applicants by assisting lead agencies in determining which gases should be 
included in an analysis. 
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APPENDIX F.  ENERGY CONSERVATION 
 
Specific Purposes of the Amendment 
 

CEQA‘s requirement to analyze and mitigate energy impacts of a project is 
substantive, and is not merely procedural.  (People v. County of Kern (1976) 62 
Cal.App.3d 761, 774.)  Despite the requirement, lead agencies have not consistently 
included such analysis in their EIRs.  (Remy et al., Guide to CEQA, 11th Ed. 2007, at 
pp. 1007-1008, n. 34.)  The following revisions to Appendix F are, therefore, reasonably 
necessary to ensure that lead agencies comply with the substantive directive in section 
21100(b)(3). 
 
Introduction 
 
 The revisions to the introduction section include a cross-reference to section 
21100(b)(3) of the Public Resources Code to direct lead agencies to the statutory 
directive underlying Appendix F.  This section also includes an addition to make clear 
that energy impacts that have already been analyzed may not need to be repeated in 
later EIRs.  This sentence is consistent with the Legislative intent in CEQA that 
information in existing environmental review be used to ―reduce delay and duplication in 
preparation of subsequent environmental impact reports.‖  (Pub. Resources Code, § 
21003(d).) 
 
EIR Contents 
 

The amendments to Appendix F revise the section on EIR Contents to clarify that 
lead agencies ―shall‖ analyze energy conservation in their EIRs.  The word ―shall‖ 
indicates that the duty is mandatory, and makes Appendix F consistent with Public 
Resources Code section 21100(b)(3).  While Appendix F is revised to make clear that 
an energy analysis is mandatory, the amendments to this section would also make clear 
that the energy analysis is limited to effects that are applicable to the project. 
 
―Lifecycle‖ 
 

The amendments to Appendix F remove the term ―lifecycle.‖  No existing 
regulatory definition of ―lifecycle‖ exists.  In fact, comments received during OPR‘s 
public workshop process indicate a wide variety of interpretations of that term.  (Letter 
from Terry Rivasplata et al. to OPR, February 2, 2009, at pp. 5, 12 and Attachment; 
Letter from Center for Biological Diversity et al. to OPR, February 2, 2009, at pp. 17.)  
Thus, retention of the term ―lifecycle‖ in Appendix F could create confusion among lead 
agencies regarding what Appendix F requires.    

 
Moreover, even if a standard definition of the term ―lifecycle‖ existed, requiring 

such an analysis may not be consistent with CEQA.  As a general matter, the term 
could refer to emissions beyond those that could be considered ―indirect effects‖ of a 
project as that term is defined in section 15358 of the State CEQA Guidelines.  
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Depending on the circumstances of a particular project, an example of such emissions 
could be those resulting from the manufacture of building materials.  (CAPCOA White 
Paper, at pp. 50-51.)  CEQA only requires analysis of impacts that are directly or 
indirectly attributable to the project under consideration.  (State CEQA Guidelines, § 
15064(d).)  In some instances, materials may be manufactured for many different 
projects as a result of general market demand, regardless of whether one particular 
project proceeds.  Thus, such emissions may not be ―caused by‖ the project under 
consideration.  Similarly, in this scenario, a lead agency may not be able to require 
mitigation for emissions that result from the manufacturing process.  Mitigation can only 
be required for emissions that are actually caused by the project.  (State CEQA 
Guidelines, § 15126.4(a)(4).)  Conversely, other projects may spur the manufacture of 
certain materials, and in such cases, consideration of the indirect effects of a project 
resulting from the manufacture of its components may be appropriate.  A lead agency 
must determine whether certain effects are indirect effects of a project, and where 
substantial evidence supports a fair argument that such effects are attributable to a 
project, that evidence must be considered.  However, to avoid potential confusion 
regarding the scope of indirect effects that must be analyzed, the term ―lifecycle‖ has 
been removed from Appendix F. 
 
Types of Energy Use 
 

The amendments to Appendix F clarify that project design may achieve energy 
savings through measures related to water use and solid waste disposal.  (California 
Energy Commission, Water Supply-Related Electricity Demand in California, CEC 500-
2007-114 (November 2007), at p. 3 (reporting that water related energy use, including 
water movement, treatment and heating, annually accounts for approximately 20 
percent of California‘s electricity consumption); Scoping Plan, Appendix C, at pp. C-158 
to C-160.)  The addition of these potential sources of energy reductions is consistent 
with the direction in section 21100(b)(3) to identify mitigation measures to reduce 
inefficient consumption of energy.    
 
Grammar and Syntax 
 
 Finally, several minor revisions to Appendix F were made to improve grammar 
and syntax.  Such revisions qualify as a ―change without regulatory effect‖ pursuant to 
section 100(a)(4) of the Office of Administrative Law‘s regulations governing the 
rulemaking process.  (Cal. Code Regs., tit. 1, § 100(a)(4).) 
 
Necessity 
 
 The Legislature directed OPR and the Natural Resources Agency to develop 
guidelines on the analysis and mitigation of GHG emissions.  (Pub. Resources Code, § 
21083.05.)  Since a significant source of GHG emissions results from energy use 
(consumption), these Amendments appropriately addressed energy use and 
conservation as a subject for CEQA analysis.  Additionally, the legislature requires that 
lead agencies analyze energy use in their EIRs.  (Id. at § 21100(b)(3).)  The 
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amendments to Appendix F are, therefore, necessary to ensure that lead agencies 
implement these directives. 
 
Reasonable Alternatives to the Regulation, Including Alternatives that Would 
Lessen Any Adverse Impact on Small Business, and the Resources Agency’s 
Reasons for Rejecting Those Alternatives 
 

The Natural Resources Agency considered reasonable alternatives to the 
Amendments and determined that no reasonable alternative would be more effective in 
carrying out the purpose for which the action is proposed or would be as effective as, 
and less burdensome to affected private persons than, the Amendments.  This 
conclusion is based on the Natural Resources Agency‘s determination that the 
Amendments are necessary to implement the Legislature‘s directive in SB97 in a 
manner consistent with existing statutes and case law, and the Amendments add no 
new substantive requirements.  The Natural Resources Agency rejected the no action 
alternative because it would not achieve the objectives of the Amendments.  There are 
no alternatives available that would lessen any adverse impacts on small businesses, 
as any impacts would result from the implementation of existing law.     
 
Evidence Supporting an Initial Determination That the Action Will Not Have a 
Significant Adverse Economic Impact on Business 
 

The Amendments interpret and make specific statutory CEQA provisions and/or 
case law interpreting CEQA‘s requirements for analysis and mitigation of energy use.  
Because the Amendments do not add any substantive requirements, they will not result 
in an adverse impact on businesses in California.   
 
 



 

 74 

APPENDIX G.  INITIAL STUDY CHECKLIST 
 
Specific Purposes of the Amendment 
 

The Amendments include revisions to several portions of Appendix G, which 
contains a sample environmental checklist that lead agencies may use to satisfy the 
requirement to prepare an initial study.  The amendments and their necessity are 
described below. 
 
Note Regarding Use of the Checklist 
 

The amendments would add a note to the beginning of Appendix G to clarify the 
checklist contained therein is only a sample that may be modified as necessary to suit 
the lead agency and to address the particular circumstances of the project under 
consideration.  The addition is necessary for two reasons.  First, several lead agencies 
have expressed concern that the checklist does not reflect the circumstances existing in 
that particular agency.  (See, e.g., Letter from Napa County – Department of 
Conservation, Development, and Planning to OPR, January 26, 2009; Letter from 
County of San Bernardino - Land Use Services Department to OPR, February 2, 2009.)  
Second, the Third District Court of Appeal recently issued an opinion that clarified that 
all substantial evidence regarding potential impacts of a project must be considered, 
even if the particular potential impact is not listed in Appendix G.  (Protect the Historic 
Amador Waterways, supra, 116 Cal.App.4th at 1109.)  Thus, the note emphasizes that 
Appendix G does not mandate a particular form that must be used for an Initial Study; 
rather, it provides merely an example. 
 
Forest Resources 
 

The amendments would add several questions addressing forest resources in 
the section on Agricultural Resources.  Forestry questions are appropriately addressed 
in the Appendix G checklist for several reasons.  First, forests and forest resources are 
directly linked to both GHG emissions and efforts to reduce those emissions.  For 
example, conversion of forests to non-forest uses may result in direct emissions of GHG 
emissions.  (See, e.g., California Energy Commission Baseline GHG Emissions for 
Forest, Range, and Agricultural Lands in California (March, 2004) at p. 19.)  Such 
conversion would also remove existing carbon stock (i.e., carbon stored in vegetation), 
as well as a significant carbon sink (i.e., rather than emitting GHGs, forests remove 
GHGs from the atmosphere).  (Scoping Plan, Appendix C, at p. C-168.)  Thus, such 
conversions are an indication of potential GHG emissions.  Changes in forest land or 
timberland zoning may also ultimately lead to conversions, which could result in GHG 
emissions, aesthetic impacts, impacts to biological resources and water quality impacts, 
among others.  Thus, these additions are reasonably necessary to ensure that lead 
agencies consider the full range of potential impacts in their initial studies.  In the same 
way that an EIR must address conversion of prime agricultural land or wetlands as part 
of a project (addressing the whole of the action requires analyzing land clearance in 
advance of project development), so should it analyze forest removal. 
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During OPR‘s public involvement process, some commenters suggested that 

conversion of forest or timber lands to agricultural uses should not be addressed in the 
Initial Study checklist.  (Letter from California Farm Bureau Federation to OPR, 
February 2, 2009; Letter from County of Napa, Conservation, Development and 
Planning Department, to OPR, January 26, 2009.)  As explained above, the purpose of 
the Amendments is to implement the Legislative directive to develop Guidelines on the 
analysis and mitigation of GHG emissions.  Although some agricultural uses also 
provide carbon sequestration values, most agricultural uses do not provide as much 
sequestration as forest resources.  (Climate Action Team, Carbon Sequestration (2009), 
Chapter 3.3.8 at p. 3.21; California Energy Commission, Baseline GHG Emissions for 
Forest, Range, and Agricultural Lands in California (2004), at p. 2.)  Therefore, such a 
project could result in a net increase in GHG emissions, among other potential impacts.  
Thus, such potential impacts are appropriately addressed in the Initial Study checklist.  
See the Thematic Responses, below, for additional discussion of this issue. 
 
Greenhouse Gas Emissions 
 

The additions also include two questions related to GHG emissions.  These 
questions are necessary to satisfy the Legislative directive in section 21083.05 that the 
effects of GHG emissions be analyzed under CEQA.  The questions are intended to 
provoke a full analysis of such emissions where appropriate.  More detailed guidance 
on the context of such an analysis is provided in other sections throughout the 
Guidelines.  Despite the detailed provisions in the Guidelines themselves, questions 
related to GHG emissions should also appear in the checklist because some lead 
agencies will not seriously consider an environmental issue unless it is specifically 
mentioned in the checklist.  (Protect the Historic Amador Waterways, supra, 116 Cal. 
App. 4th at 1110.)    
 
Transportation  
 

The Amendments make four primary changes to the questions involving 
transportation and traffic. 
 

First, question (a) changes the focus from an increase in traffic at a given 
location to the effect of a project on the overall circulation system in the project area.  
This change is appropriate because an increase in traffic, by itself, is not necessarily an 
indicator of a potentially significant environmental impact.  (Ronald Miliam, AICP, 
Transportation Impact Analysis Gets a Failing Grade When it Comes to Climate Change 
and Smart Growth; see also Land Use Subcommittee of the Climate Action Team 
LUSCAT Submission to CARB Scoping Plan on Local Government, Land Use, and 
Transportation Report (May, 2008) at pp. 31, 36.)  Similarly, even if some projects may 
result in a deterioration of vehicular level of service – that is, delay experienced by 
drivers – the overall effectiveness of the circulation system as a whole may be 
improved.  (Ibid.)  Such projects could include restriping to provide bicycle lanes or 
creating dedicated bus lanes.  Even in such cases, however, any potential adverse air 
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quality or other impacts would still have to be addressed as provided in other sections of 
the checklist.  Finally, the change to question (a) also recognizes that the lead agency 
has discretion to choose its own metric of analysis of impacts to intersections, streets, 
highways and freeways.  (Pub. Resources Code, § 21081.2(e); Eureka Citizens for 
Responsible Gov’t v. City of Eureka, supra, 147 Cal.App.4th at 371-373 (lead agency 
has discretion to choose its methodology).)  Thus, ―level of service‖ may or may not be 
the applicable measure of effectiveness of the circulation system. 
 

Second, the revision to question (b) clarifies the role of a congestion 
management program in a CEQA analysis.  Specifically, it clarifies that a congestion 
management program contains many elements in addition to a level of service 
designation.  (Gov. Code § 65088 et seq.)  The clarification is also necessary to 
address any projects within an ―in-fill opportunity zone‖ that may be exempted from level 
of service requirements.  (Id. at § 65088.4.) 
 

Third, the amendments eliminate the existing question (f) regarding parking 
capacity.  Case law recognizes that parking impacts are not necessarily environmental 
impacts.  (San Franciscans Upholding the Downtown Plan v. City and County of San 
Francisco, supra, 102 Cal.App.4th at 697.)  The focus of the Initial Study checklist 
should be on direct impacts of a project.  Therefore, the question related to parking is 
not relevant in the initial study checklist.  As noted above, however, if there is 
substantial evidence indicating adverse indirect environmental impacts from a project 
related to parking capacity, the lead agency must address such potential impacts 
regardless of whether the checklist contains parking questions.  (Ibid.)  Additional 
discussion of this issue is included in the Thematic Responses, below. 

 
Finally, the amendments revise existing question (g), now question (f), to address 

the performance and safety of certain modes of alternative transportation.  These 
revisions were made in response to comments received on the Amendments.  While the 
primary objective of the Amendments is to provide guidance on the analysis and 
mitigation of greenhouse gas emissions, this revision was determined to be necessary 
to support the use of alternative transportation. 
 
Necessity 
 
 The Legislature directed OPR and the Resources Agency to develop guidelines 
on the analysis of GHG emissions.  (Pub. Resources Code, § 21083.05.)  An initial 
study may be used to assist in the determination of whether a project may have a 
significant effect on the environment.  (Protect the Historic Amador Waterways, supra, 
116 Cal. App. 4th at 1110.)  Appendix G of the State CEQA Guidelines is intended to 
provide a sample of an initial study that lead agencies may use.  (Ibid.)  Amendment of 
Appendix G to include questions that will assist a lead agency in determining whether a 
project may result in significant impacts related to GHG emissions is, therefore, 
necessary to carry out the Legislature‘s directive in section 21083.05 of the Public 
Resources Code. 
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Reasonable Alternatives to the Regulation, Including Alternatives that Would 
Lessen Any Adverse Impact on Small Business, and the Resources Agency’s 
Reasons for Rejecting Those Alternatives 
 

The Natural Resources Agency considered reasonable alternatives to the 
Amendments and determined that no reasonable alternative would be more effective in 
carrying out the purpose for which the action is proposed or would be as effective as, 
and less burdensome to affected private persons than, the Amendments.  This 
conclusion is based on the Natural Resources Agency‘s determination that the 
Amendments are necessary to implement the Legislature‘s directive in SB97 in a 
manner consistent with existing statutes and case law, and the Amendments add no 
new substantive requirements.  The Natural Resources Agency rejected the no action 
alternative because it would not achieve the objectives of the Amendments.  There are 
no alternatives available that would lessen any adverse impacts on small businesses, 
as any impacts would result from the implementation of existing law.     
 
Evidence Supporting an Initial Determination That the Action Will Not Have a 
Significant Adverse Economic Impact on Business 
 

The Amendments interpret and make specific statutory CEQA provisions and/or 
case law interpreting CEQA for analysis and mitigation of GHG emissions that may 
result from proposed projects.  Many lead agencies, and some trial courts, have already 
determined that CEQA requires analysis and mitigation of GHG emissions independent 
of the SB97 CEQA Guidelines amendments.  The Office of Planning and Research, for 
example, has cataloged over 1,000 examples of CEQA documents, prepared between 
July 2006 and June 2009, analyzing and mitigating GHG emissions.  (Office of Planning 
and Research, Environmental Assessment Documents Containing a Discussion of 
Climate Change (Revised June 1, 2009).)  Further, several trial courts have found that 
existing CEQA law requires analysis and mitigation of GHG emissions.  (See, e.g., 
Muriettans for Smart Growth v. City of Murrieta et al., Riverside Co. Sup. Ct. Case No. 
RIC463320 (November 21, 2007); Env. Council of Sac. et al v. Cal. Dept. of Trans., 
Sacramento Sup. Ct. Case No. 07CS00967 (July 15, 2008) (citing Berkeley Keep Jets 
Over the Bay Committee v. Board of Commissions (2001) 91 Cal.App. 4th 1344, 1370-
1371 and State CEQA Guidelines section 15144 as requiring a lead agency to 
―meaningfully attempt to quantify the Project‘s potential impacts on GHG emissions and 
determine their significance‖ or at least to explain what steps were undertaken to 
investigate the issue before concluding that the impact would be speculative).)  Finally, 
federal courts have interpreted the National Environmental Policy Act (―NEPA‖) to 
require an analysis of potential impacts of GHG emissions.  (See, e.g., Ctr. for 
Biological Diversity v. Nat'l Highway Traffic Safety Ad., 538 F.3d 1172, 1215-1217 (9th 
Cir. 2008).)  Thus, the amendments to the CEQA Guidelines developed pursuant to 
SB97 do not create new requirements; rather, they interpret and clarify existing CEQA 
law.   

 
Because the Amendments do not add any substantive requirements, they will not 

result in an adverse impact on businesses in California.  On the contrary, the 
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amendments to Appendix G are intended to reduce the costs of environmental review 
on lead agencies and project applicants by assisting lead agencies in determining which 
topics should be addressed in an Initial Study. 

 
 

NON-SUBSTANTIAL CHANGES 
 

On October 23, 2009, the Natural Resources Agency made available for public 
review certain changes to its originally proposed amendments.  Those changes were 
described in the Notice of Proposed Changes.  In response to comments on those 
changes, the Natural Resources Agency has made two non-substantial changes.  
Because those changes clarify the text that was made available for public review, and 
do not alter the requirements, rights, responsibilities, conditions, or prescriptions 
contained in the originally proposed text, the revisions are nonsubstantial and need not 
be circulated for additional public review.  (Government Code, § 11346.8(c); Cal. Code 
Regs., tit. 1, § 40.)  Those revisions are described below. 
 
Section 15126.2(a) 

 
As explained in the Notice of Proposed Changes, the revisions to the proposed 

text included a clarifying sentence in section 15126.2 indicating that an environmental 
impact report should analyze the effect of placing a project in areas susceptible to 
hazardous conditions. That revision specifically lists types of areas (including 
floodplains, coastlines and wildfire risk areas) that may be most impacted by the effects 
of a changing climate. The revision would also clarify that analysis of such hazards is 
appropriate where such areas are specified in authoritative hazard maps, risk 
assessments or land use plans. 

 
The Natural Resources Agency further revised section 15126.2(a) in response to 

comments.  That section was revised as follows: 
 
Similarly, the EIR should evaluate the any potentially significant 
impacts of locating development in other areas susceptible to hazardous 
conditions (e.g., floodplains, coastlines, wildfire risk areas) as identified in 
authoritative hazard maps, risk assessments or in land use plans 
addressing such hazards areas. 

 
This change does not alter the rights, responsibilities, conditions, or prescriptions 
contained in the originally proposed text because the Public Resources Code already 
provides that an EIR is only required for those impacts that are potentially significant.  
(Public Resources Code, § 21002.1(a).)  Because this revision clarifies the last 
sentence in section 15126.2(a), consistent with the Public Resources Code, this 
revision is nonsubstantial and need not be circulated for additional public review.  
(Government Code, § 11346.8(c); Cal. Code Regs., tit. 1, § 40.) 
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Section 15126.4(c) 
 
 The Natural Resources Agency also further revised text related to mitigation that 
was made publicly available as described in the October 23, 2009, Notice of Proposed 
Changes in response to comments on that text.  The revision clarifies that the 
qualification that measures to mitigate greenhouse gas emissions must not otherwise 
be required applies in the context of offsets and is not intended to contradict case law 
recognizing that changes in a project that are required to comply with existing 
environmental standards may qualify as mitigation.  Thus, section 15126.4(c) was 
revised as follows: 
 

(c) Mitigation Measures Related to Greenhouse Gas Emissions. 
 
Consistent with section 15126.4(a), lead agencies shall consider feasible 
means, supported by substantial evidence and subject to monitoring or 
reporting, of mitigating the significant effects of greenhouse gas 
emissions.  Reductions in emissions that are not otherwise required 
may constitute mitigation pursuant to this subdivision.  Measures to 
mitigate the significant effects of greenhouse gas emissions may include, 
among others: 
 
(1) Measures in an existing plan or mitigation program for the reduction of 
emissions that are required as part of the lead agency‘s decision; 
 
(2) Reductions in emissions resulting from a project through 
implementation of project features, project design, or other measures, 
such as those described in Appendix F; 
 
(3) Off-site measures, including offsets that are not otherwise required, 
to mitigate a project‘s emissions; 
 
(4) Measures that sequester greenhouse gases; 
 
(5) In the case of the adoption of a plan, such as a general plan, long 
range development plan, or plans for the reduction of greenhouse gas 
emissions, mitigation may include the identification of specific measures 
that may be implemented on a project-by-project basis.  Mitigation may 
also include the incorporation of specific measures or policies found in an 
adopted ordinance or regulation that reduces the cumulative effect of 
emissions.  
 

This change does not alter the rights, responsibilities, conditions, or prescriptions 
contained in the originally proposed text because the Public Resources Code already 
provides that to be considered mitigation, a measure must be tied to impacts resulting 
from the project.  Section 21002 of the Public Resources Code, the source of the 
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requirement to mitigate, states that ―public agencies should not approve projects as 
proposed if there are … feasible mitigation measures available which would 
substantially lessen the significant environmental effects of such projects[.]‖  Similarly, 
section 21081(a)(1) specifies a finding by the lead agency in adopting a project that 
―[c]hanges or alterations have been required in, or incorporated into, the project which 
mitigate or avoid the significant effects on the environment.‖  Both statutory provisions 
expressly link the changes to be made (i.e., the ―mitigation measures‖) to the significant 
effects of the project.  Because this revision clarifies section 15126.4(c), consistent with 
the Public Resources Code, this revision is nonsubstantial and need not be circulated 
for additional public review.  (Government Code, § 11346.8(c); Cal. Code Regs., tit. 1, § 
40.) 
 
 

THEMATIC RESPONSES 
 
 Several themes emerged in the comments submitted on the Natural Resources 
Agency‘s proposed amendments to the CEQA Guidelines addressing greenhouse gas 
emissions.  While the Natural Resources Agency has responded individually to each 
comment it received, the following provides general responses to several issues that 
were raised repeated in the comments. 
 
Quantitative versus Qualitative Analysis  
 

Many comments focused on section 15064.4‘s recognition of lead agency 
discretion in determining whether to analyze a project‘s greenhouse gas emissions 
using either qualitative or quantitative methods, or both.  Some comments suggested 
that a qualitative analysis would not satisfy CEQA‘s informational mandates.  Other 
comments indicated that qualitative analysis is consistent with CEQA, and may be 
particularly appropriate in the context of a negative declaration.  Other comments asked 
for examples of how performance standards could be used in such an analysis.  As 
explained in the Initial Statement of Reasons, the Natural Resources Agency finds that 
CEQA leaves to lead agencies the choice of the most appropriate methodology to 
analyze a project‘s impacts, and that rule should continue to apply in the context of 
greenhouse gas emissions.  The reasoning supporting this determination is set forth 
below. 

 
First, nothing in CEQA prohibits use of a qualitative analysis or requires the use 

of a quantitative analysis.  As explained in the Initial Statement of Reasons, CEQA 
directs lead agencies to consider qualitative factors.  (Initial Statement of Reasons, at p. 
19; Public Resources Code, § 21001(f).)  Further, the existing CEQA Guidelines 
recognize that thresholds of significance, which are used in the determination of 
significance, may be expressed as quantitative, qualitative or performance-based 
standards.  (State CEQA Guidelines, § 15064.7.)  Moreover, even where quantification 
is technically or theoretically possible, ―CEQA does not require a lead agency to 
conduct every test or perform all research, study, and experimentation recommended or 
demanded by commentors.‖  (State CEQA Guidelines, § 15204(a); see also Ass’n of 
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Irritated Residents v. County of Madera (2003) 107 Cal.App.4th 1383, 1396-1398; San 
Joaquin Raptor/Wildlife Rescue Center v. County of Stanislaus (1996) 27 Cal.App.4th 
713, 728.)12   

 
Second, the comments do not appropriately distinguish between the 

determination of significance and the informational standards governing the preparation 
of environmental documents. The purpose of section 15064.4 is to assist the lead 
agency in determining whether a project‘s greenhouse gas emissions may be 
significant, which would require preparation of an EIR, and if an EIR is prepared, to 
determine whether such emissions are significant, which would require the imposition of 
feasible mitigation or alternatives.  The existing CEQA Guidelines contain several 
provisions governing the informational standards that apply to various environmental 
documents.  Conclusions in an initial study, for example, must be ―briefly explained to 
indicate that there is some evidence to support‖ the conclusion.  (State CEQA 
Guidelines, § 15063(d) (emphasis added).)  Similarly, if an EIR is prepared, a 
determination that an impact is not significant must be explained in a ―statement briefly 
indicating the reasons that various possible significant effects of a project‖ are in fact not 
significant.  (State CEQA Guidelines, § 15128 (emphasis added).)  If the impact is 
determined to be significant, the impact ―should be discussed with emphasis in 
proportion to their severity and probability of occurrence.‖  (State CEQA Guidelines, § 
15143.)  The explanation of significance in an EIR must be ―prepared with a sufficient 
degree of analysis to provide decisionmakers with information which enables them to 
make a decision which intelligently takes account of environmental consequences‖ and 
must demonstrate ―adequacy, completeness, and a good faith effort at full disclosure.‖  
(State CEQA Guidelines, § 15151.)  In sum, while proposed section 15064.4(a) reflects 
the requirement that a lead agency base its significance determination on substantial 
evidence, whether quantitative, qualitative or both, it does not, as some comments 
appear to fear, alter the rules governing the sufficiency of information in an 
environmental document. 

 
Third, the discretion recognized in section 15064.4 is not unfettered.  A lead 

agency‘s analysis, whether quantitative or qualitative, would be governed by the 
standards in the first portion of section 15064.4.  The first sentence applies to the 
context of greenhouse gas emissions the general CEQA rule that the determination of 
significance calls for a careful judgment by the lead agency.  (Proposed § 15064.4(a) 
(―[t]he determination of the significance of greenhouse gas emissions calls for a careful 
judgment by the lead agency consistent with the provisions in section 15064‖).)  The 
second sentence sets forth the requirement that the lead agency make a good-faith 
effort to describe, calculate or estimate the amount of greenhouse gas emissions 
                                                 
12 Notably, as administrative regulations, the development of the proposed regulations is governed by the 
Administrative Procedures Act.  Government Code section 11340.1(a) states the Legislature‘s intent that 
administrative regulations substitute ―performance standards for prescriptive standards wherever 
performance standards can be reasonably expected to be as effective and less burdensome, and that this 
substitution shall be considered during the course of the agency rulemaking process.‖  Thus, absent 
authority in CEQA that would prohibit a qualitative analysis, section 15064.4 appropriately recognizes a 
lead agency‘s discretion to determine what type of analysis is most appropriate to determine the 
significance of a project‘s greenhouse gas emissions. 



 

 82 

resulting from a project.  That sentence has been further revised, as explained in 
greater detail below, to provide that the description, calculation or estimation is to be 
based ―to the extent possible on scientific and factual data.‖  The third sentence advises 
that the exercise of discretion must be made ―in the context of a particular project.‖  
Thus, as provided in existing section 15146, the degree of specificity required in the 
analysis will correspond to the degree of specificity involved in the underlying project.  In 
other words, even a qualitative analysis must demonstrate a good-faith effort to disclose 
the amount and significance of greenhouse gas emissions resulting from a project. 

 
Fourth, the discretion recognized in proposed section 15064.4 would not enable 

a lead agency to ignore evidence submitted to it as part of the environmental review 
process.  For example, if a lead agency proposes to adopt a negative declaration based 
on a qualitative analysis of the project‘s greenhouse gas emissions, and a quantitative 
analysis is submitted to that lead agency supporting a fair argument that the project‘s 
emissions may be significant, an EIR would have to be prepared.  The same holds true 
if a lead agency proposes to adopt a negative declaration based on a quantitative 
analysis, and qualitative evidence supports a fair argument that the project‘s emissions 
may be significant.  (Berkeley Keep Jets Over the Bay Com. v. Board of Port Comm. 
(2001) 91 Cal.App.4th 1344, 1382; Oro Fino Gold Mining Corp. v. County of El Dorado 
(1990) 225 Cal. App. 3d 872, 881-882 (citizens' personal observations about the 
significance of noise impacts on their community constituted substantial evidence that 
the impact may be significant and should be assessed in an EIR, even though the noise 
levels did not exceed general planning standards).)  Similarly, even if an EIR is 
prepared, a lead agency would have to consider and resolve conflicts in the evidence in 
the record.  (State CEQA Guidelines, § 15151 (―EIR should summarize the main points 
of disagreement among the experts‖); Protect the Historic Amador Waterways v. 
Amador Water Agency (2004) 116 Cal.App.4th 1099, 1109.)  

 
Finally, regarding performance standards, several examples exist of the types of 

performance standards that might appropriately be used in determining the significance 
of greenhouse gas emissions.  Proposed section 15183.5(b)(1)(D), for example, 
contemplates that a plan for the reduction of greenhouse gas emissions may contain 
performance based standards.  Where such standards are developed as part of such a 
plan, a lead agency would have evidence indicating that compliance with such 
standards would indicate that the impact of greenhouse gas emissions would be less 
than significant.  Further, in adopting SB375, the Legislature acknowledged that 
regional transportation plans, and the environmental impact reports prepared to analyze 
those plans, may contain performance standards that would apply to transit priority 
projects.  (See, e.g., Public Resources Code, § 21155.2.)  Other potential examples13 
include the Bay Area Air Quality Management District‘s proposed Best Management 
Practices for Construction Greenhouse Gas Emissions (calling for use of alternative 
fuels, local building materials and recycling), and the California Public Utilities 
Commission‘s Performance Standard for Power Plans (requiring emissions no greater 

                                                 
13 The Natural Resources Agency does not necessarily endorse the use of these performance standards.  Lead 

agencies must determine whether a particular standard is appropriate based on the substantial evidence supporting it 

and the context of the particular project. 
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than a combined cycle gas turbine plant).  As with either a qualitative or quantitative 
analysis, reliance on performance standards must be supported with ―scientific or 
factual data‖ indicating that compliance with the standard will ensure that impacts of 
greenhouse gas emissions are less than significant. 

 
In sum, the proposed section 15064.4(a) appropriately reflects the standards in 

CEQA governing the determination of significance and the discretion CEQA leaves to 
lead agencies to determine how to analyze impacts.  Mandating that lead agencies 
must quantify emissions whenever quantification is possible would be a departure from 
the CEQA statute.     
 
 
Existing Environmental Setting 
 

Several comments focused on the phrase ―existing environmental setting‖ in 
section 15064.4(b)(1).  Some comments urged, for example, that only ―net‖ emissions 
should be considered.  Comments from energy producers suggested that the phrase 
―existing environmental system‖ should encompass the entire energy system, which 
extends beyond California‘s borders.  Some comments suggested that section 15064.4 
should include a lifecycle analysis. 

 
Section 15064.4(b)(1) advises lead agencies to consider the extent to which a 

project would increase or decrease greenhouse gas emissions compared to the existing 
environmental setting.  In performing this analysis, a lead agency must account for all 
project phases, including construction and operation, as well as indirect and cumulative 
impacts.  (State CEQA Guidelines, §§ 15063(a) (―[a]ll phases of project planning, 
implementation, and operation must be considered in the initial study…‖), 15064(h) 
(addressing cumulative impacts), 15126 (―[a]ll phases of a project must be considered 
when evaluating its impact on the environment: planning, acquisition, development, and 
operation‖), 15358(a)(2) (defining ―effects‖ to include indirect effects), 15378.)  The 
―setting‖ to be described varies depending on the project and the potential 
environmental resources that it may affect.  In Friends of the Eel River v. Sonoma 
County Water Agency (2003) 108 Cal. App. 4th 859, for example, the lead agency failed 
to adequately describe the environmental setting by limiting its discussion primarily to 
the southern portions of its water system.  Framing the setting narrowly resulted in 
impacts to the northern portion of the water system being ignored.  Finding that section 
15125 is to be construed broadly to ensure the fullest protection to the environment, the 
court in that case held that the lead agency was required to disclose that increased use 
of the southern portion of the water system would require greater diversions from the 
northern portion, and to analyze the impacts on species in the northern portion of the 
system.  (Id. at pp. 873-875.)  In the context of power generation, to the extent that a 
project may cause changes in greenhouse gas emissions in an existing power system, 
and substantial evidence substantiates such changes, those changes may be 
considered pursuant to section 15064.4(b)(1).   
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Similarly, if an agency has performed an analysis that demonstrates that a 
particular process for waste treatment does not result in an increase in greenhouse gas 
emissions compared to biogenic emissions that already occurs in the atmosphere, that 
evidence may support a conclusion that the project would not cause an increase in 
greenhouse gas emissions.  Thus, to the extent a lead agency does not consider 
biogenic emissions to be new emissions, and its analysis is supported with substantial 
evidence, the text in section 15064.4(b)(1) would be broad enough to encompass those 
emissions, subject to the limitation that such analysis could not be used in a way that 
would mask the effects of emissions associated with the project.  For example, if the 
emissions occurring in the short-term will have impacts that differ from emissions 
occurring in the future, those differences may need to be analyzed.   

 
Finally, some comments suggested that the Guidelines should authorize a ―net‖ 

or ―lifecycle‖ analysis for projects that operate within a closed system.  Nothing in 
section 15064.4 precludes such analysis where such analysis complies with the 
provision of section 15064, and where substantial evidence supports the ultimate 
conclusions and findings.  However, since a ―net‖ analysis may only be appropriate or 
possible in limited cases, the Natural Resources Agency deliberately chose to draft 
section 15064.4 broadly.  Additionally, in some situations, a true ―net‖ analysis may not 
be technically feasible or scientifically possible, and determination of an appropriate 
baseline for determining a ―net‖ effect may be difficult.   

 
As explained below, the Natural Resources Agency has deliberately avoided the 

term ―lifecycle,‖ however, to the extent an agency equates ―lifecycle‖ with what occurs in 
the existing environmental setting, section 15064.4 authorizes lead agencies to consider 
such evidence. 
  
 
Thresholds of Significance 
 

Some comments expressed concern that the proposed amendments did not 
establish a statewide threshold of significance.  Others suggested that most lead 
agencies are not qualified to establish their own thresholds, and if they do adopt 
thresholds, they should be required to adopt the most stringent threshold possible. 

 
The CEQA Guidelines do not establish thresholds of significance for other 

potential environmental impacts, and SB97 did not authorize the development of a 
statewide threshold as part of this CEQA Guidelines update.  Rather, the proposed 
amendments recognize a lead agency‘s existing authority to develop, adopt and apply 
their own thresholds of significance or those developed by other agencies or experts.  
As set forth in the existing section 15064.7, a threshold is ―an identifiable quantitative, 
qualitative or performance level of a particular environmental effect, non-compliance 
with which means the effect will normally be determined to be significant by the agency 
and compliance with which means the effect normally will be determined to be less than 
significant.‖  Because a threshold would be used in the determination of significance, 
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the threshold would need to be supported with substantial evidence.  (State CEQA 
Guidelines, § 15064.7(b).)   

 
As explained in a recent decision of the Third District Court of Appeal, ―[p]ublic 

agencies are … encouraged to develop thresholds of significance for use in determining 
whether a project may have significant environmental effects.‖  (Protect the Historic 
Amador Waterways v. Amador Water Agency (2004) 116 Cal.App.4th 1099, 1108.)  
Nothing in CEQA requires that thresholds be developed by experts or expert agencies; 
however, ―thresholds can be drawn from existing environmental standards, such as 
other statutes or regulations.‖  (Id. at p. 1107.)  Regardless of who develops the 
threshold, if an agency adopts a threshold, it must be supported with substantial 
evidence.  (State CEQA Guidelines, § 15064.7(b).)  Additionally, ―thresholds cannot be 
used to determine automatically whether a given effect will or will not be significant[;]‖ 
―[i]nstead, thresholds of significance can be used only as a measure of whether a 
certain environmental effect "will normally be determined to be significant" or "normally 
will be determined to be less than significant" by the agency. (Guidelines, § 15064.7, 
subd. (a), italics added.)‖  (Protect the Historic Amador Waterways, supra, 116 
Cal.App.4th at pp. 1108-1109.)  Proposed subdivision (c) of section 15064.7 recognizes 
the principles described above by expressly recognizing that experts and expert 
agencies may be developing thresholds that other public agencies may find useful in 
their own CEQA analyses, but requiring, as a safeguard, that any such threshold be 
supported with substantial evidence.   

 
Notably, nothing in either AB32 or SB97 requires a finding of significance for any 

particular level of increase in greenhouse gas emissions.  AB32, and regulations 
implementing that statute, will require reductions in emissions from certain sectors in the 
economy, but do not preclude new emissions.  Moreover, as explained in the Initial 
Statement of Reasons, the proposed amendments do not establish a zero emissions 
threshold of significance because ―there is no ‗one molecule rule‘ in CEQA. (CBE, 
supra, 103 Cal.App.4th at 120.)‖  (Initial Statement of Reasons, at p. 20.)   

 
Some comments suggested that any numeric thresholds that are developed 

should not be set at such a low level that adverse economic impacts would result.  
While economic issues are appropriate in the determination of feasibility of mitigation 
and alternatives, it is not appropriate in the determination of significance (see, e.g., 
Public Resources Code, § 21002), so a threshold should not be designed with 
economic impacts in mind.  Moreover, even a ―high‖ threshold would not relieve 
agencies of the requirement to consider any evidence indicating that a project may have 
a significant effect despite falling below a threshold.  (Protect the Historic Amador 
Waterways v. Amador Water Agency (2004) 116 Cal.App.4th 1099, 1109; Mejia v. City 
of Los Angeles (2005) 130 Cal.App.4th 322, 342.)   
 
 
Mitigation Hierarchy 
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CEQA‘s substantive mandate requires that ―public agencies should not approve 
projects as proposed if there are … feasible mitigation measures available which would 
substantially lessen the significant environmental effects of such projects[.]‖  (Public 
Resources Code, § 21002.)  The statute defines feasible to mean ―capable of being 
accomplished in a successful manner within a reasonable period of time, taking into 
account economic, environmental, social, and technological factors.‖  (Public Resources 
Code, § 21061.1.)  The Legislature further provided that a lead agency may use its 
lawful discretion to mitigate significant impacts to the extent provided by other laws: 
 

In mitigating or avoiding a significant effect of a project on the 
environment, a public agency may exercise only those express or implied 
powers provided by law other than this division. However, a public agency 
may use discretionary powers provided by such other law for the purpose 
of mitigating or avoiding a significant effect on the environment subject to 
the express or implied constraints or limitations that may be provided by 
law. 
 

(Public Resources Code, § 21004.)  Cities and counties may rely on their constitutional 
police powers, for example, while the ability of other agencies to require mitigation may 
be limited by the scope of their statutory authority.  Mitigation is also subject to 
constitutional limitations; i.e., there must be a nexus between the mitigation measure 
and the impact it addresses, and the mitigation must be roughly proportional to the 
impact of the project.  (Nollan v. California Coastal Comm'n (1987) 483 U.S. 825; Dolan 
v. City of Tigard (1994) 512 U.S. 374; State CEQA Guidelines, § 15126.4(a)(4).)    
 

CEQA itself imposes very few limitations on a lead agency‘s discretion to impose 
mitigation.  For example, agencies may not mitigate the effects of a housing project by 
reducing the proposed number of units if other feasible mitigation measures are 
available.  (Public Resources Code, § 21159.26.)  Similarly, the Legislature has 
prescribed specific types of mitigation in only very limited circumstances; i.e., impacts to 
archeological resources and oak woodlands.  (Public Resources Code, §§ 21083.2, 
21083.4.) 
 

SB 97 specifically called for guidelines addressing the mitigation of greenhouse 
gas emissions.  In doing so, however, the Legislature did not alter a lead agency‘s 
discretion, authority or limitations on the imposition of mitigation where the impacts of a 
project‘s greenhouse gas emissions are significant.  Thus, as explained in the Initial 
Statement of Reasons, the existing CEQA rules apply to the mitigation of greenhouse 
gas emissions. 
 

Within the scope of a lead agency‘s existing authority, the CEQA Guidelines 
already contain provisions that recognize a lead agency‘s obligation to balance various 
factors in determining how or whether to carry out a project.  (State CEQA Guidelines, § 
15021(d).)  Further, the Guidelines already require that ―[w]here several measures are 
available to mitigate an impact, each should be discussed and the basis for selecting a 
particular measure should be identified.‖ (State CEQA Guidelines, § 15126.4(a)(1)(B).)  
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Additionally, public agencies are directed to adopt their own implementing procedures, 
consistent with CEQA and the State CEQA Guidelines, which could set forth the types 
of mitigation that a particular agency finds to be most appropriate for projects subject to 
its approval.  (State CEQA Guidelines, § 15022.)  The Natural Resources Agency 
cannot, however, state in the State CEQA Guidelines that all lead agencies have the 
authority to prioritize types of mitigation measures, or to establish any particular priority 
order for them.  Each lead agency must determine the scope of its own authority based 
on its own statutory or constitutional authorization. 
 
 
Reliability and Effectiveness of Mitigation 
 

Some comments expressed concern about the reliability and efficacy of some 
mitigation strategies.  In response to such comments, the Natural Resources Agency 
further revised section 15126.4(c) to expressly require that any measures, in addition to 
being feasible, must be supported with substantial evidence and be capable of 
monitoring or reporting.  (See Revised Section 15126.4(c) (October 23, 2009).)  This 
addition reflects the requirements in Public Resources Code section 21081.5 that 
findings regarding mitigation be supported with substantial evidence and the monitoring 
or reporting requirement in section 21081.6. 

 
The text of proposed section 15126.4(c), addressing mitigation of greenhouse 

gas emissions, also requires that mitigation measures be effective.  The first sentence 
of that section requires that mitigation be ―feasible.‖  Further, the statue defines 
―feasible‖ to mean ―capable of being accomplished in a successful manner within a 
reasonable period of time, taking into account economic, environmental, social, and 
technological factors.‖  (Public Resources Code, § 21061.1 (emphasis added); see also 
State CEQA Guidelines § 15364 (adding ―legal‖ factors to the definition of feasibility.)  A 
recent decision of the Third District Court of Appeal confronting questions regarding the 
effectiveness of a mitigation measure explained: ―concerns about whether a specific 
mitigation measure ‗will actually work as advertised,‘ whether it ‗can … be carried out,‘ 
and whether its ‗success … is uncertain‘ go to the feasibility of the mitigation 
measure[.]‖  (California Native Plant Society v. City of Rancho Cordova (2009) 172 Cal. 
App. 4th 603, 622-623.)  Thus, by requiring that lead agencies consider feasible 
mitigation of greenhouse gas emissions, section 15126.4(c) already requires that such 
measures be effective.   
 
 
Off-site Mitigation and Offsets 
 

Relatively little authority addresses the question of how close of a causal 
connection must exist between off-site emissions reductions and project implementation 
in order to be adequate mitigation under CEQA.  CEQA requires lead agencies to 
mitigate or avoid the significant effects of proposed projects where it is feasible to do so.  
While the CEQA statute does not define mitigation, the State CEQA Guidelines define 
mitigation to include: 
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(a) Avoiding the impact altogether by not taking a certain action or parts of 
an action. 
 
(b) Minimizing impacts by limiting the degree or magnitude of the action 
and its implementation. 
 
(c) Rectifying the impact by repairing, rehabilitating, or restoring the 
impacted environment. 
 
(d) Reducing or eliminating the impact over time by preservation and 
maintenance operations during the life of the action. 
 
(e) Compensating for the impact by replacing or providing substitute 
resources or environments. 

 
(State CEQA Guidelines, § 15370.)  As subdivision (e) implies, off-site measures may 
constitute mitigation under CEQA, and such measures have been upheld as adequate 
mitigation in CEQA case law.  (See, e.g., California Native Plant Society v. City of 
Rancho Cordova (2009) 172 Cal. App. 4th 603, 619-626.) 
 

Whether on-site or off-site, to be considered mitigation, the measure must be tied 
to impacts resulting from the project.  Section 21002 of the Public Resources Code, the 
source of the requirement to mitigate, states that ―public agencies should not approve 
projects as proposed if there are … feasible mitigation measures available which would 
substantially lessen the significant environmental effects of such projects[.]‖  Similarly, 
section 21081(a)(1) specifies a finding by the lead agency in adopting a project that 
―[c]hanges or alterations have been required in, or incorporated into, the project which 
mitigate or avoid the significant effects on the environment.‖  Both statutory provisions 
expressly link the changes to be made (i.e., the ―mitigation measures‖) to the significant 
effects of the project.  Courts have similarly required a link between the mitigation 
measure and the adverse impacts of the project.  (Save Our Peninsula Comm. v. 
Monterey County Bd. of Supervisors (2001) 87 Cal. App. 4th 99, 128-131 (EIR must 
discuss ―the history of water pumping on [the off-site mitigation] property and its 
feasibility for providing an actual offset for increased pumping on the [project] 
property‖).)  The text of sections 21002 and 21081, and case law requiring a ―nexus‖ 
between a measure and a project impact, together indicate that ―but for‖ causation is a 
necessary element of mitigation.  In other words, mitigation should normally be an 
activity that occurs in order to minimize a particular significant effect.  Or, stated another 
way and in the context of greenhouse gas emissions, emissions reductions that would 
occur without a project would not normally qualify as mitigation. 

 
Notably, this interpretation of the CEQA statute and case law is consistent with 

the Legislature‘s directive in AB32 that reductions relied on as part of a market-based 
compliance mechanism must be ―in addition to any greenhouse gas emission reduction 
otherwise required by law or regulation, and any other greenhouse gas emission 
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reduction that otherwise would occur.‖  (Health and Safety Code, § 38562(d)(2).)  While 
AB32 and CEQA are separate statutes, the additionality concept may be applied 
analytically in the latter as follows: greenhouse gas emission reductions that are 
otherwise required by law or regulation would appropriately be considered part of the 
existing baseline.  Pursuant to section 15064.4(b)(1), a new project‘s emissions should 
be compared against that existing baseline. 

 
Thus, in light of the above, and in response to concerns raised in the comments, 

the Natural Resources Agency has revised section 15126.4(c)(3) to state that mitigation 
includes: ―Off-site measures, including offsets that are not otherwise required, to 
mitigate a project‘s emissions[.]‖  This provision is intended to be read in conjunction 
with the statutory mandate in Public Resources Code sections 21002 and 21081 that 
mitigation be tied to the effects of a project.   

 
This provision would not limit the ability of a lead agency to create, or rely on the 

creation of, a mechanism, such as an offset bank, created prospectively in anticipation 
of future projects that will later rely on offsets created by those emissions reductions.  
The Initial Statement of Reasons referred, for example, to community energy 
conservation projects.  (Initial Statement of Reasons, at p. 38.)  Such a program could, 
for example, identify voluntary energy efficiency retrofits that would not occur absent 
implementation of the program, and then fund the retrofits through the sale of offsets 
that would occur as a result of the retrofit.  Emissions reductions that occur as a result 
of a regulation requiring such reduction, on the other hand, would not constitute 
mitigation. 

 
Some comments opined that offsets are highly uncertain and of questionable 

legitimacy.  The Initial Statement of Reasons, however, cites several sources discussing 
examples of offsets being used in a CEQA context.  Further, the ARB Scoping Plan 
describes offsets as way to ―provide regulated entities a source of low-cost emission 
reductions, and … encourage the spread of clean, efficient technology within and 
outside California.‖  (Scoping Plan, Appendix C, at p. C-21.)  The Natural Resources 
Agency finds that the offset concept is consistent with the existing CEQA Guidelines‘ 
definition of ―mitigation,‖ which includes ―[r]ectifying the impact by repairing, 
rehabilitating, or restoring the impacted environment‖ and ―[c]ompensating for the 
impact by replacing or providing substitute resources or environments.‖  (State CEQA 
Guidelines, §§ 15370(c), (e).) 

 
While the proposed amendments recognize offsets as a potential mitigation 

strategy, they do not imply that offsets are appropriate in every instance.  The efficacy 
of any proposed mitigation measure is a matter for the lead agency to determine based 
on the substantial evidence before it.  Use of the word ―feasible‖ in proposed Section 
15126.4(c) requires the lead agency to find that any measure, including offsets, would 
be ―capable of being accomplished in a successful manner within a reasonable period 
of time, taking into account economic, environmental, legal, social, and technological 
factors.‖  (State CEQA Guidelines, § 15364.)   
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Thus, the Natural Resources Agency finds that by expressly requiring that any 
mitigation measure be feasible, supported with substantial evidence, and capable of 
monitoring or reporting, section 15126.4(c) adequately addresses the concern stated in 
the comment that offsets may be of questionable legitimacy.   
 
 
Use of Plans for the Reduction of Greenhouse Gas Emissions in a Cumulative 
Impacts Analysis 
 

Section 15183.5 was developed to address tiering and streamlining the analysis 
of greenhouse gas emissions.  Subdivision (a) highlights existing tiering and 
streamlining mechanisms in CEQA that may be used to address the analysis and 
mitigation of greenhouse gas emissions.  Those mechanisms are often used for general 
plans and other long range planning documents.  Subdivision (a) therefore recognizes 
that lead agencies may choose to include a programmatic analysis of greenhouse gas 
emissions in those long range plans.  That subdivision did not create any new tiering or 
streamlining provisions; rather, it cross-references existing mechanisms.  Each 
mechanism has its own benefits and drawbacks, and the use of any analysis of 
greenhouse gas emissions contained in such a document would be governed by the 
specific provisions cited in subdivision (a).   

 
Subdivision (b), on the other hand, acknowledges that, in addition to the long 

range documents mentioned in subdivision (a), some agencies are voluntarily 
developing stand-alone plans focused specifically on the reduction of greenhouse gas 
emissions.  Subdivision (b) is not a tiering mechanism.  Tiering is governed by section 
15152 of the existing CEQA Guidelines.  The purpose of section 15183.5(b) is much 
narrower.  Because climate action plans and greenhouse gas reduction plans are 
voluntary, and not subject to any legislative criteria or requirements, subdivision (b) was 
developed ―to assist lead agencies in determining whether an existing greenhouse gas 
reduction plan is an appropriate document to use in a cumulative impacts analysis 
under CEQA.‖  (Initial Statement of Reasons, at p. 54.)  Specifically, a project that is 
consistent with a plan that satisfies the criteria in subdivision (b) may benefit from the 
presumption created in sections 15064(h)(3) and 15130(d) that the project‘s cumulative 
impacts are less than significant due to compliance with the plan.  Subdivision (b) does 
not create or authorize any plans; rather, it provides a tool to determine whether a plan 
for the reduction of greenhouse gas emissions may be used in a cumulative impacts 
analysis as provided in section 15064(h)(3) or 15130(d).  Section 15183.5(b) does not 
require that public agencies develop plans for the reduction of greenhouse gas 
emissions, nor does it prohibit public agencies from developing individual ordinances 
and regulations to address individual sources of greenhouse gas emissions.   

 
As an example, if a general plan EIR analyzed and mitigated greenhouse gas 

emissions, a lead agency would likely use the specific streamlining provision applicable 
to general plan EIRs in section 15183, and not the more general provision in 
15183.5(b).  A stand alone ―climate action plan‖ that was not analyzed in a program 
EIR, master EIR, or other mechanism identified in 15183.5(a) may still be used in a 
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cumulative impacts analysis pursuant to sections 15064(h)(3) or 15130(d), but only if 
that climate action plan contains the elements listed in section 15183.5(b)(1). 

 
Some comments suggested that section 15183.5(b) should identify specific types 

of plans to which it would apply.  That section was developed precisely because plans 
for the reduction of greenhouse gas emissions are not specified in law and are so 
varied.  They have been variously titled ―climate action plans‖, ―sustainability plans‖, 
―greenhouse gas reduction plans‖, etc.  Contents of such plans also vary widely.  Thus, 
the Natural Resources Agency cannot specifically identify which plans satisfy the criteria 
in subdivision (b).  That determination must be made by the individual lead agency 
based on whether the specific plan under consideration satisfies each of the criteria in 
subdivision (b)(1). 

 
Notably, public agencies are required to develop their own procedures to 

implement CEQA.  (State CEQA Guidelines, § 15022.)  If a lead agency determines that 
it does not have a plan for the reduction of greenhouse gas emissions that contains the 
criteria set forth in section 15183.5(b), but its collective policies, ordinances and other 
requirements nevertheless ensure that the incremental contribution of individual projects 
is not cumulatively considerable, and substantial evidence supports that determination, 
it could include such an explanation and support in its own implementing procedures. 

 
Some comments questioned how a Sustainable Communities Strategy or 

Alternative Planning Strategy should be treated in light of section 15183.5.  SB375 
encourages programmatic analysis and planning for greenhouse gas emissions from 
cars and light-duty trucks, and provides specific CEQA streamlining benefits for certain 
types of projects that are consistent with a Sustainable Communities Strategy (SCS) or 
an Alternative Planning Strategy (APS).  Given the specificity of those statutory 
provisions, sections 21155 through 21155.3 and 21159.28 of the Public Resources 
Code in particular, the Office of Planning and Research and the Natural Resources 
Agency did not find that additional guidance on those provisions was necessary at this 
time.  Proposed section 15183.5(c), however, clarifies that while certain projects 
consistent with an SCS or APS may not need to analyze greenhouse gas emissions 
from cars and light-duty trucks, emissions from other sources still may require analysis 
and mitigation.  As SB97 requires the CEQA Guidelines to be updated every two years 
to incorporate new information, additional guidance regarding the relationship between 
CEQA and SB375 may be developed as necessary.  (See also the discussion of AB32, 
SB375 and CEQA, above.) 
 
 
Definition of Greenhouse Gas Emissions 
 

Several comments objected to the definition of greenhouse gas emissions in the 
Guidelines.  Some suggested that it should be strictly limited to the gases identified in 
AB32.  Other thought it should include all potential greenhouse gas emissions.  Still 
others wanted to exclude biogenic emissions from the definition.  
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As explained in the Initial Statement of Reasons, the definition of greenhouse 
gases in AB32 states that GHG ―includes all of the following….‖  (Health and Safety 
Code, § 38505(g).)  The Legislature thus implied that other gases may also be 
considered GHGs.  Further, the ARB Scoping Plan also acknowledged that other gases 
contribute to climate change. (Scoping Plan, at p. 11.)  Consistent with the definition in 
the Health and Safety Code, the proposed definition in the Proposed Amendments is 
not exclusive to the six primary GHGs. The purpose of a more expansive definition is to 
ensure that lead agencies do not exclude from consideration GHGs that are not listed, 
so long as substantial evidence indicates that such non-listed gases may result in 
significant adverse effects. This approach is consistent with the Supreme Court‘s 
directive that CEQA be interpreted to provide the fullest possible protection to the 
environment. (Laurel Heights Improvement Assn. v. Regents of University of California 
(1988) 47 Cal. 3d 376, 390.) 

 
While the definition could not be strictly limited to the six gases identified in 

AB32, the Natural Resources Agency concluded that specific mention of other potential 
greenhouse gases was also not appropriate.  Notably, the federal Environmental 
Protection Agency limited its proposed endangerment finding to those same six listed 
gases.  It did so because the six gases are well studied, and have been the focus of 
climate change research.  (Federal Register, v. 74, 18886, 18895 (April 24, 2009).)  It is 
not necessary to list each of the known potential greenhouse gases because the 
proposed definition in section 15364.5 is written broadly, stating that the greenhouse 
gas emissions ―are not limited to‖ the listed examples.  As further explained in the Initial 
Statement of Reasons, the ―purpose of a more expansive definition is to ensure that 
lead agencies do not exclude from consideration GHGs that are not listed, so long as 
substantial evidence indicates that such non-listed gases may result in significant 
adverse effects.‖  (Initial Statement of Reasons, at p. 58.)  Because the CEQA 
Guidelines must be updated periodically to reflect developments relating to greenhouse 
gas emissions, the Natural Resources Agency may expand the definition of greenhouse 
gas emissions if necessary to reflect the most current science and practice. 

 
The Natural Resources Agency also concluded that the definition of greenhouse 

gas emissions should not differentiate between biogenic and anthropogenic emissions.  
SB97 does not distinguish between the sources of greenhouse gas emissions.  Notably, 
neither AB32 nor the Air Resources Board‘s Scoping Plan distinguishes between 
biogenic and anthropogenic sources of greenhouse gas emissions.  On the contrary, 
the Scoping Plan identifies methane from, among other sources, organic wastes 
decomposing in landfills as a source of emissions that should be controlled.  (Scoping 
Plan, at pp. 62-63.) 
 
 
Forestry 
 

Some comments objected to the inclusion of questions related to forest 
resources in the Appendix G questions in the section on agricultural resources.   
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SB97 called for guidance on the mitigation of greenhouse gas emissions or the 
effects of greenhouse gas emissions.  (Public Resources Code, § 21083.05.)  As 
explained in the Initial Statement of Reasons, forest conversions may result in direct 
greenhouse gas emissions.  Further, such conversions remove existing forest stock and 
the potential for further carbon sequestration.  (Initial Statement of Reasons, at p. 63.)  
Sequestration is recognized as a key mitigation strategy in the Air Resources Board‘s 
Scoping Plan.  (Scoping Plan, Appendix C, at p. C-168.)   

 
The addition of questions related to forestry does not target the establishment of 

agricultural operations.  The questions ask about any conversion of forests, not just 
conversions to other agricultural operations.  Moreover, analysis of impacts to forestry 
resources is already required.  The Legislature has declared that ―forest resources and 
timberlands of the state are among the most valuable of the natural resources of the 
state‖ and that such resources ―furnish high-quality timber, recreational opportunities, 
and aesthetic enjoyment while providing watershed protection and maintaining fisheries 
and wildlife.‖  (Public Resources Code, § 4512(a)-(b).)  Because CEQA defines 
―environment‖ to include ―land, air, water, minerals, flora, fauna, noise, [and] objects of 
historic or aesthetic significance‖ (Public Resources Code, section 21060.5), and 
because forest resources have been declared to be ―the most valuable of the natural 
resources of the state,‖ projects affecting such resources must be analyzed, whether or 
not specific questions relating to forestry resources appear in Appendix G.  (Protect the 
Historic Amador Waterways v. Amador Water Agency (2004) 116 Cal.App.4th 1099, 
1109.)  In effect, suggestions that the Appendix G questions be limited to conversions to 
―non-agricultural uses‖ ask the Natural Resources Agency to adopt changes that are 
inconsistent with CEQA, which it cannot do. 

 
Questions related to greenhouse gas emissions in Appendix G are not sufficient 

to address impacts related to forestry resources.  As explained in the Initial Statement of 
Reasons, not only do forest conversions result in greenhouse gas emissions, but may 
also ―remove existing carbon stock (i.e., carbon stored in vegetation), as well as a 
significant carbon sink (i.e., rather than emitting GHGs, forests remove GHGs from the 
atmosphere).‖  (Initial Statement of Reasons, at p. 63.)  Further, conversions may lead 
to ―aesthetic impacts, impacts to biological resources and water quality impacts, among 
others.‖  The questions related to greenhouse gas emissions would not address such 
impacts.  Thus, the addition of forestry questions to Appendix G is appropriate both 
pursuant to SB97 and the Natural Resources Agency‘s general authority to update the 
CEQA Guidelines pursuant to Public Resources Code section 21083(f). 
 
 
“Level of Service” and Transportation Impact Analysis 
 

The Natural Resources Agency acknowledges the concern expressed by some 
comments that the use of level of service metrics in CEQA analysis has led to an auto-
centric focus.  The Office of Planning and Research and the Natural Resources Agency 
have participated in extensive outreach with stakeholder groups to revise question (a) in 
the transportation section of Appendix G to accomplish the following goals: 
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 Assess traffic impacts on intersections, streets, highways and freeways as well 

as impacts to pedestrian, non-vehicular and mass-transit circulation 

 Recognize a lead agency‘s discretion to choose methodology, including LOS, to 

assess traffic impacts 

 Harmonize existing requirements in congestion management programs, general 
plans, ordinances, and elsewhere 

In response to public comments submitted on proposed amendments, the Natural 
Resources Agency further refined question (a) to shift the focus from the capacity of the 
circulation system to consistency with applicable plans, policies that establish objective 
measures of effectiveness. 
 

Some comments advocated leaving the existing text in question (a) of the 
transportation section of Appendix G intact.  As explained in the Initial Statement of 
Reasons,  
 

[Q]uestion (a) changes the focus from an increase in traffic at a given 
location to the effect of a project on the overall circulation system in the 
project area.  This change is appropriate because an increase in traffic, by 
itself, is not necessarily an indicator of a potentially significant 
environmental impact. (Ronald Miliam, AICP, Transportation Impact 
Analysis Gets a Failing Grade When it Comes to Climate Change and 
Smart Growth; see also Land Use Subcommittee of the Climate Action 
Team LUSCAT Submission to CARB Scoping Plan on Local Government, 
Land Use, and Transportation Report (May, 2008) at pp. 31, 36.)  
Similarly, even if some projects may result in a deterioration of vehicular 
level of service – that is, delay experienced by drivers – the overall 
effectiveness of the circulation system as a whole may be improved.  
(Ibid.)  Such projects could include restriping to provide bicycle lanes or 
creating dedicated bus lanes. Even in such cases, however, any potential 
adverse air quality or other impacts would still have to be addressed as 
provided in other sections of the checklist.  Finally, the change to question 
(a) also recognizes that the lead agency has discretion to choose its own 
metric of analysis of impacts to intersections, streets, highways and 
freeways.  (Pub. Resources Code, § 21081.2(e); Eureka Citizens for 
Responsible Gov’t v. City of Eureka, supra, 147 Cal.App.4th at 371-373 
(lead agency has discretion to choose its methodology).)  Thus, ―level of 
service‖ may or may not be the applicable measure of effectiveness of the 
circulation system. 

 
(Initial Statement of Reasons, at pp. 64-65.)  Further, evidence presented to the Natural 
Resources Agency indicates that ―mitigation‖ of traffic congestion may lead to even 
greater environmental impacts than might result from congestion itself.  (See, e.g., 
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Cervero, Robert. (July, 2001). Road Expansion, Urban Growth, and Induced Travel: A 
Path Analysis. Journal of the American Planning Association, Vol. 69 No. 2. American 
Planning Association (confirming ―induced demand‖ phenomenon associated with 
capacity improvements).)   
 

While the terms ―volume to capacity ratio‖ and ―congestion at intersections‖ no 
longer appear in question (a), nothing precludes a lead agency from including such 
measures of effectiveness in its own general plan or policies addressing its circulation 
system.  Though the Office of Planning and Research originally recommended 
specifying ―vehicle miles traveled‖ as a question in Appendix G, it later revised its 
recommendation to allow lead agencies to choose their own measures of effectiveness.  
(Letter from OPR Director, Cynthia Bryant, to Secretary for the Natural Resources 
Agency, Mike Chrisman, April 13, 2009.)  Thus, as revised, question (a) accommodates 
lead agency selection of methodology, including, as appropriate, vehicle miles traveled, 
levels of service, or other measures of effectiveness. 

 
Other comments objected to any mention of the phrase ―level of service‖ in 

question (b) of the transportation section of the Appendix G checklist.  That question, as 
revised, would ask whether a project would conflict with the provisions of a congestion 
management program.  The Government Code, beginning at section 65088, requires 
Congestion Management Agencies, in urbanized areas, to adopt Congestion 
Management Programs covering that agency‘s cities and county, and in consultation 
with local governments, transportation planning agencies, and air quality management 
districts.  A CMP must, pursuant to statute, contain level of service standards for certain 
designated roadways.  A CMP must also include a land use analysis program to assess 
the impact of land use decisions on the regional transportation system.  A CMA may 
require that land use analysis to occur through the CEQA process.  Thus, level of 
service standards cannot be deleted from the Appendix G checklist altogether.  The 
proposed amendments did, however, amend question (b) to put level of service 
standards in the broader context of the entire CMP, which should also contain travel 
demand measures and other standards affecting the circulation system as a whole.  
Beyond this amendment, however, the Natural Resources Agency cannot remove level 
of service standards entirely from the Appendix G checklist.   

 
Notably, the primary purpose of the proposed amendments is to update the 

CEQA Guidelines on the analysis and mitigation of greenhouse gas emissions.  While 
certain changes to Appendix G were proposed pursuant to the Natural Resources 
Agency‘s general authority to update the CEQA Guidelines, those changes were 
modest and were intended to address certain misapplications of CEQA in a way that 
hinders the type of development necessary to reduction of greenhouse gas emissions.  
Transportation planning and impact analysis continues to evolve, as new multimodal 
methods of analysis and guidelines on the integration of all modes of transportation and 
users into the circulation system are being developed.  Additional updates to Appendix 
G may be appropriate in the future to address those developments.   
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Parking 
 

As explained in the Initial Statement of Reasons, the Natural Resources Agency 
concluded that the question related to parking adequacy should be deleted from the 
Appendix G checklist in part as a result of the decision in San Franciscans Upholding 
the Downtown Plan v. City and County of San Francisco (2002) 102 Cal.App.4th 656.  
The court in that case distinguished the social impact of inadequate parking from actual 
adverse environmental impacts.  In particular, that court explained: 
 

[T]here is no statutory or case authority requiring an EIR to identify 
specific measures to provide additional parking spaces in order to meet an 
anticipated shortfall in parking availability. The social inconvenience of 
having to hunt for scarce parking spaces is not an environmental impact; 
the secondary effect of scarce parking on traffic and air quality is. Under 
CEQA, a project's social impacts need not be treated as significant 
impacts on the environment. An EIR need only address the secondary 
physical impacts that could be triggered by a social impact.  

 
(Id. at p. 698 (emphasis in original).)  The Natural Resources Agency is aware of no 
authority requiring an analysis of parking adequacy as part of a project‘s environmental 
review.  Rather, the Agency concurs with the court in the San Franciscans case that 
inadequate parking is a social impact that may, depending on the project and its setting, 
result in secondary effects.  Consistent with existing CEQA Guidelines section 
15131(a), deletion of the parking adequacy question from Appendix G checklist will 
ensure that the ―focus of the analysis shall be on the physical changes.‖  Specifically, 
the Appendix G checklist contains questions asking about possible project impacts to air 
quality and traffic.   
 

Some comments pointed to examples of potential adverse impacts that could 
result from parking shortages, such as double-parking and slower circulation speeds, 
and referred specifically to a study of ―cruising‖ behavior by Donald Shoup that noted 
that cruising could result in emissions of carbon dioxide.  The relationship between 
parking adequacy and air quality is not as clear or direct as some comments imply.  Mr. 
Shoup, for example, submitted comments to the Natural Resources Agency supporting 
the deletion of the parking question.  (See, Letter from Donald Shoup, Professor of 
Urban Planning, University of California, Los Angeles, October 26, 2009.)  In those 
comments, Mr. Shoup opines that cruising results not from the number of parking 
spaces associated with a project, but rather from the price associated with those 
parking spaces.  (Ibid.)  The Natural Resources Agency also has evidence before it 
demonstrating that providing parking actually causes greater emissions due to induced 
demand.  The California Air Pollution Control Officers Association CEQA White Paper, 
for example, suggests reducing available parking as a way to reduce greenhouse gas 
emissions.  (Greg Tholen, et al. (January, 2008). CEQA & Climate Change: Evaluating 
and Addressing Greenhouse Gas Emissions from Projects Subject to the California 
Environmental Quality Act. California Air Pollution Control Officers Association, at 
Appendix B, pp. 8-9.)   
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Moreover, parking analyses do not typically address either air quality or traffic 

impacts; rather, such analyses often focus on the number of parking spaces necessary 
to satisfy peak demand, which is often established by a local agency as a parking ratio 
(i.e., one space per 250 square feet of office space).  (See, e.g., Shoup, Donald. (1999). 
In Lieu of Required Parking. Journal of Planning Education and Research, Vol. 18 No. 
4. Association of Collegiate Schools of Planning, at p. 309.)  Thus, the question in 
Appendix G related to parking adequacy does not necessarily lead to the development 
of information addressing actual environmental impacts. 
 

In sum, nothing in the CEQA statute, or cases interpreting that statute, require an 
analysis of parking demand.  Further, parking supply is not a reasonable proxy for direct 
physical impacts associated with a project because parking supply may in some 
circumstances adversely affect air quality and traffic while in other circumstances, it may 
create air quality and traffic benefits.  Thus, maintaining the parking question in the 
general Appendix G checklist is not necessary to effectuate the purposes of the CEQA 
statute.   
 

The Natural Resources Agency acknowledges, however, that parking supply may 
lead to social impacts that agencies may wish to regulate.  Cities and counties can, and 
do, include parking related policies in their municipal ordinances and general plans.  
(See, e.g., Office of Planning and Research, General Plan Guidelines, at pp. 59-60.)  To 
the extent an agency has developed parking related policies in a general plan, zoning 
ordinance, or other regulation, consistency with those policies could be analyzed as a 
potential land use impact.  Public agencies must, moreover, develop their own 
procedures to implement CEQA, and so may include parking-related questions in their 
own checklist if appropriate in their own circumstances.  (State CEQA Guidelines, §§ 
15022, 15063(f).) 
 
 
AB32, SB375 and CEQA 
 

Many comments suggested various links between CEQA, AB32 and SB375.  
While there is some overlap between the statutes, each contains its own requirements 
and serves its own purposes.  While recognizing the role of regulatory programs in 
addressing cumulative impacts analysis in CEQA, the Proposed Amendments 
deliberately avoided linking the determination of significance under CEQA to 
compliance with AB32.  The following addresses the CEQA effect of compliance with 
AB32 and SB375. 
 
The Effect of Consistency with the Scoping Plan and the Regulations Implementing 
AB32 
 

The Initial Statement of Reasons explained that the Scoping Plan ―may not be 
appropriate for use in determining the significance of individual projects … because it is 
conceptual at this stage and relies on the future development of regulations to 
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implement the strategies identified in the Scoping Plan.‖  (Initial Statement of Reasons, 
at p. 14.)  Compliance with the regulations implementing the Scoping Plan, on the other 
hand, might be relevant in determining the significance of a project‘s emissions, if the 
particular regulation or regulations specifically addresses the emissions from the 
project.  (Ibid.)  Compliance with regulations is specifically addressed in section 
15064(h)(3) and 15064.4(b)(3). 
 

Specifically, both sections provide that a lead agency may consider compliance 
with such regulations, and if relying on regulations to determine that an impact is less 
than significant, the lead agency must explain how that particular regulation addresses 
the impact of the project.  Both sections also recognize that a lead agency must still 
consider whether any evidence supports a fair argument that a project may still have a 
significant impact despite compliance with the regulation.   
 
The Effect of Consistency with Plans for the Reduction of Greenhouse Gas Emissions, 
Sustainable Communities Strategies and Alternative Planning Strategies. 
 

Several comments questioned whether the references in the Proposed 
Amendments to ―greenhouse gas reduction plans‖ were intended to include a 
Sustainable Communities Strategy (SCS) or Alternative Planning Strategy (APS).   
 

SB375 created both the SCS and APS as strategies to be adopted by 
metropolitan planning organizations for the purpose of achieving greenhouse gas 
emissions reductions targets established by the California Air Resources Board.  SB375 
inserted specific provisions into CEQA governing the review of projects that are 
consistent with an APS or SCS.  (See, e.g., Public Resources Code, §§ 21155-21155.3, 
21159.28.)  Because of the specificity of those provisions, the Office of Planning and 
Research and the Natural Resources Agency determined that no further guidance was 
needed in the Proposed Amendments to address the use of an SCS or APS. 
 

As explained in the Initial Statement of Reasons, however, OPR and the Natural 
Resources Agency observed that many jurisdictions were adopting plans specifically for 
the purpose of addressing and reducing greenhouse gas emissions.  (Initial Statement 
of Reasons, at pp. 12-13.)  Those plans may be titled Climate Action Plans, 
Greenhouse Gas Reduction Plans, Sustainability Plans, etc.  While recognizing the 
great variety of such plans, as well as the lack of legislative or other direction regarding 
the content of such plans, OPR and the Natural Resources Agency proposed the 
addition of a new Guidelines section 15183.5(b) to establish criteria for those plans if 
they are to be used in a CEQA cumulative impacts analysis as provided in sections 
15064(h)(3) and 15130(d).  The proposed amendments to section 15064(h)(3) and 
addition of section 15183.5(b) were not intended to limit or affect the use of an APS or 
SCS as provided in the Public Resources Code. 
 

SB375 included provisions that would exempt certain types of projects from 
CEQA, and would apply the substantial evidence standard of review to other types of 
projects reviewed under a Sustainable Communities Environmental Assessment.  Some 
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comments raised concerns that the proposed amendments, and section 15064(h)(3) in 
particular, may conflict with those provisions of SB375.  The last sentence of Section 
15064(h)(3), which acknowledges the application of the fair argument standard in the 
determination of whether to prepare an EIR, complies with existing law.  (CBE, supra, 
103 Cal.App.4th at 115-116.)  SB375‘s specific statutory provisions, and not section 
15064(h)(3), would control for a project that satisfies the conditions in those provisions.  
Thus, there is no conflict between the existing language in Section 15064(h)(3) and 
SB375.   
 

Comments were also raised about the application of section 15125(d), which 
requires a discussion of a project‘s consistency with applicable regional plans, to an 
APS or SCS.  One comment suggested that, for CEQA purposes, an SCS and APS are 
interchangeable.  The Natural Resources Agency disagrees.  An Alternative Planning 
Strategy is not a land use plan with which land use consistency should be analyzed 
under CEQA.  (Government Code, § 65080(b)(2)(H)(v).)  For that reason, the Natural 
Resources Agency deliberately did not propose to add ―Alternative Planning Strategy‖ to 
the list of plans to be considered in an environmental setting pursuant to section 15125.  
There is no similar statement precluding analysis of consistency with a Sustainable 
Communities Strategy, however.  Thus, the reference to a ―regional transportation plan‖ 
in the existing section 15125(d) remains appropriate.  As explained above, and the 
Initial Statement of Reasons, the reference to ―plans for the reduction of greenhouse 
gas emissions‖ is intended to cover a broad range of plans that may be adopted by 
state and local agencies.  The specific statutory provisions governing an Alternative 
Planning Strategy or Sustainable Communities Strategy would, however, control.   
 

Similarly, some comments expressed concern regarding the application of the 
new Appendix G question asking about a project‘s consistency with applicable plans for 
the reduction of greenhouse gas emissions.  That Appendix G question, as revised, 
asks whether a project would: ―Conflict with an applicable plan, policy or regulation 
adopted for the purpose of reducing the emissions of greenhouse gases?‖  (Emphasis 
added.)  In response to comments, the Natural Resources Agency replaced the word 
―any‖ with the word ―an‖ to clarify that only a plan determined to be applicable by the 
lead agency, and not any plan developed by any person or entity, should be considered 
in determining whether a project would result in a significant impact relating to 
greenhouse gas emissions.  Government Code section 65080(b)(2)(H)(v) states: an 
―alternative planning strategy shall not constitute a land use plan, policy, or regulation, 
and the inconsistency of a project with an alternative planning strategy shall not be a 
consideration in determining whether a project may have an environmental effect‖ for 
CEQA purposes.  By operation of that Government Code Section 65080(b)(2)(H)(v), an 
alternative planning strategy would not constitute ―an applicable plan‖ for purposes of 
the Appendix G question.  Notably, as explained in the Initial Statement of Reasons, the 
Appendix G checklist is meant to provide a sample checklist of questions designed to 
provoke thoughtful consideration of general environmental concerns.  (Initial Statement 
of Reasons, at p. 63.)  Because it is provided as a sample only, the Office of Planning 
and Research and the Natural Resources Agency found that it would not be possible to 
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identify with specificity each plan that or may not apply to a particular jurisdiction or 
project.   
 

Lead agencies, however, have discretion to revise the checklist in a way that is 
most appropriate for their own jurisdiction.  If an individual agency in a region where an 
APS was prepared finds it necessary or desirable to restate Government Code Section 
65080(b)(2)(H)(v) in its own checklist, it may do so.  Further, while inconsistency with an 
APS is not, by itself, an indication of a potentially significant impact, other project 
characteristics would need to be considered as indicated in Section 15064.4 and other 
provisions of the CEQA Guidelines.  Because Government Code Section 
65080(b)(2)(H)(v) already provides that an APS is not a land use plan for CEQA 
purposes, and the Appendix G question asks only about ―an applicable plan,‖ the 
question need not specify an exception for an APS.    
    
 
The Effect of Compliance with Regulations Implementing AB32 or Other Laws Intended 
to Reduce Greenhouse Gas Emissions 
 

Some comments urged that lead agencies should be able to rely on sector-wide 
reductions in emissions that may result from implementation of AB32 and other 
regulations in mitigating an individual project‘s impacts.  Those comments appeared to 
conflate the requirement that a lead agency consider cumulative impacts (i.e., the 
impacts resulting from a project‘s emissions when added to other past, present and 
reasonably foreseeable future emissions) with the requirement that a lead agency 
mitigate the significant effects of a project.  The proposed amendments contain several 
provisions addressing the analysis of greenhouse gas emissions as a cumulative effect.  
For example, Section 15064(h)(3) and 15130(d) would encourage lead agencies to use 
existing plans for the reduction of greenhouse gas emissions in cumulative impacts 
analysis.  Additionally, Section 15130(b)(1)(B) is proposed for amendment to allow lead 
agencies to use projections of emissions contained in certain plans and models.  Thus, 
the proposed amendments would allow a lead agency to consider a project in the 
context of other emissions resulting from the same or other sectors.   
 

To the extent comments suggested that reductions in emissions resulting from 
implementation of AB32 elsewhere can mitigate the significant effects of a separate 
project under CEQA, the Natural Resources Agency disagrees.  (See discussion below 
on off-site mitigation.) 
 

A project‘s compliance with regulations or requirements implementing AB32 or 
other laws and policies is not irrelevant.  Section 15064.4(b)(3) would allow a lead 
agency to consider compliance with requirements and regulations in the determination 
of significance of a project‘s greenhouse gas emissions.  Lead agencies should note, 
however, that compliance with one requirement, affecting only one source of a project‘s 
emissions, may not necessarily support a conclusion that all of the project‘s emissions 
are less than significant. 
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Projects That Implement AB32 or Otherwise Assist in Achieving the State‘s Emissions 
Reductions Goals 
 

Finally, some comments noted that projects implementing AB32, or that would 
somehow assist the State in achieving a low-carbon future, should not be considered 
significant under CEQA, and that requiring such projects to mitigate their emissions 
would frustrate implementation of AB32.  CEQA requires analysis and mitigation of a 
project‘s significant adverse environmental impacts, even if that project may be 
considered environmentally beneficial overall.  As the Third District Court of Appeal 
recently explained: 
 

―[I]t cannot be assumed that activities intended to protect or preserve the 
environment are immune from environmental review. [Citations.]‖ …. 
There may be environmental costs to an environmentally beneficial 
project, which must be considered and assessed. 
 

(Cal. Farm Bureau Fed. v. Cal. Wildlife Cons. Bd. (2006) 143 Cal. App. 4th 173, 196.)  
Nothing in SB97 altered this rule.  Thus, lead agencies must consider whether the 
greenhouse gas emissions resulting from beneficial projects may be significant, and if 
so, whether any feasible measures exist to mitigate those emissions.  If such emissions 
are found to be significant and unavoidable, proposed amendments to section 15093 
would expressly allow lead agencies to consider the region-wide and statewide 
environmental benefits of a project in determining whether project benefits outweigh its 
adverse environmental impacts. 
 
 
“Adaptation” and Analysis of the Effects of Climate Change on a Project 
 

Several comments submitted as part of the Natural Resources Agency‘s SB97 
rulemaking process urged it to incorporate the California Climate Adaptation Strategy 
(Adaptation Strategy) into the CEQA Guidelines.  In considering such comments, it is 
important to understand several key differences between the Adaptation Strategy and 
the California Environmental Quality Act.  First, the Adaptation Strategy is a policy 
statement that contains recommendations; it is not a binding regulatory document.  
Second, the Adaptation Strategy focuses on how the State can plan for the effects of 
climate change.  CEQA‘s focus, on the other hand, is the analysis of a particular 
project‘s greenhouse gas emissions on the environment, and mitigation of those 
emissions if impacts from those emissions are significant.  Given these differences, 
CEQA should not be viewed as the tool to implement the Adaptation Strategy; rather, as 
indicated in the Strategy‘s key recommendations, advanced programmatic planning is 
the primary method to implement the Adaptation Strategies. 
 

There is some overlap between CEQA and the Adaptation Strategy, however.  
As explained in both the Initial Statement of Reasons and in the Adaptation Strategy, 
section 15126.2 may require the analysis of the effects of a changing climate under 
certain circumstances.   (Initial Statement of Reasons, at pp. 68-69.)  In particular, 
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Section 15126.2 already requires an analysis of placing a project in a potentially 
hazardous location.  Further, several questions in the Appendix G checklist already ask 
about wildfire and flooding risks.  Many comments on the proposed amendments asked 
for additional guidance, however. 
 

Having reviewed all of the comments addressing the effects of climate change, 
the Natural Resources Agency revised the proposed amendments to include a new 
sentence in Section 15126.2 clarifying the type of analysis that would be required.  
Existing section 15126.2(a) provides an example of a potential hazard requiring 
analysis: placing a subdivision on a fault line.  The new sentence adds further 
examples, as follows: 
 

Similarly, the EIR should evaluate any potentially significant impacts of 
locating development in other areas susceptible to hazardous conditions 
(e.g., floodplains, coastlines, wildfire risk areas) as identified in 
authoritative hazard maps, risk assessments or in land use plans 
addressing such hazards areas. 

 
According to the Office of Planning and Research, at least sixty lead agencies already 
require this type of analysis.  (California Governor‘s Office of Planning and Research, 
State Clearinghouse, The California Planners‘ Book of Lists (January, 2009), at p. 109.)  
This addition is reasonably necessary to guide lead agencies as to the scope of 
analysis of a changing climate that is appropriate under CEQA.  
  

As revised, section 15126.2 would provide that a lead agency should analyze the 
effects of bringing development to an area that is susceptible to hazards such as 
flooding and wildfire, both as such hazards currently exist or may occur in the future.  
Several limitations apply to the analysis of future hazards, however.  For example, such 
an analysis may not be relevant if the potential hazard would likely occur sometime after 
the projected life of the project (i.e., if sea-level projections only project changes 50 
years in the future, a five-year project may not be affected by such changes).  
Additionally, the degree of analysis should correspond to the probability of the potential 
hazard.  (State CEQA Guidelines, § 15143 (―significant effects should be discussed with 
emphasis in proportion to their severity and probability of occurrence‖).)  Thus, for 
example, where there is a great degree of certainty that sea-levels may rise between 3 
and 6 feet at a specific location within 30 years, and the project would involve placing a 
wastewater treatment plant with a 50 year life at 2 feet above current sea level, the 
potential effects that may result from inundation of that plant should be addressed.  On 
the other extreme, while there may be consensus that temperatures may rise, but the 
magnitude of the increase is not known with any degree of certainty, effects associated 
with temperature rise would not need to be examined.  (State CEQA Guidelines, § 
15145 (―If, after thorough investigation, a lead agency finds that a particular impact is 
too speculative for evaluation, the agency should note its conclusion and terminate the 
discussion of the impact‖).)  Lead agencies are not required to generate their own 
original research on potential future changes; however, where specific information is 
currently available, the analysis should address that information.  (State CEQA 
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Guidelines, § 15144 (environmental analysis ―necessarily involves some degree of 
forecasting.  While seeing the unforeseeable is not possible, an agency must use its 
best efforts to find out and disclose all that it reasonably can‖).) 
 

The decision in Baird v. County of Contra Costa (1995) 32 Cal.App.4th 1464, 
does not preclude this analysis.  In that case, the First District Court of Appeal held that 
a county was not required to prepare an EIR due solely to pre-existing soil 
contamination that the project would not change in any way.  (Id. at 1468.)  No evidence 
supported the petitioner‘s claim that the project would ―expose or exacerbate‖ the pre-
existing contamination, which was located several hundred to several thousand feet 
from the project site.  (Id. at n. 1.)  Moreover, the project would have no other significant 
effects on the environment, and other statutes exist to protect residents from 
contaminated soils.  Thus, the question confronting that court was whether pre-existing 
contamination near the project was, by itself, enough to require preparation of an EIR.  
It held that, in those circumstances, an EIR was not required.  That court also 
acknowledged, however, that where there is a potential for ultimately changing the 
environment, an EIR could be required.  (Id. at p. 1469.)  Thus, unlike the 
circumstances in the Baird case, the analysis required in section 15126.2(a) would 
occur if an EIR was otherwise required.  Similarly, the addition to that section 
contemplates hazards which the presence of a project could exacerbate (i.e., potential 
upset of hazardous materials in a flood, increased need for firefighting services, etc.).   
 

Finally, while the revision in section 15126.2 is consistent with the general 
objective of the Adaptation Strategy and is consistent with the limits of CEQA, not all 
issues addressed in the Adaptation Strategy are necessarily appropriate in a CEQA 
analysis.  Thus, the revision in section 15126.2 should not be read as implementation of 
the entire Adaptation Strategy.  Unlike hazards that can be mapped, other issues in the 
Adaptation Strategy, such as the health risks associated with higher temperatures, are 
not capable of an analysis that links a project to an ultimate impact.  Habitat 
modification and changes in agriculture and forestry resulting from climate change 
similarly do not appear to be issues that can be addressed on a project-by-project basis 
in CEQA documents.  Water supply variability is an issue that has already been 
addressed in depth in recent CEQA cases.  (See, e.g., Vineyard Area Citizens for 
Responsible Growth, Inc. v. City of Rancho Cordova (2007) 40 Cal.4th 412, 434-435 (―If 
the uncertainties inherent in long-term land use and water planning make it impossible 
to confidently identify the future water sources, an EIR may satisfy CEQA if it 
acknowledges the degree of uncertainty involved, discusses the reasonably foreseeable 
alternatives—including alternative water sources and the option of curtailing the 
development if sufficient water is not available for later phases—and discloses the 
significant foreseeable environmental effects of each alternative, as well as mitigation 
measures to minimize each adverse impact.‖).)  Further, legislation has been developed 
to ensure that lead agencies identify adequate water supplies to serve projects many 
years in the future under variable water conditions.  (See, e.g., Water Code, § 10910 et 
seq.; Government Code, § 66473.7.)  Thus, the analysis called for in section 15126.2(a) 
should be directed primarily at hazards, and not all aspects of the Adaptation Strategy. 
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Additional Changes  
 

Several comments suggested revisions or requested clarification of issues that 
were not addressed in this rulemaking package.  The Initial Statement of Reasons 
explained: 
 

[T]he Proposed Amendments suggest relatively modest changes to 
various portions of the existing CEQA Guidelines.  Modifications address 
those issues where analysis of GHG emissions may differ in some 
respects from more traditional CEQA analysis. Other modifications are 
suggested to clarify existing law that may apply both to analysis of GHG 
emissions as well as more traditional CEQA analyses.  The incremental 
approach in the Proposed Amendments is consistent with Public 
Resources Code section 21083(f), which directs OPR and the Resources 
Agency to regularly review the Guidelines and propose amendments as 
necessary. 
 

(Initial Statement of Reasons, at p. 9.)  Additionally, Public Resources Code section 
21083.05(c) requires that the CEQA Guidelines be updated periodically ―to incorporate 
new information or criteria established by the State Air Resources Board pursuant to‖ 
AB32.  Therefore, the CEQA Guidelines will continually be updated to reflect evolving 
information and practice and to address developments regarding analysis of 
greenhouse gas emissions in the courts. 
 

Determination Regarding Impacts on Local Government and School Districts 
 

The Natural Resources Agency has determined that the Amendments to the 
State CEQA Guidelines do not impose additional requirements or costs on local 
government or school districts.  Among other things, Public Resources Code section 
21083.05 (reflected in amendments to State CEQA Guidelines sections 15064.4, 
15064.7(c), 15126.4(c), 15130, 15183.5, 15364.5, and Appendix G) clarifies that CEQA 
requires analysis of a project‘s greenhouse gas emissions.  Public Resources Code 
sections 21002 and 21004 (reflected in State CEQA Guidelines section 15126.4) 
require a lead agency to impose feasible mitigation where a project will cause significant 
adverse environmental impacts.  Public Resources Code sections 21003 and 21093 
(reflected in the amendments to State CEQA Guidelines sections 15064, 15125, 15130, 
15150 and 15183, and new State CEQA Guidelines sections 15064.4 and 15183.5) 
encourage lead agencies to tier environmental impact reports wherever possible and to 
use existing analyses to reduce duplication and expense. The decision in Berkeley 
Keep Jets Over the Bay Com. v. Board of Port Comm. (2001) 91 Cal.App.4th 1344, 
1370, 1382 (reflected in proposed State CEQA Guidelines section 15064.4), requires 
that potential adverse impacts be quantified where it is possible to do so and 
quantification will assist in the determination of significance of the impact.   
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The Amendments to the State CEQA Guidelines described above merely reflect 
existing legislative requirements and judicial decision interpreting those requirements.  
Therefore, this rulemaking activity does not itself impose any costs on local government 
or school districts. 

 
 

Determination Regarding Potential Economic Impacts Directly Affecting Business 
 

The Natural Resources Agency has determined that the Amendments will not 
have a significant, statewide adverse economic impact directly affecting business.  The 
guidelines required by sections 21083 and 21083.05 of the Public Resources Code are 
promulgated in the California Code of Regulations, title 14, sections 15000-15387 (the 
―State CEQA Guidelines‖).  The Natural Resources Agency has determined that most of 
the amendments will have no impacts on business. 
 

CEQA applies to activities of public agencies, including projects that are funded, 
proposed, or approved by public agencies.  Thus, the amendments to the State CEQA 
Guidelines would apply to public agencies, and not directly to businesses.  The Natural 
Resources Agency is aware, however, that certain requirements reflected in the 
amendments that have been enacted by the Legislature and developed in case law 
interpreting CEQA could have an indirect economic impact on business.  Among other 
things, project proponents could incur additional costs in assisting lead agencies to 
comply with the requirement to quantify greenhouse gas emissions, if possible, as part 
of an analysis of the effects of such emissions.  Project proponents may also incur costs 
in implementing mitigation measures to reduce such emissions.  However, the 
amendments to the Guidelines merely reflect existing requirements.  (See, e.g., Pub. 
Resources Code, §§ 21004 (―a public agency may use discretionary powers … for the 
purpose of mitigating or avoiding a significant effect on the environment‖), 21083.05 
(requiring the development of guidelines on the analysis and mitigation of greenhouse 
gas emissions ―as required by this division‖); Berkeley Keep Jets Over the Bay Com. v. 
Board of Port Comm. (2001) 91 Cal.App.4th 1344, 1370, 1382 (potential hazardous 
emissions and noise impacts must be quantified where it is possible to do so and 
quantification will assist in the determination of significance of the impact).) 

 
Many lead agencies, and some trial courts, have already determined that CEQA 

requires analysis and mitigation of GHG emissions independent of the SB97 CEQA 
Guidelines amendments.  The Office of Planning and Research, for example, has 
cataloged over 1,000 examples of CEQA documents, prepared between July 2006 and 
June 2009, analyzing and mitigating greenhouse gas emissions.  (Office of Planning 
and Research, Environmental Assessment Documents Containing a Discussion of 
Climate Change (Revised June 1, 2009).)  Further, several trial courts have found that 
existing CEQA law requires analysis and mitigation of GHG emissions.  (See, e.g., 
Muriettans for Smart Growth v. City of Murrieta et al., Riverside Co. Sup. Ct. Case No. 
RIC463320 (November 21, 2007); Env. Council of Sac. et al v. Cal. Dept. of Trans., 
Sacramento Sup. Ct. Case No. 07CS00967 (July 15, 2008) (citing Berkeley Keep Jets 
Over the Bay Committee v. Board of Commissions (2001) 91 Cal.App. 4th 1344, 1370-
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1371 and State CEQA Guidelines section 15144 as requiring a lead agency to 
―meaningfully attempt to quantify the Project‘s potential impacts on GHG emissions and 
determine their significance‖ or at least to explain what steps were undertaken to 
investigate the issue before concluding that the impact would be speculative).)  Finally, 
federal courts have interpreted the National Environmental Policy Act (―NEPA‖) to 
require an analysis of potential impacts of GHG emissions. (See, e.g., Ctr. for Biological 
Diversity v. Nat'l Highway Traffic Safety Ad., 538 F.3d 1172, 1215-1217 (9th Cir. 2008).)  
Thus, the amendments to the CEQA Guidelines developed pursuant to SB97 do not 
create new requirements; rather, they interpret and clarify existing CEQA law.   

 
Additionally, some of amendments included in this rulemaking activity may tend 

to reduce costs associated with environmental analysis of greenhouse gas emissions.  
For example, the amendments to the Guidelines encourage tiering and streamlining of 
existing environmental analyses to the extent possible in order to reduce duplication. 
Such tiering and streamlining mechanisms are also consistent with existing law. (See, 
e.g., Pub. Resources Code, § 21093 (lead agencies shall tier environmental impact 
reports wherever possible).)   

 
The amendments update the State CEQA Guidelines to be consistent with 

legislative enactments and judicial decisions that have modified CEQA, but do not 
themselves impose any new requirements.  Therefore, the amendments do not have a 
significant, adverse economic impact directly affecting business. 
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