Supplementary Material The Open Atmospheric Science Journal, 2008, Volume 2 xix

18. CLIMATE VARIABILITY, CLIMATE MODELS, AND UNCERTAINTIES

Climate exhibits great variability, forced and unforced, which increases with increasing time scale [2, 90, 91]. Increasing
abilities to understand the nature of this natural variability and improving modeling abilities [S42] do not diminish the
complications posed by chaotic variability for interpretation of ongoing global change.

Expectation that global temperature will continue to rise on decadal time scales is based on a combination of climate models
and observations that support the inference that the planet has a positive energy imbalance [5, 8, 96]. If the planet is out of
energy balance by +0.5-1 W/m?, climate models show that global cooling on decadal time scales is unlikely [96], although one
model forecast [95] suggests that the Atlantic overturning circulation could weaken in the next decade, causing a regional
cooling that offsets global warming for about a decade.

The critical datum for determining the certainty of continued global warming on decadal time scales is the planet’s energy
imbalance. Improved evaluations of ocean heat storage in the upper 700 m of the ocean [97] yield ~0.5 x 10% J/yr averaged
over the past three decades, which is ~0.3 W/m? over the full globe. Our model has comparable heat storage in the ocean
beneath 700 m, but limited observational analyses for the deep ocean [S43] report negligible heat storage.

If our modeled current planetary energy imbalance of 0.5-1 W/m? is larger than actual heat storage, the likely explanations
are either: (1) the climate model sensitivity of 3°C for doubled CO; is too high, or (2) the assumed net climate forcing is too
large. Our paleoclimate analyses strongly support the modeled climate sensitivity, although a sensitivity as small as 2.5 W/m?
for doubled CO, could probably be reconciled with the paleoclimate data. The net climate forcing is more uncertain. Our model
[8] assumes that recent increase of aerosol direct and indirect (cloud) forcings from developing country emissions are offset by
decreases in developed countries.

These uncertainties emphasize the need for more complete and accurate measurements of ocean heat storage, as well as
precise global observations of aerosols including their effects on clouds. The first satellite observations of aerosols and clouds
with the needed accuracy are planned to begin in 2009 [98]. Until accurate observations of the planetary energy imbalance and
global climate forcing are available, and found to be consistent with modeled climate sensitivity, uncertainties in decadal
climate projections will remain substantial.

The sun is another source of uncertainty about climate forcings. At present the sun is inactive, at a minimum of the normal
~11 year solar cycle, with a measureable effect on the amount of solar energy received by Earth (Fig. S21). The amplitude of
solar cycle variations is about 1 W/m? at the Earth’s distance from the sun, a bit less than 0.1% of the ~1365 W/m? of energy
passing through an area oriented perpendicular to the Earth-sun direction.

Climate forcing due to change from solar minimum to solar maximum is about 4 W/m?, because the Earth absorbs ~235
W/m? of solar energy, averaged over the Earth’s surface. If equilibrium climate sensitivity is 3°C for doubled CO, (%4°C per
W/m?), the expected equilibrium response to this solar forcing is ~0.2°C. However, because of the ocean’s thermal inertia less
than half of the equilibrium response would be expected for a cyclic forcing with ~11 year period. Thus the expected global-
mean transient response to the solar cycle is less than or approximately 0.1°C.

It is conceivable that the solar variability is somehow amplified, e.g., the large solar variability at ultraviolet wavelengths
can affect ozone. Indeed, empirical data on ozone change with the solar cycle and climate model studies indicate that induced
ozone changes amplify the direct solar forcing, but amplification of the solar effect is by one-third or less [S45, S46].

Other mechanisms amplifying the solar forcing have been hypothesized, such as induced changes of atmospheric
condensation nuclei and thus changes of cloud cover. However, if such mechanisms were effective, then an 11-year signal
should appear in temperature observations (Fig. 7). In fact a very weak solar signal in global temperature has been found by
many investigators, but only of the magnitude (~0.1°C or less) expected due to the direct solar forcing.

The possibility remains of solar variability on longer time scales. If the sun were to remain ‘stuck’ at the present solar
minimum (Fig. S21) it would be a decrease from the mean irradiance of recent decades by ~0.1%, thus a climate forcing of
about -0.2 W/m?.

The current rate of atmospheric CO, increase is ~2 ppm/year, thus an annual increase of climate forcing of about +0.03
W/m? per year. Therefore, if solar irradiance stays at its recent minimum value, the climate forcing would be offset by just
seven years of CO, increase. Human-made GHG climate forcing is now increasing at a rate that overwhelms variability of
natural climate forcings.

Climate models are another source of uncertainty in climate projections. Our present paper and our estimated target CO,
level do not rely on climate models, but rather are based on empirical evidence from past and ongoing climate change.
However, the limited capability of models to simulate climate dynamics and interactions among climate system components
makes it difficult to estimate the speed at which climate effects will occur and the degree to which human-induced effects will
be masked by natural climate variability.
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The recent rapid decline of Arctic ice [S47-S49] is a case in point, as it has been shown that model improvements of
multiple physical processes will be needed for reliable simulation. The modeling task is made all the more difficult by likely
connections of Arctic change with the stratosphere [S50] and with the global atmosphere and ocean [S51].
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temperature limit
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In recent years, international climate policy has increasingly
focused on limiting temperature rise, as opposed to achieving
greenhouse-gas-concentration-related objectives. The agree-
ments reached at the United Nations Framework Convention
on Climate Change conference in Cancun in 2010 recognize
that countries should take urgent action to limit the increase
in global average temperature to less than 2°C relative to
pre-industrial levels'. If this is to be achieved, policymak-
ers need robust information about the amounts of future
greenhouse-gas emissions that are consistent with such tem-
perature limits. This, in turn, requires an understanding of both
the technical and economic implications of reducing emissions
and the processes that link emissions to temperature. Here
we consider both of these aspects by reanalysing a large set
of published emission scenarios from integrated assessment
models in a risk-based climate modelling framework. We find
that in the set of scenarios with a ‘likely’ (greater than 66%)
chance of staying below 2°C, emissions peak between 2010
and 2020 and fall to a median level of 44 Gt of CO, equivalentin
2020 (compared with estimated median emissions across the
scenario set of 48 Gt of CO, equivalent in 2010). Our analysis
confirms that if the mechanisms needed to enable an early
peak in global emissions followed by steep reductions are not
put in place, there is a significant risk that the 2°C target
will not be achieved.

Cumulative emissions of long-lived greenhouse gases (GHGs)
approximately define the temperature response of the climate
system at timescales of centuries to millennia®* because a
significant fraction of CO, emissions, the dominant anthropogenic
GHG, is removed very slowly from the atmosphere®®. The
temperature response will therefore continue, even when global
emissions return to zero, or when concentrations are stabilized®”.
Cumulative emissions provide very little information on the
technical feasibility and cost implications of following a particular
‘emissions pathway’, information that is needed for policymakers
who are deciding now on emissions goals for the coming
decades. Path-dependent assessments, such as the United Nations
Environment Programme’s The Emissions Gap Report®, are
therefore highly policy-relevant. This work extends the pathway
analysis of that report (see Supplementary Information).

21

The Cancun Agreements refer to holding global mean tempera-
ture increase below 2 °C. Therefore, we do not allow a temperature
overshoot in this study, although concentrations may temporarily
overshoot a level that in equilibrium would lead to an exceedance
of the temperature limit. There is increasing evidence from recent
studies”!? that a decline of temperature might be unlikely on
timescales relevant to human societies in the absence of strongly
negative emissions. The slow ocean mixing that delays warming due
to anthropogenic radiative forcing at present would also limit the
amount of cooling for many decades to centuries®'!.

Scenarios developed by integrated assessment models (IAMs)
represent analyses of how society could evolve given assumed
constraints of feasibility. In general, ‘feasibility’ encompasses
technological, economic, political and social factors. IAMs account
for some of these factors by assuming a set of mitigation
technologies, constraining their potential and the rate at which these
technologies can be introduced, amongst other things. Examples of
such constraints include assumptions about the maximum feasible
technology penetration rates, maximum cost, constraints on the
use of renewables based on their intermittency and a maximum
speed of specific system changes. Societal and political factors have
typically received only limited attention: for instance, nearly all
mitigation scenarios assume full participation of all regions in
global mitigation efforts.

Scenarios from different IAMs consistent with different policy
targets have been compared in previous studies'>". Most of
these focus on optimal (least-cost) pathways to achieve GHG
concentration stabilization. Only recently, modelling comparison
studies'? have started focusing on second-best scenarios, which
assume limited/delayed international participation of countries
and/or reduced technology availability implying delayed emission
reductions. The range in IAM outcomes for similar targets is
broad, and reflects prevailing uncertainties captured by different
methods and underlying assumptions'>'*'>. Considering the
combined impact on mitigation targets of both climate and
technical and economic constraints and uncertainties has thus far
received little attention.

Here we present a scenario reanalysis focusing on temperature
targets. We use the carbon-cycle and climate model MAGICC6
(ref. 16), constrained by historical observations, to obtain estimates
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Table 1| Overview of pathway characteristics of emission pathways that limit global average temperature increase to below 2 °C

relative to pre-industrial levels during the twenty-first century.

Number of pathways

(2000 +year)

Peaking decade*

Total GHG emissions
in 2020
(Gt COze)

Average industrial CO;
post-peak reduction rates’
(percentage of 2000 emissions per year)

‘Very likely’ chance (>90%) of staying below 2 °C during twenty-first century*

Without global net negative 0 =

industrial CO, emissions

With global net negative 3 10(—[101—)15
industrial CO; emissions

All pathways 3 10(—[101—)15

41(—[431—)44 3.2(—[3.31-)33

41(—[431—)44 3.2(—[3.31-)33

‘Likely’ chance (>66%) of staying below 2 °C during twenty-first century

Without global net negative 14 10(10[10]10)20 21(26[42145)48 0(1.0[2.3]13.3)3.6
industrial CO, emissions

With global net negative 12 10(10[10]115)15 41(41[44]46)48 1.5(1.7[3.0]13.5)3.8
industrial CO; emissions

All pathways 26 10(10[10115)20 21(31[44146)48 0(1.5[2.713.4)3.8

‘At least fifty-fifty’ chance (=50%) of staying below 2 °C during twenty-first century

Without global net negative 20 10(10[10]15)20 21(28[44147)48 0(1.3[2.4]13.1)3.6
industrial CO; emissions

With global net negative 19 10(10[10]20)30 41(42[45]48)50 1.2(1.7[3.013.6)5.9
industrial CO, emissions

All pathways 39 10(10[10115)30 21(38[44147)50 0(1.5[2.713.5)5.9

Data are provided for three probability options: a ‘very likely’ (greater than 90%), a 'likely’ (greater than 66%) or ‘at least fifty-fifty' (greater than 50%) chance.
Format: minimum(15%quantile[median]85%quantile)maximum. *The year given is an indication of the middle of the decade in which the peaking occurs in the scenarios. 1'Being relative to constant
2000 emissions, these reduction rates differ from exponential reduction rates (see Methods). i:Owing to the low number of pathways, only minimum, median and maximum values are given for the ‘very

likely' option.

of future atmospheric GHG concentrations and transient temper-
atures (see Methods). This approach eliminates the uncertainty
due to differing climate representations within the individual IAM
studies'’. We compiled a set of 193 emissions pathways from the
literature (see Methods and Supplementary Information). Of this
set, roughly one third represents baseline scenarios (that is, possible
developments in the absence of climate policy intervention) and the
remainder represents emission mitigation scenarios.

Owing to the uncertainty in our quantitative understanding
of the climate system and carbon-cycle response to emissions,
the projected results can be defined in terms of a probability of
staying below a given temperature target. The choice of which target
and with which probability it is to be reached can be informed
by science but is fundamentally a political question depending
on risk and value judgements. Policymakers in Cancun did not
specify such a probability, neither quantitatively nor qualitatively.
To cover a range of possible choices, we evaluate pathways for
three options: a ‘very likely’ (greater than 90%), a ‘likely’ (greater
than 66%) and an ‘at least fifty-fifty’ (greater than 50%) probability
throughout the twenty-first century (see Methods). Pathways with
a ‘very likely’ 2°C probability are a subset of pathways with a
‘likely’ probability, which are in turn a subset of the pathways
with an ‘at least fifty-fifty’ probability of limiting temperature
increase to below 2 °C.

In our set, none of the baseline scenarios is able to limit the
global temperature increase to below 2°C. On the other hand,
3, 26 and 39 pathways have a ‘very likely’, ‘likely’ and ‘at least
fifty-fifty’ chance to limit global temperature change to below
2°C during the twenty-first century, respectively (Table 1, Fig. 1).
In all pathways, emissions peak in the short term and decline
later to stay below 2°C. We start from estimated median 2010
emissions across our harmonized set (see Methods) of about

48 Gt of CO, equivalent (CO,e). For pathways with a ‘likely’
chance of staying below 2 °C we find the following characteristics:
median 2020 emissions are 44 Gt CO,e, with a 15-85% quantile
range of 31-46 Gt CO,e. Most of these pathways (at least 85%
of all cases) peak global emissions before 2020. After the peak,
emissions decline. Still for the same pathways, median annual
post-peak CO, reduction rates (see Methods) are around 2.7%
(range 1.5-3.4%), and global total GHG emissions in 2050 show
a median reduction of 45% (range 35-55%) below 1990 levels of
36.6 Gt CO,e.

Besides a 2°C limit, the Cancun Agreements furthermore
include a commitment to review and consider strengthening the
long-term goal, particularly in relation to a 1.5°C limit. No
ensemble member (including even the most stringent mitigation
scenarios) limits warming to less than 1.5 °C throughout the entire
century for any of the probability options. However, some scenarios
in our set bring warming back below 1.5 °C by 2100: a first scenario
(from ‘POLES’ in ref. 13) does so with a probability of about
50%, and a second scenario (from ‘MERGE’ in ref. 13) with a
‘likely’ chance (>66%).

An important difference!® is noted between pathways that
do not show global CO, emissions from energy and industry
to become negative compared with those that do. Net negative
emissions from the energy and industry sector may be possible
through the application of a combination of capture and
geological storage'® of CO, (CCS) and bio-energy'® (BECCS).
In the pathways with no negative emissions, the median 2020
values for the ‘likely’ option are 2Gt CO,e lower at 42 Gt
CO,e (Table 1). Pathways that have net negative emissions (28
in total) feature higher rates of post-peak emission reductions
while not exhibiting significant differences for the peak period.
An in-depth analysis of the influence of BECCS on the
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Figure 1| Emission ranges of published IAM scenarios, colour coded as a function of the likely (greater than 66% probability) avoided global average
temperature increase. a, 15-85% quantile ranges over time of global total GHG emissions of pathway sets consistent with a given temperature limit during
the twenty-first century. Colour coding defines the respective temperature limit per pathway set. Black dashed lines show the median for each respective
pathway set. b,c, 2020 (b) and 2050 (c) time slices of global total emissions consistent with a temperature limit during the twenty-first century. Shaded
areas represent the minimum-maximum ranges; the coloured bounded rectangles the 15-85% quantile ranges and the thick black horizontal lines the
median values for each temperature level, respectively. Horizontal blue lines represent median 1990 and 2010 emissions. Ranges for the other probability
options (>90% and >50%) and time slices are given in Supplementary Figs S1-S5.

global peak of emissions is not possible with the available
scenarios and would require specifically designed experiments that
address this question.

Weakening the stringency of the 2°C limit and accepting a
lower chance of success (at least 50% instead of 66% probability),
slightly shifts the 15-85% quantile range of scenarios in 2020 to
38-47 Gt CO,e (the median remains at 44 Gt CO,e). The peaking
period remains during the present decade (precision-limited by the
decadal-resolution data from the IAMs) and the median post-peak
emission reduction rates are virtually the same as for the ‘likely’ case
in more than 85% of the cases. Finally, the three pathways with
a ‘very likely’ (greater than 90%) chance of success show a peak
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during this decade, 2020 emissions not exceeding 44 Gt CO,e and
post-peak reduction rates that are higher than the medians from the
other cases. These three pathways have negative emissions.
Atmospheric CO, and CO,e concentrations in 2100 of the
pathways ‘likely’ consistent with 2 °C (Table 2) are around 425 ppm
CO, (range 415-460) and 465ppm CO,e (range 435-475),
respectively. Pathways consistent with 2 °Cwith a ‘likely’ or ‘fifty-
fifty’ chance have peaked CO, concentrations during the twenty-
first century (see Methods) in about 30 and 40% of the cases,
respectively. CO,-equivalent concentrations peaked in about 40%
of the cases for both probability options. If scenarios do not peak
concentrations, they stabilize during the twenty-first century. A
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Table 2 | Overview of 2020 emissions, 2100 atmospheric CO, and total GHG concentrations of pathways that hold global average

temperature increase below a specific temperature limit.

Number of pathways
(Gt COze)

Total GHG emissions in 2020

Atmospheric concentrations in 2100
CO; (ppm CO3) Total GHG (ppm COe)

Emission pathways with a ‘likely’ (>=66%) probability to limit temperature increase to below:

1.5°C Insufficient data Insufficient data

2°C 26 21(31[44146)48
2.5°C 46 41(44[48]151)53
3°C 45 40(47[52155)55
3.5°C 22 46(47[51]57)58
4°C 18 45(51[54160)66
5°C 19 52(53[57161)71

Above 5°C 10 54(56[59162)67

Insufficient data Insufficient data

375(412[423]457)468 400(436[4631476)486
376(416[4901506)542 422(472[5261554)557
477(501[542]574)616 554(561[6091636)645
540(562[602]659)709 647(649[6691751)775
649(661[7261811)890 759(782[8331869)939
678(746[8171958)1104 851(922[99311101)1134

888(905[975]1046)1049 M6(1153[120711318)1482

Data are provided for pathways that hold temperature increase to below a given temperature limit during the twenty-first century with a ‘likely’ (greater than 66%) chance. Results are given for
temperature bins defined by the temperature limit and its preceding limit. For example, the ‘3°C’ row shows characteristics for emission pathways that limit warming below 3 °C with a ‘likely’ chance,
but above 2.5°C. See also Fig. 1 and Supplementary Fig. S6. Data for the other probability options are presented in Supplementary Figs S3, S5, S7 and S8, and in Supplementary Tables S1 and S2.

Format: minimum(15%quantile[median185%quantile)maximum.

decline afterward is not excluded. All ‘very likely’ chance pathways
show a peak and decline in CO,e concentrations of GHGs.
More than 70% of the ‘likely’ chance scenarios assume global
net negative CO, emissions from industry and energy to achieve
such peaking. Furthermore, all scenarios that would comply with
a ‘fifty-fifty’ chance and are outside the ‘likely’ subset include
such negative emissions.

There are a number of caveats in interpreting our results. First,
by describing the 15-85% quantiles over time, the intertemporal
relationship between different emission paths is masked. Although
the median path can be considered as a representative evolution
of emissions for ‘likely’ pathways, the 15 and 85% quantile paths
cannot. Emissions near the 85% quantile path in the first half of the
century are followed by emissions near the 15% quantile path in the
second half and vice versa (see Supplementary Fig. S9).

Second, besides results from the 15-85% quantiles, results
outside this range also give insights. They provide information
about potential future worlds in the tails of the distributions. A few
pathways?®?! (three in total) suggest that emissions could decline
globally to about 30%—40% below 1990 levels by 2020. On the other
side of the spectrum, one pathway?* peaks at 48 Gt CO,e in 2020
owing to delayed participation and still stays below 2°C with a
‘likely’ chance. Another scenario® shows steep emission reduction
rates of 5.9% after peaking at 50 Gt CO,e around 2030, while still
having an ‘at least fifty-fifty’ probability to stay below 2 °C. CCS
contributes massively to the mitigation portfolio in this scenario,
capturing up to almost double the present global CO, emissions
per year by 2065. For most scenarios in our set, a peak in world
emissions in 2030 would be more consistent with a ‘likely’ chance
to stay below 3 °C instead of 2 °C.

A third issue is that for many scenarios the potential for net
negative global CO, emissions from energy and industry is a crucial
factor'®. The potential of BECCS (refs 18,19) is already included in
many IAMs. However, as for other advanced technologies, BECCS
has not been demonstrated on a significant scale in the real world.
Concerns exist with respect to CO, storage potential'® as well as with
respect to competition of large-scale bio-energy systems** with food
production, biodiversity and ecosystem services. Other negative
emission technologies, such as direct air capture of CO,, are not
explicitly included in most models at present.

Fourth, our set of pathways represents scenarios that are
considered feasible by IAMs. The extent to which the realiza-
tion of such scenarios is plausible in the real world goes be-
yond techno-economic and physical constraints represented by
the TAMs, and also depends highly on factors such as political

circumstances and public acceptance. Our analysis of the sce-
nario space relies on the soundness and quality of the underlying
IAM studies, and does not imply any independent assessment
of the feasibility of the above-mentioned factors. We also ac-
knowledge that only a limited set of scenarios were run for the
low-temperature targets discussed here, and that scenario details
are often not reported when IAMs find these targets infeasible'?.
Our findings, in particular with respect to low-emissions sce-
narios, therefore should be interpreted as an indication of the
stringency of mitigation that would need to occur to keep spe-
cific targets within reach. They should, however, not be inter-
preted as a comprehensive assessment of the feasibility of the
required mitigation action.

Related to this, it should be noted that most of the IAM scenarios
used in this study tried to find cost-effective pathways for long-
term climate targets. Scenarios that would look at economically
less attractive'>® options could feature higher and/or later peaks
with steeper declines afterwards. The ensemble we used was
not designed to systematically sample all possible options, but
represents an ‘ensemble of opportunity’?®. Clearly, IAMs do not set
‘hard laws’ on the consideration of whether achieving a particular
scenario is possible. They are based on modellers’ assumptions
about technological and economic constraints, which are subject
to change. Finally, a better understanding of socio-economic
impacts of regional climate change and their inclusion in IAMs
might have a large influence on the medium- and long-term cost
efficiency of emission pathways. As understanding evolves, it will be
necessary to update assessments such as the one presented here and
develop studies that address this question directly. Furthermore,
the treatment of political feasibility, including the will of national
governments to implement transitions to low-carbon economies,
remains a big unknown.

This analysis implies that the range of published IAM scenarios
in line with the goal of staying below 2°C with a ‘likely’
chance would peak during this decade and have annual 2020
emissions of around 44 Gt CO,e (range of 31-46 Gt CO,e).
Our scenario set includes hardly any scenarios that take delayed
participation of regions in international carbon markets into
account. However, not assuming this at present seems optimistic
given the reluctance of some major emitters to join such a system.
Following higher 2020 emissions and later peaking as a result
of weaker early mitigation action would significantly reduce the
chances of staying below 2°C. Without a firm commitment to
put in place the mechanisms to enable an early global emissions
peak followed by steep reductions thereafter, there are significant
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risks that the 2 °C target, endorsed by so many nations, is already
slipping out of reach.

Methods

We reanalysed an ensemble of 193 emission pathways from IAMs. This ensemble
includes reference and mitigation pathways from model intercomparison studies
(refs 12,13,27, among others, see Supplementary Table S3 for an overview of all
references), as well as from other stabilization and non-intervention scenarios. All
members are treated equally likely in the set.

Historical emission estimates come with a typical uncertainty range of 20-30%
(ref. 28). Therefore, for each member of the ensemble, the historical emissions up
to 2005 are harmonized to the historical multi-gas emission inventory developed
in the framework of the representative concentration pathways?>® (RCPs).
Emissions of each ensemble member are adjusted with a tapered scaling factor
that returns to unity in 2050. This approach prevents possible amplification of
negative emissions in the second half of the century®®. When future emissions
of a particular gas are missing, the multi-gas characteristics of the RCP3-PD
scenario®® are assumed, including sulphate aerosols, organic carbon, black
carbon and atmospheric ozone precursors. The RCP3-PD scenario models strong
environmental and climate policies. This choice is therefore consistent with our
set-up to primarily analyse mitigation pathways that reduce emissions to be
consistent with international temperature limits. Ozone-depleting substances
controlled by the Montreal Protocol are assumed to follow a gradual phase-out
during the twenty-first century.

After harmonization, six IAM pathways that show a decline or stabilization in
historical emissions from 2005 to 2010 are excluded from the final ensemble. We
also excluded one scenario for which insufficient detailed information about the
underlying assumptions was available (as in ref. 12).

Each member of the harmonized multi-gas emission pathway ensemble
is analysed probabilistically with the reduced-complexity climate system and
carbon-cycle model MAGICC (ref. 16), version 6. MAGICC has been calibrated
and shown to be able to reliably determine the atmospheric burden of CO,
concentrations following high-complexity carbon-cycle models'®®2. It is also
able to project global average near-surface warming in line with estimates
made by complex atmosphere—ocean general circulation models for a range
of forcing scenarios, as assessed in the fourth assessment report (AR4) of the
Intergovernmental Panel on Climate Change® (IPCC). Here it has been set up with
historical constraints for observed hemispheric land/ocean temperatures and ocean
heat-uptake (see Supplementary Information), emulating the C*MIP carbon-cycle
models™ and with the same climate-sensitivity probability distribution as the
‘illustrative default case’ in ref. 2 that closely reflects IPCC estimates*. Herewith,
the uncertainties in climate sensitivity, ocean heat-uptake and the response
of the carbon-cycle to a given emissions pathway are taken into account. For
each pathway, a 600-member ensemble is calculated to determine its resulting
time-evolving temperature probability distribution.

We carried out a sensitivity analysis on the climate-sensitivity choice and on
the assumptions regarding anthropogenic aerosols, soot and organic carbon, and
found that our results are robust under those sensitivity cases (see Supplementary
Information and Supplementary Table S4).

The range of results from this reanalysis of IAM pathways always refers
to the median, and the 15-85% quantile range (as an approximation of the
one-standard-deviation range around the mean). This provides a point of
comparison with the approach in the IPCC AR4 (ref. 15). For completeness, also
the minimum-maximum range is given. Total GHG emissions refer to emissions
included in the Kyoto basket of GHGs, which contains carbon dioxide (CO,),
methane (CHy), nitrous oxide (N,O), hydrofluorocarbons, perfluorocarbons
and sulphur hexafluoride (SFs) (see Supplementary Information). ‘Negative CO,
emissions’ refer to net global emissions from energy and industry, excluding
land-use emissions. The ‘post-peak’ reduction rates are calculated over the period
between 10 and 30 years after the peak. To allow comparison and ensure consistency
with the IPCC AR4, reduction rates are computed for global CO, emissions from
energy and industry, and relative to 2000 levels. If fewer than 10 pathways were
available in a particular subset, only median, minimum and maximum values are
provided. If a pathway yields atmospheric CO, concentrations in 2100 that are at
least 5% lower than the maximum concentration during the twenty-first century,
this pathway is defined to have peaked concentrations during this century. The
same approach applies to the total GHG (CO,e) concentrations.

Temperatures projections ‘relative to pre-industrial’ are calculated relative to
the 1850-1875 base period.
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WWF foreword

In order to avoid dangerous climate change there is a growing consensus among now
more than 120 countries that average global temperatures should not increase by
more than 2°C over pre-industrial levels. This was affirmed in July of this year by the
G8+5 nations, a group of countries encompassing all major emitters from the
developed and developing world. This is a giant leap forward and provides large hope
for success of the ongoing negotiations for a post-2012 treaty to be agreed in
Copenhagen at the Climate Summit in December this year.

How can this objective be met? WWF and other members of the Climate Action
Network (CAN) are strongly promoting a legally binding mid-term target of at least
40% emissions reductions by 2020 below 1990 levels for developed countries as a
group, under common but differentiated responsibilities that require nations that are
rich and have high per capita emissions to ‘pay back’ their atmospheric debt. Globally,
all countries need to have reduced their total greenhouse gas emissions by at least
80% below 1990 levels by 2050 in order for the world to stay below 2°C of warming.

The emissions trajectory between now and 2050 needs to be distributed in an
equitable way with the appropriate distinctions made between ‘rich’ and ‘poor’ and
between ‘*high’ and ‘low’ per capita emitters. To inform the international debate, WWF
asked the leading energy research consultancy ECOFYS to elaborate on the
practicalities and implications of some suggested methodologies already under
discussion and some that are promising and should receive consideration.

As well as the need for an 80% cut in emissions globally by 2050, another
requirement taken into account by the research was the need to cut global emissions
by 30% over 1990 levels by 2030 - a feasible as well as necessary target according to
a recent climate action cost calculation, the McKinsey Climate Cost Curve 2.0. Also,
land use factors globally need to turn from being a net source of CO, to becoming a
net sink between 2020 and 2030, with major reductions required in emissions from
deforestation and clearing in the tropics. Action at this level could ensure the entire
world becomes a net emissions sink post 2060.

Although WWF has strong sympathy with the Greenhouse Gas Development Right
Framework to distribute the allowable emissions in a social and equitable way in the
next decades, at this point in time WWF is not promoting any particular approach to
distribute the finite global greenhouse gas budget between 1990 and 2100. But
whichever approach the world chooses in order to stay below 2°C, the cumulative
greenhouse gas budget cannot change substantially. If we relax on the trajectory of
one country, another country needs to pick up the bill. There is no carbon offset for
Planet Earth as such. We know, decarbonising the economy in the next 50 years or so
will be tough for most nations - and let us be very honest - particularly for many
rapidly industrialising nations.

However, unabated climate change will cost much more socially, economically and
environmentally. It will wreak havoc on global food security and freshwater
availability, and its impacts will be disproportionately felt by poor and vulnerable
communities. What WWF seeks to do with this paper is to kick-start a debate on how
to globally share the carbon budget consistent with a trajectory to keep global
warming below 2°C. This is not about burden sharing - this is about benefit sharing.
Compared to unabated climate change, perceived economic ‘hardship’ is a luxury
problem.

Stephan Singer Kim Carstensen
Director, Global Energy Policy Leader, Global Climate Initiative
WWEF International WWEF International
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Executive summary

Stringent global greenhouse gas emission reductions by all sectors and all countries
will be necessary to keep global average temperature increase below 2°C. This report
gives an overview of different methods to share the effort of reducing greenhouse gas
emissions between countries to reach a given global carbon budget by 2100 in line
with the 2°C limit.

First, we defined the carbon budget, which is the amount of tolerable global emissions
over a period of time. Afterwards, we divided the available emission rights among
countries according to different rules. To be consistent with the 2°C limit, for this
report we assume CO,eq emissions will have to be reduced by 30% compared to 1990
levels by 2030. By 2050 global emissions excluding those from land-use change and
forestry (LUCF) need to be reduced by 80% compared to 1990. This leads to an
emission budget of roughly 1800 GtCO,eq between 1990 and 2100 excluding LUCF.
Further, we assume that emissions from LUCF remain constant at about 4 GtCO, until
2010 and decline to zero by between 2010 and 2020. LUCF will become a stable net
sink of emissions afterwards. By 2030 LUCF will remain at -4 GtCO,. The global
emission budget including LUCF will, thus, be about 1600 GtCO,eq. This is the budget
between 1990 and 2100. Until today and because mankind has already increased its
global emissions substantively since 1990, the remaining net cumulative budget
between 2009 and 2100 is limited to 870 GtCO2eq. This translates to an allowable
global annual emission on average for the next 91 years of no more than 9.5 GtCO,eq,
or about 20% of today’s annual net global emissions.

50000
CO2eq excl. LUCF
40000.”_’,///’-\\ LUCF |
\\\ —total
30000
-30%
20000 -

10000 80%
0 T T ¥ T K T T

-10000
1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Emissions [MtCO.,eq]

Figure 1. Possible global GHG emissions pathway between 1990 and 2100
according to a global carbon budget of about 1800 Mt CO,eq (excl. LUCF) and
1600 Mt CO.,eq (incl. LUCF)

Under this strict emission budget, delay in reductions of only 5 years has significant
consequences. Starting absolute global emission reductions around the year 2015
requires global average annual emissions reductions of about 5%, which already is
very ambitious. Starting absolute global reduction in 2020 requires a global annual
reduction of 8% after 2020.

The requirements to reach this are very stringent (see Figure 2). This is also reflected
by the resulting target of about 0.5 tCO,eq per capita as global average in 2050. In



Emission allowances

2020 the average per capita emissions are around 9 tCO,eq per capita for Annex I and
3-5 tCO,eq per capita for non-Annex I.

We have shared the global emission budget using three methodologies, which are
currently under discussion:

e Greenhouse Development Rights (GDRs): All countries need to reduce
emissions below their business as usual path based on their responsibility
(cumulative emissions) and capacity (GDP). Only emissions and GDP of the
population above a development threshold account towards responsibility and
capability.

e Contraction and Convergence (C&C): The targets for individual countries are
set in such a way that per capita emission allowances converge from the
countries’ current levels to a level equal for all countries within a given period,
here until 2050.

e Common but Differentiated Convergence (CDC): As above, targets are set so
per capita emissions for all countries converge to an equal level over the period
2010 to 2050. For developed (Kyoto Protocol Annex I) countries’ per capita
emission allowances convergence starts immediately. For individual non-Annex
I countries’ per capita emissions convergence starts from the date when their
per capita emissions reach a certain percentage threshold of the (gradually
declining) global average.

Generally, the Greenhouse Development Rights approach (GDRs) allows negative
emissions where required reductions based on capacity and responsibility are larger
than business as usual emissions. Contraction and Convergence (C&C) and Common
But Differentiated Convergence (CDC) allow only very low but not negative emission
levels. Therefore, Annex I emission targets go to -60% in 2020 under the GDRs, while
the other approaches require around -40%.

Negative emission allowances (below 100% of base year) do not mean that the
respective countries have to mitigate everything domestically. This is just a method of
illustrating the equitable emissions allocations under this methodology. In reality it
means that industrialised countries have to substantially support reducing emissions in
developing countries via the carbon market, technology and/or funding etc.

Annex | Non-Annex |
40% 450%
20% H o 400% |1 —— Reference
0% ‘ — 8 350% | ——CDC //
-20% S 300% GDRs —
-40% - s 250% 11— C&C
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-60% - = 200% =
-80% 11— Reference N c 150% —
-100% 1 — cpe S 100% - <
-120% GDRs g 50% N
-140% | —— C&C £ 0% T T T T
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Figure 2. Development of emission allowances for Annex I countries and Non-
Annex I countries between 1990 (0% ) and 2050 under the effort sharing
approaches CDC, GDRs and C&C



Developing countries in general and economies in transition (EITs) have more room to
grow under GDRs than under the other approaches. The main reasons for this are the
relatively low per capita emissions combined with limited financial capacity.

Least Developed Countries (LDCs) are almost all exempt from emission reduction
requirements under GDRs, while under C&C they are granted little more allowances
than their reference emissions until 2020 and face reduction obligations after 2025.
Under CDC they face reductions after 2030.

Cumulative emissions per capita vary considerably under C&C and CDC for Annex I
and non-Annex I. For GDRs some non-Annex I countries are even granted higher per
capita cumulative emissions than some countries of Annex I.

Under GDRs, non-Annex I countries are allowed to increase their total emissions and
peak until 2025 and then need to reduce them to roughly today’s level in 2050 (about
50% above 1990). Under C&C and CDC there is less room for growth and their
emissions need to be at a third of today’s emissions (half of 1990’s emissions). This is
particularly reflected in the case of China and India. Both countries would be entitled
under GDR to grow their emissions by 10% and even 240%, respectively, by 2050
compared to 1990, while being required to reduce by more than 70% and about 2-7%
in the same period under the other two models.
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Introduction

Further action is needed that goes far beyond what has been agreed so far under the
United Nations Framework Convention on Climate Change (UNFCCC) and the Kyoto
Protocol to “prevent dangerous anthropogenic interference with the climate system”,
the ultimate objective of the UNFCCC. It is beyond question that developed countries
(Annex I countries) will have to take a leading role. They will have to commit to
substantial emission reductions and financing commitments due to their historical
responsibility and their financial capability. However, the stabilisation of the climate
system will require global emissions to peak within the next decade and decline well
below current levels by the middle of the century. It is hence a global issue and, thus,
depends on the participation of as many countries as possible.

More than 120 countries, including the European Community and many developing
nations particularly LDC and Small Island Nations, and numerous development, social
justice and environmental NGOs have agreed that global average temperature
increase should be limited to 2°C above pre-industrial levels to avoid such dangerous
interference. Recent proposals, e.g. of the Alliance of Small Island States, now call for
1.5°C. The risk that a stable greenhouse gas concentration of e.g. 450 ppmv CO,eq
would result in global average temperature above 2°C in the long term is around 50%.
At 400 ppmv CO,eq, the risk is 30% (Meinshausen 2005). Consequently, global
emissions have to peak in the next 15 years and decline well below the 1990 level in
2050 and further thereafter.

Under the principle of "common but differentiated responsibilities”, one of the guiding
principles stipulated in Article 3.1 of the UNFCCC, developed countries (so called
Annex I Parties) take the lead in reducing emissions and developing countries (Non-
Annex I Parties) act to protect the climate system on the basis of equity and in
accordance with the common but differentiated responsibilities and respective
capabilities. Current international climate negotiations center around “mitigation
commitments and actions” for developed countries and “nationally appropriate
mitigation actions” for developing countries.

Developing countries have a lower historical responsibility for climate change but
some are already or will become important emitters. A less carbon intensive
development path will have positive effects on these countries’ sustainable
development and on the global climate system. On the one hand, climate change
action will contribute directly to achieving sustainable development objectives, such as
energy security, sustainable economic development, technology innovation, job
creation, local environmental protection and enhancement of capacity to adapt to
climate change impacts. On the other hand, especially developing countries will
benefit from a more stable global climate because they are the most vulnerable to
climate change effects.

In this report for WWF International Ecofys analyses emission allowances for different
groups of countries until 2050 under a given carbon budget between 1990 and 2100.
The analysed approaches consider all countries but give different weight to Annex I
and non-Annex I efforts.

We first describe the carbon budget and the methodology used (Chapter 2), then we
briefly describe the considered effort sharing approaches (Chapter 3). Afterwards, we
present the results as emission allowances per group under the different effort sharing
approaches (Chapter 3.2). Finally, we give a short conclusion of this analysis. Detailed
data and a description of the used calculation model (EVOC) are included in the
Appendix.
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Global carbon budget

Different approaches exist for global effort sharing of greenhouse gas emission
reductions. One possibility is to define the carbon budget, which is the global amount
of tolerable emissions over a period of time. Afterwards the available emission rights
can be divided among countries according to different rules. To come close to 2° limit,
for this report we assume CO,eq emissions will have to be reduced by 30% compared
to 1990 levels by 2030. By 2050 global emissions excluding LUCF need to be reduced
by 80% compared to 1990. This leads to an emission budget of roughly 1800 Gt
CO,eq between 1990 and 2100.

As emissions from land use change and forestry (LUCF) are known only with
considerable uncertainty, we took simplifying assumptions about current and future
emissions from this sector. We assume that emissions from land-use change and
forestry (LUCF) remain constant at about 4 GtCO, until 2010 and decline to zero by
between 2010 and 2020. Due to reducing deforestation and increasing re- and
afforestation LUCF will have to become a net sink of emissions afterwards (see Figure
3 and Table 1 below). We assume that after 2030 LUCF will remain at -4 GtCO,. The
global emission budget including LUCF will, thus, be about 1600 GtCO,eq between
1990 and 2100.

Because mankind has already increased its global emissions substantively since 1990,
the remaining net cumulative budget between 2009 and 2100 is limited to 870
GtCO,eq. This translates to an allowable global annual emission on average for the
next 91 years of no more than 9.5 GtCO,eq, or about 20% of today’s annual net
global emissions.

In order to stay within the boundary of the global GHG budget, sometime from 2060
onwards, net global emissions must be negative (little emissions from energy use and
larger sequestration of carbon from forests and other technologies).

50000
CO2eq excl. LUCF
_ 40000__,_.—’//’-‘\\ LUCF |
gN = total
(@] _
g 30000
=,
» 20000
c
S
@ 10000 -
£
11
0 L) L) v L) L) L) L) L)
-10000

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Figure 3. Possible global GHG emissions pathway between 1990 and 2100
according to a global carbon budget of about 1800 Mt CO,eq (excl. LUCF) and
1600 Mt CO,eq (incl. LUCF)
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Table 1. Assumption on cumulative GHG emissions between 1990 and 2100

2030 2050 Cumulative emissions

emissions emissions

[% change [% change 1990-| 2009- | 1990-| 2010-| 1990-

from 1990] from 1990] 2008 | 2100 2050 | 2050| 2100
CO,eq excl. LUCF -30% -80% 650 1160 1660 970 1820
LUCF -200% -200% 80 -290 0 -80 -210
Total emissions -50% -949%o 730 870 1660 880( 1600

Generally, one can imagine different pathways to reduce emissions that satisfy the
same budget. Figure 4 gives an example of three different emission paths. The yellow
path requires absolute global emission reduction comparatively early around the year
2015. The required average annual emissions reduction is about 5%. The medium
path (dark violet) starts absolute emission reduction about 2-3 years later. The annual
reduction rate is similar about 6%. The third path (light violet) requires absolute
global reduction in 2020. As a result also the annual reduction of 8% after 2020 is
more challenging to achieve a global carbon budget that is comparable with the yellow
path of early reduction.

Scenario 1
= Scenario 2
Scenario 3
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@ 20000
9
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w
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-10000

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Figure 4. Sensitivity of possible global GHG emissions pathway excl. LUCF

between 1990 and 2100

Table 2. Cumulative GHG emissions excl. LUCF between 1990 and 2100
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Scenario 2030 2050 Cumulative Cumulative
emissions emissions emissions emissions
[% change [% change 1990-2050 1990-2100
from 1990] from 1990]
Scenario 1 -13% -80% ~1750 ~1830
Scenario 2 -30% -80% ~1670 ~1830
-23% -84% ~1700 ~1830




Global effort sharing

3.1 Parameters

This section presents the parameters applied for three possible future methodological
architectures consistent with the considered global carbon budget. This means that
the calculation outcomes have to meet the global reference emissions of -30%
compared to 1990 levels in 2030 and -80% in 2050 mentioned above. The following
approaches are included in the calculation of emission allowances:

e Greenhouse Development Rights
e Common but Differentiated Convergence
¢ Contraction and Convergence by 2050

For this comparison of the emission rights under different distribution approaches in a
future architecture the Evolution of Commitments tool (EVOC) is used. A detailed
description of the EVOC model is included in Appendix A.

3.1.1 Greenhouse development rights (GDRs)

The Greenhouse Development Rights (GDRs) approach to share the effort of global
greenhouse gas emissions reduction was developed by Baer et al. (Baer et al. 2007,
2008; cp. also Niklas Hohne and Sara Moltmann 2008). It is based on three main
pillars:

The right to develop: Baer et al. assume the right to develop as the essential part
for any future global climate regime in order to be successful. Therefore a
development threshold is defined. Below this level individuals must be allowed to
make development their first priority and do not need to contribute to the global effort
of emission reduction or adaptation to climate change impacts. Those above this
threshold will have to contribute regardless their nationality. This means that
individuals above this threshold will have to contribute even if they live in a country
that has an average per capita income below this level. The level for this development
threshold would have to be matter of international debate. However Baer et al. 2008
suggest an income-level of $7,500 per capita and year. Based on this, the effort
sharing of the GDRs is based on the capacity and the responsibility of each country.

Capacity: The capacity (C) of a county is reflected by its income. The income
distribution among individuals is taken into account by the gini coefficient of a country.
A gini coefficient close to 1 indicates low equality while a value close to O indicates a
high equality in income distribution. As the countries capacity is needed to define per-
country emission allowances the sum of income of those individuals per country above
the development threshold is summed and considered to calculate each countries
capacity.

Responsibility: The responsibility (R) is based on the “polluter pays” principle. For
the GDRs according to Baer et al. it is measured as cumulative per capita CO,
emissions from fossil fuel consumption since 1990. However, it should be
distinguished between survival emissions and luxury emissions. Baer et al. assume
that emissions are proportional to consumption, which again is linked to income.
Emissions related to that share of income below the development threshold are
equivalent to the part of national income that is not considered in calculating a
countries capacity. Therefore, they shall be considered as survival emissions. Those
emissions linked to income above the development threshold are luxury emissions and
shall account for a countries responsibility.

13



Allocation of emission rights: The allocation of emission reduction obligations and
resulting emission rights is based on each country’s responsibility and capacity,

combined in the Responsibility Capacity Index (RCI). This is defined as RCI = R* -C?,
where a and b are weighting factors. Baer et al. assume and equal weighting of 0.5 for
a and 0.5 for b. This gives capacity and responsibility an equal weighting.

Two global emissions development paths are considered. First, the business-as-usual
(BAU) case and second the reduction path necessary to reach the emission level in
order to stabilise global emissions (see Figure 5). The difference of these two is the
amount of emissions that need to be reduced globally. Each country’s annual share of
this reduction is determined by the relative share of its RCI compared to the sum of
RCIs of all other countries.

BAU

Reduction of country A 35%,
/ RCI share 35% in a given year

35%

global emissions

Reduction path

time

Figure 5. Effort sharing under the Greenhouse Development Rights (GDRs)
approach according to the Responsibility Capacity Index (RCI)

Table 3 includes the parameters chosen for the calculations on the GDRs approach in
this report.

Table 3. Parameters chosen for the Greenhouse Development Rights
approach

Parameter Unit

Development threshold USD (2005) / capita / year | 7 500
Start year for cumulative

emissions 1990
Weighting of Capacity % 50%

Weighting of Responsibility % 50%

3.1.2 Contraction and convergence (C&C)

Under contraction and convergence (C&C) (GCI 2005; Meyer 2000), all countries
participate in the regime with quantified emission targets. As a first step, all countries
agree on a path of future global emissions that leads to an agreed long-term
stabilisation level for greenhouse gas concentrations (‘contraction’). As a second step,
the targets for individual countries are set in such a way that per capita emission
allowances converge from the countries’ current levels to a level equal for all countries
within a given period (‘convergence’). The convergence level is calculated at a level
that resulting global emissions follow the agreed global emission path. It might be
more difficult for some countries to reduce emissions compared to others, e.g. due to
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climatic conditions or resource availability. Therefore, emission trading could be
allowed to level off differences between allowances and actual emissions. However,
C&C does not explicitly provide for emission trading.

As current per capita emissions differ greatly between countries some developing
countries with very low per capita emissions, (e.g. India, Indonesia or the Philippines)
could be allocated more emission allowances than necessary to cover their emissions
(some call this “tropical hot air”). This would generate a flow of resources from
developed to developing countries if these emission allowances are traded.

To meet the global emission path of -30% (2030) and -80% (2050) a convergence at
about 0.6 to 0.7 tCO,eq per capita in 2050 is necessary (see Table 4). In this case the
average per capita emissions will have to lie around 4.5 tCO,eq per capita in 2020.

Table 4. Convergence levels of per capita emissions rights in tCO,eq/cap in
2050 (the global emission level is the same but global population is different
per scenario)

Scenario Average in 2020 Convergence level in 2050
[tCO2eq/cap] [tCO2eq/cap]
AlB 4.66 0.70
A1FI 4.67 0.70
A1T 4.61 0.73
A2 4.22 0.58
Bl 4.39 0.74
B2 4.46 0.69

3.1.3 Common but differentiated convergence (CDC)

Common but differentiated convergence (CDC) is an approach presented by Héhne et
al. (2006). Annex I countries’ per capita emission allowances converge within, e.g., 40
years (2010 to 2050) to an equal level for all countries. Individual non-Annex I
countries’ per capita emissions also converge within the same period to the same level
but convergence starts from the date, when their per capita emissions reach a certain
percentage threshold of the (gradually declining) global average. Non-Annex I
countries that do not pass this percentage threshold do not have binding emission
reduction requirements. Either they take part in the CDM or they voluntarily take on
positively binding emission reduction targets. Under the latter, emission allowances
may be sold if the target is overachieved, but no emission allowances have to be
bought if the target is not reached.

The CDC approach, similarly to C&C, aims at equal per capita allowances in the long
run (see Figure 6). In contrast to C&C it considers more the historical responsibility of
countries. Annex I countries would have to reduce emissions similarly to C&C, but
many non-Annex I countries are likely to have more time to develop until they need to
reduce emissions. Non-Annex I country participation is conditional to Annex I action
through the gradually declining world average threshold. No excess emission
allowances (“hot air”) would be granted to least developed countries.

15
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Figure 6. Schematic representation of GHG emissions per capita for three
types of countries (an industrialized country (IC), an advanced developing
country (ADC) and a least developed country (LDC)) under contraction and
convergence (left) and under common but differentiated convergence (right)

The parameters for the convergence time, the threshold for participation and the
convergence level used in this report are provided in Table 5.

Table 5. Parameters used for the Common but Differentiated Convergence

approach
Parameter Unit A1B | AIFI | A1T A2 B1 B2
Convergence Years 27 27 27 27 27 27
time
——
Threshold % difference from | 350/ | 350, | -3505 | -31% | -22% | -24%
world average
g\’g‘l’ergence tCO,eq/cap 0.64 0.64 0.64 0.42 0.51 0.52
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3.1.4 Overview of all considered effort-sharing approaches

Table 6 below gives a short overview on strengths and weaknesses of the considered
effort-sharing approaches Greenhouse Development Rights (GDRs), Contraction and
Convergence (C&C) and Common but Differentiated Convergence (CDC).

Table 6. Strengths and weaknesses of the considered effort sharing
approaches

Strengths

Weaknesses

Uses historical emissions and GDP
above a development threshold for
differentiation

Uses share of wealthy population in
a country as indicator for required
action by that country

Assigns responsibility to reduce

¢ Reduction below BAU assumes that

the BAU is equitable

e Possibly too simple and not

considering detailed national
circumstances

Delay of non-Annex I countries
takes account of the responsibility
for past emissions
Eliminates the component of “hot
air” (no excess allowances for low
emission countries)

GDRs L7
emissions abroad

e Participation of all countries with
the same rules

¢ Includes cost-effective reduction
options in developing countries
through full international emissions
trading

¢ Emphasis on a common endpoint: e Current per capita emissions is the

equal per capita emissions - does only criterion for differentiation,
not require BAU does not consider differences in

¢ Participation of all countries with the historical responsibility

same rules National circumstances (including
e Simple, clear concept historical responsibility) not
e Includes cost-effective reduction accommodated (optionally countries
options in developing countries within one region can redistribute
through full international emissions allowances to accommodate national
C&C trading concerns)

e Support for least developed Substantial reduction for countries
countries through excess emission with high per capita emissions, also
rights such developing countries

Also least developed countries need
to be capable of participating in
emissions trading to receive
benefits (national greenhouse gas
inventories and emission trading
authorities)

¢ Emphasis on a common endpoint Per capita emissions is the only

and equal path towards it: equal per criterion for differentiation, but the
capita emissions - does not require delay of Non-Annex I countries
BAU accounts for differences in historical
¢ Applies simple rules, thus, making responsibility
cpC approach transparent National circumstances not

accommodated, except per capita
emissions and current membership
of Annex I

¢ Possibly too simple and not

considering detailed national
circumstances
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3.2 Results

This chapter presents the results for emission rights for different countries and regions
under the effort sharing approaches described before.

As all calculations consider six different reference scenarios based on the Special
Report on Emission Scenarios from the IPCC (SRES, Nakicenovic et al. 2000). These
scenarios include different assumptions concerning growth of GDP, population and
other important factors. The bars in the figures indicate the median of the results from
all scenarios; the error bars show the highest and lowest values.

Figure 7 shows the emission allowances in 2020 and 2050 as percentage change from
1990 for different reduction approaches. Figure 8 and Figure 9 give the same data as
percentage changes from business as usual (BAU) and as emissions per capita,
respectively.

Figure 10 shows cumulative emissions between 1990-2020 and 1990-2050 under
different effort sharing approaches divided by the population in 2020 and 2050,
respectively. Figure 11 gives the cumulative emissions between 1990-2020 and 1990-
2050 under the different effort sharing methods. Figure 12 and Figure 13 show the
development of national emission allowances between 1990 and 2020 under CDC,
GDRs and C&C for Annex I and non-Annex I, respectively. Cumulative emissions are
divided by the absolute number of people in that year. For 2020 this means for
example that emissions are added from 1990 to 2020 and are then divided by the
population of 2020.

All calculations and results comprise emissions exclude LUCF. The global emission
budget described in Chapter 2 can be met, if in addition emissions from LUCF also
follow the path described there (reduction to zero in 2020 and turning to a net sink in
2030 with constant level afterwards). Including LUCF would lead to changes in the
distributions, which could be significant for countries with high emissions and/or
removals in this sector, e.g. Brazil, USA and Russia.
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Conclusions

The assumptions of -30% emission reduction below 1990 levels by 2020 and -80% by
2050 lead to a global GHG budget excluding LUCF of roughly 1800 Gt from 1990 to
2100. The requirements to reach this are very stringent. This is also reflected by the
resulting target of about 0.5 tCO,eq per capita as global average in 2050. In 2020 the
average per capita emission lie around 9 tCO,eq per capita for Annex I and 3-5 tCO,eq
per capita for non-Annex I.

Generally, the Greenhouse Development Rights approach (GDRs) allows negative
emission where required reductions based on capacity and responsibility are larger
than business as usual emissions. Contraction and Convergence (C&C) and Common
but Differentiated Convergence (CDC) allow only very small but not negative
emissions. Therefore, Annex I emission targets go to -60% in 2020 under the GDRs,
while the other approaches require around -40%.

Hardly any differences can be seen for Annex I between C&C and CDC results. In the
long term C&C leads to slightly less stringent results for high income and high
emission countries.

By 2050, GDR requires Annex I countries as a group to reduce emissions by 157%
and ‘only’ by 95% under C&C and CDC.

Developing countries and economies in transition (EITs) have more room to grow
under GDRs than under the other approaches. The main reason for this is the
relatively low per capita emissions combined with limited financial capacity.

LDCs are almost all exempt from emission reduction requirements under GDRs (+
>450% by 2050) , while under C&C they are granted little more allowances then their
reference emissions until 2020 and face reduction obligations after 2025. Under CDC
they face reductions after 2030.

Cumulative emissions per capita vary considerably under C&C and CDC for Annex I
and non-Annex I. For GDRs some non-Annex I countries are granted higher per capita
cumulative emissions than some countries of Annex I.

Under GDRs, non-Annex I countries are allowed to increase their total emissions and
peak until 2025 and then need to reduce them to roughly today’s level in 2050 (about
50% above 1990). Under C&C and CDC there is less room for growth and their
emissions need to be at a third of today’s emissions (half of 1990’s emissions). This is
reflected particular in the case of China and India. Both countries would be entitled
under GDR to grow their emissions by 10% and even 240%, respectively by 2050
compared to 1990 but would be required to reduce by >70% and about 2-7% in same
period under the other two models.
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Appendix A Description of the EVOC tool

This section describes the Evolution of Commitments tool (EVOC) version 8, developed
by Ecofys, that is used to quantify emission allowances under the various approaches
in this report. It includes emissions of CO,, CH4, N,O, hydroflourocarbons (HFCs),
perflourocarbons (PFCs) and sulphur hexafluoride (SFg¢) for 192 individual countries.
Historical emissions are based on national emission inventories submitted to the
UNFCCC and, where not available, other sources such as the International Energy
Agency. Future emissions are based on the IPCC Special Report on Emissions
Scenarios (Nakicenovic et al. 2000). The greenhouse gas emission data for 1990 to
2006 is derived by an algorithm that combines emission estimates from various
sources.

We first collected historical emission estimates by country, by gas and by sector from
the following sources and ordered them in the following hierarchy:
1. National submissions to the UNFCCC as collected by the UNFCCC secretariat
and published in the GHG emission database available at their web site. For
Annex I countries, the latest available year is usually 2004. Most non-Annex
I countries report only or until 1994 (UNFCCC 2008).

2. CO, emissions from fuel combustion as published by the International
Energy Agency. The latest available year is 2003 (IEA 2008).

3. Emissions from land-use change as published by Houghton in the WRI
climate indicator analysis tool (Houghton 2003).

4., Emissions from CH; and N,O as estimated by the US Environmental
Protection Agency. Latest available year is 2005 (USEPA 2006)

5. CO,, CH4, N,0O, HFC, PFC and SF¢ emissions from the EDGAR database

version 3.2 available for 1990 and 1995 (Olivier and Berdowski 2001).!

Future emissions are derived from the MNP/RIVM IMAGE implementation of the SRES
scenarios (IMAGE team 2001).

The datasets vary in their completeness and sectoral split. We first defined which of
the sectors provided in the datasets correspond to 7 sectors. This definition is
provided in Table 1. Note that CO, emissions from the IEA do not include process
emissions from cement production. Hence, if IEA data is chosen, process emissions
from cement production are not included.

For each country, gas and sector, the algorithm completes the following steps:

1. For all data sets, missing years in-between available years within a data set
are linearly interpolated and the growth rate is calculated for each year
step.

2. The data source is selected, which is highest in hierarchy and for which

emission data are available. All available data points are chosen as the
basis for absolute emissions.

3. Still missing years are filled by applying the growth rates from the highest
data set in the hierarchy for which a growth rate is available.

! For CH, and N,O, the values of EPA are largely based on the EDGAR database (1990
and 1995), but extended to the year 2000.

28



As future emissions are only available on a regional basis and not country-by-country,
the resulting set of emissions is then extended into the future by applying the growth
rates of the respective sectors and gas of the region to which the country belongs.
(See Table 1 for detailed information on data sources and definition of sectors.)

For population, GDP in purchase power parities and electricity demand, the country
base year data was taken from the United Nations (UN 2008), World Bank ( 2008)
and IEA ( 2008), respectively. These data are extended into the future by applying the
growth rates from the IMAGE model for the region to which the country belongs.

Emissions until 2010 are estimated as follows: It is assumed that Annex I countries
implement their Kyoto targets by 2010. It is assumed that the reductions necessary to
meet the Kyoto target are achieved equally in all sectors. In 2010, the level of the
domestic sector is taken from the relevant reference scenario. The level of the other
sectors are taken from the reference scenario and reduced, so that the Kyoto target is
met. The years from the last available year to 2010 are linearly interpolated. All non-
Annex I countries follow their reference scenario until 2010.
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Table 1. Data sources and definition of sectors
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As a default setting, all Annex I countries are assumed to reach the lower of their
Kyoto target and their reference scenarios in 2010. Only the USA is assumed to follow
its BAU emissions until 2010. All non-Annex I countries also follow their reference
scenario until 2010. After 2010, the emission allowances per country are calculated
according to the effort sharing approaches.

A limitation of the tool is the unknown future development of emissions of individual
countries. Here, we have used the standard set of future emissions scenarios, the
IPCC SRES scenarios, as a basis. They provide a broad range of storylines and
therefore a wide range of possible future emissions. We cover this full range of
possible future emissions, economic and population development in a consistent
manner. But the SRES scenarios are only available at the level of up to 17 regions (as
in the IMAGE implementation) and scaling them down to individual countries
introduces an additional element of uncertainty. We applied the growth rates provided
for 17 world regions to the latest available data points of the individual countries
within the respective regions. So, on the level of regions, we cover the full-range
uncertainty about future emissions. When again aggregating the regions, the effect of
downscaling cancels out. But the full level of uncertainty is not covered on the national
level as substantial differences may exist for expected growth for countries within one
of the 17 regions.

The future reference development of emissions, economic and population is affected
by the starting values (which is data available from the countries or other international
sources and which can be substantially different for countries in one region) and the
assumed growth rates (which are derived from the 17 regions).

The assumed growth rates may affect the results of countries to a different extent.
Some countries are less affected as they dominate their regional group, such as Brazil,
Mexico, Egypt, South Africa, Nigeria, Saudi Arabia, China and India. It is for second or
third largest countries in a region or for members of an inhomogeneous group, for
which this method may lead to an over or underestimation of the future development.

Second or third largest countries in a region are e.g. Argentina, Venezuela, United
Arab Emirates and South Korea. In the Contraction and Convergence approach, the
error would be small as countries follow their reference scenario only until 2010 and
converge afterwards. For Common but Differentiated Convergence and Multistage, the
downscaling method may influence the time of participation. But the countries listed
above would all participate at the earliest possible moment, based on their already
today high per capita emissions. In the Triptych approach, growth in industrial and
electricity production and a reduction below reference for agriculture is used, which
may be affected by the downscaling method.

Members of an inhomogeneous group would be those of South East Asia, which
includes Indonesia and the Philippines as lower-income countries and Malaysia,
Singapore and Thailand as higher-income countries. Here the growth is averaged over
the region, probably underestimated for Indonesia and the Philippines and
overestimated for Singapore. The dominant element here is the starting point. The low
per capita emissions of the Philippines and Indonesia lead to their late participation,
while the high per capita emissions in Malaysia, Singapore and Thailand lead to their
immediate participation. In the Triptych approach, growth in industrial and electricity
production and a reduction below reference for agriculture is used, which may be
affected by the downscaling method.

For Annex I countries, the future reference development is not as relevant since they
always participate in the regime on the highest stage and have to reduce emissions
independent of the reference development. Future values are only relevant for
intensity targets (GDP) or for the Triptych approach (industrial and electricity
production).

A different uncertainty is introduced since our future emissions are static, meaning
that emissions in non-participating developing countries do not change as a result of
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ambitious or relaxed emission reductions in developed countries. Stringent reductions
could affect emissions of non-participating countries in two ways. There could be
increased emissions through migration of energy-intensive industries or decreased
emissions due to technology spill-over. Overall, we assume that this effect is small
and not significantly influencing the results of this analysis.
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llowances distributed with EVOC
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Appendix B Em

For methodological reasons an overall carbon budget of 1600 Gt by 2050 is assumed

instead of 1660 Gt by 2050 as estimated in Chapter 2.

llowances as percentage change from 1990 for 2020 and

2050 under CDC, C&C and GDRs excluding LUCF
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llowances (1990 - 2020 and 1990 - 2050) per

ive emission a

Table 5. Cumulat

capita (in 2020 and 2050) under CDC, C&C and GDRs excluding LUCF
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llowances from 1990 to 2020 and 2050 under

ive emission a

Table 6. Cumulat

CDC, C&C and GDRs excluding LUCF
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Appendix C Comparison of data from EcoEquity and EVOC

Development threshold
EcoEquity
Ecofys

GDP, 2005, PPP, billion $

Ecofys (ppp 2000)

Word Bank (PPP 2005) (WDI, 2008)
Word Bank

GDP, 2020, PPP, billion $
EcoEquity
Ecofys (ppp 2000)

EcoEquity, % of global
Ecofys, % of global

GDP per capita, 2010, PPP
EcoEquity
Ecofys (ppp 2000)

EcoEquity, % change from global average
Ecofys, % change from global average

Population (% of global), 2010
EcoEquity

Ecofys

RCI (share of global)
EcoEquity (2010)

Ecofys (2010)

EcoEquity (2030)
Ecofys (2030)

Emissions, roughly, GtCO2
IEA 2000

EcoEquity 2000

EcoEquity 2030, BAU
EcoEquity 2030, GDRs

Emissions, MtCO2e

Ecofys 2000

Ecofys 2030, BAU (median)
Ecofys 2030, GDRs (median)

Emissions, growth rate 2000-2030
EcoEquity, BAU
Ecofys, BAU

EcoEquity, GDRs
Ecofys, GDRs

Emissions, change to BAU, 2030
EcoEquity, %
Ecofys, %

EcoEquity, GtCO2
Ecofys, GtCO2e

Gases included
EcoEquity:
Ecofys:

China

5,333
5,333
5,333

12,971
17,529
13%
18%
5,899
5,864
-41%
-42%
19.7%
19.7%
5.5%

15.2%
14.5%

304%
205%

129%
77%

-43%
-42%

CO2 only

India

2,441
2,441
2,341

6,623
8,524
7%
9%
2,818
3,005
-72%
-70%
17.2%
17.3%
0.5%

2.3%
3.5%

WWw—= =

_

520%
313%

373%
216%

-24%
-24%

World

7,500
7,500

55,588
56,265
54,980

99,708
95,150

100%
100%

9,929
10,095

0%
0%

100%
100%

100%

100%
100%

23
29
50
17

32
63
22

69%
98%

-41%
-31%
-65%
-65%

32
41

CO2eq (CO2, CH4, N20, PFCs, HFCs, SF6)

original data
roughtly calculated
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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 emissions
(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

Executive
Summary

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

! Throughout this paper GHG, CO,, CO.e, are used interchangeably and refer generally to greenhouse
gases but do not necessarily include all greenhouse gases unless otherwise specified.
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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:

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

e King County, Washington, Executive Order on the
Evaluation of Climate Change Impacts through the
State Environmental Policy Act;

e Sacramento AQMD interim policy on addressing
climate change in CEQA documents; and

2007 Climate Plan

e 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:

e No significance threshold for GHG emissions;
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Executive

e GHG emissions threshold set at zero; or Summary

e GHG threshold set at a non-zero level.

o
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.

Chapter 1

Introduction
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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.

SOURCE: ARB 2007

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.

Chapter 1

Introduction



CEQA

and

Climate Change

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 CO.e) in 1990 and 497 MMT CO.e 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 CO.e.

SOURCE: ARB 2007

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
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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.

Chapter 1
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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 815126.2). 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.

10
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Any analysis of environmental impacts under CEQA includes an assessment of the | Thresholds

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 815064(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
815064.7(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 815064.7(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 8§15064(f)(1). Also see
Communities for a Better Environment v. California Resource Agency 103 Cal. App. 4" 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.

11
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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 NOy. 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 A———
AQMD recommended regional air quality thresholds
in 1987 for CO, SO, NO,, particulates, ROG, and
lead. Most of the other California air districts adopted
CEQA guidance and thresholds during the 1990’s. Air e
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.

12
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CEQA Considerations in Setting Thresholds

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
815064.7 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

13
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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 815064 (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 Governor's Office of Planning and Research
Agency in 2000 over the amendments. The INTRODUCTION

trial court concluded that §15064.7 was Overview of the California Environmental Review
proper, if it was applied in the context of the and Permit Approval Process

fair argument standard.

At the appellate court level, §15064(h) was invalidated. > 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.

14
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In summary, CEQA law does not require a lead agency to establish significance |Chapter 3

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
Rroject impacts; (3) requiring the implementation of feasible mitigation
\Rexiew.Fio . . .
i measures or alternatives that would reduce or avoid those impacts; and
N (4) requiring public agencies to disclose their reasons for approving
o any project that would have significant and unavoidable impacts
(Guidelines §15002). CEQA is enforced through civil litigation over

Fj" soa  procedure (i.e., did the public agency follow the correct CEQA

RD-20

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:

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

e whether the conclusions of the public agency are supported by substantial
evidence in the administrative record; and

e 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).

16
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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 Permits®

BAAQMD | SMAQMD |SIVUAPCD | 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

® 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 Cateqgories

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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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 840000) 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 8§ 38594). Thus, districts and CARB retain
concurrent authority over nonvehicular source greenhouse gas emissions.
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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 Chapter 5
would be used to support a case-specific finding of no significance. This is | CEQA with
P - “ ” - No GHG
similar to establishing a threshold of zero, except that here, the “threshold” is | 1\ ccpoids
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 — 815064, Determining the Significance of the Environmental
Effects Caused by a Project.
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If an air district or lead agency determines that any degree of project-related increase | threshold of

in GHG emissions would contribute considerably to climate change and therefore | Zero
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.

Introduction

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 — 821004, Mitigating or Avoiding a Significant Effect; Powers of
Public Agency.

State CEQA Guidelines — 815064, Determining the Significance of the Environmental
Effects Caused by a Project.

State CEQA Guidelines — 815130, Discussion of Cumulative Impacts.

State CEQA Guidelines — 815064.7, Thresholds of Significance.

30



®
CEQA

and

Chapter 7: CEQA with Non-Zero GHG Thresholds Climate Change

Introduction

analyses that do not result in real GHG reductions or to prevent the environmental
review system from being overwhelmed. The practical advantages of consideringg
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:

e what constitutes “new” emissions?
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e how should “baseline emissions” be established?
e what is cumulatively “considerable” under CEQA?
e 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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This threshold approach would require a project to meet a percent reduction target
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based on the average reductions needed from the business-as-usual emission from all | |, .0 che
GHG sources. Using the 2020 target, this approach would require all discretionary | Thresholds

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.
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Threshold 1.2: Uniform Percentage-Based (e.q.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
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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 Cch

emissions by 2050. Threshold 1.4 is considered viable long-term significance criteria
that is unlikely to be used in the short term. Th

»

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

SOURCE: ARB 2007

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
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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:

e disclosure of GHG emissions for all projects;

e support for city/county/regional GHG emissions reduction planning;

e creation and use of a “green list” to promote the construction of projects that have
desirable GHG emission characteristics;

e a list of mitigation measures;
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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

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

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

e 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.

e 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

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

e 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.

e |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

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

e 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.

e 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

e 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.

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

e 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 EIRSs.
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The Green List

e 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.

e 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.

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

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

e 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.

Wind farm for the generation of wind-powered electricity

Extension of transit lines to currently developed but underserved communities

Development of high-density infill projects with easily accessible mass transit

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

HPwnhE

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 Chapter 7
Concept 2A Concept 2B Concept 2C CEQA with
Zero Quantitative Qualitative ?ﬁ:‘e;eé%SHG
Tier 1 | Project results in a net Project in compliance with an Project in compliance with an > Approach 2: Tiered
reduction of GHG emissions AB 32-compliant AB 32-compliant
General/Regional Plan, on the General/Regional Plan, on the
Green List, or below Tier 2 Green List, or below Tier 2 e
threshold. threshold.
Level 1 Reductions Level 1 Reductions
(Could include such measures (See measures under 2B)
as: bike parking, transit stops
for planned route, Energy Star
Less than Significant roofs, Energy Star appliances, Less than Significant
Title 24, water use efficiency,
etc.)
Less than Significant
Tier 2 | Project results in net increase Above Tier 2 threshold Above Tier 2 threshold
of GHG emissions
Level 2 Mitigation
(Could include such measures Level 2 Mitigation
Mitigation to zero as: Parking reduction beyond (See measures under 2B)
(including offsets) code, solar roofs, LEED Silver
or Gold Certification, exceed
Title 24 by 20%, TDM
Mitigated to Less than measures, etc.) Mitigated to Less than
Significant Significant
Mitigated to Less than
Significant
Tier 3 | Mitigation infeasible to reduce | Above Tier 2 threshold With Above Tier 3 thresholds

emissions to zero

(e.g., cost of offsets infeasible
for project or offsets not
available)

Significant and Unavoidable

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

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.

r

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 84™
percentile of projects in the City of Los Angeles, the 79™ percentile in the City of
Pleasanton, the 50" percentile in the City of Livermore and the 4™ 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 46™
percentile of commercial projects in the City of Los Angeles, the 54™ percentile in the
City of Livermore, and the 35" 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
COqelyr. 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
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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: Requlated 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 NOxX/ROG emission thresholds could be used to
develop similar GHG thresholds.

45

Approach 2: Tiered

> 2.3: CARB
Mandatory
Reporting

» 2.4: Regulated
Emissions Inventory
Capture



CEQA

and

Climate Change

The steps to develop a GHG emission threshold based on the NOx/ROG analogy were as
follows:

e For each agency, define its NOX/ROG CEQA thresholds.

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

e 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.

e The current (2004) California-wide GHG emission inventory is 499 million
metric tons per year of CO, equivalent (MMT CO.). 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 NOXx 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 CO.e (2004) yields an equivalent GHG threshold of 39,000 MMT
COoe.

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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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 CO,
. 30,000 SF retail = 2,500 metric tons/year CO,
. 30,000 SF supermarket = 4,300 metric tons/year CO,

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:
e Proposed residential development of more than 500 dwelling units.

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

e Proposed commercial office building employing more than 1,000 persons or
encompassing more than 250,000 square feet of floor space.

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

e 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 ft?
Retail space >11,000 ft?
Supermarkets >6.300 ft?
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 ft? OR
400,000 ft?

Retail space >300,000 ft> OR 120,000
ftZ

Supermarkets >175,000 ft> OR 70,000
ftZ

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 ft?
Retail space >470,000 to 560,000 ft?
Supermarkets >270,000 to 320,000 ft?
medium/larger industrial

2.5: Unit-Based Threshold
Based on Market Capture

Not applicable.

Residential development >50 dwelling
units
Commercial space >50,000 ft?

> 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 ft?

Retail space >500,000 ft?

Hotels >500 units

Industrial project >1,000 employees

Ir12dustrial project >40 acre or 650,000
ft

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.

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.

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.

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.

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.

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.

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, CEQ'Zth

involves numerous parties, each of which in turn is responsible for the GHG | \on-zero cHc
emissions associated with their particular activity. However, there are | Thresholds =
situations where a lead agency could reasonably determine that a larger set of | ~ Approach 2 Tiered
upstream and downstream emissions should be considered because they areg
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.

e 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.

e 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.

e 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 Dbuilding requirements by 40 percent, required recycled water use for
irrigation, zero waste/high recycling requirements, mandatory transit pass
provision, and other measures.

e 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 CEanA(jvrim

cumulative context that demonstrates overall net reductions, all threshold approaches | non-zero GHG
could be effective in ensuring growth and development that significantly mitigates T,hr/_e\;g?('gsch S
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-3-057?

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
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from small to medium projects. Approach 2 thresholds with higher quantitative (2.3, CEan:vrith

2.4) or qualitative (2.6) thresholds will have uncertainties associated with the ability | non-zero GHe

to achieve relatively larger GHG reductions from the existing economy. IhrAe;B?(l)(;sCh S

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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