
For the best experience, open this PDF portfolio in
 
Acrobat X or Adobe Reader X, or later.
 

Get Adobe Reader Now! 

http://www.adobe.com/go/reader




Anthropogenic warming has increased drought risk
in California
Noah S. Diffenbaugha,b,1, Daniel L. Swaina, and Danielle Toumaa


aDepartment of Environmental Earth System Science and bWoods Institute for the Environment, Stanford University, Stanford, CA 94305


Edited by Jane Lubchenco, Oregon State University, Corvallis, OR, and approved January 30, 2015 (received for review November 22, 2014)


California is currently in the midst of a record-setting drought. The
drought began in 2012 and now includes the lowest calendar-year
and 12-mo precipitation, the highest annual temperature, and the
most extreme drought indicators on record. The extremely warm
and dry conditions have led to acute water shortages, ground-
water overdraft, critically low streamflow, and enhanced wildfire
risk. Analyzing historical climate observations from California, we
find that precipitation deficits in California were more than twice
as likely to yield drought years if they occurred when conditions
were warm. We find that although there has not been a sub-
stantial change in the probability of either negative or moderately
negative precipitation anomalies in recent decades, the occur-
rence of drought years has been greater in the past two decades
than in the preceding century. In addition, the probability that
precipitation deficits co-occur with warm conditions and the
probability that precipitation deficits produce drought have both
increased. Climate model experiments with and without anthro-
pogenic forcings reveal that human activities have increased the
probability that dry precipitation years are also warm. Further, a
large ensemble of climate model realizations reveals that addi-
tional global warming over the next few decades is very likely to
create ∼100% probability that any annual-scale dry period is also
extremely warm. We therefore conclude that anthropogenic warm-
ing is increasing the probability of co-occurring warm–dry condi-
tions like those that have created the acute human and ecosystem
impacts associated with the “exceptional” 2012–2014 drought
in California.


drought | climate extremes | climate change detection | event attribution |
CMIP5


The state of California is the largest contributor to the eco-
nomic and agricultural activity of the United States, account-


ing for a greater share of population (12%) (1), gross domestic
product (12%) (2), and cash farm receipts (11%) (3) than any
other state. California also includes a diverse array of marine and
terrestrial ecosystems that span a wide range of climatic toler-
ances and together encompass a global biodiversity “hotspot” (4).
These human and natural systems face a complex web of com-
peting demands for freshwater (5). The state’s agricultural sector
accounts for 77% of California water use (5), and hydroelectric
power provides more than 9% of the state’s electricity (6). Be-
cause the majority of California’s precipitation occurs far from its
urban centers and primary agricultural zones, California main-
tains a vast and complex water management, storage, and distri-
bution/conveyance infrastructure that has been the focus of nearly
constant legislative, legal, and political battles (5). As a result,
many riverine ecosystems depend on mandated “environmental
flows” released by upstream dams, which become a point of con-
tention during critically dry periods (5).
California is currently in the midst of a multiyear drought (7).


The event encompasses the lowest calendar-year and 12-mo
precipitation on record (8), and almost every month between
December 2011 and September 2014 exhibited multiple indica-
tors of drought (Fig. S1). The proximal cause of the precipitation
deficits was the recurring poleward deflection of the cool-season
storm track by a region of persistently high atmospheric pressure,


which steered Pacific storms away from California over consec-
utive seasons (8–11). Although the extremely persistent high
pressure is at least a century-scale occurrence (8), anthropogenic
global warming has very likely increased the probability of such
conditions (8, 9).
Despite insights into the causes and historical context of pre-


cipitation deficits (8–11), the influence of historical temperature
changes on the probability of individual droughts has—until re-
cently—received less attention (12–14). Although precipitation
deficits are a prerequisite for the moisture deficits that constitute
“drought” (by any definition) (15), elevated temperatures can
greatly amplify evaporative demand, thereby increasing overall
drought intensity and impact (16, 17). Temperature is especially
important in California, where water storage and distribution
systems are critically dependent on winter/spring snowpack, and
excess demand is typically met by groundwater withdrawal (18–
20). The impacts of runoff and soil moisture deficits associated
with warm temperatures can be acute, including enhanced wildfire
risk (21), land subsidence from excessive groundwater withdrawals
(22), decreased hydropower production (23), and damage to
habitat of vulnerable riparian species (24).
Recent work suggests that the aggregate combination of ex-


tremely high temperatures and very low precipitation during the
2012–2014 event is the most severe in over a millennium (12).
Given the known influence of temperature on drought, the fact
that the 2012–2014 record drought severity has co-occurred with
record statewide warmth (7) raises the question of whether long-
term warming has altered the probability that precipitation deficits
yield extreme drought in California.


Significance


California ranks first in the United States in population, eco-
nomic activity, and agricultural value. The state is currently
experiencing a record-setting drought, which has led to acute
water shortages, groundwater overdraft, critically low stream-
flow, and enhanced wildfire risk. Our analyses show that Cal-
ifornia has historically been more likely to experience drought if
precipitation deficits co-occur with warm conditions and that
such confluences have increased in recent decades, leading to
increases in the fraction of low-precipitation years that yield
drought. In addition, we find that human emissions have in-
creased the probability that low-precipitation years are also
warm, suggesting that anthropogenic warming is increasing the
probability of the co-occurring warm–dry conditions that have
created the current California drought.
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Results
We analyze the “Palmer” drought metrics available from the US
National Climatic Data Center (NCDC) (25). The NCDC
Palmer metrics are based on the Palmer Drought Severity Index
(PDSI), which uses monthly precipitation and temperature to
calculate moisture balance using a simple “supply-and-demand”
model (26) (Materials and Methods). We focus on the Palmer
Modified Drought Index (PMDI), which moderates transitions
between wet and dry periods (compared with the PDSI) (27).
However, we note that the long-term time series of the PMDI is
similar to that of other Palmer drought indicators, particularly at
the annual scale (Figs. S1 and S2).
Because multiple drought indicators reached historic lows in


July 2014 (Figs. S1–S3), we initially focus on statewide PMDI,
temperature, and precipitation averaged over the August–July
12-mo period. We find that years with a negative PMDI anomaly
exceeding –1.0 SDs (hereafter “1-SD drought”) have occurred
approximately twice as often in the past two decades as in the
preceding century (six events in 1995–2014 = 30% of years; 14
events in 1896–1994 = 14% of years) (Fig. 1A and Fig. S4). This
increase in the occurrence of 1-SD drought years has taken place
without a substantial change in the probability of negative pre-
cipitation anomalies (53% in 1896–2014 and 55% in 1995–2014)
(Figs. 1B and 2 A and B). Rather, the observed doubling of the
occurrence of 1-SD drought years has coincided with a doubling
of the frequency with which a negative precipitation year pro-
duces a 1-SD drought, with 55% of negative precipitation years
in 1995–2014 co-occurring with a –1.0 SD PMDI anomaly, com-
pared with 27% in 1896–1994 (Fig. 1 A and B).
Most 1-SD drought years have occurred when conditions were


both dry (precipitation anomaly < 0) and warm (temperature
anomaly > 0), including 15 of 20 1-SD drought years during
1896–2014 (Fig. 2A and Fig. S4) and 6 of 6 during 1995–2014
(Fig. 2B and Fig. S4). Similarly, negative precipitation anomalies
are much more likely to produce 1-SD drought if they co-occur
with a positive temperature anomaly. For example, of the 63
negative precipitation years during 1896–2014, 15 of the 32
warm–dry years (47%) produced 1-SD drought, compared with
only 5 of the 31 cool–dry years (16%) (Fig. 2A). (During 1896–1994,
41% of warm–dry years produced 1-SD droughts, compared with
17% of cool–dry years.) The probability that a negative precipita-
tion anomaly co-occurs with a positive temperature anomaly has
increased recently, with warm–dry years occurring more than twice
as often in the past two decades (91%) as in the preceding century
(42%) (Fig. 1B).


All 20 August–July 12-mo periods that exhibited a –1.0 SD
PMDI anomaly also exhibited a –0.5 SD precipitation anomaly
(Fig. 1B and 2E), suggesting that moderately low precipitation is
prerequisite for a 1-SD drought year. However, the occurrence of
–0.5 SD precipitation anomalies has not increased in recent years
(40% in 1896–2014 and 40% in 1995–2014) (Fig. 2 A and B).
Rather, these moderate precipitation deficits have been far more
likely to produce 1-SD drought when they occur in a warm year.
For example, during 1896–2014, 1-SD drought occurred in 15 of
the 28 years (54%) that exhibited both a –0.5 SD precipitation
anomaly and a positive temperature anomaly, but in only 5 of the
20 years (25%) that exhibited a –0.5 SD precipitation anomaly and
a negative temperature anomaly (Fig. 2A). During 1995–2014, 6 of
the 8 moderately dry years produced 1-SD drought (Fig. 1A), with
all 6 occurring in years in which the precipitation anomaly exceeded
–0.5 SD and the temperature anomaly exceeded 0.5 SD (Fig. 1C).
Taken together, the observed record from California suggests


that (i) precipitation deficits are more likely to yield 1-SD PMDI
droughts if they occur when conditions are warm and (ii) the oc-
currence of 1-SD PMDI droughts, the probability of precipitation
deficits producing 1-SD PMDI droughts, and the probability of
precipitation deficits co-occurring with warm conditions have all
been greater in the past two decades than in the preceding century.
These increases in drought risk have occurred despite a lack of


substantial change in the occurrence of low or moderately low
precipitation years (Figs. 1B and 2 A and B). In contrast, state-
wide warming (Fig. 1C) has led to a substantial increase in warm
conditions, with 80% of years in 1995–2014 exhibiting a positive
temperature anomaly (Fig. 2B), compared with 45% of years in
1896–2014 (Fig. 2A). As a result, whereas 58% of moderately dry
years were warm during 1896–2014 (Fig. 2A) and 50% were
warm during 1896–1994, 100% of the 8 moderately dry years in
1995–2014 co-occurred with a positive temperature anomaly (Fig.
2B). The observed statewide warming (Fig. 1C) has therefore
substantially increased the probability that when moderate pre-
cipitation deficits occur, they occur during warm years.
The recent statewide warming clearly occurs in climate model


simulations that include both natural and human forcings
(“Historical” experiment), but not in simulations that include
only natural forcings (“Natural” experiment) (Fig. 3B). In par-
ticular, the Historical and Natural temperatures are found to be
different at the 0.001 significance level during the most recent
20-, 30-, and 40-y periods of the historical simulations (using the
block bootstrap resampling applied in ref. 28). In contrast, although
the Historical experiment exhibits a slightly higher mean annual
precipitation (0.023 significance level), there is no statistically


A B C


Fig. 1. Historical time series of drought (A), precipitation (B), and temperature (C) in California. Values are calculated for the August–July 12-mo mean in
each year of the observed record, beginning in August 1895. In each year, the standardized anomaly is expressed as the magnitude of the anomaly from the
long-term annual mean, divided by the SD of the detrended historical annual anomaly time series. The PMDI is used as the primary drought indicator, al-
though the other Palmer indicators exhibit similar historical time series (Figs. S1 and S2). Circles show the years in which the PMDI exhibited a negative
anomaly exceeding –1.0 SDs, which are referred to as 1-SD drought years in the text.


2 of 6 | www.pnas.org/cgi/doi/10.1073/pnas.1422385112 Diffenbaugh et al.



http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1422385112/-/DCSupplemental/pnas.201422385SI.pdf?targetid=nameddest=SF1

http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1422385112/-/DCSupplemental/pnas.201422385SI.pdf?targetid=nameddest=SF2

http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1422385112/-/DCSupplemental/pnas.201422385SI.pdf?targetid=nameddest=SF1

http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1422385112/-/DCSupplemental/pnas.201422385SI.pdf?targetid=nameddest=SF3

http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1422385112/-/DCSupplemental/pnas.201422385SI.pdf?targetid=nameddest=SF4

http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1422385112/-/DCSupplemental/pnas.201422385SI.pdf?targetid=nameddest=SF4

http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1422385112/-/DCSupplemental/pnas.201422385SI.pdf?targetid=nameddest=SF4

http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1422385112/-/DCSupplemental/pnas.201422385SI.pdf?targetid=nameddest=SF1

http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1422385112/-/DCSupplemental/pnas.201422385SI.pdf?targetid=nameddest=SF2

www.pnas.org/cgi/doi/10.1073/pnas.1422385112





significant difference in probability of a –0.5 SD precipitation
anomaly (Fig. 3 A and C). However, the Historical experiment
exhibits greater probability of a –0.5 SD precipitation anomaly
co-occurring with a positive temperature anomaly (0.001 signifi-
cance level) (Fig. 3D), suggesting that human forcing has caused
the observed increase in probability that moderately dry pre-
cipitation years are also warm.
The fact that the occurrence of warm and moderately dry years


approaches that of moderately dry years in the last decades of
the Historical experiment (Fig. 3 B and C) and that 91% of
negative precipitation years in 1995–2014 co-occurred with warm
anomalies (Fig. 1B) suggests possible emergence of a regime in
which nearly all dry years co-occur with warm conditions. We
assess this possibility using an ensemble of 30 realizations of
a single global climate model [the National Center for Atmo-
spheric Research (NCAR) Community Earth System Model
(CESM1) Large Ensemble experiment (“LENS”)] (29) (Materials
and Methods). Before ∼1980, the simulated probability of a warm–


dry year is approximately half that of a dry year (Fig. 4B), similar to
observations (Figs. 1B and 2). However, the simulated probability
of a warm–dry year becomes equal to that of a dry year by ∼2030 of
RCP8.5. Likewise, the probabilities of co-occurring 0.5, 1.0 and 1.5
SD warm–dry anomalies become approximately equal to those of
0.5, 1.0, and 1.5 SD dry anomalies (respectively) by ∼2030 (Fig. 4B).
The probability of co-occurring extremely warm and extremely


dry conditions (1.5 SD anomaly) remains greatly elevated
throughout the 21st century (Fig. 4B). In addition, the number
of multiyear periods in which a –0.5 SD precipitation anomaly
co-occurs with a 0.5 SD temperature anomaly more than doubles
between the Historical and RCP8.5 experiments (Fig. 4A). We
find similar results using a 12-mo moving average (Fig. 4C). As
with the August–July 12-mo mean (Fig. 4B), the probability of
a dry year is approximately twice the probability of a warm–dry
year for all 12-mo periods before ∼1980 (Fig. 4C). However, the
occurrence of warm years (including +1.5 SD temperature
anomalies) increases after ∼1980, reaching 1.0 by ∼2030. This
increase implies a transition to a permanent condition of ∼100%


risk that any negative—or extremely negative—12-mo precipitation
anomaly is also extremely warm.
The overall occurrence of dry years declines after ∼2040 (Fig.


4C). However, the occurrence of extreme 12-mo precipitation
deficits (–1.5 SD) is greater in 2006–2080 than in 1920–2005
(<0.03 significance level). This detectable increase in extremely
low-precipitation years adds to the effect of rising temperatures
and contributes to the increasing occurrence of extremely warm–


dry 12-mo periods during the 21st century.
All four 3-mo seasons likewise show higher probability of


co-occurring 1.5 SD warm–dry anomalies after ∼1980, with the
probability of an extremely warm–dry season equaling that of an
extremely dry season by ∼2030 for spring, summer, and autumn,
and by ∼2060 for winter (Fig. 4D). In addition, the probability of
a –1.5 SD precipitation anomaly increases in spring (P < 0.001)
and autumn (P = 0.01) in 2006–2080 relative to 1920–2005, with
spring occurrence increasing by ∼75% and autumn occurrence
increasing by ∼44%—which represents a substantial and statis-
tically significant increase in the risk of extremely low-precipitation
events at both margins of California’s wet season. In contrast, there
is no statistically significant difference in the probability of a –1.5
SD precipitation anomaly for winter.


Discussion
A recent report by Seager et al. (30) found no significant long-
term trend in cool-season precipitation in California during the
20th and early 21st centuries, which is consistent with our
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Fig. 2. Historical occurrence of drought, precipitation, and temperature in
California. Standardized anomalies are shown for each August–July 12-mo
period in the historical record (calculated as in Fig. 1). Anomalies are shown
for the full historical record (A) and for the most recent two decades (B). Per-
centage values show the percentage of years meeting different precipitation
and drought criteria that fall in each quadrant of the temperature–precipitation
space. The respective criteria are identified by different colors of text.
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Fig. 3. Influence of anthropogenic forcing on the probability of warm–dry
years in California. Temperature and precipitation values are calculated for
the August–July 12-mo mean in each year of the CMIP5 Historical and Nat-
ural forcing experiments (Materials and Methods). The Top panels (A and B)
show the time series of ensemble–mean standardized temperature and pre-
cipitation anomalies. The Bottom panels (C and D) show the unconditional
probability (across the ensemble) that the annual precipitation anomaly is less
than –0.5 SDs, and the conditional probability that both the annual precipitation
anomaly is less than –0.5 SDs and the temperature anomaly is greater than 0. The
bold curves show the 20-y running mean of each annual time series. The CMIP5
Historical and Natural forcing experiments were run until the year 2005. P values
are shown for the difference between the Historical and Natural experiments for
the most recent 20-y (1986–2005; gray band), 30-y (1976–2005), and 40-y (1966–
2005) periods of the CMIP5 protocol. P values are calculated using the block
bootstrap resampling approach of ref. 28 (Materials and Methods).
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findings. Further, under a scenario of strongly elevated green-
house forcing, Neelin et al. (31) found a modest increase in Cal-
ifornia mean December–January–February (DJF) precipitation
associated with a local eastward extension of the mean subtropical
jet stream west of California. However, considerable evidence (8–
11, 31–33) simultaneously suggests that the response of north-
eastern Pacific atmospheric circulation to anthropogenic warming
is likely to be complex and spatiotemporally inhomogeneous, and
that changes in the atmospheric mean state may not be reflective
of changes in the risk of extreme events (including atmospheric
configurations conducive to precipitation extremes). Although
there is clearly value in understanding possible changes in pre-
cipitation, our results highlight the fact that efforts to understand
drought without examining the role of temperature miss a critical
contributor to drought risk. Indeed, our results show that even in
the absence of trends in mean precipitation—or trends in the
occurrence of extremely low-precipitation events—the risk of se-
vere drought in California has already increased due to extremely
warm conditions induced by anthropogenic global warming.
We note that the interplay between the existence of a well-


defined summer dry period and the historical prevalence of a
substantial high-elevation snowpack may create particular sus-
ceptibility to temperature-driven increases in drought duration
and/or intensity in California. In regions where precipitation ex-
hibits a distinct seasonal cycle, recovery from preexisting drought
conditions is unlikely during the characteristic yearly dry spell
(34). Because California’s dry season occurs during the warm


summer months, soil moisture loss through evapotranspiration
(ET) is typically high—meaning that soil moisture deficits that
exist at the beginning of the dry season are exacerbated by the
warm conditions that develop during the dry season, as occurred
during the summers of 2013 and 2014 (7).
Further, California’s seasonal snowpack (which resides almost


entirely in the Sierra Nevada Mountains) provides a critical
source of runoff during the low-precipitation spring and summer
months. Trends toward earlier runoff in the Sierra Nevada have
already been detected in observations (e.g., ref. 35), and con-
tinued global warming is likely to result in earlier snowmelt and
increased rain-to-snow ratios (35, 36). As a result, the peaks in
California’s snowmelt and surface runoff are likely to be more
pronounced and to occur earlier in the calendar year (35, 36),
increasing the duration of the warm-season low-runoff period
(36) and potentially reducing montane surface soil moisture (37).
Although these hydrological changes could potentially increase
soil water availability in previously snow-covered regions during
the cool low-ET season (34), this effect would likely be out-
weighed by the influence of warming temperatures (and de-
creased runoff) during the warm high-ET season (36, 38), as well
as by the increasing occurrence of consecutive years with low
precipitation and high temperature (Fig. 4A).
The increasing risk of consecutive warm–dry years (Fig. 4A)


raises the possibility of extended drought periods such as those
found in the paleoclimate record (14, 39, 40). Recent work
suggests that record warmth could have made the current event
the most severe annual-scale drought of the past millennium
(12). However, numerous paleoclimate records also suggest that
the region has experienced multidecadal periods in which most
years were in a drought state (14, 39, 41, 42), albeit less acute
than the current California event (12, 39, 41). Although multi-
decadal ocean variability was a primary cause of the megadroughts
of the last millenium (41), the emergence of a condition in which
there is ∼100% probability of an extremely warm year (Fig. 4)
substantially increases the risk of prolonged drought conditions in
the region (14, 39, 40).
A number of caveats should be considered. For example, ours


is an implicit approach that analyzes the temperature and pre-
cipitation conditions that have historically occurred with low
PMDI years, but does not explicitly explore the physical pro-
cesses that produce drought. The impact of increasing temper-
atures on the processes governing runoff, baseflow, groundwater,
soil moisture, and land-atmosphere evaporative feedbacks over
both the historical period and in response to further global warming
remains a critical uncertainty (43). Likewise, our analyses of
anthropogenic forcing rely on global climate models that do not
resolve the topographic complexity that strongly influences Cal-
ifornia’s precipitation and temperature. Further investigation using
high-resolution modeling approaches that better resolve the
boundary conditions and fine-scale physical processes (44–46)
and/or using analyses that focus on the underlying large-scale
climate dynamics of individual extreme events (8) could help to
overcome the limitations of simulated precipitation and tem-
perature in the current generation of global climate models.


Conclusions
Our results suggest that anthropogenic warming has increased
the probability of the co-occurring temperature and precipitation
conditions that have historically led to drought in California.
In addition, continued global warming is likely to cause a tran-
sition to a regime in which essentially every seasonal, annual,
and multiannual precipitation deficit co-occurs with historically
warm conditions. The current warm–dry event in California—as
well as historical observations of previous seasonal, annual, and
multiannual warm–dry events—suggests such a regime would
substantially increase the risk of severe impacts on human and
natural systems. For example, the projected increase in extremely


Precipitation Temp+Precip


1.5 s.d.0.5 s.d.


0.0 s.d. 1.0 s.d.


LENS
Historical


LENS
RCP8.5


NCDC
observations


Duration of Consecutive Aug-Jul Events


LENS Prob. of Aug-Jul 12-Month Event


fr
eq


ue
nc


y


0.0


0.2


0.4


0.6


1920 1950 1980 2010 2040 2070 2100


years
2 4 86


years
2 4 86


0


3


6


9


ev
en


ts
/c


en
tu


ry


15


12


1920 1950 1980 2010 2040 2070 2100


fr
eq


ue
nc


y


0.0


0.2


0.4


0.6


0.8


1.0


LENS Prob. of Any 12-Month Event


1.5 s.d.


0 s.d.


1.0 s.d.


Temp+PrecipTemp Precip
Precipitation < -0.5 s.d. and Temperature > 0.5 s.d.


DJF


MAM


JJA


SON


1920 1950 1980 2010 2040 2070 2100


0.0


0.1


0.0


0.1


0.0


0.1


0.0


0.1 1.5 s.d.


Precip Temp+Precip


p <
0.03


p < 0.001


p = 0.01


p = 0.36


p < 0.04fr
eq


ue
nc


y
1.5 s.d.


1.5 s.d.


1.5 s.d.


A C


B D


Fig. 4. Projected changes in the probability of co-occurring warm–dry con-
ditions in the 21st century. (A) Histogram of the frequency of occurrence of
consecutive August–July 12-mo periods in which the 12-mo precipitation
anomaly is less than –0.5 SDs and the 12-mo temperature anomaly is at least
0.5 SDs, in historical observations and the LENS large ensemble experiment.
(B) The probability that a negative 12-mo precipitation anomaly and a pos-
itive 12-mo temperature anomaly equal to or exceeding a given magnitude
occur in the same August–July 12-mo period, for varying severity of anom-
alies. (C) The probability that a negative precipitation anomaly and a posi-
tive temperature anomaly equal to or exceeding a given magnitude occur in
the same 12-mo period, for all possible 12-mo periods (using a 12-mo run-
ning mean; see Materials and Methods), for varying severity of anomalies.
(D) The unconditional probability of a –1.5 SD seasonal precipitation anomaly
(blue curve) and the conditional probability that a –1.5 SD seasonal pre-
cipitation anomaly occurs in conjunction with a 1.5 SD seasonal temperature
anomaly (red curve), for each of the four 3-mo seasons. Time series show
the 20-y running mean of each annual time series. P values are shown for
the difference in occurrence of –1.5 SD precipitation anomalies between the
Historical period (1920–2005) and the RCP8.5 period (2006–2080).
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low precipitation and extremely high temperature during spring
and autumn has substantial implications for snowpack water
storage, wildfire risk, and terrestrial ecosystems (47). Likewise,
the projected increase in annual and multiannual warm–dry periods
implies increasing risk of the acute water shortages, critical
groundwater overdraft, and species extinction potential that
have been experienced during the 2012–2014 drought (5, 20).
California’s human population (38.33 million as of 2013) has


increased by nearly 72% since the much-remembered 1976–1977
drought (1). Gains in urban and agricultural water use efficiency
have offset this rapid increase in the number of water users to the
extent that overall water demand is nearly the same in 2013 as it
was in 1977 (5). As a result, California’s per capita water use has
declined in recent decades, meaning that additional short-term
water conservation in response to acute shortages during drought
conditions has become increasingly challenging. Although a va-
riety of opportunities exist to manage drought risk through long-
term changes in water policy, management, and infrastructure
(5), our results strongly suggest that global warming is already
increasing the probability of conditions that have historically
created high-impact drought in California.


Materials and Methods
We use historical time series of observed California statewide temperature,
precipitation, and drought data from the National Oceanic and Atmospheric
Administration’s NCDC (7). The data are from the NCDC “nClimDiv” di-
visional temperature–precipitation–drought database, available at monthly
time resolution from January 1895 to the present (7, 25). The NCDC nClimDiv
database includes temperature, precipitation, and multiple Palmer drought
indicators, aggregated at statewide and substate climate division levels for
the United States. The available Palmer drought indicators include PDSI,
the Palmer Hydrological Drought Index (PHDI), and PMDI.


PMDI and PHDI are variants of PDSI (25–27, 48, 49). PDSI is an index that
measures the severity of wet and dry anomalies (26). The NCDC nClimDiv PDSI
calculation is reported at the monthly scale, based on monthly temperature
and precipitation (49). Together, the monthly temperature and precipitation
values are used to compute the net moisture balance, based on a simple
supply-and-demand model that uses potential evapotranspiration (PET)
calculated using the Thornthwaite method. Calculated PET values can be
very different when using other methods (e.g., Penman–Monteith), with the
Thornthwaite method’s dependence on surface temperature creating the
potential for overestimation of PET (e.g., ref. 43). However, it has been
found that the choice of methods in the calculation of PET does not critically
influence the outcome of historical PDSI estimates in the vicinity of Cal-
ifornia (15, 43, 50). In contrast, the sensitivity of the PET calculation to large
increases in temperature could make the PDSI inappropriate for calculating
the response of drought to high levels of greenhouse forcing (15). As a re-
sult, we analyze the NCDC Palmer indicators in conjunction with observed
temperature and precipitation data for the historical period, but we do not
calculate the Palmer indicators for the future (for future projections of the
PDSI, refer to refs. 15 and 40).


Because the PDSI is based on recent temperature and precipitation con-
ditions (and does not include human demand for water), it is considered an
indicator of “meterological” drought (25). The PDSI calculates “wet,” “dry,”
and “transition” indices, using the wet or dry index when the probability is
100% and the transition index when the probability is less than 100% (26).
Because the PMDI always calculates a probability-weighted average of the
wet and dry indices (27), the PDSI and PMDI will give equal values in periods
that are clearly wet or dry, but the PMDI will yield smoother transitions
between wet and dry periods (25). In this work, we use the PMDI as our
primary drought indicator, although we note that the long-term time series
of the PMDI is similar to that of the PDSI and PHDI, particularly at the annual
scale considered here (Figs. S1 and S2).


We analyze global climate model simulations from phase 5 of the Coupled
Model Intercomparison Project (CMIP5) (51). We compare two of the CMIP5
multimodel historical experiments (which were run through 2005): (i) the
Historical experiment, in which the climate models are prescribed both an-
thropogenic and nonanthropogenic historical climate forcings, and (ii) the
Natural experiment, in which the climate models are prescribed only the
nonanthropogenic historical climate forcings. We analyze those realizations
for which both temperature and precipitation were available from both
experiments at the time of data acquisition. We calculate the temperature
and precipitation values over the state of California at each model’s native


resolution using all grid points that overlap with the geographical borders of
California, as defined by a high-resolution shapefile (vector digital data
obtained from the US Geological Survey via the National Weather Service at
www.nws.noaa.gov/geodata/catalog/national/html/us_state.htm).


We also analyze NCAR’s large ensemble (“LENS”) climate model exper-
iment (29). The LENS experiment includes 30 realizations of the NCAR
CESM1. This large single-model experiment enables quantification of the
uncertainty arising from internal climate system variability. Although the
calculation of this “irreducible” uncertainty likely varies between climate
models, it exists independent of uncertainty arising from model structure,
model parameter values, and climate forcing pathway. At the time of ac-
quisition, LENS results were available for 1920–2005 in the Historical ex-
periment and 2006–2080 in the RCP8.5 (Representative Concentration
Pathway) experiment. The four RCPs are mostly indistinguishable over
the first half of the 21st century (52). RCP8.5 has the highest forcing in the
second half of the 21st century and reaches ∼4 °C of global warming by the
year 2100 (52).


Given that the ongoing California drought encompasses the most extreme
12-mo precipitation deficit on record (8) and that both temperature and
many drought indicators reached their most extreme historical values for
California in July 2014 (7) (Fig. 1 and Figs. S1 and S2), we use the 12-mo
August–July period as one period of analysis. However, because severe
conditions can manifest at both multiannual and subannual timescales, we
also analyze the probability of occurrence of co-occurring warm and dry
conditions for multiannual periods, for all possible 12-mo periods, and for
the winter (DJF), spring (March–April–May), summer (June–July–August),
and autumn (September–October–November) seasons.


We use the monthly-mean time series from NCDC to calculate observed
time series of statewide 12-mo values of temperature, precipitation, andPMDI.
Likewise, we use the monthly-mean time series from CMIP5 and LENS to
calculate simulated time series of statewide 12-mo and seasonal values of
temperature andprecipitation. From the time series of annual-mean values for
each observed or simulated realization, we calculate (i) the baseline mean
value over the length of the record, (ii) the annual anomaly from the baseline
mean value, (iii) the SD of the detrended baseline annual anomaly time se-
ries, and (iv) the ratio of each individual annual anomaly value to the SD of
the detrended baseline annual anomaly time series. (For the 21st-century
simulations, we use the Historical simulation as the baseline.) Our time series
of standardized values are thereby derived from the time series of 12-mo
annual (or 3-mo seasonal) mean anomaly values that occur in each year.


For the multiannual analysis, we calculate consecutive occurrences of
August–July 12-mo values. For the analysis of all possible 12-mo periods, we
generate the annual time series of each 12-mo period (January–December,
February–January, etc.) using a 12-mo running mean. For the seasonal analysis,
we generate the time series by calculating the mean of the respective 3-mo
season in each year.


We quantify the statistical significance of differences in the populations of
different time periods using the block bootstrap resampling approach of ref.
28. For the CMIP5 Historical and Natural ensembles, we compare the pop-
ulations of the August–July values in the two experiments for the 1986–
2005, 1976–2005, and 1966–2005 periods. For the LENS seasonal analysis, we
compare the respective populations of DJF, March–April–May, June–July–
August, and September–October–November values in the 1920–2005 and
2006–2080 periods. For the LENS 12-mo analysis, we compare the pop-
ulations of 12-mo values in the 1920–2005 and 2006–2080 periods, testing
block lengths up to 16 to account for temporal autocorrelation out to 16 mo
for the 12-mo running mean data. (Autocorrelations beyond 16 mo are found
to be negligible.)


Throughout the text, we consider drought to be those years in which
negative 12-mo PMDI anomalies exceed –1.0 SDs of the historical interannual
PMDI variability. We stress that this value is indicative of the variability of
the annual (12-mo) PMDI, rather than of the monthly values (compare Fig. 1
and Figs. S1 and S2). We consider “moderate” temperature and precipitation
anomalies to be those that exceed 0.5 SDs (“0.5 SD”) and “extreme” temper-
ature and precipitation anomalies to be those that exceed 1.5 SDs (“1.5 SD”).
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INTRODUCTION 


 


This report provides the results of an assessment of potential health risk impacts from construction of a 


190-unit residential project at 505 Lincoln Avenue in San Jose, California.  The project proposes to 


rezone an approximately three-acre site from IP – Industrial Park to PD – Planned Development 


to allow for the development of up to 190 residential units.  The proposed zoning would allow 


for buildings of up to six stories with a maximum building height of 85 feet.  The conceptual site 


plan shows the development of a five-story (85 feet tall), 190-unit residential building.  The 


building could be a podium structure with one level of below ground parking, parking and 


residential units on the first floor (the parking facilities would be located on the interior of the 


first floor with residential units wrapped around the exterior), and residential units on the upper 


four floors.  A recreational courtyard with amenities, such as a pool and barbeque area, could be 


constructed on top of the podium (i.e., on the second floor).   
 


Discussion of TACs 
 


Toxic Air Contaminants (TACs) are a broad class of compounds known to cause morbidity or mortality 


(usually because they cause cancer or serious illness) and include, but are not limited to, criteria air 


pollutants. TACs are found in ambient air, especially in urban areas, and are caused by industry, 


agriculture, fuel combustion, and commercial operations (e.g., dry cleaners). TACs are typically found in 


low concentrations, even near their source (e.g., diesel particulate matter near a highway). Because 


chronic exposure can result in adverse health effects, TACs are regulated at the regional, state, and federal 


level. The identification, regulation, and monitoring of TACs is relatively new compared to that for 


criteria air pollutants that have established ambient air quality standards. TACs are regulated or evaluated 


on the basis of risk to human health rather than comparison to an ambient air quality standard or 


emission-based threshold. 


 


Diesel Particulate Matter 
 


Diesel exhaust, in the form of diesel particulate matter (DPM), is the predominant TAC in urban air with 


the potential to cause cancer. It is estimated to represent about two-thirds of the cancer risk from TACs 


(based on the statewide average). According to the California Air Resource Board (CARB), diesel 


exhaust is a complex mixture of gases, vapors, and fine particles. This complexity makes the evaluation 


of health effects of diesel exhaust a complex scientific issue. Some of the chemicals in diesel exhaust, 


such as benzene and formaldehyde, have been previously identified as TACs by the CARB, and are listed 


as carcinogens either under the State's Proposition 65 or under the federal Hazardous Air Pollutants 


programs. California has adopted a comprehensive diesel risk reduction program. The U.S. 


Environmental Protection Agency (EPA) and the CARB have adopted low-sulfur diesel fuel standards in 


2006 that reduces diesel particulate matter substantially. The CARB recently adopted new regulations 


requiring the retrofit and/or replacement of construction equipment, on-highway diesel trucks, and diesel 


buses in order to lower fine particulate matter (PM2.5) emissions and reduce statewide cancer risk from 


diesel exhaust.  


 


Fine Particulate Matter (PM2.5) 


 
Particulate matter in excess of state and federal standards represents another challenge for the Bay Area.  


Elevated concentrations of PM2.5 are the result of both region-wide (or cumulative) emissions and 


localized emissions.  High particulate matter levels aggravate respiratory and cardiovascular diseases, 
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reduce lung function, increase mortality (e.g., lung cancer), and result in reduced lung function growth in 


children. 


Sensitive Receptors 


 


There are groups of people more affected by air pollution than others.  CARB has identified the following 


persons who are most likely to be affected by air pollution: children under 14, the elderly over 65, 


athletes, and people with cardiovascular and chronic respiratory diseases.  These groups are classified as 


sensitive receptors.  Locations that may contain a high concentration of these sensitive population groups 


include residential areas, hospitals, daycare facilities, elder care facilities, elementary schools, and parks.  


For cancer risk assessments, children are the most sensitive receptors, since they are more susceptible to 


cancer causing TACs.  Residential locations are assumed to include infants and small children.  The 


closest sensitive receptors to the project site are existing apartments immediately west of the site.  


Additionally, there are residences to the south-southwest between Race and Lincoln Avenues. 


 


TAC Thresholds of Significance 


 
The Bay Area Air Quality Management District (BAAQMD) identified significance thresholds for 


exposure to TACs and PM2.5 as part of its May 2011 CEQA Air Quality Guidelines1.  This report uses the 


thresholds and methodologies from BAAQMD’s May 2011 CEQA Air Quality Guidelines to determine 


whether there would be any project health risk impacts. This report addresses single-source (construction) 


impacts to nearby off-site receptors.  This impact would be considered significant and mitigation would 


be required if: 


1. An excess cancer risk level of more than 10 in 1 million, or a non-cancer (chronic or acute) 


hazard index greater than 1.0. 


2. An incremental increase of more than 0.3 micrograms per cubic meter (μg/m3) annual average 


PM2.5. 


 


Construction TAC Impacts 


 
Construction activity is anticipated to include demolition of existing structures and paved areas, 


excavation, grading, building construction, paving and application of architectural coatings.  During 


demolition, excavation, grading, and some building construction activities, substantial amounts of dust 


could be generated.  Most of the dust would result during grading activities.  The amount of dust 


generated would be highly variable and would be dependent on the size of the area disturbed at any given 


time, amount of activity, soil conditions, and meteorological conditions.  To address fugitive dust 


emissions that lead to elevated PM10 and PM2.5 levels near construction sites, the BAAQMD CEQA Air 


Quality Guidelines identify best control measures.  If included in construction projects, these impacts will 


be considered less than significant. 


 


Construction equipment and associated heavy-duty truck traffic generates diesel exhaust, which is a TAC.  


BAAQMD has developed screening tables for evaluating potential impacts from toxic air contaminants 


emitted at construction projects.2  The screening tables are described by BAAQMD as “environmentally 


conservative interim guidance” and are meant to be used to identify potentially significant impacts that 


should be modeled using refined techniques. These screening tables indicate that construction activities 


similar to this project could have significant impacts at distances beyond 100 meters or 330 feet, with the 


primary impact being excess cancer risk.  However, these screening tables are based on older construction 


                                                 
1 BAAQMD, 2011.  BAAQMD CEQA Air Quality Guidelines.  May.   
2 BAAQMD.  2010.  Screening Tables for Air Toxics Evaluation During Construction.  May. 
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equipment that has higher emission rates and the load factors assumed were considerably higher than 


those recently recommended by the CARB.  Since project construction activities would include 


demolition, excavation, grading, and building construction that would last longer than 6 months and 


would be located within 330 feet of residences, a more refined- level study of community risk assessment 


was conducted.  Because the gross analysis indicated that impacts were possible, a refined analysis was 


conducted to evaluate whether impact would be significant, and if so, identify the project features or 


mitigation measures that would be necessary to avoid significant impacts in terms of community risk 


impacts to nearby sensitive receptors (e.g., adjacent residences). 


 


On-Site Construction TAC Emissions 
 


The refined health risk assessment focused on modeling on-site construction activity using construction 


fleet information included in the project design features. For these reasons, construction period emissions 


were modeled using the California Emissions Estimator Model, Version 2013.2.2 (CalEEMod) along with 


projected construction activity.  The number and types of construction equipment and diesel vehicles, 


along with the anticipated length of their use for different phases of construction were based on site-


specific construction activity schedules.   Construction of the project is expected to occur for about 470 


working days over about a twenty month period beginning in October 2014.  The CalEEMod model 


provided total annual PM2.5 exhaust emissions (assumed to be diesel particulate matter) for the off-road 


construction equipment and for exhaust emissions from on-road vehicles (haul trucks, vendor trucks, and 


worker vehicles), with total emissions of 0.0808 tons (161.6 pounds).  The on-road emissions are a result 


of haul truck travel during demolition and grading activities, worker travel, and vendor deliveries during 


building construction. A trip length of 0.3 miles was used to represent vehicle travel while at or near the 


construction site. It was assumed that these emissions from on-road vehicles traveling at or near the site 


would occur at the construction site.  Fugitive PM2.5 dust emissions were calculated by CalEEMod as 


0.0054 tons (10.8 pounds) for the overall construction period.  The CalEEMod model output with 


emission calculations are provided in Attachment 1. 


 


Dispersion Modeling 
 


The U.S. EPA ISCST3 dispersion model was used to predict concentrations of DPM at existing sensitive 


receptors in the vicinity of the project site.  The ISCST3 modeling utilized two area sources to represent 


the on-site construction emissions, one for DPM exhaust emissions and one for fugitive PM2.5 dust 


emissions.  To represent the construction equipment exhaust emissions, an emission release height of 6 


meters was used for the area source.  The elevated source height reflects the height of the equipment 


exhaust pipes and buoyancy of the exhaust plume.  For modeling fugitive PM2.5 emissions, a near ground 


level release height of 2 meters was used for the area source.  Emissions from truck travel at the project 


site were also included in the area source for exhaust emissions. Emissions were modeled as occurring 


daily between 7 am - 4 pm.  The model used a 5-year data set (1991 - 1995) of hourly meteorological data 


from the San Jose Airport available from the BAAQMD.  Annual DPM concentrations from construction 


activities were predicted for 2014 through 2016, with the annual average concentrations based on the 5-


year average concentrations from modeling 5 years of meteorological data.  DPM concentrations were 


calculated at nearby sensitive receptors at heights of 1.5 meters (4.9 feet), 4.5 meters (14.8 feet), and 7.6 


meters (24.9 feet) representative of the first three levels of the nearby residential buildings. 


 


Cancer Risk and Hazards 
 


The maximum-modeled DPM concentration occurred at the residence adjacent to the western boundary of 


the construction area at a receptor height of 4.5 meters.  The location of this receptor is identified on 


Figure 1.  Increased cancer risks were calculated using the modeled annual concentrations and BAAQMD 
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recommended risk assessment methods for both a child exposure (3rd trimester through 2 years of age) 


and for an adult exposure.  Since the modeling was conducted under the conservative assumption that 


emissions occurred 365 days per year, the default BAAQMD exposure period of 350 days per year was 


used.  


 


Results of this assessment indicate that, with project construction, the incremental child cancer risk at the 


maximally exposed individual (MEI) would be 8.8 in one million and the adult incremental cancer risk 


would be 0.6 in one million.  These predicted excess cancer risks are below the BAAQMD significance 


threshold of 10 in one million and be considered a less than significant impact. 


 


The modeled maximum annual PM2.5 concentration was 0.07 micrograms per cubic meter (μg/m3) 


occurring at the residence adjacent to the western boundary of the construction area at a height of 1.5 


meters.  This PM2.5 concentration is well below the BAAQMD threshold of 0.3 μg/m3 used to judge the 


significance of impacts for PM2.5.   


 
Potential non-cancer health effects due to chronic exposure to DPM were also evaluated.  The chronic 


inhalation reference exposure level (REL) for DPM is 5 μg/m3.  The maximum predicted annual DPM 


concentration was 0.065 μg/m3, which is much lower than the REL.  The Hazard Index (HI), which is the 


ratio of the annual DPM concentration to the REL, is 0.013.  This HI is much lower than the BAAQMD 


significance criterion of a HI greater than 1.0.     


 


The project would have a less-than-significant impact with respect to community risk caused by 


construction activities.  


 


Attachment 1 includes the emission calculations used for the area source modeling, dispersion modeling 


inputs, and the cancer risk calculations. 
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Figure 1 – Project Construction Site and Residential Receptor Locations 
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ATTACHMENT 1 


 


 


505 Lincoln Ave, San Jose, CA - Without Mitigation


DPM Construction Emissions and Modeling Emission Rates 


DPM


Modeled Emission


Construction DPM Area DPM Emissions Area Rate


Year Activity (ton/year) Source (lb/yr) (lb/hr) (g/s) (m
2
) (g/s/m


2
)


2014 Construction 0.0095 CON_DPM 19.0 0.00577 7.27E-04 10,703 6.79E-08


2015 Construction 0.0422 CON_DPM 84.4 0.02569 3.24E-03 10,703 3.02E-07


2016 Construction 0.0292 CON_DPM 58.4 0.01778 2.24E-03 10,703 2.09E-07


Notes:


Emissions assumed to be evenly distributed over each construction areas


hr/day = 9 (7am - 4pm)


days/yr = 365


hours/year = 3285  
 


 


 


 


505 Lincoln Ave, San Jose, CA - Without Mitigation


PM2.5 Fugitive Dust Construction Emissions for Modeling


DPM


Modeled Emission


Construction Area PM2.5 Emissions Area Rate


Year Activity Source (ton/year) (lb/yr) (lb/hr) (g/s) (m
2
) g/s/m


2


2014 Construction CON_FUG 0.0025 4.9 0.00150 1.89E-04 10,703 1.76E-08


2015 Construction CON_FUG 0.0019 3.7 0.00114 1.43E-04 10,703 1.34E-08


2016 Construction CON_FUG 0.0011 2.2 0.00067 8.44E-05 10,703 7.88E-09


Notes:


Emissions assumed to be evenly distributed over each construction areas


hr/day = 9 (7am - 4pm)


days/yr = 365


hours/year = 3285  
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505 Lincoln Ave, San Jose, CA  - Construction Impacts - Unmitigated Emissions


Maximum DPM Cancer Risk Calculations From Construction


Off-Site Residential Receptor Locations - 4.5 meters


Cancer Risk (per million) = CPF x  Inhalation Dose x 1.0E6


Where: CPF = Cancer potency factor (mg/kg-day)
-1 


Inhalation Dose = Cair x DBR x A x EF x ED x 10
-6


 / AT


Where: Cair = concentration in air (μg/m
3
)


DBR = daily breathing rate (L/kg body weight-day)


A = Inhalation absorption factor


EF = Exposure frequency (days/year)


ED = Exposure duration (years)


AT = Averaging time period over which exposure is averaged.


10
-6


 = Conversion factor


Values


Parameter Child Adult


CPF = 1.10E+00 1.10E+00


DBR = 581 302


A = 1 1


EF = 350 350


AT = 25,550 25,550


Construction Cancer Risk by Year - Maximum Impact Receptor Location


Exposure Child - Exposure Information Child Adult - Exposure Information Adult


Exposure Exposure Cancer Modeled Exposure Cancer


Duration DPM Conc (ug/m3) Adjust Risk DPM Conc (ug/m3) Adjust Risk Fugitive Total


Year (years) Year Annual Factor (per million) Year Annual Factor (per million) PM2.5 PM2.5


1 1 2014 0.0145 10 1.27 2014 0.0145 1 0.07 0.0041 0.019


2 1 2015 0.0645 10 5.65 2015 0.0645 1 0.29 0.0032 0.068


3 1 2016 0.0447 4.75 1.86 2016 0.0447 1 0.20 0.0019 0.047


4 1 0.0000 3 0.00 0.0000 1 0.00


5 1 0.0000 3 0.00 0.0000 1 0.00


6 1 0.0000 3 0.00 0.0000 1 0.00


7 1 0.0000 3 0.00 0.0000 1 0.00


8 1 0.0000 3 0.00 0.0000 1 0.00


9 1 0.0000 3 0.00 0.0000 1 0.00


10 1 0.0000 3 0.00 0.0000 1 0.00


11 1 0.0000 3 0.00 0.0000 1 0.00


12 1 0.0000 3 0.00 0.0000 1 0.00


13 1 0.0000 3 0.00 0.0000 1 0.00


14 1 0.0000 3 0.00 0.0000 1 0.00


15 1 0.0000 3 0.00 0.0000 1 0.00


16 1 0.0000 3 0.00 0.0000 1 0.00


17 1 0.0000 1.5 0.00 0.0000 1 0.00


18 1 0.0000 1 0.00 0.0000 1 0.00


.• .• .• .• .• .• .• .• .• .•


.• .• .• .• .• .• .• .• .• .•


.• .• .• .• .• .• .• .• .• .•


65 1 0.0000 1 0.00 0.0000 1 0.00


66 1 0.0000 1 0.00 0.0000 1 0.00


67 1 0.0000 1 0.00 0.0000 1 0.00


68 1 0.0000 1 0.00 0.0000 1 0.00


69 1 0.0000 1 0.00 0.0000 1 0.00


70 1 0.0000 1 0.00 0.0000 1 0.00


Total Increased Cancer Risk 8.78 0.56  
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Gondola would create 1 of largest US ski areas near Tahoe
April 13, 2015


RENO, Nev. (AP) — A resort operator announced plans Monday to build a high-speed gondola connecting
two Lake Tahoe slopes and creating one of the largest ski areas in the country.


The gondola will link Alpine Meadows with Squaw Valley, which hosted the 1960 Winter Olympics and later
slipped in positions after the development of major resorts in Colorado, Utah and elsewhere. The move
follows a similar effort in Utah by another company to create a gondola connection between two major
resorts.


Conservationists who have been fighting a larger expansion plan at the ski resort said they have concerns
about the proposed gondola but will reserve judgment on the idea until they see more details.
Environmentalists are already fighting with businesses over a plan to build 10-story high rises and a large
indoor water park that they believe could mar the picturesque mountain landscape surrounding Lake Tahoe.


The gondola would make it easier for skiers and snowboarders to experience the different terrain of the
adjoining Sierra Nevada resorts in California while reducing vehicle traffic between them, said Andy Wirth,
president and CEO of Squaw Valley Ski Holdings LLC.


"We are quite confident that this connection and providing one experience will return us to being one of the
pre-eminent destinations in all of North America," Wirth told The Associated Press. "Now, you basically
have this incredible pairing of mountains, this easy to get back and forth, and it makes it one experience."


The project is pending review by U.S. Forest Service and Placer County, California.


"Today's announcement raises a wide range of questions about the future of Squaw Valley, Alpine Meadows
and Lake Tahoe," said Tom Mooers, executive director of the nonprofit Sierra Watch.


"We look forward to seeing the specifics in an actual proposal so we can address important issues — ranging
from threats to the neighboring Granite Chief Wilderness Area to potential changes to the Tahoe skiing
experience," he said.


Connecting the two mountains has been a vision of the resorts' founders and skiers for six decades, Wirth
said, and the combined 6,000 acres of skiable terrain would make it among the nation's largest.


Last month, Vail Resorts Inc. received approval from Park City, Utah, planning officials to build a high-speed
gondola that would connect two ski resorts it owns there. The company said the lift linking Park City
Mountain Resort and Canyons Resort would offer a combined 7,300 acres of skiable terrain and make it the
largest ski area in the United States.


The 1997 merger of the Whistler and Blackcomb resorts north of Vancouver, British Columbia, formed the
largest ski resort in North America, with some 8,000 acres of skiable terrain.


ksl.com - Gondola would create 1 of largest US ski areas near Tahoe http://www.ksl.com/index.php?sid=34218886&nid=481
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Wirth said a major stumbling block was recently removed when his company reached an agreement with
Troy Caldwell, who owns property located between the two resorts, to create the base-to-base gondola
connection.


Alpine Meadows is known for more family-friendly terrain while Squaw Valley offers some of the world's
most challenging slopes.


Wirth declined comment on the cost of the project, saying the company is still in negotiations with the lift
manufacturer.


The company has designed the project to reduce its aesthetic and environmental impacts, and plans to submit
its plans to the governmental agencies within two months, Wirth said.


"We think the project is very approvable," he said, adding the gondola will be located in such a way that it
won't be visible from the adjoining Granite Chief Wilderness.


Squaw Valley has scaled back separate expansion plans for its village after environmentalists voiced concerns
that mountain views, traffic and water supplies would be adversely affected. Placer County is expected to
release a draft environmental impact report on the plans later this spring, Wirth said.


Mooers said that while the latest version of the expansion plan is an improvement, it still would result in the
construction of up to 750 new hotel-condominium units and about 1,500 new hotel bedrooms.


Copyright © The Associated Press. All rights reserved. This material may not be published, broadcast,
rewritten or redistributed.
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Squaw Valley Public Service District 
305 Squaw Valley Road 
Post Office Box 2026 
Olympic Valley, CA 96146 


D istrict staff are often asked why sec-
ond homeowners are charged the 


same as full-time residents when they’re 
only here a fraction of the time.  To help 
answer this question, below is a brief out-
line of the components that determine 
rates. 
 
District rates are dictated by the actual 
costs required to provide water and sewer 
services, with a requirement to assure that 
each customer class pays their fair share.  
The District currently uses two structures:  
a base rate to cover fixed costs and a con-
sumption rate to cover variable costs. 
 
Fixed costs are incurred to assure that 
water is constantly running and ready to 
use any time of the day, regardless if it is 
used daily or once a year.  These costs 
include the operating and maintenance of 
key infrastructure that include wells, stor-
age tanks, and water mains, in addition to 
administrative services, and include such 
expenses as payroll, facilities, fleet, and 
capital reserves to replace aging infra-


structure and other assets.  These costs 
are considered “fixed” and do not fluctuate 
based on the volume of services used.  
These cumulative fixed costs are equitably 
allocated as a “base rate” to District cus-
tomers. 
 
Variable costs are expenses that change 
based on the volume of water produced, 
and can include expenses such as water 
treatment and electricity to pump the wa-
ter.  Since these costs are directly tied to 
the volume of water produced, they are 
allocated as a “consumption rate” to Dis-
trict customers.   
 
Due to the size of our service district and 
its corresponding economies of scale, 
fixed costs are greater than variable con-
sumption costs and often are the larger 
portion of your utility bill.  As these rates 
need to be allocated equally between cus-
tomer classes, there is no difference be-
tween customers who use water and sew-
er services year-round and those who use 
them less frequently. 
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Board of Directors Meetings  


Regularly scheduled meetings 
are held the last Tuesday of 
each month at 8:30 a.m. at 305 
Squaw Valley Road, Olympic 
Valley, California. 


Why are Second Homeowners Charged  
the Same as Full-Time Residents? 


Board of Directors 
 


Dale Cox 
President 
 
Eric Poulsen 
Vice President 
 
John Wilcox 
Director 
 
Brian Sheehan 
Director 
 
Carl Gustafson 
Director 
 
Mike Geary 
General Manager/Treasurer 
 
Kathy Obayashi-Bartsch 
Board Secretary 


Squaw Valley Public Service DistrictSquaw Valley Public Service DistrictSquaw Valley Public Service District   


SQUAW VALLEY PUBLIC SERVICE DISTRICT 
Post Office Box 2026 


Olympic Valley, California  96146-2026 
530/583-4692 - voice  530/583-6228 - fax      


http://www.svpsd.org 


BEST TASTING WATER IN CALIFORNIA!! 
SUMMER 2015 


N ow there’s another reason to stop buying 
bottled water – the Best Tasting Water in the 


state of California flows right from the tap.  The 
Squaw Valley Public Service District is proud to 
announce that it serves California’s Best Tasting 
Water.  In April of this year, the PSD was award-
ed with this distinction by the California Rural 
Water Association.  The blind taste test was held 
at the group’s 2015 Annual Expo held in South 
Lake Tahoe.  The blue ribbon win qualifies the 
District to compete in the national competition in 
Washington DC for the Best Tasting Water in 
America. 
 
The water served to your tap is relatively young – 
often less than one-year old.  This helps explain 


why it’s so delicious.  With only a short period be-
tween the time our water falls as snow and rain and 
the time it flows through your tap, there is little op-
portunity for the water to pick up the physical and 
chemical characteristics associated with bad tasting 
water.   
 
Of course, protection of our watershed is a critical 
component to ensuring we continue providing top 
quality water.  Ongoing environmental stewardship 
and low impact land use contribute to this success.  
So stop buying bottled water and fill up your own 
personal bottle with our refreshing tap water.  Keep 
yourself hydrated with the Golden State’s Best 
Tasting Water! 
 


SVPSD WINS BLUE RIBBON FOR BEST TASTING WATER IN CALIFORNIA! 


A s required by state law for large development projects, a 
Water Supply Assessment (WSA) for the proposed Village 


at Squaw Valley Specific Plan (VSVSP) was prepared by the 
PSD on behalf of Placer County with funds provided by the 
developer, Squaw Valley Real Estate (SVRE).  The WSA was 
completed last July, in 2014. 
 
The WSA concluded there is adequate water supply in the 
Squaw Valley aquifer to support the proposed VSVSP as well 
as all other anticipated development in the valley for the next 
25 years. There is not now, and there never has been, a short-
age of water in Squaw Valley.  There is a shortage of wells 
because the previous owners of the ski area would not allow 
any additional wells to be drilled on their land, which overlies 
the most productive part of the aquifer.  However, SVRE will 
allow and cooperate on new wells in support of their VSVSP. 
 
The WSA satisfies requirements of state law (Senate Bill 610) 
and is intended to support long‐term water resource planning 
and to ensure adequate water supplies are available to meet 
demand for the project, as well as existing and future water 
demands. The WSA will be considered for approval by the 


Placer County Board of Supervisors along with the project’s 
Environmental Impact Report (EIR). 
 
In response to one of California’s worst droughts, the WSA is 
being amended to reassess the sufficiency of the proposed 
supply of water.  Data used in the District’s numerical ground-
water model are being updated to include the last three years 
of drought conditions.  The updated data includes precipitation, 
pumping, streamflow, and groundwater levels in the aquifer.  
Although this update is not required by law, SVRE, Placer 
County, and the PSD all agree that it is prudent given the his-
toric nature of the state’s current drought.  The WSA Amend-
ment is scheduled to be completed and presented to the Dis-
trict’s Board of Directors in July 2015. 
 
If the project is approved, state law requires the District verify 
the new wells can supply the quality and quantity of water 
needed for the project.  The verification process includes pump 
testing and thorough water quality analyses.  The PSD is cur-
rently negotiating the terms of a Development Agreement with 
SVRE to define specific criteria for the proposed new wells. 


Water Supply Assessment — Village at Squaw  
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SQUAW VALLEY FIRE DEPARTMENT 


Summer, 2015 


TRAVEL SAFETY TIPS FROM 
THE CHIEF 


 
I just returned from a short trip 
out of town and thought I would 
share some of my personal safety 
tips while travelling. 
 
Are you Joe Cool who dons the 
earbuds and studiously ignores 
the safety briefing when flying?  
Don’t.  Statistics show that folks 


who pay attention to the safety 
talk are much more likely to 
survive in a plane crash than 
those who don’t.  I prefer to sit 
near the exit row (or IN it when  
I can manage that) rather than 
towards the front of the plane.  
People tend to leave a space the 
same way they entered, so 
knowing alternative exit/escape 
pathways is always a good idea. 
 
When staying in a hotel, I always 
locate the closest stairwell and 
count the doors between my 
room and the exit.  In a fire, 
elevators are off limits: knowing 
where the stairwell is and being 
able to find it in dark, smoky 
conditions may save your life.  I’ll 
also find time to walk down the 
stairs so that I know that the exit 
at the bottom is unimpeded. 
 
I never go anywhere without a 
good flashlight and when staying 
in a hotel, it’s on the bedside 
table every night.  You can buy 
an amazingly bright, durable LED 
flashlight for less than $40 at REI 
or from Amazon and keep it in 
your briefcase, purse or suitcase.  
The Fenix E12 has three levels of 
brightness, is tough, great 
looking and is only slightly larger 
than the single AA battery that 
powers it. 
 
The main requirement in coping 
with an emergency - whether at 
home or away - is the right 
attitude.  The ability to remain 
calm, think clearly and take 
prompt, decisive action are the 
keys to personal safety. 


Apparatus Replacement Tops 2015 Agenda 
 


Squaw Valley Fire Department plans to replace several pieces of apparatus during the 
coming year - providing improved reliability, lower maintenance costs and expanding 
operational capabilities.  The two pieces of equipment will be our ‘first-out’ engine: a 
four wheel drive Type 1 pumper and our water tender.  When replaced, the rigs will 
have been in service for 15 years and 22 years respectively, which is slightly longer than 
industry standard.   


 
The Fire Department staff formed an apparatus committee which determined the needs 
and characteristics that would be desirable in the new pieces of equipment and has been 
working with several vendors to determine whether a new specification or a “tag-on” to 


an apparatus order placed by another department would be more appropriate.  North 
Tahoe Fire District has several engines on order currently and their vendor offered the 
opportunity to order additional rigs at a somewhat reduced cost over a stand-alone 
order.  The committee evaluated demo engines from as far away as Anchorage and has 
spent countless hours poring over detailed specifications and drawings.  The cost for the 
all-wheel drive Type 1 engine is estimated at about $500,000 and the water tender at 
about $200,000.  That’s about double what the rigs being replaced cost when they were 
new, although the water tender was constructed in 1994 on a used chassis, which 
reduced the overall cost for that unit significantly. 


 
It takes 6 to 12 months from the time an order is placed to take delivery, so look for the 
new engine and water tender to be in service sometime in 2016. 


 


“We’re Class 2” (and why that’s good…) 
 


We were delighted last summer when the Insurance Services Office revised the Public 
Protection Class for our service area from a 5/8 to a 2/2Y.  The  Public Protection Class 
rating is the metric that evaluates the capability of a fire department to address the risks 
specific to its service area - and, perhaps most importantly for homeowners - the 
primary tool for establishing insurance premiums for properties with that service area.  
The scale is a simple 1 to 10, with 1 being the absolute best and 10 representing 
basically no fire protection capability.  There are close to 50,000 fire departments in the 
United States.  Only 60 have a Public Protection Class of 1 (0.12%) and 810 fire 
departments have a PPC of 2 or better, placing us in the top 1.6% of fire departments in 
the U.S. 


 
The good news for Squaw Valley (and this is truly great news from the perspective of a 
fire chief) is that in addition to being an wonderful achievement for a small operation 
such as ours, the new PPC rating may result in reduced fire insurance premiums for 
Squaw Valley property owners.  The challenge now is to maintain - or improve - that 
rating and we’re undertaking several initiatives to do so.  Third-party testing of 
apparatus and equipment, improved recordkeeping and statistical analysis, 
documentation of virtually every aspect of the operations of our Department - these will 
be the key factors going forward that will allow us to demonstrate that we deserve the 
excellent rating that we’ve been assessed. 


 


Nixle Will Keep You Informed   
 


We continue to be excited about Nixle as a way of better communicating emergency 


information to our residents.  The texted information and link allow us to provide rapid 
and effective notification to our community - it’s easy to subscribe and equally easy to 
unsubscribe if you choose, simply text our zip code - 96146 - to 888777 on your phone - 
you’ll receive a confirmation text immediately. 
 
For more information, see: http://www.nixle.com/ 
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T he Squaw Valley Public Service District continues to plan 
a project to provide its customers with a redundant water 


supply source from Martis Valley as an emergency back-up 
source.  This plan is in pursuit to fulfill the District’s mission to 
provide a safe, reliable water supply to our existing customers.  
Residents and businesses in Squaw Valley currently have 
only one source of water and without a backup supply, they 
are unacceptably vulnerable.  If our sole source is compro-
mised by extended drought or contamination, there is current-
ly no alternative or back-up supply.  Every 
water provider in this region has a back-
up, emergency or redundant, water supply 
except for the Squaw Valley PSD and two 
other small water districts, similarly isolat-
ed from infrastructure necessary to con-
nect our water systems.   
 
It’s important to the District that the facts 
about our plans are clearly communicated 
and that the public has accurate infor-
mation to form opinions.  
 
The PSD’s plan to construct a redundant water supply source 
from Martis Valley is NOT to enable new development. 
 
All new large development in Squaw must provide its own pri-
mary source of water; no future development is relying on a 
supplemental water supply from Martis Valley for its primary 
source of water.  Careful and conservative assessments and 
modeling show that the proposed Village expansion has suffi-
cient water supply from the aquifer under the land owned by 
the developer.  To verify this, the District had its supply and 
demand analyses peer-reviewed by a qualified independent 
third party. 
 
The District does not make land use decisions in Squaw Val-
ley.  Placer County has jurisdiction over what is approved for 
construction in Squaw Valley.  Although supplemental water 
supply can induce growth, it is NOT why the District is pursu-
ing this project; decisions to approve additional growth are 
made by Placer County – not the PSD. 
 


The District is compelled to provide a safe, reliable water sup-
ply in support of public health and safety. 
 
The PSD will NOT construct a water supply project from Mar-
tis Valley if it jeopardizes the supply needed by our companion 
water purveyors in Truckee or if it negatively impacts the natu-
ral environment. 
 
We will collaborate with partners to coordinate the project with 
installation of underground high speed fiber-optic cable and 


natural gas to homes and businesses in 
Squaw Valley, along with a Class 1 bike trail 
connection between Squaw and Truckee.   
 
A water pipeline will allow installation of fire 
hydrants along the Truckee River corridor, 
providing significantly improved fire suppres-
sion capability for residences along the Truck-
ee River as well as the wildland flanking the 
highway.  Natural gas in Squaw Valley will 


improve public safety by eradicating propane tanks and by 
reducing the risk of transporting propane in / out of the valley.   
 
The District’s plan faces many challenges including funding, 
public outreach / education, assessment of environmental im-
pacts, and the timing of our planning relative to the proposed 
Village at Squaw Valley Specific Plan.  The timing of this pro-
ject spurs the District to ramp-up its public outreach as groups 
opposed to development link the need for a redundant water 
supply source to the proposed Village expansion.  The project 
pre-dates not only the proposal to expand the Village, but also 
the purchase of the ski area by KSL.   
 
Phase three of the Redundant Water Supply - Preferred Alter-
native Evaluation is due in December, 2015.  If you have any 
questions, comments or concerns, or need any additional in-
formation, please see our website’s Current Topics page at 
www.svpsd.org or call us at (530) 583-4692. 


A redundant water 
supply source from 


Martis Valley is NOT 
to enable new 
development. 


SVPSD’S NEWEST TEAM MEMBER! 
 


The District welcomes Devin 
Walsh to the Operations Mainte-
nance Department’s team.  
 
Devin worked with the Northstar 
Community Service District as a 
seasonal worker for five summers 
and has been with the District full-
time since November 2014. He 
moved to the Truckee area from 
Pittsburgh, PA in 2008 to snow-
board and loves the area so 
much, he has decided to make 
this his permanent home.  
 
We are very pleased to have 


        Devin working with us. 


2014 CONSUMER CONFIDENCE  
REPORT NOW AVAILABLE ONLINE 


 


T he Squaw Valley Public Service District is 
proud to supply safe, reliable and healthy 


water that meets or exceeds State and Fed-
eral public health standards for drinking wa-
ter. Annually, the PSD publishes a water 
quality report titled "Consumer Confidence 
Report" as required by the State Department 
of Public Health to inform customers about 
the quality of their drinking water. This report 


is based on a culmination of water sample data collected 
throughout the year from selected sample sites. It can be 
accessed on our website at the following link:   
 
http://www.svpsd.org/sites/default/files/documents/
Annual_water_quality_report_2014.pdf 







T he District is taking action to 
implement restrictions on out-


door water use as required by law.  
Compliance is mandatory and 
there are provisions for penalties 
and fines. With this notice, you are 
required to comply immediately 
with the mandatory regulations. 


On April 1, 2015 Governor Brown 
issued a Drought Executive Order which directs 
the State Water Resources Control Board 


(SWRCB) to implement mandatory water reduc-
tions across the state to reduce water usage by 
25% in potable urban usage through February 
2016.  


On May 5, 2015 the California Department of Wa-
ter Resources approved an emergency regulation 
to ensure water conservation. Smaller water sup-
pliers, such as the District (serving fewer than 
3,000 connections) must either reduce water use 
by 25 percent or restrict outdoor irrigation to no 
more than two days per week. 


The key impacts today to District customers from the SWRCB’s 2015 emergency 
drought regulations include: 


 
Prohibitions for all Californians, punishable by a fine of up to $500 for each day in which each 
violations occurs, are: 


 Runoff when irrigating with potable water; 


 Using hoses with no shutoff nozzles to wash cars; 


 Using potable water to wash sidewalks and driveways; 


 Using potable water in decorative water features that do not recirculate the water; 


 Using outdoor irrigation during and /or 48 hours following measurable precipitation 


(NEW); 


 Limiting outdoor irrigation to 2 days a week (NEW); 


 Restaurants and other food service establishments can only serve water to customers 
upon request and 


 Hotels and motels must provide guests with the option of not having towels and linens 


Please visit www.svpsd.org and keep an eye out 
for other outreach regarding the additional regula-
tions. 


It is important to note that, although Squaw 
Valley is in a drought, we are not experiencing 
a water supply shortage.  However, we must all 
comply with the mandatory state emergency 
drought regulations and it is required that we con-
serve water. 


The District is available to help you save water 
through our leak detection and conservation infor-
mation.  For information on the emergency drought 
regulations, visit www.svpsd.org.  For additional 
information, call 530.583.4692 or visit the District’s 
office at 305 Squaw Valley Road, Olympic Valley, 
CA 96146. 


California State Regulators Adopt NEW Emergency Drought Regulations 


Squaw Valley PSD Takes Steps to Comply 



http://www.svpsd.org/

http://www.svpsd.org/





The average Californian uses 196 gallons of 
water per day and 30-60% of their water 
outdoors. Here are some easy 
outdoor tips to reduce water 
use. Find the right 
combination for you 
to reduce by 20% or 
39 gallons a day.


What does a
20% Reduction
in water use look like?


OuTdOOr waTer 


For more tips on reducing water use, visit saveourH2O.org!


use a brOOm TO Clean 
OuTdOOr areas


 8-18 gallons 
per minute


saves


waTer planTs early in 
THe am


planT drOugHT-resisTanT 
Trees and planTs


 25 gallons 
each time you water


 30-60 gallons 
per 1,000 sq. ft. each time


saves


saves


adjusT sprinkler TO waTer 
planTs, nOT driveway


insTall drip-irrigaTiOn


use mulCH On sOil 
surFaCe


seT mOwer blade TO 3” 
(enCOurages deeper rOOTs)


insTall a “smarT” 
COnTrOller


 12-15 gallons 
each time you water


 15 gallons 
each time you water


 20-30 gallons 
per 1,000 sq. ft. each time


 16-50 gallons 
per day


 24+ gallons 
per day


saves


saves


saves


saves


saves
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16.0 GREENHOUSE GASES AND CLIMATE CHANGE 


This section provides a discussion of the project’s effect on greenhouse gas emissions 
and the associated effects of climate change. The reader is referred to Section 10.0, Air 
Quality, for a discussion of project impacts associated with air quality. 


16.1 EXISTING SETTING 


16.1.1 EXISTING CLIMATE SETTING 


Since the early 1990s, scientific consensus holds that the world’s population is releasing 
greenhouse gases (GHGs) faster than the earth’s natural systems can absorb them. These 
gases are released as byproducts of fossil fuel combustion, waste disposal, energy use, 
land use changes, and other human activities. This release of gases, such as carbon 
dioxide (CO2), methane (CH4), and nitrous oxide (N2O), creates a blanket around the 
earth that allows light to pass through but traps heat at the surface, preventing its escape 
into space. While this is a naturally occurring process known as the greenhouse effect, 
human activities have accelerated the generation of greenhouse gases beyond natural 
levels. The overabundance of greenhouse gases in the atmosphere has led to a warming 
of the earth and has the potential to severely impact the earth’s climate system. 


While often used interchangeably, there is a difference between the terms “climate 
change” and “global warming.” According to the National Academy of Sciences, climate 
change refers to any significant, measurable change of climate lasting for an extended 
period of time that can be caused by both natural factors and human activities. Global 
warming, on the other hand, is an average increase in the temperature of the atmosphere 
caused by increased greenhouse gas emissions. The use of the term climate change is 
becoming more prevalent because it encompasses all changes to the climate, not just 
temperature. 


To fully understand global climate change, it is important to recognize the naturally 
occurring greenhouse effect and to define the greenhouse gases that contribute to this 
phenomenon. Various gases in the earth’s atmosphere, classified as atmospheric GHGs, 
play a critical role in determining the earth’s surface temperature. Solar radiation enters 
the earth’s atmosphere from space and a portion of the radiation is absorbed by the 
earth’s surface. The earth emits this radiation back toward space, but the properties of the 
radiation change from high-frequency solar radiation to lower-frequency infrared 
radiation. Greenhouse gases, which are transparent to solar radiation, are effective in 
absorbing infrared radiation. As a result, this radiation that otherwise would have escaped 
back into space is now retained, resulting in a warming of the atmosphere. This 
phenomenon is known as the greenhouse effect. Among the prominent GHGs 
contributing to the greenhouse effect are CO2, CH4, N2O, hydrofluorocarbons (HFCs), 
perfluorocarbons (PFCs), and sulfur hexafluoride (SF6).  


Table 16-1 provides descriptions of the primary greenhouse gases attributed to global 
climate change, including a description of their physical properties, primary sources, and 
contribution to the greenhouse effect.  
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TABLE 16-1 
GREENHOUSE GASES 


Greenhouse Gas Description 


Carbon Dioxide (CO2) 


Carbon dioxide is a colorless, odorless gas. CO2 is emitted in a number of ways, both 
naturally and through human activities. The largest source of CO2 emissions globally is 
the combustion of fossil fuels such as coal, oil, and gas in power plants, automobiles, 
industrial facilities, and other sources. A number of specialized industrial production 
processes and product uses such as mineral production, metal production, and the use of 
petroleum-based products can also lead to CO2 emissions. The atmospheric lifetime of 
CO2 is variable because it is so readily exchanged in the atmosphere.1  


Methane (CH4) 


Methane is a colorless, odorless gas that is not flammable under most circumstances. 
CH4 is the major component of natural gas, about 87 percent by volume. It is also 
formed and released to the atmosphere by biological processes occurring in anaerobic 
environments. Methane is emitted from a variety of both human-related and natural 
sources. Human-related sources include fossil fuel production, animal husbandry 
(intestinal fermentation in livestock and manure management), rice cultivation, biomass 
burning, and waste management. These activities release significant quantities of 
methane to the atmosphere. Natural sources of methane include wetlands, gas hydrates, 
permafrost, termites, oceans, freshwater bodies, non-wetland soils, and other sources 
such as wildfires. Methane‘s atmospheric lifetime is about 12 years.2  


Nitrous Oxide (N2O) 


Nitrous oxide is a clear, colorless gas with a slightly sweet odor. N2O is produced by 
both natural and human-related sources. Primary human-related sources of N2O are 
agricultural soil management, animal manure management, sewage treatment, mobile 
and stationary combustion of fossil fuels, adipic acid production, and nitric acid 
production. N2O is also produced naturally from a wide variety of biological sources 
in soil and water, particularly microbial action in wet tropical forests. The 
atmospheric lifetime of N2O is approximately 120 years.3  


Hydrofluorocarbons (HFCs) 


Hydrofluorocarbons are man-made chemicals, many of which have been developed as 
alternatives to ozone-depleting substances for industrial, commercial, and consumer 
products. The only significant emissions of HFCs before 1990 were of the chemical 
HFC-23, which is generated as a byproduct of the production of HCFC-22 (or Freon 
22, used in air conditioning applications). The atmospheric lifetime for HFCs varies 
from just over a year for HFC-152a to 260 years for HFC-23. Most of the 
commercially used HFCs have atmospheric lifetimes less than 15 years (e.g., 
HFC-134a, which is used in automobile air conditioning and refrigeration, has an 
atmospheric life of 14 years).4  


Perfluorocarbons (PFCs) 


Perfluorocarbons are colorless, highly dense, chemically inert, and nontoxic. There 
are seven PFC gases: perfluoromethane (CF4), perfluoroethane (C2F6), 
perfluoropropane (C3F8), perfluorobutane (C4F10), perfluorocyclobutane (C4F8), 
perfluoropentane (C5F12), and perfluorohexane (C6F14). Natural geological emissions 
have been responsible for the PFCs that have accumulated in the atmosphere in the 
past; however, the largest current source is aluminum production, which releases CF4 
and C2F6 as byproducts. The estimated atmospheric lifetimes for CF4 and C2F6 are 
50,000 and 10,000 years, respectively.4,5  


Sulfur Hexafluoride (SF6) 


Sulfur hexafluoride is an inorganic compound that is colorless, odorless, nontoxic, 
and generally nonflammable. SF6 is primarily used as an electrical insulator in high 
voltage equipment. The electric power industry uses roughly 80 percent of all SF6 
produced worldwide. Significant leaks occur from aging equipment and during 
equipment maintenance and servicing. SF6 has an atmospheric life of 3,200 years.4  


Sources: 1EPA 2011a, 2EPA 2011b, 3EPA 2010a, 4EPA 2010b, 5EFCTC 2003 


Each GHG differs in its ability to absorb heat in the atmosphere based on the lifetime, or 
persistence, of the gas molecule in the atmosphere. Gases with high global warming 
potential, such as HFCs, PFCs, and SF6, are the most heat-absorbent. Methane traps over 
21 times more heat per molecule than CO2, and N2O absorbs 310 times more heat per 
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molecule than CO2. Often, estimates of GHG emissions are presented in carbon dioxide 
equivalents (CO2e), which weighs each gas by its global warming potential (GWP). 
Expressing GHG emissions in carbon dioxide equivalents takes the contribution of all 
GHG emissions to the greenhouse effect and converts them to a single unit equivalent to 
the effect that would occur if only CO2 were being emitted. Table 16-2 shows the GWPs 
for different greenhouse gases for a 100-year time horizon.  


TABLE 16-2 
GLOBAL WARMING POTENTIAL FOR GREENHOUSE GASES 


Greenhouse Gas Global Warming Potential 


Carbon Dioxide (CO2) 1 


Methane (CH4) 21 


Nitrous Oxide (N2O) 310 


Hydrofluorocarbons (HFCs), Perfluorocarbons (PFCs) 6,500 


Sulfur Hexafluoride (SF6) 23,900 


Source: California Climate Action Registry 2009 


As the name implies, global climate change is a global problem. GHGs are global 
pollutants, unlike criteria air pollutants and toxic air contaminants, which are pollutants 
of regional and local concern, respectively. California is a significant emitter of CO2 in 
the world and produced 452 million gross metric tons of CO2e in 2010 (CARB 2013). 
Consumption of fossil fuels in the transportation sector was the single largest source of 
California’s GHG emissions in 2010, accounting for 38.3 percent of total GHG emissions 
in the state (CARB 2013). This category was followed by the electric power sector 
(including both in-state and out-of-state sources) (20.7 percent) and the industrial sector 
(19.0 percent) (CARB 2013).  


Effects of Global Climate Change  


California can draw on substantial scientific research conducted by experts at various 
state universities and research institutions. With more than a decade of concerted 
research, scientists have established that the early signs of climate change are already 
evident in the state—as shown, for example, in increased average temperatures, changes 
in temperature extremes, reduced snowpack in the Sierra Nevada, sea level rise, and 
ecological shifts. 


Many of these changes are accelerating—locally, across the country, and around the 
globe. As a result of emissions already released into the atmosphere, California will face 
intensifying climate changes in coming decades (CNRA 2009a). Generally, research 
indicates that California should expect overall hotter and drier conditions with a 
continued reduction in winter snow (with concurrent increases in winter rains), as well as 
increased average temperatures and accelerating sea-level rise. In addition to changes in 
average temperatures, sea level, and precipitation patterns, the intensity of extreme 
weather events is also changing (CNRA 2009a). 
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Climate change temperature projections identified in the 2009 California Climate 
Adaptation Strategy suggest the following (CNRA 2009a): 


 Average temperature increase is expected to be more pronounced in the summer 
than in the winter season. 


 Inland areas are likely to experience more pronounced warming than coastal 
regions. 


 Heat waves are expected to increase in frequency, with individual heat waves 
also showing a tendency toward becoming longer and extending over a larger 
area, thus more likely to encompass multiple population centers in California at 
the same time. 


 As GHGs remain in the atmosphere for decades, temperature changes over the 
next 30 to 40 years are already largely determined by past emissions. By 2050, 
temperatures are projected to increase by an additional 1.8 to 5.4°F (an increase 
one to three times as large as that which occurred over the entire twentieth 
century). 


 By 2100, the models project temperature increases between 3.6 and 9°F. 


According to the 2009 California Climate Adaptation Strategy, the impacts of climate 
change in California have the potential to include, but are not limited to, the areas discussed 
in Table 16-3.  


TABLE 16-3 
POTENTIAL STATEWIDE IMPACTS FROM CLIMATE CHANGE 


Potential  
Statewide Impact Description 


Public Health 


Climate change is expected to lead to an increase in ambient (i.e., outdoor) average air 
temperature, with greater increases expected in summer than in winter months. Larger 
temperature increases are anticipated in inland communities as compared to the 
California coast. The potential health impacts from sustained and significantly higher 
than average temperatures include heat stroke, heat exhaustion, and the exacerbation of 
existing medical conditions such as cardiovascular and respiratory diseases, diabetes, 
nervous system disorders, emphysema, and epilepsy. Numerous studies have indicated 
that there are generally more deaths during periods of sustained higher temperatures, and 
these are due to cardiovascular causes and other chronic diseases. The elderly, infants, 
and socially isolated people with pre-existing illnesses who lack access to air 
conditioning or cooling spaces are among the most at risk during heat waves. 


Floods and Droughts 


The impacts of flooding can be significant. Results may include population displacement, 
severe psychosocial stress with resulting mental health impacts, exacerbation of pre-
existing chronic conditions, and infectious disease. Additionally, impacts can range from 
a loss of personal belongings, and the emotional ramifications from such loss, to direct 
injury and/or mortality.  
Drinking water contamination outbreaks in the United States are associated with extreme 
precipitation events. Runoff from rainfall is also associated with coastal contamination 
that can lead to contamination of shellfish and contribute to food-borne illness. 
Floodwaters may contain household, industrial, and agricultural chemicals as well as 
sewage and animal waste. Flooding and heavy rainfall events can wash pathogens and 
chemicals from contaminated soils, farms, and streets into drinking water supplies. 
Flooding may also overload storm and wastewater systems, or flood septic systems, also 
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Potential  
Statewide Impact Description 


leading to possible contamination of drinking water systems. 
Drought impacts develop more slowly over time. Risks to public health that Californians 
may face from drought include impacts on water supply and quality, food production 
(both agricultural and commercial fisheries), and risks of waterborne illness. As surface 
water supplies are reduced as a result of drought conditions, the amount of groundwater 
pumping is expected to increase to make up for the water shortfall. The increase in 
groundwater pumping has the potential to lower the water tables and cause land 
subsidence. Communities that utilize well water will be adversely affected by drops in 
water tables or through changes in water quality. Groundwater supplies have higher 
levels of total dissolved solids compared to surface waters. This introduces a set of effects 
for consumers, such as repair and maintenance costs associated with mineral deposits in 
water heaters and other plumbing fixtures, and on public water system infrastructure 
designed for lower salinity surface water supplies. Drought may also lead to increased 
concentration of contaminants in drinking water supplies. 


Water Resources 


The state’s water supply system already faces challenges to provide water for California’s 
growing population. Climate change is expected to exacerbate these challenges through 
increased temperatures and possible changes in precipitation patterns. The trends of the 
last century—especially increases in hydrologic variability—will likely intensify in this 
century. The state can expect to experience more frequent and larger floods and deeper 
droughts. Rising sea level will threaten the Delta water conveyance system and increase 
salinity in near-coastal groundwater supplies. Planning for and adapting to these 
simultaneous changes, particularly their impacts on public safety and long-term water 
supply reliability, will be among the most significant challenges facing water and flood 
managers this century. 


Forests and Landscapes 


Global climate change has the potential to intensify the current threat to forests and 
landscapes by increasing the risk of wildfire and altering the distribution and character of 
natural vegetation. If temperatures rise into the medium warming range, wildfire 
occurrence statewide could increase from 57 percent to 169 percent by 2085. However, 
since wildfire risk is determined by a combination of factors, including precipitation, 
winds, temperature, and landscape and vegetation conditions, future risks will not be 
uniform throughout the state.  


Source: CNRA 2009a 


16.2 REGULATORY FRAMEWORK 


The adoption of recent legislation has provided a clear mandate that climate change must 
be included in an environmental review for a project subject to the California 
Environmental Quality Act (CEQA). Several GHG emission–related laws and regulations 
are discussed below. 


16.2.1 FEDERAL 


Federal Regulation and the Clean Air Act 


In the past, the US Environmental Protection Agency (EPA) has not regulated 
greenhouse gases under the Clean Air Act (CAA) because it asserted that the act did not 
authorize the EPA to issue mandatory regulations to address global climate change and 
that such regulation would be unwise without an unequivocally established causal link 
between GHGs and the increase in global surface air temperatures. However, the US 
Supreme Court held that the EPA must consider regulation of motor vehicle GHG 
emissions. In Massachusetts v. Environmental Protection Agency et al., twelve states and 
cities, including California, together with several environmental organizations, sued to 
require the EPA to regulate GHGs as pollutants under the Clean Air Act (127 S. Ct. 1438 
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[2007]). The US Supreme Court held that the EPA was authorized by the Clean Air Act 
to regulate CO2 emissions from new motor vehicles. The court did not mandate that the 
EPA enact regulations to reduce GHG emissions, but found that the only instances in 
which the EPA could avoid taking action were if it found that GHG emissions do not 
contribute to climate change or if it offered a “reasonable explanation” for not 
determining that GHG emissions contribute to climate change. 


On December 7, 2009, the EPA issued an “endangerment finding” under the Clean Air 
Act, concluding that GHG emissions threaten the public health and welfare of current and 
future generations and that motor vehicles contribute to GHG pollution (EPA 2009). 
These findings provide the basis for adopting new national regulations to mandate GHG 
emission reductions under the federal Clean Air Act. The EPA’s endangerment finding 
paves the way for federal regulation of GHG emissions. 


It was expected that Congress would enact GHG legislation, primarily for a cap-and-trade 
system. However, proposals circulated in both the House of Representatives and the Senate 
were controversial, and it may be some time before Congress adopts major climate change 
legislation. Under the Consolidated Appropriations Act of 2008 (HR 2764), Congress 
established mandatory GHG reporting requirements for some emitters of greenhouse gases. 
In addition, on September 22, 2009, the EPA issued the Final Mandatory Reporting of 
Greenhouse Gases Rule. The rule requires annual reporting to the EPA of greenhouse gases 
emissions from large sources and suppliers of greenhouse gases, including facilities that 
emit 25,000 metric tons or more a year of GHGs.  


The following discussion summarizes the EPA’s recent regulatory activities with respect 
to various types of GHG sources. 


EPA and National Highway Traffic Safety Administration Joint Rulemaking 
for Vehicle Standards 


In response to the Massachusetts v. EPA ruling discussed above, the Bush Administration 
issued an Executive Order on May 14, 2007, directing the EPA, the Department of 
Transportation, and the Department of Energy to establish regulations that reduce GHG 
emissions from motor vehicles, non-road vehicles, and non-road engines by 2008. 


On October 10, 2008, the National Highway Traffic Safety Administration (NHTSA) 
released a final environmental impact statement analyzing proposed interim standards for 
passenger cars and light trucks in model years 2011 through 2015. The NHTSA issued a 
final rule for model year 2011 on March 30, 2009 (NHSTA 2009). 


On May 7, 2010, the EPA and the NHTSA issued a final rule regulating fuel efficiency 
and GHG pollution from motor vehicles for cars and light-duty trucks for model years 
2012–2016 (EPA 2010c). On May 21, 2010, President Obama issued a memorandum to 
the Secretaries of Transportation and Energy, and to the Administrators of the EPA and 
the NHTSA, calling for the establishment of additional standards regarding fuel 
efficiency and GHG reduction, clean fuels, and advanced vehicle infrastructure. In 
response to this directive, the EPA and the NHTSA issued a Supplemental Notice of 
Intent announcing plans to propose stringent, coordinated federal greenhouse gas and fuel 
economy standards for model year 2017–2025 light-duty vehicles. The agencies proposed 
standards projected to achieve 163 grams per mile of CO2 in model year 2025, on an 
average industry fleet-wide basis, which is equivalent to 54.5 miles per gallon if this level 
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were achieved solely through fuel efficiency. California has announced its support of this 
national program. The final rule was adopted in October 2012, and the NHTSA intends to 
set standards for model years 2022–2025 in a future rulemaking. 


16.2.2 STATE 


California has adopted various administrative initiatives and also enacted a variety of 
legislation relating to climate change, much of which sets aggressive goals for GHG 
emissions reductions in the state. However, none of this legislation provides definitive 
direction regarding the treatment of climate change in the environmental review 
documents prepared under CEQA. In particular, the amendments to the CEQA 
Guidelines do not require or suggest specific methodologies for performing an 
assessment or thresholds of significance and do not specify greenhouse gas reduction 
mitigation measures. Instead, the CEQA amendments continue to rely on lead agencies to 
choose methodologies and make significance determinations based on substantial 
evidence, as discussed in further detail below. In addition, no state agency has 
promulgated binding regulations for analyzing GHG emissions, determining their 
significance, or mitigating any significant effects in CEQA documents. Thus, lead 
agencies exercise their discretion determining how to analyze greenhouse gases. 


The discussion below provides a brief overview of California Air Resources Board 
(CARB) and Office of Planning and Research (OPR) documents and of the primary 
legislation relating to climate change that may affect the emissions associated with the 
proposed project. It begins with an overview of the primary regulatory acts that have 
driven GHG regulation and analysis in California. 


Executive Order S-3-05 (Statewide GHG Targets) 


California Executive Order S-03-05 (June 1, 2005) mandates a reduction of GHG 
emissions to 2000 levels by 2010, to 1990 levels by 2020, and to 80 percent below 1990 
levels by 2050. Although the 2020 target has been incorporated into legislation (AB 32), 
the 2050 target remains only a goal of the Executive Order. 


Assembly Bill 32, the California Global Warming Solutions Act of 2006 


The California Global Warming Solutions Act of 2006 (AB 32) 32 (Health and Safety 
Code Sections 38500, 38501, 28510, 38530, 38550, 38560, 38561–38565, 38570, 38571, 
38574, 38580, 38590, 38592–38599) was signed into law in September 2006 after 
considerable study and expert testimony before the legislature. The law instructs CARB to 
develop and enforce regulations for the reporting and verifying of statewide GHG 
emissions. The act directed CARB to set a GHG emissions limit based on 1990 levels, to be 
achieved by 2020. The bill set a timeline for adopting a scoping plan for achieving GHG 
reductions in a technologically and economically feasible manner.   


The heart of the bill is the requirement that statewide GHG emissions be reduced to 1990 
levels by 2020 (1990 levels have been estimated to equate to 15 percent below 2005 
emission levels). Based on CARB’s calculation of 1990 baseline emissions levels, 
California must reduce GHG emissions by approximately 29 percent below “business-as-
usual” predictions of year 2020 GHG emissions to achieve this goal. 
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The bill required CARB to adopt rules and regulations in an open public process to 
achieve the maximum technologically feasible and cost-effective GHG reductions. 
CARB accomplished the key milestones set forth in AB 32, including the following: 


 June 30, 2007. Identification of discrete early action GHG emissions reduction 
measures. On June 21, 2007, CARB satisfied this requirement by approving three 
early action measures. These were later supplemented by adding six other 
discrete early action measures. 


 January 1, 2008. Identification of the 1990 baseline GHG emissions level, 
approval of a statewide limit equivalent to that level, and adoption of reporting 
and verification requirements concerning GHG emissions. On December 6, 2007, 
CARB approved a statewide limit on GHG emissions levels for the year 2020 
consistent with the determined 1990 baseline. 


 January 1, 2009. Adoption of a scoping plan for achieving GHG emission 
reductions. On December 11, 2008, CARB adopted the Climate Change Scoping 
Plan: A Framework for Change (Scoping Plan), discussed in more detail below. 


 January 1, 2010. Adoption and enforcement of regulations to implement the 
“discrete” actions. Several early action measures have been adopted and became 
effective on January 1, 2010. 


 January 1, 2011. Adoption of GHG emissions limits and reduction measures by 
regulation. On October 28, 2010, CARB released its proposed cap-and-trade 
regulations, which would cover sources of approximately 85 percent of 
California’s GHG emissions (CARB 2010). CARB’s board ordered CARB’s 
executive director to prepare a final regulatory package for cap and trade on 
December 16, 2010. 


 January 1, 2012. GHG emissions limits and reduction measures adopted in 2011 
become enforceable. 


AB 32 Scoping Plan  


As noted above, on December 11, 2008, CARB adopted the Scoping Plan to achieve the 
goals of AB 32. The Scoping Plan establishes an overall framework for the measures that 
will be adopted to reduce California’s GHG emissions. CARB determined that achieving 
the 1990 emission level would require a reduction of GHG emissions of approximately 
29 percent below what would otherwise occur in 2020 in the absence of new laws and 
regulations (referred to as “business as usual”). The Scoping Plan evaluates opportunities 
for sector-specific reductions, integrates all CARB and Climate Action Team early 
actions and additional GHG reduction measures by both entities, identifies additional 
measures to be pursued as regulations, and outlines the role of a cap-and-trade program. 
Additional development of these measures and adoption of the appropriate regulations 
will occur through the end of year 2013. The key elements of the Scoping Plan include: 


 Expanding and strengthening existing energy efficiency programs as well as 
building and appliance standards. 


 Achieving a statewide renewables energy mix of 33 percent. 







16.0 Greenhouse Gases and Climate Change 


November 2013 Page 16-9 DEIR 


 Developing a California cap-and-trade program that links with other Western 
Climate Initiative partner programs to create a regional market system and caps 
sources contributing 85 percent of California’s GHG emissions. 


 Establishing targets for transportation-related GHG emissions for regions 
throughout California, and pursuing policies and incentives to achieve those 
targets. 


 Adopting and implementing measures pursuant to existing state laws and 
policies, including California’s clean car standards, heavy-duty truck measures, 
and the Low Carbon Fuel Standard. 


 Creating targeted fees, including a public goods charge on water use, fees on 
high global warming potential gases, and a fee to fund the administrative costs of 
the State of California’s long-term commitment to AB 32 implementation. 
(CARB 2008) 


In 2009, a coalition of special interest groups brought a challenge to the Scoping Plan 
alleging that it violated AB 32 and that the environmental review document (called a 
“Functional Equivalent Document”) violated CEQA by failing to appropriately analyze 
alternatives to the proposed cap-and-trade program. On May 20, 2011, the San Francisco 
Superior Court entered a final judgment ordering that CARB take no further action with 
respect to cap-and-trade rulemaking until it complies with CEQA. While CARB 
disagrees with the trial court finding and appealed the decision on May 23, 2011, in order 
to remove any doubt about the matter and in keeping with CARB’s interest in public 
participation and informed decision-making, CARB revisited the alternatives. The 
revised analysis includes the five alternatives included in the original environmental 
analysis: a “no project” alternative (that is, taking no action at all); a plan relying on a 
cap-and-trade program for the sectors included in a cap; a plan relying more on source-
specific regulatory requirements with no cap-and-trade component; a plan relying on a 
carbon fee or tax; and a plan relying on a variety of proposed strategies and measures. 
The public hearing to consider approval of the AB 32 Scoping Plan Functional 
Equivalent Document and the AB 32 Scoping Plan was held on August 24, 2011. On this 
date, CARB re-approved the Scoping Plan. 


In August 2012, CARB released revised estimates of the expected 2020 emissions 
reductions. The revised analysis relies on emissions projections updated in light of 
current economic forecasts which account for the economic downturn since 2008 as well 
as reduction measures already approved and put in place. This reduced the projected 2020 
emissions from 596 million metric tons (MMT) CO2e to 545 MMTCO2e. The reduction 
in projected 2020 emissions means that the revised business-as-usual (BAU) reduction 
necessary to achieve AB 32’s goal of reaching 1990 levels by 2020 is now only 21 
percent. 


Assembly Bill 1493 


Assembly Bill 1493 (“the Pavley Standard,” or AB 1493) (Health and Safety Code 
Sections 42823 and 43018.5) required CARB to adopt regulations by January 1, 2005, to 
reduce GHG emissions from noncommercial passenger vehicles and light-duty trucks of 
model years 2009–2016. The bill also required the California Climate Action Registry to 
develop and adopt protocols for the reporting and certification of GHG emissions 
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reductions from mobile sources for use by CARB in granting emissions reduction credits. 
The bill authorizes CARB to grant emissions reduction credits for reductions in GHG 
emissions prior to the date of enforcement of regulations, using model year 2000 as the 
baseline for reduction. 


In 2004, CARB applied to the EPA for a waiver under the federal Clean Air Act to 
authorize implementation of these regulations. The waiver request was formally denied 
by the EPA in December 2007 after California filed suit to prompt federal action. In 
January 2008, the California Attorney General filed a new lawsuit against the EPA for 
denying California’s request for a waiver to regulate and limit GHG emissions from these 
vehicles. In January 2009, President Barack Obama issued a directive to the EPA to 
reconsider California’s request for a waiver. On June 30, 2009, the EPA granted the 
waiver to California for its GHG emission standards for motor vehicles. As part of this 
waiver, the EPA specified the provision that CARB may not hold a manufacturer liable 
or responsible for any noncompliance caused by emission debits generated by a 
manufacturer for the 2009 model year. CARB has adopted a new approach to passenger 
vehicles—cars and light trucks—by combining the control of smog-causing pollutants 
and GHG emissions into a single coordinated package of standards. The new approach 
also includes efforts to support and accelerate the numbers of plug-in hybrids and zero-
emission vehicles in California. These standards will apply to all passenger and light-duty 
trucks used in the state. 


Low Carbon Fuel Standard 


Executive Order S-01-07 (January 18, 2007) requires a 10 percent or greater reduction in 
the average fuel carbon intensity for transportation fuels in California regulated by 
CARB. CARB identified the Low Carbon Fuel Standard (LCFS) as a discrete early action 
item under AB 32, and the final resolution (09-31) was issued on April 23, 2009. In 2009, 
CARB approved for adoption of the LCFS regulation, which became fully effective in 
April 2010 and is codified at Title 17, California Code of Regulations, Sections 95480–
95490. The Low Carbon Fuel Standard will reduce greenhouse gas emissions by reducing 
the carbon intensity of transportation fuels used in California by at least 10 percent by 
2020. Carbon intensity is a measure of the GHG emissions associated with the various 
production, distribution, and use steps in the “life cycle” of a transportation fuel.  


On December 29, 2011, the US District Court for the Eastern District of California issued 
several rulings in the federal lawsuits challenging the LCFS. One of the district court’s 
rulings preliminarily enjoined CARB from enforcing the regulation. In January 2012, 
CARB appealed that decision to the Ninth Circuit Court of Appeals and then moved to 
stay the injunction pending resolution of the appeal. On April 23, 2012, the Ninth Circuit 
granted CARB’s motion for a stay of the injunction while it continues to consider 
CARB’s appeal of the lower court’s decision. 


Clean Cars 


In January 2012, CARB approved the Advanced Clean Cars Program, a new emissions-
control program for model years 2017–2025. The program combines the control of smog, 
soot, and GHG emissions with requirements for greater numbers of zero-emission 
vehicles. By 2025, when the rules will be fully implemented, the new automobiles will 
emit 34 percent fewer global warming gases and 75 percent fewer smog-forming 
emissions. 
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Renewables Portfolio Standard (Senate Bill 1078, Senate Bill 107, and 
Senate Bill X1-2) 


Established in 2002 under Senate Bill (SB) 1078, and accelerated in 2006 under SB 107 
and again in 2011 under SBX1-2, California’s Renewables Portfolio Standard (RPS) 
requires retail sellers of electric services to increase procurement from eligible renewable 
energy resources to 33 percent of total retail sales by 2020. The 33 percent standard is 
consistent with the RPS goal established in the Scoping Plan. As interim measures, the RPS 
requires 20 percent of retail sales to be sourced from renewable energy by 2013, and 25 
percent by 2016. Initially, the RPS provisions applied to investor-owned utilities, 
community choice aggregators, and electric service providers. SBX1-2 added, for the first 
time, publicly owned utilities to the entities subject to the RPS. The expected growth in the 
RPS to meet the standards in effect in 2008 is not reflected in the BAU calculation in the 
AB 32 Scoping Plan. In other words, the Scoping Plan’s 2020 business as usual does not 
take credit for implementation of the RPS that occurred after its adoption. 


Senate Bill 375  


SB 375 (codified at Government Code and Public Resources Code1), signed in September 
2008, provides for a new planning process to coordinate land use planning, regional 
transportation plans, and funding priorities in order to help California meet the GHG 
reduction goals established in AB 32. SB 375 will be implemented over the next several 
years and includes provisions for streamlined CEQA review for some infill projects such as 
transit-oriented development. SB 375 also requires Metropolitan Planning Organizations 
(MPOs) to incorporate a “sustainable communities strategy” (SCS) in their regional 
transportation plans (RTPs) that will achieve GHG emission reduction targets by reducing 
vehicle miles traveled from light-duty vehicles through the development of more compact, 
complete, and efficient communities. 


SB 375 is similar to the Regional Blueprint Planning Program, established by the California 
Department of Transportation (Caltrans), which provides discretionary grants to fund 
regional transportation and land use plans voluntarily developed by MPOs working in 
cooperation with councils of governments. The Scoping Plan relies on the requirements of 
SB 375 to implement the carbon emissions reductions anticipated from land use decisions. 


On September 23, 2010, CARB adopted regional targets for the reduction of greenhouse 
gases applying to the years 2020 and 2035 (CARB 2011a). The project site is located in 
an area that is not represented by a MPO due to the rural nature of the region and 
therefore is not in an area that received CARB-adopted regional targets for reduction of 
GHG emissions (CARB 2011b). 


California Building Energy Efficiency Standards 


Energy conservation standards for new residential and commercial buildings were 
originally adopted by the California Energy Resources Conservation and Development 
Commission in June 1977 and most recently revised in 2008 (Title 24, Part 6 of the 
California Code of Regulations (CCR)). In general, Title 24 requires the design of 
                                                      


1 Senate Bill 375 is codified at Government Code Sections 65080, 65400, 65583, 65584.01, 65584.02, 65584.04, 65587, 
65588, 14522.1, 14522.2, and 65080.01 as well as Public Resources Code Sections 21061.3 and 21159.28 and Chapter 4.2. 
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building shells and building components to conserve energy. The standards are updated 
periodically to allow for consideration and possible incorporation of new energy 
efficiency technologies and methods.  


On July 17, 2008, the California Building Standards Commission adopted the nation’s 
first green building standards. The California Green Building Standards Code (Part 11, 
Title 24) was adopted as part of the California Building Standards Code (Title 24, 
California Code of Regulations). Part 11 establishes voluntary standards on planning and 
design for sustainable site development, energy efficiency (in excess of the California 
Energy Code requirements), water conservation, material conservation, and internal air 
contaminants. Some of these standards became mandatory in the 2010 edition of the Part 
11 code. Current mandatory standards include: 


 Twenty (20) percent mandatory reduction in indoor water use, with voluntary 
goal standards for 30, 35, and 40 percent reductions 


 Separate water meters for nonresidential buildings’ indoor and outdoor water use, 
with a requirement for moisture-sensing irrigation systems for larger landscape 
projects 


 Diversion of 50 percent of construction waste from landfills, increasing 
voluntarily to 65 and 75 percent for new homes and 80 percent for commercial 
projects 


 Mandatory inspections of energy systems (i.e., heat furnace, air conditioner, 
mechanical equipment) for nonresidential buildings over 10,000 square feet to 
ensure that all are working at their maximum capacity according to their design 
efficiencies 


 Low-pollutant-emitting interior finish materials such as paints, carpet, vinyl 
flooring, and particleboard 


The California Energy Commission has opened a public process and rulemaking 
proceeding for the adoption of changes to the 2013 Building Energy Efficiency Standards 
contained in the California Code of Regulations, Title 24, Part 6 (also known as the 
California Energy Code) and associated administrative regulations in Part 1 (collectively 
referred to here as the standards). The proposed amended standards will be adopted in 
2014. The 2013 Building Energy Efficiency Standards are 25 percent more efficient than 
previous standards for residential construction and 30 percent better for nonresidential 
construction. The standards, which take effect on January 1, 2014, will offer builders 
better windows, insulation, lighting, ventilation systems, and other features that reduce 
energy consumption in homes and businesses. 


16.2.3 LOCAL 


Placer County Air Pollution Control District  


The project is under the jurisdiction of the Placer County Air Pollution Control District 
(PCAPCD), which regulates air quality according to the standards established in the 
federal and California Clean Air Acts and amendments to those acts. The PCAPCD 
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regulates air quality through its permitting authority and through air quality–related 
planning and review activities over most types of stationary emission sources. 


The PCAPCD has not yet established significance thresholds for GHG emissions from 
project operations. 


16.3 IMPACTS 


16.3.1 STANDARDS OF SIGNIFICANCE 


Per Appendix G of the State CEQA Guidelines, the County considers impacts related to 
climate change significant if implementation of the proposed project would result in any 
of the following: 


1) Generate greenhouse gas emissions, either directly or indirectly, that may have a 
significant impact on the environment. 


2) Conflict with any applicable plan, policy, or regulation of an agency adopted for the 
purpose of reducing the emissions of greenhouse gases. 


Implementation of the proposed project would result in the generation of GHG emissions 
associated with construction activities, consisting primarily of emissions from equipment 
exhaust, as well as long-term operations, consisting primarily of new vehicular trips and 
indirect source emissions from electricity usage.  


Addressing GHG generation impacts requires an agency to make a determination as to 
what constitutes a significant impact. The amendments to the CEQA Guidelines 
specifically allow lead agencies to determine thresholds of significance that illustrate the 
extent of an impact and are a basis from which to apply mitigation measures. This means 
that each agency is left to determine if a project’s GHG emissions will have a “significant” 
impact on the environment. The guidelines direct that agencies are to use “careful 
judgment” and “make a good-faith effort, based to the extent possible on scientific and 
factual data, to describe, calculate or estimate” the project’s GHG emissions (14 CCR 
Section 15064.4(a)).  


In its Final Statement of Reasons for Regulatory Action accompanying the CEQA 
Amendments (FSOR), the California Natural Resources Agency (2009b) explains that 
quantification of GHG emissions “is reasonably necessary to ensure an adequate analysis 
of GHG emissions using available data and tools” and that “quantification will, in many 
cases, assist in the determination of significance.” However, as explained in the FSOR, 
the revised Section 15064.4(b) assigns lead agencies the discretion to determine the 
methodology to quantify GHG emissions. The FSOR also notes that CEQA case law has 
long stated that “there is no iron-clad definition of ‘significance.’ Accordingly, lead 
agencies must use their best efforts to investigate and disclose all that they reasonably can 
concerning a project’s potential adverse impacts.” 


Determining a threshold of significance for a project’s climate change impacts poses a 
special difficulty for lead agencies. Much of the science in this area is new and is 
evolving constantly. At the same time, neither the state nor local agencies are specialized 
in this area, and there are currently no local, regional, or state thresholds for determining 
whether a proposed project has a significant impact on climate change. The CEQA 







Northstar Mountain Master Plan EIR 


DEIR Page 16-14  November 2013 


Amendments do not prescribe specific significance thresholds but instead leave 
considerable discretion to lead agencies to develop appropriate thresholds to apply to 
projects within their jurisdiction.  


As noted earlier, AB 32 is a legal mandate requiring that statewide GHG emissions be 
reduced to 1990 levels by 2020. In adopting AB 32, the legislature determined the 
necessary GHG reductions for the state to make in order to sufficiently offset its 
contribution to the cumulative climate change problem to reach 1990 levels. AB 32 is the 
only legally mandated requirement for the reduction of greenhouse gases. As such, 
compliance with AB 32 is the adopted basis upon which the agency can base its 
significance threshold for evaluating the project’s GHG impacts.  


As previously stated, significance thresholds for GHG emission increases resulting from 
land use development projects have not been established in Placer County (as previously 
mentioned, the PCAPCD has not yet established significance thresholds for GHG 
emissions from project operations). In April 2012, the San Luis Obispo County Air 
Pollution Control District (SLOAPCD) published its greenhouse gas threshold (1,150 
metric tons of CO2e annually) in its CEQA Handbook. If the proposed project would 
generate GHG emissions above the threshold level, it would be considered to contribute 
substantially to a cumulative impact and the impact would be considered significant. The 
SLOAPCD thresholds were chosen based on the substantial evidence that such thresholds 
represent quantitative and/or qualitative levels of GHG emissions, compliance with 
which means that the environmental impact of the GHG emissions will normally not be 
cumulatively considerable under CEQA. Compliance with such thresholds will be part of 
the solution to the cumulative GHG emissions problem, rather than hinder the State’s 
ability to meet its goals of reduced statewide GHG emissions under AB 32 by attributing 
an appropriate share of the GHG reductions needed from new land use projects subject to 
CEQA. This approach is a conservative method that focuses on a limited set of state 
mandates that are currently expected to have the greatest potential to reduce land use-
related GHG emissions. This approach is predicated on the premise that there is a 
shortfall, or “gap” between the current emissions trajectory (projected emissions with 
existing control measures) and the desired emissions trajectory needed to reach a defined 
emissions level. 


Thus, 1,150 metric tons of CO2e annually was used to determine if the project would 
generate new GHG emissions that may have a significant impact on the environment 
(standard of significance 1 above).  


The proposed project would also be considered to have a significant impact if it would be 
in conflict with the AB 32 goals for reducing GHG emissions (standard of significance 2 
above). As shown under the impact analysis below, the proposed project would 
contribute to the generation of GHG emissions primarily from electricity consumption 
and tree removal activities. Therefore, this DEIR assesses the project’s potential to result 
in a significant GHG impact by determining its consistency with the AB 32 Scoping Plan 
and Senate Bill X-2 (Renewables Portfolio Standard), which both require 33 percent of 
supply from renewable energy sources by 2020, and its consistency with AB 32 Scoping 
Plan GHG reduction measure F-1, Sustainable Forest Target. As stated previously, the 
AB 32 Scoping Plan contains the main strategies California is implementing to achieve a 
reduction of 169 MMT of CO2e, or approximately 30 percent from the State’s projected 
2020 emissions level of 596 MMT of CO2e under a business-as-usual scenario. Thus, the 
impact analysis evaluates whether the project’s electrical provider would meet the 
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Renewables Portfolio Standard or if project features would conflict with AB 32 
greenhouse gas reduction measures. 


16.3.2 METHODOLOGY  


The resultant GHG emissions of the proposed project were calculated using the 
California Emissions Estimator Model (CalEEMod), version 2013.2, computer program 
(see Appendix 16). CalEEMod is a statewide land use emissions computer model 
designed to provide a uniform platform for the use of government agencies, land use 
planners, and environmental professionals. This model was developed in coordination 
with the South Coast Air Quality Management District (SCAQMD) and is the most 
current emissions model approved for use in California by various other air districts. 


As stated in Section 3.0, Project Description, construction phasing of the proposed 
improvements is unknown at this time; however, construction is anticipated to occur in 5.5-
month segments starting on May 1 of each year over a buildout period of 20 years. For the 
purposes of this analysis, a construction timeline of 4.5 months per year for 10 consecutive 
years is assumed in order to provide a conservative analysis to factor variations in snow 
conditions in the late spring months. The specific equipment used to construct the proposed 
features of the project was obtained from Table 3-4 in Section 3.0, Project Description. As 
shown in Table 3-4, lift construction will include the operation of a helicopter. Helicopter 
emissions modeling for lift construction-related helicopter flights is based on the 
assumption of 4 hours of use per constructed lift as anticipated by the project applicant. The 
anticipated area of disturbance from tree removal activities was obtained from Table 3-5 in 
Section 3.0, and the anticipated area of disturbance from all other construction activities 
was obtained by Table 3-6 in Section 3.0.  


The proposed project would result in a substantial increase of electricity consumption as a 
result of new ski lifts and snowmaking facilities. GHG emissions generated by increased 
electricity consumption are projected based on anticipated energy consumption in kilowatt-
hours provided by the project applicant. The increase of traffic over existing conditions as a 
result of the project was obtained from LSC Transportation Consultants, Inc. (see 
Appendix 9). 


The California Natural Resources Agency CNRA has noted that impacts of GHG 
emissions should focus on the cumulative impact on climate change. The public notice 
states (CNRA 2009c): 


While the Proposed Amendments do not foreclose the possibility that a single 
project may result in greenhouse gas emissions with a direct impact on the 
environment, the evidence before [CNRA] indicates that in most cases, the 
impact will be cumulative. Therefore, the Proposed Amendments emphasize that 
the analysis of greenhouse gas emissions should center on whether a project’s 
incremental contribution of greenhouse gas emissions is cumulatively 
considerable.  


Thus, the CEQA Amendments continue to make clear that the significance of GHG 
emissions is most appropriately considered on a cumulative level. Therefore, for the 
purposes of evaluating the proposed project’s GHG impacts, construction-generated 
GHG emissions will be quantified, amortized over the life of the project (30 years), and 
added to the annual operational emissions. 
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16.3.3 IMPACTS AND MITIGATION MEASURES 


IMPACT 16.1:  Greenhouse Gas Emissions  


GHG emissions contribute, on a cumulative basis, to the significant adverse 
environmental impacts of global climate change. No single land use project could 
generate enough GHG emissions to noticeably change the global average temperature. 
The combination of GHG emissions from past, present, and future projects contributes 
substantially to the phenomenon of global climate change and its associated 
environmental impacts and as such is addressed only as a cumulative impact. 


Construction GHG Emissions 


Subsequent development proposed under the proposed project would result in direct 
emissions of GHGs from construction.  


As stated in Section 3.0, Project Description, construction phasing of the proposed 
improvements is unknown at this time; however, construction is anticipated to occur in 
5.5-month segments starting on May 1 of each year over a buildout period of 20 years. 
For the purposes of this analysis, a construction timeline of 4.5 months per year for 10 
consecutive years is assumed in order to provide a conservative analysis to factor 
variations in snow conditions in the late spring months. Construction-generated emissions 
associated with each of the anticipated project components as shown and ordered in 
Table 3-6 in Section 3.0, Project Description, were calculated using the CARB-approved 
CalEEMod computer program, which is designed to model emissions for land use 
development projects, based on typical construction requirements. Construction 
equipment used in the model was based on Table 3-4 in Section 3.0. Predicted maximum 
daily construction-generated emissions for the proposed development project are 
summarized in Table 16-4.  


TABLE 16-4 
UNCONTROLLED CONSTRUCTION-GENERATED EMISSIONS  


Project Components 
Maximum Emissions (metric tons/year) 


CO2 CH4 N2O CO2e 


Project-Level Components 


Year 1 


Tree Removal (30.7 acres disturbed) 65 0 0 65 


Grading for C Lift (2.7 acres disturbed) 84 0 0 84 


Snowmaking Line Trench for C Lift and Challenger Run (28 acres 
distrubed) 11 0 0 11 


C Lift Construction1  31 0 0 31 


Revegetation 24 0 0 24 


Year 1 Subtotal 215 0 0 215 


Year 2 


Tree Removal (19.1 acres disturbed) 64 0 0 64 


Grading for J Lift (3.7 acres distrubed) 187 0 0 187 
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Project Components 
Maximum Emissions (metric tons/year) 


CO2 CH4 N2O CO2e 


Snowmaking Line Trench for J Lift (14 acres disturbed) 11 0 0 11 


J Lift Construction1 35 0 0 35 


Revegetation 22 0 0 22 


Year 2 Subtotal 319 0 0 319 


Year 3 


Tree Removal (16.1 acres distrubed) 64 0 0 64 


Grading for V Lift (2.1 acres disturbed) 69 0 0 69 


Snowmaking Line Trench for V Lift (14 acres disturbed) 11 0 0 11 


V Lift Construction1 34 0 0 34 


Revegetation 21 0 0 21 


Year 3 Subtotal 199 0 0 199 


Year 4 


Tree Removal (4 acres disturbed) 63 0 0 63 


Grading for W & Z Lifts (4 acres disturbed) 80 0 0 80 


Lifts W & Z Lift Construction1 65 0 0 65 


Revegetation 20 0 0 20 


Year 4 Subtotal 228 0 0 228 


Year 5 


Tree Removal (74.3 acres disturbed) 61 0 0 61 


Grading for Ski Trails2 (16.7 acres disturbed) 182 0 0 182 


Snowmaking Line Trench for New Ski Trails (4.6 acres disturbed) 8 0 0 8 


Revegetation 25 0 0 25 


Year 5 Subtotal 279 0 0 279 


Year 6 


Tree Removal (74.3 acres disturbed) 61 0 0 61 


Grading for Ski Trails2 (16.7 acres disturbed) 179 0 0 179 


Snowmaking Line Trench for New Ski Trails (4.6 acres disturbed) 8 0 0 8 


Revegetation 24 0 0 24 


Year 6 Subtotal 272 0 0 272 


Year 7 


Tree Removal (74.3 acres disturbed) 60 0 0 60 


Grading for Ski Trails2 (16.7 acres disturbed) 183 0 0 183 


Snowmaking Line Trench for New Ski Trails (4.6 acres disturbed) 10 0 0 10 


Revegetation 21 0 0 21 


Year 7 Subtotal 274 0 0 274 
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Project Components 
Maximum Emissions (metric tons/year) 


CO2 CH4 N2O CO2e 


Year 8 


Grading for Skier Bridges3 (2 acres distrubed) 57 0 0 57 


Skier Bridges Construction  40 0 0 40 


Road Spur to Top of J Lift (0.3 acres distrubed) 112 0 0 112 


Year 8 Subtotal 209 0 0 209 


Year 9 


Grading for Summit Deck & Grille Expansion, Backside Warming 
Hut, & Cross Country Ski Trail (1.5 acres disturbed) 7 0 0 7 


Construction of Summit Deck & Grille Expansion and Backside 
Warming Hut  91 0 0 91 


Paving for Summit Deck & Grille Expansion and Backside Warming 
Hut  7 0 0 7 


Painting of Summit Deck & Grille Expansion, Backside Warming Hut  1 0 0 0 


Year 9 Subtotal 106 0 0 106 


Year 10 


Tree Removal (6 acres disturbed) 42 0 0 42 


Grading for Six Road Spurs (1.35 acres disturbed) 142 0 0 142 


Year 10 Subtotal 184 0 0 184 


Project-Level Components Subtotal (Years 1–10) 2,285 0 0 2,285 


Program-Level Components 


Tree Removal for Q Pod (80 acres disturbed) 60 0 0 60 


Grading for Q Pod (2.9 acres disturbed) 57 0 0 57 


Q Pod Construction1 63 0 0 63 


Revegetation for Q Pod 26 0 0 26 


Tree Removal for Castle Peak Parking Lot Transport Gondola 
Improvements (10 acres disturbed) 60 0 0 60 


Grading for Castle Peak Parking Lot Transport Gondola 
Improvements (4.2 acres disturbed) 77 0 0 77 


Castle Peak Parking Lot Transport Gondola Improvements 
Construction1 75 0 0 75 


Revegetation for Castle Peak Parking Lot Transport Gondola 
Improvements 11 0 0 11 


Tree Removal for Ski Trails (12.5 acres disturbed) 60 0 0 60 


Grading for Ski Trails (13.1 acres disturbed) 73 0 0 73 


Revegetation for Ski Trails 22 0 0 22 


Tree Removal for Skier Service Sites (3 acres disturbed) 61 0 0 61 


Grading for Skier Service Sites (3 acres disturbed) 84 0 0 84 


Revegetation for Skier Service Sites  22 0 0 22 
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Project Components 
Maximum Emissions (metric tons/year) 


CO2 CH4 N2O CO2e 


Tree Removal for Cross-Country Center and Backside Camp (3 acres 
disturbed) 45 0 0 45 


Revegetation for Cross-Country Center and Backside Camp 24 0 0 24 


Program-Level Components Subtotal 820 0 0 820 


Project- and Program-Level Total 3,105 0 0 3,105 


Project- and Program-Level Total Amortized over 30 years 103.5 0 0 103.5 
Source: CalEEMod Model v. 2013.2 (see Appendix 16.0) 
Note: Ground disturbance acreages noted above include in some cases disturbance occurring twice (grading and clearing and later 


grading/trenching of snowmaking lines). 
1. Accounts for the use of one rotocraft turbine engine-powered helicopter for 4 hours per lift construction activity consuming 61 


gallons of aviation fuel per hour and emitting 2 metric tons of CO2 (see Appendix 16.0 for calculations). Year 4 includes 2 lift 
construction components.  


2. Accounts for the import of 7,636 cubic yards of fill with heavy-duty hauling trucks. 
3. Accounts for the export of 1,104 cubic yards of cut with heavy-duty hauling trucks. 


As shown, the construction of project-level components would result in the generation of 
approximately 2,285 metric tons of CO2e over the course of 10 years of construction. 
Additionally, construction of the proposed program-level components would result in the 
generation of approximately 820 metric tons of CO2e. Combined, the construction of both 
project- and program-level components would result in approximately 3,105 metric tons 
of CO2e, which equates to 103.5 metric tons amortized over 30 years. Once construction 
is complete, the generation of these construction-related GHG emissions would cease.  


In addition to generating GHG emissions from construction activities, the proposed 
project would result in a substantial land change from tree removal activities. According 
to Table 3-6 in Section 3.0, Project Description, approximately 299 acres of forestland 
would be disturbed through tree removal activities under the proposed project-level 
components and another 121.5 acres of forestland disturbed under the proposed program-
level components. Table 16-5 identifies the one-time release of CO2 as a result of project 
proposed deforestation.  


TABLE 16-5 
GREENHOUSE GAS EMISSIONS RELEASED FROM REMOVED TREES 


Forestland Change 


Maximum Emissions (metric tons/year) 


Carbon 
Dioxide (CO2) 


Methane 
(CH4) 


Nitrous 
Oxide  
(N2O) 


CO2e 


Project-Level Components  35,087 0 0 35,087 


Program-Level Components 12,821 0 0 12,821 


Project- and Program-Level Total 47,908 0 0 47,908 


Project- and Program-Level Total 
Amortized over 30 years 1,597 0 0 1,597 


Source: CalEEMod Model v. 2013.2 (see Appendix 16.0) 


As shown in Table 16-5, a total of 35,087 metric tons of CO2e would be emitted from the 
loss of trees under proposed project-level components and another 12,821 metric tons 
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would be emitted from the loss of trees under the proposed program-level components. 
When amortized over 30 years, the result is 1,597 metric tons of CO2e.  


Operational GHG Emissions 


In addition to construction and deforestation activities the proposed project would result in 
operational emissions from increased electricity consumption, as a result of new ski lifts 
and snowmaking facilities, as well as from increased traffic trips. As shown in Table 16-6, 
the unmitigated long-term operations of full realization of the proposed project, including 
both project and program-level components, would produce 10,711 metric tons of CO2e 
annually.  


TABLE 16-6 
UNMITIGATED OPERATIONAL EMISSIONS  


Emissions Source 


Maximum Emissions (metric tons/year) 


Carbon 
Dioxide 
(CO2) 


Methane 
(CH4) 


Nitrous 
Oxide (N2O) CO2e 


Project-Level Components 


Construction Amortized over 30 Years 76 0 0 76 


Forestland Change Amortized over 30 Years 1,169 0 0 1,169 


Energy1 6,448 0.1 0 6,460 


Mobile (440 new trips) 291 0 0 291 


Total 6,739 0.1 0 7,996 


GHG Significance Threshold 1,150 


Program-Level Components 


Construction Amortized over 30 Years 27 0 0 27 


Forestland Change Amortized over 30 Years 427 0 0 427 


Energy2 2,063 0.04 0 2,067 


Mobile (292 new trips) 194 0 0 194 


Total  2,711 0.04 0 2,715 


GHG Significance Threshold 1,150 


Project- and Program-Level Total 


Construction Amortized over 30 Years 103 0 0 103 


Forestland Change Amortized over 30 Years 1,596 0 0 1,596 


Energy3 8,511 0.14 0 8,527 


Mobile (732 new trips) 485 0 0 485 


Total 10,695 0.14 0 10,711 


GHG Significance Threshold 1,150 


Source: CalEEMod Model v. 2013.2 (see Appendix 16.0) 
1. Accounts for an increase in electricity consumption of 5,349,777 kilowatt hours/year.  
2. Accounts for an increase in electricity consumption of 1,712,414 kilowatt hours/year. 
3.  Accounts for an increase in electricity consumption of 7,062,191 kilowatt hours/year. 
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As shown, the GHG significance threshold would be surpassed under the operation of 
project- and program-level components. Therefore, the following mitigation is required. 


MITIGATION MEASURE 16-1 Mitigate for Greenhouse Gas Impacts from 
Project Operation 


The project applicant shall implement one or more of the following measures to reduce 
total new greenhouse gas (GHG) emissions associated with the project below 1,150 
metric tons annually. To ensure this mitigation remains proportional to the individual 
impacts of the project, each phase of the development must demonstrate appropriate 
GHG reduction measures to offset the incremental increase in GHG production prior to 
approval of Improvement/Grading Plans for that phase. During review of 
Improvement/Grading Plans for each phase, the project applicant shall provide a report to 
the Placer County Planning Services Division that describes the suite of options selected 
to reduce GHG emissions and quantifies the specific reductions according to the 
California Emissions Estimator Model (CalEEMod) or other model accepted by the 
California Air Resources Board. 


a. Measures to mitigate GHG emissions associated with the project may include the 
following: 


o Plant trees in areas appropriate for restoration or reforestation, such as 
reclaimed land or sites previously impacted by wildfires. In the Sierra 
Nevada, conifer species can sequester approximately 0.0367 metric tons 
of CO2e annually. As an example, the planting of 1,000 trees would 
sequester 734 metric tons of CO2e over a 20-year period. Assuming a 
construction time frame of 10 years and 1,000 trees planted annually, the 
result would be a total sequestration of 7,340 metric tons of CO2e over a 
20-year period. In this manner, planting trees annually with each phase 
of development can offset some or all of the production of GHG 
emissions by the project. Since climate change is a global issue, not 
limited to a specific area or air basin, planting may occur on- or off-site 
provided the planting location is deemed appropriate by the US Forest 
Service (if forests are on federal lands), by the California Department of 
Forestry and Fire Protection (Cal Fire) (if forests are on state lands), or 
by a registered forester. A monitoring, maintenance and reporting plan 
shall be submitted for review and approval by the Planning Services 
Division and Placer County Air Pollution Control District prior to 
approval of Improvement/Grading Plans for each phase.  


o Replace existing resort equipment and/or vehicles with newer or more 
efficient models to reduce water and/or energy consumption. 


o Implement emission offsets as new technology becomes available and as 
determined acceptable by the Placer County Air Pollution Control 
District and Placer County. 


o Increase usage of renewable energy sources.   
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o Implement transportation management demand measures that decrease 
the number of vehicle trips to the site, including incentives for employee 
and guest carpooling, improved public transport, and increased employee 
housing 


o Exceed California minimum energy and water efficiency standards (Title 
24, Part 6) in project facilities. 


o Demonstrate increased carbon sequestration from implementation of 
forest management or habitat conservation/enhancement using practices 
such as those identified in the Northstar Habitat Management Plan and 
mitigation measure 6-9. 


b. Should the project applicant not demonstrate GHG emissions below 1,150 metric 
tons annually, as required, through item (a) above, prior to approval of the 
Improvement/Grading Plans for each phase of development, the project applicant 
shall purchase carbon offset credits that are (1) from the Climate Action Reserve 
(CAR) registry or other similar entity as determined acceptable by the Placer 
County Air Pollution Control District (PCAPCD) and Placer County, and 
(2) quantified through an approved protocol by either the State of California or 
other similar entity and verified by a qualified verification body accredited by 
either the Climate Action Reserve or the State of California, or other similar 
entity as determined acceptable.  


These carbon credits would be used to offset both construction and operational 
GHG emissions of the project. Prior to purchase, the project applicant shall 
provide an analysis to Placer County and the PCAPCD for review and approval. 
This analysis shall include the project’s estimated emissions, calculation 
methodology, and proposed offset purchase. The applicant shall submit either the 
purchase certification from CAR registry or verification certification issued by a 
qualified verification body for all carbon offset credits purchased. In either case, 
the certification received for payment of credit shall indicate that the emissions 
are “retired.” 


Emissions and required offsets associated with specific NMMP project components will 
utilize emission estimates provided in Draft EIR Tables 16-4 and 16-5. The project 
applicant will provide documentation of compliance for review and approval by Placer 
County and the PCAPCD as a condition of final approval. 


SIGNIFICANCE AFTER MITIGATION 


Mitigation measures 10-2b through 10-2d in Section 10.0, Air Quality, would 
substantially reduce GHG emissions during construction. These items include the 
requirement to reduce the project-wide fleet average by 20 percent for nitrous oxide 
(NOx) as compared to CARB statewide fleet average emissions which would also reduce 
GHG emissions. Mitigation measure 6-9 implements habitat mitigation measures 
identified in Section 6.0, Biological Resources, which would mandate forest 
enhancement plans and conservation areas, as identified in the Northstar Habitat 
Management Plan (HMP), that lead to the sequestration of GHG emissions from the 
atmosphere and reduction of the risk for catastrophic wildfire. The purpose of the HMP is 
to achieve habitat management goals and provide a programmatic framework for long-
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term management, conservation, and monitoring of biological resources at Northstar 
while allowing for reasonable economic uses for development and recreational activities. 
Biological mitigation measure 6-9 requires 1:1 forest enhancement treatments for the 
project site for late-seral forest, riparian, and conifer forest habitat. Mitigation measure 
16-1 above would require the project to demonstrate reduction of its GHG emissions to 
below 1,150 metric tons annually through various mitigation measures and/or the 
purchase of carbon offsets. The Climate Action Reserve utilizes a standardized approach 
for the independent and rigorous verification of GHG emissions reductions reported by 
project developers into its offset registry. This standardized approach defines a 
verification process that promotes the relevance, completeness, consistency, accuracy, 
transparency and conservativeness of emissions reductions data reported in the CAR. The 
CAR has approval from the California Air Resources Board (CARB) to serve as an 
Offset Project Registry for the Compliance Offset Program under the State’s Cap-and-
Trade Program. Thus, implementation of these mitigation measures would reduce the 
project’s increase in GHG emissions to less than significant.  


IMPACT 16.2:  AB 32 Compliance 


The project is considered to have a significant impact if it would be in conflict with the 
AB 32 goals for reducing GHG emissions. In December 2008, CARB approved the 
AB 32 Scoping Plan outlining the State’s strategy to achieve the 2020 GHG emissions 
limit. This Scoping Plan, developed by CARB, proposes a comprehensive set of actions 
designed to reduce overall GHG emissions in California, improve the environment, 
reduce dependence on oil, diversify California’s energy sources, save energy, create new 
jobs, and enhance public health. As shown under the impact analysis below, the proposed 
project would contribute to the generation of GHG emissions, primarily from electricity 
consumption and tree removal activities. Therefore, this DEIR assesses the project’s 
potential to result in a significant GHG impact by determining its consistency with the 
AB 32 Scoping Plan and Senate Bill 2X (Renewables Portfolio Standard), which both 
require 33 percent of supply from renewable energy sources by 2020, and its consistency 
with AB 32 Scoping Plan GHG reduction measure F-1, Sustainable Forest Target, which 
sets the goal of planting 5 million trees statewide by the year 2020. The Northstar Habitat 
Management Plan and mitigation measure 6-9 (habitat mitigation) are consistent with 
reduction measure F-1. 


In terms of electric service, the project site is currently within the service area of the energy 
provider Liberty Utilities CalPeco. Therefore, for the purposes of this analysis, project-
estimated electrical use consumption is compared to Liberty Utilities CalPeco’s ability to 
comply with AB 32 Scoping Plan Strategy E-3, Renewables Portfolio Standard.  


According to the California Public Utilities Commission (2012), Liberty Utility CalPeco 
currently serves approximately 49,000 customers in California. Table 16-7 identifies the 
most recently available electric energy information for Liberty Utilities CalPeco as well 
as the current renewable energy mix.  



http://www.arb.ca.gov/cc/capandtrade/offsets/offsets.htm
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TABLE 16-7 
TOTAL ELECTRIC ENERGY CONSUMPTION AND RENEWABLE ENERGY MIX – 


LIBERTY UTILITIES CALPECO  


Electric Service Provider 
Total Energy 


Consumption (Annual 
KWh) 


Renewable Energy 
Mix Percentage 


Renewable KWh 
Annually 


Liberty Utilities CalPeco 
(current provider) 6,433,570,000 20% 1,286,714,000 


Source: Smart 2013  


As shown in Table 16-7, Liberty Utilities CalPeco delivered 6,433,570,000 kilowatt-
hours (kWh) over the course of one year, of which 20 percent was supplied from 
renewable energy sources. As noted under Table 16-6, full implementation of both 
project- and program-level components would result in an increase in electricity 
consumption of 7,062,191 kilowatt-hours per year. Adding this total to the amount Liberty 
Utilities CalPeco delivered in 2012 (6,433,570,000 kWh) would equal 6,440,632,191 kWh. 
Such an immediate addition of energy consumption would reduce Liberty Utilities 
CalPeco’s current renewable energy mix percentage to 19.9 percent. However, such a 
scenario is not likely, if not impossible, since the project-level components alone would take 
at least 10 years to construct.  


The Renewables Portfolio Standard program requires investor-owned utilities, electric 
service providers, and community choice aggregators to increase procurement from eligible 
renewable energy resources to 33 percent of total procurement by 2020. The purchase 
power contract involving Liberty Utilities CalPeco’s supply of electricity to its California 
customers guarantees the delivery of a specific and minimum verifiable amount of 
renewable energy (Smart 2012). The amount of guaranteed renewable energy for 2012 
and 2013 is 20 percent (Smart 2012). The amount of renewable energy mix supplied to 
Liberty Utilities CalPeco’s California customers in 2014 is set at 21.7 percent, and in 
2015 the renewable mix percentage is contractually set at 23.3 percent (Smart 2012). A 
new renewable energy mix requirements contract has yet to be established for years 
beyond 2015. While Liberty Utilities CalPeco has yet to execute any contracts relating to 
its procurement of Renewables Portfolio Standard–eligible energy for the years beyond 
2015, Liberty Utilities CalPeco is actively exploring its options and is confident that it 
will be able to enter the necessary commercial arrangements to satisfy its requirements 
under the Renewables Portfolio Standard program in 2016 and in the ensuing years 
(Smart 2013).  


The California Public Utilities Commission (CPUC) implements and administers the 
Renewables Portfolio Standard program in collaboration and cooperation with the 
California Energy Commission (CEC) and other agencies. The CPUC and the CEC 
monitor Renewables Portfolio Standard goals and results, including compliance reviews 
and enforcement, as necessary (CPUC 2011). These entities also require that electrical 
service providers prepare a renewable energy procurement plan and update that plan 
when necessary (CPUC 2011). The CPUC and the CEC review Renewables Portfolio 
Standard procurement plans for each electric utility provider and accept, reject, or modify 
the plans. Also, the CPUC and the CEC oversee electrical utility providers’ Renewables 
Portfolio Standard solicitations for renewable energy, review the results of solicitations 
submitted for approval by an electrical utility, and accept or reject proposed contracts 
based on consistency with the approved procurement plan.  
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The Liberty Utilities CalPeco electric service provider is overseen, through the 
requirement of submitting renewable energy procurement plans, by the CPUC and the 
CEC, which accept, reject, or modify these procurement plans as needed and review the 
results of solicitations submitted for approval by an electrical utility, such as Liberty 
Utilities CalPeco, and accept or reject proposed contracts based on consistency with the 
approved procurement plan.  


For the reasons above, the proposed project would not conflict with AB 32 goals for 
reducing GHG emissions from electricity consumption. Liberty Utilities CalPeco is 
expected to achieve the mandated requirements of the Renewables Portfolio Standard 
program regardless of the additional electricity consumption proposed by the project due 
to CPUC and CEC oversight.  


AB 32 Scoping Plan GHG reduction measure F-1, Sustainable Forest Target, sets the 
goal of planting 5 million trees statewide by the year 2020. While the project proposes to 
ultimately remove trees on up to 420 acres of forest lands, mitigation measure 6-9 
requires forest enhancement treatments and a conservation area effort, to ensure no net 
loss of the habitat in Northstar. These measures have a benefit to GHG through forest 
enhancement treatments that would result in increased timber growth rates, healthier 
forest stands and carbon sequestration as well as the reduction of the likelihood of 
catastrophic fire. Additionally, these lands would be protected from future development 
thus the benefit would remain in perpetuity. The purpose of the Northstar HMP is to 
achieve habitat management goals and provide a programmatic framework for long-term 
management, conservation, and monitoring of biological resources at Northstar while 
allowing for reasonable economic uses for development and recreational activities. 


The proposed project would not conflict with AB 32 goals for reducing GHG emissions, 
since Liberty Utilities CalPeco is expected to achieve the mandated requirements of the 
Renewables Portfolio Standard program due to CPUC and CEC oversight. This impact is 
therefore less than cumulatively considerable. 
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Ms. Laurel L. Impett, AICP 


Shute, Mihaly & Weinberger LLP 


396 Hayes Street 


San Francisco, California  94102 


 


Subject: Review of Transportation and Circulation Analysis  


 Village at Squaw Valley Specific Plan Draft Environmental Impact Report 


Dear Ms. Impett: 


 


As requested, MRO Engineers, Inc., has completed a review of the “Transportation and Circulation” 


analysis completed with respect to the proposed Village at Squaw Valley Specific Plan in Placer 


County, California.  The proposed project is the subject of a Draft Environmental Impact Report 


(DEIR), which was prepared by Ascent Environmental, Inc., for the Placer County Planning Services 


Division in May 2015.  The DEIR incorporates a traffic impact analysis completed by Fehr & Peers. 


This letter report documents the results of our detailed review of the Transportation and Circulation 


analysis presented in the DEIR.   


PROJECT DESCRIPTION 


The proposed Village at Squaw Valley Specific Plan project would be located on a 94-acre site 


within the larger Squaw Valley area.  A mixed-use development is proposed, which would include 


the following components (Ref.: DEIR, p. 2-3): 


• Main Village Area 


o Resort Residential:  Up to 1,493 bedrooms within 850 residential units. 


o Commercial:  297,733 square feet (SF) of tourist-serving space, including hotel common 


areas, conference rooms, retail, restaurants, etc.;  about 91,522 SF would be removed. 


o Mountain Adventure Camp (MAC):  90,000 SF recreation facility with indoor/outdoor 


pool system, water slides, indoor rock climbing, 300-seat movie theater, 30-lane bowling 


alley, and multi-generational arcade. 


o Parking:  3,297 parking spaces, with up to 1,800 additional spaces in podium parking 


under new buildings. 


• East Parcel 


o Employee Housing and Recreational Facilities: 50 employee housing units 


accommodating 300 employees. 


o Commercial Space:  20,000 SF, including a 15,000 SF shipping and receiving facility 


and a 5,000 SF market. 
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REVIEW OF TRANSPORTATION AND CIRCULATION ANALYSIS 


The traffic and transportation system impacts associated with the Village at Squaw Valley Specific 


Plan project are addressed in Chapter 9 – Transportation and Circulation of the DEIR.  Our review of 


that analysis revealed several issues that must be addressed prior to approval by Placer County of the 


proposed project and its environmental documentation.  These issues are presented below.   


1. Incomplete Set of Daily Traffic Analysis Scenarios – DEIR Table 9-18 (p. 9-38) presents an 


estimate of the volume of project-generated traffic on a daily basis for a Saturday in the winter 


season.  That estimate is 2,821 vehicles per day (VPD).  Although the DEIR Transportation and 


Circulation section presents no comparable daily traffic estimate for summer conditions, 


examination of the DEIR Air Quality section reveals this information. 


 Specifically, DEIR p. 10-15 says: 


Upon full buildout of the Specific Plan . . . the project would generate up to 2,821 


trips per day . . . during the peak day of the winter season and up to 8,410 trips per 


day  . . . during the peak summer season day. 


 In other words, the proposed project would generate three times more daily traffic in the summer 


than in the winter. 


However, DEIR p. 9-3 says: 


. . . summer daily conditions are not analyzed because the winter daily volume is 


much higher. 


Obviously, this statement is erroneous, given the daily traffic volume estimates presented above.  


As such, the DEIR traffic analysis must be revised to incorporate an analysis of traffic operations 


in the study area under summer daily conditions. 


Even in the unlikely event that the combined total of background/ambient traffic and project-


generated traffic is lower in the summer than in the winter, the addition of over 8,400 daily 


vehicles to the local road system (with all of them on Squaw Valley Road) will adversely impact 


traffic operations and the quality of life of nearby residents, as illustrated below.   


• Referring to DEIR Table 9-7 (p. 9-13), the capacity of Squaw Valley Road west of Squaw 


Creek Road is shown to be 15,000 VPD.  The project’s summer trip generation represents 56 


percent of this total.  In other words, over half of the total capacity of Squaw Valley Road 


will be consumed by project-related traffic.  Assuming for illustrative purposes that the 


existing summer traffic volume on this road segment is equal to the winter volume (as shown 


on DEIR Table 9-11, p. 9-17), addition of the project traffic would increase the daily traffic 


volume from 12,900 VPD to 21,310 VPD.  The volume/capacity (V/C) ratio would increase 


from 0.86 (LOS D) to 1.42 (LOS F).  This would represent a significant impact, as the DEIR 


significance criteria require operation of this road segment at LOS C or better. 


• On Squaw Valley Road west of State Route 89, the daily traffic volume would increase from 


12,600 VPD to 21,010 VPD, with a corresponding increase in V/C ratio from 0.56 (LOS A) 


to 0.93 (LOS E).  This would also represent a significant impact, as the DEIR significance 


criteria require operation of this road segment, which is within ½-mile of SR 89, at LOS D 


or better. 
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The failure to consider summer traffic operations on a daily basis is a significant deficiency in 


the DEIR, which can only be remedied by modifying the traffic analysis and recirculating the 


DEIR for further public review.  


2. Incomplete Set of Peak-Hour Traffic Analysis Scenarios – The traffic impact analysis 


addressed conditions in the following three peak-hour scenarios: 


• Winter Saturday AM Peak Hour, 


• Winter Sunday PM Peak Hour, and 


• Summer Friday PM Peak Hour. 


 With regard to the first of those scenarios, the DEIR states (p. 9-4): 


The winter a.m. peak hour analysis represents conditions on a Saturday morning 


when the most skiers use the mountain. 


This statement illuminates a deficiency in the traffic analysis, as the fact that the most skiers are 


using the mountain means that they are already at Squaw Valley; they are not travelling to 


Squaw Valley.  Consequently, rather than evaluating conditions representing travel by patrons of 


the proposed project, this scenario primarily reflects traffic flow associated with day-use skiers.  


In that regard, we note that the DEIR says (p. 9-37): 


The proposed project would not be expected to affect the number of day-use skiers . . . 


Consequently, the analysis of the winter Saturday AM peak hour is of little value in determining 


the environmental impacts of the proposed project. 


The DEIR Transportation and Circulation section presents a fairly detailed description regarding 


the selection of the specific hours to be analyzed.  However, there is no indication that the 


process employed in establishing the specific study periods considered the appropriate day of the 


week to be analyzed. 


In this regard, the traffic analysis is somewhat contradictory, in that the winter analyses 


addressed Saturday and Sunday conditions, while the summer analysis treated the Friday PM 


peak hour as the critical analysis time period.  The DEIR supports consideration of the summer 


Friday PM peak hour, as follows (DEIR, p. 9-3): 


For this DEIR, the summer condition represents a Friday afternoon peak hour in 


August . . . Friday afternoon conditions typically represent peak conditions resulting 


from various recreational activities and overnight visitor travel to seasonal 


residences, rentals, or other lodging accommodations. 


We can’t help but wonder:  If Friday afternoon is the peak time in the summer, why not in the 


winter, when all of the same conditions regarding recreational activities (e.g., skiing) and 


overnight visitor travel (such as the proposed project) apply? 


The need for an analysis of the winter Friday PM peak hour is further supported by a cursory 


examination of the project trip generation estimates documented in the DEIR Transportation and 


Circulation section.  Although the peak-hour trip generation estimates for winter and summer 


conditions are presented separately in the DEIR (Winter: Table 9-18, p. 9-38 and Summer: Table 


9-19, p. 9-43), for convenience in comparing the numbers, we have combined them into Table 1.  
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TABLE 1 


Trip Generation Comparison 


Land Use Size 


Winter
1 


Summer  


Friday PM Peak Hour
2 


Saturday AM Peak Hour Sunday PM Peak Hour 


In Out Total In Out Total In Out Total 


Hotel/Condo/Fractional Cabin Units 


(Guest/Deliveries/Retail/Restaurant) 
1,286 units 


after lock-


offs 


58 50 108 38 98 136 240 236 476 


Hotel/Condo/Fractional Cabin Units 


(Employees) 
29 5 34 2 54 56 26 77 103 


TOTAL TRIPS 87 55 142 40 152 192 266 313 579 


TRIP GENERATION RATE (Trips/Unit) 0.068 0.043 0.111 0.031 0.118 0.149 0.207 0.243 0.456 


Notes: 
1
 Source:  DEIR, Table 9-18, p. 9-38. 


2
 Source:  DEIR Table 9-19, p. 9-43. 
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For simplicity, we have used the format employed in DEIR Table 9-19, which combines the 


various lodging categories into a single class while distinguishing between guest and employee 


trips.  Note also that, because the summer trip generation estimate for the lodging facilities also 


reflected the on-site retail and restaurant space, we have included those land uses in the values 


presented in Table 1, so as to provide comparable numbers. Table 1 excludes the Mountain 


Adventure Camp (which is shown to generate very few trips) and the East Parcel land uses. 


As shown, in the summer Friday PM peak hour, the proposed project is estimated to generate 


over four times as much traffic as in the winter Saturday AM peak hour.  Compared to the winter 


Sunday PM peak hour, the summer Friday PM peak hour represents over three times as much 


project-generated traffic. 


Given the fact that Squaw Valley is known the world over as a ski resort, it is difficult to 


understand why the greatest volume of project traffic would occur in the summer, and by a 


sizable margin.  Although we recognize that one of the project objectives relates to development 


of a “year-round, destination resort,” another objective is to provide a resort that is, “on par with 


peer world class North American ski destinations.”  It seems that the traffic impact analysis has 


substantially underestimated the volume of winter peak-hour traffic. 


While the three peak-hour scenarios presented in the DEIR may contribute to a limited 


understanding of the traffic impacts associated with the proposed project, those impacts will not 


be fully revealed and understood until an analysis scenario addressing conditions during the 


winter Friday PM peak hour is completed and distributed for public review. 


Furthermore, given the substantial volume of project traffic estimated to occur in the summer 


Friday PM peak hour (which reflects the time when weekend guests will arrive at Squaw 


Valley), it seems logical to address the key time period when those guests will depart the 


proposed project.  Specifically, the DEIR should also evaluate traffic operations during the 


summer Sunday PM peak hour. 


3. Incorrect Trip Generation Estimate – The trip generation estimate for the proposed project 


contains several questionable elements. 


• For the East Parcel retail land use (5,000 SF), the volume of traffic for summer Friday PM 


peak-hour conditions (DEIR Table 9-19, p. 9-43) was appropriately estimated using 


information presented in the Institute of Transportation Engineers (ITE) Trip Generation 


Manual (Ninth Edition, 2012). However, the estimate is based on applying the average trip 


rate for a shopping center.  This is wrong for several reasons.   


o First, because of the typical trip generation pattern for shopping centers (i.e., the bigger 


they get, the fewer trips they generate per 1,000 SF), the average trip generation rate 


provided in the ITE Trip Generation Manual is never used by knowledgeable 


professionals.  Instead, the logarithmic formula is typically used.  DEIR Table 9-19 (p. 


9-43) shows that the East Parcel retail would generate 19 total trips in the Friday PM 


peak hour, based on the average ITE rate (as applied in the DEIR). Correctly applying 


the logarithmic formula indicates it would generate 80 trips, over four times more. 


o Second, perhaps more importantly,  the 5,000 SF retail store is not a shopping center; it’s 


a convenience market.  Specifically,  DEIR p. 9-39 says, “. . . it would serve local, 


convenience shopping needs of project employees who reside in the East Parcel” and, 
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further, “. . . would also attract ‘pass-by’ trips from Squaw Valley Road.”  In contrast, 


according to the ITE Trip Generation Manual: 


A shopping center is an integrated group of commercial establishments 


that is planned, developed, owned and managed as a unit. [Emphasis added] 


Further, in the ITE Trip Generation Manual, the average size of the surveyed shopping 


centers is 376,000 SF (i.e., 75 times bigger than the East Parcel retail), while the average 


size of convenience markets is 3,000 SF, which is comparable to the East Parcel store. 


o Third, because it’s a convenience market and not a shopping center, the correct trip rate 


to apply is for convenience markets.  The ITE Trip Generation Manual has two 


categories of these markets – one for stores open 24 hours and one for stores open 15 – 


16 hours.   


� For a 24-hour convenience market, the PM peak-hour trip rate is 52.41 trips/1,000 


SF, which would result in an estimated total of 262 PM peak-hour trips (instead of 


19).   


� For a 15 – 16-hour store, the trip generation rate is 34.57 trips/1,000 SF.  Applying 


that rate would indicate that the East Parcel retail would generate 173 PM peak-hour 


trips.   


� Based on information provided in the ITE Trip Generation Handbook (Third 


Edition, August 2014), about half of the convenience market trips would be pass-by 


trips (i.e., trips associated with vehicles that are already on the adjacent road), 


compared to 34 percent for a shopping center. Applying the pertinent percentages to 


the retail trip estimates reveals the following net trip generation values: 


� Shopping center average rate:  19 trips minus 34 percent pass-by = 13 net trips 


� Shopping center logarithmic formula: 80 trips minus 34 percent pass-by = 53 net 


trips 


� 24-hour convenience market:  262 trips minus 51 percent pass-by = 128 net trips 


� 15 – 16-hour convenience market:  173 trips minus 51 percent pass-by = 85 trips 


When the East Parcel retail is appropriately treated as a convenience market, it is 


found to generate at least 6.5 times as much traffic as the DEIR indicates.  This 


difference is clearly substantial.   


• There is no description of the basis for the number of trips estimated for the “Miscellaneous” 


land use category in DEIR Table 9-18 (p. 9-38).  According to the applicable footnote in the 


table, this land use category includes “delivery trucks, emergency/utility service vehicles, 


transit, taxi, and other (e.g., pick-up/drop-offs) trips.” On a daily basis, the table indicates 


there will be 100 miscellaneous trips (50 inbound and 50 outbound), while in the two peak-


hour periods, there will be 20 trips in the Saturday AM (10 in and 10 out) and in the Sunday 


PM, there will be 15 trips (5 in and 10 out).  Given the lack of documentation and the 


“roundness” of the numbers, it is difficult to escape the conclusion that the estimates were 


simply fabricated from thin air. 
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• The condo hotel and fractional cabin trip generation estimates were based partly on the guest 


parking supply (i.e., 0.75 guest parking spaces per 1-bedroom unit, 1.0 guest parking space 


per 2-bedroom unit, and 1.25 guest parking spaces per 3-bedroom unit, as presented in the 


parking analysis in DEIR Appendix G).  Derivation of a trip generation estimate based on 


the proposed parking supply is contrary to standard practice in the traffic engineering 


profession.  There is simply no connection between the number of parking spaces and the 


volume of traffic generated in any peak-hour period.  To be valid, the trip generation 


estimate must be based on the size of the actual “generator,” which in this case is the number 


of lodging units. 


Moreover, if the proposed parking supply is inadequate, the project’s trip generation will be 


under-estimated.  Of particular concern in this case is the proposal to provide only 0.75 


parking spaces per 1-bedroom unit at a development where surveys show that 82 - 86 


percent of the visitors and guests arrive by auto.  (Ref.:  DEIR Tables 9-12 through 9-15, pp. 


9-18 through 9-21)  According to the trip generation tables presented in DEIR Appendix G, 


1,118 of the 1,255 condo hotel units (i.e., 89 percent) will be 1-bedroom units.  Thus, 


inadequate parking will be provided due to allocation of less than one parking space per unit 


to almost 90 percent of the lodging development.  (See comment 10 below.) 


In addition to the fact that guests will be left scrambling to find a place to park their vehicles, 


the volume of project-generated traffic has been under-estimated by 20 – 25 percent.  


• DEIR p. 9-37 says, “[t]he proposed project would not be expected to affect the number of 


day-use skiers, or any of their travel behaviors . . .”  The validity of this statement is clearly 


questionable. As noted above, one of the project objectives is to provide a resort that is, “on 


par with peer world class North American ski destinations.” Achieving this objective will 


certainly result in substantial growth in day-skier demand.  Moreover, it seems obvious that 


part of the reason for building 29,530 SF of restaurants, 27,700 SF of retail, and the 90,000 


SF “Mountain Adventure Camp” is to attract more day-use skiers from other ski areas.  The 


project trip generation estimate must reflect this likelihood. 


• In fact, it’s reasonable to expect that the Mountain Adventure Camp, with its extensive and 


challenging recreational opportunities will become an attraction in its own right.  Despite 


this, DEIR Table 9-18 indicates that the MAC will generate a grand total of 58 guest trips 


over the course of an entire Saturday, with 4 guest trips in the Saturday AM peak hour and 6 


guest trips in the Sunday PM peak hour.  Again, the project trip generation estimate must be 


revised to include a more realistic assessment of the magnitude of this attraction. 


4. Failure to Analyze Project Impacts on the Interstate 80 Freeway – The DEIR presents an in-


depth analysis of traffic operations on SR 89 and Squaw Valley Road. However, no 


consideration is given to the potential impacts of the proposed project on Interstate 80 (I-80), 


which will serve a substantial portion of the project-generated traffic. 


 Among the intersections included in the analysis are SR 89/I-80 Westbound Ramps and SR 89/I-


80 Eastbound Ramps.  DEIR Exhibit 9-10 (p. 9-51) illustrates the “Project-Only Trips.”  Review 


of that figure reveals that a total of 152 PM peak-hour project-generated trips were assigned 


to/from the west on I-80 on a summer Friday.  Those 152 trips represent 25 percent of the total 


project trip generation in the summer Friday PM peak hour.  In that same summer Friday PM 


peak-hour period, 96 project-related trips (17 percent of the project-generated total) were 


assigned to/from the east on I-80. 
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Despite the fact that I-80 was projected to carry a substantial portion of the traffic generated by 


the proposed project, no analysis was conducted to assess potential project-related traffic impacts 


at the I-80/SR 89 on- or off-ramps or the merge/diverge points where those ramps meet the 


freeway mainline.  Further, no analysis of project-related impacts on the I-80 mainline was 


performed.  Consequently, it is impossible to determine whether the proposed project will 


adversely impact traffic operations on the freeway or its ramps. To ensure a thorough analysis of 


potential traffic impacts, it is essential that these analyses be performed and documented in a 


revised DEIR. 


5. Inadequate Documentation of Vehicle Miles Traveled (VMT) Estimate – Certain of the 


analyses documented in the DEIR Air Quality section (Chapter 10) are based upon, “. . . an 


estimate of project-generated vehicle trips and VMT developed as part of the analysis presented 


in Chapter 9. ‘Transportation and Circulation’ (Fehr & Peers 2014) . . .” (DEIR p. 10-12) 


Further, “[t]he VMT was calculated by Fehr & Peers, the traffic consultant that prepared the 


EIR’s Transportation and Circulation (Chapter 9) analysis.”  (DEIR p. 10-12)   


 Similar references are found in DEIR Chapter 16, Greenhouse Gases and Climate Change. 


 Careful review of the Transportation and Circulation analysis presented in DEIR Chapter 9 


reveals no mention of VMT and certainly no documentation of the assumptions and procedures 


employed in developing any VMT estimates.  In fact, a digital search of the chapter reveals only 


a single reference to VMT or vehicle miles traveled; that reference occurs in the description of 


the Lake Tahoe Regional Plan and bears no relationship to the specific travel characteristics of 


the proposed project. 


In any event, the project’s VMT estimates are presented on DEIR p. 10-15, as follows: 


Upon full buildout of the Specific Plan . . . the project would generate up to 2,821 


trips per day and 85,398 VMT in Placer County and/or the MCAB [Mountain 


Counties Air Basin] during the peak day of the winter season and up to 8,410 trips 


per day and 172,168 VMT in Placer County and/or the MCAB during the peak 


summer season day. (According to the analysis presented in Chapter 9, 


‘Transportation and Circulation,’ another 86,912 VMT would be generated by the 


project on a peak summer day that would occur outside of this area but this portion 


of VMT would be split among areas of Nevada, El Dorado County, and counties in 


the Sacramento and Bay Area regions [Fehr & Peers, 2014].  


First, we note that these VMT estimates are inaccurate because of the deficiencies in the trip 


generation estimates described above.  Correcting the trip generation errors will result in higher 


VMT values. 


In addition, the VMT estimates are difficult to comprehend, particularly with respect to the 


summer estimate, for which “. . . another 86,912 VMT would be generated by the project on a 


peak summer day that would occur outside of this area . . .”  The meaning of this statement is 


unclear, to say the least.  Do these trips never enter the study area in the immediate vicinity of 


the proposed project?  If so, what is the nature of the trips?  Why do such trips only occur in the 


summer? 


The derivation of the VMT values must be explained in greater detail to clarify exactly how the 


estimates were derived. 
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6. Questionable Average Trip Length Estimate – The VMT estimates described above in 


combination with the project trip generation estimates can be used to derive an average trip 


length for the proposed project.  Using the VMT and daily trip generation figures, the following 


average trip lengths result: 


• Peak winter day:  Average trip length = 30.3 miles (i.e., 85,398 VMT / 2,821 daily trips) 


• Peak summer day:  Average trip length = 31.1 miles (i.e., (172,168 VMT + 89,612 


additional VMT ) / 8,410 daily trips) 


However, these average trip lengths may not be reasonable.  The Squaw Valley travel surveys 


documented in the DEIR show the following trip origins for summer and winter overnight 


guests; the same percentages apply to both seasons (Ref.: Table 9-12, p. 9-18 for winter 


overnight guests and Table 9-15, p. 9-21 for summer overnight guests): 


• Bay Area:  38 percent, 


• Sacramento/Central Valley:   13 percent, and 


• Reno/Sparks:  10 percent. 


Thus, these three locations account for 61 percent of the guests at Squaw Valley. 


 According to Yahoo! Maps, the average travel distance to Squaw Valley from each of these trip 


origins is as follows: 


• Bay Area:  195 miles (from San Francisco), 


• Sacramento/Central Valley:   109 miles (from Sacramento, which is conservative since most 


Central Valley origins would be substantially farther from Squaw Valley), and 


• Reno/Sparks:  44 miles (from Reno). 


Based on these values, the weighted average trip length for guests coming from these three 


locations is over 92 miles.  Although it is possible that the combination of guest trips with the 


other types of trips might result in an overall average trip length of about 30 miles, it is 


impossible to be sure of this, given the limited information provided in the DEIR. 


 Because this information is critical to the analysis of project-related air quality and greenhouse 


gas emissions impacts, the VMT estimate must be explained in greater detail, so the public can 


be assured of its validity. 


7. Specific Plan Policies Ensure Future Traffic Congestion – As presented on DEIR p. 9-33, 


Specific Plan Policy CP-1 states that: 


During peak periods, LOS F is acceptable within the Plan Area . . . 


Although we recognize that Placer County allows such a policy to be adopted within a specific 


plan area, we believe it bears noting that this policy will ensure the presence of substantial traffic 


congestion in the vicinity of Squaw Valley and could even result in the creation of hazardous 


conditions.  This would become a particular issue in the event that Squaw Valley proposes a 


future expansion.   
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First, it should be noted that LOS F is defined as the worst possible roadway system operation.  


It represents a condition under which traffic demand exceeds the capacity of the roadway 


facility.  For traffic signal-controlled intersections, LOS F means that the average driver was 


delayed for over 80 seconds.  At a stop sign, a driver would be delayed for over 50 seconds. 


Under this policy, no matter how much congestion exists or how long delays might become at 


local intersections, traffic operations will still be defined to be at LOS F, as there is no lower 


level of service category .  Consequently, for any future analysis of traffic operations, even if 


local intersections or roadway segments are found to operate at LOS F, the addition of traffic 


associated with a proposed project will still result in LOS F; it will be impossible to have a 


significant traffic impact. 


Considering LOS F operation to be acceptable will have safety impacts, as well.  For example, 


intersection delays such as those described above typically result in extensive queues of vehicles 


waiting to pass through an intersection.  Such queues can be a serious impediment to the flow of 


emergency vehicles.  Delays to ambulances or police or fire vehicles can obviously have life or 


death consequences.  This is a particular concern in rural or mountainous areas, such as Squaw 


Valley, where the road system is constrained by topography and few (if any) alternative 


emergency access routes are available.  


In addition, implementation of this policy will almost certainly result in adverse impacts in the 


form  of air quality and greenhouse gas emission deficiencies. 


8. Emergency Vehicle Access – The DEIR contains an extensive discussion of emergency access 


issues within the Specific Plan area.  However, the project-related impacts on off-site emergency 


vehicle response are virtually ignored.   


 Squaw Valley Road and State Route 89 are the only roadways by which emergency vehicles 


could approach or depart the proposed project.  What will be the effect on emergency vehicle 


response time when Squaw Valley Road between Squaw Creek Road and the village area 


operates at LOS F under Existing Plus Project conditions (DEIR Table 9-20, p. 9-49)?  Or when 


queues in the two eastbound lanes on Squaw Valley Road at SR 89 reach 800 – 825 feet under 


those same conditions (DEIR Table 9-22, p. 9-62)?  Or when most segments of SR 89 operate at 


LOS E (i.e., virtually at capacity), also under Existing Plus Project conditions (DEIR Table 9-23, 


p. 9-64)? 


 DEIR Appendix J presents a “Wildland Fire Evacuation Plan.” The plan provides valuable 


information to assist residents in being prepared to evacuate in the event of a wildfire.  It 


instructs residents to take Squaw Valley Road to SR 89, then to either Truckee or Tahoe City, 


whichever is away from the fire. Unfortunately, the plan seems to reflect no quantitative analysis 


with respect to whether adequate capacity exists on those roads to accommodate the crush of 


traffic that will occur during an evacuation.  Further, there is no indication of the incremental 


impacts of the added traffic resulting from construction of the proposed project. 


 On a “typical” day, the added delays caused by the proposed project’s traffic would be 


inconvenient.  On a day when a wildfire threatens, the effects of the additional traffic could be 


dire. 


9. Deficient Mitigation Measures – The DEIR presents a number of mitigation measures aimed at 


offsetting the significant impacts identified in the Transportation and Circulation section. 
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• Mitigation Measure 9-1a (DEIR p. 9-56) calls for development of a “predictive model” to 


identify days when the various traffic management procedures will be needed.  Specifically, 


the model is intended to identify days when Squaw Valley Road will exceed a traffic volume 


of 13,500 VPD.  But DEIR p. 9-8 accurately says, “Peak attendance days can be difficult to 


forecast . . .”  This calls into question the feasibility of the mitigation measure. At their very 


best, travel demand forecasting models are imprecise tools.  The output from such a model is 


typically rounded off severely and, even then, there’s limited expectation that the predicted 


values will be accurate. In short, there is little assurance that the required “predictive model” 


will be effective in accurately determining the need for traffic management activities. 


• We also note that there seems to be an expectation that Mitigation Measure 9-1a will only 


apply on “ski days.”  However, given the project objective regarding development of a year-


round destination resort, assurance should be provided that the traffic management plan will 


be implemented any time the 13,500 ADT threshold will be exceeded, regardless of time of 


year.  


• Mitigation Measure 9-2a (DEIR, p. 9-58) calls for restricting northbound Far East Road to 


right-turns only at Squaw Valley Road during the PM peak hour (on peak days only).  What 


if drivers need to go left?  There is no discussion of mitigation-related impacts. 


• Mitigation Measure 9-2a also says, “Information provided by the project applicant team 


suggests the configuration may already be in existence when traffic management is 


implemented.”  If it already exists, it’s not project-related mitigation.  The DEIR should 


identify another feasible mitigation measure to offset this significant impact. 


• Mitigation Measures 9-2b, 9-2c, and 9-2d (DEIR, p. 9-58) all call for stopping traffic on 


Squaw Valley Road to allow vehicles on side streets to turn onto Squaw Valley Road, but 


provide no information regarding the impacts to Squaw Valley Road traffic (i.e., delays and 


queues).  The adverse impacts associated with implementing these measures must be 


revealed. 


• Mitigation Measure 9-4 (DEIR, p. 9-61) calls for providing substantially more signal time 


for northbound left turns at SR 89/Squaw Valley Road, in order to reduce the length of the 


left-turn queue.  The added signal time would come out of the time currently allocated to the 


southbound thru and right-turn movements.  No information is provided regarding the effects 


on southbound traffic (especially with regard to delays and queues).  Again, the adverse 


impacts associated with implementing this measure must be revealed. 


10. Inadequate Parking Supply – The DEIR Transportation and Circulation section incorporates the 


results of a parking analysis completed by LSC Transportation Consultants (Village At Squaw 


Valley Parking Analysis, September 22, 2014), which is presented within DEIR Appendix G. 


According to that report (p. 3): 


The analysis of condominium hotel parking is based on the rate of 0.75 spaces per 1 


bedroom unit for guests. 


This parking ratio is strictly an assumption, and is not based on any analysis of actual parking 


conditions at Squaw Valley.  The LSC report attempts to justify the adequacy of this parking 


ratio through the conduct of a literature review and by referring to the parking ratios that apply at 


other locations.  The other locations referred to in the analysis had a wide range of parking 


ratios, from as low as 0.86 spaces per unit to as high as 1.66 spaces per unit.  The composition of 
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the study locations apparently also varied greatly, in terms of the numbers of bedrooms per unit.  


(The specific composition of the other locations is not always specified.) 


To be fair, we note that the parking ratios at the locations referred to above include both guest 


and employee parking needs, while the assumed ratio of 0.75 space per unit relates only to guest 


parking requirements. However, the LSC parking analysis specifies an employee parking 


requirement of only 0.11 space per unit at Squaw Valley.  This value is based on surveys of 


existing Squaw Valley USA employees, so it reflects the actual travel characteristics (in terms of 


travel mode (auto or other), vehicle occupancy, and whether they live in the Squaw Valley 


employee housing) of those individuals.  Applying that employee parking factor to the results of 


the literature review suggests guest parking ratios as high as 1.55 spaces per unit. 


The parking study concludes: 


Based on this review, a guest parking rate for the proposed project is 0.75 space per 


one-bedroom unit plus 0.25 space per bedroom over one bedroom, for a total of 1.00 


guest spaces per two-bedroom unit and 1.25 per three-bedroom unit. 


The justification for these recommended ratios seems particularly flimsy when viewed in the 


light of the travel surveys conducted by Squaw Valley, which are documented in DEIR Tables 9-


12 through 9-15 (pp. 9-18 through 9-21).  Those tables identify the travel characteristics of 


Squaw Valley guests, including their travel mode.  Key findings revealed on the tables are as 


follows: 


• Table 9-12 – Travel Characteristics of Skiers/Boarders and Winter Overnight Guests at 


Squaw Valley 


o Skiers/Boarders: Auto = 82 percent 


o Overnight Guests:  Auto = 82 percent 


o Overnight Guests:  Airplane & Rental Car = 18 percent 


• Table 9-13 - Travel Characteristics of Village at Squaw Valley Winter Visitors and 


Employees 


o Visitors:  Auto = 85 percent 


o Employees:  Auto = 82 percent 


• Table 9-14 - Travel Characteristics of Village at Squaw Valley Summer Visitors and 


Employees 


o Visitors:  Auto = 86 percent 


o Employees:  Auto = 82 percent 


• Table 9-15 - Travel Characteristics of Summer Overnight Guests 


o Auto = 85 percent 


o Airplane & Rental Car/Shuttle = 15 percent 
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According to Squaw Valley’s own surveys, between 82 and 86 percent of guests at Squaw 


Valley arrive by auto.  Further, according to the survey results presented in Table 9-12, an 


additional 18 percent of winter overnight guests arrive by rental car, meaning that a total of 100 


percent of those individuals arrive by auto.  Table 9-12 confirms this, as it literally shows “0%” 


for every other travel mode for overnight guests. 


Similarly, Table 9-15 shows that up to 100 percent of summer overnight guests arrive by auto, 


although it is unclear how many of the “Rental Car/Shuttle” guests are in rental cars and how 


many are on a shuttle. 


In any event, it is clear that provision of 0.75 parking space per unit for one-bedroom condo 


hotel units will result in insufficient parking at Squaw Valley.  If 100 percent of winter overnight 


guests arrive by auto, as revealed by Squaw Valley’s surveys, a minimum of 1.0 space per unit 


will be necessary to provide adequate parking.   


This is a significant issue, given that one-bedroom condo hotel units predominate in the 


proposed lodging scheme.  The trip generation tables presented in DEIR Appendix G reveal that 


1,118 of the 1,255 total units (after lock-off) will be one-bedroom units.  Thus, 89 percent of the 


lodging units will have inadequate parking.  Specifically, although one space per unit (i.e., 1,118 


parking spaces) will be required for the one-bedroom units, only 0.75 space per unit will be 


provided (i.e., 839 spaces).  The obvious result is a parking deficit of 279 spaces for that 


component of the proposed project. 


The parking deficit specified here relates only to the one-bedroom units, but it is likely that 


corresponding inadequacies will apply to the two-bedroom and three-bedroom units.  If each of 


those unit types has a similar parking deficiency of 0.25 space per unit, an additional shortage of 


35 spaces would result, for a total parking deficiency of 314 parking spaces. 


Although parking is not technically a CEQA issue, as noted earlier, the proposed project’s trip 


generation estimate was based on the parking supply estimate.  Further, such a substantial 


parking deficiency has implications with respect to air quality and greenhouse gas emissions, as 


late-arriving patrons will be forced to circulate through the parking facilities in a fruitless effort 


to find an available space. Moreover, the potential exists for vehicles to be queued out from the 


parking facilities onto Squaw Valley Road, as drivers search for the rare available parking 


spaces, with some of those drivers inevitably waiting in parking aisles for other drivers to depart, 


thereby blocking on-site traffic flow. 


These potential environmental impacts, which have been ignored in the DEIR, must be 


addressed. 


11. Inadequate Consideration of Construction Impacts – DEIR p. 9-66 states that project 


construction: 


. . . would generate a substantial amount of truck and employee trips, which would 


use SR 89 and Squaw Valley Road to access the Village Area. 


That page of the DEIR also says: 


Construction activities are anticipated to require up to an estimated 136 


construction workers during this most intense year of construction.  
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 Because construction workers might be unlikely to ride-share, these 136 construction workers 


could generate 136 inbound trips in the AM peak hour and 136 outbound trips in the PM peak 


hour.  In addition, other forms of construction traffic will occur during those peak-hour periods 


including deliveries of material and equipment, ready-mix trucks, food vendors, etc. 


Comparing this volume of construction period peak-hour traffic to the project trip generation 


estimate suggests that a detailed traffic analysis for construction conditions is warranted.  


Specifically, DEIR Table 9-18 (p. 9-38) shows that 92 inbound trips are projected for the 


Saturday AM peak hour.  This is at least 44 inbound AM peak-hour trips fewer than could 


reasonably be expected during the construction period.  The project’s outbound traffic estimate 


for the Sunday PM peak hour is slightly higher than the likely construction traffic volume (159 


versus 136+), but the construction traffic estimate is considerable. 


Given the likelihood that peak hour traffic volumes associated with construction activity will be 


generally similar to the volumes associated with the proposed project, it seems reasonable to 


expect that the impact of those trips on the study area intersections and road segments should be 


evaluated. Of course, the construction activity will primarily occur on weekdays, when 


background traffic volumes on the study area road system might be higher than on weekends.  


Therefore, the construction traffic analysis should address weekday AM and PM peak hours. 


Although the DEIR claims that it would be “speculative” to perform any quantitative analysis, 


the fact is that sufficient project-related information is presented to allow such an analysis to be 


conducted. 


CONCLUSION 


Our review of the Transportation and Circulation analysis incorporated into the Draft Environmental 


Impact Report for the proposed Village at Squaw Valley Specific Plan revealed several issues 


potentially affecting the validity of the conclusions and recommendations presented in that 


document.  Of particular concern is the failure to address all of the time periods during which traffic 


impacts are reasonably likely to occur.  We are also highly concerned about the deficient project 


traffic estimates employed in the analysis, and the related shortcomings in the analysis of emergency 


vehicle access, construction traffic impacts, and air quality and greenhouse gas emissions impacts. 


These issues and the others described above must be addressed prior to approval by Placer County of 


the proposed project and the related environmental documentation. 


We hope this information is useful.  If you have questions concerning any of the items presented 


here or would like to discuss them further, please feel free to contact me at (916) 783-3838. 


Sincerely, 


MRO ENGINEERS, INC. 


 


Neal K. Liddicoat, P.E. 


Traffic Engineering Manager 
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�e Public Services and Utilities component of the Speci�c Plan 
includes a variety of public and private services and utilities to 
support the needs of the Plan Area. Services include law enforcement, 
�re protection, solid waste collection and disposal, public schools, 
libraries and County services. �e utilities include water, wastewater, 
drainage, and dry utilities for electrical service, telephone, cable TV, 
and propane gas.


�e Speci�c Plan de�nes how and where services are to be 
provided within the Plan Area. �e proposed improvements shown 
are conceptual, based on the land use plan. �ese conceptual 
improvements are re�ective of the extent of services and utilities 
needed to serve the Speci�c Plan at full development. �e exact sizing 
and location of proposed utilities will be determined during each 
phase of the project. However, �nal infrastructure improvements 
shall closely follow designs illustrated in the water, wastewater 
and drainage plans provided in this section. �ese services have 
been planned so that they can be phased to adequately support the 
development as it occurs. 


�ere are existing utilities in the Plan Area that, to the extent 
practical and feasible, will be utilized in conjunction with the 
proposed infrastructure.


Goal PU-1:  Create a comprehensive system of public services and 
utilities that accommodates the development within 
the Plan Area.


Goal PU-2:  Conserve and protect resources through the use and 
implementation of e!cient utility system designs 
and technologies.


Goal PU-3:  Minimize the risk of loss of life, injury, and damage 
to property and resources resulting from unwanted 
�res.


Policy PU-1:  Build the necessary water, wastewater, and drainage 
infrastructure and dry utilities to serve the Plan Area 
with each phase of development. 


Policy PU-2:  Encourage the use of water in an e!cient manner, 
reduce wastewater �ows through the use of water 
e!cient �xtures consistent with the Uniform 
Plumbing Code, and incorporate storm water Best 







Management Practices (BMPs) and low impact 
development (LID) through cost e"ective design and 
feasible construction techniques.


Policy PU-3:  Work with the Squaw Valley Public Services District 
to develop a well �eld and operational approach that 
minimizes drawdown on municipal and private wells, 
and does not substantially diminish �ows in Squaw 
Creek.


Policy PU-4:  Promote and encourage recycling of consumer and 
business waste in order to reduce land�ll requirements 
and lengthen service of existing land�lls. Incorporate 
recycling programs and inform guests about 
conservation opportunities and programs.


Policy PU-5:  Provide for �re, police, and other community services 
adequate to serve the needs of the Plan Area.


Policy PU-6:  Implement Best Management Practices (BMPs) and 
Low Impact Development (LID) measures that will 
protect surface water quality and contribute to the 
Total Maximum Daily Load (TMDL) goals for Squaw 
Creek and the Lower Truckee River.


Policy PU-7: Implement erosion control and water quality 
measures identi�ed in the Placer County Storm Water 
Management Manual and Grading Ordinance and 
Low Impact Development Guidebook, including the 


Water Squaw Valley Public Service District


Wastewater Squaw Valley Public Service District / 
Tahoe Truckee Sanitation Agency


Drainage Placer County for public roads; 
otherwise drainage facilities are 
provided by private entities


Public Schools (K-12) Tahoe Truckee Uni�ed School District


Law Enforcement Placer County Sheri"’s Department 
(PCSD)


California Highway Patrol


Fire Protection Squaw Valley Fire Department


Solid Waste Collection Tahoe Truckee Sierra Disposal 
Company, Inc.


Libraries Placer County


County Services Placer County


Propane AmeriGas


Electrical Service Liberty Energy


Telephone AT&T, Verizon, T-Mobile


Television & Broadband Suddenlink, DirecTV 


Squaw Valley Public Service District


mutual water


company option


removed


Work with the Squaw Valley Public Services District 







Guidebook section for LID Site Design and Run-O" 
Management Measures for Placer County in the High 
Sierra Areas.


Policy PU-8:  All new dry utilities shall be underground and 
coordinated with utility providers regarding location 
and size of new facilities to serve the Plan Area.


Policy PU-9:  Coordinate with utility providers to ensure existing 
service is uninterrupted.


Policy PU-10: To the extent feasible, the project will explore the use 
of alternative energy initiatives which could include 
Micro-Hydro Electric, Wind, and Solar technologies 
as they become an economically viable resource.


�e aquifer beneath the valley �oor provides domestic and irrigation 
water supply for four primary users: Squaw Valley Resort, Squaw 
Valley Public Service District, the Squaw Valley Mutual Water 
Company, and the Resort at Squaw Creek. �ere are also several 
minimal use wells in the Valley that draw from the aquifer. 


�e Plan Area is located within the Squaw Valley Public Service 
District (SVPSD) boundaries. �e District was organized under the 


provisions of Division 12 of the Water Code, and incorporated in the 
State of California on March 30, 1964. 


�e groundwater basin technical analysis prepared indicates that 
there is su!cient water within the aquifer to meet the project 
demands, along with the water demands of existing and other future 
users. �erefore, the Speci�c Plan development will be served by 
groundwater, obtained from the SVPSD. 


Water supply will be delivered to the project from strategically 
placed wells that will optimize the draw from the aquifer, and work 
in concert with existing wells in the Valley. Existing wells will be 
utilized and incorporated into the project where the land use plan 
can accommodate the current location. �e existing wells that are 
not incorporated into the system will be abandoned per State and 
County standards.


Water will be distributed within the Plan Area via looping pipelines 
generally located within the roadway system and pedestrian network. 
�e distribution system consists of six inch to twelve inch  diameter 
mains as illustrated in Figure 6.1- Conceptual Utilities Plan - Water. 
All water improvements will be constructed to State Water System 
Standards using a phased approach.


groundwater, obtained from the SVPSD. 


mutual water


company option


removed
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�e Public Services and Utilities component of the Speci�c Plan 
includes a variety of public and private services and utilities to 
support the needs of the Plan Area. Services include law enforcement, 
�re protection, solid waste collection and disposal, public schools, 
libraries and County services. �e utilities include water, wastewater, 
drainage, and dry utilities for electrical service, telephone, cable TV, 
and propane gas.


�e Speci�c Plan de�nes how and where services are to be 
provided within the Plan Area. �e proposed improvements shown 
are conceptual, based on the land use plan. �ese conceptual 
improvements are re�ective of the extent of services and utilities 
needed to serve the Speci�c Plan at full development. �e exact sizing 
and location of proposed utilities will be determined during each 
phase of the project. However, �nal infrastructure improvements 
shall closely follow designs illustrated in the water, wastewater 
and drainage plans provided in this section. �ese services have 
been planned so that they can be phased to adequately support the 
development as it occurs. 


�ere are existing utilities in the Plan Area that, to the extent 
practical and feasible, will be utilized in conjunction with the 
proposed infrastructure.


Goal PU-1:  Create a comprehensive system of public services and 
utilities that accommodates the development within 
the Plan Area.


Goal PU-2:  Conserve and protect resources through the use and 
implementation of e!cient utility system designs 
and technologies.


Goal PU-3:  Minimize the risk of loss of life, injury, and damage 
to property and resources resulting from unwanted 
�res.


Policy PU-1:  Build the necessary water, wastewater, and drainage 
infrastructure and dry utilities to serve the Plan Area 
with each phase of development. 


Policy PU-2:  Encourage the use of water in an e!cient manner, 
reduce wastewater �ows through the use of water 
e!cient �xtures consistent with the Uniform 
Plumbing Code, and incorporate storm water Best 







Management Practices (BMPs) and low impact 
development (LID) through cost e"ective design and 
feasible construction techniques.


Policy PU-3:  Work with the Squaw Valley Public Services District  
and/or new mutual water company to develop a 
well �eld and operational approach that minimizes 
drawdown on municipal and private wells, and does 
not substantially diminish �ows in Squaw Creek.


Policy PU-4:  Promote and encourage recycling of consumer and 
business waste in order to reduce land�ll requirements 
and lengthen service of existing land�lls. Incorporate 
recycling programs and inform guests about 
conservation opportunities and programs.


Policy PU-5:  Provide for �re, police, and other community services 
adequate to serve the needs of the Plan Area.


Policy PU-6:  Implement Best Management Practices (BMPs) and 
Low Impact Development (LID) measures that will 
protect surface water quality and contribute to the 
Total Maximum Daily Load (TMDL) goals for Squaw 
Creek and the Lower Truckee River.


Policy PU-7: Implement erosion control and water quality 
measures identi�ed in the Placer County Storm Water 
Management Manual and Grading Ordinance and 
Low Impact Development Guidebook, including the 


Water
Squaw Valley Public Service District or 
new mutual water company


Wastewater
Squaw Valley Public Service District / 
Tahoe Truckee Sanitation Agency


Drainage
Placer County for public roads; 
otherwise drainage facilities are 
provided by private entities


Public Schools (K-12) Tahoe Truckee Uni�ed School District


Law Enforcement


Placer County Sheri"’s Department 
(PCSD)


California Highway Patrol


Fire Protection Squaw Valley Fire Department


Solid Waste Collection
Tahoe Truckee Sierra Disposal 
Company, Inc.


Libraries Placer County


County Services Placer County


Propane AmeriGas


Electrical Service Liberty Energy


Telephone AT&T, Verizon, T-Mobile


Television & Broadband Suddenlink, DirecTV 







Guidebook section for LID Site Design and Run-O" 
Management Measures for Placer County in the High 
Sierra Areas.


Policy PU-8:  All new dry utilities shall be underground and 
coordinated with utility providers regarding location 
and size of new facilities to serve the Plan Area.


Policy PU-9:  Coordinate with utility providers to ensure existing 
service is uninterrupted.


Policy PU-10: To the extent feasible, the project will explore the use 
of alternative energy initiatives which could include 
Micro-Hydro Electric, Wind, and Solar technologies 
as they become an economically viable resource.


�e aquifer beneath the valley �oor provides domestic and irrigation 
water supply for four primary users: Squaw Valley Resort, Squaw 
Valley Public Service District, the Squaw Valley Mutual Water 
Company, and the Resort at Squaw Creek. �ere are also several 
minimal use wells in the Valley that draw from the aquifer. 


�e Plan Area is located within the Squaw Valley Public Service 
District (SVPSD) boundaries. �e District was organized under the 


provisions of Division 12 of the Water Code, and incorporated in the 
State of California on March 30, 1964. 


�e groundwater basin technical analysis prepared indicates that 
there is su!cient water within the aquifer to meet the project 
demands, along with the water demands of existing and other 
future users. �erefore, the Speci�c Plan development will be served 
by groundwater, obtained from the SVPSD or an alternative water 
company. 


Water supply will be delivered to the project from strategically 
placed wells that will optimize the draw from the aquifer, and work 
in concert with existing wells in the Valley. Existing wells will be 
utilized and incorporated into the project where the land use plan 
can accommodate the current location. �e existing wells that are 
not incorporated into the system will be abandoned per State and 
County standards.


Water will be distributed within the Plan Area via looping pipelines 
generally located within the roadway system and pedestrian network. 
�e distribution system consists of six inch to twelve inch  diameter 
mains as illustrated in Figure 6.1- Conceptual Utilities Plan - Water. 
All water improvements will be constructed to State Water System 
Standards using a phased approach.
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In the Southwest and Central Plains of Western North America, climate change is expected to increase drought
severity in the coming decades. These regions nevertheless experienced extended Medieval-era droughts that
were more persistent than any historical event, providing crucial targets in the paleoclimate record for bench-
marking the severity of future drought risks. We use an empirical drought reconstruction and three soil moisture
metrics from 17 state-of-the-art general circulation models to show that these models project significantly drier
conditions in the later half of the 21st century compared to the 20th century and earlier paleoclimatic intervals.
This desiccation is consistent across most of the models and moisture balance variables, indicating a coherent and
robust drying response to warming despite the diversity of models and metrics analyzed. Notably, future drought
risk will likely exceed even the driest centuries of the Medieval Climate Anomaly (1100–1300 CE) in both moderate
(RCP 4.5) and high (RCP 8.5) future emissions scenarios, leading to unprecedented drought conditions during the
last millennium.

INTRODUCTION


Millennial-length hydroclimate reconstructions over Western North
America (1–4) feature notable periods of extensive and persistent
Medieval-era droughts. Such “megadrought” events exceeded the dura-
tion of any drought observed during the historical record and had pro-
found impacts on regional societies and ecosystems (2, 5, 6). These past
droughts illustrate the relatively narrow view of hydroclimate variability
captured by the observational record, even as recent extreme events
(7–9) highlighted concerns that global warming may be contributing
to contemporary droughts (10, 11) and will amplify drought severity in
the future (11–15). A comprehensive understanding of global warming
and 21st century drought therefore requires placing projected hydro-
climate trends within the context of drought variability over much lon-
ger time scales (16, 17). This would also allow us to establish the
potential risk (that is, likelihood of occurrence) of future conditions
matching or exceeding the severest droughts of the last millennium.


Quantitatively comparing 21st century drought projections from
general circulationmodels (GCMs) to the paleo-record is nevertheless
a significant technical challenge. Most GCMs provide soil moisture
diagnostics, but their land surface models often vary widely in terms
of parameterizations and complexity (for example, soil layering and
vegetation). There are few large-scale soil moisturemeasurements that
can be easily compared tomodeled soil moisture, and none for intervals
longer than the satellite record. Instead, drought is typically monitored
in the real world using offline models or indices that can be estimated
frommore widely measured data, such as temperature and precipitation.


One common metric is the Palmer Drought Severity Index (PDSI)
(18), widely used for drought monitoring and as a target variable for
proxy-based reconstructions (1, 2). PDSI is a locally normalized index
of soil moisture availability, calculated from the balance of moisture
supply (precipitation) and demand (evapotranspiration). Because PDSI
is normalized on the basis of local averagemoisture conditions, it can be
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2Ocean and Climate Physics, Lamont-Doherty Earth Observatory of Columbia Univer-
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University, Ithaca, NY 14853, USA.
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used to compare variability and trends in drought across regions. Av-
eragemoisture conditions (relative to a defined baseline) are denoted by
PDSI = 0; negative PDSI values indicate drier than average conditions
(droughts), and positive PDSI values indicate wetter than normal
conditions (pluvials). PDSI is easily calculated from GCMs using varia-
bles from the atmosphere portion of the model (for example, precipita-
tion, temperature, and humidity) and can be compared directly to
observations. However, whereas recent work has demonstrated that
PDSI is able to accurately reflect the surface moisture balance in GCMs
(19), other studies have highlighted concerns that PDSI may overestimate
21st century drying because of its relatively simple soilmoisture accounting
and lack of direct CO2 effects that are expected to reduce evaporative losses
(12, 20, 21). We circumvent these concerns by using a more physically
based version of PDSI (13) (based on the Penman-Monteith potential
evapotranspiration formulation) in conjunction with soil moisture from
the GCMs to demonstrate robust drought responses to climate change
in the Central Plains (105°W–92°W, 32°N–46°N) and the Southwest
(125°W–105°W, 32°N–41°N) regions of Western North America.

RESULTS


We calculate summer season [June-July-August (JJA)] PDSI and
integrated soil moisture from the surface to ~30-cm (SM-30cm) and
~2- to 3-m (SM-2m) depths from 17 GCMs (tables S1 and S2) in phase
5 of the Coupled Model Intercomparison Project (CMIP5) database
(22). We focus our analyses and presentation on the RCP 8.5 “business-
as-usual” high emissions scenario, designed to yield an approximate
top-of-atmosphere radiative imbalance of +8.5 Wm−2 by 2100. We also
conduct the same analyses for a more moderate emissions scenario
(RCP 4.5).


Over the calibration interval (1931–1990), the PDSI distributions
from the models are statistically indistinguishable from the North
American Drought Atlas (NADA) (two-sided Kolmogorov-Smirnov
test, p ≥ 0.05), although there are some significant deviations in some
models during other historical intervals. North American drought
variability during the historical period in both models and obser-
vations is driven primarily by ocean-atmosphere teleconnections,
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internal variability in the climate system that is likely to not be ei-
ther consistent across models or congruent in time between the ob-
servations and models, and so such disagreements are unsurprising.
In the multimodel mean, all three moisture balance metrics show
markedly consistent drying during the later half of the 21st century
(2050–2099) (Fig. 1; see figs. S1 to S4 for individual models). Drying
in the Southwest is more severe (RCP 8.5: PDSI = −2.31, SM-30cm =
−2.08, SM-2m = −2.98) than that over the Central Plains (RCP 8.5:
PDSI = −1.89, SM-30cm = −1.20, SM-2m = −1.17). In both regions, the
consistent cross-model drying trends are driven primarily by the forced
response to increased greenhouse gas concentrations (13), rather than

Cook et al. Sci. Adv. 2015;1:e1400082 12 February 2015

by any fundamental shift in ocean-atmosphere dynamics [indeed, there
is a wide disparity across models regarding the strength and fidelity of
the simulated teleconnections over North America (23)]. In the South-
west, this forcing manifests as both a reduction in cold season precipita-
tion (24) and an increase in potential evapotranspiration (that is,
evaporative demand increases in a warmer atmosphere) (13, 25) acting
in concert to reduce soil moisture. Even though cold season precipitation
is actually expected to increase over parts of California in our Southwest
region (24, 26), the increase in evaporative demand is still sufficient to
drive a net reduction in soil moisture. Over the Central Plains, precip-
itation responses during the spring and summer seasons (the main

Fig. 1. Top: Multimodel mean summer (JJA) PDSI and standardized (125°W–105°W, 32°N–41°N). Bottom: Regional average time series of the


soil moisture (SM-30cm and SM-2m) over North America for 2050–
2099 from 17 CMIP5 model projections using the RCP 8.5 emissions
scenario. SM-30cm and SM-2m are standardized to the same mean and
variance as the model PDSI over the calibration interval from the associated
historical scenario (1931–1990). Dashed boxes represent the regions of in-
terest: the Central Plains (105°W–92°W, 32°N–46°N) and the Southwest

summer seasonmoisture balancemetrics from theNADA and CMIP5models.
The observational NADA PDSI series (brown) is smoothed using a 50-year
loess spline to emphasize the low-frequency variability in the paleo-record.
Model time series (PDSI, SM-30cm, and SM-2m) are the multimodel means
averaged across the 17CMIP5models, and thegray shadedarea is themulti-
model interquartile range for model PDSI.
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seasons of moisture supply) are less consistent across models, and the
drying is driven primarily by the increased evaporative demand. Indeed,
this increase in potential evapotranspiration is one of the dominant dri-
vers of global drought trends in the late 21st century, and previous work
with the CMIP5 archive demonstrated that the increased evaporative
demand is likely to be sufficient to overcome precipitation increases
in many regions (13). In the more moderate emissions scenario (RCP
4.5), both the Southwest (RCP 4.5: PDSI = −1.49, SM-30cm = −1.63,
SM-2m = −2.39) and Central Plains (RCP 4.5: PDSI = −1.21, SM-
30cm = −0.89, SM-2m = −1.17) still experience significant, although
more modest, drying into the future, as expected (fig. S5).


In both regions, the model-derived PDSI closely tracks the two soil
moisture metrics (figs. S6 and S7), correlating significantly for most
models and model intervals (figs. S8 and S9). Over the historical
simulation, average model correlations (Pearson’s r) between PDSI
and SM-30cm are +0.86 and +0.85 for the Central Plains and South-
west, respectively. Correlations weaken very slightly for PDSI and
SM-2m: +0.84 (Central Plains) and +0.83 (Southwest). The correlations

Cook et al. Sci. Adv. 2015;1:e1400082 12 February 2015

remain strong into the 21st century, even as PDSI and the soil moisture
variables occasionally diverge in terms of long-term trends. There is no
evidence, however, for systematic differences between thePDSI andmod-
eled soil moisture across the model ensemble. For example, whereas the
PDSI trends are drier than the soilmoisture condition over the Southwest
in the ACCESS1-0model, PDSI is actually less dry than the soil moisture
in theMIROC-ESM andNorESM1-M simulations over the same region
(fig. S7). These outlier observations, showing no consistent bias, in con-
junctionwith the fact that theoverall comparisonbetweenPDSI andmod-
eled soil moisture is markedly consistent, provide mutually consistent
support for the characterization of surface moisture balance by these
metrics in the model projections.


For estimates of observed drought variability over the last millenni-
um (1000–2005), we use data from the NADA, a tree-ring based recon-
struction of JJA PDSI. Comparisons between the NADA and model
moisture are shown in the bottom panels of Fig. 1. In the NADA, both
the Central Plains (Fig. 2) and Southwest (Fig. 3) are drier during the
Medieval megadrought interval (1100–1300 CE) than either the Little

Fig. 2. Interquartile range of PDSI and soil moisture from the NADA the modeled historical period (1850–2005) and late 21st century


and CMIP5 GCMs, calculated over various time intervals for the
Central Plains. The groups of three stacked bars at the top of each
column are from the NADA PDSI: 1100–1300 (the time of the Medieval-
era megadroughts, brown), 1501–1849 (the Little Ice Age, blue), and
1850–2005 (the historical period, green). Purple and red bars are for

(2050–2099) period, respectively. Red dots indicate model 21st century
drought projections that are significantly drier than the model simu-
lated historical periods. Gray dots indicate model 21st century drought
projections that are significantly drier than the Medieval-era mega-
drought period in the NADA.
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Ice Age (1501–1849) or historical periods (1850–2005). For nearly all
models, the 21st century projections under the RCP 8.5 scenario reveal
dramatic shifts toward drier conditions. Most models (indicated with a
red dot) are significantly drier (one-sided Kolmogorov-Smirnov test, p≤
0.05) in the latter part of the 21st century (2050–2099) than during their
modeled historical intervals (1850–2005). Strikingly, shifts in projected
drying are similarly significant in most models when measured against
the driest and most extreme megadrought period of the NADA from
1100 to 1300 CE (gray dots). Results are similar for the more moderate
RCP 4.5 emissions scenario (figs. S10 and S11), which still indicates wide-
spread drying, albeit at a reducedmagnitude for manymodels. Although
there is some spread across the models and metrics, only two models
project wetter conditions in RCP 8.5. In the Central Plains, SM-2m is
wetter in ACCESS1-3, with little change in SM-30cm and slightly wetter
conditions inPDSI. In the Southwest,CanESM2projectsmarkedlywetter
SM-2m conditions; PDSI in the same model is slightly wetter, whereas
SM-30cm is significantly drier.


When the RCP 8.5 multimodel ensemble is pooled together (Fig. 4),
projected changes in the Central Plains and Southwest (2050–2099 CE)
for all three moisture balance metrics are significantly drier compared
to both themodernmodel interval (1850–2005 CE) and 1100–1300 CE
in the NADA (one-sided Kolmogorov-Smirnov test, p≤ 0.05). In the
case of SM-2m in the Southwest, the density function is somewhat

Cook et al. Sci. Adv. 2015;1:e1400082 12 February 2015

flattened, with an elongated right (wet) tail. This distortion arises from
the disproportionate contribution to the density function from the
wetting in the five CanESM2 ensemblemembers. Even with this con-
tribution, however, the SM-2m drying in themultimodel ensemble is
still significant. Results are nearly identical for the pooled RCP 4.5multi-
model ensemble (fig. S12), which still indicates a significantly drier late
21st century compared to either the historical interval orMedievalmega-
drought period.


With this shift in the full hydroclimate distribution, the risk of dec-
adal or multidecadal drought occurrences increases substantially. We
calculated the risk (17) of decadal or multidecadal drought occurrences
for two periods in our multimodel ensemble: 1950–2000 and 2050–
2099 (Fig. 5). During the historical period, the risk of a multidecadal
megadrought is quite small: <12% for both regions and all moisture
metrics. Under RCP 8.5, however, there is ≥80% chance of a multi-
decadal drought during 2050–2099 for PDSI and SM-30cm in the Cen-
tral Plains and for all three moisture metrics in the Southwest. Drought
risk is reduced slightly in RCP 4.5 (fig. S13), with largest reductions in
multidecadal drought risk over the Central Plains. Ultimately, the con-
sistency of our results suggests an exceptionally high risk of a multi-
decadal megadrought occurring over the Central Plains and Southwest
regions during the late 21st century, a level of aridity exceeding even the
persistent megadroughts that characterized the Medieval era.

Fig. 3. Same as Fig. 2, but for the Southwest.
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DISCUSSION


Within the body of literature investigating North American hydro-
climate, analyses of drought variability in the historical and paleoclimate

Cook et al. Sci. Adv. 2015;1:e1400082 12 February 2015

records are often separate from discussions of global warming–induced
changes in future hydroclimate. This disconnection has traditionally
made it difficult to place future drought projections within the context
of observed and reconstructed natural hydroclimate variability. Here,

Fig. 4. Kernel density functions of PDSI, SM-30cm, and SM-2m
for the Central Plains and Southwest, calculated from the NADA


lines represent model distributions calculated from all years from all
models pooled over the historical scenario (1850–2005 CE). Red

and the GCMs. The NADA distribution (brown shading) is from
1100–1300 CE, the timing of the medieval megadroughts. Blue

lines are for all model years pooled from the RCP 8.5 scenario
(2050–2099 CE).
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Fig. 5. Risk (percent chance of occurrence) of decadal (11-year) andmultidecadal (35-year)
drought, calculated from the multimodel ensemble for PDSI, SM-30cm, and SM-2m. Risk
calculations are conducted for two separate model intervals: 1950–2000 (historical scenario)
and 2050–2099 (RCP 8.5). Results for the Central Plains are in the top row, and those for the South-
west are in the bottom row.
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we have demonstrated that the mean state of drought in the late 21st cen-
tury over the Central Plains and Southwest will likely exceed even themost
severemegadrought periods of theMedieval era inbothhigh andmoderate
future emissions scenarios, representing an unprecedented fundamental
climate shift with respect to the lastmillennium.Notably, the drying in our
assessment is robust across models and moisture balance metrics. Our
analysis thus contrasts sharply with the recent emphasis on uncertainty
about drought projections for these regions (21, 27), including the most re-
cent Intergovernmental Panel on Climate Change assessment report (28).


Our results point to a remarkably drier future that falls far outside the
contemporary experience of natural andhuman systems inWesternNorth
America, conditions thatmay present a substantial challenge to adaptation.
Human populations in this region, and their associated water resources
demands, have been increasing rapidly in recent decades, and these
trends are expected to continue for years to come (29). Future droughts
will occur in a significantly warmer world with higher temperatures
than recent historical events, conditions that are likely tobe amajor added
stress on both natural ecosystems (30) and agriculture (31). And, perhaps
most importantly for adaptation, recent years havewitnessed thewidespread
depletion of nonrenewable groundwater reservoirs (32, 33), resources that
haveallowedpeople tomitigate the impactsofnaturallyoccurringdroughts.
In some cases, these losses have even exceeded the capacity of Lake Mead
and Lake Powell, the two major surface reservoirs in the region (34, 35).
Combinedwith the likelihoodof amuchdrier futureand increaseddemand,
the loss of groundwater and higher temperatures will likely exacerbate the
impacts of future droughts, presenting a major adaptation challenge for
managing ecological and anthropogenic water needs in the region.

Cook et al. Sci. Adv. 2015;1:e1400082 12 February 2015

MATERIALS AND METHODS


Estimates of drought variability over the historical
period and the last millennium used the latest ver-
sion of the NADA (1), a tree ring–based reconstruc-
tion of summer season (JJA) PDSI. All statistics were
based on regional PDSI averages over the Central
Plains (105°W–92°W, 32°N–46°N) and the South-
west (125°W–105°W, 32°N–41°N).We restricted our
analysis to 1000–2005CE; before 1000CE, the quality
of the reconstruction in these regions declines.


The 21st century drought projections used out-
put from GCM simulations in the CMIP5 database
(22) (table S1). All models represent one or more
continuous ensemble members from the historical
(1850–2005 CE) and RCP 4.5 (15 models available)
and 8.5 (17 models available) emissions scenarios
(2006–2099 CE). We used the same methodology
as in (13) to calculatemodel PDSI for the full interval
(1850–2099CE), using thePenman-Monteith formu-
lation of potential evapotranspiration. The baseline
period for calibrating and standardizing the model
PDSI anomalies was 1931–1990 CE, the same baseline
period as the NADA PDSI. Negative model PDSI
values therefore indicate drier conditions than the
average for 1931–1990.


To augment the model PDSI calculations and
comparisons with observed drought variability in the
NADA, we also calculated standardized soil mois-
ture metrics from the GCMs for two depths: ~30
cm (SM-30cm) and ~2 to 3 m (SM-2m) (table S2).

For these soilmoisturemetrics, the total soilmoisture from the surfacewas
integrated to these depths and averaged over JJA. At each grid cell, we then
standardized SM-30cm and SM-2m to match the same mean and inter-
annual SD for the model PDSI over 1931–1990. This allows for direct
comparison of variability and trends between model PDSI and model
soil moisture and between the model metrics (PDSI, SM-30cm, and
SM-2m) and the NADA (PDSI) while still independently preserving
any low-frequency variability or trends in the soil moisture that may be
distinct from the PDSI calculation. The soil moisture standardization
does not impose any artificial constraints thatwould force the threemetrics
to agree in terms of variability or future trends, allowing SM-30cm and
SM-2m to be used as indicators of drought largely independent of PDSI.


Risk of decadal and multidecadal megadrought occurrence in the
multimodel ensemble is estimated from 1000 Monte Carlo realizations
of each moisture balance metric (PDSI, SM-30cm, and SM-2m), as in
(17). This method entails estimating the mean and SD of a given
drought index (for example, PDSI or soil moisture) over a reference pe-
riod (1901–2000), then subtracting that mean and SD from the full
record (1850–2100) to produce a modified z score. The differences
between the reference mean and SD are then used to conduct (white
noise) Monte Carlo simulations of the future (2050–2100) to emulate
the statistics of that era. The fraction of Monte Carlo realizations exhibit-
ing a decadal or multidecadal drought are then calculated from each
Monte Carlo simulation of each experiment in both regions considered
here. Finally, these risks from eachmodel are averaged together to yield
the overall risk estimates reported here. Additional details on the meth-
odology can be found in (17).
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SUPPLEMENTARY MATERIALS


Supplementary material for this article is available at http://advances.sciencemag.org
Fig. S1. For the individual models, ensemble mean soil moisture balance (PDSI, SM-30cm, and
SM-2m) for 2050–2099: ACCESS1.0, ACCESS1.3, BCC-CSM1.1, and CanESM2.
Fig. S2. Same as fig. S1, but for CCSM4, CESM1-BGC, CESM-CAM5, and CNRM-CM5.
Fig. S3. Same as fig. S1, but for GFDL-CM3, GFDL-ESM2G, GFDL-ESM2M, and GISS-E2-R.
Fig. S4. Same as fig. S1, but for INMCM4.0,MIROC-ESM, MIROC-ESM-CHEM, NorESM1-M, and
NorESM1-ME models.
Fig. S5. Same as Fig. 1, but for the RCP 4.5 scenario.
Fig. S6. Regional average moisture balance time series (historical + RCP 8.5) from the first
ensemble member of each model over the Central Plains.
Fig. S7. Same as fig. S6, but for the Southwest.
Fig. S8. Pearson’s correlation coefficients for three time intervals from the models over the
Central Plains: PDSI versus SM-30cm, PDSI versus SM-2m, and SM-30cm versus SM-2m.
Fig. S9. Same as fig. S8, but for the Southwest.
Fig. S10. Same as Fig. 2, but for the RCP 4.5 scenario.
Fig. S11. Same as Fig. 3, but for the RCP 4.5 scenario.
Fig. S12. Same as Fig.4, but for the RCP 4.5 scenario.
Fig. S13. Same as Fig. 5, but for the RCP 4.5 scenario.
Table S1. Continuous model ensembles from the CMIP5 experiments (1850–2099, historical +
RCP8.5 scenario) used in this analysis, including the modeling center or group that supplied
the output, the number of ensemble members, and the approximate spatial resolution.
Table S2. The number of soil layers integrated for our CMIP5 soil moisture metrics (SM-30cm
and SM-2m), and the approximate depth of the bottom soil layer.
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Chapter 2 – Land Use Element


rticle V(c)(1) of the Tahoe Regional Planning Agency Bi-State Compact calls for a 
"land use plan for the integrated arrangement and general location and extent of, 
and the criteria and standards for, the uses of land, water, air, space and other 
natural resources within the region, including but not limited to indication or 


allocation of maximum population densities and permitted uses." 


In general, the Land Use Element sets forth the fundamental land use philosophies of the 
Regional Plan, including: the direction of development to the most suitable locations 
within the Region; maintenance of the environmental, economic, social, and physical well-
being of the Region; and coordination of the Regional Plan with local, state, and federal 
requirements. 


The Land Use Element includes the following Subelements: Land Use, Housing, Community 
Design, Noise, Natural Hazards, Air Quality, and Water Quality. 


  


A 
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LAND USE 


he Tahoe Regional Planning Agency Bi-State Compact calls for development of a 
Regional Plan that establishes a balance, or equilibrium, between the natural 
environment and the manmade environment. The TRPA has established environmental 
threshold carrying capacities that define the capacity of the natural environment and 


set specific environmental performance standards related to land use. The thresholds, 
however, do not define the maximum buildout, densities, permitted uses, or other land use 
criteria for the manmade environment; this is the function of the Regional Plan. 


It is the intent of this Subelement to establish land use goals and policies that will ensure 
the desired equilibrium and attain and maintain the environmental thresholds within a 
specific time schedule. 


GOAL LU-1 


RESTORE, MAINTAIN, AND IMPROVE THE QUALITY OF THE LAKE TAHOE REGION 
FOR THE VISITORS AND RESIDENTS OF THE REGION. 


Lake Tahoe is a unique natural resource in a spectacular natural setting. It is truly one of the 
natural treasures of the United States. The long-term economic and natural health of the 
Region depends on the maintenance of this unusual quality. While previous land use 
planning efforts have concentrated on regulating the quantity of permitted development, 
this plan emphasizes an improvement in the quality of development in the Region and in the 
quality of the natural environment. 


 
POLICIES: 


LU-1.1 THE PRIMARY FUNCTION OF THE REGION SHALL BE AS A MOUNTAIN 
RECREATION AREA WITH OUTSTANDING SCENIC AND NATURAL VALUES. 


The economic health of the Region depends on a viable tourist and recreation-
oriented environment. It is the intent of this Regional Plan, among other things, 
to encourage development that enhances these values.  


 
LU-1.2 REDEVELOPING EXISTING TOWN CENTERS IS A HIGH PRIORITY. 


Many of the Region's environmental problems can be traced to past and 
existing development which often occurred without recognition of the 
sensitivity of the area's natural resources. 
To correct this, environmentally beneficial redevelopment and rehabilitation of 
identified Centers is a priority. 


 
LU-1.3 THE PLAN SHALL SEEK TO MAINTAIN A BALANCE BETWEEN ECONOMIC/SOCIAL 


HEALTH AND THE ENVIRONMENT. 


 


GOAL LU-2 


DIRECT THE AMOUNT AND LOCATION OF NEW LAND USES IN CONFORMANCE 
WITH THE ENVIRONMENTAL THRESHOLD CARRYING CAPACITIES AND THE OTHER 
GOALS OF THE TAHOE REGIONAL PLANNING AGENCY BI-STATE COMPACT. 


 


T 
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POLICIES: 


LU-2.1 THE REGIONAL PLAN ADOPTED BY THE AGENCY SHALL SPECIFY THE TOTAL 
ADDITIONAL DEVELOPMENT WHICH MAY BE PERMITTED WITHIN THE REGION, 
NOT TO EXCEED THE LIMITATIONS SET FORTH BELOW.  


 
The Environmental Impact Statement prepared for this plan analyzed impacts 
based on defined development parameters which are integrated into this plan. 
It is the intent of this policy to ensure that these limitations are incorporated, 
both individually and cumulatively, into the Land Use Element. These 
limitations shall be expressed in appropriate land use regulations, such as 
zoning, use limitations, floor area limitations, allocation limits and other such 
regulations. For the purposes of this plan, regulated development is 
categorized as residential, tourist accommodation, commercial, recreation, 
public service, and resource management. 


 
Residential: Each undeveloped legal parcel existing on August 17, 1986, unless 
otherwise restricted, has a development right of one residential unit, except 
where additional development rights are acquired pursuant to the 
Implementation Element.  


 
The status of development rights that existed on August 17, 1986 is outlined in 
the table below:  


 


Development Rights Inventory (as of October 24, 2012)* 


Residences Developed before 1987 40,865 


Total Development Rights in 1987 18,690 


Development Rights Acquired 1987-2011 8,360 


Development Rights Developed or Allocated to 
Jurisdictions 1987-2011 6,087 


Total Development Rights Remaining 4,243 


Remaining on Buildable Parcels 2,791 


Remaining on Marginal Parcels 765 


Remaining on Unbuildable Parcels 535 


Banked Development Rights 152 


*Note: All statistics are estimates and are not regulatory  


Tourist Accommodation: There is a limited need for additional tourist 
accommodation units. Based on demonstrated need, projects may be 
permitted additional units as specified within a Community Plan, Ski Area 
Master Plan or a Conforming Area Plan and as provided for in the 
Implementation Element.  
 
Commercial: The amount of additional commercial development is based on 
the estimated needs of the Region. Commercial development may be permitted 
as specified in Plan Area Statements, Community Plans, other Specific Plans or 
Master Plans, or a Conforming Area Plan.  
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Recreation: Additional recreation uses may be permitted only as specified 
within Plan Area Statements, Community Plans, other Specific Plans or Master 
Plans, or a Conforming Area Plan. The total capacity of additional outdoor 
recreational facilities for the Region shall not exceed 6,114 persons at one time 
(PAOTs) for overnight facilities, 6,761 PAOTs for summer day use facilities, and 
12,400 PAOTs for winter day use facilities. (See Recreation Element for more 
detail.) 
 
Public Service: Additional public service development shall be limited to those 
projects needed to serve the other development permitted by this plan. (See 
Public Service Element for more detail.)  
 
Resource Management: Resource Management activities pertaining to the 
utilization, management, or conservation of natural resources shall be limited 
to those activities that are consistent with policies of this plan and of other 
adopted plans. 


 
LU-2.2 NO NEW DIVISIONS OF LAND SHALL BE PERMITTED WITHIN THE REGION WHICH 


WOULD CREATE NEW DEVELOPMENT POTENTIAL INCONSISTENT WITH THE 
GOALS AND POLICIES OF THIS PLAN. 


This policy does not consider the following divisions of land to be inconsistent when 
the result does not increase the development potential permitted by this plan: 
 
A. Division of land for the purposes of conveying a portion thereof to a 


governmental agency, public entity, or public utility. 


B. Division of land for the purposes of creating cemetery lots. 


C. Division of land ordered by a federal or state court of competent 
jurisdiction as a result of bona fide, adversary legal proceedings to which 
the Agency is a party. Any such division of land or approval of any other 
project or action resulting from such legal proceedings shall be pursuant 
to an evaluation of the effect of such division or approval upon the 
Regional Plan, the environmental thresholds, and other requirements of 
the Bi-State Compact. Based on the above evaluation, appropriate 
adjustments to the Regional Plan shall be made. 


D. A modification to an existing subdivision or a lot line adjustment or lot 
consolidation, which does not result in any increase in development 
potential, or in present or potential land coverage or density, and shall not 
have an adverse impact upon the health, safety, general welfare or 
environment of the Region. 


E. Conversion of an existing structure, to a stock cooperative, community 
apartment, condominium, or any other form of divided interest; which 
conversion does not result in any increase in development potential, or in 
present or potential land coverage or density, and will not have an 
adverse impact upon the health, safety, general welfare or environment of 
the Region. 


F. Redivision, adjustment, or consolidation, of parcels within an existing 
urban area, as part of a TRPA approved redevelopment plan that does not 
increase development potential region-wide. 


G. Division of land through condominiums, community apartments, or stock 
cooperatives within an existing urban area in conjunction with the 
approval of a project associated with an approved transfer of 
development, or otherwise in accordance with the provisions of this plan. 
In order to subdivide a project under this provision, the project itself shall 
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be approved prior to the approval of the division and in no case shall the 
division result in a greater amount, a different location, or a greater rate of 
development than otherwise permitted by this plan. 


H. Division of land through air space condominiums in two resort recreation 
designated areas with the approval of a project associated with an 
approved transfer of development.  In order to subdivide a project under 
this provision, the project itself shall be approved prior to the approval of 
the division and in no case shall the division result in a greater amount, a 
different location or a greater rate of development than otherwise 
permitted by this plan. Subdivisions shall be limited to air space 
condominium divisions with no lot and block subdivisions allowed, 
development shall be transferred from outside the area designated as 
resort recreation, and transfers shall result in the retirement of 
development. 


LU-2.3 BUILDINGS, WHETHER CONFORMING OR NONCONFORMING, WHICH ARE 
DAMAGED OR DESTROYED BY FIRE OR OTHER SIMILAR CALAMITY, MAY BE 
REPAIRED OR REBUILT WITH NO REQUIREMENT FOR REDUCTION IN COVERAGE 
OR HEIGHT BY WAY OF FEE OR OTHERWISE. THIS POLICY APPLIES ONLY IF THE 
BUILDING IS RECONSTRUCTED IN SUBSTANTIAL CONFORMANCE WITH THE 
ORIGINAL STRUCTURE AND, WITH NO INCREASE IN FLOOR AREA, LAND 
COVERAGE, HEIGHT, OR VOLUME. OTHER PROVISIONS GENERALLY APPLICABLE 
TO REHABILITATION OR RECONSTRUCTION OF BUILDINGS SHALL APPLY. THIS 
POLICY IS SUBJECT TO THE NATURAL HAZARDS SUBELEMENT. SPECIAL 
PROVISIONS SHALL APPLY TO BUILDINGS IN THE SHOREZONE, LAKEWARD OF 
THE HIGHWATER LINE. 


 
LU-2.4 STRUCTURES, LEGALLY EXISTING AS OF THE EFFECTIVE DATE OF THIS PLAN, 


BUT WHICH, BY VIRTUE OF THEIR DESIGN OR LOCATION, ARE PROHIBITED, ARE 
CONSIDERED NONCONFORMING AND SUBJECT TO THE FOLLOWING POLICIES: 


A. Nonconforming structures may be maintained or repaired. Maintenance 
and repair shall be defined in implementing ordinances. 


B. Nonconforming structures may not be enlarged, replaced, or rebuilt 
without the approval of TRPA. Such approval shall occur through direct 
TRPA review, through the conformance review process for Area Plans, or 
through Memorandum of Understanding with applicable governments 
and shall be based on criteria set forth in implementing ordinances to 
ensure that: 


i. the activity shall not increase the extent of nonconformity; and  


ii if the structure is subject to a specific program of removal or 
modification by TRPA, the activity shall not conflict with that program. 


 
LU-2.5 USES, LEGALLY EXISTING AS OF THE EFFECTIVE DATE THIS PLAN, BUT WHICH 


ARE NOW PROHIBITED, ARE CONSIDERED NONCONFORMING AND SUBJECT TO 
THE FOLLOWING POLICIES: 


A. Nonconforming uses may continue as they exist except where specifically 
subject to a program of removal or modification. 


B. Nonconforming uses may not be modified, expanded, or intensified, nor 
resumed following a significant interruption without the approval of TRPA. 
Such approval shall occur through direct TRPA review, through the 
conformance review process for Area Plans, or through Memorandum of 
Understanding with applicable governments and shall be based on criteria 
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set forth in ordinances to ensure that: 


i. the activity shall not increase the extent of nonconformity. 


ii. the activity shall not make it more difficult to attain and maintain 
environmental threshold carrying capacities. 


iii. the use is otherwise consistent with applicable Plan Area Statements 
and Community Plans. 


C. Additional rules regarding excess land coverage are set forth in this Land 
Use Subelement, Policies LU-2.11 and 2.12. 


LU-2.6 USES OF THE BODIES OF WATER WITHIN THE REGION SHALL BE LIMITED TO 
OUTDOOR WATER-DEPENDENT USES REQUIRED TO SATISFY THE GOALS AND 
POLICIES OF THIS PLAN. 


This policy is intended to promote the use of waters of the Region for water-
dependent outdoor recreation and to protect the scenic and natural qualities of 
such waters. Plan Area Statements or conforming Area Plans shall detail the 
specific policies. 


 
LU-2.7 RESTORATION AND REHABILITATION SHALL BE A HIGH PRIORITY FOR 


IMPROVING ENVIRONMENTAL QUALITY AND COMMUNITY CHARACTER OF 
AREAS DESIGNATED FOR REDIRECTION BUT NOT INCLUDED IN A 
REDEVELOPMENT PLAN. 


The Regional Plan calls for improvement of environmental quality and 
community character in redirection areas through restoration and 
rehabilitation. Implementation of rehabilitation and restoration strategies shall 
be by ordinance. 


 
LU-2.8 THE PROVISIONS SET FORTH IN ARTICLE VI (d) THROUGH VI (i) OF THE BI-STATE 


COMPACT APPLY TO TRPA REGULATION OF STRUCTURES HOUSING GAMING. 


 
LU-2.9 ALLOWABLE LAND COVERAGE IN THE TAHOE REGION SHALL BE SET FORTH IN 


ACCORDANCE WITH THE LAND CAPABILITY DISTRICT CLASSIFICATION 
METHODOLOGY AND DISTRICT BASED LAND COVERAGE LIMITATIONS SET 
FORTH IN "THE LAND CAPABILITY CLASSIFICATION OF THE LAKE TAHOE BASIN, 
CALIFORNIA-NEVADA, A GUIDE FOR PLANNING, BAILEY, 1974." 


This policy limits allowable impervious land coverage associated with new 
development. These policies set allowable land coverage by applying the 
recommended Bailey land coverage coefficients to specifically defined and 
related areas. In some instances, provisions are made to allow additional 
coverage by transfer. The transfer programs shall operate by a direct offset 
method. In addition, land capability is one of the basic factors in determining 
the suitability of lands for development and appropriateness of land uses. 


 
LU-2.10 ALLOWED BASE LAND COVERAGE FOR ALL NEW PROJECTS AND ACTIVITIES 


SHALL BE CALCULATED BY APPLYING THE BAILEY COEFFICIENTS, AS SHOWN 
BELOW, TO THE APPLICABLE AREA WITHIN THE PARCEL BOUNDARY, OR AS 
OTHERWISE SET FORTH IN A, B, AND C OF THIS POLICY. 


LAND CAPABILITY 
DISTRICT 


MAXIMUM ALLOWED LAND 
COVERAGE 


1a 1 percent 


1b 1 percent 
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1c 1 percent 


2 1 percent 


3 5 percent 


4 20 percent 


5 25 percent 


6 30 percent 


7 30 percent 


 
A. In the case of subdivisions approved by TRPA in conformance with the 


coefficients coverages assigned to individual lots shall be the allowed 
base coverage for those lots. A list of such TRPA-approved subdivisions 
appears in Attachment 2 


B. In the case of existing planned unit developments (PUDs) not in 
conformance with the coefficients, the coefficients shall apply to the 
entire project area minus public rights-of-way, and the allowed base 
coverage shall be apportioned to the individual lots or building sites, and 
common area facilities. A list of such PUDs appears in Attachment 3  


C. After December 31, 1988, for vacant residential parcels evaluated under the 
Individual Parcel Evaluation System (IPES), the allowable base land coverage 
shall be a function of a parcel's combined score under the IPES criteria for 
relative erosion hazard and runoff potential as correlated with the above 
coefficients and applied to the designated evaluation area.  


The method of calculation of allowed land coverages shall be detailed in 
the implementing ordinances consistent with the above policy. 


 
LU-2.11 THE ALLOWED COVERAGE IN POLICY LU-2.10 MAY BE INCREASED BY TRANSFER 


OF LAND COVERAGE WITHIN HYDROLOGICALLY RELATED AREAS UP TO THE 
LIMITS AS SET FORTH IN THIS POLICY: 


 SPECIAL PROVISIONS FOR ADDITIONAL COVERAGE, SUCH AS EXCEPTIONALLY 
LONG DRIVEWAYS, PERVIOUS COVERAGE, PUBLIC TRAILS AND ACCESS FOR THE 
DISABLED, MAY ALSO BE ALLOWED. ORDINANCES SHALL SPECIFICALLY LIMIT 
AND DEFINE THESE PROGRAMS.  


 LAND COVERAGE MAY BE TRANSFERRED THROUGH PROGRAMS THAT ARE 
FURTHER DESCRIBED IN THE IMPLEMENTATION ELEMENT. 


 
The intent of the land coverage transfer programs is to allow greater flexibility 
in the placement of land coverage. Such programs include the use of land 
banks, lot consolidation, land coverage restoration programs, and transfer 
programs based on the calculation of land coverage on non-contiguous 
parcels. The coverage transfer programs allow for coverage over base coverage 
to be permitted and still be consistent with the soils threshold and Goal LU-2 of 
this Subelement. 


 
A. Single Family Residential: The maximum land coverage allowed (Base + 


Transfer) on a parcel through a transfer program shall be as set forth 
below: 


 


Parcel Size (Square Feet) Land Coverage 
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 0  -   4,000 Base Land Coverage 
as Set Forth in Policy LU-
2.10 


 4,001  -   9,000 1,800 sq. ft. 


Parcel Size (Square Feet) Land Coverage 


 9,001  -  14,000 20 percent 


 14,001  -  16,000 2,900 sq. ft.  
 16,001  -  20,000 3,000 sq. ft.  
 20,001  -  25,000 3,100 sq. ft.  
 25,001  -  30,000 3,200 sq. ft.  
 30,001  -  40,000 3,300 sq. ft.  
 40,001  -  50,000 3,400 sq. ft.  
 50,001  -  70,000 3,500 sq. ft.  
 70,001  -  90,000 3,600 sq. ft.  
 90,001 - 120,000 3,700 sq. ft.  
 120,001 - 150,000 3,800 sq. ft.  
 150,001 - 200,000 3,900 sq. ft.  
 200,001 - 400,000 4,000 sq. ft.  


 
For lots in planned unit developments, the maximum coverage allowed 
(Base + Transfer) shall be up to 100 percent of the proposed building 
envelope but shall not exceed 2,500 square feet. Lots in subdivisions with 
TRPA-approved transfer programs may be permitted the coverage 
specified by that approval. 


B. Facilities in Centers: Except as provided in Subsections A, F, I, J and K of 
this Policy, the maximum coverage (Base + Transfer) allowed on a parcel 
through a transfer program shall be 70 percent of the land in capability 
districts 4 - 7, provided such parcel is within a Center of a Conforming 
Area Plan. Coverage transfers to increase coverage from the base 
coverage up to the maximum coverage allowed shall be at a ratio of 1:1 
for coverage transfers from sensitive lands. For transfer of coverage from 
non-sensitive lands, coverage shall be transferred at a gradually 
increasing ratio from 1:1 to 2:1, as further specified in the Code of 
Ordinances. 


C. Commercial and Mixed Use Facilities in a Community Plan: The maximum 
coverage (Base + Transfer) allowed on an existing undeveloped parcel 
through a transfer program, shall be 70 percent of the land in capability 
districts 4 - 7, provided the parcel is within an approved community plan. 
For existing developed parcels, the maximum land coverage allowed is 50 
percent. Coverage transfers to increase coverage from the base coverage 
up to the maximum coverage allowed, shall be at a ratio of 1:1 for 
coverage transfers from sensitive lands. For coverage transfers from non-
sensitive lands, coverage shall be transferred at a gradually increasing 
ratio from 1:1 to 2:1, as further specified in the Code of Ordinances.  


D. Tourist Accommodation Facilities, Multi-Residential Facilities of 5 Units or 
More, Public Service Facilities, and Recreational Facilities in a Community 
Plan: The maximum coverage (Base + Transfer) allowed on a parcel 
through a transfer program shall be 50 percent of the land in capability 
districts 4 - 7, provided such parcel is within an approved community 
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plan. The coverage transfer ratio to increase coverage from the base 
coverage to 50 percent shall be at a ratio of 1:1. 


 
E. Other Multi-Residential Facilities: The maximum coverage (Base + 


Transfer) allowed on a parcel through a transfer of coverage programs 
shall be the amounts set forth in Subsection A, above. 


F. Linear Public Facilities and Public Health and Safety Facilities: Such public 
facilities defined by ordinance and whose nature requires special 
consideration, are limited to transferring the minimum coverage needed 
to achieve their public purpose. 


G. Public Service Facilities Outside a Community Plan or Center: The 
maximum coverage (Base + Transfer) allowed on a parcel through a 
transfer program shall be 50 percent land coverage provided TRPA 
determines there is a demonstrated need and requirement to locate such 
a facility outside a Community Plan or Center, and there is no feasible 
alternative which would reduce land coverage. 


H. Other Facilities Outside of Community Plans and Centers, Facilities Within 
Community Plans Before the Community Plan is Approved, and Facilities 
within Centers before Conforming Area Plans are approved: Other than 
the exceptions in Subsections A, E, F, and G, the maximum land coverage 
allowed shall be the base land coverage as set forth in Policy LU-2.10. 


I. Notwithstanding Subsection A above, when existing development is 
relocated to Centers and the prior site is restored and retired, non-
conforming coverage may be maintained with the relocation as long as 
the new site is developed in accordance with all other TRPA Policies and 
Ordinances. 


J. Conforming Area Plans may include a comprehensive coverage 
management system as an alternative to the parcel level coverage 
requirements outlined in Subsection A-H above. In order to be found in 
conformance with the Regional Plan, the comprehensive coverage 
management system shall reduce coverage overall, reduce coverage in 
land capability districts 1 and 2 compared to the parcel level limitations in 
the Regional Plan and Code of Ordinances and not increase allowed 
coverage within 300 feet of Lake Tahoe (excluding those areas landward 
of Highways 28 and 89 in Kings Beach and Tahoe City Town Centers 
within that zone). 


K. Additional land coverage limitations shall be implemented within 300 feet 
of Lake Tahoe, as further described in the Code of Ordinances. 


 


LU-2.12 REHABILITATION, RECONSTRUCTION, AND UPGRADING OF THE EXISTING 
INVENTORY OF STRUCTURES, OR OTHER FORMS OF COVERAGE IN THE TAHOE 
REGION, ARE HIGH PRIORITIES OF THE REGIONAL PLAN. TO ENCOURAGE 
REHABILITATION AND UPGRADING OF STRUCTURES, THE FOLLOWING POLICIES 
SHALL APPLY: 


 
A. Repair or reconstruction of buildings damaged or destroyed by fire or 


other calamity subject to Policy LU-2.3 of this subelement is exempt from 
this policy. 


B. Reconstruction, rehabilitation, modification, relocation, or major repair of 
structures or coverage other than as specified in Subsection A above may 
be allowed, provided such use is allowed under this Land Use 
Subelement. For parcels with existing coverage in excess of the Bailey 
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Coefficients, a land coverage mitigation program shall be set by 
ordinance, which shall provide for the reduction of coverage in an 
amount proportional to the cost of the repair, reconstruction, relocation, 
rehabilitation, or modification, and to the extent of excess coverage. To 
accomplish these reductions, property owners shall have at least the 
following options: 


i. reducing coverage on-site;  


ii. reducing coverage off-site;  


iii. paying a rehabilitation fee in lieu of on-site or off-site coverage 
reduction in an amount established by Agency ordinance to help fund 
a land bank program established to accomplish coverage reductions; 


iv. lot consolidation with a contiguous parcel or lot line adjustment to 
reduce the percentage of excess coverage on the resulting parcels; or 


v. any combination of the foregoing options. 


 
C. Existing development in Centers with excess coverage may earn multi-


residential bonus units, tourist accommodation bonus unit and bonus 
commercial floor area for removing and retiring excess coverage onsite.  


D. Existing coverage may be relocated within a parcel provided it is 
relocated to areas of equal or superior environmental capability 
consistent with Subsection B above. 


E. TRPA shall maintain a rehabilitation fee schedule that is adequate to carry 
out an effective land coverage banking program, equitably divides the 
costs to the public and private sectors, and has the minimum possible 
deterrent effect on the Regional Plan goal of encouraging rehabilitation, 
reconstruction, and upgrading of the existing inventory of structures. The 
rehabilitation fee schedule shall be updated annually.  


F. In approving repair, reconstruction, rehabilitation, modification, or 
relocation of structures or other coverage, the Agency shall also apply 
other relevant standards, including installation and maintenance of Best 
Management Practices or compliance with the design review guidelines. 


 
GOAL LU-3 


PROVIDE TO THE GREATEST POSSIBLE EXTENT, WITHIN THE CONSTRAINTS OF THE 
ENVIRONMENTAL THRESHOLD CARRYING CAPACITIES, A DISTRIBUTION OF LAND 
USE THAT ENSURES THE SOCIAL, ECONOMIC, AND ENVIRONMENTAL WELL-BEING 
OF THE REGION. 


The Tahoe Regional Planning Agency Bi-State Compact and extensive public testimony call 
for TRPA, along with other governmental and private entities, to safeguard the well-being 
of those who live in, work in, or visit the Region. 
 
POLICIES: 


LU-3.1 ALL PERSONS SHALL HAVE THE OPPORTUNITY TO UTILIZE AND ENJOY THE 
REGION'S NATURAL RESOURCES AND AMENITIES. 


 
LU-3.2 NO PERSON OR PERSONS SHALL DEVELOP PROPERTY SO AS TO ENDANGER THE 


PUBLIC HEALTH, SAFETY, AND WELFARE. 


Persons who develop property in the Region must ensure that their 
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development conforms to the Goals and Policies Plan, all TRPA regulations and 
all applicable local, state, and federal laws pertaining to public health, safety 
and welfare. 


 
LU-3.3 DEVELOPMENT IS PREFERRED IN AND DIRECTED TOWARD CENTERS, AS 


IDENTIFIED ON THE REGIONAL LAND USE MAP. CENTERS SHALL HAVE THE 
FOLLOWING CHARACTERISTICS: 


1) A concentration of non-residential and mixed-use development at a higher  
intensity than exists in other areas of the Region. 


2) Existing or planned transit service. 


3) Highway access. 


4) Infill and redevelopment opportunities. 


5) Capacity for receiving transfers of development rights and relocations of 
existing development. 


6) Existing or planned housing in the vicinity. 


7) Existing or planned street designs with continuous sidewalks, paths and 
other infrastructure that promotes walking, bicycling and transit use so as 
to encourage mobility without use of private vehicles. 


 
LU-3.4 EXISTING DEVELOPMENT PATTERNS IN RESIDENTIAL NEIGHBORHOODS 


OUTSIDE OF CENTERS AND ENVIRONMENTALLY-SENSITIVE LANDS SHOULD BE 
MAINTAINED WITH NO SIGNIFICANT CHANGE. 


LU-3.5 DEVELOPMENT IS DISCOURAGED IN AND DIRECTED AWAY FROM 
ENVIRONMENTALLY-SENSITIVE LANDS AND AREAS FURTHEST FROM NON-
RESIDENTIAL SUPPORT SERVICES. THESE AREAS ARE FURTHER DEFINED IN 
OTHER PLAN POLICIES. 


LU-3.6 TRPA SHALL RESERVE A PORTION OF THE AVAILABLE DEVELOPMENT 
ALLOCATIONS AND RESIDENTIAL BONUS UNITS TO PROMOTE THE TRANSFER 
OF DEVELOPMENT RIGHTS FROM SENSITIVE LANDS TO CENTERS. 


LU-3.7 TRPA SHALL MAINTAIN A PORTION OF THE AVAILABLE DEVELOPMENT 
ALLOCATIONS AND RESIDENTIAL BONUS UNITS TO PROMOTE THE TRANSFER 
OF DEVELOPMENT RIGHTS FROM OUTLYING RESIDENTIAL AREAS TO CENTERS. 


LU-3.8 TRPA SUPPORTS SENSITIVE LAND AND DEVELOPMENT RIGHT ACQUISITION 
PROGRAMS THAT PRIORITIZE THE RETIREMENT OF DEVELOPMENT AND THE 
RESTORATION OF SENSITIVE LAND. 


 


GOAL LU-4  


REGIONAL PLAN GOALS, POLICIES, AND ORDINANCES SHALL BE IMPLEMENTED 
USING AN INTEGRATED SYSTEM OF REGIONAL AND LOCAL GOVERNMENT 
PLANNING. 


 
POLICIES: 


LU-4.1 THE REGIONAL PLAN LAND USE MAP IDENTIFIES GROUPINGS OF GENERALIZED 
LAND USES AND PRIORITY REDEVELOPMENT AREAS IN THE REGION. AREAS OF 
SIMILAR USE AND CHARACTER ARE MAPPED AND CATEGORIZED WITHIN ONE 
OR MORE OF THE FOLLOWING EIGHT LAND USE CLASSIFICATIONS: 
WILDERNESS, BACKCOUNTRY, CONSERVATION, RECREATION, RESORT 
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RECREATION, RESIDENTIAL, MIXED-USE, AND TOURIST. THESE LAND USE 
CLASSIFICATIONS SHALL DICTATE ALLOWABLE LAND USES. EXISTING 
URBANIZED AREAS ARE IDENTIFIED AS CENTERS AND INCLUDE TOWN 
CENTERS, THE REGIONAL CENTER AND THE HIGH DENSITY TOURIST DISTRICT. 
CENTERS ARE THE AREAS WHERE SUSTAINABLE REDEVELOPMENT IS 
ENCOURAGED. 


Since the development permitted under this plan is generally limited to the 
existing urban boundaries in which uses have already been established, the 
concept of this land use plan is directed toward encouraging infill and 
redirection. The intent of this system is to provide flexibility when dealing with 
existing uses, continuation of acceptable land use patterns, and redirection of 
unacceptable land use patterns. Implementation ordinances set forth the 
detailed management criteria and allowed uses for each land use classification. 


 
Wilderness 
Wilderness Districts are designated and defined by the U.S. Congress as part of 
the National Wilderness Preservation System. These lands offer outstanding 
opportunities for solitude and primitive, unconfined recreation experiences, 
and they contain ecological, geological, and other features of scientific, 
educational, scenic and historic value. The wilderness designation is intended 
to protect and preserve such areas for present and future generations. These 
lands are managed to prevent the degradation of wilderness character. Natural 
ecological processes and functions are preserved, and restored where 
necessary. Permanent improvements and mechanized uses are prohibited. 
Wilderness District lands within the Tahoe Region include portions of the 
Desolation, Granite Chief and Mount Rose Wilderness Areas. 


 
Backcountry 
Backcountry Districts are designated and defined by the U.S. Forest Service as 
part of their Resource Management Plans. These lands are roadless areas 
including Dardanelles/Meiss, Freel Peak and Lincoln Creek. On these lands, 
natural ecological processes are primarily free from human influences. 
Backcountry areas offer a recreation experience similar to wilderness, with 
places for people seeking natural scenery and solitude. Primitive and semi-
primitive recreation opportunities include hiking, camping, wildlife viewing, 
and cross-country skiing, in addition to more developed or mechanized 
activities not allowed in wilderness areas (e.g., mountain biking, snowmobiling). 
Management activities that support administrative and dispersed recreation 
activities are minimal, but may have a limited influence. Limited roads may be 
present in some backcountry areas; road reconstruction may be permitted on 
backcountry lands where additional restrictions do not apply. Backcountry 
areas contribute to ecosystem and species diversity and sustainability, serve as 
habitat for fauna and flora, and offer wildlife corridors. These areas provide a 
diversity of terrestrial and aquatic habitats, and support species dependent on 
large, undisturbed areas of land. Backcountry areas are managed to preserve 
and restore healthy watersheds with clean water and air, and healthy soils. 
Watershed processes operate in harmony with their setting, providing high 
quality aquatic habitats. 


 
Conservation 
Conservation areas are non-urban areas with value as primitive or natural areas, 
with strong environmental limitations on use, and with a potential for dispersed 
recreation or low intensity resource management. Conservation areas include 
(1) public lands already set aside for this purpose, (2) high-hazard lands, stream 
environment zones, and other fragile areas, without substantial existing 
improvements, (3) isolated areas which do not contain the necessary 
infrastructure for development, (4) areas capable of sustaining only passive 
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recreation or non-intensive agriculture, and (5) areas suitable for low-to-
moderate resource management. 


 
Recreation 
Recreation areas are non-urban areas with good potential for developed 
outdoor recreation, park use, or concentrated recreation. Lands which this plan 
identified as recreation areas include (1) areas of existing private and public 
recreation use, (2) designated local, state, and federal recreation areas, (3) areas 
without overriding environmental constraints on resource management or 
recreational purposes, and (4) areas with unique recreational resources which 
may service public needs, such as beaches and ski areas. 


 
Resort Recreation 
Resort Recreation areas are the specific Edgewood and Heavenly parcels 
depicted on Map 1 of the Regional Plan.  


 
Residential 
Residential areas are urban areas having potential to provide housing for the 
residents of the Region. In addition, the purpose of this classification is to 
identify density patterns related to both the physical and manmade 
characteristics of the land and to allow accessory and non-residential uses that 
complement the residential neighborhood. These lands include: (1) areas now 
developed for residential purposes; (2) areas of moderate-to-good land 
capability; (3) areas within urban boundaries and serviced by utilities; and (4) 
areas of centralized location in close proximity to commercial services and 
public facilities. 


 
Mixed-Use 
Mixed-use areas are urban areas that have been designated to provide a mix of 
commercial, public services, light industrial, office, and residential uses to the 
Region or have the potential to provide future commercial, public service, light 
industrial, office, and residential uses. The purpose of this classification is to 
concentrate higher intensity land uses for public convenience, and enhanced 
sustainability. 
 
Tourist 
Tourist areas are urban areas that have the potential to provide intensive tourist 
accommodations and services or intensive recreation. This land use 
classification also includes areas recognized by the Bi-State Compact as suitable 
for gaming. These lands include areas that are: 


1) already developed with high concentrations of visitor services, visitor 
accommodations, and related uses; 


2) of good to moderate land capability (land capability districts 4-7); 
3) with existing excess land coverage; and 
4) located near commercial services, employment centers, public services and 


facilities, transit facilities, pedestrian paths, and bicycle connections 
 
Town Center District 
Town centers contain most of the Region’s non-residential services and have 
been identified as a significant source of sediments and other contaminants 
that continue to enter Lake Tahoe. Town centers are targeted for 
redevelopment in a manner that improves environmental conditions, creates a 
more sustainable and less auto-dependent development pattern and provides 
economic opportunities in the Region. 
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Regional Center District 
The Regional Center includes a variety of land uses in the core of South Lake 
Tahoe, including the Gondola and base lodge facilities for Heavenly Ski Area. 
Development patterns in the Regional Center have been and should continue 
to be more intensive that town centers and less intensive that the High Density 
Tourist District. Older development within the Regional Center is a significant 
source of sediment and other water contaminants. The Regional Center is 
targeted for redevelopment in a manner that improves environmental 
conditions, creates a more sustainable and less auto-dependent development 
pattern and provides economic opportunities in the Region.  


 
High Density Tourist District 
The High Density Tourist District contains a concentration of hotel/casino 
towers and is targeted for redevelopment in a manner that improves 
environmental conditions, creates a more sustainable and less auto-dependent 
development pattern and provides economic opportunities for local residents. 
The High Density Tourist District is the appropriate location for the Region’s 
highest intensity development. 
 
Stream Restoration Plan Area 
Stream Restoration Plan Areas are Stream Environment Zones along major 
waterways that have been substantially degraded by prior or existing 
development. Individual Restoration Plans should be developed for each 
Stream Restoration Plan Area in coordination with the applicable local 
government and property owners in the plan area. Restoration Plans may be 
developed as a component of an Area Plan or as a separate document and 
should identify feasible opportunities for environmental restoration.  


 
LU-4.2 DETAILED PLAN AREA STATEMENTS HAVE BEEN APPROVED FOR ALL 


PROPERTIES IN THE REGION. THESE PLAN AREA STATEMENTS WERE ADOPTED 
IN ACCORDANCE WITH THE 1987 REGIONAL PLAN AND SHALL REMAIN IN 
EFFECT UNTIL SUPERSEDED BY AREA PLANS THAT ARE DEVELOPED IN 
ACCORDANCE WITH AND FOUND IN CONFORMANCE WITH THIS REGIONAL 
PLAN. IF ANY PLAN AREA STATEMENT CONTAINS PROVISIONS THAT 
CONTRADICT NEWER PROVISIONS OF THE REGIONAL PLAN OR DEVELOPMENT 
CODE, THE NEWER PROVISIONS OF THE REGIONAL PLAN OR DEVELOPMENT 
CODE SHALL PREVAIL, BUT ONLY TO THE EXTENT THAT SPECIFIC PROVISIONS 
CONFLICT. 


 
LU-4.3 COMMUNITY PLANS HAVE BEEN APPROVED FOR SOME PROPERTIES IN THE 


REGION TO REFINE AND SUPERSEDE THE PLAN AREA STATEMENTS. THESE 
COMMUNITY PLANS WERE ADOPTED IN ACCORDANCE WITH THE 1987 
REGIONAL PLAN AND SHALL REMAIN IN EFFECT UNTIL SUPERSEDED BY AREA 
PLANS THAT ARE DEVELOPED IN ACCORDANCE WITH AND FOUND IN 
CONFORMANCE WITH THIS REGIONAL PLAN. IF ANY COMMUNITY PLAN 
CONTAINS PROVISIONS THAT CONTRADICT NEWER PROVISIONS OF THE 
REGIONAL PLAN OR DEVELOPMENT CODE, THE NEWER PROVISIONS OF THE 
REGIONAL PLAN OR DEVELOPMENT CODE SHALL PREVAIL, BUT ONLY TO THE 
EXTENT THAT SPECIFIC PROVISIONS CONFLICT. 


 
LU-4.4 OTHER DETAILED PLANS, SUCH AS THE AIRPORT MASTER PLAN, SKI AREA 


MASTER PLANS, AND REDEVELOPMENT PLANS HAVE ALSO BEEN APPROVED 
FOR SOME PROPERTIES IN THE REGION TO FURTHER REFINE AND SUPERSEDE 
THE PLAN AREA STATEMENTS. THESE PLANS WERE ADOPTED IN ACCORDANCE 
WITH THE 1987 REGIONAL PLAN AND SHALL REMAIN IN EFFECT UNTIL 
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SUPERSEDED BY AREA PLANS THAT ARE DEVELOPED IN ACCORDANCE WITH 
AND FOUND IN CONFORMANCE WITH THIS REGIONAL PLAN. IF ANY OF THESE 
PLANS CONTAIN PROVISIONS THAT CONTRADICT NEWER PROVISIONS OF THE 
REGIONAL PLAN OR DEVELOPMENT CODE, THE NEWER PROVISIONS OF THE 
REGIONAL PLAN OR DEVELOPMENT CODE SHALL PREVAIL, BUT ONLY TO THE 
EXTENT THAT SPECIFIC PROVISIONS CONFLICT. 


 
LU-4.5 TRPA SHALL REQUEST THAT ALL LOCAL, STATE, FEDERAL AND TRIBAL 


GOVERNMENTS IN THE REGION PROVIDE WRITTEN STATEMENTS INDICATING 
THEIR INTENT TO PREPARE AREA PLANS AND THEIR ANTICIPATED SCHEDULE 
FOR COMPLETION OF AREA PLANS FOR AREAS WITHIN THEIR JURISDICTION. 
STATEMENTS OF INTENT SHOULD BE PROVIDED TO TRPA NO LATER THAN 
DECEMBER 31, 2013. THE TRPA GOVERNING BOARD SHALL EVALUATE THE 
LOCAL GOVERNMENT STATEMENTS OF INTENT AND DEVELOP AN ACTION 
PLAN BY APRIL 30, 2014. THE ACTION PLAN MAY INCLUDE UPDATES AND 
CONSOLIDATIONS OF PLAN AREA STATEMENTS, COMMUNITY PLANS AND 
OTHER PLANS FOR AREAS THAT ARE NOT INCLUDED IN AREA PLANS. ANY 
PLANS THAT ARE UPDATED BY TRPA MAY UTILIZE THE PROVISIONS THAT 
APPLY TO AREA PLANS. 


 
LU-4.6 IN ORDER TO BE RESPONSIVE TO THE UNIQUE NEEDS AND OPPORTUNITIES OF 


COMMUNITIES OF THE REGION, LOCAL, STATE, FEDERAL AND TRIBAL 
GOVERNMENTS ARE ENCOURAGED TO PREPARE CONFORMING AREA PLANS 
THAT SUPERSEDE EXISTING PLAN AREA STATEMENTS AND COMMUNITY PLANS 
OR OTHER TRPA REGULATIONS FOR AREAS WITHIN THEIR JURISDICTION. AREA 
PLANS SHALL BE PREPARED IN COORDINATION WITH LOCAL RESIDENTS, 
OTHER STAKEHOLDERS AND TRPA STAFF, AND SHALL BE CONSISTENT WITH 
THE REGIONAL GOAL AND POLICY PLAN AND APPLICABLE ORDINANCES. AFTER 
BEING FOUND IN CONFORMANCE WITH THE REGIONAL PLAN, AREA PLANS 
SHALL BECOME A COMPONENT OF THE REGIONAL PLAN.  


 
LU-4.7 AFTER APPROVAL BY LOCAL, STATE, FEDERAL OR TRIBAL GOVERNMENTS, AREA 


PLANS SHALL BE REVIEWED BY THE TRPA GOVERNING BOARD AT A PUBLIC 
HEARING. IN ORDER TO TAKE EFFECT, THE TRPA GOVERNING BOARD SHALL 
MAKE A FINDING THAT THE AREA PLAN, AND ZONING AND DEVELOPMENT 
CODES WITHIN THE PLAN, ARE CONSISTENT WITH AND FURTHER THE GOALS 
AND POLICIES OF THE REGIONAL PLAN. THIS FINDING SHALL BE REFERRED TO 
AS A FINDING OF CONFORMANCE AND SHALL BE SUBJECT TO THE SAME 
VOTING REQUIREMENTS AS APPROVAL OF A REGIONAL PLAN AMENDMENT. 


 
LU-4.8 IN ORDER TO BE FOUND IN CONFORMANCE WITH THE REGIONAL PLAN, ALL 


AREA PLANS SHALL INCLUDE POLICIES, ORDINANCES AND OTHER 
IMPLEMENTATION MEASURES TO: 


1) Identify zoning designations, allowed land uses and development 
standards throughout the plan area. 


2) Be consistent with all applicable Regional Plan policies, including but not 
limited to the regional growth management system, development 
allocations and coverage requirements. 


3) Either be consistent with the Regional Land Use Map or recommend and 
adopt amendments to the Regional Land Use Map as part of an integrated 
plan to comply with Regional Plan policies and provide threshold gain.  


4) Recognize and support planned, new, or enhanced Environmental 
Improvement Projects. Area Plans may also recommend enhancements to 
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planned, new, or enhanced Environmental Improvement Projects as part of 
an integrated plan to comply with Regional Plan Policies and provide 
threshold gain.  


5) Promote environmentally beneficial redevelopment and revitalization 
within Centers. 


6) Preserve the character of established residential areas outside of Centers, 
while seeking opportunities for environmental improvements within 
residential areas. 


7) Protect and direct development away from Stream Environment Zones and 
other sensitive areas, while seeking opportunities for environmental 
improvements within sensitive areas. Development may be allowed in 
disturbed Stream Environment Zones within Centers only if allowed 
development reduces coverage and enhances natural systems within the 
Stream Environment Zone.  


8) Identify facilities and implementation measures to enhance pedestrian, 
bicycling and transit opportunities along with other opportunities to reduce 
automobile dependency. 


 
LU-4.9 IN ORDER TO BE FOUND IN CONFORMANCE WITH THE REGIONAL PLAN, ALL 


AREA PLANS THAT INCLUDE TOWN CENTERS OR THE REGIONAL CENTER SHALL 
INCLUDE POLICIES, ORDINANCES AND OTHER IMPLEMENTATION MEASURES 
TO: 


1) Address all requirements of Policy LU-4.8. 


2) Include building and site design standards that reflect the unique character 
of each area, respond to local design issues and consider ridgeline and 
viewshed protection.  


3) Promote walking, bicycling, transit use and shared parking in town centers 
and the Regional Center, which at a minimum shall include continuous 
sidewalks or other pedestrian paths and bicycle facilities along both sides of 
all highways within town centers and the Regional Center, and to other 
major activity centers.  


4) Use standards within town centers and the Regional Center addressing the 
form of development and requiring that projects promote pedestrian 
activity and transit use.  


5) Ensure adequate capacity for redevelopment and transfers of development 
rights into town centers and the Regional Center.  


6) Identify an integrated community strategy for coverage reduction and 
enhanced stormwater management. 


7) Demonstrate that all development activity within town centers and the 
Regional Center will provide threshold gain, including but not limited to 
measurable improvements in water quality.  


 
LU-4.10 IN ORDER TO BE FOUND IN CONFORMANCE WITH THE REGIONAL PLAN, AREA 


PLANS THAT INCLUDE THE HIGH DENSITY TOURIST DISTRICT SHALL INCLUDE 
POLICIES, ORDINANCES AND OTHER IMPLEMENTATION MEASURES TO: 


1) Address all requirements of Policies LU-4.8 and LU-4.9. 


2) Include building and site design standards that substantially enhance the 
appearance of existing buildings in the High Density Tourist District. 
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3) Provide pedestrian, bicycle and transit facilities connecting the High Density 
Tourist District with other regional attractions. 


4) Demonstrate that all development activity within the High Density Tourist 
District will provide threshold gain, including but not limited to measurable 
improvements in water quality. If necessary to achieve threshold gain, off-
site improvements may be additionally required.  


 
LU-4.11 LOCAL, STATE, FEDERAL AND TRIBAL GOVERNMENTS MAY ADOPT 


DEVELOPMENT ORDINANCES THAT SUPERSEDE TRPA ORDINANCES IF THE 
AREA PLAN AND ASSOCIATED ORDINANCES ARE FOUND IN CONFORMANCE 
WITH THE REGIONAL PLAN, AND MEET THE INTENT OF TRPA ORDINANCES.  


 
LU-4.12 ONCE AN AREA PLAN, AND ZONING AND DEVELOPMENT CODES WITHIN THE 


PLAN, HAVE BEEN FOUND IN CONFORMANCE WITH THE REGIONAL PLAN, 
LOCAL, STATE, FEDERAL AND TRIBAL GOVERNMENTS MAY ASSUME 
DEVELOPMENT REVIEW AUTHORITY BY MEMORANDUM OF UNDERSTANDING 
WITH TRPA, SUBJECT TO THE FOLLOWING LIMITATIONS: 


1) The TRPA Governing Board shall annually review a sample of permits issued 
within each Area Plan, and shall certify that the Area Plans are being 
implemented in conformance with the Regional Plan. If the TRPA Governing 
Board finds that development that has been permitted within an Area Plan 
does not comply with the Conforming Area Plan, TRPA may retract 
delegation of certain permitting authority and implement the Conforming 
Area Plan. 


2) Where applicable, Area Plans shall be prepared and maintained in 
coordination with TMDL regulatory agencies and applicable load reduction 
plans, as specified in the Code of Ordinances.  


3) Approval of projects within Area Plans shall require TRPA review and 
approval if the project includes any of the following criteria, except for 
minor improvements as further specified in the Code of Ordinances:  


i. All development within the High Density Tourist District; 


ii. All development within the Shorezone of Lake Tahoe; 


iii. All development within the Conservation District; 


iv. All development within the Resort Recreation District; 


v. All development meeting criteria on the following table: 


 


 
Regional Center Town Center Not in Center 


Residential 100,000 sq. ft. 50,000 sq. ft. 25,000 sq. ft. 


Non-Residential 80,000 sq. ft. 40,000 sq. ft. 12,500 sq. ft. 


 







  


TRPA Regional Plan | CHAPTER 2: LAND USE ELEMENT 
Adopted – December 12, 2012 | Page 2-18 


4) All delegated permitting decisions shall be appealable to TRPA. Appeal 
procedures are set forth in the Code of Ordinances and are intended to 
address the following goals: 


i. Eliminate frivolous appeals and appellants “laying in wait” by 
encouraging early and consistent engagement. 


ii. Increase procedural certainty and timeliness irrespective of 
outcomes. 


iii. Establish that project-by-project negotiation should not be the 
Governing Board’s default position.  


5) All ongoing TRPA development monitoring and reporting requirements are 
met. 


6) The limitations on delegation specified in the Table above may be increased 
or decreased by the TRPA Governing Board. The levels of delegation may be 
decreased, or increased if the Governing Board finds that lead agencies, 
based on ongoing monitoring, reporting and performance review, are 
acting on projects consistent with the Area Plan and that the terms and 
conditions of the Area Plan are being met. After four years from the 
adoption of this provision, the Governing Board shall consider increasing 
the levels of delegation. 


LU-4.13 TRPA SHALL TAKE AN ACTIVE ROLE IN ASSISTING WITH THE DEVELOPMENT OF 
CONFORMING AREA PLANS TO HELP ENSURE THAT AREA PLANS ARE IN 
CONFORMANCE WITH TRPA REQUIREMENTS. LOCAL, STATE, FEDERAL AND 
TRIBAL GOVERNMENTS SHALL ALSO SEEK REVIEW AND COMMENT FROM ALL 
PUBLIC AGENCIES WITH JURISDICTIONAL AUTHORITY AT APPROPRIATE POINTS 
IN THE PLANNING PROCESS TO ENSURE THAT REQUIREMENTS OF OTHER 
PUBLIC AGENCIES ARE ADDRESSED. THIS POLICY IS INTENDED TO ENSURE 
THAT EACH AREA PLAN, AND ZONING AND DEVELOPMENT CODES WITHIN THE 
PLAN, WHEN PRESENTED TO TRPA FOR CONFORMANCE REVIEW AND 
APPROVAL, WILL HAVE ADDRESSED THE NEEDS AND CONCERNS OF THE 
COMMUNITY AND WILL BE CONSISTENT WITH ALL APPLICABLE LOCAL, STATE, 
AND REGIONAL PLAN REQUIREMENTS. 


 


GOAL LU-5 


COORDINATE THE REGULATION OF LAND USES WITHIN THE REGION WITH THE 
LAND USES SURROUNDING THE REGION. 


To minimize the impacts on one another, the Tahoe Region and its surrounding 
communities should attempt to coordinate land use planning decisions. This goal is 
especially pertinent with respect to major land use decisions immediately adjacent to the 
Region which may have significant impacts on the Region and affect the ability of TRPA to 
attain environmental thresholds. 


 
POLICIES: 


LU-5.1 THE REGIONAL PLAN SHALL ATTEMPT TO MITIGATE ADVERSE IMPACTS 
GENERATED BY THE PLAN WITHIN THE REGION, AND NOT EXPORT THE 
IMPACTS TO SURROUNDING AREAS. 


Where project approvals or other proposed actions by TRPA would adversely 
impact surrounding areas, TRPA shall consult with the affected jurisdictions. 
While the Agency will attempt to ensure that adverse impacts are mitigated 
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within the Region, there may be situations where the adverse impacts on 
surrounding areas are outweighed by the environmental harm that would 
result from absorbing all impacts within the Region. In that regard, state laws in 
California and Nevada require the export of virtually all waste-waters and solid 
wastes from the Region. 


 
LU-5.2 WHERE NECESSARY FOR THE REALIZATION OF THE REGIONAL PLAN, THE 


AGENCY MAY ENGAGE IN COLLABORATIVE PLANNING WITH LOCAL 
GOVERNMENTAL JURISDICTIONS LOCATED OUTSIDE THE REGION, BUT 
CONTIGUOUS TO ITS BOUNDARIES. THE TRPA GOVERNING BOARD SHALL 
INITIATE ALL COLLABORATIVE PLANNING EFFORTS THAT ARE AUTHORIZED BY 
THIS POLICY. 
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HOUSING 


he purpose of this Subelement is to assess the housing needs of the Region and to 
make provisions for adequate housing. The Bi-State Compact does not specifically 
mandate this Subelement nor do the environmental thresholds address this topic. 
However, the states of Nevada and California both require housing to be addressed as 


part of a General Plan. It is the intent of this Subelement to address housing issues on a 
regional basis with Area Plans handling the specifics of implementation. 


GOAL HS-1 


PROMOTE HOUSING OPPORTUNITIES FOR FULL-TIME AND SEASONAL RESIDENTS 
AS WELL AS WORKERS EMPLOYED WITHIN THE REGION. 


 
POLICIES: 


HS-1.1 SPECIAL INCENTIVES, SUCH AS BONUS DEVELOPMENT UNITS, WILL BE GIVEN 
TO PROMOTE AFFORDABLE OR GOVERNMENT-ASSISTED HOUSING FOR LOWER 
INCOME HOUSEHOLDS (80 PERCENT OF RESPECTIVE COUNTY'S MEDIAN 
INCOME) AND FOR VERY LOW INCOME HOUSEHOLDS (50 PERCENT OF 
RESPECTIVE COUNTY'S MEDIAN INCOME). EACH COUNTY'S MEDIAN INCOME 
WILL BE DETERMINED ACCORDING TO THE INCOME LIMITS PUBLISHED 
ANNUALLY BY THE DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT. 


 
HS-1.2 LOCAL GOVERNMENTS WILL BE ENCOURAGED TO ASSUME THEIR "FAIR SHARE" 


OF THE RESPONSIBILITY TO PROVIDE LOWER AND VERY LOW INCOME HOUSING.  


 
HS-1.3 FACILITIES SHALL BE DESIGNED AND OCCUPIED IN ACCORDANCE WITH LOCAL, 


REGIONAL, STATE, AND FEDERAL STANDARDS FOR THE ASSISTANCE OF 
HOUSEHOLDS WITH LOW AND VERY LOW INCOMES. SUCH HOUSING UNITS 
SHALL BE MADE AVAILABLE FOR RENTAL OR SALE AT A COST TO SUCH 
PERSONS THAT WOULD NOT EXCEED THE RECOMMENDED STATE AND 
FEDERAL STANDARDS. 


 
HS-1.4 AFFORDABLE OR GOVERNMENT ASSISTED HOUSING FOR LOWER INCOME 


HOUSEHOLDS SHOULD BE LOCATED IN CLOSE PROXIMITY TO EMPLOYMENT 
CENTERS, GOVERNMENT SERVICES, AND TRANSIT FACILITIES. SUCH HOUSING 
MUST BE COMPATIBLE WITH THE SCALE AND DENSITY OF THE SURROUNDING 
NEIGHBORHOOD. 


 


GOAL HS-2 


TO THE EXTENT FEASIBLE, WITHOUT COMPROMISING THE GROWTH MANAGEMENT 
PROVISIONS OF THE REGIONAL PLAN, THE ATTAINMENT OF THRESHOLD GOALS, 
AND AFFORDABLE HOUSING INCENTIVE PROGRAMS, MODERATE INCOME 
HOUSING WILL BE ENCOURAGED IN SUITABLE LOCATIONS FOR THE RESIDENTS OF 
THE REGION. 


 


T 
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POLICIES: 


HS-2.1 SPECIAL INCENTIVES, SUCH AS BONUS DEVELOPMENT UNITS, WILL BE MADE 
AVAILABLE TO PROMOTE HOUSING FOR MODERATE INCOME HOUSEHOLDS 
(120 PERCENT OF RESPECTIVE COUNTY'S MEDIAN INCOME). SUCH INCENTIVES 
SHALL BE MADE AVAILABLE WITHIN JURISDICTIONS THAT DEVELOP HOUSING 
PROGRAMS THAT ARE SUBSTANTIALLY CONSISTENT WITH AND 
COMPLEMENTARY TO THE REGIONAL PLAN. 


 
HS-2.2 RESIDENTIAL UNITS DEVELOPED USING MODERATE INCOME HOUSING 


INCENTIVES SHALL BE USED TO PROVIDE HOUSING FOR FULL-TIME RESIDENTS 
OF THE TAHOE REGION. SUCH UNITS SHALL NOT BE USED FOR VACATION 
RENTAL PURPOSES.  


 
HS-2.3 RESIDENTIAL UNITS DEVELOPED USING MODERATE INCOME HOUSING 


INCENTIVES SHALL REMAIN PERMANENTLY WITHIN THE PROGRAM.  


 


GOAL HS-3 


REGULARLY EVALUATE HOUSING NEEDS IN THE REGION AND UPDATE POLICIES 
AND ORDINANCES IF NECESSARY TO ACHIEVE STATE, LOCAL AND REGIONAL 
HOUSING GOALS. 


 
POLICIES: 


HS-3.1 TRPA SHALL REGULARLY REVIEW ITS POLICIES AND REGULATIONS TO REMOVE 
IDENTIFIED BARRIERS PREVENTING THE CONSTRUCTION OF NECESSARY 
AFFORDABLE HOUSING IN THE REGION. TRPA STAFF WILL WORK WITH LOCAL 
JURISDICTIONS TO ADDRESS ISSUES INCLUDING, BUT NOT LIMITED TO, 
WORKFORCE AND MODERATE INCOME HOUSING, SECONDARY RESIDENTIAL 
UNITS AND LONG TERM RESIDENCY IN MOTEL UNITS IN ACCORDANCE WITH 
THE TIMELINE OUTLINED IN THE IMPLEMENTATION ELEMENT. 
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COMMUNITY DESIGN 


he purpose of this Subelement is to implement the TRPA regional design criteria as 
they apply to the built environment. The Governing Board policy applicable to 
community design is derived from environmental threshold carrying capacities for 
scenic resources: 


POLICY STATEMENT 


It shall be the policy of the TRPA Governing Board in development of the Regional Plan, in 
cooperation with local jurisdictions, to ensure the height, bulk, texture, form, materials, 
colors, lighting, signing and other design elements of new, remodeled and redeveloped 
buildings be compatible with the natural, scenic, and recreational values of the Region. 


This Subelement sets forth policies for new developments or existing developments in 
need of remodeling or redevelopment. Some aspects of development can be brought to 
total conformance within a certain period of time, such as a five-year program to bring all 
signs into conformance with adopted standards. Others may require more time or 
extensive redevelopment or rehabilitation to correct past deficiencies. 


 


GOAL CD-1 


ENSURE PRESERVATION AND ENHANCEMENT OF THE NATURAL FEATURES AND 
QUALITIES OF THE REGION, PROVIDE PUBLIC ACCESS TO SCENIC VIEWS, AND 
ENHANCE THE QUALITY OF THE BUILT ENVIRONMENT. 


 
POLICIES: 


CD-1.1 THE SCENIC QUALITY RATINGS ESTABLISHED BY THE ENVIRONMENTAL 
THRESHOLDS SHALL BE MAINTAINED OR IMPROVED. 


Implementation of regional design review requirements will be required to 
ensure compliance with this policy. 


 
CD-1.2 RESTORATION PROGRAMS BASED ON INCENTIVES WILL BE IMPLEMENTED IN 


THOSE AREAS DESIGNATED IN NEED OF SCENIC RESTORATION TO ACHIEVE THE 
RECOMMENDED RATING. 


 


GOAL CD-2 


REGIONAL BUILDING AND COMMUNITY DESIGN CRITERIA SHALL BE ESTABLISHED 
TO ENSURE ATTAINMENT OF THE SCENIC THRESHOLDS, MAINTENANCE OF 
DESIRED COMMUNITY CHARACTER, COMPATIBILITY OF LAND USES, AND 
COORDINATED PROJECT REVIEW. 


T 
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The intent of the criteria is that they be regional in nature yet specific enough to ensure 
that the Agency meets the mandate of specific thresholds and other policy requirements of 
this plan as they relate to site planning. The concept is that a design review document is 
the focal point for implementing many other plan policies relating to transportation, noise, 
water quality, air quality, scenic and aesthetic considerations, etc. 


POLICIES: 


CD-2.1 TO BE FOUND IN CONFORMANCE WITH THE REGIONAL PLAN, AREA PLANS 
SHALL REQUIRE THAT ALL PROJECTS COMPLY WITH THE FOLLOWING DESIGN 
REQUIREMENTS. AREA PLANS MAY ALSO INCLUDE ADDITIONAL OR 
SUBSTITUTE REQUIREMENTS NOT LISTED BELOW THAT PROMOTE THRESHOLD 
ATTAINMENT. 


A. Community Design: Area Plans that include the Regional Center or town 
centers shall address the following design standards: 


i. Existing or planned pedestrian and bicycle facilities shall connect 
properties within Centers to transit stops and the Regional Bicycle 
and Pedestrian network. 


ii. Area Plans shall encourage the protection of views of Lake Tahoe. 


iii. Within town centers and the Regional Center, building height and 
density should be varied with some buildings smaller and less 
dense than others. 


iv. Site and building designs within Centers shall promote pedestrian 
activity and provide enhanced design features along public 
roadways. Enhanced design features to be considered include 
increased setbacks, stepped heights, increased building 
articulation, and/or higher quality building materials along public 
roadways. 


v. Area Plans shall include strategies for protecting undisturbed 
sensitive lands and, where feasible, establish park or open space 
corridors connecting undisturbed sensitive areas within Centers to 
undisturbed areas outside of Centers. 


B. Site Design: All new development shall consider site design which 
includes, at a minimum: 


i. Existing natural features to be retained and incorporated into the 
site design. 


ii. Building placement and design to be compatible with adjacent 
properties and consideration of solar exposure, climate, noise, 
safety, fire protection, and privacy. 


iii. Site planning to include a drainage, infiltration, and grading plan 
meeting water quality standards. 


iv. Access, parking, and circulation to be logical, safe, and meet the 
requirements of the transportation element. 
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C. Building Design: Standards shall be adopted to ensure attractive and 
compatible development. The following shall be considered: 


i. Outside town centers, building height shall be limited to two 
stories (24 - 42 feet). Within town centers, building height may be 
allowed up to four stories (56 feet) as part of an Area Plan that has 
been found in conformance with the Regional Plan. Within 
regional centers, building height may be allowed up to six stories 
(95 feet) as part of a Conforming Area Plan. Within the High 
Density Tourist District, the height of casino hotel buildings 
existing as of 2012 that are at least eight stories or 85 feet high 
may be increased up to 197 feet as part of a Conforming Area 
Plan. Subject to TRPA approval pursuant to TRPA Code of 
Ordinances or a Conforming Area Plan, provisions for additional 
height requirements may be provided for unique situations such 
as lighting towers, ski towers, buildings within Ski Area Master 
Plans, steep sites, and essential public safety facilities.   


ii. Building height limits shall be established to ensure that buildings 
do not project above the forest canopy, ridge lines, or otherwise 
detract from the viewshed. 


iii. Buffer requirements should be established for noise, snow 
removal, aesthetic, and environmental purposes. 


iv. The scale of structures should be compatible with existing and 
planned Land Uses in the area. 


v. Viewshed should be considered in all new construction. Emphasis 
should be placed on lake views from major transportation 
corridors. 


vi. Area Plans that allow buildings over two stories in height shall 
where feasible include provisions for transitional height limits or 
other buffer areas adjacent to areas not allowing buildings over 
two stories in height. 


vii. Area Plans shall include design standards for building design and 
form. Within Centers, building design and form standards shall 
promote pedestrian activity. 


D. Landscaping: The following should be considered with respect to this 
design component of a project: 


i. Native vegetation should be utilized whenever possible, 
consistent with fire defensible space requirements. 


ii. Vegetation should be used to screen parking, alleviate long strips 
of parking space and accommodate stormwater runoff where 
feasible. 


iii. Vegetation should be used to give privacy, reduce glare and heat, 
deflect wind, muffle noise, prevent erosion, and soften the line of 
architecture where feasible. 


E. Lighting: Lighting increases the operational efficiency of a site. In 
determining the lighting for a project, the following should be required: 


i. Exterior lighting should be minimized to protect dark sky views, 
yet adequate to provide for public safety and should be consistent 
with the architectural design. 
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ii. Exterior lighting should utilize cutoff shields that extend below 
the lighting element to minimize light pollution and stray light.  


iii. Overall levels should be compatible with the neighborhood light 
level. Emphasis should be placed on a few, well placed, low 
intensity lights. 


iv. Lights should not blink, flash, or change intensity except for 
temporary public safety signs. 


F. Signing: Area Plans may include alternative sign standards. For Area Plans 
to be found in conformance with the Regional Plan, the Area Plan must 
demonstrate that the sign standards will minimize and mitigate 
significant scenic impacts and move toward attainment or achieve the 
adopted scenic thresholds for the Lake Tahoe Region. 


In the absence of a Conforming Area Plan that addresses sign standards, 
the following policies apply, along with implementing ordinances: 


i. Off premise signs should generally be prohibited; way-finding and 
directional signage may be considered where scenic impacts are 
minimized and mitigated. 


ii. Signs should be incorporated into building design 


iii. When possible, signs should be consolidated into clusters to avoid 
clutter 


iv. Signage should be attached to buildings when possible 


v. Standards for number, size, height, lighting, square footage, and 
similar characteristics for on premise signs shall be formulated and 
shall be consistent with the land uses permitted in each district.  


G. Center Boundaries: Area Plans may propose modifications to the 
boundaries of a Center, if the modification complies with the following: 


i. Boundaries of Centers shall be drawn to include only properties 
that are developed, unless undeveloped parcels proposed for 
inclusion have either at least three sides of their boundary 
adjacent to developed parcels (for four-sided parcels), or 75 
percent of their boundary adjacent to developed parcels (for non-
four-sided parcels). For purposes of this requirement, a parcel is 
considered developed if it includes 30 percent or more of allowed 
coverage already existing on site or an approved but un-built 
project meeting this coverage requirement.  


ii. Properties included in a Center shall be less than 1/4 mile from 
existing Commercial and Public Service uses. 


iii. Properties included in a Center shall encourage and facilitate the 
use of existing or planned transit stops and transit systems. 


  








 


 


 


 
 
 
 
 
 


July 16, 2015 


Ms. Laurel L. Impett 
Shute, Mihaly & Weinberger LLP 
396 Hayes Street 
San Francisco, CA 94102-4421 
 
RE: Village at Squaw Valley Specific Plan DEIR—review of impacts to Sierra Nevada yellow-legged 


frog (SNYLF) 
 
Dear Laurel: 
 
The Conservation Biology Institute (CBI) is a 501(c)3 organization that works collaboratively to 
conserve biological diversity in its natural state through applied research, education, planning, 
and community service.  CBI’s extensive partner network includes academic institutions, state 
and federal agencies, and other non-profit environmental organizations.  CBI combines 
strengths across multiple disciplines ranging from conservation planning to habitat management 
and monitoring to ecological modeling of species populations, landscape connectivity, climate 
change, and fire. 
 
I have reviewed the referenced document and submit these comments specifically on impacts to and 
mitigation for the Sierra Nevada yellow legged frog (SNYLF, Rana sierrae) and its habitat.  My analyses 
have been informed through discussion with Dr. Tom Myers, hydrological consultant, and review of his 
Technical Memorandum on impacts to the Olympic Valley aquifer, as well as through discussion with Dr. 
Roland Knapp of the University of California Sierra Nevada Aquatic Research Laboratory, who is a 
leading expert on SNYLF.  My comments are presented within the regional context of the Conservation 
Assessment for the mountain yellow-legged frog (Brown et al. 2014) and the forthcoming Conservation 
Strategy for the mountain yellow-legged frog. 
 
Sincerely, 
 


 
Jerre Ann Stallcup, M.A. 
Conservation Ecologist 
 


 


Conservation Biology Institute 
 


136 SW Washington Ave. Suite 202 
Corvallis, OR 97333 
(661) 245-3 
 
www.consbio.org 
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Impact Assessment 


The DEIR incorrectly states that disturbances to SNYLF and its habitat—development, increased 


groundwater pumping, and creek restoration—will be less than significant.  However, Myers’ hydrology 


analysis concludes that there will be significant impacts to wetland and aquatic habitat as a result of 


groundwater drawdown.  These habitats are proposed Critical Habitat for SNYLF, which requires a 


mosaic of aquatic habitats and an intact aquatic food web for the species’ various life history stages 


(eggs, larvae, metamorphs, and adults) as well as for potential dispersal.  Thus, the development would 


adversely impact proposed SNYLF Critical Habitat—the area considered essential for the conservation of 


a threatened or endangered species.  The DEIR does not require precautionary monitoring measures for 


all stages of the species’ life cycle, only for adults, or for potential impacts to aquatic habitat and the 


aquatic food web.  The proposed removal of fish barriers will decrease the potential habitat available for 


SNYLF, by allowing nonnative predatory fish to access new habitat, and should be considered a 


significant impact that is not mitigated.   


The DEIR considers only the direct impacts of the proposed project on SNYLF.  It does not consider the 


synergistic indirect effects of habitat loss, fragmentation, groundwater drawdown, changes in water 


quality and sedimentation as a result of development and operation, disease, increased recreation, and 


climate change.  It does not acknowledge the potential regional impacts to connectivity between 


subpopulations of SNYLF in the vicinity of, but outside of, the project site.  For example, SNYLF has been 


found upstream of and south of the project site as recently as 1999 and 2004.  Therefore, the project 


has the potential to reduce connectivity between these subpopulations, and SNYLF populations are 


thought to function as metapopulations, where connectivity between subpopulations is essential to 


species persistence.  The DEIR does not consider the significance of the metapopulation in this location 


to the long-term persistence, genetic diversity, connectivity, and recovery of the species on a regional 


level, or the cumulative impacts to Rana sierrae from this project in the context of impacts across its 


range.  This is unacceptable for a species that is vulnerable to extinction.   


Mitigation 


The proposed project and mitigation, while potentially avoiding take of individuals, does not include 


measures outlined in the Conservation Assessment (Brown et al. 2014), the best available science for 


the species.  The Conservation Assessment identifies the genetic variability throughout the species’ 


range and the need to protect connecting habitat among genetic subunits.  The mitigation plan does not 


consider contribution to conservation of the metapopulation or the species as a whole.  The region west 


of Lake Tahoe is in the middle of the species’ distribution, and there are very few, if any, individuals 


formally conserved in this region of Critical Habitat.  Losing any populations in this area could result in 


disjunct populations to the north and south, with no potential for genetic connectivity. 


The mitigation plan for impacts to Squaw Creek wetlands proposes to create brown trout refuge habitat 


as a target for restoration; the brown trout is a predator of SNYLF.  Therefore, if successful, this 


restoration would actually cause greater impacts to Rana sierrae.  The proposed mitigation does not 


account for the exacerbating impacts of climate change and other anthropogenic impacts on the SNYLF, 
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and the mitigation will not restore the structure and function necessary to support the native ecosystem 


characteristics of the Squaw Creek watershed.  To mitigate significant impacts to SNYLF and its habitat, 


the project should implement measures described in the Conservation Assessment, which identifies 


recovery options to be presented in the forthcoming Conservation Strategy (Forest Service, in 


preparation). 


Conservation Strategy 


Final decisions on impacts and mitigation for this project should be deferred until release of the 


Conservation Strategy for this species.  Conservation options to be presented in the forthcoming 


Conservation Strategy include management at multiple scales for multiple life history stages, requiring a 


mosaic of habitat types.  Management strategies include removal of fish in priority basins, restoration 


and enhancement of habitat requirements, and (potentially) translocation of frogs.  The Conservation 


Strategy considers the existing genetic variability throughout the species’ range and the need to protect 


connecting habitat among genetic subunits.  It will identify specific research needs relative to dispersal, 


the amphibian chytrid fungus, effects of airborne contaminants, and potential impacts of recreational 


activities and vegetation management, e.g., for fire. 


Literature Cited 
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Park Service and US Fish and Wildlife Service.  RS-TP-038.  July. 
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4,8 Greenhouse Gas Emissions


4,8 GREENHOUSE GAS EMISSIONS


This section evaluates the greenhouse gas em¡ssions (GHG) impacts of the proposed Plan. The
information presented was compiled from multiple sources, including the Energy Policy lnitiatives
Center (EPIC) at the University of San Diego School of Law, A related topic, the impacts of increasing
GHG emissions on global climate change, is discussed in Appendix F of the ElR.


4.8.1 EXTST|NG CONDTTTONS


California law defines GHGs as any of the following compounds: CO2, CHa, N2O, hydrofluorocarbons
(HFCs), perfluorocarbons (PFCs), and sulfur hexafluorlde {SF6) (H&SC Section 38505(e)). CO2, followed by
CH¿ and NzO, is the most common GHG.


Global warming potential {GWP) is a concept developed to compare the ability of each GHG to trap heat
in the atmosphere relative to another gas; the GWP is based on several factors, including the relative
effectiveness of a gas to absorb infrared radiation and length of time that the gas remains in the
atmosphere ("atmospheric lifetime"). The GWP of each gas is measured relative to CO2, the most
abundant GHG. GHGs with lower emissions rates than CO2 may still contribute to climate change
because they are more effective at absorbing outgoing infrared radiation than COz. When accounting for
GHGs, emissions are expressed in terms of COz equivalents (COae). The concept of COze is used to
account for the different GWP of GHGs to absorb infrared radiation. The reference gas for GWP is COz;


therefore, COz has a GWP of 1. The other main GHGs that have been attributed to human activity
include CH+, which has a GWP of 2L, and NzO, which has a GWP of 31.0,


Sources of COz include combustion of fossil fuels (coal, oil, natural gas, gasoline, and wood), CHq is the
main component of natural gas and also arises naturally from anaerobic decay of organic matter,
Sources of NzO include combustion of fossil fuels and industrial processes such as nylon production and
production of nitric acid. Other GHGs are present in trace amounts in the atmosphere and are generated
from various industrial oi other uses.


4.8.1.1 EXISTING GHG EMISSIONS


GlobalGHG Emissions


The World Resources lnst¡tute (WRl 2014) estimated that worldwide emissions in 2011were 43,8 billion
metric tons (MT) CO2e, of-which the United States contributed the greatest percentage after China.
Table 4,8-L shows the top L0 emitters by country, which contribute 63 percent of global emissions,
When accounting for GHGs, emissions are typically quantified in MT or millions of metric tons (MMT)
and are shown as MMT COze.
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4.8 Greenhouse Gas Emissions


Table 4.8'1
Top 10 GHG-Emltting Countries, 2011


Percent
MMT CO2e in


20tLrCountry or Area
2410,552China
156,550United States
62,486lndia
52,374Russia
31,307Japan
3L,L3TBrazil
2883Germany
283slndonesia
27t6Canada
27L6lran


Source: WRI 2014


California GHG Emissions


ln 2oL2,california accounted for approxirnately seven percent of u.S. emissions. The State of California


GHG lnventory, prepared by ARB, identified and quantified statewide GHG emissions. The inventory


includes estimâtes for CO2, CH¿, NaO, SFo, HFCs, and PFCs, and is summarized in Table 4,8-2 (ARB 201aa)'


The inventory is divided into àight broad categories of emissions: Agriculture, Commercial, Elecilicity


Generation, lndustrial, Residential, Transportation, Recycling and Waste, and High GWP Gases'


Transportaiion was the sector with the largest percentage of GHG emissions (36 percent), followed by


electricity generation (21 percent), and industrial sources (19 percent), The remaining sectors each


accounted for less than 10 percent of overall emissions.


Table 4.8-2


State of California Greenhouse Gas Emlsslons by Sector - 2012


Pêrcent of Total
2012 Emlssions


Totàl 2012
Emlsslons


(MMTCOre)
Sector


8%37.86culture and Fo


3%14.20Commercial
2L%95,09Electricity Generation
t9To89.16lnd ustrial
6%28.09Residential
36%167.38Transportation
2%8.49Recvcling and Waste
4%18.41Hieh GWP Gases


L00%,4s8.58Total
Source: ARB 2014a


San Diego Region GHG Emissions


Regional GHG emissions for existing conditions (2012) are calculated based on the current GHG


inventory. The inventory is based on existing sources and activity within the region. GHG emissions are


divided into 16 categories. Calculations and assumptions are described in Appendix G-L to the EIR' Total


6HG emissions ¡n the San Diego region as of 2012 are over 35 MMT COze as shown in Table 4'B-3.
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4.8 Greenhouse Gas Emissions


Table 4.8-3
Total Greenhouse Gas Emissions in the San Diego Region, 2012


Source: Appendix G-1 to the ElR,


4,8,L.2 CLIMATE CHANGE


A related topic, the impacts of increasing GHG emissions on climate change, is discussed in Appendix F


to the ElR. As diseussed in Appendix F, during the timeframe of the proposed Plan, climate change


effects likely to exacerbate the proposed Plan's impacts on selected resource areas include, but are not
limited to:


o Higher annual average temperature
r More days of extreme high temperatures
o Longer and more humid heat waves


r More ¡ntense and frequent drought
r lncreased evaporation from soil, surface waters


o More frequent, severe wildfires
o Sea level rise


r Less frequent, more intense rainstorms, more frequent watershed flood events


o More frequent and severe coastal flooding
r Spreading of pests and vector-borne diseases


ln general, the effects listed above would increase between 2020 and 2050,


Annual Emisslons
(MMTCO"el


Percentage of
Annual Emlsslons


Sector


On-Road Transportation 15,76 43,7%


Electricity 7.9V 22.Lo/"


Natural Gas 2.84 7.9%


Solid Waste 1,75 4.8%


Other Fuels r,64 4.6%


lnd ustrial 1,43 4,0%


Aviation r.37 3.8%


0.92 2.6%Off-Road Equipment and Vehicles


Wildfire 0.81 2.2%


t.8%Other - Thermal Cogeneration 0,64
0,52 L.4%Water Supply and Conveyance


Wastewater 0.16 0.4%


Rail 0.11. 03%
Agriculture 0.08 0.2%


0.05 0.t%Marine Vessels (excluding pleasure craft)
Development + Sequestrat¡on -0.6s n/a


100%Total' 35.4


San Diego Forward: The Regional Plan


Program Environmental lmpact Report


Page 4.8-3







4.8 Greenhouse Gas Emissions


4,8,2 REGULATORYSETTING


4,8,2.T FEDERAL LAWS, REGULATIONS, PI.ANS, AND POLIC¡ES


Energy Poticy and Conservat¡on Action of 1975 and Corporate Average Fuel Standards


The Energy Policy and Conservation Act of L975142 USC Section 6201 [1975])establishes fuel economy


standards for on-road motor vehicles sold in the United States'


Compliance with federal fuel economy standards is determined through the Corporate Average Fuel


Economy (CAFE) program on the basis of each manufacturer's average fuel economy for the portion of


iti vehicles produced for sale in the United States.


On April L,2OIO, USDOT and USEPA established new federal rules that set the first-ever national GHG


emissions standards and significantly increased the fuel economy of all new passenger cars and light


trucks sold in the United States. The standards set a requirement to meet an average fuel economy of


34.1 miles per gallon by 2016. ln August 2012, the federal government adopted the second rule that


increases fuel economy for the fleet of passenger cars, light-duty trucks, and medium-duty passenger


vehicles for model years,2017 to 2025 to average fuel economy of 54.5 miles per gallon by 2025.


Because NHTSA cannot set standards beyond model year 202L due to statutory obligations and the


rules' long timeframe, a mid-term evaluation is included in the rule. Standards for model years 2022


through 2025 have not been formally adopted by NHTSA. ln August 2011, NHTSA and USEPA released


medium- and heavv-duty vehicle standards for model years 2014 to 2018. Tighter standards for these


vehicles for model years after 2018 are expected to be developed and issued by March 2016.


Energy Policy Act of 1992


The Energy Policy Act oI 1992 (40 USC Section 13201 [19921) (ËPAct] was passed to reduce the country's


dependence on foreign petroleum and improve air quality. EPAct includes several parts intended to


build an inventory of alternative fuel vehicles (AFVs) in large, centrally fueled fleets in metropolitan


areas. EPAct requires certain government and private fleets to purchase light-duty AFVs' Federal tax


deductions were created for businesses and individuals to cover the incremental cost of AFVs' EPAct


also establlshed the Clean Cities Program. The primary goal of the Program is to cut petroleum use in


the United States by 2.5 billion gallons per year by 2020 with the following three strategies:


¡ Replace petroleum with alternative and renewable fuels,


r Reduce petroleum consumption through smarter driving practices and fuel economy


improvements, and


r Ëliminate petroleum use through idle reduction and other fuel-saving technologies and


practices.


As part of the federal Clean Cities Program, the San Diego Regional Clean Cities Coalition works with


vehicle fleets, fuel providers, community leaders, and other stakeholders to reduce petroleum use in


transportation in the San Diego region (San Diego Regional Clean Cities Coalition 2014).
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Energy Policy Act of 2005


The EPAct of 2005 (42 USC Section 15801 [2005]) includes several requirements that support the use of
alternatively fueled vehicles, including requirements for federal fleets and expansion of compllance


options under EPAct 1992 by allowing fleets to choose a petroleum reduction path that achieves


petroleum reductions equivalent to AFVs running on alternative fuels 100 percent of the time, The


EPAct of 2005 funds research programs for AFVs and provides tax incentives for purchase of AFVs, lt also


provides for renewed and expanded tax credits for electricity generated by qualified energy sources,


such as landfill gas; provides bond financing, tax incentives, grants, and loan guarantees for a clean


renewable energy and rural community electrification; and establishes a federal purchase requirement


for renewable energy,


Energy lndependence and Security Act of 2007


The Energy lndependence and Security Act of 2007 (EISA) (42 USC Section t738t [2007]) includes


provisions to increase the supply of renewable alternative fuel sources by settlng a mandatory


Renewable Fuel Standard, which requires transportation fuel sold in the United States ts contain a


minimum of 36 billion gallons of renewable fuels annually by 2022. EISA includes grant programs to


encourage the development of cellulosic biofuels, plug-in hybrid electric vehicles, and other emerging


electric vehicle technologies. EISA codifies into law the energy reduction goals for federal agencies put


forth in Executive Order l-3423 (USEPA 2007l¡, and creates new requirements related to Corporate


Average Fuel Economy Standards, the Renewable Fuel Standard, and efficiency standards for lighting


and appliances, The law is projected to reduce GHG emissions by 9 percent from 2005 levels by 2030


(DOE 2014).


Clean Air Act


USEPA began regulating GHGs under the Clean Air Act (CAA) (42 USC Section 7401. et seq. [1970]) in


2011. USEPA's GHG regulations include regulations governing transportation and mobile sources,


renewable fuels, carbon pollution standards for existing power plants, the GHG tailoring rule governing


new and existing industrial facilities, and GHG reporting requirements. Standards for mobile sources


have been established pursuant to Section 202 of the CAA, and GHGs from stationary sources are


cu rrently controlled under the authority of Part C of Title I of the act'


ln 201"3, USEPA issued proposed regulations to cut carbon pollution from new power plants. ln 2014,


USEPA proposed a plan to cut carbon pollution from existing or modlfied power plants. The proposed


rule includes state-specific rate-based goals for COz emissions from the power sector, as well as


guidelines for states to follow in developing plans to achieve state-specific carbon reduction goals.


Nationwide, by 2030, this rule would achieve COz emission reductions from the power sector of


approximately 30 percent from CO2 emission levels in 2005 (USEPA 20t4al. USEPA anticipates issuing a


final rule on existing power plants and carbon pollution standards for new, modified, and reconstructed
power plants by the summer of 2015 (USEPA 2015).
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Federal Highway Administration/Federal Transit Administration


The Federal Transit Administration (FTA) works with public transportation providers and other key


stakeholders to implement strateg¡es that reduce GHG emissions from the transportation sector' FTA


provides funding to support public transportation projects and provides technical assistance, research,


and policy development on alternative fuels, high fuel efficiency vehicles, climate change mitigation and


adaptation in the transportation sector. ln cooperation with the FTA, the USEPA has developed


information regarding clean passenger vehicles (USEPA 2014b)'


The Federal Highway Administratlon (FHWA) has conducted climate change adaptation and resilience


case studies and Bilot projects throughout the country to test a climate change vulnerability assessment


model. The FHWA conceptual model guided transportation agencies through the process of collecting


and integrating climate and asset data in order to identify critical vulnerabilities. FHWA used the pilot


projects to adopt its Climate Change & Extreme Weather Vulnerability Assessment Framework (FHWA


2015a). FHWA has also conducted a number of case studies to assess various climate adaptation


strategies, including the Flood Levee System lmprovements study in Washington, DC (FHWA 2015b); the


Surfers Point Managed Shoreline Retreat Project in Ventura, California (FHWA 2015c); and Climate


Change Adaptation Strategies for the New York State Departtnent of Transportation (Columbia


University Earth lnstitute 2011).


Executive Order 13514


On October 5, 2009, the President signed Executive Order 13514, Federal Leadership in Environmental,


Energy, and Economic Performance (3 CFR 13514). The Executive Order set sustainability goals for
federal agencies and focuses on making improvements in their environmental, energy, and economic


performance, The Executive Order required federalagencies to submit a2O2O GHG pollution reduction


target within 90 days, and to increase energy efficiency, reduce fleet petroleum consumption, conserve


water, reduce waste, support sustainable communities, and leverage federal purchasing power to
promote environmentally responsible products and technologies.


The Executive Order requires agencies to measure, manage, and reduce GHG emissions toward agency-


defined targets. lt describes a process by which agency goals will be set and reported to the President by


the Chair of Council on Environmental Quality (CEQ). The Executive Order requires agencies to meet a


number of energy, water, and waste reduction targets, including:


. 30 percent reduction in vehicle fleet petroleum use by 2020;


e 26 percent improvement in water efficiency bV 2020;


. 50 percent recycling and waste diversion by 2015;


o 95 percent of all applicable contracts will meet sustainability requirements;


. lmplementation of the 2030 net-zero-energy building requirement;


. lmplementation of the stormwater provisions of the Energy lndependence and Security Act of
2007, section 438; and


r Development of guidance for sustainable federal building locations in alignment with the


Livability Principles put forward by the Department of Housing and Urban Development, DOT,


and USEPA.
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Executive Order 13693


On March L9,2015, the President signed Executive Order 13693, Planning for Federal Sustainability in


the Next Decade, The Executive Order sets a goal of reducing Federal agency GHG emisslons by 40


percent over the next decade, The Executive Order sets agency GHG reduction targets and sustainability
goals, including:


Percentage reduction targets must be proposed by each Federal agency, including FHWA, FTA,


and FRA, for agency-wide GHG emissions reductions by the end of fiscal year 2025 relative to a


fiscal year 2008 baseline.


a


a Sustainability goals for each Federal agency, including


o Promoting building energy conservation, efficiency, and management;
o Requiring the use of renewable and alternative energy for electric and thermal energy in


Federal buildings by up to 25 percent by fiscal year 2025;


o Requiring the use of renewable and alternative energy for total building energy


consumption in Federal buildings by up to 30 percent by fiscal year 2025;


o lmproving Federal agency water efficiency and management to reduce water
consumption by 36 percent by fiscal year 2025;


o lmproving Federal agency vehicle fleet efficiency and management to reduce GHG


emissions by 30 percent by fiscal year 2025;


o Promoting sustainable acquisition and procurement practices; and


o Advancing waste prevention and pollution prevention by diverting at least 50 percent of
non-hazardous solid waste.


Off-road Vehicle and Equipment Regulations


Federal regulations that govern off-road vehicles such as locomotives, heavy equipment, etc. are


discusied in Section 4,3, Air Quality, These regulations would alss result in reductions in GHG emlssions,


and are summarized below.


Locomotive Engine Emission Standards: USEPA has adopted locomotive engine exhaust emission


standards (40 CFR Part 1033 et seq.) that apply to llne haul and switching locomotives wlth total rated


horsepower of 750 kilowatts (1006 horsepower Ihp]) or greater. These emission standards apply to
hydrocarbons, NO¡, particulate matter, and CO, and would also reduce emissions of GHG through


requiring more efficient locomotive engines.


Non-Road Compression-lgnition Engine Emission Standards: USEPA has also adopted emission


standards for compression-ignition engines that apply to engines with a total rated horsepower of 11 hp


to engines with a rating greater than 1207 hp (a0 CFR Part 89.tt2; Part 1039.101; Part 1039.102). These


emission siandards apply to hydrocarbons, NO¡, particulate matter, and CO, and would also reduce


emissions of GHG through requiring more efficient non-road engines.
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4.8.2.2 STATE LAWS, REGULATIONS, PLANS, AND POLICIES


Executive Order 5-3-05


Executive Order 5-3-05, among other things, establlshed the following 6HG emission reduction goals for
California: reductlon to 2000 levels by 2010; to 199û levels by 2020; and to 80 percent below 1990 levels


by 2050.


Executive Order B-16-12


Executive Order 8-16-12 orders State ent¡t¡es under the direction of the Governor including ARB, the


Energy Commiss¡on, and Public Utilities Commission to support the rapid commercialization of zero


emission vehicles. lt directs these entities to achieve various benchmarks related to zero emission


vehicles, including:


¡ lnfrastructure to support up to one million zero emission vehicles by 2020,


¡ Widespread use of zero emission vehicles for public transportation and freight transport by


?o20,
¡ Over 1.5 million zero emission vehicles on California roads by 2025,


o Annual displacement of at least 1.5 billion gallons of petroleum fuels by 2025, and


It also sets a state GHG emissions reduction target for the transportation sector of B0 percent below


1990 levels by 2050,


Executive Order B-30-15


Executive Order 8-30-15, among other things, establishes a new interim statewide greenhouse gas


emisslon reductlon target to rcduce greenhouse gas emissions to 40 percent below 1990 levels by 2030


in order to ensure California meets its target of reducing greenhouse gas emissions to 80 percent below


1990 levels by 2050.


It further orders that all state agencies with jurisdiction over sources of greenhouse gas emissions to


implement measures, pursuant to statutory authority, to achieve reductions of greenhouse gas


emissions to meet the 2030 and 2050 greenhouse gas emissions reductions targets. lt also directs ARB


to update the Climate Change Scoping Plan to express the 2030 target in terms of million metric tons of
carbon dioxide equivalent (MMTCO2e). Finally, it requires the Natural Resources Agency to update the


state's climate adaptation strategy, Safeguarding California, every three years, and to ensure that its


provisions are fully implemented.


California GlobalWarming Solutions Act and Climate Change Scoping Plan


The California Global Warming Solutions Act of 2006, widely known as AB 32 (Assembly Bill 32, Chapter


488, Statutes of 2006), requires ARB to develop and enforce regulations for reporting, verifying, and


reducing statewide GHG emissions. The heart of the legislation is the requirement that statewide GHG


emissions be reduced to 1990 levels by 2020. The Legislature also intended that that the statewide GHG


emissions limit continue in existence and be used to maintain and continue reductions in emissions of
greenhouse gases beyond 2020 (Health and Safety Code Section 3855X(b)). The law requires ARB to
adopt rules and regulations in an open public process to achieve the maximum technologically feasible


and cost-effective GHG reductions.
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AB 32 requires that ARB develop a Climate Change Scoping Plan (Scoping Plan) consisting of the main


strategies Callfornia will implement to reduce statewide GHG emlssions to 1990 levels by 2020. lt must


be updated every five years. ARB approved the initial Scoping Plan in 2008 (ARB 2008), The Scoping Plan


functions as a roadmap for ARB's plans to achieve GHG reductions in California.


ARB approved the first update to the Scoping Plan in 2014 (ARB 201.4b1. The update defines ARB's


climate change priorit¡es for the next five years. The update describes progress made to meet the near-


term objectives of AB 32 and defines California's climate change priorities and activities for the next


several years. The update concludes that California is on track to meet the 2O2O GHG limit and is weil
positioned to maintain and continue reductions beyond 2020. A support document for the update
includes ARB's estimates for the statewide GHG reductions to be achieved by a number of measures in


order reach the AB 32 emissions level by 2020, as summarized in Table 4.8-4, Of the over 55 MMTCO2e


in reductions needed to meet the statewide 2020 emissions target, ARB estimates that 3.0 MMTCO2e


(5.5 percent) of the reductions will come from statewide implementation of the SB 375 targets (the


initial Scoping Plan estimated a 5 MMTCO2e reduction.)


Table 4.8-4


ARB Scoping Plan Update: Meeting the Statew¡d e 2020 Emissions Target


2020 {MMTCO2e}Category
509AB 32 Baselin e 2020 Forecast Emissions (2020 BAU)


55.2Expected Reductions from Sector-Based Measures
22.9Tronsportation
3,1Advanced Clean Cars


L5.2Low Carbon Fuel Standard
3,0Regional Targets (SB 375)
0,6Tire Pressure Program
o.2Ship Electrification
0.9Heavy Duty Aerodynamics


2s.0Electrlcity qnd Natural Gas
12.2Energy Efficiency and Conservation
0,1Solar Hot Water
11,5Renewab le Electricity Standa rd (2O%-33%l


1.1Million Solar Roofs
5,4Hìgh Globøl Warming Potentiol (GwP) 6oses
t,8Wøste


23.0Cap-and-Trade Reductions
4312020 Limit


Source: ARB 2014b


The update identifies eight key focus areas comprising the major areas of California's economy and


recommendations for developing addltional requirements to meet the 2050 goals expressed in


Executive Order 5-3-05. The update frames activities and issues facing the State as it develops an


integrated framework for achieving both air quality and climate goals in California beyond 2020. While


the update discusses setting a mid-term target between 2020 and 2050, ¡t does not recommend any


numeric post-2020 targets, nor does it recommend a specific plan or specific actions showing how the


state would meet the 2050 Executive Order goal.
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Cap-and-Trade Program


ARB adopted its Cap-and-Trade Regulation (17 CCR 95802 et seq.) in 2012 as one of the strategies to


achieve the 2020 target established by AB 32, Under cap-and-trade, an overall limit on GHG emissions


from capped sectors has been established and facilities subject to the cap are able to trade permits


(allowances) to emit GHGs. The cap will decline approximately 3 percent each year beginning in 2013,


The first auction of atlowances occurred in 2013. ARB estimates reductions from the Cap-and-Trade


regulation will amount to 23 MMT COze in 2020 (ARB 2014b)'


REGIONAL TRANSPORTATION PLANN ING


Senate B¡ll 375 (Chapter 728, Statutes of 2008)


SB 375 provides for a planning process to coordinate land use planning and RTPs to help California meet


the GHG reductions established in AB 32, SB 375 requires RTPs prepared by MPOs, including SANDAG, to


incorporate an SCS in their RTPs that dernonstrates how the region would achieve GHG emission


reduction targets set by ARB.


SB 375 has three major components: (1) using the regional transportation planning process to achieve


reductions in GHG emissions from passenger vehicles consistent with AB 32's goals; (2) offering


incentives under CEQA to encourage projects that are consistent with a regional plan that achieves GHG


emission reductions; and (3) coordinating the regional housing need allocation process with the regional


transportation planning process while maintaining local authority over land use decisions.


On September 23,20!0, ARB adopted regional targets for major MPOs. SANDAG's current targets are


per capita CO2 emission reductions from passenger vehicles of 7 percent by 2020 and L3 percent by


2035 relative to 2005 levels. SANDAG adopted the 2050 RTP/SCS to comply with SB 375 in 2011. ARB


reviewed the adopted RTP/SCS and determined that, if implemented, it would achieve the reduction


targets for the San Diego region in compliance with the law. ARB is required to update the SB 375 GHG


emissions reduction targets at least every 8 years and is currently working on updates to the targets. As


of October 2014, ARB is planning to update the 2035 targets for specified agencies including SANDAG in


late 2015, but make these targets effective for their SCSs starting in 2019 (ARB 201ae)


2010 California Transportation Commission RTP Guidelines


The California Transportation Commission is authorized under statute (California Government Code


Section 145221to prescribe areas for analysis and evaluation by regional transportatiôn agencies and


guidelines for the preparat¡on of RTPs. The Commission, in consultation with Caltrans and ARB, is also


required to maintain guidelines fortraveldemand models used in the development of RTPs by MPOs.


On April 7, 2A!0, the Commission adopted revisions to the RTP Guidelines (California Transportation


Commission 2010). The 2010 update to the guidelines reflects revisions to address the planning


requirements of SB 375 and other planning practices. ln addition to addressing SB 375, the guidelines


set forth a uniform transportat¡on planning framework throughout the state that identifies state and


federal reguirements for the development of RTPs, The updated guidelines recognize that the reduction


of GHG emissions is a key priority in the transportation planning process.
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Caltrans Climate Action Program


ln December 2006, the California Department of Transportation Business, Transportation, and Housing


Agency issued a Climate Action Program (Caltrans 2010). The goal of the Climate Action Program is to
promote clean and energy-efficient transportation, and provide guidance for mainstreaming energy and


climate change issues into business operations. The Climate Action Program seeks to reduce GHG


emissions from transportation through system improvements, lowered congestion, and utilization of
intelligent transportation systems; and also seeks to reduce GHG emissions from land use sources by


increasing efficiency of facilities, fleets, and equipment through reduction measures and technology,
Caltrans has issued a report summarizing its activities to address climate change in 2013 (Caltrans 2013).


VEHICLE EFFICIENCY AND TRANSPORTATION FUELS


Executive Order 5-01-07 (Low €arbon Fuel Standard)


Executive Order 5-01-07 (17 CCR 95480 et seq.) requires the state to achieve a 10 pêrcent or greater


reduction by 2020 in the average fuel carbon intensity for transportation fuels in California regulated by


ARB. ARB identified the Low Carbon Fuel Standard (LCFS) as a discrete early action item under AB 32,


and the final ARB resolution (No. 09-31) adopting the LCFS was issued on April 23,2009. ARB is currently
considering amendments to the LCFS and plans to consider re-adoption of the LCFS in 201"5,


California Advanced Clean CarslTero Emission Vehicle Program


Assembly Bill (AB) 1493 (Chapter 2OO, Statutes of 2002), also known as the Pavley regulations, required


ARB to adopt regulations by January 1, 2005, that would result in the achievement of the "maximum


feasible" reduction in GHG emissions from vehicles used in the state primarily for noncommercial,


personal transportation.


ln January 2012, ARB approved a new emissions-control program for model years 2017 through 2025.


The program combines the control of smog, soot, and global warming gases and requirements for
greater numbers of zero-emission vehicles into a single package of standards called Advanced Clean Cars


(13 CCR 1962.1 and 1962.21. The Advanced Clean Cars requirements include new GHG standards for
model year 2O!7 to 2025 vehicles. ARB anticipates that the new standards will reduce motor vehicle


GHG emissions by 34 percent in 2025 (ARB 2014c).


The Advanced Clean Cars Program also includes the LEV lll amendments to the LEV regulations (13 CCR


1,900 et seq.), Zero Emission Vehicle Program and the Clean Fuels Outlet Regulation, The Zero Emlssion


Vehicle Program is designed to achieve California's long-term emission reduction goals by requiring


manufacturers to offer for sale specific numbers of the very cleanest cars available, These zero-emission


vehicles, which include battery electric, fuel cell, and plug-in hybrid electric vehicles, are just beginning


to enter the marketplace. They are expected to be fully commercial by 2020. Most vehicle


manufacturers agree that providing a selection of these technologies will be necessary to meet climate


goals by 2050 (ARB 2014d). The Clean Fuels Outlet regulation ensures that fuels such as electricity and


hydrogen are available to meet the fueling needs of the new advanced technology vehicles as they come


to market.
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Heavy-Duty Vehicle Greenhouse Gas Emission Reduction Regulation


The Heavy-Duty Vehicle Greenhouse Gas Emission Reduction Regulation (17 CCR Sections 95300 et seq.)


reduces GHG emissions by improving the fuel efficiency of heavy-duty tractors that pull 53-foot or


longer box-type trailers. Fuel efficlency is improved through improvements in tractor and trailer


aerodynamics and the use of low rolling resistance tires. ARB expects the regulatlon to reduce statewide


GHG emissions by approximately 0.7 million metric tons CO2e by 2020. The tractors and trailers subject


to this regulation must use U.S. Envirsnmental Protection Agency SmartWaysM certified tractors and


trailers, or retrofit their existing fleet with SmartWay verified technologies


Tire Pressure Regulatlon


On September 1, 2010, the Tire Pressure Regulation (17 CCR Section 95550) took effect. The purpose of


this regulation ls to reduce GHG emissions from vehicles operating with under inflated tires by inflating


them to the recommended tire pressure rating. The regulation applies to vehicles with a gross vehicle


weight rating (GVWR)of 10,000 pounds or less.


ENERGY USE AND GENERATION


Renewable Portfolio Standard


California law (SB X1-2, Statutes of 2011) requires retail suppliers of electricity to procure at least 33


percent of annual retail sales from eligible renewable energy sources by 2020.


T¡tle 24 Energy Standards


Energy Conservation Standards for new residential and nonresidential buildings were first adopted by


the CEC in June 1977 and were most recently revised in 2013 (Title 24, Part 6 of the California Code of


Regulations [Title 241). Title 24 governs energy consumed by commercial and residential buildings in


California. This includes the heating, ventilation, and air conditioning (HVAC) system; water heating; and


some fixed lighting. Nonbuilding energy use, or "plug-in" energy use, is not covered by Title 24. The


standards are updated periodically to allow for consideration and possible incorporation of new energy


efficiency technologies and methods. California's Building Energy Efficiency Standards are updated on an


approximate 3-year cycle. The most recent update was in 2013. The 2013 Title 24 standards went into


effect July !, 20L4, and improve on the 2008 Title 24 standards, The CEC estimates that the 2013


Standards are 25 percent more energy-efficient than the previous standards for residential construction


and 30 percent more efficient for nonresidential construction (CEC 2014a, 2014b).


Appliance Efficiency Regulations


California's 2009 Appliance Efficiency Regulations (20 CCR 1601-1608) were adopted by the CEC on


December 3, 2008, and approved by the California Office of Administrative Law on July 10, 2009. The


regulations include standards for both federally regulated appllances and nonfederally regulated


appllanees,
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Green Building Standards


The 2013 California Green Building Standards Code (24 CCR Part 11 [CALGREEN]) took effect January 1,


2014, These comprehensive regulations will achieve major reductions in GHG emisslons, energy


consumption, and water use. CALGREËN will require that every new building constructed in California


reduce water consumption by 20 percent, divert 50 percent of construction waste from landfills, and


install low-pollutant-emitting materials. They also require separate water meters for nonresidential


buildings' indoor and outdoor water use, with a requirement for moisture-sensing irrigation systems for
larger landscape projects and mandatory inspections of energy systems (e.9., heat furnace, air


conditioner, and mechanical equipment) for nonresidential buildings larger than 10,000 square feet to
ensure that all are working at their maximum capacity and according to their design efficiencies. ARB


estimates that the mandatory provisions will reduce GHG emissions from buildings by approximately 3


MMT COze in 2020 in comparison with GHG emissions without implementation of the Green Buildlng


Standards (ARB 2014e).


Energy Efficiency in Existing Buildings


Assembly B¡ll 758 (Chapter 470, Statutes of 2009) requires the CEC to develop and implement a


comprehensive energy efficlency plan for all of California's existing buildings. ln 201.5, the CEC released


the Draft Existing Buildings Energy Efficiency Action Plan, which provides a ten-year blueprint for
reducing energy consumption in all existing buildings in the single-family, multi-family, commercial and


public buildings sectors. The goal of the plan is to double energy savings in California's buildings, which


is equivalent to a 17 percent reduction in statewide building energy use in 2030 compared to projected


levels of usage. AB 758 complements the existing energy efficiency programs implemented by


California's investor-owned utilities (lOUs) that target both residential and non-residential sectors,


Performance Standard for Baseload Power Generation


SB 1368 (Chapter 598, Statutes of 2006) required the California Public Utilities Commission (PUC) to
establish a GHG emissions performance standard for "baseload" generatlon from lnvestor-owned


utilities of 1,100 lbs COzlMWh, The CEC established a similar standard for local publicly owned utilities,


All electricity provided to California, including imported electricity, must be generated from plants that
meet or exceed this standard.


Senate Bilt 1 (Chapter 132, Statutes of 2006)


The California Solar lnitiative (Senate Bill 1, Chapter 132, Statutes of 2006), also known as the "Million


Solar Roofs" legislatlon, set a goal of installlng 3,000 megawatts of new solar capaclty by 2017'


Off-road Vehicle and Equipment Regulations


State regulations that govern off-road vehicles such as locomotives and heavy equipment are discussed


in Section 4,3, Air Quality. These regulat¡ons also result in reductions in GHG emissions, and include the


following standards.
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Small Offroad Engine Exhaust Emission Standardsr The ARB has adopted regulations (13 CCR Sections


2400 et seq,) to control emissions from small off-road engines such as lawn, garden and other


maintenance utility equipment. The rules affect engines less than 25 horsepower and regulate


emisslons of hydrocarbons, NOx, and CO. The emission standards also reduce GHGs by


requiring more efficient engines.


Offroad Compression-lgnition Diesel Engine Exhaust Emission Standards: The ARB has adopted


regulations (13 CCR Sections 2400 et seq.) to control emissions from off-road compression-ignition


diesel engines found in a wide variety of off-road applications such as farming, construction, and


lndustrial. The regulations require off-road engines to meet emission standards for hydrocarbons, NOx,


CO and PM in "Tiers", which require engines to meet increasingly stringent emission levels. The


regulations also reduce GHG emissions by requiring more efficient engines.


SOLID WASTE AND WATER


Solid Waste Diverslon


AB 341 (Chapter 476, Statutes of 2011) set a goal that 75 percent of the solid waste generated be


reduced, recycled or composted by 2020.


Landfill Methane Control Measure


The Landfill Methane Control Measure (17 CCR Sections 95460 et seq.) reduces emissions of methane


from municipal solid waste (MSW) landfills. The regulation became effectlve June 17, 2010 and requires


owners and operators of uncontrolled MSW landfills to install gas collection and eontrol systems, and


requires existing and newly installed gas and control systems to operate in an optimal manner.


Water Conservation


State water conservation legislation and regulations are reviewed in Section 4.16 Water Supply


I{IGH GLOBAL WARMING POTENTIAL GASES


Refrigerant Management Program


ARB's Refrigerant Management Program (17 CCR Sections 95380 et seq.) works to reduce the release of
currently use high-global warming potentlal (GWP) gases. The Program requires facllities with


refrigeration systems to inspect and repair leaks, maintain service records, and in sorfle cases report


refrlgerant use.


Motor Vehlcle Air-Cond¡t¡onlng


tn January 2009, ARB approved the mobile air conditioning regulation (L7 CCR Sections 95360 et seq.) to
reduce emissions associated with the use of small container of automotive refrigerant. The regulation


applies to the sale, use, and disposal of small contalner with a GWP greater than 150.
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Consumer Products Regulation


Limiting the use of high GWP compounds in consumer products is part of ARB's larger Consumer


Products Program. ln 2009, ARB approved amendmeRts to the €onsumer Products Regulatlon to
prohibit the use of compounds with GWP values greater than 150. (ARB Resolution 09-51.)


Sulfur Hexafluoride Leak Reduction and Recycling


Sulfur hexafluoride (SFs) is a potent greenhouse gas, with a global warming potential (GWP) of 23,900,


the hlghest identified by the lntergovernmental Panel on Cllmate Change, ARB approved sulfur


hexafluoride reductions from non-electric and non-semiconductor applications as an early action


measure, Accordingly, ARB approved the Regulation for Reducing Sulfur Hexafluoride Emissions (17 CCR


Sections 95340 et eq.) in February 2009 to reduce sulfur hexafluoride emissions from other uses


including magnesium die-casting, fume vent hood testing, tracer gas use, and other niche uses'


4.8.2.3 REGIONAL AND LOCAL LAWS, REGULATIONS, PLANS, AND POLICIES


SANDAG Climate Action StrategY


tn 201"0, SANDAG published a Climate Action Strategy (Strategy) that was prepared under a partnership


w¡th rhe CEC (SANDAG 2O1O). The Strategy is a guidance document and not a binding plan. The Strategy


serves as a guide to help policymakers address climate change as they make decisions to meet the needs


of our growing population, maintain and enhance our quality of life, and promote economic stability' As


stated in the Strategy introduction, the policy measures contained in the Strategy are intended to be a


list of potential options (tools in the toolbox) for conslderation as SANDAG and local governments


update their various plans. The policy measures are not requirements for SANDAG, local governments,


or any other entity.


The Strategy identifies goals, objectives, and policy measures in the areas of transportation, land use,


buildings, and energy use. Also addressed are measures and resourees to help local governments reduce


emissions from their operations and in their communities. The policy measures contained in this


document are intended to be a list of potential options to reduce GHG emissions, Because local


governments have greater control over sóme categories of GHG emission sources, the Strategy


emphasizes those areas where the greatest impact can be made at the local and regional level. These


areas include land use patterns, transportation infrastructure, and related public investment; building


construction and energy use; and local government operations.


Within the three areas, goals, objectives, and policy measures are included in the Strategy to further


describe how GHG emissions reduct¡ons could be achleved, The goals identifled in the Strategy include


the following:


Transportation Sector


o Reduce total miles of vehicle travel
r Minimize GHG emissions when vehicles are used


o Support increased use of low carbon alternative fuels


. Protect transportation infrastructure from climate change impacts
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Çlean Energv and Efflcient B.uildinns


r Reduce energy use in residential and commercial buildings


o lncrease use of renewable energy
r Reduce water-related energy use and GHGs


. Protect energy infrastructure from climate change impacts


SAN ÞAG a nd Lo-cal GovernmeQt Operations.


Ò SANDAG and localgovernments lead by example


SANDAG Regional Energy Strategy


SANDAG has adopted a Regional Energy Strategy (RES), which serves as the energy policy blueprint for


the region through 2050 (SANDAG 2009b). The RES addresses some of the goals identified in the 2014


Scoping Plan Update. lt establishes long-term goals in 11 topic areas lncluding energy efficiency,


renewable energy, distributed generation, transportation fuels, land use arìd transportat¡on planning,


border energy issues, and the green economy. ln 20L4, a technical update of the RES was completed to
inform development of the proposed Plan (SANDAG 2014). This technical update demonstrates
progress toward attaining the RES goals, updates existing conditions and future projections data, and


recommends priorities for the region. The RES goals include the following:


. Energy Effleiency and €onservation - Reduce per eapita electricity consumption by 20 percent


by 2030 in order to keep total electricity consumption flat.


o Renewable Energy - Support the development of renewable energy resources to meet a 33


percent renewable portfolio standard (RPS) bV 2020 and exceed 33 percent beyond 2020,


r Distributed Generation - lncrease the total amount of clean distributed generation (renewable


and nonrenewable) to reduce peak demand and diversify electricity resources in the region.


o Energy and Water - Reduce water-related energy use.


r Peak Demand - lmplement cost-effective steps and ineentives to utilize demand response and


energy efflciency measures to reduce peak demand.


. Smart Energy - Modernire the electricity grid with srnart meters, smart end-use devices, and


interactive communication technologies.


r Natural Gas Power Plants - lncrease overall efficiency of electricity production and support
replacement of inefficient power plants consistent with California's preferred loading order.


r Transportation Fuels - Substantially increase the deployment of alternative transportation fuels


and vehicles.


r Land Use and Transportation Planning - Reduce the energy demand of the built environment
through changes in land use and transportation planning.


. EnÊrgy and Borders * lntegrate cnergy eonslderations into existlng and future collaboratlve
border initlatives.


o Clean Energy Economy - Collaborate with workforce entities, employers, technical and


vocational schosls, and labor unions to ident¡fy and expand local job placement meehanisms in


the Clean Energy Sector,
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Regional Alternative Fuel Planning


On-road transportation represents approximately 44.5 percent of the region's GHG emissions and, as


such, the proposed Plan and RES both call for SANDAG to undertake coordinated planning for electric


vehicle charging and alternative fueling infrastructure in the region.


lnfrastructure needs were identified in a 2009 assessment of how to accelerate deployment of


alternative fuel vehicles in and around San Diego entitled the Regional Alternative Fuels, Vehicles and


lnfrastructure Report (SANDAG 2009a), The report recommended public-private partnerships and


collaborative approaches to infrastructure planning and increasing alternative fuels in fleets. lts findings


were incorporated into the regional energy and climate strategies.


5an Diego Regional Plug-ln Electric Vehicle Readiness Plan


ln 2OL2, SANDAG established the San Diego Regional Electric Vehicle lnfrastructure Working Group


(REVI) as part of a CEC grant to perform reglonal Plug-ln Electric Vehicle (PEV) readiness planning. The


REVI completed the San Diego Regional Plug-in Electric Vehicle Readiness Plan, which was accepted by


the SANDAG Board in January 2014. As part of another CEC grant, SANDAG will build on the success of


the REVI and undertake regional readiness planning for all alternative fuels in partnership with the San


Diego Regional Clean Cities Coalition. A regional alternative fuels coordinating council will be established


to advise on regionalalternative fuelinfrastructure needs, barriers, and solutions,


SANDAG Energy Roadmap Program for Local Governments


The Energy Roadmap Program is a collaboration between SANDAG and San Diego Gas & Electric


(SDG&E). tt ts funded primarily by California utility customers under the auspices of the PUC.


Transportation components of the program are funded by SANDAG. The roadmap program was


developed with the help of the Energy Working Group and three pioneering cities: Carlsbad, Poway, and


Solana Beach, These cities served as early pilots in energy management planning, which became the


roadmap program in 2010. All cities within the San Diego region are now participating in the program.


The SANDAG Energy Roadmap Program provides free energy assessments and energy management


plans, or "energy roadmaps," to SANDAG member agencies. Each energy roadmap provides a


framework for a local government to reduce energy use in municipal operations and in the community,


and can result in economic savings and environmental benefits. Within the energy roadmap are eight


general categories:


1, Saving Energy in City Buildings and Facilities


2. Demonstrating Emerging EnergyTechnologies
3. Greening the City Vehicle Fleet


4. Developing Employee Knowledge of Energy Efficiency


5. Promoting Commuter Benefits to City Employees


6. Leveraging Planning and Development Authority
7. Marketing Energy Programs to Local Residents and Businesses


8. Supporting Green Jobs and Workforce Training


Upon receiving their energy roadmap, SANDAG assists municipalities in developing projects and/or
programs presented in the eight general categories'
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Local Greenhouse Gas lnventories and Climate Action Plans


ln the 5an Diego region, all 19 jurisdictions (18 cities and County of San Diego) have completed a GHG


inventory covering both government operations and the community as a whole, many prepared as part


of the San Diego Foundation's Climate lnitiative (City of Carlsbad 2011, City of Chula Vista 2006, City of
Chula Vista 2O!3a, City of Del Mar 2011, City of ElCajon 2011, City of Encinitas 20ILb, City of Escondido


2011, City of lmperial Beach 2011, City of La Mesa 2011, City of National City 2009, City of Oceanside


20L1, City of Poway 2011, City of San Marcos 2013b, City of Santee 2011, City of Solana Beach 2011,


County of San Diego 2011). ln addition, the Border Environment Cooperation Commission (BECC) has


worked with the Center for Climate Strategies to complete GHG inventories for all six Mexican border


states. Each inventory identifies emissions sources, and sets a baseline for evaluating reductions.


More than half of the local jurisdictions in the San Diego region, representing over 75 percent of the


region's population, are developing or have adopted a climate action plan (CAP) (City of Chula Vista


2000,2008,2013b; City of Encinitas 2AtLa; City of Escondido 2013; City of National City 2011; City of


San Diego 2005; City of San Marcos 2013a; County of San Diego 20121; City of V¡sta 2012), A CAP


typically includes specific measures or actions to reduce GHG emisslons toward an identified target, and


offers streamlining opportunities for future development projects under CEQA. Table 4,8-5 summarizes


each jurisdiction's climate planning efforts. ln addition to the effsrts of the 18 cities and the County of


San Diego, the Port of San Diego and the San Diego County Water Authority have developed GHG


inventories and CAPs,


Table 4.8-5
Status of Climate Action Planning


Developing
% of 2OL2 Reglonal


Populatlon
vv 2008Chula Vista 7.9


n/a1.9 v 20tLEncinitas
2013 n/a4.6 VEscondido


v 20II n/a1.9National City
vv 20055an Dieeo 42.0


nla V15.8 VCountv of San Diego (unincorporated)
v 20L2 n/a3,0Vista


n/a2,7 v 2013San Marcos
n/a V3.4 vCarlsbad


v n/a v0.1DelMar
v1.9 v nlaLa Mesa


n/a vr.7 vSantee
v n/a0.4Solana Eeach
V n/a nla0,7Coronado


n/a3.2 v nlaEl Caion
nla n/a0.8 Vlmperial Beach


v n/a n/aLemon Grove 0.8
n/a5.4 v n/aOceanside


nla nla1.5 VPoway


Source: ARB 2014b


l The County of San Diego rescinded its Climate Action Plan in April 2015 and is currently preparing a new plan
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4.8.3 SIGNIFICANCE CRITERIA


Appendix G of the CEQA Guidelines and Guidelines Section 15064,4 provide criteria for evaluating the


significance of a project's environmental impacts on GHGs. Unless otherwise noted, the slgnificance


criteria specifically developed for this EIR are based on the checklist guestions in Appendix G and


Guidelines Section 15064.4. ln some cases, SANDAG has combined checklist questions, edited their
wording, or changed their location in the document in an effort to develop significance criteria that


reflect the programmatic level of analysis in this EIR and the unique nature of the proposed Plan'


Appendix G addresses GHGs under Greenhouse Gases (Vll, (a) and (b)). The criteria below build on the


Appendix G questions and Guidelines Section 15CI64.4 to analyze the impact of the proposed Plan in


relation to the GHG targets established by AB 32, Executive Order B-30-1"5, Executive Order 5-3-05, SB


375, and local climate action plans. For the purposes of this ElR, implementation of the proposed Plan


would have a significant GHG impact if it would:


GHG-1 Directly or indirectly result in an increase in GHG emissions compared to existing conditions


(2012).


GHG-2 Conflict with AB 32, SANDAG Climate Action Strategy, or LocalClimate Action Plans"


GHG-3 Conflict with SB 375 GHG emission reduction targets.


GHG-4 Be inconsistent with the State's ability to achieve the Executive Order B-30-1.5 and S-3-05


goals of reducing California's GHG emissions to 40 percent below 1990 levels by 2030 and 80


percent below 1990levels by 2050.


When setting the above thresholds, SANDAG also considered the following factors listed in CEQA


Guidelines Section 15064.4:


Whether the project may increase or decrease GHG emissions compared to the existing


environmental setting (lmpacts GHG-1 and GHG'4)


Whether GHG emissions exceed a threshold of significance that the lead agency determines


applies to the project (lmpacts GHG-1 through CHG'4)


The extent to whlch the project complies with requirements adopted to implement certain


specified plans for the reduction of GHG emissions (lmpacts GHG-z and GHG-3)
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4.8.4 ËNVIRONMENTAL IMPACTS AND MITIGATION MEASURES


GHG.X DIRECTLY OR INDIRECTLY RESUTT IN AN INCREASE IN GHG EMISSIONS COMPARED


TO EXISTING COND¡TIONS (2012¡.


ANALYSIS METHODOLOGY


GHG emission projections are based on the proposed Plan, including forecasted regional growth and


land use change and planned transportation network improvements and programs. The inventory also


accóunts for the Renewable Portfolio Standard that requires retail suppliers of electricity to increase


renewable energy resources to 33 percent by 2020. The inventory also includes implementation
programs such as Title 24 building standards, water conservation programs, solid waste diversion


programs, and other regulatory requirements and programs designed to reduee GHG emissions, The


GHG emissions inventory and supporting assumptions are included as EIR Appendix G-1.


It should be noted that the current GHG inventory shows lower projected GHG emissions than the


inventory presented in the 2050 RTP/SCS Environmental lmpact Report (SANDAC 2011) for several


reasons. The original inventory was prepared in 2011 and took into account information on the


regulatory environment and technology that was available at the time, The original inventory was based


on "business as usual" eonditions as of 2010. The current inventory is not based on business as usual


emissions, but takes into aceount ¡mplementation of currently adopted regulations, programs, and


policies that will lead to reductions in GHG emissions. As stated above, the current inventory is based on


the Series 13 Regional Growth Forecast, which has slightly lower population projections than the 2050


RTP/SCS. The inventory accounts for additional certainty regarding the regulatory environment,


including future projections for renewable energy, building energy efficiency, water conservation


programs, and solid waste diversion. The current inventory for on-road vehicles is also based on the


ARB's EMFAC2O14 model, which is thê most recent update to the state's mobile source emissions


inventory tool. The model accounts for programs that will lead to further reductions from on-road


vehicles, including the ARB's Advanced Clean Cars Program.


It should also be noted that, while the current inventory takes into account regulations, programs, and


policies that are in place at this time, there is substantial uncertainty in projecting emissions for future


horizon years, especially for 2050; in general, the uncertainty in future emissions increases from 2020 to
2050. The inventory projects emissions based on reasonable assumptions regarding future conditions;


however, it does not account for future regulatory initiatives, technologies, or market drivers that may


affect GHG emissions in the future over the next 35 years. For example, even though further reductions


may be achieved through future legislation or regulations, the Renewable Portfolio Standard for


renewable electr¡city generat¡on does not set targets beyond 2020, and the ARB Advanced Clear Cars


Program does not address passenger vehicles beyond the 2025 model year. The following analysis is


therefore considered conservative and may overstate actual GHG emission trends in future years.


For the purpose of evaluating impacts under lmpact GHG-l, because regional growth and land use


change and the transportation network together ¡mpact overall GHG emissions, the impact assessment


includes both regional growth and land use change and the transportation network improvements.


Emission calculations are provided ln Appendix G-1 to the ElR.
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Regionøl Greenhouse Gos Emissions Methodology


GHG emissions from the proposed Plan are calculated based on standard approaches for estimating


GHG emissions that are documented in Appendlx G-l to the ElR. To the extent possible, the inventory


followed the ICLEI U,S, Community Protocol2 methods for the following emissions categories:


. On-roadtransportation
o Electricity and natural gas


r Water consumption
o Solid waste
¡ Wastewater
r CivilAviation


The remaining categories were calculated based on California Air Resources Board methods and


methods based on San Diego region data:


o Other Fuels
r Cogeneration
r lnd ustria I


¡ Off-Road
r Land Use and Wildfires
¡ Rail
o Agriculture
r Marine Vessels


Construction emissions include emissions from off-road equipment that are part of the emission


inventory under the off-road category, and vehicles that are part of the on'road transportation category.


ln addition, indirect GHG emissions from operation of the Trolley are included under electricity use' GHG


emission reductions are also projected for development and sequestration,


GHG emissions associated with operation of planned transportation network improvements and


programs are calculated using estimated total VMT under the proposed Plan, using ARB's EMFAC2014


model, which represents ARB's current understanding of motor vehicle travel activities and their
associated emission levels. lt represents ARB's current understanding of how vehicles travel and how


much they pollute, Emissions are estimated for 2012 (baseline), 2A20, 2035, and 2050. EMFAC2014


includes the latest data on California's car and truck fleets and accounts for emissions reductions due to
implementation of statewide vehicular regulations, including on-road diesel fleet rules, Advanced Clean


Car Standards, zero emission vehlcle regulations, and the SmartwaylPhase I Heavy Duty Vehicle


Greenhouse Gas Regulation. The model also includes updates to truck emission factors based on the


latest surveillance data (ARB 201.4f).


During the timeframe of the proposed Plan, climate change effects that are likely to exacerbate the
proposed Plan's greenhouse gas emissions impacts include but are not llrnited to lncreases in


temperatures and frequency, duration, and intensity of heatwaves, and increased frequency and


intensity of wildfires, ln general, these climate change effects would increase between 2020 and 2050.


Climate change effects are discussed in more detail in Appendix F to the ElR.


' U,S. Community Protocol for Accounting and Reporting of Greenhouse Gas Emissions (2013) available at


http://www, icl eiusa,org/tools/ghg-protocol/commu nity-protocol,
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2020


Regional Growth and Ldnd Use Change ond Transportotîon Network lmprovements dnd
Progrdms


From 2012 to 2020, the region is forecasted to increase by 292,292 people; 83,874 housing units; and


118,535 jobs, Under implementation of the proposed Plan, totalGHG emissions in the San Diego region


are projected to be approximately 28.8 MMT CO2e in 2020, or about 19 percent lower than GHG


emissions in20t2 (Table 4.8-6).


While population and development in the region is increasing in 2020 relative lo 2012, GHG emissions


are projected to deøease due to regulations and programs implemented on the state and regional


levels to reduce emissions of GHGs. These programs include implementation of the RPS, Advanced Clean


Cars regulations, the Low Carbon Fuel Standard, Cap-and-Trade program, energy efficiency standards for
buildings, continued growth in solar photovoltaic installations, water conservation measures, solid


waste diversion, refrigerant programs, and emission standards for off-road equipment. ln addition, the


SCS land use pattern and transportation network improvements and programs play art important role by


decreasing per capita vehicle miles traveled. The decrease in per capita VMT is attributable to a number


of factors considered in the proposed Plan's transportation modeling: proposed Plan investments in


transit and managed lanes; TDM programs such as carpooling, vanpooling, mobility hubs, and


teleworking; and demographic (e.g., aging population) and economic e.g., fuel prices factors.


Table 4.8-5


Total Greenhouse Gas Emissions in the San Diego Region,2OL2to 2O20


2020 (Annual MMTCO2e)2012 {Annual MMTCO2e}GHG Emlssions Category
t3.72On-Road Transportation rs.76


7.97 6.41Electricitv
2.792.84Natural Gas
0.84Solid Waste L.75


1.64 L.64Other Fuels


]'43 1,45lndustrial
1.52Aviation r.37


0.92 0,95Off-Road Equipment and Vehicles
0,810.81Wlldfire
0.65ôther - thermal Cogeneration 0.64


0.s2 0.57Water Supply and Conveyance
0.120.16Wastewater
0.15Rail 0,11


0,08 0.06Agriculture
0.05 0.05Marine Vessels (excluding pleasure craft)


-0.62Develooment + Seouestration -0.65
-1.39Low Carbon Fuel Standard nla


nla -0,50Cap-and-Trade
n/a -0.43High GWP Gases


35.4 28.8Total


% lncrease (Deerease! from 2012 to 2020 (18.6%)


Source: Appendix G-l to the EIR
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2020 Conclusíon


As shown in Table 4,8-6, implementation of the proposed Plan would result in a less than significant


impact because the proposed Plan would not directly or indirectly result in an increase in GHG emissions


compared to existing conditions. Therefore, this impact (GHG-1) in the year 2020 is less than significant.


2035


Regionol Growth and Lond lJse Chonge and Trønsportatîon Network Improvements ønd


Programs


From 2012 to 2035, the region is forecasted to increase by 710,269 people, 230,220 housing units, and


3J"9,025 jobs. Uncler the proposed Plan, total GHG emissions fsr the region in 2035 are projected to be


approximately 25,5 MMT COze, or 28 percent lower than GHG emissions ln 2O!2 (Table 4.8'7l,.


While population in the region is increasing in 2035 relative to 20t2, GHG emissions are projected to
decrease due to regulations and programs implemented on the state and regional levels to reduce


emissions of GHGs. These programs include implementation of the RPS, Advanced Clean Cars


regulations, the Low Carbon Fuel Standard, Cap-and-Trade program, energy efficiency standards for
buildings, continued growth in solar photovoltaic installations, water conservation measures, solid


waste diversion, refrigerant programs, and emission standards for off-road equipment' ln addition, the


SCS land use pattern and transportation network improvements and programs play an important role by


decreasing per capita vehicle miles traveled. The decrease in per capita VMT is attributable to a number


of factors considered in the proposed Plan's transportation modeling: proposed Plan investments in


transit and managed lanes; TDM programs such as carpooling, vanpooling, mobility hubs, and


teleworking; and demographic (e,g., aging population) and economic e,g,, fuel prices factors.


Table 4.8-7
Total Greenhouse Gas Emisslons in the San Diego Region, 2012 to 2035


Source: Appendix G-1 to the IR


2035 (Annual MMTCOTe)2012 (AnnualMMTCOze)Cateeory
9,68t5,76On-Road Transportation
5.057.97Electric¡ty


2.84 2.73Natural Gas
0,93r.75Solid Waste
1.661,64Other Fuels
1,49r.43lndustria I


1,.727,37Aviation
t.470,92Off-Road
0.810.81Wildfire
0.710.64Other - Thermal Cogen
0.630.52Water


0,16 0,15Wastewater
0.230,11Ra il
0,030.08Agriculture
0.050.05Marine Vessels (excluding pleasure craft)
-0.56-0,6sDevelopment + Sequestratlon
-1,39n/aLow Carbon Fuel Standard
-0,50nlaCap-a nd-Trade
-0.43n/aH¡gh GWP Gases


35.4 25.5Total
128.0o/ol% lncrease (Decrease) from 2012 to 2035
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2035 ConclusÍon


Table 4,8-7 shows the total GHG emissions in 2035 versus existlng conditions. As shown in Table 4'8-7,


implementation of the proposed Plan would result ln a less than significant impact because the


proposed Plan would not directly or indirectly result in an increase in 6HG emissions compared to


existing conditions, Therefore, this impact (GHG-1) in the year 2Û35 is less than significant.


2050


Regional Growth and Land tJse Chdnge and Transportation Network lmprovements ond


Programs


From 2012 to 2050, the region is forecasted to inerease by 925,330 people, 327,92t housing units, and


461,4g2jobs. Total GHG emissions in 2050 are projected to be 25.9 MMT CO¿ê, or 26.8 percent lower


than GHG emissÍons in 2012 (Table 4.8'8).


Table 4.8-8


Total Greenhouse Gas Emissions in the San Diego Region, 2012 to 2050


2050 {Annual MMTCOue)2012 (Annual MMTCO2e)Category
9.6415.76On-Road Transportation
5.167,97Electricity


2.84 2.69Natural Gas
0.981.75Solid Waste
1.661,64Other Fuels
1,601,43lndustrial
L,821,37Aviation
L.790.92ðff"Road
0.810.81Wildfire


0.64 0,77Other - Thermal Coeen
0.670.52Water
0.150,16Wastewater


CI.11 0.30Rail
0.020,08AÊrieulture
0.050.0sMarine Vessels (excluding pleasure craft)


-0.65 -0.51Development + Sequestration
-1.39nlaLow Carbon Fuel Standard
-Ô,s0n/aCap-and-Trade


nla -0,43Hieh GWP Gases
25.935.4Total


.8%% lncrease {Decrease) from 2012 to 2050
Source: Appendix G-1 to the EIR


While population in the region is increasing in 2050 relative to 2012, GHG emissions are projected to
decrease due to regulations and programs implemented on the state and regional levels to reduce


emissions of GHGs. These programs include implementation of the RPS, Advanced Clean Cars


regulations, the Low Carbon Fuel Standard, Cap-and-Trade program, energy efficiency standards for


buildings, continued growth in solar photovoltaic installations, water conservation measures, solid


waste diversion, refrigerant programs, and emission standards for off-road equipment.
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ln addition, the SCS land use pattern and transportation network improvements and programs play an


important role by decreaslng per capita vehiele miles traveled. The derease in per capita VMT is


attributable to a number of factors considered in the proposed Plan's transportation modeling:


proposed Plan investments in transit and managed lanes; TDM programs such as carpooling, vanpooling,


mobility hubs, and teleworking; and demographic (e,g., aging population) and economic e.9,, fuel prices


factors.


2050 Canclusion


As shown in Tab!e 4.8-8, implementation of the proposed Plan would result in a less than significant


impact because the proposed Plan would not dlrectly or lndirectly result in an lncreage ln GHG emlssions


compared to existing eonditions. Therefore, thls impact (CHG-l) in the year 2050 is less than significant.


cHG-2 CONFLTCT W|TH AB 32, SANDAG CLTMATE ACTION STRATEGY, OR LOCAL CLIMATE


ACTION PLANS.


ANALYSIS METHODOLOGY


The analysis evaluates any conflicts of the proposed Plan with AB 32, SANDAG's Climate Action Strategy,


and adopted local Climate Action Plans.


The AB 32 analysis evaluates whether the proposed Plan would conflict with the State's ability to


achieve the AB 32 target of reducing statewide GHG emissions to the 1990 levels by 2020. ln addition to


establishing a statewide emissions limit to be achieved by 2020, AB 32 also includes a provision stating


the ¡ntent of the Legislature that the statewide GHG emissions limit continue in existence and be used to


maintain and continue reductions in GHG emissions beyond 2020 (HSC Section 38551[b])' Statewide


goals for GHG emissions reductions beyond 2020 have since been expressed in Governor's Executive


Orders, including goals of 40 percent below 1990 levels by 2030 (EO-B-30-15) and goals of 80 percent


below 1990 levels by 2050 (EO-S-3-05), which are evaluated in lmpact GHG-4. Therefore, the AB 32


analysis in lmpact GHG-2 analysis focuses on whether the region would achieve a regional reference


point based on the 2020 target,


The 1990 GHG emissions in the San Diego region was 29 MMT COze (see Appendix G-1 to the EIR).3 The


analysis cornpares 2O2O GHG emissions under the proposed Plan to the region's 1990 levels' Note that


there is no requirement that the SANDAG region's emissions be reduced by the same percenlage


("equal share") as the statewide perceRtage in order for the State to achieve the AB 32 target. The


impacts of the proposed Plan are nevertheless considered significant if the region's total emissions in


2020 exceed the 1990 reference point of 29 MMT COze'


For purposes of evaluating impacts under lmpact GHG-2, because the AB 32 target includes both


regional growth and land use change and the transportat¡on network, the analysis has not been


separated into two categories, The impact assessment includes both regional growth and land use


change and planned transportat¡on network improvements and programs.


t The 1990 GHG emissions estimate of 25 MMT CO2e in the 2050 RTP/SCS FEIR was based on EMFAC2011


emissions data for vehicles for the region, The 1990 GHG emissions estimate has been updated to utilize the


EMFAC2014 model, as well as other updated information,
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Emissions calculations are provided in Appendix G-1 to the ElR. The AB 32 analysis also evaluates the


proposed Plan for any conflicts with applicable recommendations for achieving GHG reductions in the


ARB's Scoping Plan Update "transportation focus area".


The other components of lmpact GHG-2 evaluate the proposed Plan for any conflicts with SANDAG's


Climate Action Strategy (Strategy) goals, objectives, and policy measures for GHG reductions, and local


climate action plan policies for GHG reductions. The analysis of the Strategy and local climate actions


plans is provided tor 2A20,2035, and 2050. For the purpose of evaluating impacts under lmpact GHG-2,


because the Climate Action Strategy and local climate action plans establish goals, objectives, and policy


measures for both regional growth and land use change and the trãnsportat¡on network improvements,


the analysis of conflicts with SANDAG's Climate Action Sftategy and local climate action plans has not


been separated into the two categories. The impact assessmant includes both regional growth and land


use change and the transportation network improvements.


During the timeframe of the proposed Plan, climate change effects that are likely to exacerbate the


proposed Plan's greenhouse gas emissions impacts iñclude but are not limited to increases in


temperatures and frequency, duration, and intensity of heatwaves (which could lead to increases in


GHG emissions from local fossil fuel-fired power plants to meet electricity demands); and wildfires


(whieh release GHG emissions), ln general, these climate change effeets would lncrease between 2020


and 2050. Climate change effects are discussed in more detail in Appendix F.


202t


Regional Grawth and Land lJse Change and Transportation Network lmprovements and


Programs


As dlscussed under lmpact GHG-I, under implementation of the proposed Plan, total GHG emissions for


the San Diego region in2Q20 are projected to be approximately 28.8 MMT CO¿e. To be in line with its
"equal share" of the state emissions reduction target set forth in AB 32, regional GHG emissions would


need to decrease to 29 MMT COee by 2020. Therefore, the proposed Plan would not conflict with the AB


32 target of reducing statewide emissions to 1990 levels by 2020.


ln addition, the proposed Plan would not conflict with applicable recommendations in the ARB's Scoping


Plan Update for the Transportation focus area. The 2014 Scoping Plan Update identified several


recommended aetions within the Transportation sector to achieve future GHG reductions, with the


recommendations primarily focused on achieving major technological and regulatory changes in order


to reduce GHG emissions from all types of vehicles and transportation fuels, including more efficient


vehicles, low-carbon fuels like electricity and hydrogen, ând supporting infrastructure. The Update also


identified the following applicable recommendations for transportation:


Caltrans and regional transportation agencies will increase irìvestment in expanded transit and


rail services, active transportation, and other VMT-reduction strategies in their next regional


transportation plans.


ARB, Caltrans, the Strategic Growth Council, and the Department of Housing and Community


Þevelopment, along with other State, loeal and regional agencies, will coordinate planning and


suppert to ensure that the expected GHG emisclon reductions from approved SCS are achieved


ôr excaeded.
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The proposed Plan would not conflict with the recommendation to increase investment in expanded


transit and rail servlces, active transportation, and other VMT-reduction strategles in their regional


transportation plans. From 2012 lo2020,the proposed Plan includes increased investment in transit and


rail services, active transportation, and other VMT-reduetion strategies including double-tracking along


the LOSSAN rail corridor, increases in COASTER frequencies, completion of the Mid-Coast Trolley


Extension from Old Town to University City, the South Bay Rapld Bus from the Otay Mesa ITC to


Downtown San Diego, Rapid Bus Route 905 from lris to the Otay Mesa POE, increases in local bus service


frequencies, express bus routes to SDIA and Tijuana lnternatlonal Airport, a San Marcos shuttle, and


construction of twotransit-only lanes on SR 15 between l-805 and l-8. By2A20, the proposed Plan also


includes investments in approximately 24 regional active transportation projects. Additional major


transportation network improvements would include new Managed Lanes along l-5 from Manchester


Avenue to SR 78 and l-805 from Carroll Canyon Road to SR 52, new toll lanes on SR 11 to the Otay Mesa


POE, new general purpose lanes along a port¡on of SR 76, and a new freeway connector at SR 1.1 and SR


905. By 2020, these improvements would decrease average daily VMT per caplta from 25.2 in 2012 to
24.7 in 2020. Also, the proposed Plan's SCS exceeds the regional SB 375 GHG reduction targets, as


shown in lmpact GHG-3


Based on the above analysis, the proposed plan would not conflict with the AB 32 target of reducing


statewide emissions to 1.990 levels by 2020 ar with the recommendations of the Scoping Plan Update.


This impact is less than significant,


SANDAG Climate Action Strateev


The Climate Action Strategy is a guide for SANDAG on climate change policy (SANDAG 2010). The


Climate Action Strategy identifles a range of potentlal policy measures for conslderation ln long-term


planning documents such as the proposed Plan. The Strategy helps SANDAG identify land use,


transportat¡on, and related policy measures and investments that reduce GHG emissions from


transportat¡on and land use.


The Climate Action Strategy includes nine goals designed to address the impacts of GHG emissions and


climate change in the region. The Strategy's goals lnclude flve speciflc goals relating to regional growth


and land use change: Goals 5, 6,7, 8, and 9. These goals have informed the development of the
proposed Plan's policies relative to regional growth and land use change. Accordingly, the proposed Plan


would not conflict with the Climate Action Strategy. The proposed Plan's programs and strategies are


designed to be consistent with Cllmate Action Strategy goals and objectlves, and would support thelr
implementation. The proposed Plan therefore contributes to achieving the goals of the Strategy'


Table 4.8-9 presents the Climate Action Strategy goals and objectives that cover regional growth and


land use change and transportation network improvements and programs, and an analysis of whether
proposed Plan features would conflict with any of the goals and objectives'
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Table 4.8-9


Evaluatlon of Propored Plan for Gonflicts with the $ANÞAG Climate Actisn Strategy


60AT 1, REDUCE TOTAL MIIES OF VET{ TRAVEI
From 2012 to 2050, the proposed Plan would increasingly locate popu


and employment within close proximity to public transit and bike facilities;


total time engaged in transportation-related physical activlty would increase;


the percentage of peak period work trips via transit, walking and biking would


lncrease. The proposed Plan land uãe pattern would accommodate 79


p€rËent of all housing and 86 percent of all Jabr within lhe [Jrben Area Transit


Strategy (UATS). See proposed Plan Appendix N for measures documentíng


the proposed Plan's support for smart growth neighborhoods and


communities.


lation


Confllct?
Cllmate Action Strategy Goals and


Objcctive 1a, Build Smart Growth
Neighborhoods and Communities in


which Basic Daily Needs and Public


Transit Service are Safely Accessible on


Foot or by Bicycle


The proposed Plan makes major investments in low carbon modes of
transportãtion, including completion of double'tracking on the LOSSAN and


SPRINTER rail corridors, five maJor expanslons of the Trolley system,


substantial lnvestments in Rapid transit, major improvements in local bus


serviee, and full build-out of the Regional Bike Network' More than half of
proposed Plan ievenues are for transit operations, transit capital projects,


and active tran


Objective lb, Expand and DeveloP


New systems for Low Carbon Modes


of Transportation


Fram20t2 to 2050, the proposed Plan would inrease the percentage


period work trips completed by transit, walking and biking, and carpools; the


Þercentage of drive alone trips would decrease over the same period,


of peakObjective 1c. Reduce Demand for
Single Occupancy Vehicle Travel


The proposed Plan's investments in transit, active transportation, maRaged


lanes and general purpose lanes would reduce traffic congestion that would


otherwise occur. Avêrage travel tlmes to work would 6enerally remain flat


over the life of the proposed Plan, and daily vehicle delay per caplta would be


one minutè lower by 2050 relatlve to 2012.


Õbjective 2a, Reduce Traffic
eongestlon


GOAL 3. PROMOTE USE OF tOW AITERNATIVE FUETS


Objective 2b, Promote Efficient Driving
Pra ctices


Objectlve 4a. Protect Transportation
lnfrastructure from Damage Due to
Extreme Heat


n/a


4. PROTECT


Plan would not conflict with efforts to promote efficient driving


The proposed Plan identifies cont¡nu¡nB actions including building a network


of electric vehlcle charging stations and developing a regional alternative
fuels plan, promoting the use of both zero-emíssion vehicles and alternative
fuels.


The proposed


ractices,


FRASTRUCTURE IMPACTSCt¡MA


Objective 4b. Protect lra nsportation
lnfrastrueture from Sea Level Rise and
Higher Storm Surges


The proposed Plan identifies continuing act¡ons including developing


strategies to enhance the region's ability to adapt to the consee¡uences of
cllmate change, includlng planning and design strategies to help communities
cope wlth ha¿ardous events such as gtorms, heat waves, wildfires, and


ongoing drought.


Objective 4e. Protect lransportatlon
I nfrâstructure f rom Wildfire-
Associated Mudslides


5. REDUCE ENERGY IN ßESI COMMERCIAI.


Objective 5a. Retrofit Ex¡sting


Buildings to Reduc€ Energy Use


Objective 5b, Maximize Effieiency in


New Residentiai and Commereial
eonstruction


The proposed Plan identifies eontinuing actions including support for the
efforts of localjurisdlctlons to implement their Energy Roadmap Programs to
save energy in thelr own operations and in their communities.
The proposed Plan identifies continu¡ng actions includlng support for the
effort¡ of loealjurisdictians to lmplement their Energy Roadmap Programs to


sôve energy in thelr own operations and ln the¡r communitles,
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Objective 6a, Promote lnstallation of
Clean, On-site Energy Systems


The proposed Plan identifies continuing actions including support for the


efforts of localjurisdictions to implement their Energy Roadmap Programs to


save energy in their own opera tions and in their communities,


The proposed Plan would not conflict with development of large-scale


renewa ble enersv proiects
Objective 6b. Promote Large-Scale


Renewable Energv Proiects


GOAL 7. REDUCE WATER.RELATED ENERGY USE AND GREENHOUSE GASES


The proposed Plan would not conflict with programs to promote water
conservat¡on in existing buildings


Objective 7a, lntegrate Measures that
Save Water and Energy into Building
Retrofit Programs


The proposed Plan would not conflict with the use of reclaimed waterObjective 7b. Use Reclaimed Water to
Decrease the Amount of Greenhouse
Gases Attributed to Meeting Water
Needs


)M CLIMATE CIIANGE IMPACÍSGOAL 8. PROTECT ENERGY INFRASTR


The proposed Plan would not conflict with modern¡zation of the electriclty


srid
Objective 8a. Support Modern¡zation
of the Electricity Grid


The proposed Plan would not conflict with demand response and energy


efficiency measures during peak periods
Objective 8b. Utilize Demand


Response and Energy Efficiency
Measures to Reduce Greenhouse
Gases during Peak Periods


The proposed Plan would not conflict with study of the range of impacts on


energv infrastructure
Objective 8c, Study the Range of
lmpacts on Energv lnfrastructure


See below in lmpact GHG-2 for analysis of the proposed Plan for confllcts with
local climate act¡on plans.


GOAL 9. SANDAG LOCAT GOVERNI


Objective 9a, Local Governments
Prepare and Adopt Climate Action
Pla ns


The proposed Plan would not conflict with programs to assess energy use of
SANDAG operations


Objective 9b, Assess the Energy Use of
SANDAG Operations


The proposed Plan identifies continuing actions including support for the


efforts of localjurisdictions to implement their Energy Roadmap Programs to


save energv in their own operations and in their communities'


Objective 9c, Local Governments Use


Cleaner Energy Supplies and Reduce


Enersv Use


4,8 Greenhouse Gas Emissions


The Strategy's goals include four specific goals relatlng to transportation: Goals 1, 2, 3, and 4, These


goals have informed the development of the proposed Plan's policles relative to the transportation


network improvements and programs. Accordingly, the proposed Plan's transportation network


improvements and programs would not conflict with the Climate Action Strategy. The proposed Plan's


transportation network improvements and programs are designed to adopt Climate Action Strategy


policies and would support their implementation. The proposed Plan therefore contributes to achieving


the goals of the Strategy, and would not conflict with SANDAG's adopted Climate Action Strategy, and


would support implementation of the Strategy.


Local Climate Action Plans


To date, there are seven cities within the region w¡th adopted Climate Action Plans. An analysis of
whether the proposed Plan would conflict with the measures and policies in adopted local Climate


Action Plans is provided in Appendix G-2. As shown in Appendix G-2, the proposed Plan would not


conflict with adopted local Climate Action Plans.
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2020 Conclusíon


lmplementation of regional growth and land use change and transportation network improvements and


programs under the proposed Plan would not confllct with AB 32, the SANDAG elimate Action Strategy,


or adopted local Climate Action Plans. Therefore, this impact (6HG-2) in the year 2020 is less than


significant.


2035


Regíonal Grawth and Land use Chonge dnd Transportdt¡on Network lmprovements dnd


Programs


SANDAG Climate Action Stratesv


As shown in Table 4.8-9, the proposed Plan would not confllct wlth SANDAG's Climate Action Strâtegy


goats and objectives related to land use or transportation. By 2035, the proposed Plan would continue


to be consistent with the Climate Action Strategy.


Local Climate Action Plans


As shown in ApBendix G-2, the proposed Plan would not eonflict with adopted local Climate Action


Plans, By 2035 the proposed Plan would continue to support the measures and policies within adopted


local Climate Actlon Plans,


2035 Cancluslon


lmplementatlon of regional growth and land use change and transportation network improvements and


programs under the proposed Plan would not conflict with AB 32, the SANDAG Climate Action Strategy,


or adopted local Cllmate Action Plans. Therefore, this impact (GHG-2) in the year 2035 is less than


significant,


2050


Regíonal Growth and Land IJse Change and Transportation Network lmprovements and
Programs


SANDAG Climate Action Stratesv


As shown in Table 4.8-9, the proposed Plan would not conflict with SANDAG's Climate Action Strategy
goals ahd objectives related to land use and transportation. By 2050, the proposed Plan would continue


to be consistent w¡th the Climate Action Strategy,


Loca-l Climate Action Plans


As shown in Appendix G-2, the proposed Plan would not csnflict with adopted local Climate Action


Plans. Whlle most local adopted Climate Action Plans do not set speeific policies that extend to 2050,


because the proposßd Plan is con¡i¡tent with the current plans and polieles tô reduce 6HG emissions,


the proposed Plan would continue to support the goals of loeal Climate Actiôn Plans in 2050,


San Diego Forward: The Regional Plan


Program Environmental lmpact Report


Page 4,8-30







4,8 Greenhouse Gas Emissions


2050 Conclusíon


lmplementation of regionalgrowth and land use change and transportation network improvements and


programs under the proposed Plan would not conflict with AB 32, the SANDAG Climate Actlon Strategy,


or adopted local Climate Act¡on Plans. Therefore, this impact (GHC-2) in the year 2050 is less than


significant,


GHG.3 CONFLICT WITH SB 375 EMISSION REDUCTION TARGETS


ANALYSIS METHODOLOGY


The analysis evaluates whether the proposed Plan would conflict with SB 375 GHG emission reduction


targets. SB 375 required ARB to develop regional GHG emisslon reduction targets cornpared to 2005


emissions, for passenger vehicles for 2020 and 2035, The targets established for SANDAG by ARB are to
reduce per capita CO2 emissions 7 percent below 2005 levels by 2020 and 13 percent below 2005


levels by 2035 (ARB 201L). ARB has not developed any post-2035 targets (ARB 201aC). The SB 375


technical methodology for estimating GHG emissions is included in Appendix G-3 to the EIR' Because SB


375 does not require 2050 GHG emissions reduction targets, the EIR does not present a 2050 analysis


of conflicts with SB 375.


For the purpose of evaluating impacts under lmpact GHG-3, because the SB 375 targets include both


regional growth and land use change and the transportation network improvements, the analysls of
conflicts with SB 375 emission reduction targets has not been separated into the two categories. The


impact assessment includes both regional growth and land use change and the transportation network


improvements,


2020


Regional Growth and Lond lJse Change and Transportation Network lmprovements snd
Programs


ARB requires SANDAG to reduce per capita CO2 emissions from passenger cars and light'duty trucks 7
percent below 2005 levels by 2020. Per capita emissions from passenger cars and light-duty trucks were


26,0 lbs COz/person/day in 2005. Underimplementation of the proposed Plan, GHG emissionswould be


reduced to 21,4 lbs COz/person/day in 2020, an 18 percent reduction from 2005 levels' The GHG


emissions reductions under the proposed Plan would exceed the ARB target of a 7 percent reduction by


2020 (Table 4,8-10). Therefore, implementation of reglonal growth and land use change and


transportation network improvements and programs would not conflict with SB 375 GHG emission


reduction targets. This impact is less than significant impact'


Table 4.8-10


SB 375 GHG Reduction Targets and GHG Emissions under the Proposed Plan, 2020


lbs CO2 per person
per day,2020


21.4Per Ca Emissions under the Plan
-18o/oPercent Reductions under the Plan
-7%ARB Ta


Source: Appendix G-3 to the EIR


Note: Average weekday per capita CO2 reductions for passenger cars and light-duty trucks


from 2005 level of 26.0 pounds per person per day.
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2020 Concluslon


lmplementatlon of the proposed Plan wsuld not conflict with SB 375 emission reduction targets for


2020. Therefore, this impact (GHG-3) in the year 2020 is less than significant.


2035


Reglonal Growth and Land use Change and Transportation Network lmprovements ond


Programs


ARB requires SANDAG to reduce per capita COl emissions from passenger cars and light-duty trucks 13


percent below 2005 levels by 2035. Under implementation of the proposed Plan, GHG emissions would


be reduced to 19.8 lbs COz/person/da1, a 24 percent reduction from 2005 levels. The GHG emissions


reductions under the proposed Plan would exceed the ARB target of a 13 percent reduction by 2035


(Table 4.S-11). Therefore, implementation of the regional growth and land use change and


transportation network improvements and programs would not conflict with SB 375 GHG emission


reduction targets. This impact is less than significant impact.


Table 4.8-t ¡,


SB 375 GHG Reduction Targets and GHG Emissions under the Proposed Plan,2035


lbs COr per person per


day,2035


19.8Per Capita Emission¡ under the proposed Plan


-24%Percent Reductions under the proposed Plan


-L3%ARB Target


Sourcer Appendix G-3 to the EIR


Note: Average weekday per capita CO2 reductlons for passenger cars and light-duty trucks


from 2005 level of 26.0 pounds per person per day.


2035 Conclusían


lmplementat¡on of the proposed Plan would not conflict with SB 375 emission reduction targets for


2035. Therefore, this impact (CHG-3) in the year 2035 is less than signifieant.


San Diego Fonruard: The Regional Plan


Program Ënvironmental I mpact Report


Page 4,8-32







4.8 Greenhouse Gas Emissions


GHG-4 BE INCONSISTENT W¡TH THE STATE,S ABILITY TO ACHIEVE THE EXECUTIVE ORDER B.


30.15 AND 5.3.05 GOALS OF REDUCING CALIFORNIA,S 6HG EMISSIONS TO 40


PERCENT BELOW 1990 LEVETS BY 2O3O AND 80 PERCENT BELOW 1990 LEVELS BY


2050


ANALYSIS METHODOLOGY


The analysis evaluates whether the proposed Plan is inconsistent with the State's ability to achieve the


Executive Order 5-3-05 goal of reduclng Callfornia's GHG emissions to 80 percent below 1990 levels by


2050. The analysis also evaluates whether the proposed Plan is inconsistent with the State's abllity to
achieve the Execut¡ve Order B-30-15 goal of reducing California's GHG emissions to 40 percent below


1990 levels by 2030,


The Executive Order 5-3-05 goal of reducing California's GHG emissions to 1990 levels by 2020 was


adopted in AB 32, and is evaluated in lmpact GHG-2. Therefore, this analysls focuses on whether the


region would achieve the 2050 goal. 2035 is also addressed in lmpact GHG-4 as an interim year using the


Executive Order 8-30-15 goal of reducing California's GHG emissions to 40 percent below 1990 levels by


2030,


To perform this analysis, SANDAG identified estimated 2035 and 2050 emissions reduction reference


points for the region. Note that there ls no requirement that the SANDAG region's emissions be reduced


by the same percentage ("equal share") as the statewide percentage in order for the State to achieve


the Executive Order's goal. The proposed Plan's impacts nevertheless are considered significant if total


emissions in the San Diego region exceed the estimated 2035 or 2050 GHG reduction reference points. A


graph comparing regional emissions projected in the proposed Plan versus the Executive Order-based


reference points is provided as Figure 4'8-1'
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Figure 4.8-1. Regional GHG Reductions Required to Meet Executive Order Reference Points for 2035


and 2050 vs. Proposed Plan Emissions
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SANDAG identified the 2050 reference point by applying an 80 percent reduction to the San Diego


region's 1990 emissions level. The 40 percent reduction was applied to the region's 1990 emissions level


to identify a 2030 reference point, which was then used to develop a 2035 reference point by using a


straight line trajectory from the 2030 goalto the 2050 goal.


As described in lmpact GHG-2, the San Diego region's 1990 GFIG emissions totaled 29 MMT CO¿e (see


Appendix G-l to the EIR). By applying the methodology described above, the 2035 reference point was


identified as 14,5 MMT CO2e, and the 2050 reference point was identified as 5.8 MMT COze.


For the purpose of evaluating impacts under lmpact GHG-4, because the Executive Order goals include


both regional growth and land use change and the transportation network, the analysis has not been


separated lnto the two categories. The impact assessment includes both regional growth and land use


change and the transportation network. Êmission calculations are provided in Appendix G-1.


During the timeframe of the proposed Plan, climate change effects that are likely to exacerbate the
proposed Plan's greenhouse gas emissions irnpacts include but are not limited to increases in


temperatures and frequency, duration, and intensity of heatwaves (which could lead to increases in


GHG emissions from local fossil fuel-fired power plants to meet electricity demands); and wildfires
(which release GHG emissions of criteria pollutants. ln general, these climate change effects would


inrease between 2020 and 2050. Climate change effects are discussed in more detail in Appendix F.


2035


Regíonal Growth and Land lJse Chdnge and Transportdtíon Network lmprovements and


Pragrams


As discussed under lmpact GHG-l, under implementation of the proposed Plan, totalGHG emissions for
the San Diego region in 2035 are projected to be approximately 25,5 MMT COze, or 28 percent lower


than GHG emissions in 2012 (Table 4,8-7ll, To be in line with its "equal share" ôf the state emissions


reduction goals set forth in Executive Orders 5-3-05 and 8-30-15, regional GHG ernissions would need to
decrease to L4.5 MMT COze by 2035.


Figure 4.8-1 shows a projection of "egual share" reductions for the San Diego region, compared to
estimated proposed Plan emissions. ln addition, Figure 4.8-2 compares the Executive Order-based 2035


reference point for the region with projected GHG emission under the proposed Plan. This is a


signlficant impact.
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Figure 4.8-2. 2035 GHG Emissions Reference Point vs. Proposed Plan Emissions


2035 Conclusion


Because the total emissions in the San Diego region of 25.5 MMT COze in 2035 would exceed the


regional 2035 GHG reductlon reference point of 14,5 MMT CO¿e (which is based on EO-B-30-15 and EO-


5-3-05), the proposed Plan's 2035 GHG emissions would be lnconsistent with state's ability to achieve


the Executive Orders' GHG reduction goals. Therefore, this impact (GHG-4) in the year 2035 is


significa nt,


2050


RegÍonal Growth ond Ldnd lJse Chonge ond Transportatíon Network lmprovements qnd


Programs


As discussed under lmpact GHG-l, under implementat¡on of the proposed Plan, total GHG emissions for


the San Diego region in 2050 are proJected to be 25.9 MMT COzê, or 26.8 percent lower than GHG


emissions in 20L2 (Table 4.8-8). To be in line with its "equal share" of the state 2050 emlsslons reduction


goal set forth in Executive Order 5-3-05, regional GHG emissions would need to decrease to 5,8 MMÏ
COze in 2050. Figure 4.8-1 shows a projection of "equal share" reductions for the San Diego region,


compared to estimated proposed Plan emissions. ln addition, Figure 4.8-3 compares the Executlve Order


based reference point for the region for 2050 with projected GHG emisslon under the proposed Plan'


This is a significant impact
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Figure 4.8-3. 2050 GHG Emissions Reference Point vs. Proposed Plan Emissions


2050 ConclusÍon


Because the total emissions in the San Diego region of 25,9 MMT COre in 2035 would exceed the


regional 2035 GHG reduction reference point of 5.8 MMT COle {which is based on EO-S-3-05), the


proposed Plan's 2050 GHG emissisns would be inconsistent wlth state's ability to ae hieve the Executive


Order's GHG reduction goals. Therefore, this impact (GHG-4) in the year 2050 is signlficant.


MITIGATION MEASURES


GHG-4 lnconsistency with State Agency 2Û30 arìd 2050 Gl-lG Reduction Goals


2035 and 205t


Basis for Selection of GHG Mitigation Measures


Overview. Many features currently included in the proposed Plan (e.g., the SCS, increased translt and


active transportation investments) have the effect of reducing GHG emissions that might otherwise


occur. Mitigation nreasures presented in this section are additional feasible GHG reduction measures


not included in the proposed Plan that SANDAG would or other agencies eould implement. Presented


below are three types of feasible GHG reduction mitigation measures:


Plan- and policy-level mitigation measures SANDAG has committed to implement;


Mitigation rileasures for transportation network improvements and programs, which SANDAG


has committed to implement for its projects and which other tfansportation project sponsors


can and should implement for their projects and


Mitigation measures for development projects lmplementing regional growth and land use


changes, which localjurisdictions can aRd should implement.
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While SANDAG has the authority to implement the mitigation measures it has committed to, it has no


legal authority to require other transportation project sponsors or local jurisdlctions to implement
mitigation measures for specific projects for which they have responslbility and jurisdiction. As explained


in Section 4.0, mitigation can include measures that are within the responsibility and jurisdiction of
another public agency, SANDAG in its CEQA findings may find that those measures assigned to other


agencies can and should be adopted by those other agencies (CEQA Guidelines Section 1509l(a)(2)),


Other potential mitigation measures to reduce GHG emissions are included as components of the
project alternatives in Chapter 6.0, rather than as individual mltlgatlon measures in this section,a These


include still more compact land use patterns, accelerated and increased translt investments, reduced or


no highway investments, and policies to reduce transit fares, increase parking prices, and establish road


user fees.


Achieving the EO-5-3-05 GHG Reduction Goal. The state currently has no plan (e.g., analogous to the AB


32 Scoping Plan) for achieving the EO-B-30-15 and ËO-S-3-05 GHG reduction goals, However, recent


studies have shown that achieving these goals, whether statewide or within the San Diego region, would


require major changes in clean technologies utilization, markets, and state and federal regulations,


For example, a recent study (Greenblatt 20L5) presented an aggressive set of 49 policies intended to


achieve the statewide 2050 goal, though implementing all these policles still fell short of the goal. These


policies included major increases in energy efficiency, reduced GHG intensities of both fuel and


electricity, and a shíft away from direct fuel combustion and toward electricity, particularly in


transportation. For example, the most aggressive scenario, Scenario 3, included policies such as


increasing the average fleet gasoline efficiency to 54 MPG, doubled high-speed rail deployment,


replacing all natural gas use in buildings with electric heat pumps by 2050, 50% residential zero net


energy retrofits by 2030, adding 2.2 GW nuclear power capacity by 2050, and building 8 carbon capture


and sequestration (CCS)facilities at power plants.


Similarly, Greenblatt and Long l20l2l in an older study found that achieving the 2050 EO goal would


likely require maximizlng efflciency in all economlc sectors, elecffiflcation of much of the transportation


sector and many stationary uses of heat, a doubling of electricity production with nearly zero emissions,


and development of low-carbon fuels. They concluded that achieving the EO goal would require a


combination of strateg¡es; although some are available now, they conclude others would require


substantial research and development to realize. These include electricity load balancing, substantially


increasing biomass fuel supply, and making CCS 100% effective and economicalto implement on a large


sca le,


Achieving the EO 8-30-15 GHG Reduction Goal. A recent study commissioned by state agencies focused


on scenarlos for deep reductlons in GHG emissions in 2030. (Energy+Environmental Eeonomics


2015).The study found that up to 38% reductions in GHG emissions (close to the EO 8-30-15 goal of


ao%l by 2030 could be achieved with "significant progress" in energy efficiency, switching to low carbon


fuel sources, producing lower ca.rbon electricity and fuels, and reducing non-energy GHGs. "significant
progress" included measures such as doubled energy efficiency in buildings by 2030, 50%'60% oÍ


electricity sales from renewable energy by 2030, and rapid penetrat¡on of near-zero and zero-emissions


vehicles,


a Alternatives and mitigation measures are two alternative means for avoiding or reducing a project's significant


environmental impacts, See CEQA Guidelines Section 15002(h).
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The study noted that scenarios implementing these measures would rely on existing technologies, and


were consistent with a continuation óf current lifestyles and economic growth. The pace of emissions


reductions would, however, require that key low-carbon technologies be commercialized, produced at


scale, and achieve broad market adoption in the next L0-15 years,


RegionalScenarios. The GHG inventory prepared forthe proposed Plan (Appendix G-1) analysis is based


on irnplementation of current regulations, policies, and programs. An alternative scenario ("scenario 3")


for the San Diego region is presented in Appendix G-4. lt assumes major changes in the technologies,


markets, and state and federal regulations, For example, strategies included a move loward 100 percent


renewable electricity, 100 percent zero emission vehicle passenger fleet, and 90 percent landfill waste


diversion. With implementation of these measures, regional emissions would be reduced lo 77% below


1990 emissions, but would still fall short of the 80% below 1990 emissions reference point based on EÔ-


5-3-05. ln this scenario, electricity and passenger vehicles contribute zero emissions; emissions remain


primarily from industrial sources, natural gas, aviation, and ôff-road fuel use.


Foeusing on the transportat¡on sector, Chapter 2 of the proposed Plan includes scenarios for how


statewide GHG emissions specifically from the ffansportation sector could be reduced by 80% below


1990 levels.s Scenarios developed under the ARB Vision Program and the Draft California Transportation
plan (CTP) envision how this goal might be achieved statewide given an aggressive set of strategies


requiring major VMT reduction, as well as improvements in vehicle and fuel technologies. For example,


the Draft CTP's VMT reductisn strategies include a 75% inrease in auto operating costs, and doubling of


all transit services and speeds.


Using the ARB Vision and Draft CTP frameworks, Chapter 2 of the proposed Plan discusses scenarios for


the SANDAG region showing how an 80% reduetion in mass GHG emissions from passenger vehicles


might be met by highly aggressive implementation of ZEV penetration and VMT reduction measures.


See Figure 4,8-4, Achieving these additional emission reductions would require major changes in clean


technologles utilization, markets, and state and federal policies and regulations. The proposed Plan does


set forth ambltious but currently feasible TSM, electric vehicle, and other programs that can be


implemented now and in the future aligned with the 2050 GHG reduction scenarios in the various


studles dlscu¡sed absve.


s Looking Past ao35-Possible Pathways for Additional Greenhouse 6as Emissions Reductions, This section and


associated appendix information are hereby incorporated by reference intó the ElR.
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Total Projected Carbon Díoxide Emissions from Cars and
Light-Duty Trucks for the San Diego Region
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Figure 4.8-4, Total Projected Carbon Dioxide Emissions from Cars and Light Duty Trucks for the San


Diego Region.


Conclusion. Full implementation of many of the measures that could result in a 40% reduction of GHG


emissions by 2030 and an 80% reduetlon of GHG emissions by 2050 in the San Diego region would


require major changes in clean technologies utilization, markets, and state and federal policies and


regulations, The following mitigation measures would help reduce regional GHG emissions through


reducing VMT, increasing use of alternative fuels, and other measures; they would reduce inconsisteney


of the propose Plan's GHG emissions with the state's ability to achieve the EO B -30-15 and E0-5-3-05


GHG reduction goals. However, full implementation of changes required to achieve the Executive


Orders' goals is beyond SANDAG's or local agencies' current ability to implement.


GHG-4A Allocate Competitive Grant Funding to Projects that Reduce GHG Emissions (SANDAG)


SANDAG shall revise the IrønsNet Smart Growth lncentive and Active Transportation Grant Programs in


the following ways to achieve GHG reductions:


a Adopt new or revised grant criteria to give greater weight to a project's ability to directly reduce


GHG emissions. Criteria include, but are not limited to, awarding points to projects that directly


implement local climate action plans that reduce GHG emissions, or that directly implement


parking strategies that reduce GHG emissions.
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o Require locally adopted CAPs and complete streets policies as prerequisites to be eliglble for
grant funding.


¡ lf a local jurisdiction does not have an adopted CAP or complete streets policy, SANDAG shall


make available competitive funding through the grant programs for preparation of a CAP and/or


complete streets policy.


r ln addition to grant funding, SANDAG shall provide technical assistance to localjurisdictions for


the preparation of CAPs as desribed in GHG-48.


¡ These changes shall be adopted and effective for the fourth cycle of funding for both progrâms,


which is expected to be released in December 2016.


GHG-48 Adopt a Regional Mobility Hub Strategy to Reduce GHG Emlssions (SANDAG)


Mobility hubs are places of connectivity, where different modes of transportation-walking, biking,


ridesharing, and transit-come together to connect people to their Jobs, school, shopping, errands,


recreation, and back home; they reduce GHG emissions through reducing VMT and increasing transit


use and altcrnative transportation, To implement mobility hub concepts outlined ln the proposed Plan,


SANDAG shall adopt a Mobility Hub Strategy no later than 20X7 that includes:


3.. ldentification of mobility hub features and infrastructure requirements


l, Selecgon of 20 mobility hub loeations that allgn with the smart growth place types identified in


the Smart 6rowth Coneept Map. Three mobllity hubs wlll be implemented by 2020, and 17 will


be implemented by 2035.


3. Estâbllshment of first mile/last mile transportation networks for each candidate mobility hub


site based on travel pattcrns, access catchment areas, and adjacent land uses


4. Development of design guidelines for each candidate mobility hub site


5. Recommendation of specific mobility hub improvements and preparation of conceptual


designs and capital cost estimates for each candidate mobility hub site


6. Strategies for lmplementation, including the potential for public-private partnerships and a


phasing strategy


GHG-4C Fund Electrlc Vehicle Charging lnfrastructure (SANDAG)


To implement the proposed Plan action calling for building a network of electric vehicle chargers to
promote the use of electric vehicles, SANDAG shall set aside approximately $30 m¡ll¡on of Congestion


Management and Air Quality (CMAQ lmprovement Program funds expected between 2020 and 2050


(approximately $1 million annually) to fund the installation of publicly available electric vehicle charging


infrastructure, lncreasing the number of publicly available electric vehicle eharging points would reduce


GHG emissions by extending the electric range of plug-in hybrid electric vehicles that would replace


gasoline-powered internal combustion engines. The funding would be provided is an incentive for


installatlon of Level 1 and Level 2 electric vehicle chargers in publicly accessible locations throughout the


region. Level 1 charging {similar to a standard walt outlet) adds about 2 to 5 miles of range to an electric


vehicle per hour of charging time while Level 2 (240 V circuit) adds about 10 to 20 miles of range per


hour of charglng tlme. A detailed program will be developed and presented to the SANDAG Board of


Directors before the adoptlon of the next Plan update with funding becoming available by 2020.
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Available funding will be leveraged to install up to 36,000 EV chargers by 2035 and an additional 44,000


chargers by 2050. This expanded charging network would reduce emlssions by an estlmated 390,000 lbs


COz by 2035 and 455,000 lbs COz by 2050 through the extended range of plug-in hybrid electric vehicles.


GHc-4D Adopt a Plan for Transportat¡on Fuels that Reduce GHG Emissions (SANDAG)


SANDAG shall adopt a regional readiness plan for the deployment of infrastructure for all alternative


fuels by 2016, The plan will identify barriers to developing alternative fuel infrastructure, and inelude


recommendations and resources for stakeholders to overcome these barriers. The plan will build on the
regional readiness plan for plug-in electric vehicles accepted by the Board in 2014, This plan will
contribute to reductions in GHGs through developing recommendations for facilitating access to
alternative fuels, which will reduce emissions from vehicles..


Also, SANDAG has received a notice of proposed award from CEC for additional funding to implement
the PEV Readiness Plan over 2 years, SANDAG shall provide technical asslstance to local government


staff, contractors, and property managers on permitting, inspection, and installation for EV charging and


general PEV awareness activities. This funding is included in the Fiscal Year L6 budget,


GHG-4E Assist in the Preparation of Climate Action Plans and Other Measures to Reduce GHG


Emissions (SANDAG)


SANDAG shall assist local governments in the preparation of CAPs, and other policies/measures to
reduce GHG emlsslons. SANDAG shall assist loeal governments in identlfylng all feasible measures to


reduce GHG emission to 1990 levels by 2020, and achieve further reductions beyond 2020 consistent


with adopted regional or local GHG reduction targets. Specific forms of SANDAG assistance include, but
are not limited to:


Assisting its member agencies in obtaining funding for, directly funding, updating and


implementing CAPs and other cllmate strategies through eontinued implementation of the
SANDAG Energy Roadmap Program,


Providing funding and energy planning assistance to local governments to implement projects


that save energy and reduce energy-related GHG emissions.


As described in GHG-44, for localjurisdictions that do not have an adopted CAP, SANDAG shall


make available competitive funding through the grant progrâms for preparation of a CAP.


GHG-4F lmplement Measures to Reduce GHG Emissions from Transportation Projects (SANDAGI


During the planning, design, project-level CEQA review, construction, and operation of transportation


network improvements, SANDAG shall implement measures to reduce GHG emisslons, lncluding but not


limited to, applicable transportation project measures on the Attorney General's list of project specific


measures (California Attorney General's Office 2010), as well as the CAPCOA reference, Quantifying


Greenhouse Gas Mitigation Measures (CAPCOA 2010). These include, but are not limited to, the


following:
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lmplement construction measures through construction bid specifications, including the


following topics:


o Use energy and fuel efficient vehicles and equipment;


o Use alternative fuelvehicles and equipment;


ô use lighting systems that are energy efficient, including LED technology;


o Use llghter-colored pavement, binding agents that are less GHG-intensive than Portland


cement, and less-GHG intensive asphalt pavements; and


o Recycle construction debris.


tnstall efficient lighting (including LEDs) for traffic, street, and other outdoor lighting,


lncorporate infrastructure electrification into project design (e.g., electrie vehicle charging)'


lncorporate elecr¡c vehicle supply equipment (EVSE) into projects that include commuter


parking areas.


Design measures to reduce GHG emissions from solid waste management through encouraging


solid waste recycling and reuse.


Þesign measures to reduce energy consumption and increase use of renewable energy, such as


solar-powered toll booths and other facilities, including those listed in Mitigation Measures EN-


2A and EN-3C.


Design measures to reduce water consumption, such as drought-resistant landscaping, smart


irrigation systems, and other measures including those listed in Mitigation Measure WS-14'


Construct buildings to Leadership in Energy and Ënvironmental Design (LEED) certified standards


or equivalent standards.


Funding for those measures that SANDAG selects would be included in individual project budgets.


GHG-4G lmplement Measures to Reduce GHG Emissions from Transportation Projects (Other


Transportation Project Sponsors)


During the planning, design, project-level CEOA review, construction, and operation of transportation


network improvements, othér transportâtlon project $ponsors ean and should lmplement measures tc


reduce GHG emissions, including, but not limited to, those described in Mitigation Measure GHG-4F.


GHG-4H lmplement Measure¡ to Reduce GHG Emissions from Development Projects (Local


Governments!


During the planning, design, project-level CEQA review, construction, and operation of development


projects, the County of San Diego and cities can and should implement measures to reduce GHG


emisslons, includlng but not limited to, appllcable land use measures on the Attorney General's list of
project specific measures (California Attorney General's Office 2010), as well as the CAPCOA reference,


Quantifying Greenhouse Gas Mltigation Measures (CAPCOA 2010). These measures include, but are not


llmited to, the followlng;
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Construction measures, including those listed in Mitigation Measure GHG-4F,


Measures that reduce VMT by lncreasing transit use, carpoollng, blke-share and car-share
programs, and active transportation, including:


o Building or funding a major transit stop within or near development, in coordination
with transit agencies;


o Developing car-sharing and bike-sharing programs;


o Providing transit incentives, including transit passes for MTS/NCÍD buses and trolleys;


o Consistent with the Regional Bicycle Plan, incorporating bicycle and pedestrian facilities
into project designs, maintaining these facilities, and providing amenities incentivizing
their use; and planning for and building local bieycle projects that connect with the
regional network;


o lmplementing complete streets consistent with the SANDAG Regional Complete Streets


Policy, including adopting local complete streets policies;


o lmplementing mobility hubs consistent with the Regional Mobility Hub Strategy;


o lmproving trans¡t access to bus and trolley routes by incentives for construction of
transit facilities within developments, and/or providing dedicated shuttle service to
trolley and transit stations; and


o lmplementing employer trip reduction measures to'reduce employee trips and VMT
such as vanpool and carpool programs, providing end-of-trip facilitles, and


telecom muting programs.


Measures that reduce VMT through parking strategies based on the SANDAG Regional Parking


Management Toolbox, ineluding:


o Parking pricing strategies consistent with the Toolbox;


o Reduced minimum parking requirements;


o Residential parking permit programs;


o Designate a percentage of parking spaces for ride-sharing vehicles or high-occupancy


vehicles, and provide adequate passenger loading and unloading for those vehicles;


o Provide adequate bicycle parking;


o Other strategies in the SANDAG Regional Parking Management Toolbox


Measures that reduce VMT through Transportation Systems Management (TSM), including


measures included in proposed Plan Appendix E.


Land use siting and design measures that reduce GHG emissions, including:


o Developing on infill and brownfields sites;


o Building high density and mixed use developments near transit; and


o Retaining on-site mature trees and vegetation.


Measures that increase vehicle efficiency or reduce the carbon content of fuels, including


constructing electric vehicle charging stations or nelghborhood electric vehicle networks
consistent with SANDAG's regional readiness planning for alternative fuels.


a


a


a


a
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Measures to reduce GHG emissions from solid waste management through encouraging solid


waste recycling and reuse'


Measures to reduce energy consumption and increase use of renewable energy, including those


listed in Mitigation Measures EN-2A and EN-3C'


Measures to reduce water consumption, including those listed in Mitigation Measure WS-XX.


M¡t¡gatlon Mea¡ures AQ4A, AQ4B, and AQ-4C would also reduce emissions of GHGs by reducing


overall pollutant emisslons from equipment and vehicles. These measures include:


r Mitigation Measure Aq-44. Reduce Localized Particulate and/orTAC Emissions'


o Mitigation Measure Aû-48. Reduce diesel emissions during construction from off-road


equipment.


¡ Mitigation Measure AQ-4C. Reduce diesel emissions during construction from on-road vehicles.


Mitigation Measures EN-38 would also reduce emissions of GHGs by reducing conventional energy use


and therefore reducing emissions associated with combustion of fossil fuels used in conventional power


plants.


Mitlgation Measure WS-14 would increase water conservation, and thereby reduce GHG emissions


assoclated with water supply conveyance, storage, treatment, and distribution.


SIG NIFICANCE ATTER MITIGATION


2035 and 2050


lmplementation of Mitigation Measures GHG-44 through Gl'lG-4H, as well as Mitigation Measures AQ-


4A, Ae-48, AQ-4C, EN-38 and WS-14, would reduce GHG emissions. The effectiveness of a number of


the project-specific measures in reducing GHG emissions has been quantified by CAPCOA (2010). Based


on the studies cited in the introduction to the mitigation section, however, even full implementation of


all identified mitigation measures would not be sufficient to reduce the proposed Plan's GHG emissions


below the regional 2030 and 2050 GHG reduction reference points based on EO B- 30-15 and E0-S-3-05.


Because the proposed Plan's 2035 GHG emissions would remain inconsistent with state's current ability


to achieve the Executive Orders'GHG reduction goals, this impact (lmpact GHG-4) remains significant


and unavoidable.
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7.0 Cultural Resources


7.O CULTURAL RESOURCES


7.1


This section considers and evaluates the potential impacts of the proposed project on historical,


cultural, and paleontological resources. Cultural resources are deftned as prehistoric and historic


sites, structures, and districts, or any other physical evidence associated with human activity
considered important to a culture, a subculture, or a.community for scientific, traditional.


religious, or any other reason. Paleontological resources include fossil remains, as well as fossil


localities and formations which have produced fossil material.


For analysis purposes, cultural resources may be categorized into four groups: archaeological
resources (prehistoric and historical); historic properties, buildings, and districts; areas of
importance to Native Americans; and paleontological resources (fossilized remains of plants and


animals). Cultural resource impacts include those to existing historic resources (i.e., historic


districts, landmarks, etc.) and to archaeological and paleontological resources


CONCEPTS AND TERMINOLOGY FOR EVALUATION OF CULTURAL
RESOURCES


The following definitions are coltlmon terms used to discuss the regulatory requirements and


treatment of cultural resources:


Cultural resources is the term used to describe several different types of properties: prehistoric


and historical archaeological sites; architectural properties such as buildings, bridges, and


infrastructure; and resources of importance to Native Americans.


Historic properties is a term defined by the National Historic Preservation Act (NHPA) as any


prehistoric or historic district, site, building, structure, or object included in, or eligible for
inclusion in. the National Register of Historic Places (NRHP), including artifacts, records, and


material remains related to such a property.


Hìstorical resouîce is a California Environmental Quality Act (CEQA) term that includes


buildings, sites, structures, objects, or districts, each of which may have historical, prehistoric,


architectural, archaeological, cultural, or scientific importance, and is eligible for listing or is
listed in the Califbrnia Register of Historical Resources (CRHR) or a local registry of historical
resources.


Paleontological rcsourc¿ is defined as including fossilized remains of vertebrate and invertebrate


organisms, fossil tracks and trackways, and plant fossils. A unique paleontological site would


include a known area of fossil-bearing rock strata.


7.2 EXISTING SETTING


7.2,1 CULTURAL SETTING


Prehistory


ln the broadest terms, the archaeological signature of the Truckee Basin consists of a trend from


hunting-based societies in earlier times to populations that were increasingly reliant on diverse


resources by the time of historic contact. The gradual shift in characteristics may be attributed to


factors such as paleoclimate, a shifting subsistence base, and demographic changes.
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Some of the oldest archaeological remains reported for the Tahoe Region have been found in tlie


Truckee River Canyon near Squaw Valley. These Pre-Archaic remains suggest occupation about


9,000 years ago. Other Pre-Archaic to Ezuly Archaic occupation was doeumented at Spooner


Lake near Spóoner Summit overlooking Lake Tahoe, dating from about 7,000 years ago. The


most intensive period of occupation in the region may have occurred at varying intervals betr'veen


500 and 4,000 years ago. The protohistoric ancestors of the Washoe, also of Late Archaic times,


may clate roughly from 500 years ago to historic contact in the early 1800s.


Archaeological research relevant to the project site began in the early 1950s when Heizer and


lllsasser presented the first cultural chronology for the Sierra Nevada. The chronology was based


o,r ,,,rury work conducted to the easl of the crest of the Sierra Nevada around Lake Tahoe and


parls of the drainages of the Truckee and Carson rivers. ln their work, Heizer and Elsasser


identified two "complexes." The earliest cultural group, named the Martis Complex, was


f'ollowed by the King's Beach Complex. Both complexes were defined on the basis of surface


rnaterial. Heizer and Elsasser did not excavate either of the "type sites" for these complexes


(Placer County 2004).


Heizer and Elsasser defined the Martis Complex based on nine criteria derived from data obtained


f¡om l3 sites. These nine criteria are (l) the use of basalt as the preferred lithic malerialfbr tools;


(2) the rare use of chert and obsidian fbr tool production; (3) the use of roughly chipped, large,


heavy projectile points in a variety of fornts; (4) the use of the mano and metate; (5) the use of
bowl mortars with cylindrical pestles; (6) the use of boatstones and atlatls; (7) an economy


primarily based on hunting and supplemented by the gathering of seeds; (8) the use of large


nurnbers ofbasalt flake scrapers; and (9) the frequent use ofexpanded-base, finger-held drills.


Heizer and Elsasser highlighted the use of basalt as the preferred material for tools as the most


distinguishing characteristic of the Martis Complex. They also suggest that the Martis Complex,


based on thii characteristic, may be related to other basalt-using complexes in the Great Basin,


the Mojave Desert, and the Early Horizon in the Central Valley of Califomia. Boatstones from


the Martis Complex type site, CA-PLA-5, resemble those from the Central Valley of California,


rei¡forcing the contention of I-leizer and Elsasser that the Martis Cornplex may be related to the


Early or Middle Horizon of the Central Valley (Placer County 2004).


Elsasser continued research along both the east and west sides of the Sierra crest and provided


additional data to aid in characterizing the Martis Complex and defining its possible relationships


to other cultural manifestations. In 1960, he published the results of excavations at three Martis


Cornplex sites: CA-NEV-15, CA-SIE-20, and 26-DO-12. The excavation of these sites expanded


the "territory" of the Martis Complex to include the upper elevations of the western slope of the


Sierra Nevada. Elsasser suggested that Martis people most likely hunted large, seasonally


migratory animals, such as deer and antelope, which they follorved between the lower and higher


elevations of the Sierra Nevada. Elsasser also ernphasized the expanding and apparently


widespread distribution of the Martis Complex across the mid-elevations of the Siena Nevada


(Placer County 2004),


Elsasser presented three possibilities for the areal distribution of the Martis Complex:


I It was a high altitude or summer manifestation of a culture that was centered farther out


i¡ the Great Basin, to the east; this perhaps had ultimate roots in the Southern California


deserts,
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I The same as above, except that the center or point of origin was in Central California,
during Middle Horizon times.


t It lvas an essentially autochthonous cultureo i.e., one that developed in the Sierra Nevada
without strong reference to cultures on either side of the Sierra (Placer County 2004).


Elston et al. augmented the work of Heizer and Elsasser by exploring the relationship between the


Martis Complex, the Kings Beach Cornplex, and the historic Washoe. The Kings Beach Complex
is commonly divided into two periods: Early Kings Beach (1,300-700 BP), characterized by
Rosegate Series points; and Late Kings Beach (700-150 BP), characterized by Desert Series
Points. Early Kings Beach is thought to represent the initial phase of the Washoe ethnographic
paftern (Placer County 2004).


Ethnography


Before the arrival of Euro-Americans in the legion, California was inhabited by groups of Native
Americans speaking more than 100 different languages and occupying a variety of ecological
settings, Kroeber and others recognized the uniqueness of California Native Americans and


classified them as belonging to the California culture area. Kroeber fufther subdivided California
into four subculture areas: Northwestern, Northeastern. Southern, and Central. The Central area


encompasses the current project area, but does not include the Vy'ashoe, who are considered to be


members of the Creat Basin culture area. Kroeber however, states that California and the Great
Basin are regions of close cultural kinship that should be joined into a larger culture area (Placer


County 2004).


The Washoe historically inhabited the region east of the crest of the Sierra Nevada into the


Carson Valley, extending from the Walker River in the south to Honey Lake in the north, r.vith


peripheralterritory exterrding to the mid-elevations of the west Sierra slope. The Washoe speak a
Hokan language and are the only Great Basin group to speak a non-Numic language. Kroeber and
Downs postulate an early relationship, prior to 4,500 years ago, between the Hokan-speaking
Washoe and other Hokan-speaking groups in California (Placer County 2004).


The contemporary Washoe have developed a Comprehensive Land Use Plan. It includes goals of
reestablishing a presence within the Tahoe Sierra and revitalizing Washoe heritage and cultural
knowledge, including the harvest and care of traditional plant resources and the protection of
traditional properties within the cultural landscape. The Washoe regard all "prehistoric" remains
and sites within the Truckee Basin as being associated with tlrcir history.


Socral Organization


The basic social and economic group for the Washoe was the farnily or household unit. Washoe
households were somewhat loosely combined to form villages, referred Ia as bunches by Downs.
The size and composition of bunches varied considerably, depending on environmental and
interpersonal conditions. Downs states that the winter camp or village of several households
seemed to be the basis for the bunch, but several villages located in close proximity to one


another might also be considered a bunch, Each bunch had a headman or chief, which seems to
have been a hereditary position passed on through either parent. During prehistoric and early
historic times, however, there was never a single chief for all Washoe (Placer County 2004).
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The Washoe practiced seasonal transhumance, moving from one area or elevation to another to


harvest plants, fish, and hunt game across contrasting lifezones that are in relatively close


proximity to each other, The V/ashoe ranged across a rather extensive area that included jointly


shared territory (e.g., areas claimed by both Nisenan and Washoe) whose entry was subject to


traclitional understandings of priority of ownership and current relations between groups (Placer


County 2004).


Material Culture and Technology


The Washoe built two basic structures: the winter house, which consisted of a conical framework


of poles covered by overlapping slabs of cedar and/or other conifer bark, with a shotl covered


doorway or vestibule; and the summer brush house, which varied from a simple lorv enclosure


resembling a windbreak to a completely covered, dome-shaped house. They also constructecJ


covered fishing platforrns over streams that were often described as floating houses by observers,


ln addition, the Washoe built sweat lodges and large earth-covered dance houses, but there is
disagreement regarding whether or not these sfructures were regularly constructed before the


historic period (Placer County 2004),


The Washoe commonly used flaked and ground stone fools including knives, arrow and spear


points, club heads, arrow straighteners, scrapers, rough cobble and shaped pestles, bedrock


mortars, and grinding stones (metates). Wood was also used for a variety of implements including
both simple and sinew-backed bows, arrow shafts and points, looped stirring sticks, flat'bladed
mush paddles, pipes, and hide preparation Íools. Cordage \vas made from plant material and was


used to construct fÌshing nets and braided and twined turnplines. Soaproot brushes were


conrmonly used during grinding activities to collect meal and/or flour, Baskets were also


manufàctured and used for a variety of purposes from carrying iterns to storing food resources


(Placer County 2004).


lntergroup Re/aúions


The Washoe frequently interacted with the Nisenan and Northern Sierra Miwok as trading
partners, at communal ceremonial gatherings, and in armed conflict (often as a result of perceived


territorial encroachment), In fact, the ethnographic literature, particularly in reference to the


Nisenan, reports rather regular hostilities between l{ill and Valley Nisenan, Nisenan and Washoe,


and Nisenan and Sierra Miwok, Most interactions among the three ethnographic groups, however,


appeal to have been civil and fiiendly in nature. For example, Beals states that the Nisenan and


Washoe along the South Fork of the American River frequently interacted and often met for "Big
"limes" near Kyburz and Myers Station. The Washoe also traveled to Miwok territory during the


summer, and often wintered on the west side of the Sierra Nevada. This scenario is not surprising


considering the extreme mobility of the Washoe dr.rring their seasonal subsistence patterns,


Indeed, Downs states that the Washoe olten made long trading trips to the Pacifrc Coast and San


Diego to obtain shellfish and particularly frne obsidian knives (Placer County 2004).


History


Early Settlement


The history of the Truckee community began with the arrival of Joseph Gray, who built a stage


station near the present-day downtown in 1863. Cray was soon joined by a blacksmith named


DEIR Page 7-4 November 2013







7.0 Cultural Resources


S. S. Coburn, and the fle<lgling settlement of Cray's Toll Station was renamed Coburn's Station.


This tiny way station grew from two structures into a thriving torvn that accommodated


emigrants, stagecoach travelers, and freight wagons en route westward to California's gold fields


and eastward to the Comstock Lode in Nevada. ln 1868, Coburn's Station burned and the name


was changed to Truckee. The completion of the transcontinental railroad in 1868 gave rise to other


developments in transportation, lumber, ice, agriculture, and tourism, which were to become the


essential economic bases of Truckee (Placer County 2003).


Throughout most of the nineteenth century, Truckee thrived on the related fields of lumber,


railroading, and ice. By the 1920s, this industrial economy and society had largely disappeared,


due to the relocation of the train-s'v.vitching yard to Roseville, the depletion of local timber'


supplies, and the development of mechanical refrigeration. In its place, the community began to


develop a recreation-based economy, boosted by the completion of a good state highr.vay over


Donner Summit. The 1960 Winter Olympics at nearby Squaw Valley secured Truckee's position


as a center point foryear-round recreation. ln 1993, Truckee was incorporated as a to\À/n (Placer


County 2003).


Virtually all of the Town of Truckee is considered moderately to extremely sensitive with regard


to the presence of cultural resources. The downtown is home to a high concentration of structures


that have historical significance. The area consisting of Donner Pass Road, Jibboom Street,


Bridge Street, Church Streeto and East and West River Street comprise the commercial and early


residential area of Truckee. The downtown area is formed around the Southern Pacific railroad


line that runs through the hea¡t of the town. The Truckee station was an integral part of the first
transcolltinental railroad and became an important hub of train service for the westerll United


States (Placer County 2003).


TransporTation


Some of the first Euro-American visitors to the Truckee area were members of the Stephens-


Murphy-Townsend Party, who ascended the Truckee River in mid-November of 1844.


Subsequent emigrant travelers followed an alternate route to avoid the rugged Truckee River


Canyon, leaving Nevada in the vicinity of Dog Valley and then angling back down to the Truckee


River east of the route of present-day State Route 89. This route later became known as the


Truckee Route of the Emigrant Trail (Placer County 2003).


The Emigrant Trail was a route that thousands of people followed in order to reach California or
Oregon. Between the years l84l and 1869, it is estimated that 30Û,000 to 500,000 individuals
taveled 2.000 miles across the continent to Calil'ornia or Òregon in search of a new lifb or gold.


A portion of the Emigrant Trail follows a route through the Truckee Basin. The trail passes


through Truckee and continues toward Donner Lake. This area is where the ill-fated Donner Party


was stranded during a harsh Siena winter from 1846 to 1847 (Placer County 2003).


ln 1864, the Dutch Flat and Donner Lake Wagon Road (DFDLWR) was opened over Donner
Pass. The road followed basically the same route through Truckee that the earlier emigrants had


followed, entering the northeast end of the town along a present-day dirt road that runs between


the Old Truckee Cernetery and the Old Catholic Cemetery. This freigltt and passenger wagon


road was situated neâr tlìe proposed aligrunent of the Central Pacific Railroad, as it was desigrred


to aid in transporting supplies to points along the line. lt formed the final link in a continuous
freight and passenger road from Dutch Flat to the Comstock inines near Vitginia City. Used as a


wagon haul road until 1909, the DFDLWR was rebuilt as an auto and truck road between 1909


and 1915. This new road was renamed the Lincoln Highway in 1915, forming tl, e Verdi-Truckee
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link in the nation's pioneer transcontinental automobile highway, ln the 1920s, the Lincoln
Highway was redesignated the Victory Highway, which subsequently became US Highway 40 in


1925, Travel along Highway 40 was short-lived, as later that year the route was mot'ed into the
'lruckee River Canyon. Today, lnterstate 80 provides a vital east-west route over the Sierra


Nevada range (Placer County 2003),


Logging


Logging was fìrst initiated in the Martis Valley area after the discovery of the Comstock Lode in


1859. The Martis Valley area soon became one of the major lumbering centers. lntensive cutting


in the project area commenced in 1863. Lurnber mills were prevalent throughout the area with
lumber mills located at Hobart,'lruckee, the Martis Valley, and the Squaw Valley area. Sawmills


owned by George Schaffer were scattered throughout the Martis Valley. Railroad lines were


constructed to connect Truckee with the Hobart lumber mill. A narrow gauge line was also


constructed between Truckee and Tahoe City to haul freight, f'orest products, and tourists,


Loggirrg continued to be a major industry in the area until the 1920s (Placer County 2003),


Grazing


The Martis Valley Cornmunity Plan area has historically been used for cattle gtazing, The


meadorvs provided f"eed t'or eattle herds from the Sacramento Valley during the hot summer


months. The historic Joerger Ranch is located between Schaffer Mill Road and State Route 267


north of the Lahontan development (Placer County 2003)'


Charcoal Production


Charcoal production formed an important adjunct to the lurnber industry, The organization of
Sisson, Crocker & Company was created in 1866 at Truckee exclusively for the purpose of
imporling Chinese labor for railroad construction. With the completion of the railroad, the


Chinese immigrants were channeled to the lumber industry, among other occupations. Such


engagernent forced immigrant Chinese into direct competition with Euro-Americans, Subsequent


anti-Chinese sentinrent resulted in the initial expulsion of Chinese from Truckee in 1878 and the


gltimate demise of 'lruckee's Chinese community in 1886. Between those dates, the project area


an,J adjoining lands were apparently under the ow¡rership of Sisson, Crocker & Company, who


employed large numbers of Chinese in the production of charcoal to supply the railroad and the


snrelting works of Nevada and Utah (Placer County 2003),


lce Production


Truckee played an important role as an ice production area for the transcontinental railroad front


the 1880s until the early 1900s, Truckee was a vital railroad switchingyard, and the cold climate


of the Martis Valley allowed for perishable goods on board trains to be packed with ice before


being shipped east across Nevada or west toward Sacramento, T'he ice industry calre to an ablupt


halt with the introduction of mechanized refrigeration (Placer County 2003).


Recreation


Skis, which were once the only available means of winter transportation, are now a major fonn of
winter recreation. "snowshoe" racing, on skis l4 feet long, first became a popular sport during


the 1860s. The Truckee Basin contains several winter recreational resorts. Squaw Valley, the


olclest ski operation in the area, was started in 1947 and was the home of the 1960 Winter
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Olympic Games. The Martis Valley Community Plan area contains the Northstar California resort


that provides skiing as well âs year-round recreational opportunities (Placer County 2003).


Known Cultural Resources


Prehistoric Resources


While several prehistoric sites and resources have been identified, there is a high probability that


many additional cultural resources remain undiscovered in the project region. A comprehensive


cultural resources inventory was completed by the Placer County Department of Museums. Phase


III of the Placer County Cultural Resources lnventory focused on unincorporated areas of the


county, including the Martis Valley. While this survey did not indicate that prehistoric resources


had been located in the Martis Valley Community Plan area, it is a well-known fact that the


Martis Valley was home to the Washoe people. Prehistoric campsites, lithic scatters, and bedrock
milting stations are known to be present throughout the area. Many sensitive resource sites are


adjacent to waterways and meadow areâs (Placer County 2003).


A cultural resources record search was requested of the North Central Information Center (NCIC)
at California State University, Sacramento. Using the information from the NCIC record search,


the following prehistoric cultural resources have been identified in the project area.


The Cultural Resources Baseline Data for Northstar-at-Tahoe (KEA 2001) indicated eight
prehistoric sites in the Northstar California project area. Most of the prehistoric remains consist of
isolated artifacts such as single projectile points or flakes. The sections where the prehistoric
resources were discovered exhibit relatively level ground and close proximity to at least seasonal


water sources. Both of these features are consistently present on most prehistoric archaeological
sites. Most of the terrain on the Northstar property is steep, rocky slope that is not attractive for a


livirrg envirorunent and consequently rvas most likely infrequently occupied or visited by


prehistoric peoples (Placer County 2003). The following resources were found to be prehistoric in


nature near the proposed Northstar Mountain Master Plan (NMMP) project- and program-level
components:


I (NS-32) Sawmill Flat Site I


I (NS-35) Sawmill Flat Site II


I (NS-36) Sawmill Flat Site III


I (NS-38) Sawrnill Flat Prehistoric lsolates


I (NS-29) Sawmill Flat Site IV


I NS-16) Middle Martis Creek Site I


I (NS-I8) Middle Martis Creek Site II


t (NS-20) Middle Martis Creek Site III


¡ (NS-21) Middle Martis Creek Site IV


t fiS-43) Backsidc Prehisterie Site
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I (NS-44) Backside Prehistoric Isolate Flake


I (N5-46) Backside Prehistoric Site


I (NS-47) Sarvtooth Ridge lsolate Flake


¡ (NS-48) Mount Pluto lsolate Flake


Historie Resources


Properties of historical impoÍance in California are currently designated as signihcant resources


in thr.ee state registration programs: State l-listorical Landmarks, Points of l{istorical lnterest, and


the California Register of Historic Places. Below is a list of three State Historical Landmarks in


the region (Placer County 2003).


t No. 134 Donner Monument (or) Pioneer Monument: Located at Donner Menlorial State


Park" Old Flighway 40 at Interstate 80 and Truckee exit, Truckee, the memorial


conìmemorates the ill-fated Donner Party of California-bound emigrants, who lvintered


here in 1846-1847. Many of the party died of exposure and starvation,


I No. 780-6 First Transcontinental Railroad. Truckee: While construction on Sierra tunnels


delayed the Central Pacifìc Railroad, advance forces al Truckee began building 40 miles


of track east and west of Truckee, moving supplies by wagon and sled. The Surnmit
'l'unnel was opened in December 1867.l'he line reached Truckee on April 3, 1868, and


the Siena was conquered. Rails reached Reno on June 19, 1868, and construction


advanced eastward toward the meeting with the Union Pacific Railroad at the rate of I
mile daily, On May 10. 1869, the rails met at Promontory, Utah, to complete the fìrst


transcontinental railroad. The site is located at the Southern Pacifrc Depot, 70 Donner


Pass Road, Truckee.


ì\T^ ?1/ Þi^naar Qlzi Â rao
^ '*^.i^o C^,'ârr' \/allar¡ The VIII Olyrnpic Games of 1960


commemorated a century of sport skiing in California and took place at Squaw Valley
Sports Center, northeast corner of Blyth Olympic Arena Building, Squaw Valley Road,


Squarv Valley. By 1860, the Sierra Nevada, particularly at the mining towns of Whiskey


Diggings, Poker Flat, Port Vy'ine, Onion Valley, LaPorte, and Johnsville, some 60 rniles


north of Squar.v Valley, saw the first organized ski clubs and competition in the western


liemisphere.


There is one National l-listoric Landmark in the region: Donner Camp located at Donner


Memorial Slate llark, National Regisler Number 6600021 L This site is a memorial to the Donner


Party. In the wi¡rter of 1846-1847, a group of 89 Calif'ornia-bound emigrants led by Jacob and


George Donner was trapped by the heavy snows of the High Sierra, Bitter cold and dwindling
food supplies reduced the wagon train to a group of desperate individuals unable to cooperate,


driven to terror and degradation. Four reliefexpeditions eventually rescued 47 ofthe party (Placer


County 2003).


The Northstar-at-Tahoe North Lookor¡t Ski Pod Project Final Environmental Impact Repofi


indicates that the project area's likelihood to contain historic resouroes is considered moderately


high. Sawmills, logging roads, skidways, and wood camps associated with logging are the principle


historical sites. The Cultural Resources Baseline Data for Northstar-at-Tahoe prepared by KEA


Environmental (2001) identifies historic resources on the Northstar California property. In general,
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these features are located in two main areas near the eastern extent on Northstar property. One
group of resources is located near the Middle Martis Creek drainage, which includes several


sections of logging roads, a cabin site, and sections of the Richardson Brothers railroad grade.


which would have been associated with the Richardson Brothers logging operations. The second


cluster of sites is found on Sarvmill Flat near the Sawmill Flat Reservoir. Present in this area is a


large section of the Richardson Brothers log chute, associated supply depots, and two structures that


may have been related to the logging operation or served as hunting cabins in the early years ofthe
twentieth century (Placer County 2003). The following are the identified historic resolrrces near the


proposed NMMP project- and program-level components:


I (NS-l) Richardson Brothers Log Chute


I (NS-l contd.) Richardson Brothers Log Chute & Railroad Crade


I (NS-2) Beaver Porrd Aspen Carvings


I NS-7) Richardson Brothers Railroad Grade


¡ (NS-4, NS-9) Logging Road Sections


I (NS-11) Terry's Cabin


I (NS-12) Terry's Cabin Stone Wall


I (NS-13) Sawmill Flat Cabins


I NS-29) Sawmill Flat Historic Scatter, Site IV


I NS-50) Backside Mine


I (NS-27) Middle Martis Mining Feature


I (NS-8, 9) Middle Martis Logging Roads


I (NS-24) Old Brockway Road


I (NS-42) Schaeflèr Log Chute and Cabins


! NS-45) Backside Carving


I (NS-s1) Sawtooth Ridge Tree Blazes


The Historic Brockway Road Grade has partial pavement remaining. It runs parallel to the


present-day State Route 267 lsr approximately one-half mile before disappearing in road fìll from
the present route (Placer County 2003).


Native American Coordination


A sacred lands search and a list of Native American contacts were requested from the Native
American Heritage Commission. and fonnal requests for Native American consultation (as


rsquired under Senate Eill l8) were made on April 29, 201 3,
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NO. 397 TOWN OF DUTCH FLAT - Founded in the spring of 1851 byJoseph and Charles Dornback,


from '1854 to 1882 Dutch Flat was noted for its rich hydraulic mines. ln 1860 it had the largest


voting population in Placer County, Chinese inhabitants numbered about 2,000. Here Theodore


Judah and D. W. Strong made the original sr-rbscription to build the first transcontinental railroad.


Location: NE corner of Main and Stockton Sts, Dutch Flat


NO. 398 YANKEE JIM'S - Gold was discovered here in 1850 by 'Yankee Jim,' a reputed lawless


character, and by 1857 the town was one of the most important in Placer County. The first mining


ditch in the countywas constructed here by H, Starr and Eugene Phelps. ColonelWilliam McClure


introduced hydraulic mining to this area in June of 1853.


Location: SE corner of Colfax Foresthill and Springs Garden Rds,3.0 mi NE of Forest Hill


NO. 399 TOWN OF FOREST HILL - Gold was discovered here in 1850, the same year the first


'forest house'was built. ln 1852 theJenny Lind Mine, which produced over a million dollars in gold,


was discovered, Mines in this immediate vicinity produced over ten million dollars up to 1868' The


town was an important trading post and was famed for its beautiful forest.


Location: 24540 Main St, Forest Hill


NO. 400 VIRGtNIATOWN - Founded June 1851, the town was commonly called 'Virginia.' Over


2,000 miners worked rich deposits here, ln 1852 Captain John Brislow built California's first


railroad to carry pay dirt one mile, to Auburn Ravine. lt was the site of Philip Armour's and George


Aldrich's butcher shop, said to have led to founding of the famous Chicago Armour meatpacking


company,


Location: 4T25Virginiatown Rd, 0.2 mi SE of Fowler and Virginiatown Rds, 7 mi NW of Newcastle


NO. 401 IOWA HILL - Gold was discovered here in 1853, and by 1856 weekly production was


estimated at one hundred thousand dollars. The totalvalue of gold produced up to 1880 is placed


at twenty million dollars. The town was destroyed by fire in 1857 and again in 1862, each time it


was rebuilt with more substantial buildings, but the last big fire, in 1922, destroyed most of the


town.
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Location:0.1 mi SW of post office on lowa Hill Rd, lowa Hill


NO. 402 TOWN OF MICHIGAN BLUFF - Founded in 1850 and first known as Michigan City, the


town was located on the slope one-half mile from here. Leland Stanford, who gained wealth and


fame in California, operated a store in Michigan Cityfrom'1853 to 1855. ln 1858 the town became


undermined and unsafe so itwas moved to this location and renamed Michigan Bluff.


Location: lntersection of Gorman Ranch and Auburn -Foresthill Rds, Michigan Bluff


NO. 403 EMIGRANT GAP - The spring of 1845 saw the first covered wagons surmount the Sierra


Nevada. They left the valley, ascended to the ridge, and turned westward to old Emigrant Gap,


where they were lowered by ropes to the floor of Bear Valley. Hundreds followed before, during,


and after the gold rush. This was a hazardous portion of the overland emigrant trail.


Location: Emigrant Gap Vista Pt, lnterstate 80 (P.M. 55.5 Westbound), Emigrant Gap


NO.4O4 CITY OF AUBURN - Gold was discovered near here by Claude Chana on May 16,1848.


First known as 'North Fork' or'Woods Dry Diggins,'the settlement was given the name Auburn in


the fall of 1849. lt soon became an important mining town, trading post, and stage terminal, and


also became the county seat of Sutter County in 1850 and of Placer County in 1851 . lt was


destroyed by fires in 1855, 1859, and 1863,


Locatlon: SW corner of Maple St and Lincoln Way, Auburn


NO.4O5 TOWN OF GOLD RUN - Originally called Mountain Springs, Gold Run was founded in


1854 by O. W. Hollenbeck. lt was famed for its hydraulic mines, which from 1865 to 1878 shipped


$6,125,000 in gold. Five water ditches passed through the town to serve the mining companies,


but they had to cease operations in 1882 when a court decision made hydraulic mining


unprofitable.


Location: NW corner of l-80 and Magra Rd, plaque across the street from post office, Gold Run


NO. 463 OPHIR - Founded in 1849 as 'The Spanish Corral,' Ophir received its Biblical name in 1850


because of its rich placers. The most populous town in Placer County in 1852, polling 500 votes,


Ophir was almost totally destroyed by fire in July 1853 but later became the center of quartz


mining in the county.


Location: SW corner of Lozanos and Bald Hill Rds, 3 mi W of Auburn


NO. 585 PIONEER EXPRESS TRAIL - Between 1849 and 1854, Pioneer Express riders rode this gold


rush trail to the many populous mining camps on the American River bars now covered by Folsom


Lake-Beals, Condemned, Dotons, Long, Horseshoe, Rattlesnake, and Oregon-on the route to


Auburn and beyond
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Locat¡on: Folsom Lake State Recreation Area, Beals Point unit, 0.3 mi N on levee, plaque on riding


trail, Folsom


NO. 724 PTONEER SKI AREA OF AMERICA, SQUAW VALLEY - The Vlll Olympic Winter Games of


1960 commemorated a century of sport skiing in California. By 1860 the Sierra Nevada-particularly


at the mining towns of Whiskey Diggings, Poker Flat, Port Wine, Onion Valley, La Porte, and


Johnsville, some 60 miles north of Squaw Valley-saw the first organized ski clubs and competition


in the western hemisphere.


Location: Adjacent to Lobby Entrance of Cable Car Building at base of mountain, Squaw Valley


NO.780-1 FIRST TRANSCONTINENTAL RAILROAD-ROSEVILLE - Central Pacific graders arrived at


Junction on Novemb er 23,1863, and when track reached there on April 25,1864, trains began


making the 18-mile run to and from Sacramento daily. The new line crossed a line reaching


northward from Folsom thatthe California Central had begun in 1858 and abandoned in 1868,


Junction, now called Roseville, became a major railroad distribution center.


Location: Old Town Roseville, S.E. corner of Church St & Washington Blvd, Roseville


NO.780-2 FIRST TRANSCONTINENTAL RAILROAD-ROCKL¡N - Central Pacific reached Rocklin, 22


milesfrom its Sacramento terminus, in May 1864, when the railroad established a major


locomotive terminal here. Trains moving over the Sierra were generally cut in two sections at this


point in order to ascend the grade. The first CP freight movement was three carloads of Rocklin


granite pulled by the engine Governor Stanford. The terminal was moved to Roseville April 18,


1 908.


Location: SE corner of Rocklin Rd and First St, Rocklin


NO. 780-3 FTRST TRANSCONTINENTAL RA¡LROAD-NEWCASTLE - Regular freight and passenger


trains began operating over the first 31 miles of Central Pacific's line to Newcastle on June 10,


1864, when political opposition and lack of money stopped further construction during that mild


winter. Construction was resumed in April 1865. At this point, stagecoaches transferred


passengers from the Dutch Flat Wagon Road.


Location: SW corner of Main and Page Sts, Newcastle


NO. 780-4 FTRST TRANSCONTINENTAL RAILROAD-AUBURN - After an 1 1-month delay due to


political opposition and lack of money, Central Pacific tracks reached Auburn May 13, 1865, and


regular service began, Government loans became available when the railroad completed its first


40 miles, four miles east of here. With the new funds, Central Pacific augmented its forces with the


first Chinese laborers, and work began again in earnest.


Location: 639 Lincoln Way, Auburn
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NO.780-5 FIRST TRANSCONTINENTAL RAILROAD-COLFAX - Central Pacific rails reached lllinois-


town on September 1,1865, andtrain service began fourdays later. Renamed byGovernor


Stanford in honor of Schuyler Colfax, Speaker of the House of Representatives and later Ulysses S.


Grant's Vice President, the town was for ten months a vital construction supply depot and junction


point for stage lines. The real assault on the Sierra began here.


Locatlon: Grass Valley Street and Railroad Tracks in Railroad Park, Colfax


NO. 797 LAKE TAHOE OUTLET GATES - Conflicting control of these gates, first built in 1870,


resulted in the two-decade 'Tahoe Water War' between lakeshore owners and downstream


Truckee River water users. The dispute was settled in 1910-1 1 when techniques for determining


water content in snow, developed by Dr.James E. Church,Jr., made possible the accurate


prediction and control of the seasonal rise in lake and river levels.


Location: 73 N Lake Blvd (Hwy 89), at SW corner of Truckee River Bridge, Tahoe City


NO.799-2 OVERLAND EMIGRANT TRAIL - Over a hundred years ago, this trail resounded to


creaking wheels of pioneer wagons and the cries of hardy travelers on their way to the gold fields.


It is estimated that over thirty thousand people used this trail in 1849. Rocks near this site still


bear the marks of wagon wheels. For those early travelers, the next ordeal was a tortuous descent


into Bear Valley.


Location: Big Bend Ranger Station, 2008 Hampshire Rocks Rd (old Hwy 40), 8 mi W of Soda


Springs


NO. 885 GRIFFITH QUARRY - Established in the fall of 1864 by Mr. Griffith Griffith, a native of


Wales, the quarry located near this site supplied high-quality granite for a number of the


important buildings in San Francisco and Sacramento, including portions of the state capitol, This


was also the site of the state's first successful commercial granite polishing mill, erected in 1 874.


Location: 5E corner of Taylor and Rock Springs Rds, Penryn
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ABSTRACT


Projected changes in global rainfall patterns will likely alter water supplies and ecosystems in semiarid


regions during the coming century. Instrumental and paleoclimate data indicate that natural hydroclimate


fluctuations tend to be more energetic at low (multidecadal to multicentury) than at high (interannual) fre-


quencies. State-of-the-art global climate models do not capture this characteristic of hydroclimate variability,


suggesting that the models underestimate the risk of future persistent droughts. Methods are developed here


for assessing the risk of such events in the coming century using climate model projections as well as ob-


servational (paleoclimate) information. Where instrumental and paleoclimate data are reliable, these


methods may provide a more complete view of prolonged drought risk. In the U.S. Southwest, for instance,


state-of-the-art climate model projections suggest the risk of a decade-scale megadrought in the coming


century is less than 50%; the analysis herein suggests that the risk is at least 80%, andmay be higher than 90%


in certain areas. The likelihood of longer-lived events (.35 yr) is between 20% and 50%, and the risk of an


unprecedented 50-yr megadrought is nonnegligible under the most severe warming scenario (5%–10%).


These findings are important to consider as adaptation and mitigation strategies are developed to cope with


regional impacts of climate change, where population growth is high and multidecadal megadrought—worse


than anything seen during the last 2000 years—would pose unprecedented challenges to water resources in the


region.


1. Introduction


Information recorded in paleoclimate archives reveals


that the twentieth century does not represent the full


range of drought variability experienced inwesternNorth


America (WNA) during the last millennium (e.g.,


Woodhouse and Overpeck 1998; Stahle et al. 2007; Cook


et al. 2004; Meko et al. 2007). Prolonged droughts com-


prise a source of climate risk in this region and elsewhere


(Woodhouse and Overpeck 1998; Shanahan et al. 2009;


Buckley et al. 2010; Haug et al. 2003; deMenocal 2001).


Decade-scale droughts like the 1930s Dust Bowl occur,


on average, once or twice per century (Woodhouse and


Overpeck 1998), and considerably longer periods of


aridity (megadroughts) are also apparent in paleoclimate


records (Woodhouse and Overpeck 1998). Were such


megadroughts to occur today, they would exact re-


gionally unprecedented socioeconomic tolls and
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ecological consequences. For example, during the 1150s,


the 25-yr average of reconstructed Colorado River flow


dropped to 85% of the twentieth-century mean for 10


consecutive years (Meko et al. 2007). In modern terms,


this would be comparable to losing almost the entire


allocation for the state of Arizona from the long-term


mean for a decade. What is perhaps even more prob-


lematic for water resource management is that the 1150s


were centered in a 23-yr interval of below-average


moisture across WNA, and a similar interval in the


twelfth century spanned 22 yr (1276–99; Cook et al.


2007). Older tree-ring records suggest that regional


droughts can persist, and have persisted, for longer still


(;50 yr; Routson et al. 2011).


Prolonged droughts have happened during the instru-


mental era and include the 1930s Dust Bowl (Fye et al.


2003), drought in sub-Saharan Africa (e.g., Charney


1975; Folland et al. 1986), and the recent ‘‘Big Dry’’ in


Australia (Leblanc et al. 2012). Since these events occur


infrequently, it is difficult to understand their statistics


using data from the instrumental era alone. Tree-ring re-


constructions partially address this limitation, and in the


U.S. Southwest they suggest that events similar to the


1150s ColoradoRiver megadrought would be expected to


occur every 400–600 yr (Meko et al. 2012). This view of


risk is incomplete, however, because it is specific to the


1150s event and ‘‘megadrought risk’’ could be applied


more generally to a wide range of time scales. More crit-


ically, the statistics of twenty-first-century climate will be


influenced by anthropogenic greenhouse gases (GHG)


(Solomon et al. 2007). The risk of future prolonged


drought risk will therefore depend on the internal rate at


which these events occur as well as any GHG-forced


changes in their underlying statistics. In the U.S. South-


west, for instance, precipitation is projected to decrease as


a consequence of GHG-forced changes (e.g., Seager et al.


2007; Solomon et al. 2007; Diffenbaugh and Giorgi 2012).


Any assessment of future megadrought risk, therefore,


should account for both the natural variability inferred


frommulticentennial paleoclimate records and the changes


in rainfall patterns projected to occur in the coming century.


This paper estimates future prolonged drought risk


using information from instrumental records, paleo-


climate archives, and climate model simulations in


simple Monte Carlo realizations of hydroclimate. The


motivation for doing so comes from our notion of risk as


a fractional quantity referring to the likelihood of pro-


longed drought occurrence. We rely on global climate


model simulations of change during the twenty-first


century as estimates of mean conditions in the future,


and we use simple statistical models to build up large


ensembles for calculating risk. This technique assumes


the following:


1) Coupled global climate model simulations of the


twenty-first century present a realistic view of the


direction, magnitude, and uncertainty in forced pre-


cipitation changes, relative to today.


2) Paleoclimate records and observational data can


empirically describe the distribution of variance


across the frequency spectrum from interannual to


multidecadal time scales in regional hydroclimate.


3) Simple models of time series are adequate for


simulating the local statistical characteristics of hy-


droclimate across interannual to multidecadal time


scales, regardless of whether these characteristics are


externally forced or internally generated.


Justifications for statements 1 and 2 are straightfor-


ward: state-of-the-art models agree that semiarid sub-


tropical regions throughout the world will tend to dry


under climate change (e.g., Diffenbaugh and Giorgi


2012), and paleoclimate records, especially tree rings,


are reasonably well validated and widely used to char-


acterize variations of the past for a wide range of water


resource management applications (Meko et al. 2012).


Assumption 3 in the list above deserves further elab-


oration. We begin by noting that in western North


America over the last millennium, stochastic variability


and autocorrelation alone may account for the magni-


tude of hydroclimatic variations on time scales from


years to decades (Hunt 2011; Ault et al. 2013; Coats et al.


2013b). Second, one can easily imagine a situation where


in a single realization of a given model, climatic forcing


enhances overall aridity, but megadroughts do not occur


because a few intermittent wet years disrupt their du-


ration. Given the statistics of this model, megadroughts


might still be likely, but would not be found in this


particular realization.


The scenario delineated above is shown schematically


in Fig. 1. Here, an idealized time series of some hydro-


logical variable (sayP2E) has been generatedwith unit


variance and a mean of zero for the first 100 ‘‘years’’


(Fig. 1a). At year 101 the mean is shifted by20.25s and


an additional 50 years of data are generated while the


variance stays the same. Figures 1b and 1c show re-


alizations of 50 yr of data with the same mean and var-


iance as the final 50 yr of the series in Fig. 1a. Although


both the time series in Figs. 1b and 1c have the same


mean and variance, a prolonged period of time with low


values (a ‘‘megadrought’’) is found in the first re-


alization (Fig. 1b), whereas in the second realization


(Fig. 1c) it is not.


Implied by Fig. 1 is the possibility that deterministic


simulations of climate change using state-of-the-art


numerical models may be insufficient for estimating


megadrought risk because the ensemble sizes of such
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experiments are relatively small (tens of realizations per


model at most), and the statistics of infrequent events


such as megadroughts might not be robust. Using a


multimodel ensemble does not completely guard against


this limitation because model simulations disagree on


the expression of forced changes in hydroclimate at re-


gional scales (e.g., Diffenbaugh and Giorgi 2012). In-


stead, we use large ensembles of stochastic variables to


emulate the statistics of interannual to decadal vari-


ability, and output from global climate models to esti-


mate how precipitation is expected to change this


century. The limitations and possible implications of this


assumption are discussed in section 4.


2. Data and methods


To establish benchmarks for decadal drought and


multidecadal megadrought, we use instrumental pre-


cipitation data (Fig. 2; Mitchell and Jones 2005), and


several recent reconstructions of hydroclimate including


the Palmer drought severity index (PDSI) for the


southwestern United States (Cook et al. 2004), Colo-


rado River streamflow reconstructions (Meko et al.


2007), and drought from northern Mexico (Stahle et al.


2011) (Fig. 3). Although the reconstructions are pre-


cisely dated, they target different regions and aspects of


hydroclimate and hence are not expected to agree with


each other through time (and indeed they do not; Fig. 3).


In addition to these observational datasets, we use out-


put from 27 coupled general circulation models (GCMs)


that are members of the Climate Model Intercom-


parison Project phase 5 (CMIP5) archive. Models were


included if at least one unforced preindustrial control


(piControl) and forced ‘‘historical’’ (late nineteenth


and/or twentieth century) experiment were available, as


well as forced climate change simulations for each of


the following representative concentration pathways


(RCPs; Moss et al. 2010): RCP2.6, RCP4.5, and RCP8.5.


For illustrative purposes, the projected changes in mean


precipitation are shown for the RCP8.5 scenario in Fig. 4


(cf. Fig. 2 of Diffenbaugh and Giorgi 2012). The number


of available runs from each simulation considered here is


reported in the legend of the figure. All model and in-


strumental data were annualized (January–December)


prior to analysis, although our results are not sensitive to


the months used for annualization.


a. Standardizing hydroclimate indicators


Here we develop a systematic approach to normali-


zing hydroclimate fluctuations so that they retain their


essential meaning whether they originate from cli-


mate model simulations, observational datasets, or


FIG. 1. Schematic illustration of why large ensembles are needed to calculate megadrought risk. (a) The black line


shows the original and shifted mean, while (b),(c) the black lines show the original mean for reference. Importantly,


the means and variances are the same for the final 50 yr in (a)–(c) but only the realization in (b) experiences


a megadrought.
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paleoclimate reconstructions. We further seek to dis-


tinguish between decadal droughts, which have been


experienced during the instrumental era (e.g., the 1930s


Dust Bowl), and multidecadal megadrought events that


are outside the range of variability experienced during


the twentieth century. To begin, we consider two of the


worst decade-scale droughts during the twentieth cen-


tury: the 1930s Dust Bowl and the 1950s Southwest


drought. Both of these intervals can be identified as


20.5s departures in the decadal (11-yr) runningmean of


precipitation (Fig. 2).


Identifying 20.5s events in the 11-yr means of paleo-


climate records requires us to normalize these time


series to exhibit unit variance over the twentieth cen-


tury, so that fluctuations in the past are scaled relative to


this baseline period. To that end we represent the entire


Colorado streamflow record as normalized departures


[Ẑ(t)] from the late twentieth-century mean:


Ẑ(t)5
F(t)2 m̂


ŝ
, (1)


where F(t) is reconstructed flow and m̂ and ŝ are the


mean and standard deviation, respectively, of the annual


data over the reference period of 1950–2000 CE. The


time series of Ẑ(t) is a modified z score of F(t), and its


values through time are shown in Fig. 3a. Identifying


intervals of20.5s departures in the running 11-yr mean


highlights the 1150s, as well as several other low-flow


decades, which occur about once per century (gray


vertical bars). Time series from other recent drought


studies (Cook et al. 2004; Stahle et al. 2011), normalized


in the same way, are also shown in Figs. 3b and 3c. They


suggest that the preindustrial rate of comparable


decade-long droughts is ;1.5%century21, which is


quite consistent with the literature-based estimate of


1%–2%century21 of Woodhouse and Overpeck (1998).


Our definition of decadal drought captures major in-


tervals of aridity during the twentieth century as well as


others during the last millennium (Figs. 3 and 2). We


employ a second andmore stringent criterion to identify


multidecadal megadrought. In this case, 20.5s de-


partures in the 35-yr mean are identified. Although this


definition is somewhat arbitrary, it is useful because the


thresholds employed are both longer in time and greater


in magnitude than the descriptions of Meko et al. (2007)


and Cook et al. (2007) used to characterize the worst


droughts of the past millennium in Colorado streamflow


and continental-scale hydroclimate, respectively. By


setting the criterion for multidecadal megadrought


FIG. 2. The 11-yr running means of normalized paleoclimate reconstructions for twentieth-


century precipitation data from (a) the U.S. Southwest and (b) the Great Plains. Precipitation


data are from the University of East Anglia’s Climate Research Unit’s time series version 3.1


(TS3.1) dataset (Mitchell and Jones 2005). We identify decadal droughts as 20.5 standard


deviations of raw data in the 11-yr mean (vertical gray bars).
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beyond anything experienced during the last millen-


nium, we suggest that our results will be insightful for


developing adaptation and mitigation strategies for ad-


dressing worst-case scenarios. We also note that a 35-yr,


20.5s event would be on par with the consequential late


twentieth-century Sahel drought (e.g., Hoerling et al.


2006). Other similar thresholds (e.g., 25 or 45 yr) would


produce qualitatively similar spatial patterns, but the


rates of megadrought occurrence and levels of mega-


drought risk would of course differ from the ones we


report here. In particular, for a given magnitude (say


20.5s) the risk of shorter events would be higher and


the risk of longer events would be lower than that for


a 35-yr event.


b. Monte Carlo simulations of drought


With the definitions of ‘‘decadal drought’’ (an 11-yr,


20.5s event) and ‘‘multidecadal megadrought’’ (a 35-yr,


20.5s event) that we have outlined above, we now de-


velop ‘‘null’’ expectations for the rate at which these


events would occur from random chance under a station-


ary climate, but with three different assumptions about


the underlying frequency characteristics of hydroclimate


variability on interannual to centennial time scales.


We begin by examining the statistics of prolonged


drought when interannual hydroclimate fluctuations are


simulated as normally distributed white noise with unit


variance and standard deviation. An example of one


such time series, Xw(t) is shown in Fig. 5. The decadal


drought statistics of this type of noise, obtained from


1000 white noise realizations (each of length 100 years),


are summarized in Fig. 6. If the distribution of variance


across the hydroclimatic continuum were indeed white,


then decadal droughts would be expected to occur at


a rate of slightly ,1 (100 yr)21 (Fig. 6a), and the risk of


such an event occurring during any given 50-yr period


would be around 45% (Fig. 6b). The likelihood of


a multidecadal megadrought during any given 50-yr


period would be only about 0.45% (Fig. 6b). This pre-


liminaryMonte Carlo result establishes a benchmark for


the minimum rate at which decadal droughts and meg-


adroughts would occur in a climate with only stochastic


interannual variability and no sources of long-term


persistence.


Although raw precipitation tends to have a white


spectrum on interannual time scales (e.g., Vasseur and


Yodzis 2004; Ault and St George 2010), the underlying


continuum of hydroclimate may be somewhat ‘‘redder’’


in WNA (Cayan et al. 1998; Ault and St George 2010;


Ault et al. 2012, 2013). Moreover, drought indices typi-


cally have a source of built-in autocorrelation to ac-


commodate the reality that surface moisture stores


FIG. 3. The 11-yr running means of normalized paleoclimate reconstructions for (a) the


Colorado streamflow (Meko et al. 2007), (b) reconstructed PDSI from the southwesternUnited


States (Cook et al. 2004), and (c) reconstructed PDSI fromMexico (Stahle et al. 2011). Vertical


gray bars indicate decadal-scale drought (a20.5s deviation in the 11-yr mean). All time series


are standardized to exhibit one unit of standard deviation and a mean of zero over the 1950–


2000 reference period.
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depend on their prior states (i.e., they have ‘‘memory’’).


For example, PDSI models the surface water balance


using a simplified approximation of soil moisture, and


has a built-in autocorrelation function (e.g., Alley 1984;


Wells et al. 2004). Similarly, the standardized pre-


cipitation index (SPI) integrates anomalies over a num-


ber of predefined lags tomeasure how aggregated rainfall


anomalies deviate from their long-term averages.


FIG. 4. Map of projected precipitation over the twenty-first-century (2005–2100) change in the RCP8.5 scenario shown as a percentage


of twentieth-century precipitation change [as in the global maps of Diffenbaugh and Giorgi (2012)]. For each model, the number of


available runs from each experiment is shown in parentheses in the following order: historical, piControl, RCP2.6, RCP4.5, and RCP8.5.


The red box shows the greater southwestern United States to emphasize the focus of this study (308–408N, 1208–1038W).
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In a simplistic sense, year-to-year persistence can be


described as a first-order autoregressive [AR(1)] process


[XAR(1)(t)]:


XAR(1)(t)5aXAR(1)(t2 1)1Xw(t) , (2)


where a is the lag-1 (i.e., 1 yr) autocorrelation coefficient


and is derived empirically from data, XAR(1)(t) is au-


toregressive red noise, andXw(t) is thewhite noise input.


In WNA, the value of a is about 0.3 on interannual time


scales for the three (tree ring based) paleoclimate re-


constructions shown in Fig. 3, as well as for many other


hydroclimate indicators (Ault et al. 2013). A single re-


alization of this type of noise (normalized to exhibit unit


variance overall) is shown in Fig. 5, and the statistical


characteristics of megadroughts in this type of noise are


shown in Fig. 6.


Despite the intuitive and simple representation of


hydroclimate as an AR(1) process—moisture deficits


tend to persist through time—there is some evidence


that such an approximation misses key characteris-


tics of variability on longer time scales (Pelletier and


Turcotte 1997; Kantelhardt et al. 2006; Koscielny-


Bunde et al. 2006; Ault et al. 2013). As a complemen-


tary approach, we also simulate hydroclimate as


a process with underlying frequency characteristics


that are described by a weak power-law relationship


between frequency f and variance S( f ), such that


S( f ) } f2b. Power spectra with higher values of b cor-


respond to time series that exhibit more variance at


lower frequencies. To generate time series with this


type of frequency behavior, we employ a method


similar to the one described by Pelletier and Turcotte


(1997) and explained thoroughly in Pelletier (2008).


First, we calculate the discrete Fourier transform of


FIG. 5. Examples of Monte Carlo (MC) time series used to simulate decadal drought with


three different underlying frequency characteristics [white noise, AR(1), and power law]:


(a) 50 yr of a single MC realization of each type of noise, (b) the 1000-yr full realization of each


noise type, and (c) the 11-yr running mean of each type of noise, shown with the dashed line


denoting a decadal drought (e.g., a 20.5s in the 11-yr running mean). Importantly, each MC


time series has a mean of zero and unit standard deviation, and differ only in the distribution of


their variances across the power spectrum.Moreover, the AR(1) and power-law time series are


generated by rescaling the white noise data, which is why the different realizations of noise


appear so strongly correlated with each other.
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a white noise time series Xw(t), and filter it to conform


to a predefined value of b:


~Xp(k)5ck �
N


t51


Xw(t)e
2i2pk[(t21)/N], k5 0, . . . ,N2 1,


(3)


where k are the standard Fourier frequencies and N is


the length of the time series. The term ck rescales the


Fourier coefficients so that they are approximately


power-law distributed:


ck5


8>>>>><
>>>>>:


�
1


N


�2b/
ffiffi
2


p


if k5 0


�
k


N


�2b/
ffiffi
2


p


otherwise.


(4)


Here the value of b is divided by
ffiffiffi
2


p
because it is being


applied to the raw Fourier coefficients, which have am-


plitudes proportional to the square root of the power


spectrum.


The rescaled Fourier series ~Xp(k) is then used to


generate power-law time series Xp(t) by taking the real


part of the inverse Fourier transform of ~Xp(k):


Xp(t)5Re


(
1


N
�
N21


k50


~Xp(k)e
2i2pk[(t21)/N]


)
, t51, . . . ,N .


(5)


Finally, the mean and variance are restored to the values


of the original white noise data (zero and unity, in this


case).


We used a value of 0.5 for b to rescale each realization


ofXw(t), which was suggested as an appropriate estimate


by Ault et al. (2013) from synthesis of tree-ring re-


constructions of precipitation, PDSI, and streamflow as


well as non-tree-ring estimates of hydroclimate. As


a check, we calculated the power laws of the noises after


they had been rescaled. We found that the actual values


of b varied from one realization to the next, but were


generally between 0.4 and 0.6. This range agrees well


with instrumental and paleoclimate estimates of this


parameter for the region, and is certainly within the


observational uncertainty (Ault et al. 2013). Impor-


tantly, time series with spectra scaled by power laws of


;0.5 will also appear to exhibit autocorrelation of about


0.3, which in turn implies that the AR(1) and power-law


realizations will behave very similarly on short time


scales, but not necessarily on longer ones (e.g., Pelletier


and Turcotte 1997; Ault et al. 2013). Finally, our use of


power-law noises does not make any assumptions about


the underlying climate dynamics governing the shape of


the power spectrum of hydroclimate: linear and non-


linear processes alike may produce such spectral distri-


butions (Milotti 1995; Penland and Sardeshmukh 2012).


Table 1 highlights a few key features of the two


models employed here. In particular, the noise models


used to estimate drought risk use parameters that do not


vary across space, and all are scaled to the twentieth-


centurymean and variance. The autocorrelation parameter


of 0.3 is a middle-of-the-road value from the time series


FIG. 6. Statistics summarizing Monte Carlo simulations: (a) dis-


tributions of years spent in decadal ($11 yr) drought conditions for


each type of noise (as a percentage of all realizations), (b) risk of at


least one decadal ($11 yr) drought during any given 50-yr window


in any realizations, and (c) risk of a multidecadal ($35 yr) drought


during any 50-yr window. Risk in (b) and (c) is expressed as


a percentage of the total number of simulations.
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shown in Fig. 3, and is well within the range of estimates


for autocorrelation in the region from other paleo-


climate and observational datasets (Ault et al. 2013).


The value used for b (0.5) is from the analysis of proxy


records in Ault et al. (2013) as well, and is supported


by Fig. 7.


Sample time series and statistics of power-law re-


alizations of drought (Figs. 5 and 6, respectively) reveal


the importance of low-frequency variability in shaping


prolonged drought risk. Over the time scale of 50 years,


the white, AR(1), and power-law noises are all re-


markably similar to each other [because the initial re-


alization of Xw(t) is rescaled to produce both XAR(1)(t)


andXp(t)]. On the time scale of a millennium (Fig. 5b),


the low-frequency differences are more apparent. The


running 11-yr mean of each noise type (Fig. 5b) makes


the implications for risk clear: the AR(1) and power-


law time series spend more time in drought and depict


higher levels of risk for megadrought. In Fig. 6a, it is


also clear that the fraction of time spent in decadal


drought conditions is about 17% for the power-law


noise realizations, as opposed to 10% for the AR(1)


simulations, and less than 5% for the white noise time


series. Although the AR(1) and power-law time series


exhibit similar likelihoods that a single decadal


drought will occur during any given 50-yr period, the


power-law series yields events that persist for longer.


Drought risk on longer time scales, however, is clearly


far higher for the power-law distributed time series


than for the other two, with the risk of a 35-yr (20.5s)


megadrought being greater than 16% for any given 50-yr


segment. We stress that these risks apply to a stationary


climate with no local feedbacks or externally forced


changes. They are therefore our most conservative


baseline estimates of prolonged drought risk during the


coming century.


c. Projected risk of persistent drought in CMIP5
simulations


Our definition of megadrought is easily extended to


climate model data. For instance, projected pre-


cipitation at the jth position of each grid of a given


model can be transformed as


Ẑj(t)5
Pj(t)2 m̂j


ŝj


, (6)


where m̂j and ŝj are the late twentieth-century (1950–


2000 CE)mean and standard deviation, respectively. The


subscript j is used as a spatial index (i.e., a point on a grid).


Certain limitationsmake estimatingmegadrought risk


in the CMIP5 archive more complicated than simply


TABLE 1. Summary of the two red noise models used here to estimate drought risk in western North America. The key parameters are


reported in the second column, and they do not vary spatially. The value of a (0.3) is the approximate autocorrelation of the three time


series in Fig. 3, as well as the data analyzed in (Ault et al. 2013, Fig. 2), which supports values between 0.25 and 0.35. The estimate used for


b (0.5) is a middle-of-the-road estimate from those reported in (Ault et al. 2013), and also Fig. 7.


Model Parameters Estimated from References


AR(1) a(0.3) Streamflow, soil moisture,


tree-ring reconstructions


Meko et al. (2007); Cook et al. (2004); Stahle et al. (2011);


Ault et al. (2013); this study


Power law b(0.5) Long tree-ring chronologies,


other hydroclimate proxies


Pelletier and Turcotte (1997); Ault et al. (2013); this study


FIG. 7. Power-law estimates (b) from (a) twentieth-century in-


strumental data and (b) and CMIP5 historical (1850–2005 CE)


simulations. Instrumental data originate from the University of


East Anglia’s TS3.1 data product and, like the CMIP5 records,


were annualized prior to calculating b.
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calculating how often these events occur in climate


projections. First, the number of ensemble members


available from each model is small (Fig. 4), and the role


for internal variability may be substantial on decadal to


multidecadal time scales (Hawkins and Sutton 2009;


Deser et al. 2012). This makes it difficult to reliably es-


timate risks stemming from the combined influences of


forced changes and internal variability. Second, the


distribution of variance across time scales is different in


observational data than in models. In particular, models


tend to exhibit power spectra resembling white noise in


WNA, even when run for many centuries or forced with


the time-evolving boundary conditions of the last mil-


lennium (Ault et al. 2012, 2013). To illustrate this point


further here, we show power-law estimates from ob-


servations and CMIP5 data in Fig. 7. In this case, the


power-law coefficients are calculated from each model


individually and then averaged together to produce this


map. Importantly, the results of individual models ap-


pear similar to this ensemble average, supporting recent


findings that the continuum of hydroclimate in WNA


appears to be considerably redder in observations than


in models (Ault et al. 2013, 2012).


We address the aforementioned challenges by de-


veloping a Monte Carlo model of hydroclimate vari-


ability to emulate the statistics of both natural variability


and climate change in WNA. This approach enables us


to evaluate projected risk of prolonged drought in the


twenty-first century for a given climate change scenario.


We use the underlying frequency characteristics of ob-


servational data (including paleodata), as well as pro-


jected changes in precipitation simulated by models


archived as part of CMIP5. The Monte Carlo model is


described by


Ẑij(t)5Xw(t)


0
@.̂ij
ŝij


1
A1 j(Dm̂ij,s


2
m
ij
) , (7)


where Ẑij(t) is normalized precipitation of the ith model


at the jth point on a grid, and Xw(t) is a normally dis-


tributed time series of white noise with unit variance.


The quantity .̂ij/ŝij scales the white noise by normalizing


the twenty-first-century standard deviations (.̂ij) from


a given model grid point by the corresponding


twentieth-century reference standard deviation (ŝij).


Twentieth- to twenty-first-century differences in mean


precipitation at each point in each model are repre-


sented by the random, normally distributed variable jij,


with expected mean ofDm̂ij (the change in precipitation)


and variance (s2
mij
), estimated from ensembles of runs


when possible, and otherwise set to zero. Finally, to


generate Monte Carlo twenty-first-century realizations


of hydroclimate with AR(1) and power-law distribu-


tions in frequency space, we rescale Ẑij(t) following the


same methods described above.


We estimate decadal drought and multidecadal meg-


adrought risk in three climate change scenarios (RCP2.6,


RCP4.5, and RCP8.5) for each of the 27 CMIP5 models


considered here by generating 1000 stochastic (white


noise) realizations, each 1000 years long, of WNA


hydroclimate using Eq. (7), as well as the AR(1) and


power-law rescaling procedures. In each model, and for


each RCP, estimates of ŝ are made using the 1950–2000


portion of the model’s historical simulation, and .̂ is es-


timated over the 50-yr interval spanning 2050–2100.


Likewise, Dm̂ and s2
m, are estimated from the differences


between historical (1950–2000) and late twenty-first-


century (2050–2100) precipitation means. We then


identify the percentage of all 1000 realizations that ex-


perience decadal drought or multidecadal megadrought


conditions in each RCP, model, and type of noise.


3. Results


In the CMIP5 control runs, rates of decadal drought


occurrence (the average number of events per century)


are spatially uniform and close to one (Fig. 8a). Similarly,


white noise realizations also tend to produce about one


event per century.Under climate change, rates of decadal


drought occurrence show more regional diversity than in


the controls (Figs. 8b–d). In the northern part of WNA,


rates are close to zero, whereas throughout much of the


U.S. Southwest they are between 1.5 and 1.75. Multi-


decadalmegadrought rates are close to zero in the control


runs of the CMIP5 archive (Fig. 8e). Under climate


change, these rates are closer to 0.5 (or 1 event per


200 yr), but they are still quite rare (Figs. 8f–h).


The risk of a single decade-long drought over any


given 50-yr period in the control runs is about 50%


(Fig. 9a), which is intuitive because the corresponding


rate is about one per century. Decadal drought risk in


the climate change scenarios, estimated over the period


2050–2100, depicts a decrease in the northern regions,


and an increase to between 60%and 80% (Figs. 9b–d) in


the U.S. Southwest. Moreover, risk increases in the U.S.


Southwest with the intensity of the warming; the highest


levels are found under the RCP8.5 scenario.


In the unforced control runs, the risk of amultidecadal


megadrought is less than 1% throughout the region


(Fig. 9e). Under climate change, however, risks in the


U.S. Southwest increase to 10%–20% inRCP2.6 (Fig. 9f),


20%–40% inRCP4.5 (Fig. 9g), and 30%–50% inRCP8.5


(Fig. 9h).


A qualitatively similar picture of risk to that in Fig. 9 is


seen in Figs. 10 and 11, which summarize our Monte
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Carlo experiments using Eq. (7) to generate stochastic


hydroclimate realizations, and the procedures described


in section 2b to rescale them to exhibit AR(1) and


power-law frequency distributions. In the U.S. South-


west, for example, risk of droughts at both decadal and


multidecadal time scales increases with the intensity of


the greenhouse gas forcing (columns) and type of noise


(rows). Uncertainty in our risk estimates is depicted by


the standard deviations of the individualmodel estimates


of risk in Fig. 12. Results for the multidecadal mega-


drought risk standard deviations are shown in Fig. 13.


Thus far, we have only considered the risk of a pro-


longed period of aridity using two somewhat narrow


definitions of decadal drought and megadrought. To


develop a more complete representation of drought


risk across a wide range of time scales and magnitudes,


we examine the two-dimensional probability density


function of drought risk using the same time scale-


independent definition employed by Ault et al. (2013).


Specifically, a drought is defined as a period of time


during which 3/5 of the antecedent years are below


a particular threshold. These thresholds are the values of


the x axes on the individual panels of Fig. 14, and the


time scales are shown on the y axes of that figure. As in


the earlier figures, risk is estimated from allMonte Carlo


simulations of each model for each RCP, then averaged


across the individual CMIP5 members to produce the


‘‘magnitude versus duration’’ diagrams in Fig. 14.


The results in Fig. 14 show that risk increases with


GHG forcing intensity across all time scales in the raw


CMIP5 archive (Figs. 14a–c), as well as for each type of


noise. It also illustrates that the AR(1) and power-law


distributions depict higher levels of risk on decadal and


longer time scales than the white noise and CMIP5 en-


sembles. To emphasize this point further, we show the


differences in drought risk across time scales between


each type of noise and the rawCMIP5 estimates in Fig. 15.


From this figure, it is clear that the low-probability (but


FIG. 8. Estimated rate of prolonged drought occurrence in (a),(e) control and (b)–(d),(f)–(h) forced CMIP5 simulations. The rate is


calculated as the number of events per century averaged across all models, and across all centuries in the control cases in (a) and (e). (top)


Indicates the rate of decadal ($11 yr) drought, and (bottom) the rate ofmultidecadal ($35 yr) megadrought occurrence. Forcing scenarios


are indicated to the left of each map.
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presumably consequential) ‘‘tails’’ of the distributions are


far more likely in the AR(1) and power-law noises than in


the raw CMIP5 archive. For instance, under the RCP8.5


scenario, the risk of a 0.5s event on 40-yr time scales is


below 5% as estimated from CMIP5 runs (Fig. 14c), but


closer to 10% in the power-lawnoise realizations (Fig. 14i).


We extend our analysis of megadrought risk in the


western United States to the rest of the world by exam-


ining raw CMIP5 estimates of decadal drought and mul-


tidecadal megadrought from the three RCP scenarios


(Fig. 16). Risks throughout the subtropics appear as high


as or higher than our estimates for the U.S. Southwest


(e.g., in the Mediterranean region, western and southern


Africa, Australia, and much of South America). We do


not attempt to develop regionally appropriate stochastic


realizations of precipitation at this time, although such an


endeavor could be straightforward in areas where in-


strumental and paleoclimate data are adequate to char-


acterize the underlying continuum of hydroclimate. In


areas where low-frequency variability in precipitation is


substantial andnotwell simulated by climatemodels (e.g.,


West Africa; Ault et al. 2012), the results shown here


likely underestimate future risk of persistent drought.


We stress that our results have only used precipitation,


yet temperature may play a substantial role in driving or


exacerbating drought. Also, we used the low end of b


estimates from Ault et al. (2013) to generate the power-


law noises, but higher values might be realistic on long


time scales, according to the preponderance of paleo-


climate evidence considered in that study, and would


raise the levels of risk. Hence, to the extent that the global


climate models simulate future change realistically and


FIG. 9. Estimated risk of at least one prolonged drought in (a),(e) control and (b)–(d),(f)–(h) simulations. (top) Indicates the risk


of decadal (.11 yr) drought, and (bottom) indicates the risk of multidecadal (.35 yr) megadrought. The risk is calculated as the percent


of the total number of models (27) that simulate decadal or multidecadal megadrought. Forcing scenarios are indicated to the left of


each map.
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FIG. 10. Decadal (.11 yr) drought risk estimates obtained from Monte Carlo simulations of projected precipitation changes across all


models in three different climate change scenarios (columns) and for three different types of noises (rows). These maps express the


average risk estimates obtained from Monte Carlo simulations of precipitation in each model under three climate change scenarios. For


each of the 27 individual CMIP5 models, risk is calculated as the percentage of the total number of Monte Carlo simulations (1000) that


show a decadal drought. Here, those estimates of risk are averaged across the multimodel archive.


15 OCTOBER 2014 AULT ET AL . 7541







FIG. 11. Multidecadal (.35 yr) megadrought risk estimates obtained from Monte Carlo simulations of projected pre-


cipitation changes across all 27 CMIP5 models in three different climate change scenarios (columns) and for three different


types of noises (rows). These maps express the average risk estimates obtained from Monte Carlo simulations of pre-


cipitation in each model under three climate change scenarios. For each of the 27 individual CMIP5 models, risk is cal-


culated as the percentage of the total number of Monte Carlo simulations (1000) that show a multidecadal megadrought.


Here, those estimates of risk are averaged across the multimodel archive.


7542 JOURNAL OF CL IMATE VOLUME 27







FIG. 12. Standard deviations of decadal (.11 yr) drought risk estimates in Fig. 10. Standard deviations are calculated from the individual


risk estimates of each model at each point for three different climate change scenarios (columns) and for three different types of noises


(rows). These maps express the spatial variability of uncertainty in the risk estimates of Fig. 10.
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FIG. 13. Standard deviations of drought risk estimates as in Fig. 12, but for multidecadal (.35 yr) megadrought risk.
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our simpleMonte Carlo models are adequate, the view of


risk presented here is quite conservative.


4. Discussion and conclusions


In the current generation of global climatemodels, the


risk of a decade-scale drought occurring this century is at


least 50% for most of the greater southwestern United


States and may indeed be closer to 80% (Figs. 9 and 10).


The probability of multidecadal megadrought is also


high: the likelihood of a 35-yr event is between 10% and


50% depending on how much climate change is realized


during the coming century. The probability of even


longer events (.50-yr, or ‘‘permanent,’’ megadrought)


is nonnegligible (5%–10%) for the most intense warm-


ing scenario (Fig. 14). Risk levels correspond to the in-


tensity of forcing and the underlying distribution of


hydroclimatic variance across the frequency continuum.


The RCP8.5 scenario, for instance, depicts the highest


levels of risk regardless of the underlying noise type.


Likewise, the power-law noises produce higher mega-


drought likelihoods for each RCP than the other noises.


An obvious limitation of our work is that it is ‘‘blind’’ to


certain aspects of dynamically driven changes in prolonged


drought risk. For instance, changes in the magnitude, fre-


quency, or teleconnection patterns of El Niño and LaNiña
(e.g., Coats et al. 2013a) may alter the statistics of in-


terannual variability in ways that are not captured by our


simple models. Further, megadrought statistics over the


last millenniummay be forcing dependent, as suggested by


Cook et al. (2004), for instance, which shows that mega-


droughts were more common during the medieval climate


era of 850–1200 CE. Another very serious limitation is


imposed by the reliability of the models themselves to


make realistic predictions of changes in climatological


precipitation for the end of the twenty-first century.


FIG. 14. Drought magnitude vs duration for realizations of southwestern U.S. precipitation time series in each climate change scenario,


obtained from the following sources: (a)–(c) raw CMIP5 projections, (d)–(f) white noise, (g)–(i) AR(1) realizations, and (j)–(l) power-law


realizations.
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The projected increases in risk for the U.S. Southwest


reflect forced changes in the global hydrological cycle


(e.g., Held and Soden 2006; Solomon et al. 2007; Vecchi


and Soden 2007; Seager et al. 2010). As such, the global


picture of persistent drought risk in the CMIP5 archive


(Fig. 16) bears a striking resemblance to the projected


decreases in precipitation throughout many semiarid


regions of the world (Diffenbaugh and Giorgi 2012;


Knutti and Sedlacek 2013). It follows that prolonged


drought risk is a function not only of forced changes in


the global hydrological cycle and the severity of future


warming, but also of the accuracy with which GCMs


project large-scale changes in hydroclimate (e.g., Held


and Soden 2006; Seager et al. 2007; Vecchi and Soden


2007; Seager et al. 2010). Moreover, we have based our


analysis on precipitation projections, yet this variable


has been notoriously challenging for GCMs to simulate


accurately and large biases may remain in some models


(e.g., Knutti and Sedlacek 2013; Jiang et al. 2012). Our


estimates of risk are consequently only as accurate as


climate model projections of changes in precipitation.


An alternative approach, employed for instance by


Seager et al. (2007, 2010), examines the role of large-


scale dynamic and thermodynamic controls on pre-


cipitation minus evapotranspiration (P 2 E). Such


studies have found that drought conditions like the Dust


Bowl will become normal in the Southwest and in other


subtropical dry zones. If such transitions are indeed


‘‘imminent,’’ as stated in those studies, then the risk of


decadal drought is 100%, and the risk of longer-lived


events is probably also extremely high. By orienting our


analysis around precipitation, the risks of prolonged


drought we show here are in fact the lowest levels con-


sistent with model simulations of future climates.


From Fig. 16 it is also clear that several other areas


may be facing similar (or worse) levels of prolonged risk


in the coming century. Synthesis of paleoclimatic, in-


strumental, andmodel data for these regionsmay lead to


improvements in projecting risks in these areas and


preparing appropriate adaptation and mitigation strat-


egies. For example, high-resolution tree-ring and cave


records are available from Southeast Asia (e.g., Cook


et al. 2010a; Buckley et al. 2010; Sinha et al. 2007, 2011;


Zhang et al. 2008) and could be used in conducting such


an analysis for that region.


Despite the simplicity of our Monte Carlo model of


hydroclimate inWNA, our results illustrate a crucial point


for water resourcemanagers in the region: CMIP5models


alone underestimate megadrought risk. This argument


was implied in several recent studies (Cook et al. 2010b;


Ault et al. 2012, 2013), but its details and implications are


laid out more explicitly here (Fig. 15 specifically). Future


work could refine estimates of future risks by adding ad-


ditional layers of complexity to the framework we have


outlined. For example, we have only used annual pre-


cipitation, which we found to be approximately normally


distributed in most of WNA in most models. A more so-


phisticated approach could simulate the joint PDF of


FIG. 15. Differences in duration vs magnitude risk estimates between raw CMIP5 and the two types of noises with low-frequency


variability. These results are for the southwestern U.S. region, and they illustrate the difference in drought risk at a given magnitude and


duration if low-frequency noise is prominent. Under the strongest forcing, the low-frequency noise models increase the risk of a multi-


decadal megadrought by about 8%–10%.
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temperature and precipitation at monthly resolution, and


use a more fine-tuned type of distribution and various


drought indices to do so. Moreover, our noise simulations


are one-dimensional in the sense that we did not build


spatial autocorrelation into the noises. Developing and


applying a model with realistic spatial covariance struc-


tures could help in addressing risks associated with per-


sistent drought across large geographic scales. Likewise, it


is possible that improvements in climate models, along


with increasing computer power to run larger and larger


ensembles, will allow for dynamically constrained assess-


ments of megadrought risk using future generations of


fully coupled climatemodels. In themeantime, our results


provide quantitative benchmarks for water management


and climate modeling communities.


5. Implications


Droughts in the past have had particularly notable


human and financial costs. In the United States alone,


for instance, the Federal Crop Insurance Corporation


spent an average of $1.7 billion annually to compensate


losses from 1980 to 2005, and this number has been in-


creasing (Stephenson 2007). In the future, such losses


might be curtailed if the full range of natural and forced


hydroclimatic variability can be included in mega-


drought risk mitigation strategies. Here, we have


described a method for combining insights from obser-


vational data and projections from climate models to


estimate the risk of persistent intervals of aridity in the


coming century in the U.S. Southwest. In this region


where high-quality proxy records of hydroclimate have


been used to constrain the underlying features of hy-


droclimate on decadal and longer time scales, the risk of


decadal drought is at least 70% and may be higher than


90%. The risk of a multidecadal megadrought may be as


high as 20%–50%, and the likelihood of an un-


precedented 50-yr drought is nonnegligible (5%–10%).


A number of other regions face similarly high levels of


risk including southern Africa, Australia, and the Am-


azon basin. Moreover, future drought severity will be


exacerbated by increases in temperature, implying that


FIG. 16. Global estimates of (left) decadal and (right) multidecadal megadrought in the raw CMIP5 archive. As in


Fig. 9, risk is calculated as the percent of the total number of models (27) that simulate a decadal or multidecadal


megadrought. Forcing scenarios are indicated to the left of each map.
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our results should be viewed as conservative provided


that themodels depict accurate forced trends in regional


hydroclimate. These findings emphasize the need to


develop drought mitigation strategies that can cope with


decadal and multidecadal droughts in changing climates


with substantial sources of low-frequency variability.
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California's 1 DO-year drought 


MEGADROUGHTS A THREAT TO CIVILIZATION 
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California is in the third year of one of the state's worst droughts in the past century, one that's led to fierce 


wildfires. water shortages and restrictions, and potentially staggering agricultural losses. 


The dryness In California is only part of a longer-term, 1 t,. year drought across most of the Western USA, one 


that bioclimatologist Park Williams said is notable because "more area in the West has persistently been in 


drought during the past 1 ~ years than in any other 15-year period since the 1150s and 1160s" - that's mom 


than 850 years ago. 


(Photo Justlli Sullivan, Gelty 



Imwws) 
 "When considering the West as a whole, we are currently in the midst of a historically relevant megadrought." 


said Williams, a professor at the Lamont-Doherty Earth Observatory of Columbia University in New York. 


Megadroughts are what Cornell University scientist Toby Ault calls the "great white sharks of climate: powerful, dangerous and hard to detect before it's 


too late. They have happened in the past, and they are still out there, lurking in what is possible for the future, even without climate change." Ault goes so 


far as to call megadroughts "a threat to civilization." 


WHAT IS A MEGADROUGHT? 


Megadroughts are defined more by their duration than their severity. They are extreme dry spells that can last for a decade or longer, according to 


research meteorologist Martin Hoerling of the National Oceanic and Atmospheric Administration. 


Megadroughts have parched the West, including present-day California, long before europeans settled the region in the 18005. 


Most of the USA's droughts of the past century, even the infamous 1930s Dust Bowl that forced migrations of Oklahomans and others from the f)lains, 


"were exceeded in severity and duration multiple times by droughts during the preceding 2,000 years," the National Climate Assessment reported this 


year. 


The difference now,of course, is the Western USA is home to more than 70 million people who weren't here for previous megadroughts. The implications 


are far more daunting. 


Overall, "the nature of the beast is that drought is cyclical. and these long periods of drought have been commonplace in the past," according to Mark 


Svoboda, a climatologist at the National Drought Mitigation Center in Lincoln, Ncb. "We are simply much more vulnerable today than at any time in the 


past. People can't Just pick up and leave to the degree they did in the past." 


Ault agrees that this long-term Western dry spell could be classified as a megadrought. "But this is not as bad as it could get," he warned. 


How do scientists know how wet or dry it was centuries ago? Though no weather records exist before the late 1800s. scientists can examine 


paleoclimatic "proxy data," such as tree rings and lake sediment. to find out how much .... or little rain fell hundreds or even thousands of years ago. 


At the most simplistic level, tree rings are wider during wet years and narrower during dry years. 


"Prolonged droughts - some of which lasted more than a century ._.. brought thriving civilizations, such as the ancestral Pueblo (Native Americans) of the 


Four Corners region, to starvation, migration and finally collapse, " Lynn Ingram, a geologist at the University of California-Berkeley, wrote in her recent 


book The West Without Water. 


Au It says decade-long droughts happen once or twice a century in the Western USA, but much worse droughts, ones that last for multiple decades, occur 


once or twice per millennium, 







Has California reached megadrought status? Not yet: "This one wouldn't stand out as a megadrought." Hoerling said. Even so, "this is the state's worst 


consecutive three years for precipitation in 119 years of records," he said. 


As of Aug. 28, 100% of the state of California was considered to be in a drought, according to the L 


"exceptional" drought, the worst level. Record warmth has fueled the drought as the state sees its t-%:<,,<WR!;\l%s::;:,,':w:- <:d!iMt.?L+, al 


Climatic Data Center reports. 


Because of the dryness, Calif. Gov. Jerry Brown declared a statewide drought emergency this year 


to drop, and as of late August, they were down to about 59% of the historical average. 


Regulations restricting outdoor water use were put in place in late July for the entire state. People aren't allowed to hose down driveways and sidewalks, 


nor are they allowed to water lawns and landscapes (if there is excess runoff). There are reports of wells running dry in central California. 


About 1,000 more wildfires than usual have charred the state, including some unusual ones in the spring. 


The drought is likely to inflict $2.2 billion in losses on the agricultural industry, according to a July study from the University of California-Davis. 


HOW BAD CAN IT GET IN CALIFORNIA? 


"If California suffered something like a multi-decade drought," University of Arizona climate scientist Gregg Garlin said, "the best-case scenario would be 


some combination of conservation, technological improvements (such as desalinization plants), multi-state cooperation on the drought, economic-based 


water transfers frorn agriculture to urban areas and other things like that to get humans throug~l the drought. 


"But there would be consequences for ecosystems and agriculture," he said. 


"In the worst-case scenario, there might be out-migration and/or ghost towns," Garlin said. As a way to avoid this, "we could simply suck down more and 


more groundwater, which would have its own set of ramifications for local aquifers and the environment." 


Even in the worst case of severe multi-decade drought. "it is hard for me to imagine people and businesses being banned from moving into urban areas 


of California," he said. 


"We have much better resilience now than in the 'ghost town days.' with the ability to drill deeper, along with various ways of importing water and trading 


for water," Garfin said. "A more subtle way of restricting people (not banning them) is what Santa Fe has done ..- where new housing developments must 


either come with their own new source of water, or they must offset the water through conservation." 


Overall, if the droug~lt worsened, "we'd have to learn how to use water more efficiently," Ault said. "This is a glimpse of the future." 


ROLE OF CLIMATE CHANGE 


What role does climate change play in this drought or in future droughts? 


Scientists such as Hoerling and Ault say they don't have the tools to tease out how much of this specific drought might be attributed to climate change. 


"As of now, probably very little of the California drought can be attributed to climate change with any certainty," said tree-ring scientist Edward Cook of 


Lamont-Doherty. 


Overall, past droughts have probably been due to subtle changes in water temperatures in the tropical Pacific Ocean. Cooler water temperatures 


known as La Nifias - tend to produce drier conditions in the West. 


Droughts in North America's "Medieval Warm Period" (roughly 950-1250) were associated with high temperatures in the Southwest and were probably 


caused by persistently cool La Nina-like conditions in the tropical Pacific Ocean. Since 2000, the dominant climate pattern has been La Nina. 


Hoerling noted that some computer models from the Intergovernmental Panel on Climate Change, a United Nations science panel, show that California 


could actually see more, not less, winter rain and snow because of climate change. 


However, overall rising temperatures would tend to favor more droughts, University of Arizona scientist Jonathan Overpeck said. 


"It's been anomalously hot recently, which was not likely to have occurred without global warming," Overpeck said. "The odds are only going up that we 


could have a megadrought as the Earth warms." 
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Trends toward warmer temperatures could lead to a long-term dry spell in the region, according to a 2004 study led by Cook in the journal Science. 


What's troubling is that the 20th century --. during which time California's population increased from about 1.5 million to almost 40 million - may well 


have been an outlier, an unusually wet century: "Overall, the 20th century experienced less drought than most of the preceding four to 20 centuries," the 


Science study said. 


Ault continues to investigate the relationship between climate change and megadr.oughts and the likelihood that dn even more severe megadrought might 


hit in the next hundred years in the Southwest ... - one that's worse Ulan any other drought in the past 1,000 years. 


Specifically because of global warming, Ault says, the chances of the Southwestern USA experiencing a decade-long drought is at least 50% (but may be 


closer to 80%-90%), and the chances of a three-decade-Iong megildrought range from 20% to 50% over the next century. Ault is writing a study about 


this that will be published in a forthcoming issue of the American Meteorological Society's Journal of Climate. 


"For the Southwestern U.S., I'm not optimistic about avoiding real megadroughts," /\ult said. "As we add greenhouse gases into the atmosphere ..... and 


we haven't put the brakes on stopping this .. we are weighting the dice for megadrought conditions. 


"The risks would be lower if we didn't warm the planet as much as is expected to occur, but they aren't zero, because we know these things happen 


naturally," he said. 


This is serious stuff "Megadroughts are a threat to civilization," Ault said at an American Geophysical Union conference this year. "They could possibly be 


even worse than anything experienced by any humans who have lived in that part of the world for the last few thousand years." 
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EXPLANATION 
 
These Guidelines for Determining Significance for Wildland Fire and Fire Protection and 
information presented herein shall be used by County staff for the review of 
discretionary projects and environmental documents pursuant to the California 
Environmental Quality Act (CEQA).  These Guidelines present a range of quantitative, 
qualitative, and performance levels for particular environmental effects.  Normally, (in 
the absence of substantial evidence to the contrary), an affirmative response to any one 
Guideline will mean the project will result in a significant effect, whereas effects that do 
not meet any of the Guidelines will normally be determined to be “less than significant.”  
Section 15064(b) of the State CEQA Guidelines states:   
 


“The determination whether a project may have a significant effect on the 
environment calls for careful judgment on the part of the public agency 
involved, based to the extent possible on factual and scientific data.  An 
ironclad definition of significant effect is not always possible because the 
significance of an activity may vary with the setting.”   


 
The intent of these Guidelines is to provide a consistent, objective and predictable 
evaluation of significant effects.  These Guidelines are not binding on any decision-
maker and do not substitute for the use of independent judgment to determine 
significance or the evaluation of evidence in the record. The County reserves the right to 
modify these Guidelines in the event of scientific discovery or alterations in factual data 
that may alter the common application of a Guideline. 
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INTRODUCTION 
 
This document provides guidance to planners, applicants, consultants, fire professionals 
and other interested parties for evaluating adverse environmental effects that a 
proposed project may have from wildland fire and establishes standards to ensure that 
development projects do not unnecessarily expose people or structures to a significant 
risk of loss, injury or death involving wildland fires.  Specifically, this document 
addresses the following questions listed in the California Environmental Quality Act 
(CEQA) Guidelines: 
 


Appendix G, VIII. Hazards and Hazardous Materials 
 


h) Would the project expose people or structures to a significant risk of loss, 
injury or death involving wildland fires, including where wildlands are 
adjacent to urbanized areas or where residences are intermixed with 
wildlands? 


 
Appendix G, XIV. Public Services 


 
a) Would the project result in substantial adverse physical impacts 


associated with the provision of new or physically altered governmental 
facilities, need for new or physically altered governmental facilities, the 
construction of which could cause significant environmental impacts, in 
order to maintain acceptable service ratios, response times or other 
performance service ratios, response times or other performance 
objectives for any of the public services: 


 
i. Fire protection? 


 
Appendix G, XVI. Transportation/Traffic  


 
e) Would the project result in inadequate emergency access?   


 
Appendix G, XVII. Utilities and Service Systems 


 
d) Would the project have sufficient water supplies available to serve the 


project from existing entitlements and resources, or are new or expanded 
entitlements needed?  
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1.0 GENERAL PRINCIPLES AND EXISTING CONDITIONS 
 
1.1 Wildland-Urban Interface Ignition Factors 
 
Fires can ignite naturally or be caused by people.  In the montane coniferous forests of 
the Southwest, lightning-ignited fires are abundant and human ignitions are far less 
important than in lower-elevation shrublands of southern California where lightning is 
uncommon and humans cause most of the fires (Keeley and Fotheringham 2003).  Over 
95 percent of fires in southern California shrublands are started by people, which has 
increased fire frequency and increased the chances of ignitions during Santa Ana winds 
(Keeley and Fotheringham 2003).  In general, more people move to the shrublands than 
to the forests, since most of the development in San Diego County is on the coastal 
plain and in the foothills.  People living in the wildlands, traveling on roads built through 
the wildlands, and recreating in the wildlands can ignite wildland fires inadvertently.  In 
addition, wildland fires are sometimes ignited by arsonists.   All these situations create 
more opportunities for potential wildland fire danger to people and their structures. 
 
Wildland fires only spread if the wildfire meets the oxygen, fuel and heat requirements 
for ignition and continued combustion.  In wildland fires oxygen is not limited, so the 
continuation of wildfire combustion relies on fuel and heat.  Fuel, as mentioned above, 
is commonly the wildland vegetation and landscaping, but structures and accessories 
such as projections (i.e. decks & patio covers) can add to the fuel source.  Burning fuel 
creates heat and heat allows fires to spread when there is sufficient fuel.  Three primary 
means of heat transfer can result in ignition:  conduction, convection and radiation.   
 
1.1.1 Conduction 
 
Conduction is heat transfer through a solid or from the heated surface to the interior of a 
solid.  An example of heat conduction resulting in structure ignition would be flame 
impinging on the exterior metal siding of a mobile home.  Like a frying pan, heat is 
transferred to structural components inside, resulting in ignition. 
 
1.1.2 Convection 
 
Convection is defined as transfer of heat by a circulating fluid – either gas or liquid.  
Heat rises from a wildland fire and is transferred by air currents to other objects, such as 
a house on a ridge top.  Winds can carry heat by convection to vegetation and 
structures.  Sufficient fuel modification zones, building setbacks from slopes and 
ignition-resistive construction are all important factors in limiting this risk. 
 
1.1.3 Radiation 
 
Radiation is energy transfer that travels across space without the need for intervening 
medium such as air.  Examples in wildfires include ignition of light combustibles in 
advance of the flame front, like dry fine grasses or curtains behind a window.  Radiation 
does not require flames to strike a structure to cause ignition.  The source of flame 
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radiation is the flame-front.  Dependent on the length, height, and width of the flame-
front (the leading edge of a wildland fire), and the flame duration, an unprotected 
structure can be ignited by radiant heat. 
 
1.1.4 Firebrands 
  
Firebrands are burning embers that become airborne and are blown beyond the fire 
front.  Firebrands can be created from virtually any fuel source that is light enough to be 
blown upwards; however, vegetation is the most common source of firebrands.  A 
burning structure also creates burning embers, particularly at collapse. Firebrands 
combine heat transfer methods of conduction and convection.  Firebrands extend the 
boundaries of wildland fire hazard zones and present a prominent threat to structures, 
especially homes.  Dependent on weather and the size of the ember, a firebrand can be 
carried far ahead of the fire front.  The hazard can be worsened if structures are not 
ignition-resistant and cannot repel the heat of a burning ember.  Flammable vegetation 
adjacent to (within ten feet of)  a structure and other combustible materials (wood piles, 
combustible fences, decks, etc.) acts as a receptacle for fire brands, and will impact the 
structure. 
 
1.1.5 Flame Impingement  
 
Flame impingement, a form of heat conduction, involves heat transfer from a flame that 
directly strikes a structure, potentially causing ignition of the structure.  Flame size and 
the duration of flame impingement directly affect the potential for ignition of a structure. 
 
1.2 Defensible Space 
 
To improve the survivability of structures in a wildland fire, fire professionals 
recommend using defensible space around all structures occupied by humans or 
domestic animals.  Defensible space creates a separation zone between wildlands and 
structures, a space where fuel is managed or modified to minimize the spread of fire to 
the structure and providing space for defending structures from burning vegetation.   
Fuel management includes keeping the area clear of flammable man-made materials 
and managing the vegetation to reduce its flammability.  Vegetation management 
begins with correctly spacing plants to reduce fire risks to the home, and then by 
watering, pruning and thinning the vegetation regularly.  The landscaping around a 
house in the WUI must be maintained.  Defensible space reduces fire speed, intensity, 
and flame lengths, and limits the spread of a wildfire.  This area is known as a fuel 
modification zone (FMZ), which is not to be confused with the limited building zone 
(LBZ).  An FMZ is a protective buffer that surrounds a structure, while an LBZ is a 
protective buffer that surrounds a biological open space area.  The FMZ and LBZ may 
completely overlap, partially overlap or not touch at all (Figure 2). 
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Figure 2. Fuel Modification Zone and Limited Building Zone 


 
 
1.3 Defensible Structures 
  
Wildfires are dangerous and unpredictable. In a wildfire, firefighting resources are often 
over-extended and may be unavailable.  Defensible space alone does not ensure the 
safety of structures confronted by a wildfire.  Many additional precautions will assist in 
the survival of structures from wildland fire threats.  The California Department of 
Forestry and Fire Protection (CAL FIRE), County of San Diego, and local fire districts 
can provide guidance on preparing structures for wildfire including proper landscaping 
practices, construction standards and techniques, adequate emergency water supply 
needs and access. 
 
2.0 EXISTING REGULATIONS AND STANDARDS 
 
A number of existing laws, regulations, policies and programs have been enacted to 
prevent, manage or mitigate the threat of wildland fires to public health, safety and the 
environment.  The following discussion is an overview of the primary existing 
regulations that affect wildland fire in San Diego County.  The regulations discussed 
below have been chosen for their applicability to the typical development project 
encountered in San Diego County and for their usefulness in assessing potential 
adverse project impacts as defined by the California Environmental Quality Act (CEQA), 
focusing on the threat these fires would pose to people or structures. 
 
It is important to note that the unincorporated area of the County is served by various 
independent fire districts, County Service Areas and CALFIRE.  It is important for 
planners, applicants, consultants, fire professionals and other interested parties who are 
processing discretionary permits to understand the respective service areas and 
responsibilities as well as policies and procedures of the FAHJ that will eventually serve 
the proposed project.  Communication early and often with the FAHJ throughout the 
entitlement process is encouraged.   
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2.1 Federal Regulations and Nationally Recognized Standards 
 
[[Regulation]] 


National Environmental Policy Act, [42 USC § 4321 et seq.]  Federal agencies that 
implement the National Environmental Policy Act (NEPA) consider potential public 
health and safety hazards, including wildland fires, when considering the environmental 
impacts of proposed federal projects 
 
 
 
[[Nationally Recognized Standard]] 


International Fire Code  Published by the International Code Council, it is a model 
code which may be adopted by a jurisdiction.  It forms the basis for the current 
California Fire Code (CCR Title 24 part 9)  The International Fire Code (IFC) is the 
underlying nationally recognized code that sets standards and requirements to 
safeguard against the threat fires may pose to public health, safety, and the 
environment.  The IFC, when adopted by a jurisdiction, regulates the planning, 
construction and maintenance of development in all areas.   
 
[[Nationally Recognized Standard]] 


International Wildland-Urban Interface Code  Published by the International Code 
Council, it is a model code addressing wildfire issues.  It has not been adopted by the 
State of California or by the County of San Diego.  It may be used as a reference for 
subjects not addressed within the California and County Fire Codes.   
 
[[Nationally Recognized Standard]] 


National Fire Protection Association Standards (http://nfpa.org/codes/index.asp) 
The National Fire Protection Association (NFPA) Standards are a product of the 
National Fire Protection Association (NFPA), a world-wide organization of fire industry, 
fire agencies, fire professionals and concerned individuals.  These model standards are 
annually compiled from the standards, recommended practices, manuals, guides, and 
model laws that are prepared by the individual technical committees of the NFPA.  Most 
are revised on a three-year cycle.  The published standards are voted on by the 
members of the NFPA.  The individual standards can be adopted by jurisdictions or 
modified and adopted as that jurisdiction’s ordinance. 
 
2.2 State Regulations and Standards 
 
[[Regulation]] 


California Environmental Quality Act and Guidelines [Public Resources Code, §§ 
21000-21178; Guidelines for Implementation of CEQA, California Code of Regulations, 
Title 14, §§15000-15387, Appendix G.]  Consideration of impacts relating to wildland 
fires is required by CEQA.  The CEQA Guidelines are concerned with assessing 
impacts associated with exposing people or structures to wildland fires. 
 
 [[Regulation]] 


California Building and Fire Codes [California Code of Regulations, Title 24 parts 2 & 
9, http://osfm.fire.ca.gov/] Title 24 contains several International Codes that address fire 
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safety including the International Fire Code, International Building Code. Additional 
safety regulations adopted by the California Building Standards Commission include the 
Uniform Mechanical Code, and Uniform Plumbing Code, which are also part of the 
California Code of Regulations.   
 
[[Regulation]] 


California Code of Regulations Title 14 (SRA Fire Safe Regulations) contains 
regulations that establish minimum wildfire protection standards in conjunction with 
building construction and development in the State Responsibility Area (SRA).  Over 90 
percent of the unincorporated area of the County is located within the SRA.  The County 
has authority to approve subdivisions and issue building permits and, therefore, is the 
“inspection authority” authorized in Title 14 “SRA Fire Safe Regulations”.  However, 
since the state Board of Forestry and Fire Protection certified the County Fire Code and 
Consolidated Fire Code under 14 CCR section 1270.03, the County Fire Code and 
Consolidated Fire Code apply in lieu of the SRA Fire Safe Regulations.    
 
[[Regulation]] 


California Code of Regulations Title 19 (State Fire Marshal) contains regulations 
that have been developed by the State Fire Marshal for the purpose of establishing 
additional fire protection for group occupancies, such as places of assembly, schools, 
high rise buildings, hospitals and organized camps. 
 
2.3 Local Regulations and Standards 
 
 [[Regulation]] 


County of San Diego Building and Fire Codes (Title 9, Divisions 1, 2 and 6, San 
Diego County Code of Regulatory Ordinances)..  Following the October 2003 and fall 
2007 wildfires, assessments were made of damaged and destroyed homes in an effort 
to identify areas where codes could be strengthened in order to enhance the chances of 
a structure surviving a wildfire.  As a result, in February 2008, the County amended the 
Fire Code and Building Code to include strengthened ignition-resistive construction 
requirements, modifying the previous two-tiered system and requiring “enhanced” 
standards for all new construction.   
 
County Consolidated Fire Code (Based on Title 9, Division 6, Chapter 1 of the County 
Code) http://www.sdcounty.ca.gov/dplu/docs/2009_Consolidated_Fire_Code.pdf. The 
County Consolidated Code is based on the County Fire Code and incorporates local fire 
district fire codes as ratified by the Board of Supervisors into a single document.  The 
County Consolidated Fire Code includes notations where the local fire district(s) 
requirements differ from the County Fire Code.  The County Consolidated Fire Code is 
the current fire regulations approved by the Board of Supervisors that apply in the 
various fire districts. The County Consolidated Fire Code has been certified by the 
California Board of Forestry and Fire Protection for use in lieu of “SRA Fire Safe 
Regulations” in CCR title 14. 
 
Memorandum of Understanding Agreement between the United States Fish and 
Wildlife Service (USFWS), California Department of Fish and Game (CDFG), California 
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Department of Forestry and Fire Protection (CAL FIRE), San Diego County Fire Chief’s 
Association and the Fire District’s Association of San Diego County 
(http://www.sdcounty.ca.gov/dplu/Resource/docs/3~pdf/MemoofUnder.pdf).  The MOU 
was created to establish guidelines by which fire agencies can continue to require 
abatement of flammable vegetation without violating environmental regulations for the 
protection of habitats and species.   
 
[[Regulation]] 


Combustible Vegetation and Other Flammable Materials Ordinance [San Diego 
County Code of Regulatory Ordinances, section 68.401 et seq., Removal of 
Combustible Vegetation and Other Flammable Materials, http://www.amlegal.com] This 
ordinance addresses the accumulation of weeds, rubbish, and other materials on 
private property found to create a fire hazard and be injurious to the health, safety, and 
general welfare of the public. The ordinance finds that the presence of such weeds, 
rubbish, and other materials is a public nuisance, which must be abated in accordance 
with the provisions of this ordinance. 
 
Local Fire Agencies’ Ordinances.  Certain codes like the Fire Code can be amended 
to be more restrictive than state regulations based upon local climatic, geological and 
topographical features that can have a significant effect on fire protection and 
emergency services.  These amendments are based on fire agencies’ findings and local 
conditions within the County of San Diego.  Per state law, local fire district fire code 
amendments are effective only after they are ratified or modified by the Board of 
Supervisors.  Health and Safety Code, section 13869.7(a) and (c). 
 
3.0 TYPICAL ADVERSE EFFECTS 
 
Generally, two types of adverse effects are typically associated with wildland fires: the 
immediate effects that occur during a wildland fire and the effects that occur in the 
aftermath.  During a wildfire, people and structures are exposed to risk of loss, injury or 
death.  Assessing and ranking the level of risk is always relative; unwise human action, 
for example, could be life-threatening even with all other factors at reasonable levels.   
 
Since the level and type of risk can vary from project to project, prioritizing the project 
deficiencies (or combination of deficiencies) that create the biggest risk is difficult.  In 
general, however, the following circumstances can result in increased fire related risks 
to people and structures (not listed in any particular order): 
 


 Projects located adjacent to and within the WUI and/or that incorporate large 
open space preserves within the project design; 
 


 High population and density in the WUI; 
 


 Responses of people during a wildland fire (human behavior);  
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 Emergency response services (fire stations, equipment and personnel) that are 
inadequate to serve the project; 
 


 Development projects that are built without ignition-resistive construction, interior 
fire sprinklers, and/or sufficient water supply (volume) and pressure;  


 
 Inadequate access and evacuation options;  


 
 Insufficient maintenance of access roads, signage, gates; and  


 
 Lack of appropriate landscaping restrictions, including monitoring and 


maintenance, FMZs, and periodic fuel management monitoring. 
 
A wildfire’s aftermath typically leaves land scorched and exposed.  Until the land 
rehabilitates, the exposed soils may contribute to adverse environmental impacts 
including air and water pollution and unstable soils conditions (mudslides).  The end 
result of uncontrolled wildfire also includes debris from burned homes, some of which 
can be highly toxic, and can adversely impact the environment by polluting local 
waterways (streams and rivers).   
 
4.0 GUIDELINES FOR DETERMINING SIGNIFICANCE 
 
Section 15382 of the State CEQA Guidelines states that a significant effect on the 
environment means a substantial, or potentially substantial, adverse change in any of the 
physical conditions within the area affected by the project including land, air and water.  
An affirmative response to, or confirmation of any one of the following 
Guidelines, will generally be considered a significant impact related to Wildland 
Fire and Fire Protection as a result of the project, in the absence of evidence to 
the contrary: 


 
1. The project cannot demonstrate compliance with all applicable fire codes.  
 
2. A comprehensive Fire Protection Plan has been accepted, and the project 


is inconsistent with its recommendations.  
 
3. The project does not meet the emergency response objectives identified in 


the Public Facilities Element of the County General Plan or offer feasible 
alternatives that achieve comparable emergency response objectives.”  


 
The significance guidelines listed above have been selected for the following reasons: 


 
The first guideline for determining significance is based on compliance with existing 
wildland fire regulations.  Since the applicable regulatory requirements for a project will 
differ based on use type and extent of the WUI, all discretionary projects may be required 
to prepare a Fire Protection Plan (FPP) designed to assess a project’s compliance with 
current regulatory codes and ensure that impacts resulting from wildland fire hazards 
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have been adequately mitigated.  The FPP describes ways to minimize and mitigate the 
fire problems created by the project or development.  
 
The FPP is similar in concept to a Technical Report as authorized in the Fire and Building 
Codes.  The FPP is prepared by a wildland fire behavior and fire code expert for review 
by the County and FAHJ.  A Technical Report, which focuses on fire code and other fire 
protection issues for a specific industrial, commercial or special risk occupancy, should 
accompany a FPP if a complex fire code issue makes it necessary.  A Technical Report 
should be separate from, yet coordinated with, related provisions of the FPP.  The County 
DPLU maintains a list of persons currently authorized to prepare FPPs for projects within 
its jurisdiction. 
 
The authority to require FPP can be found in the County Fire Code and the County 
Consolidated Fire Code.   
 
Examples of regulatory requirements that a project will be required to meet include the 
California Code of Regulations and County Fire Code. Given the complexity of wildland 
fire regulation and the numerous agencies that have regulatory responsibility related to 
wildland fires, applicable regulations will be determined on a project-by-project basis.  
Due to the potential severity of impacts from fire in wildland areas, the existing laws are 
stringent and regulate many aspects of wildland fire and their hazards, including building 
standards, fuel modification, water availability/flow, and/or access.  
 
Because project site constraints vary from property to property, fire codes provide for 
modifications when the following requirements are met: 
 


 Special individual reasons make the strict letter of the code impracticable; 
 
 The modification is in compliance with the intent and purpose of the code; and,  
 
 Such modification does not lessen health, life and fire safety standards.  


 
Any project that does not show compliance with regulatory codes or does not include a 
valid risk assessment for the project site may result in a potentially significant impact of 
wildland fire hazard.  
 
The second guideline applies to all projects that are required to model fire behavior in 
mature vegetation on and near the site (Fire Behavior Modeling) as part of its Fire 
Protection Plan.  The Fire Behavior Model will evaluate a worst-case scenario wildland 
fire based on site topography, fuel loads, atmospheric conditions, and fire intensity.    
From the results of the model, combined with the consultant’s expertise, minimum fuel 
modification and brush clearance distances can be determined to ensure relatively safe 
building sites.  These fuel-modeling programs are widely accepted and used throughout 
the fire fighting profession as a planning tool.   The models were developed by expert fire- 
research scientists, but do not provide a total analysis of the threat.  Modeling program 
limitations must be taken into consideration.  Fire behavior history and professional 


Guidelines for Determining Significance  9 
Wildland Fire and Fire Protection    







experience may require greater or lesser requirements for individual projects, and such 
justification should be clearly articulated in the FPP.         
 
The fire model gives general guidance and typically calculates behavior under worst-case 
weather conditions over time.  Any project that would not be consistent with the 
consultant/fire authority’s recommendations based on the Fire Behavior Modeling, fire 
history, and personal experience or expertise for that site may result in a potentially 
significant impact and may present significant risk of loss, injury or death.  
 
The third guideline for determining significance is based on the need to have adequate 
fire services available in order to provide sufficient emergency response in the event of a 
wildfire or other emergency.  Applicants are required to obtain a Project Facility 
Availability Form (DPLU Form #399F) that is to be completed and signed by the Fire 
Authority Having Jurisdiction (FAHJ) prior to formally submitting the project application to 
the County.  The FAHJ will review the project and determine whether existing fire services 
are adequate to serve the project.  A Project Facility Availability Form that shows that a 
project is not located within the fire district boundaries and is not eligible for service, does 
not meet the travel time requirements specified under the County’s General Plan, is 
unable to implement the required FMZ, or is unable to provide adequate water fireflow 
and pressure may result in a potentially significant impact and may present significant risk 
of loss, injury or death.  Travel time is determined by measuring the most direct reliable 
route from the nearest fire station obligated to respond to the site to the most remote 
portion of the project with consideration given to safe operating speeds for heavy fire 
apparatus and the types of roads being used and neighborhoods traveled.   Fire 
agencies typically encourage use of major roads versus traveling through private 
residential neighborhoods. Travel time does not include reflex or reaction time, or on-
scene size-up and set-up prior to attacking the fire, all of which are critical precursors of 
actual fire fighting.  Travel time may be calculated by using NFPA 1142 Table C.11 (b), 
SANDAG layering, DPLU-GIS software travel time mapping, actual emergency travel time 
run data, or actual driving tests using fire apparatus.  Deference is typically given to the 
FAHJ.   
 
4.1 FIRE PROTECTION PLANS 
 
A Fire Protection Plan is a document that describes the level of fire hazard that would 
affect or be caused by a proposed development and the methods proposed to minimize 
that hazard. The FPP also evaluates the consistency of the proposed project with 
applicable fire protection regulations. In order to minimize hazards and meet fire code 
requirements, the FPP may include recommendations that involve limitations on future 
land use on the subject property, building construction standards, vegetation 
management, access improvements, installation of fire suppression facilities, and other 
design measures. The FPP must include measures to address the specific location, 
topography, geology, level of flammable vegetation and climate of the proposed project 
site. The FPP must be prepared consistent with applicable fire codes and be accepted 
by the FAHJ and County. The plan must demonstrate compliance with the applicable 
fire code or how the measures proposed to reduce fire hazards are adequate to meet 
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the intent of the code. The following elements must be addressed in a FPP required as 
part of the review of a discretionary permit application: 
 


 Emergency Services - Availability and Travel Time;  
 Access for emergency services and evacuation of residents (primary and, if 


required, additional access); 
 Firefighting Water Supply;  
 Fire Sprinkler System; 
 Ignition Resistant Construction; and,  
 Defensible Space, Ornamental Landscaping and Vegetation Management 


 
Each of these design considerations is detailed below and includes discussions on 
relevant Federal, State and local codes and the standards that are used to ensure 
compliance with the regulations.  Failure to comply with either the fire code/regulations 
or the standards may result in a potentially significant impact.  Refer to section 2 
“Report Format and Content Requirements Wildland Fire and Fire Protection”. 
 
4.2  PLAN ACCEPTANCE PROCESS 
 
Fire Protection Plan preparers should work with the local FAHJ.  Once the plan is 
prepared and submitted to the local fire agency, it will be reviewed for compliance with all 
applicable ordinances and regulations.  If practical difficulties in achieving compliance 
have been identified and modifications or alternate methods are proposed, they must also 
be evaluated by the FAHJ.  If the FAHJ determines that the plan is incomplete or 
inadequate, it should be sent back to the preparer with a letter explaining why.  If the plan 
proposes modifications due to practical difficulties in meeting the code requirements, the 
FAHJ should determine whether to grant a modification.   If the FAHJ approves a 
modification, the FAHJ should send a letter to the applicant and DPLU finding that special 
individual reasons make compliance with the strict letter of the code impracticable, the 
proposed modification complies with the intent and purpose of the code, and the 
modification does not lessen health, life and fire safety requirements.  The FAHJ must 
include an explanation for each finding.    
 
Concurrent with the process at the local FAHJ, the County DPLU will also review the 
plan.  The plan will be reviewed for completeness and code compliance.  If the plan is 
found to be complete, code compliant and to have been accepted by the FAHJ, an 
acceptance letter will be prepared. If the plan is found to be incomplete, to be inconsistent 
with code requirements or not to have been accepted by the FAHJ, DPLU will not accept 
the plan.  
 
The County Fire Code and the County Consolidated Fire Code include a procedure for 
appealing the decision of the FAHJ relating to the application of the applicable fire code. 
 
The County will make every effort to provide sufficient time for the FAHJ to review and 
comment on the proposed project and associated Fire Protection Plan.  If comments are 
not received from the FAHJ in a timely manner, DPLU will assume that the FAHJ has no 
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comments on the proposed Fire Protection Plan.  DPLU will advise the final decision-
making body of the FAHJ’s failure to comment on the Fire Protection Plan. 
 
5.0 STANDARD MITIGATION AND PROJECT DESIGN CONSIDERATIONS 
 
To effectively mitigate wildland fire hazards in Southern California, a multi-lateral 
approach that involves Federal, State, and local governments and fire agencies is 
usually necessary.  Collectively, the County and fire agencies work together to prevent 
the loss of life in wildland fires; prevent the ignition of structures by wildland fires; 
prevent the encroachment of wildland fire upon communities; prevent a wildland-caused 
structural conflagration; prevent the spread of a structure fire to the wildland; and to limit 
the size of wildland fires. 
 
Wildland fire mitigation measures and design considerations used in the planning and 
land use approval process vary depending on the wildland characteristics of the site and 
surrounding area.  In order to allow this flexibility in project design, many wildland fire 
regulations are written using language that is often subject to interpretation (e.g. water 
supply may consist of reservoirs, pressure tanks, elevated tanks, water mains or other 
fixed systems …”) as opposed to codes that are absolute (e.g. “Class “A” roofing 
material shall be required”).  This may allow some projects with unique geographic and 
topographic conditions to adequately mitigate wildland fire risks through project design. 
 
5.1 Emergency Services 
 
Fire protection and emergency services are among the most vital and basic of community 
needs.  Firefighters, who are generally the first responders to disasters, must be prepared 
to respond quickly and effectively to all types of emergencies, including wildland fires.  
For this reason, the provision of adequate facilities for fire protection and emergency 
services is fundamental to protecting the health, safety and general welfare of the 
residents of San Diego County.    
 
5.1.1 Emergency Fire Response  
 
5.1.1.1 Applicable Codes/Regulations 
 
San Diego County General Plan 


 
5.1.1.2 Applied Standards 
 
Projects must comply with the emergency travel time requirements specified in the 
County General Plan.  Travel time is defined as the estimated time it will take for a 
responding agency to reach the furthest structure in a proposed development project.  
Travel time is determined by measuring the safest, most direct, appropriate and reliable 
route between the fire station and the project with consideration given to safe operating 
speeds for heavy fire apparatus.  Travel time does not include reflex or reaction time, or 
on-scene size-up and set-up prior to attacking the fire, all of which are critical precursors 
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to actual fire fighting.  Travel time may be calculated by using NFPA 1142 Table 
C.11(b), SANDAG layering, DPLU-GIS software travel time mapping, actual emergency 
travel time run data or actual driving tests.  If the travel time determined in the FPP is less 
than the travel time determined by the FAHJ, the travel time determined by the FAHJ 
shall take precedence.     
 
NOTE:  Stations that are seasonal (not open all year) or staffed with volunteers without 
legal responsibility to respond to emergencies, should not be used for determining 
consistency with travel time requirements of the County General Plan.   
 
Where projects exceed these time requirements, the Director of Planning and Land Use 
may, upon concurrence with the FAHJ, accept mitigation measures.  Acceptable 
mitigation may include, but is not limited to: 
 


 Alternative construction methods and measures not otherwise required;  
 Automatic Aid agreement(s); 
 Upgrading existing facilities or infrastructure; 
 Constructing new facilities; or  
 Implementing a long-term binding agreement aimed at reducing the response 


time to acceptable limits  
 
Proposed mitigation should be implemented prior to implementation of the discretionary 
permit (prior to recordation of the final map for subdivisions and prior to issuance of 
building permits or use and reliance for use permits/site plans).    
 
If a modification is proposed, the requirements of the County Fire Code and County 
Consolidated Fire Code specific to modifications apply.  Documentation of mitigation 
should appear not only in the FPP, but also in the files of the FAHJ as prescribed in the 
Fire Code. 


 
5.2 Fire Access Roads 
 
Developments with inadequate access (e.g. long roads with a single access point, roads 
over steep grades, improper road surfaces, and/or narrow roads) significantly contribute 
to the inability to effectively evacuate residents during a disaster (wildfire, earthquake, 
or flood) and provide necessary emergency access for fire, ambulance, or law 
enforcement personnel. 
 
5.2.1 Maximum Length of Dead-End Roads 
 
5.2.1.1 Applicable Codes/Regulations 
 
County Fire Code and County Consolidated Fire Code [This code language coincides 
with the dead-end requirements found in the California Code of Regulations, Title 14, 
section 1273.09 (Dead-End Roads)] 
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5.2.1.2 Applied Standards 
 
The intent of limiting the allowable length of a dead-end road is to ensure that 
firefighters have access flexibility to deal with changing dynamics in wildfires and other 
emergencies, and that civilians have safe, reliable and known evacuation alternatives 
during emergencies.    
 
In part, the concept of dead-end road regulations relates to limiting the number of 
persons attempting to evacuate on the road and to limiting the time needed for safe 
evacuation.  Steep, narrow and winding roads delay evacuation. Long dead-end roads 
in rural wildland areas place people and emergency personnel at increased risk.  The 
following general standards apply to projects that utilize dead-end roads.   
 


 Road length is measured from the beginning of the primary access road at a 
point where one can evacuate in two different directions (which may be off-site), 
measured to the end of the most remote cul-de-sac. Refer to Figure 3 for 
guidance on measuring dead-end road length. 


 
 Projects with an access road that exceeds the regulations for dead-end roads 


should first consider providing an alternate means of access and egress before 
resorting to other possible alternatives (section 5.7 and 5.8).   


 
 An important factor in evaluating existing and proposed access roads is road 


connectivity.  When feasible, projects should extend on-site roads to the edge of 
the property for possible future connectivity.  


 
 In order to ensure that necessary access to the project site remains available in 


perpetuity, the applicant needs to provide evidence that a permanent and reliable 
right of access has been obtained.  These rights would generally be in the form 
of an easement that runs with the land. 


 
 Access may be proposed over tribal lands held in trust only if the Tribe waives its 


sovereign immunity and allows the Tribe to be sued in state court to enforce the 
right of access over the tribal lands.  The requirement to waive sovereign 
immunity does not apply if the Bureau of Indian Affairs grants the access rights.  


  
 Security (privacy) gates or other types of barricades are generally discouraged 


as they can obstruct civilian egress and responder ingress during a fire 
emergency. However, in certain circumstances, gates can be allowed if they 
provide a rapid and reliable means of firefighter ingress and unobstructed egress 
for civilian evacuation as determined by the FAHJ. For example, entry gates 
positioned at the entrance to a subdivision must provide for rapid entry by 
emergency responders. The rapid opening of the gate for responders may be 
activated by personnel stationed at the gate on a 24-hour basis, emergency 
vehicle traffic signal pre-emption strobe detectors, close proximity public safety 
radio transmissions, battery back-up with "lock open" on power failure, or key-
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operated electric override switch. In all cases, exiting from the subdivision 
through the gated entry should be unobstructed and not require any activation 
measures unless the FAHJ assumes responsibility to activate the gate during 
times of emergency. All gates must comply with County Fire Code and County 
Consolidated Fire Code.  
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5.2.2 Fire Access Road Width 
 
5.2.2.1 Applicable Code/Regulations 
 
County of San Diego Department of Public Works Public & Private Road Standards, 
County Fire Code and County Consolidated Fire Code 


 
5.2.2.2 Applied Standards 
 
The minimum width identified in the code section above should not be obstructed at any 
time.  Parking should be outside the required fire access road width.  The exception 
allowance under the code is often considered for reductions in width for a short section 
where extreme topographic constraints make it impossible to obtain the minimum 
required width or where impacts to sensitive biological resources can be avoided.  This 
finding should be supported by the Director of Public Works, the FAHJ and the County 
Fire Marshal on the basis of extreme topographic or biological constraints.  
 
5.2.3 Fire Access Road Grade 
 
5.2.3.1 Applicable Code/Regulations 
 


County Fire Code and County Consolidated Fire Code 


 
5.2.3.2 Applied Standards 
 
Full compliance with the code. 
 
Exceptions would be considered where full compliance with the standard could not be 
achieved because of extremely steep terrain.  An example of an exception would 
include a short (e.g. 100 feet) section of slightly more than 20% grade where the road is 
relatively straight before, during and after the exception, line-of-sight is maintained, and 
fire engine speed can be maintained.  The grade requirement is based largely on the 
ability of an engine to get proper traction at a standstill and, to a lesser degree, on the 
potential for fire hose or other equipment to spill out of the engine because of extremes 
in grade. 
 
5.2.4 Fire Access Road Surface Type 
 
5.2.4.1 Applicable Code/Regulations 
 
County Fire Code and County Consolidated Fire Code 


 
5.2.4.2 Applied Standards 
 
Full compliance with the code.   
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5.3 Water 
 
Providing adequate water supply, volume and pressure, is crucial in fighting not only 
wildland fires, but smaller scale residential fires as well.  History has shown that most 
fire related responses are to residential fires.  In some cases, however, residential fires 
escape the confines of the house and become wildfires.  As such, it is important that 
water resources are adequate to meet the volume and flow needs to properly fight fires 
either at an individual home or the surrounding neighborhood.  A municipal water supply 
(waterlines and hydrants) is always preferable to on-site tanks. 
   
5.3.1 Inside Water District 
 
5.3.1.1 Applicable Code/Regulations 
 
County Fire Code and County Consolidated Fire Code  
 
5.3.1.2 Applied Standards 
 
Full compliance with the code. (Exceptions are identified in the code.)  For water main 
extensions, the measurement of distance to the water main should be taken from the 
existing main to the nearest portion of the subject parcel (to the property line), not to the 
proposed hydrant location. 
 
5.3.2 Outside Water District 
 
5.3.2.1 Applicable Code/Regulations 


 
County Fire Code and County Consolidated Fire Code  
 
5.3.2.2 Applied Standards 
 
Full compliance with the code.  Structures or clusters of structures substantially greater 
than roughly 5,000 square feet should provide additional water storage. 
 
5.4 Ignition-Resistive Building Construction and Fire Protection Systems 
 
Following the October 2003 wildfires, and again after the firestorm of fall 2007, the 
County assessed damaged and destroyed homes in an effort to identify areas where 
building codes could be strengthened to enhance the chances of a structure surviving a 
wildfire.  As a result, in June 2004, and again in January 2008, the County amended the 
Fire Code and Building Code to improve the chances of a structure surviving a wildland 
fire.  
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5.4.1 Ignition-Resistant Construction 
 
 5.4.1.1 Applicable Code/Regulations 
 
County Building Code, County Fire Code and County Consolidated Fire Code 
 
5.4.1.2 Applied Standards 
 
Full compliance with the code/regulations 
 
5.5 Defensible Space, Ornamental Landscaping and Vegetation Management 
 
History has shown through structural losses experienced in the Witch Creek, Harris, Rice, 
Poomacha, Cedar, Paradise, Otay, Harmony, Viejas, Gavilan and Pines Fires that 
defensible space is a critical factor of structure survival.  By ensuring defensible space 
around structures, fire fighting teams are provided a line of defense to protect homes and 
other valued assets at risk of wildland fires.  In February 2004, the Board of Supervisors 
adopted amendments to the County’s Combustible Vegetation and Other Flammable 
Materials Ordinance in an effort to reduce the build-up of combustible vegetation and 
require adequate fuel modification around structures.   
 
5.5.1 Fuel Modification and Setback from Property Line 
 
5.5.1.1 Applicable Code/Regulations 
 


Chapter 4 of Division 8 of Title 6 of the San Diego County Code, Section 68.40 – 
Removal of Combustible Vegetation and other Flammable Materials;   


County Fire Code and County Consolidated Fire Code 


California Public Resource Code section 4291 


 
5.5.1.2 Applied Standards 
 
Projects located in a Hazardous Fire Area need to include Fuel Management Zones 
(FMZ) surrounding all structures that are designed for human habitation or use or a 
building designed specifically to house farm animals.  An FMZ is a 100-foot area 
surrounding and extending in all directions from all structures, in which all flammable 
vegetation or other combustible growth is managed to reduce the threat from wildfires.   
 
The County and FAHJ may require additional FMZ or allow for modifications to the FMZ 
depending upon unique site characteristics.  For example:  
 


1) The FMZ should typically be accommodated within the boundaries of the 
project.  However, where it is determined that practical difficulties make it 
infeasible to do that, offsite areas could be included, provided that offsite fuel 
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modification is assured by an enforceable easement from the neighboring 
property owner or another legally enforceable mechanism. 


 
2) Normally, the FMZ will surround the immediate building area.  However, a 


FMZ surrounding the entire development area may be considered on a 
project by project basis. 


 
3) Any project that is required to prepare and implement a full FPP may also be 


required to prepare a Fire Behavior Model that evaluates a worst-case 
scenario wildfire based on site topography, weather and vegetation.  The 
modeling, combined with the consultant/fire authority’s expertise may result in 
the consultant proposing greater or lesser buffers to minimize building and 
occupant safety risks.  Under no circumstances shall the FMZ be less than 30 
feet wide. 


 
Additionally, all ornamental landscaping needs to be consistent with County’s 
Landscape Ordinance and Landscape Design Manual.  Projects requiring landscape 
plans should clearly identify the type of plant materials, locations and spacing of plant 
materials, and irrigated and non-irrigated landscaping.  The landscape consultant may 
recommend in the text the inclusion or exclusion of specific varieties for review by the 
County landscape architect.   
 
Maintenance requirements and suggestions for landscaping in FMZs are provided in: 
 


 The County Fire Code 
(http://www.amlegal.com)  


 “Fire, Defensible Space and You…” (http://sdcounty.ca.gov/dplu/fire_resistant.html); 
 “Fire-safe Landscaping Can Save your Home” 


(http://www.sdcounty.ca.gov/oes/docs/fswy12.pdf); and 
 The California Native Plant Society’s “Native Plant Landscaping to Reduce 


Wildfire Risk” (http://www.cnpssd.org/fire/ReduceFireRisk.pdf). 
 “Ready, Set, Go”  (http://www.readyforwildfire.org/) 


   
5.6 Design Strategy – Sheltering 
 


Shelter-in-Place Strategy.  Shelter-in-Place is a possible design concept with 
early relocation (early evacuation) of residents to a safe location being the 
preferred action.  All of the following minimum design standards must be 
implemented in order to qualify for consideration of a Shelter-in-Place concept.  
Additional standards, or modification to the standards below, may be required by 
the FAHJ or the Director of Planning and Land Use. 


 
 The primary access roadway should meet or exceed minimum fire code 


requirements (in terms of width, paving, posting, etc.), and have no  
potential constraints or bottlenecks on or off-site until it reaches two 
directions of egress from the area;  
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 All new structures within the entire proposed project, regardless of 


distance to property line or WUI area, should be built using Ignition-
Resistant Construction (County Building and Fire Codes), including fire 
sprinklers; 
 


 The project should be designed with adequate and properly managed Fuel 
Modification Zones and properly maintained ornamental landscaping 
consistent with the County’s Landscape Ordinance and Landscape Design 
Manual. 
 


 The developer must provide evidence that resources exist to adequately 
and consistently enforce fuel management regulations for the life of the 
project (a funding mechanism should be implemented to ensure fire 
agency enforcement staffing in perpetuity); 
 


 The developer must provide evidence that resources exist to provide 
substantial and effective annual public outreach to educate residents on 
fire safety and emergency response for the life of the project (a funding 
mechanism must be implemented to ensure fire agency has staffing for 
public education  in perpetuity);    
 


 Any flammable vegetation/habitat areas that are proposed within a shelter-
in-place development should be carefully studied and evaluated as part of 
the FPP. 


 
 Shelter-in-Place is more appropriate for projects that have a strong form of 


supervision and leadership, frequent and on-going fire safety training and 
drills, abundant fire safety measures, and full site management that is 
accountable for maintaining fire safety measures.  Examples include 
organized camps or similar uses that can be regulated via an ongoing 
discretionary permit.    


 
5.7 Alternatives to the Standards 


 
Due to unique site characteristics, there may also be combinations of site/project 
improvements and opportunities that make adequate mitigation achievable. The 
standards listed below are considered a “starting point”.  Nothing in these standards 
precludes a FAHJ and/or the County from identifying other measures that would 
adequately mitigate unique site characteristics/conditions.   


 
 The type and number of fire apparatus available to serve the project are reliable, 


well-staffed and redundant.  Examples include multiple engines with full-time 
career or reserve staff, with travel times approximating the “first–in” engine. 
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 Adequate funding is legally committed in perpetuity to the fire authority for 
staffing inspections, enforcement and educational programs. 


 
 Vegetation around the access and project has low fire-carrying potential and 


flame length. 
 


 The project is supported with a public water system with fire hydrants along 
access roads at distances and with fireflow as prescribed in the fire code.   


 
 An adequate fuel management zone separates the project and open space 


areas. 
 


 The project is located in a developed area or an area with long-standing 
agricultural operations.   
 


 The project provides funding in perpetuity to support adequate fire agency 
staffing for fire suppression, fire code enforcement and community safety 
education.  An example would be the establishment of a Community Facilities 
District to assist in the long-term funding of fire district operations and 
management. 
 


 An on-going discretionary permit that runs with the property that includes 
conditions that regulate activities/operations.   An example would be a Major Use 
Permit or an Administrative Permit. 
 


 Adequate road widening and improved road surfacing that generally improves 
the access to the subject property and surrounding uses.  
 


 Security (privacy) gates or other types of barricades are generally discouraged 
as they can obstruct civilian egress and responder ingress during a fire 
emergency. However, in certain circumstances, gates can be allowed if they 
provide a rapid and reliable means of firefighter ingress and unobstructed egress 
for civilian evacuation as determined by the FAHJ. Refer to section 5.2.1.2 of 
these guidelines. 


 
5.7.1 Required Findings for Alternatives to Standards 
 
Certain site-specific situations may make the strict adherence to the County Fire Code or 
County Consolidated Fire Code either impracticable or infeasible.  The fire code official is 
authorized to approve a modification to the fire code requirements, such as an 
alternative material or method of construction, where the fire code official finds that the 
proposed design is satisfactory and complies with the intent of the provisions of the 
code.  If a modification is proposed, the requirements of the County Fire Code and 
County Consolidated Fire Code specific to modifications apply.  Documentation of the 
modification must appear not only in the FPP, but also in the files of the FAHJ as 
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prescribed in the Fire Code.  The modification must be supported by “findings” including 
the following: 
 


 That special individual reasons that make the strict letter of the code impracticable;  
 
 That the modification is in compliance with the intent and purpose of the code; and, 


 
 A map showing the proposed location of the mitigation/exception measures. 


 
 That such modification does not lessen health, life and fire safety standards.     


 
5.7.2 Scenarios where Acceptable Alternatives are Unlikely 


 
There may be situations where a combination of site conditions/constraints, such as 
those listed below, are so severe that it is unlikely that sufficient mitigation could be 
provided.   


 
 Project site is surrounded by large wildland areas with little existing or planned 


surrounding development.   
 
 The primary access road is substandard with no proposal to 


adequately/reasonably improve it. 
 


 Project site is surrounded by steep slopes and significant topographical 
constraints that could intensify fire behavior or limit fire suppression operational 
flexibility. 
 


 Legal access rights have not been obtained for the primary access road and any 
necessary secondary access road. 
 


 Fire stations available to serve the project site are located substantial distances 
from the project site such that response by multiple units is significantly delayed. 
 


 The available water supply for fire suppression is limited to tanks, pools or ponds 
that have limited capacity and require pumping operations
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[ATTACHMENT A] 
DEFINITIONS 
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garage, building or related facility that is 
designed primarily for human habitation 


r facilities are not considered 


Veg


 fronds and 


Wil


Wil
tures and other human 


g Code.)


. 
 
 
 


or man-made, w
allowing a fire to  has 


d to 
St


increased safety for emergency fire 
equipment and evacuating or sheltering 
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 authority having jurisdiction (FAHJ) 
– The designated entity providing 
enforcement of fire regulations as they 
relate to planning, construction and 
development.  This entity may also 
provide fire suppressi
emergency services. 
l modification zone – A strip of land 
where combustible vegetation has been 
thinned, modified or both and partially or 
totally replaced with approved drought-
tolerant, fire-resistant and/or irrigated 
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to reduce the flammability of a tree 
species.  Maintenance includes, but is 
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other flammable vegetation, living or 
dead, standing or down, that is not 
classified as ignition-resistive. 


dland-urban interface – The area 
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developments meet or intermingle with 
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[Attachment B] 
 


SUMMARY OF REVISIONS 
 


Guidelines for Determining Significance and Report Format and Content Requirements 
for Wildland Fire and Fire Protection were originally approved on March 19, 2007. The 
following is a summary of revisions made since original document approval.  
 
Second Revision, August 31, 2010 
 
 Updated to incorporate changes to the County Fire Code and County Consolidated 


Fire Code 
 Improved standards for dead end roads 
 Improved standards for Shelter-in-Place 
 Various editorial changes 


 
First Revision, December 19, 2008 


 
 Updated to incorporate changes to the Fire Code and the Building Code 
 Updated to change California Department of Forestry (CDF) to CAL FIRE 
 Added standards for dead end roads 
 Various editorial changes 
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PURPOSE 
 


The purpose of this document is to describe the format and content of a Fire Protection 
Plan.  These guidelines apply to maps, spreadsheets and reports completed for all 
privately initiated discretionary projects reviewed by the Department of Planning and Land 
Use.  These guidelines are designed to: 
 


 Ensure the quality, accuracy and completeness of reports and to aid in staff’s ability 
to review reports/assessments in a consistent manner 


 
 Provide enough information to make appropriate planning decisions and to make 


determinations regarding conformance with applicable regulations 
 
 Increase the efficiency of the environmental review process and to avoid 


unnecessary time delays 
 


 







 


TABLE OF CONTENTS 
 
 


1.0 INTRODUCTION .................................................................................................... 1 
 1.1 General Guidelines for Writing a Fire Protection Plan ........................... 1 
 1.2 General Guidance and Key Compliance Points for Preparing a  
  Fire Protection Plan ................................................................................... 2 
   
2.0 REPORT FORMATS .............................................................................................. 4 


2.1 Fire Protection Plan – Full Report Outline............................................... 4 
2.2 Fire Behavior Model (Appendix to Full Report)......................................10 
2.3 Fire Protection Plan – Letter Report Outline ......................................…15 
 


 
TABLES 


Table 1 BEHAVE Plus 5.0.1 Worst case sustained winds (10 minute average  
 and peak) Fuel Model 1 at 50% slope ..............................................................12 
Table 2 BEHAVE Plus 5.0.1 Worst case sustained winds (10 minute average  
 and peak) Fuel Model 4 at 50% slope ......................................................13 
Table 3 BEHAVE Plus 5.0.1 Worst case sustained winds (10 minute average 
 and peak) Fuel Model 10* at 50% slope ...................................................14 
 


 


 


 


 
 







Report Format and Content Requirements        1 
Wildland Fire and Fire Protection   


1.0 INTRODUCTION 
 
The Fire Protection Plan (FPP) shall follow the formats and guidance in this document.  
The overall length of the FPP and the amount of information included will vary depending 
on the size and scope of the project, the combustible vegetation threat, the unique 
topographical/geographical conditions of the site, and the type of emergency response 
(i.e. fire or medical). Following the submittal of a discretionary project, the County’s 
Scoping Letter may require that one or more of the following be submitted: 
 


 Fire Protection Plan (Full Report) 
May be required, pursuant to the County Fire Code and County Consolidated Fire 
Code, for larger projects or where the site has topographic, geographic, and/or 
combustible vegetation conditions that require detailed review and analysis. 
 


 Fire Fuel Assessment (Fire Behavior Model) 
May be required in conjunction with a Fire Protection Plan (Full Report) for larger 
projects and/or projects with high fuel loads and/or steep topography.   
 


 Fire Protection Plan (Letter Report) 
Can be authorized by the County for projects that are located within the State 
Responsibility Areas and limited to infill projects with virtually no wildlands in the 
immediate vicinity.  The FPP – Letter Report fulfills the requirements of the County 
Fire Code and County Consolidated Fire Code and may be prepared by the project 
applicant or the applicant’s representative.  The FPP – Letter Report is a simple 
narrative documenting site information and fire code compliance, and is not 
intended to require the services of a Fire Consultant.  If upon review of the FPP – 
Letter Report code issues are determined to be unresolved or inadequately 
addressed, a Full Report will be required.    


 
1.1 General Guidelines for Writing a Fire Protection Plan 
 
 Contents 
 


 The overall content of an FPP is outlined in the County Fire Code and the 
County Consolidated Fire Code. 


 
 Format 
 


 Unless an exception is granted by the County, every draft FPP shall have the 
components described in this Report Format and Content Requirements 
document. 
 


 DOCUMENTS THAT DO NOT CONTAIN ALL OF THE MANDATORY 
SECTIONS DESCRIBED IN THIS DOCUMENT WILL NOT BE ACCEPTED 
AS COMPLETE BY COUNTY STAFF UNLESS AN EXCEPTION IS 
APPROVED BY THE DIRECTOR OF THE DEPARTMENT OF PLANNING 
AND LAND USE (DPLU). 
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Electronic Format 
 


 Any draft text submitted electronically to the County for comment and review 
shall be formatted in Microsoft Word (2003 version or later).  Staff may also 
request draft text to be submitted in PDF files.  The electronic submission of 
draft text should be placed on a CD.   


 
 Document Length 


 
 The length of the draft FPP must be kept to the absolute minimum.  The 


document shall be only as long as required to accurately convey the 
pertinent fire code issues and to contain the level of analysis required to 
legally comply with the CEQA.  Extraneous and "filler" material must always 
be omitted from the FPP.   


 
 Editorial Matters 


 
 The draft FPP must be properly edited for correct format, spelling, grammar, 


page numbering, internal consistency and other editorial matters.  It must 
also be consistent with project submittals.  The draft FPP must be prepared 
in a clear format, written in clear language for review and understanding by 
decision-makers and the public (see CEQA Guidelines, § 15140).  Complex 
and extremely analytical materials must be summarized and simplified, with 
the details and harder to comprehend materials placed in the technical 
appendices. 
 


 The draft FPP must be written in a factual and objective manner.  The 
document must provide a good-faith effort of full disclosure (e.g. if code 
requirements are not met, that information must be stated, accompanied by 
proposed mitigation measures). 
 


 The draft FPP must cite all documents used in its preparation including, the 
section number of any relevant codes or regulations.  Other documents may 
be incorporated by reference, provided that the referenced document is 
summarized in the draft FPP and is made available for public inspection at a 
public place identified in the draft FPP, which shall include a County office. 


 
1.2 General Guidance and Key Compliance Points for Preparing a Fire Protection 


Plan 
 


 Include only information that is directly pertinent to the FPP.  Do not include 
extraneous, surplus, and anecdotal information. 


 
 Instead of simply referring to "County Policy ...," specify whether the cited 


document is an official Board of Supervisors Policy, a Departmental Policy, or 
an informal policy or practice. 


 
 Use consistent terminology.  For example, do not refer to “Fire Behavior Model” 


in one section of the report and “Fire Model” in another. 
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 Present discussion and analysis with a tone that is professional, academic and 
impartial, rather than argumentative or project advocacy. 


 
 Where other documents are incorporated by reference, explain the purpose for 


doing so and briefly describe or summarize the part or parts incorporated.  The 
reference should be placed in the applicable narrative sections. 


 
 Provide factual SUPPORT and RATIONALE for all conclusions stated. 
 
 Check the accuracy of all factual statements.  For example, do not state that a 


County regulation sets forth a particular requirement if, in fact, it does not. 
 
 With the exception of the FPP – Letter Report, reports should be technical in 


nature. 
 


 Reports should be concise and written in a professional manner suitable for 
peer review.  Staff may reject reports based on quality if the report is written in 
such a manner that a timely and accurate review cannot be completed. 
 


 Attached plot plans and maps must be to standard engineering scale and 
contain a north arrow and both number and bar scales.  A scale of 1” = 160 feet, 
or 1” = 80 feet would not be acceptable. When maps are reduced, they must be 
scalable by using a standard engineering scale (e.g. 1” = 10’ (or 100) thru 60’ (or 
600’) in 10 foot intervals).  Irrespective of scale, all maps and plot plans must be 
clearly legible to County staff.     
 


 In draft copies of the report, all changes made in response to staff comments 
must be shown in strikeout/underline form.  “Strikeout/underline” draft and 
“clean” copies should be submitted simultaneously.  Final copies of the report 
must be clean, with all editing marks removed.   
 


 The Draft Fire Protection Plan will be reviewed for technical accuracy and 
completeness by a County Fire Code Specialist and the fire district’s Fire 
Marshal, if appropriate.  The plan is considered to be draft until County staff 
determines the report to be complete. 


 
 The FPP shall use mandatory, not permissive language, as the document will be 


binding on the project if the project is approved. 
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2.0 REPORT FORMATS 
 
2.1 Fire Protection Plan – Full Report Outline 
 
BINDER COVER & COVER PAGE 
 
The Cover Page of the FPP Full Report shall include the following information: 
 


 Project common name 


 Project applications numbers.  Must include all associated discretionary permit 
numbers (e.g.TM XXXX, TPM XXXXX, ZAPXX-XXX) and the environmental log 
number (Log No. XX-XX-XXX) 


 Date of the original report, followed by the date(s) of all iterations 


 Principal author’s name, firm name and address 


 Signature of principal author 


 Project applicants’ names and addresses 


 A statement that reads:  “Prepared for the County of San Diego”  


 Color photo of the project site 
 
TABLE OF CONTENTS AND HEADINGS 
 
The table of contents must follow the order and format outlined in this document.  Page 
numbers should be assigned when possible.  Titles of each attachment/appendix should 
be listed in the order in which they are found in the document.  The Table of Contents 
must be formatted in the following manner: 
 


CHAPTER I. CHAPTERS SHALL BE SPECIFIED BY NUMBER AND 
SHALL BE PRESENTED IN BOLD AND IN ALL CAPS 


 
I.I First level subchapters shall be specified by number 


and shall be presented in upper and lower case, 
bold, and underlined 


 
I.I.I Second level subchapters shall be specified 


by number and shall be presented in upper 
and lower case, and bold. 


 
I.I.I.I Third level subchapters shall be 


specified by number and shall be 
presented in upper and lower case, 
italics, and bold. 
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EXECUTIVE SUMMARY  
 
The purpose of the Executive Summary is to provide a quick reference for the public and 
decision-makers.  Therefore, the language should be less technical than that used in the 
remainder of the document and should be no more than one page in length.  The 
Executive Summery should include a brief summary of the project, the 
topographic/geographic and combustible vegetation conditions/challenges of the site and 
surrounding areas, existing fire related services, potential project impacts/issues and 
proposed mitigation.  The summary should include a brief discussion of anticipated fire 
behavior in the vicinity, based in part on fire behavior modeling (expanded in the body of 
the FPP).  No information should be provided in the summary that is not further explained 
elsewhere in the document.   
 
Chapter 1. INTRODUCTION 
 
Every Fire Protection Plan shall include the following introductory language: 


 
This Fire Protection Plan (FPP) has been prepared for the (insert common name of the 
project here).  The purpose of the FPP is to assess the potential impacts resulting from 
wildland fire hazards and identify the measures necessary to adequately mitigate those 
impacts.  As part of the assessment, the plan has considered the property location, 
topography, geology, combustible vegetation (fuel types), climatic conditions, and fire 
history.  The plan addresses water supply, access (including secondary/emergency 
access where applicable), structural ignitability and fire resistive building features, fire 
protection systems and equipment, impacts to existing emergency services, defensible 
space, and vegetation management.  The plan identifies and prioritizes areas for 
hazardous fuel reduction treatments and recommends the types and methods of treatment 
that will protect one or more at-risk communities and essential infrastructures.  The plan 
recommends measures that property owners will take to reduce the probability of ignition 
of structures throughout the area addressed by the plan. 
 
1.1 Project Location, Description and Environmental Setting 


 
1.1.1 Project Location   
Discuss the project location in the local and regional context.  Include a copy of the site 
plan/plot plan with topographical overlay.  If the subject site is adjacent to steep 
topography or dangerous fuels, additional mapping information may be required. 


 
1.1.2 Project Description 
Provide a very detailed description of the project, including all on-site and off-site 
components.  An 8.5”x11” or 11”x17” copy of the proposed subdivision map/plot plan must 
be attached to the report as a numbered figure(s).  The project description should be as 
detailed as possible and, at a minimum, include the following information (additional 
information may be required): 


 
 Size of project site and area proposed for development. 
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 Purpose and scale of proposed uses associated with the project, such as 
residential development or recreational camping. 


 Proposed structures (size, location, purpose, etc.). 


 Location of all easements, including those for biological open space, steep slopes, 
riparian areas, limited building zones, utilities and roads. 


 Proposed or potential uses within open space or riparian areas. 


 Off-site improvements, such as for roads or utility extensions, and brief analysis of 
existing off-site road conditions (e.g. width, grade, and paving).   


 
1.1.3 Environmental Setting 
 
Describe the physical characteristics of the subject site and surrounding areas.  At a 
minimum, the Environmental Setting section must include the following information: 


 
 Dates of all site inspections/visits conducted 


 Topography 


 Vegetation (type and density)  


 Fuel loads   


 Fire history for the area  


 Elevation 


 Climate (general and seasonal) 


 Public and private ownership of land in the vicinity, particularly any preserved lands 
adjacent or contiguous to the site 


 A description of the existing land uses on site and on surrounding lands   
 
Chapter 2. GUIDELINES FOR THE DETERMINATION OF SIGNIFICANCE 
 
Detailed guidelines for the determination of significance are identified in section 4 of the 
Wildland Fire and Fire Protection Guidelines for Determining Significance.  This section of 
the FPP must list those thresholds as described under section 4 and explain how the 
project complies with those thresholds. 
 
Chapter 3. ANTICIPATED FIRE BEHAVIOR IN THE VICINITY 
 
The applicant should provide a fairly brief narrative of anticipated fire behavior in the 
project vicinity in terms of fuels, terrain, weather, and intensity, both before and after 
mitigation (if any).  This narrative should include a brief summary of fire behavior modeling 
results, and set the tone for project analysis and mitigation measures that follow.  This is 
the appropriate chapter in which to review FIRE HISTORY. 
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Chapter 4. ANALYSIS OF PROJECT EFFECTS 
 
This section must include an evaluation of project compliance with the Significance 
Guidelines listed in section 2.0, above. The project must be analyzed to identify potential 
adverse impacts and to identify adequate mitigation measures for impacts resulting from 
wildland fire hazards.  At a minimum, an analysis must include an evaluation of the 
following areas:   
 
4.1 Adequate Emergency Services 
This section of the report must discuss the following: 


 
 Fire jurisdiction providing service, location of the nearest fire station obligated to 


respond, and its emergency responsibility 


 Travel distance and travel time (include methodology used) 


 Compliance/non-compliance with the San Diego County General Plan   


 First alarm response to wildland fire and to structure fire  
 


4.2 Fire Access 
The analysis must include a description of the existing off-site and proposed on-site road 
network, including the following: 


 
 Main/additional access 


 Road widths, angles of approaches/departures, obstructions (gates), fire lane 
marking and turnarounds, including analysis of off-site roads from a public-way and 
all deviations from fire code requirements 


 Road grades and surface improvements 


 On-going road maintenance (identify entity responsible and private funding 
mechanism) 


 Compliance/non-compliance with codes/regulations and significance standards 
 


4.3 Water  
 
4.3.1 For projects inside a Public or Private Water District: 


 
 Provide a copy of the Water Service Availability Form along with a map that shows 


existing and proposed hydrant locations and spacing 


 Fireflow in mains in wildland areas for new development must be a minimum 2500 
GPM, unless reduced by the fire authority having jurisdiction, consistent with code 


 Compliance/non-compliance with codes/regulations and significance standards 
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4.3.2 For projects outside a Public or Private Water District:  
 


 Demonstrate compliance with County Fire Code or Consolidated Fire Code 
 
4.4 Ignition-Resistant Construction and Fire Protection Systems 


 County Building Code specifies construction standards for all structures located 
within the Wildland-Urban Interface areas.  Provide a list of the structures and their 
uses and clearly identify proposed deviations from applicable sections of the 
applicable codes.  Justification must be provided for alternatives to code 
requirements; DO NOT simply repeat the code.  
 


 Identify fire sprinkler requirements. 
 


4.5 Fire Fuel Assessment   
 Summarize the wildland and non-native fuels on and adjacent to the site and their 


potential threat of burning, prior to Vegetation Management. 


 


4.6      Fire Behavior Modeling 
 Summarize fire behavior modeling results, linking the results to fuel assessment 


and defensible space.  (Details, such as data input and output, should be presented 
in the Technical Appendices.)  


 
4.7 Defensible Space and Vegetation Management 
This section of the report must: 


 
 Provide an overview of flammable vegetation within and adjacent to the project site 


(type and density, and location relative to specific lots) 


 Identify Fuel Modification Zones (with dimensions) for building pads and access 
roads and link to Fire Fuel Assessment, Fire Behavior Modeling. 


 Include vegetation management (clearing) practices that will be implemented during 
the life of the project and the organization responsible for maintenance.  


 Identify how boundaries of vegetation management zones will be permanently 
identified in the field. 


 Identify plant species that are proposed as part of new landscaping, if known.  


 Demonstrate compliance/non-compliance with codes/regulations and significance 
standards. 


 
4.8 Cumulative Impact Analysis 
This and other projects may have a cumulative impact on the ability to protect residents 
from wildfires.  This project and other development in the area will increase the population 
in the rural areas, which may increase the chances of a wildfire and increase the number 
of people and structures exposed to risk of loss, injury or death.   
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 Explain how the project and other proposed development in the area may contribute to 
this cumulative impact and what mitigation measures are proposed to address this impact 
(e.g. establishing/participating in a Community Facility District, project compliance with or 
exceeding codes/standards).    


 
Chapter 5. MITIGATION MEASURES AND DESIGN CONSIDERATIONS  
 
Briefly describe proposed mitigation measures and design considerations.  For each 
measure, state the impact being mitigated.  Some mitigation measures MAY require 
additional details or analysis of potential impacts. 


 
Chapter 6. CONCLUSION 


 
For each significant impact, determine if the proposed mitigation measures have reduced 
the significance level to “less than significant” in accordance with the stated Significance 
Guidelines and, if so, explain why.   


 
Chapter 7. LIST OF PREPARERS AND PERSONS AND ORGANIZATIONS 


CONTACTED 
 
Provide a list of preparers, noting each person included on the County list of approved 
consultants.  Note that the principal author must be on the County list or the report will not 
be accepted.   


 
Chapter 8. REFERENCES 
 
Include a list of all references used in the report (not personal references for the preparer.) 
 
TECHNICAL APPENDICES 
 
The Table of Contents for the Appendices must list each document attached to the report 
in the order in which it is included.  The following documents must be included in the 
report, either in the text (if size is appropriate) or as an appendix: 
 


 Site Map/Plot Plan with topography overlay 


 Aerial photo of site and immediate vicinity – with property lines shown 


 Photos of the site at ground level 


 Fire Model (if required) 


 Completed and signed form “DPLU #399F – Project Facility Availability Form for 
Fire” 
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2.2  Fire Behavior Model  


 
Summary Narrative 
As part of the Fire Behavior Model, a Summary Narrative must be included that provides 
an overview of the assumptions and findings.  Please ensure that the narrative includes 
discussion of wind compression, spotting potential, fire location/direction, assessment of 
neighboring fuel beds, and topographical impacts.  The language should be less technical 
than that used in the Fire Model Report and should be no more than one page in length.   
 
Use of Model Inputs - Caveat 
The Fire Behavior Model is a tool for fire authorities to estimate the behavior of fire that is 
moving towards a structure given certain assumptions.  The Fire Behavior Model is only 
an estimate and not designed to replace eye-witness accounts or the experience of the 
local FAHJ who is familiar with wildland fire behavior.   
 
The standard weather parameters that are discussed below are designed to provide local 
FAHJ and fire consultants with a generally accepted set of model inputs to ensure overall 
fire modeling consistency for certain fuel types.  The inputs are not stagnate and will 
constantly be revised and amended as additional information becomes available and 
modeling software changes.  The County will post changes to these standard weather 
parameters on DPLU’s website as the changes occur.  Before finalizing modeling inputs, 
fire consultants must contact the local FAHJ to confirm that the model inputs proposed are 
reasonably accurate for the area being considered.   
 
Note that BehavePlus is not the only recognized fire model that is available; it is identified 
in this report only because it is a model currently most used by fire consultants.  Three fuel 
models are listed as a comparison of fire behavior values under BehavePlus, but other 
recognized models may be used.  Use of these alternative models will be accepted if the 
consultant provides documentation that supports and justifies the assumptions that are 
used.   
 
Model Inputs – Historical Background 
The requirement to submit a Fire Protection Plan for development in wildland areas has 
demonstrated a need for a generally accepted set of weather parameters for extreme fire 
conditions during summer time and Santa Ana fire weather patterns.  
 
Analysis of 44 years of weather data (1961-2005) from the USDA Forest Service’s 
Weather Information Management System (WIMS) provides a sampling of weather 
patterns across San Diego County. The County is divided into five climate zones from the 
coast to the desert. (Climates of San Diego County, Agricultural Relationships, University 
of California, Agricultural Extension Service, and U.S. Weather Bureau.)  Daily afternoon 
weather observations were manually taken at selected fire stations across the county 
between 1961 and the early 1990’s. Remote Automated Weather Stations (RAWS) 
replaced manual observations beginning in 1992.  http://famweb.nwcg.gov/weatherfirecd/ 
 



http://famweb.nwcg.gov/weatherfirecd/
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Fire Family Plus software (USDA Forest Service) was used to summarize and analyze 
historical daily fire weather observations and to compute fire danger indices based on the 
National Fire Danger Rating System (NFDRS).  
 
Weather data from April 15th through December 31st was chosen to represent the general 
limits of the fire season. Fires have occurred between January 1st and April 14th, but while 
dangerous fire weather conditions occur during this period, they typically are not as severe 
as September and October weather conditions. Including winter weather records would 
dilute the data and add numerous winter storms that require manual interpretation. 
Summer fire conditions were derived from records beginning on June 15th and ending 
September 15th. 
 
Maximum wind speed data was checked for reasonableness by comparing speed with 
surrounding stations.  Winds associated with winter storms were identified by cross 
checking with precipitation and relative humidity observations and then excluded. Santa 
Ana wind season is assumed to start on September 15th.  Wind speed is measured at 20 
feet above the ground and averaged for at least 10 minutes. 
 
Maximum wind speed was calculated by taking the difference between the maximum 
recorded wind speed and the 99th percentile wind speed, adding this difference to the 99th 
percentile wind, adding 10 percent for a safety margin, and rounding the answer up. This 
had the effect of throwing out the outliers while including the highest reasonable winds.  A 
table showing days with winds over the 99th percentile is included for each zone.  Peak 
wind for each zone is the highest recorded wind by a RAWS during the Cedar fire 
(October 26, 2003). 
 
The program for calculating fire behavior and spread requires temperature and relative 
humidity ranges as inputs.  Temperature ranges of 90°-109°F and relative humidities of 
5%-9% are reasonable for most areas of the county under Santa Ana conditions. 
 
The Burning Index graph is included for reference.  It represents the relative difficulty of 
controlling a wildfire and is calculated from temperature, wind, relative humidity, fuel 
(vegetation) moisture and wind. 
 
Actual weather records may be used in lieu of these numbers if they can be demonstrated 
to be representative of the actual site, recorded by a recognized system, and represent at 
least five years of data.  
 
 
 
 
 
 







Table 1 
BEHAVE Plus 5.0.1 


Worst case sustained winds (10 minute average and peak) Fuel Model 1 at 50% slope 


Zone Period Temperature 
Relative 
Humidity 


Sustained 
Wind Speed 


Burning 
Index (99%) 


Rate of Spread 
Feet/min 


Flame 
length 


Summer 70-89°F 30-34% 17 mph 41 300 8 


Santa Ana 90-109°F 5-9% 18 mph 64 470 10 Maritime 


Peak 90-109°F 5-9% 22 mph - 550 11 


        


Summer 90-109°F 10-14% 19 mph 57 430 9 


Santa Ana 90-109°F 0-4% 21 mph 112 600 12 Coastal 


Peak 90-109°F 0-4% 26 mph - 730 13 


        


Summer 90-109°F 10-14% 19 mph 119 430 9 


Santa Ana 90-109°F 5-9% 28 mph 145 730 13 Transitional 


Peak 90-109°F 5-9% 41 mph - 730 13 


        


Summer 90-109°F 5-9% 18 mph 153 470 10 


Santa Ana 90-109°F 5-9% 24 mph 168 730 13 Interior 


Peak 90-109°F 5-9% 56 mph - 730 13 


        


Desert Summer 90-109°F 5-9% 18 mph 153 470 10 


 Santa Ana 90-109°F 5-9% 24 mph 168 730 13 


 Peak 90-109°F 5-9% 56 mph - 730 13 
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Table 2 
BEHAVE Plus 5.0.1 


Worst case sustained winds (10 minute average and peak) Fuel Model 4 at 50% slope 


Zone Period Temperature 
Relative 
Humidity 


Sustained 
Wind Speed 


Burning 
Index (99%)


Rate of Spread 
Feet/min 


Flame 
length 


Summer 70-89°F 30-34% 17 mph 41 480 47 


Santa Ana 90-109°F 5-9% 18 mph 64 620 56 Maritime 


Peak 90-109°F 5-9% 22 mph - 700 60 


        


Summer 90-109°F 10-14% 19 mph 57 989 50 


Santa Ana 90-109°F 0-4% 21 mph 112 740 61 Coastal 


Peak 90-109°F 0-4% 26 mph - 870 65 


        


Summer 90-109°F 10-14% 19 mph 119 615 54 


Santa Ana 90-109°F 5-9% 28 mph 145 1100 73 Transitional 


Peak 90-109°F 5-9% 41 mph - 1600 87 


        


Summer 90-109°F 5-9% 18 mph 153 620 56 


Santa Ana 90-109°F 5-9% 24 mph 168 870 66 Interior 


Peak 90-109°F 5-9% 56 mph - 2400 105 


        


Summer 90-109°F 5-9% 18 mph 153 620 56 


Santa Ana 90-109°F 5-9% 24 mph 168 870 66 Desert Chaparral 


Peak 90-109°F 5-9% 56 mph - 2400 105 
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Table 3 
BEHAVE Plus 5.0.1 


Worst case sustained winds (10 minute average and peak) Fuel Model 10* at 50% slope 


Zone Period Temperature 
Relative 
Humidity 


Sustained 
Wind Speed 


Burning 
Index (99%)


Rate of Spread 
Feet/min* 


Flame 
length* 


Summer 70-89°F 30-34% 17 mph 41 - - 


Santa Ana 90-109°F 5-9% 18 mph 64 - - Maritime 


Peak 90-109°F 5-9% 22 mph - - - 


        


Summer 90-109°F 10-14% 19 mph 57 - - 


Santa Ana 90-109°F 0-4% 21 mph 112 - - Coastal 


Peak 90-109°F 0-4% 26 mph - - - 


        


Summer 90-109°F 10-14% 19 mph 119 - - 


Santa Ana 90-109°F 5-9% 28 mph 145 - - Transitional 


Peak 90-109°F 5-9% 41 mph - - - 


        


Summer 90-109°F 5-9% 18 mph 153 30 10 


Santa Ana 90-109°F 5-9% 24 mph 168 40 11 Interior 


Peak 90-109°F 5-9% 56 mph - 100 17 


        


Summer 90-109°F 5-9% 18 mph 153 - - 


Santa Ana 90-109°F 5-9% 24 mph 168 - - Desert 


Peak 90-109°F 5-9% 56 mph - - - 
* Surface Fire Only.  Behave does not model crown fires in timber fuel types 







Report Format and Content Requirements        15 
Wildland Fire and Fire Protection   


. 
2.3 Fire Protection Plan – Letter Report Outline 
 
The Fire Protection Plan (FPP) – Letter Report is for project applicants who are 
processing minor projects that have little to no anticipated risk of loss, injury or death 
involving wildland fires.  Discretionary permits that may qualify for a FPP – Letter Report 
include projects that are located within the State Responsibility Areas and are “infill” 
projects with virtually no wildlands in the immediate vicinity.  The FPP – Letter Report may 
be prepared by the applicant or the applicant’s representative, instead of a fire consultant.  
However, the applicant may employ the services of a fire consultant to prepare a Letter 
Report FPP.  The Letter Report FPP preparer does not have to be on the County’s 
approved list of consultants. 
 
If upon review of the completed FPP - Letter Report, the County determines that 
code issues are unresolved or inadequately addressed or the project cannot comply 
with required conditions that are specified in the “Project Exposure to Wildland 
Fires” section below, the project does not qualify for a FPP – Letter Report, and a 
FPP – Full Report will be required.  The Full FPP Report must be prepared by a 
consultant currently approved by the County for such reports, and must follow the 
prescribed format. 
 
The FPP – Letter Report must be written in the following format.  Guidance on how to 
complete certain sections of the report is shown in (italics).  Questions on how to complete 
the form can be directed to the DPLU Fire Service Section at (858) 694-2960. 
 
(Date) 
       
County of San Diego  
Department of Planning and Land Use 
5201 Ruffin Road, Suite B 
San Diego, CA 92123    
 
(Local Fire Agency/District Having Jurisdiction) 
(Address) 
(City, State, Zip) 
 
SUBJECT:  FIRE PROTECTION PLAN – LETTER REPORT  
 (Project Common Name) 
 (Project Application Number – e.g. TPM ####) 
 (Assessor Parcel Numbers e.g. ###-###-##-00) 
 
This Fire Protection Plan (FPP) – Letter Report is submitted pursuant to the County Fire 
Code and County Consolidated Fire Code, to address the adverse environmental effects 
that a proposed project may have from wildland fire and to provide mitigation of those 
impacts to ensure that the project does not expose people or structures to a significant risk 
of loss, injury or death involving wildland fires.   
 
PROJECT DESCRIPTION 
 







(Briefly describe the project being proposed – acreage, parcel size range (e.g.     “24.5 acre 
parcel in A-72 zone divided into four 4.0 to 6.5 acre residential lots”) 
 
ENVIRONMENTAL SETTING 
 


1. Location: (give the community where the project is located [e.g. Fallbrook] and 
describe the character of the area that surrounds the subject property , i.e. how it is 
currently developed) 


2. Topography: (generally identify the terrain of the site and adjacent properties (e.g. 
land is generally flat immediately off Access Street for 100 yards followed by rolling 
hills.  Unusually high steep terrain can be found in the northwestern corner of the 
site and beyond ) 


3. Geology: (describe any geological features that might affect access roads or 
building pad design, or increase or reduce wildfire potential on the site.) 


4. Flammable Vegetation: (discuss the type and density of vegetation – this 
information is typically available in the project Biology Report.  If a Biology Report is 
not required for your project, generally describe the types of plants that are found on 
the property and the density of vegetation.) 


5. Climate: (identify general climate and seasonal events – e.g. “coastal or west 
sloping valley or mountainous or desert climate – subject to Santa Ana wind events, 
flash flooding”, etc.) 


 
PROJECT EXPOSURE TO WILDLAND FIRES 
 
1. Water Supply:  (Describe how water is going to be supplied to the project. NOTE:  If 


the project is outside the boundaries of a water district, include the following language in 
this section of the FPP – Letter Report: “All proposed structures shall have a water tank, 
with size, location and fire department connection (FDC) consistent with the County and 
Consolidated Fire Code.”   


 
 If the project is inside the boundaries of a water district, a copy of the Service 


Availability Form for water must be attached to this FPP – Letter Report.  Furthermore, 
include the following language in this section of the FPP – Letter Report:  “Hydrants 
shall be located along fire access roadways as determined by the Fire Marshal to meet 
operational needs, at intersections, at cul-de-sacs, and at intervals pursuant to the 
County and Consolidated Fire Code.  Required fireflow in water main is 2500 gallons 
per minute. 
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2. Fire Access Roads 
 


Location.  (Describe the location of all access roads and the number of parcels that will 
access each road, include development pads and driveways). Explain how the primary 
access road complies with the distance thresholds specified under the County Fire 
Code and County Consolidated Fire Code. 


 
Width:  (Describe the width of all access roads.  NOTE: All fire access roads including 
driveways must be improved to a minimum 16’ width all-weather surface suitable for 
travel by 50,000 lb. fire apparatus.  Fire access roads serving more than two single-
family dwellings shall be a minimum 24’ wide with all-weather surface suitable for travel 
by 50,000 lb. fire apparatus.  
 
Vertical Clearance:  (Include a statement that “minimum vertical clearance of 13 feet 6 
inches must be maintained for the entire required width of fire access roads”.) 
 
Grade:  (Describe the maximum grade in percent for the roads and driveways.  NOTE:  
Grades greater than 15% are not permitted without mitigation; grades greater than 20% 
are prohibited.) 
 
Surface:  (Describe the surface improvements for all roads and driveways. Be specific 
rather than quoting this entire code section).   


 
3. Setback from Property Lines:  (The minimum setback from any property line in high 


hazard areas is 30 feet (even though Zoning Setback may be less). Exceptions may be 
allowed if parcels are smaller than one acre, upon review and approval from the FAHJ 
and County.  Minimum setback from property lines abutting national forests, open space 
preserves, and designated riparian areas is 100 feet.  The applicable statement must 
appear in this section, and any such forest, preserve or riparian areas must be 
identified.)  


 
4. Building Construction:  (The Report must include the following statement:  “All 


structures shall comply with the ignition-resistive construction requirements: Wildland-
Urban Interface areas of Chapter 7A of the County Building Code.”) 


 
5. Fire Protection Systems:  (The Report must include the following statement:  “All 


habitable structures and attached garages shall have residential fire sprinklers per 
County Code or County Consolidated Code requirements.”) 


 
6. Defensible Space:  (The Report must include the following statement: “A minimum 


100-foot Fuel Management Zone will be established and maintained around all 
structures over 250 square feet in size.  No off-site clearing is required or authorized.”) 


 
7. Vegetation Management:  (The Report must include the following statement:  


“Prescribed Defensible Space (fuel management zones) will be maintained by the 
property owners at least annually or more often as needed.  Boundaries of fuel 
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management zones will be clearly and permanently marked.  Plants used in the 
Defensible Space will be from an approved fire resistant planting materials list that is 
maintained by County of San Diego, Department of Planning and Land Use.”) 


 
8. Fire Behavior Computer Modeling:  Based on preliminary evaluation by the County 


Fire Marshal, Computer Fire Behavior Modeling is not required for this FPP – Letter 
Report (Note: Contact the Fire Authority Having Jurisdiction [FAHJ] to confirm). 


 
 
 
 
 
 


   


Prepared By (Signature) 1 Date Printed Name Title 
 


 
 
 
 
 


  


Property Owner (Signature) 1 Date Printed Name 
 


 
1 The FPP – Letter Report will not be accepted without original signatures. 
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Technical Memorandum 
Review of Draft Environmental Impact Report for the Village at Squaw Valley 
Specific Plan 
 
July 13, 2015 
 
Prepared for Sierra Watch 
Prepared by: Tom Myers PhD 
Hydrologic Consultant, Reno NV 
 


SUMMARY 


THE DRAFT ENVIRONMENTAL IMPACT REPORT OVERESTIMATES THE AMOUNT OF WATER IN SQUAW 


VALLEY AND UNDERESTIMATES DRAWDOWN FROM PROPOSED GROUNDWATER PUMPING 


The Olympic Valley aquifer is small compared to the demand imposed on it.  Recharge to the aquifer is 


approximately equal to the current demand, and pumping currently pulls water from Squaw Creek. 


Future development will increase the amount of water drawn from the creek and lower groundwater 


levels beneath meadows and riparian vegetation.  The draft environmental impact report (DEIR) for the 


expansion of the Village at Squaw Valley acknowledges but grossly underestimates these impacts.  The 


DEIR relies on an erroneous estimate of far more recharge to the aquifer than actually occurs because it 


uses a grossly incorrect estimate of precipitation in the valley.  This excessive precipitation drives the 


numerical groundwater model which is used to estimate most of the other predictions discussed in the 


DEIR.  The DEIR also underestimates drawdown because the modeling is based on nine pumping wells 


when the water supply assessment (WSA) assumes that just six well will be needed.  The modeling 


spreads drawdown over a larger area than will actually occur.  These problems with the hydrogeologic 


analysis will cause impacts to sensitive habitats to be much higher than predicted. 


The conceptual flow model for the Olympic Valley aquifers includes recharge from rainfall on the alluvial 


valley, from runoff through streams on the alluvial valley, and from mountain runoff percolating into the 


aquifer at the mountain front.  During runoff periods, the stream in the western part of the valley 


percolates water to the aquifer until groundwater levels rise level to the stream.  Taking the form of 


runoff and stream flow, groundwater discharges into the creek as long as the groundwater level is above 


the stream level.    Late in the summer season in most years, the groundwater level falls below the 


stream bottom so that groundwater discharge to the stream ceases.  Current pumping in this area 


increases the rate that groundwater levels decrease and proposed future pumping will increase the 


length of dry stream segments and the time period during which the stream is dry.  Climate change that 


increase the ratio of rain to snow and snowmelt to occur earlier will increase the length of the dry part 


of summer during which the groundwater does not discharge to Squaw Creek in the western part of the 


valley.   


East of the village, the meadow and a non-channelized, meandering, stream gains flow from 


groundwater discharge most of the time because groundwater levels remain high most of the year.  


There is little current or proposed pumping in the middle of the meadow to cause drawdown and affect 
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streamflow.  Drawdown is concentrated in the western reach of Squaw Creek but does extend into the 


meadow just east of the parking area and increase critical low flow and drawdown conditions. 


THE DEIR USES AN ESTIMATE OF RECHARGE THAT IS GROSSLY TOO HIGH.  THIS ERROR CAUSES MANY 


OTHER ASPECTS OF THE ANALYSIS TO MINIMIZE THE PROJECTED IMPACTS 


Recharge depends on precipitation reaching the valley floor, but the high mountain precipitation 


reported in the WSA is grossly wrong, being estimated as 263 inches per year for 1993 through 2011 


which at a 1:10 ratio equates to 219 feet of snow.  The Snotel site for the valley shows that that the 


annual average for that period is 80.6 in/y.  This erroneous precipitation estimate is prominent in DEIR 


references since 2011.  Recharge used in the groundwater model increased from about 680 af/y in 2001 


to about 3800 af/y because the precipitation estimate increased.  Running much more water through 


the model caused the calibrated hydraulic conductivity to be increased by an order of magnitude which 


in turn decreases the predicted drawdown caused by pumping.  The recharge overestimate also makes 


more water available to be pumped over a longer time period which offsets pumping demands and 


limits predicted drawdown. 


THE GROUNDWATER MODELING FOR THE PROJECT MINIMIZES THE PREDICTION OF PUMPING 


IMPACTS BY SPREADING PUMPING OVER MORE NEW WELLS THAN ARE PROPOSED TO BE 


CONSTRUCTED 


The groundwater model used nine new municipal wells to simulate future water supply conditions and 


predict drawdowns even though the WSA determined that only six new wells would be constructed.  


Extra wells spread the predicted drawdown over a larger area and makes the vertical drawdown much 


less.  In fact, simulated pumping of the expected 2040 demand from existing and proposed new wells 


caused the model to estimate less drawdown in areas than the current pumping causes.  


THE DEIR UNDERESTIMATES THE PROJECT’S DEMAND FOR WATER AND FAILS TO CONSIDER A RANGE 


OF LIKELY DEMAND DISTRIBUTIONS 


Projected water demand could be incorrectly incorporated into other analyses in the DEIR for at least 


two reasons.  The demand was based on occupancy during the economic recession from 2009 through 


2011 and is therefore likely too low.  Adjusting this to closer to full occupancy and a few demand factors 


could increase overall project demand as much as 80%.  The second is the distribution of demand.  More 


demand especially in late summer would cause even more drawdown lengthening dry periods and the 


length of dry stream. 


Potentially underestimated demand drawn from more wells than necessary, too much recharge and 


aquifer parameters that are too transmissive because the model runs too much recharge through it, and 


ignoring climate change which could decrease the recharge period together cause the DEIR to 


underestimate impacts caused by the project.   


The presentation of impacts in the DEIR are not as quantitative as they should be.  The DEIR should 


include a much more quantitative assessment of drawdown at various locations.  Rather than simple 


assessments of whether the drawdown takes the water level below a given threshold, such as ten feet 


beneath a stream or riparian area, the DEIR should present drawdown frequency graphs at each point of 


interest.  This would show how much longer the project would draw the groundwater below certain 


levels, rather than simply assessing whether it goes below a threshold.  The DEIR should also provide 
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improved quantitative descriptions of the changes in flow to Squaw Creek.  It should show the changes 


in flow for different time periods. 


THE DEIR FAILS TO ANALYZE ENVIRONMENTALLY SUPERIOR PUMPING PRACTICES 


The DEIR analyzes just the alternative of increased pumping associated with increased development.  An 


alternative that should be considered is pumping from certain wells based on the effects it would have 


on the creek.  For example, pumping from wells near the creek has the largest impact on streamflow 


during the period which streamflow is decreasing from snowmelt runoff to being dry in the western 


portion of the project.  An alternative would be to concentrate pumping near the creek during runoff to 


draw as much from the creek as possible and to pump as far from the creek as possible during baseflow.  


When the creek is dry, the effect of pumping near it is much less so the pumping distribution is less 


important at that time. 


THE DEIR DOES NOT ASSESS QUANTITATIVELY THE IMPACTS OF CHANNEL RESTORATION ON SQUAW 


CREEK.  THE DEIR MAKES UNPROVEN CLAIMS ABOUT THE NEW CHANNEL DECREASING SUSPENDED 


SEDIMENT IN THE STREAM.  ESTIMATES OF SEDIMENT TRANSPORT THROUGH THE PROJECT ARE TOO 


SMALL 


The project proposes a restoration of the currently channelized section of Squaw Creek through the 


project site.  The new channel will increase the flood conveyance and also increase the size of a 


floodplain that high flows can access.  The channel will include a low-flow channel as well.  The DEIR 


does not provide a substantial quantitative analysis of the new channel.  However, the new channel will 


probably decrease the sediment transport through the reach by capturing some on the widened 


floodplains.  This will decrease sediment entering the meadow reach which could increase the erosive 


capacity through the meadow and cause more erosion in the meadow.  The DEIR has not considered 


these impacts, but could do so by including a water surface profile analysis that considers sediment 


transport 


The project will have little impact on sediment flowing off of the upstream watershed areas, but the 


DEIR predicts that transport from the developed areas will reduce from 200 to 175 tons/y.  This is a 


small proportion of the almost 39,000 tons/y generated by the watershed.  The DEIR has 


underestimated sediment production at high flows from all areas, therefore the overall estimates of 


sediment production may be too small. 


THE DEIR DOES NOT ACCOUNT FOR THE EFFECTS THAT CLIMATE CHANGE WILL HAVE ON THE 


PROJECT’S ABILITY TO MEET DEMAND WITHOUT CAUSING ADDITIONAL IMPACTS 


The DEIR has a chapter concerning climate, but it mostly deals with greenhouse gas emissions from the 


project.  The chapter notes potential changes in snowfall and runoff due to climate change, but there is 


no consideration in the groundwater model simulations of future conditions of climate change causing 


more precipitation to fall as rain or for snowmelt occurring earlier in the year.  Climate change is also 


likely to lengthen the dry, or no-recharge, period of a year so there will likely be longer periods during 


the summer when the stream is dry and no recharge is occurring.  
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INTRODUCTION 


The draft Village at Squaw Valley Specific Plain EIR (DEIR) reviews plans to develop the proposed Village 


at Squaw Valley Specific Plan (VSVSP), an expansion of hotel and residential development in Squaw 


Valley CA.  The expansion would include a substantial increase in the amount of groundwater pumped 


for residential and commercial uses in the valley.  A separate water supply assessment (WSA) (Farr West 


et al. 2014) was prepared to evaluate whether there is sufficient water available for the project.  The 


DEIR attaches the WSA as Appendix C and refers to it throughout the water supply discussions.  


This technical memorandum reviews hydrogeology and water resources aspects of the DEIR.  I 


completed a separate review of the WSA and attached the review to this memorandum as Attachment 


2.  The DEIR refers to many hydrogeology studies done as part of the WSA, so my review of the WSA 


supplements this DEIR review.  There are overlaps in review comments because of the similarity of the 


analysis in each document. 


DEIR Chapter 13 contains the primary discussion on hydrogeology, but other chapters add to or rely on 


the hydrogeology section.  Chapter 6 considers the impacts that changes to the hydrogeology have to 


biological resources.  Chapter 14 discusses how changes in public services affect water resources and 


chapter 18 discusses cumulative impacts which includes the hydrologic and water resources impacts of 


full development in Squaw Valley. 


The DEIR compares the project-induced conditions to baseline conditions.  Because the project would 


occur along with other local growth, the 2040 WSA scenario is with project along with cumulative 


development in the valley.  Baseline is “a description of the physical environmental conditions in the 


vicinity of the project, as they exist at the time the notice of preparation is published …” (DEIR, p 1-3).  


The DEIR determines baseline groundwater conditions as those that would occur due to pumping at the 


level of development that existed when Placer County issued the notice of preparation, or October 10, 


2012, not the groundwater conditions as exist on that date. 


The format of this technical memorandum follows that of the DEIR.  There are major sections on 


biological and hydrogeological resources, following the Chapters 6 and 13 in the DEIR.  Discussions of 


public utilities and cumulative impacts are included in the relevant sections.  Subsections include the 


impact and mitigation features as specified in the DEIR.  


BIOLOGICAL RESOURCES 


The biological resources chapter describes and analyzes project impacts to ecosystems on and around 


the project site.  From a hydrologic perspective, the ecosystems of most importance are those 


associated with the streams, specifically the main channel and North and South Forks of Squaw Creek, 


and the Olympic Channel.  Squaw Creek flows through the project site and a meadow east of the site.  


Also of importance are riparian areas, wetlands, jurisdictional or not, and seeps.  The hydrologic issues 


primarily pertain to groundwater development for the proposed project, to sediment transport to and 


through the project site, and to stream habitat issues as affected by grading and proposed stream 


restoration. Increased groundwater pumping (over existing or baseline conditions) will lower the water 


table which would change groundwater flows to and from the stream and lower groundwater levels 


below meadows and riparian areas.  Stream channel restoration of Squaw Creek will change streamflow 


and sediment transport through the reach and into the meadow. 
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Land cover maps 1 and 2 show the ecosystem, or land cover, types through the project area.  They 


include various sensitive habitats, such as intermittent stream and seeps.  DEIR descriptions of the 


sensitive habitats (DEIR, p 6-10 – 6-14) are insufficient and inaccurate because they do not explain their 


dependency on groundwater and runoff.  For each habitat, the description should include how the 


vegetation gets its water – whether it survives on snowmelt and rainfall with groundwater too deep to 


supplement late in the summer or whether it is partially dependent on groundwater.  It should also 


describe the average depth to groundwater in spring and fall.  This type of description is necessary 


because the availability of groundwater controls these habitats and the proposed project would affect 


groundwater more than just about any other development factor. 


The same suggestions regarding groundwater dependence applies to DEIR Tables 6-2 and 6-4.  The 


description of habitat in Table 6-2 notes soil moisture and the presence of seeps and springs, but to 


understand the effects groundwater management could have it is necessary to know the groundwater 


conditions for the species.  Table 6-4 lists the area of specific wetlands and other waters of the U.S., but 


should also provide the depth to groundwater to assess the impacts of groundwater management.  


Additionally, the DEIR should add a table of special status species potentially on the site (Impact 6-8) 


showing their groundwater requirements, both required and as existing on the site. 


The description of Squaw Creek states that there are “deeper pockets of water … behind boulder 


clusters within the stream channel” (DEIR, p 6-11), referring to stream segments in the meadow east of 


the proposed project.  Deep pockets may contain water perennially and can be quite valuable habitat, 


and GANDA (2014) considers the impacts of lowering groundwater on this habitat.  The DEIR should 


better describe this deep pool habitat because of its importance.  A detailed map of the intermittent 


stream reaches (DEIR, p 6-10, -11) is also necessary, including a detailed map of the reach over which 


Squaw Creek is channelized. 


Impact 6-1:  Removal or degradation of sensitive habitats (jurisdictional wetlands, wet meadows, and 


riparian vegetation) 


Impact 6-1 concerns the direct removal of wetland, meadow, and riparian habitat by construction and 


ancillary effects of the project that can affect these habitats.  Ancillary effects are those caused by 


groundwater drawdown or changes in surface or groundwater flows.  Simulated monitoring wells in the 


groundwater model are used to track the groundwater level under the stream and sensitive wetlands, as 


described and critiqued below in the section regarding Impact 13-5.  The effects of groundwater 


drawdown on sensitive habitat are assessed using simulated monitoring wells in the groundwater 


model.  The hydrogeologic effects contribute to other impacts discussed in the biology chapter, 


including most directly Impact 6-2 (Disturbance or loss of Sierra Nevada yellow-legged frog habitat), 


Impact 6-3 (Disturbances to nesting raptors and special-status birds), and Impact 6-8 (Disturbance or 


loss of special-status plants).  With respect to hydrogeology, the comments herein regarding Impact 6-1 


apply to the habitat being affected for the other biological impacts. 


Meadow Vegetation 


Groundwater management will lower groundwater levels below the various thresholds specified for 


specific vegetation types more frequently than currently happens (DEIR, p 6-42).  However, the DEIR 


does not specify, based on model results, the increased periods over which these effects will occur.  In 


other words, under the baseline condition, water levels may drop below the threshold for several 
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weeks, but under the WSA 2040 or project conditions this period groundwater levels being below the 


threshold may be longer.  The DEIR does not discuss this impact.  For example, regarding meadow 


vegetation, under WSA 2040 conditions, the driest years “would have seasons where groundwater levels 


drop below the threshold of meadow functionality for the majority of the growing season” but because 


this die off is a “regular part of ecosystem function,” the DEIR claims that meadow vegetation will return 


during wetter years and concludes the “reduction in meadow vegetation or vegetation productivity 


during dry years would be minimal and temporary” (DEIR, p 6-44)  However, the DEIR does not explain 


or provide evidence in support of this conclusion. 


The DEIR should specify how long simulated drawdown exceeds the threshold during baseline 


conditions and during WSA 2040 conditions.  The DEIR should include a map showing the areas in which 


groundwater levels will drop beneath certain thresholds for specified time periods. 


Riparian Vegetation 


The DEIR discussion concerning riparian vegetation has the same issues as for meadow vegetation. The 


DEIR claims that cottonwoods can be found where groundwater tables are up to 29 feet below ground 


surface (bgs) and that cottonwoods and willows can be found in the western channel of Squaw Creek 


where “groundwater elevations can reach 15-17 feet below the ground surface” (DEIR, p 6-42).  Deep 


roots as observed near Squaw Creek indicate that the groundwater level lowers to these levels as often 


as annually (Id.).  These statements should have a reference.  The DEIR notes however that “long-term 


survival and productivity of established and young trees in cottonwood and willow forests appears to 


typically require groundwater less than 10 feet from the surface and any rapid declines in groundwater 


depth are not greater than 3.3 feet from lowest annual baseline levels for more than a few weeks or 


year to year” (Id.).  The various studies referenced (see DEIR p 6-42) are for areas other than Squaw 


Valley.  The fact that cottonwood and willow roots in Squaw Valley are substantially lower than the 10-


feet threshold specified by the many studies cited in the DEIR indicates strongly that groundwater 


conditions already stress the existing riparian vegetation.  It is probable that existing conditions would 


not allow new riparian trees to become established in areas where the groundwater levels already drop 


below ten feet bgs.  The DEIR should consider a threshold at the depth of the existing roots in addition 


to the 10-foot threshold (DEIR, p 6-43). 


The establishment of seedlings requires “groundwater depth from surface <3.3 feet” (DEIR, p 6-43), 


therefore the DEIR should provide graphs or analysis comparing the time the water table is within 3.3 


feet of the surface for both baseline and WSA 2040 conditions.  Pumping will cause the water level to be 


more than 3.3 feet below baseline for much more than a few weeks in many years.  The DEIR’s 


argument that this causes no problem (DEIR, p 6-42) is obviously wrong. The DEIR should assess the 


additional time the WSA 2040 condition water level is more than 3.3 feet below baseline by year to 


show a quantitative analysis.  Additionally, germination of seeds requires the ground surface to be 


saturated (see biologists report reviewing the DEIR), so the DEIR should report similarly the frequency of 


the water table being at the ground surface for baseline and project conditions. 


There are at least three significant thresholds affecting riparian vegetation – 3.3 ft bgs, 10 ft bgs, and 15 


to 29 ft bgs, as described in the previous two paragraphs.  The water table in many model cells drops 


below these threshold in some years under baseline conditions but under WSA 2040 conditions the 


groundwater level will drop below the thresholds for longer time periods in more years (I review the 


accuracy of the graphs analyzing the groundwater levels below in the groundwater review section).  To 
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quantitatively assess the increased times the groundwater level is below the thresholds, the DEIR should 


present a drawdown frequency analysis for each monitored model cell showing the actual time 


groundwater levels go below various levels.  The DEIR should also provide a graph showing the amount 


of time the drawdown exceeds a given drawdown to compare to known root depths. 


The bullet point statements on p 6-43 could be quantified using the graphics suggested in the previous 


paragraphs.  The DEIR does not present sufficient evidence to support its conclusion that “groundwater 


withdrawals …, if managed as currently modelled, are unlikely to result in mortality to established 


perennial riparian vegetation within the western channel or upper meadow reach” (DEIR, p 6-43, -44).  


The analysis was qualitative, and the preceding paragraphs specified several graphical analyses which 


would allow a quantitative comparison among scenarios, especially between WSA 2040 and baseline 


conditions. 


Additionally, modeling of groundwater management underestimates the actual drawdown because the 


modelers used more wells than projected by the WSA.  The modeling spread drawdown over a larger 


area and caused some predicted water levels to actually be higher than for the baseline.  This is 


discussed in more detail below in the groundwater section. 


Groundwater drawdown causes much of the impacts to the ecosystem, but the DEIR does not show a 


drawdown map.  To show potential impacts, these land cover maps should be shown with the 


minimum groundwater saturation at several time periods, such as after drought periods.  This would 


allow visual consideration of which habitats could be harmed by drawdown and where. 


Water Quality (DEIR p 6-45) 


The DEIR claims that “operation of the Specific Plan” would not create adverse impacts to water quality 


… related to stormwater management from any changes to creek peak flow, total volume, velocity, or 


TMDL” (DEIR, p 6-45).  The DEIR acknowledges that groundwater impacts to vegetation and snow 


storage could cause water quality issues (Id.). 


Groundwater drawdown could kill some riparian or meadow habitat, as discussed above, which would 


cause streambank instability because Squaw Creek’s banks are sensitive to reductions in vegetation 


(DEIR, p 6-46).  Although acknowledging the impact could be significant, the DEIR does not quantify the 


potential pollution. 


The project will not change total suspended sediment or other quality parameters flowing the through 


site substantially because there will be little change in impervious area.  Storm runoff from the project 


site will only change by small amounts, mostly decreasing (Shaw and Roberts 2013).  The project will not 


substantially change operations for the watershed above the project site but will pass flows through the 


site as at present.  The biggest change will be a restoration of the trapezoidal channel.  Details are 


reviewed below in the hydrogeology section, but it must be noted that the DEIR discusses that the 


restoration should decrease sediment transport but does not quantify the amount. 


Proposed Mitigation 


Mitigation measure 6-1c ensures the “adoption of performance standards, thresholds, and 


recommendations from the WSA for well system operation, and requiring consistency with applicable 


groundwater plans” (DEIR, p 6-49).  Project-induced drawdown will probably cause vegetation to 
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respond over time, so monitoring of the vegetation (both meadow and riparian) health is essential.  


Because the impacts manifest slowly, this monitoring could trigger management changes that will help 


prevent bad effects on the vegetation.  Five years of monitoring beyond project build-out is grossly 


insufficient because of the slow manifestation of vegetation change and because of the potential for 


unusually wet years to temporarily compensate for project impacts.  Riparian vegetation monitoring 


should continue until a significant drought has occurred with full project buildout conditions with 


ongoing monitoring. 


A potential compensation for lost riparian vegetation is “irrigation of riparian vegetation to maintain 


existing habitat” (Id.).  This is not a good mitigation strategy because it typically removes more water 


from the same source to mitigate the loss and ultimately exacerbates the problem into the future. 


Mitigation measure 6-1c suggests they substitute modeling for monitoring if the groundwater 


“modelling indicates that changes in groundwater conditions under the proposed groundwater 


management regime would not result in a significant adverse effect to riparian and meadow habitat” 


(DEIR, p 6-50).  This is inappropriate because monitoring is required to verify the modeling is yielding 


accurate predictions.  Modeling is not a substitute for monitoring but rather a means of making choices 


regarding management – choices that may be changed due to monitoring. 


Points in mitigation measure 6-1d are from groundwater mitigation measures and will be reviewed 


below.   


Impact 6-11: Construction phase water quality degradation impacts to fish and aquatic resources. 


This impact concerns the potential for sediment and other pollution to reach Squaw Creek as a result of 


active construction activities.  The DEIR implies that best management practices (BMPs) would be used 


to avoid erosion and sediment problems, and acknowledges that if the BMPs fail the project could cause 


substantial pollution (DEIR, p 6-76).  This is a big “if”, especially in the sensitive environment of Squaw 


Valley.  The DEIR should analyze the effectiveness of proposed BMPs as part of this DEIR. 


The hydrogeology chapter describes mitigation measure 6-11, so these will be reviewed below. 


Impact 6-13: Potential long-term impacts to fish and aquatic resources related to increased 


groundwater extraction … 


This impact addresses impacts to fish and aquatic resources related to groundwater management, 


including the potential for flow changes and the consequent effects on streambank stability (which 


relates to riparian vegetation, as discussed above).  The decreased groundwater levels due to 


groundwater management will decrease flows and impact vegetation, potentially destabilizing banks.  


As noted for Impact 6-1, I review the hydrogeology details below. 


The DEIR makes an important acknowledgement discussing this impact: “However, if the wellfield is not 


configured and operated as indicated in the WSA, longer and more frequent drying periods could occur, 


which could threaten the ability of the creek reaches near the well field to maintain a fish community.  


In addition, vegetation loss resulting from reduced groundwater could lead to potential erosion and 


adverse impacts to fish and fish habitat” (DEIR, p 6-79).  This effectively acknowledges that if the plan is 


not followed, the impacts could be much worse.  The wellfield will not be configured and operated as 


modelled for the WSA because the modeling has more wells than the WSA expects to be required; the 
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WSA estimated a certain number of wells be added to meet demand but simulated several more.  See 


the discussion below on the model and the review of the WSA in Attachment 2.  The DEIR should also 


note that if the groundwater model predictions are not accurate, the impacts could be much worse as 


well. 


Impact 6-14: Long-term changes to fish and aquatic resource habitat in the main Village reach of 


Squaw Creek due to creek restoration. 


In general, the plan intends to restore the channelized portion of Squaw Creek through the main Village 


area.  The DEIR concludes this would be a beneficial impact.  I review details of the hydrogeology below, 


but some of the suggested biologic impacts may be overstated.  It suggests that the areas of deep pools 


at low flow will increase, but this could be countered by the additional drawdown.  If the stream bottom 


is lowered substantially, the increased shallow groundwater could actually increase the groundwater 


discharge from the streambed.  However, increased surface water storage volume in the pools could 


increase the flows in the stream.  The claim that geomorphic restoration would reduce fine sediment 


supply and transport, increase average substrate size, and decrease embeddedness requires verification.  


The hydrogeology review (DEIR, p 13-76) notes that if not done properly, the “creek restoration may not 


provide the anticipated benefits” (Id.). 


HYDROGEOLOGY AND WATER RESOURCES 


The hydrogeology chapter starts with a general description of the watershed and climate, which is 


generally accurate except there is a major error with the precipitation shown for Squaw Valley in 


Exhibit 13-3 and it carries through the DEIR.  The error was also in the WSA (see the review of the WSA 


in Attachment 2).  The suggestion is that annual precipitation at the Squaw Valley Snotel site equals 263 


in/y (DEIR, p 13-7).  If true, this would be the highest precipitation in the country, excepting a spot or 


two in Hawaii.  Records show that only on the coast of Oregon and Washington does annual 


precipitation exceed 100 in/y in the continental United States 


(http://www.currentresults.com/Weather-Extremes/US/wettest.php).  Attachment 1 shows the 


monthly precipitation data for the Squaw Valley Snotel Site.  The annual average for 1993-2011 is 80.6 


in/y, and since 1981, the average is 71 inches.  This is snow-melt equivalent.  The 263 inches at a 1:10 


ratio would be 219 feet of snow.  This erroneous precipitation estimate is prominent in documents and 


analyses since 2011, except for Shaw et al. (2014, p 5) who indicate the Snotel site gives an average 


annual precipitation of 65.2 inches. 


This error leads much of the DEIR analysis and discussion to underestimate the impacts of the water 


development.  This is because the precipitation drives the recharge estimate for the project.  This will 


be discussed in detail below but it means that every estimated impact due to groundwater production 


has been underestimated. 


The DEIR and some of the groundwater reports claim that groundwater levels fully recover even in dry 


years.  However, data presented in the DEIR contradicts that statement.  Groundwater levels fluctuate 


10 to 15 feet seasonally and recover to within 10 feet in half of the years.  (DEIR, p 13-13).  It is not 


appropriate to say that "even in years with below average precipitation groundwater levels rose to 


"near the maximum elevations" (DEIR, p 13-13) in a basin that only recovers to a fraction of the annual 


fluctuation in half of the years.  Exhibit 13-8 demonstrates clearly that the average groundwater annual 


maximum fluctuates up to at least seven feet (J-93 to J-01).  The aquifer is generally no more than 150 



http://www.currentresults.com/Weather-Extremes/US/wettest.php
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feet thick (Hydrometrics 2014, West-Yost 2003), so the maximum levels fluctuate almost 10%.  The 


overall average fluctuation is almost 15 feet. 


The DEIR also relies on the WSA’s conclusion that recharge is rejected because it is available when the 


basin is already full.  It is not correct to state that runoff is “rejected as recharge” (DEIR, p 3-17) due to 


the aquifer being full.  DEIR Exhibit 13-9 does not support this conclusion but shows the aquifer is 100% 


saturated at most in small parts of two years.  In other years, the maximum percent saturation is always 


a few percent less than full.  Exhibit 13-8 shows up to ten feet available in an aquifer that fluctuates 


from 10 to 15 feet.  During snowmelt and significant rain events, substantial runoff may occur because 


the snowmelt or rainfall rate exceeds the ability of the soil to accept it as infiltration or because the soil 


has become saturated and cannot accept more infiltration.  This is different from saying that the aquifer 


is full and rejecting recharge. 


The DEIR erroneously claims that “pumping from existing wells during periods when Squaw Creek is 


flowing … captures only a small amount of extracted water from the creek” (DEIR, p 13-18).  The claim 


then that “current groundwater pumping does not substantially alter stream flow” (Id.) is wrong.  The 


WSA estimates that a municipal well pumping at a “customary 8-hour pumping cycle” would capture 


only 2% of its flow from Squaw Creek.  The estimate of the amount of water drawn from Squaw Creek is 


likely too low because the calculation does not account for cumulative effects because it assumes that at 


the beginning of any pumping cycle the amount being drawn from the creek is zero.  Hydrometrics used 


a standard formula (Hunt 1999) to estimate the amount of water that the pump test draws from the 


creek (Hydrometrics 2013a, p 17).  Assuming they applied the method properly, they estimated that 


after 51 hours of pumping (test #1, see Hydrometrics 2013a), 17% of the amount being pumped was 


being drawn from Squaw Creek.  Hydrometrics minimized the importance of this by estimating the 


amount drawn from the creek over the entire 51-hour period as less than ½ percent of the creek’s total 


flow during that period.  Over an eight-hour pumping cycle, the amount captured was much less.  The 


WSA analysis assumes that no more water is drawn from the creek after pumping stops, but this does 


not account for water drawn from the creek due to drawdown that remains when pumping stops.  This 


drawdown replenishes the aquifer by pulling water from storage elsewhere in the aquifer and from the 


creek, either by reversing discharge to the creek or by directly drawing from the creek.  Ultimately 


changes in streamflow are necessary to fill the drawdown because all pumping is a new discharge from 


the aquifer which must be taken from another discharge from the aquifer.  This analysis error leads the 


DEIR and WSA to underestimate the amount of water that pumping draws from the creek. 


Surface Water Quality 


Total suspended sediment (TSS) is the primary water quality issue for Squaw Creek, although the DEIR 


also mentions nitrates and phosphorus.  Squaw Creek is on the 303(d) list for sediment load (DEIR, p 13-


25).  DEIR Table 13-7 specifies the TMDL sources and loads and Table 13-8 specifies the target 


reductions in sediment load.  Total sediment production from the watershed is 37,900 tons/y with dirt 


roads, graded ski runs, and undisturbed areas producing the highest sediment delivery; undisturbed 


areas are considered uncontrollable so the future reductions must come from other areas.  Dirt roads 


and ski runs are to be reduced by 60 and 50%, respectively.  Residential and commercial area sediment 


loads are to be reduced by 25% but the TMDL is just 200 tons/y from these sources; the project would 


primarily affect this source.  Interestingly, alluvial channel erosion inputs 2100 tons/y and is considered 
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uncontrollable, but the geomorphic restoration of the trapezoidal channel may reduce erosion and 


therefore sediment (DEIR Chapter 6, Shaw et al. 2014, reviewed below). 


TSS from the site is grossly underestimated because the relations developed to estimated TSS 


underestimate TSS at high flow rates.  This occurs because sediment production is highly nonlinear in 


this watershed.  The error applies to baseline and with project conditions.   


The errors may be seen in Shaw and Roberts (2013) Figure 3, which relates TSS flux (kg/day) and 


discharge (cfs) at the confluence of the north and south forks of Squaw Creek, the Olympic channel, 


downstream of the existing village, and for runoff from the urban area (determined as the difference in 


measurements above and below the site) (Shaw and Roberts 2013, p 6-7).  At higher flow rates, most 


data plots above the regression line (Shaw and Roberts Figure 3).  This indicates the regression (a log-log 


regression) line is biased to give results that are too low for flows higher than certain rates.  At the 


confluence of the north and south forks, at flow rates higher than 100 cfs, at least eight points are 


higher than the regression line while just three are below the line; similarly for the site downstream of 


the project site, at least twelve points are above while just three are below the line for discharge 


exceeding 100 cfs.  For runoff from the urban areas, at least five points plot above the line and none 


below it for discharge exceeding 20 cfs.  These regression lines will underestimate the sediment flux for 


flow rates higher than the flow rate at which the actual data plots above the regression line.   


At high flows, the sediment discharge equations grossly underestimate TSS.  This error carries into the 


sediment hydrographs for the site for the 100 year event (Shaw and Roberts 2013, Figure 6) and any 


other return interval event for which flows exceed the values for which the relations are accurate (Shaw 


and Roberts 2013 Figure 7).  


Other sources of error in the sediment runoff estimates include: 


 The discharge and TSS/discharge relations (Shaw and Roberts Figures 1 and 3) do not consider 


whether the flow is on the rise or falling leg of the hydrograph.  TSS is usually much higher on 


the rising leg of the hydrograph as the runoff flushes sediment from the watershed, but none of 


the analyses account for this issue. 


 Based on the shape of the simulated storm event hydrographs (Shaw and Roberts Figures 5 and 


7, for example), the simulation did not consider snowmelt.  To the extent the 


sediment/discharge relations resulted from flows that were partially snowmelt, the simulated 


TSS hydrographs are based on the wrong assumptions. 


 The sediment/discharge relations may be combining points literally drawn from different 


populations; some points occur during snowmelt runoff, some are likely during baseflow, and 


some are just rainfall/runoff.  The discharge data (Shaw and Roberts Figure 1) clearly range 


throughout the year, and although many occur in the spring there are also some in the fall.  


Considering the low flows, some are clearly baseflow (which may have almost no sediment and 


should not be included in statistics with runoff events). 


 The relations for the urban area were developed by taking the difference between below and 


above the site.  Due to measurement error, low estimates for urban flow should not be included 


because they are primarily just measurement error. 


In summary, total suspended sediment from the site for both existing and with-project conditions for 


high flows is significantly underestimated.  This could lead to faulty design of the channel through the 
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site because more sediment than designed for could settle thereby decreasing the conveyance capacity.  


The loss of sediment settling in the channel could lead to cleaner water reaching the meadow which 


could cause erosion.  Failing to consider these sediment budget issues for the channel restoration 


portion of the project could lead to an incorrect underestimate of the project impacts to the stream 


channel in the meadow east of the site. 


The report also estimates nitrate and phosphorus loads.  The same concerns as expressed for TSS 


probably apply, although the rating curves are not provided.  Shaw and Roberts (2013) expects slightly 


lower loads due to the project, primarily due to slightly decreased flow rates from the project.  Those 


conclusions are probably accurate, even if the predicted loads are grossly wrong, as they probably are 


due to the way the quality/discharge data were collected. 


Impact 13-2: Construction phase degradation of surface and groundwater quality 


Most of the issues here are addressed with BMPs, which will protect water quality if they work.  This 


impact includes construction dewatering, but the DEIR does not assess how much dewatering will be 


necessary.  Working in the stream while it is flowing would require diversions and dewatering, but that 


would be mitigated by working during dry periods.  A potentially bigger problem is construction where 


shallow groundwater could flow into the construction works.  This could lower the water table and be a 


source of water that would have to be disposed of in some way.  The DEIR requires a dewatering and 


discharge plan (DEIR, p 13-51), but absolutely fails to discuss what could cause this type of dewatering, 


where and how often it would occur, and overall what the potential impacts are.  The plan for dealing 


with dewatering has not been made available for review and there is no estimate the type of pollutants 


the water could contain.  Because the depth to water is mostly known around the site, the DEIR should 


discuss where there will be temporary dewatering and how the water will be disposed.  Failing to 


estimate the quantity and frequency of dewatering is a failure to disclose a potentially significant impact 


of this project. 


Impact 13-4: Long-term land cover changes and increased groundwater production effects on 


groundwater patterns, recharge, and aquifer storage in the Olympic Valley Groundwater Basin 


This impact considers two vastly different issues.  One is the change in recharge, which is simply due to 


the change in impervious area over the site.  The second is the impacts of increased groundwater 


production, which is a primary huge impact of the entire DEIR, with impacts on hydrologic and biologic 


resources. 


Land-cover changes on recharge 


The site is developed now so the impervious area changes on west portion of the project are not 


substantial.  The DEIR concludes any change is less than substantial (DEIR, p 13-53).  This is probably 


correct, although the DEIR fails to actually estimate the recharge rate.  Only in the groundwater model 


portion of the WSA and DEIR analysis is recharge considered.  The groundwater modeling completed for 


the WSA and this DEIR ignores the impervious land cover and simulates a recharge zone all across the 


west basin, including on impervious developed areas; see the groundwater model review below.  This 


clearly is in error.  The recharge rates from this recharge zone did not reflect the fact the area is covered 


with impervious asphalt and buildings.  It may be argued that the overall amount of recharge is the same 
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but because of impervious area it should have been input to the model differently.  However, the 


amount of recharge estimated is grossly too high because of the high precipitation estimates. 


Changes to the East Parcel, which is currently undeveloped, could be important and the DEIR fails to 


consider them.  The project would add “approximately 4.24 acres of impervious surfaces” (DEIR, p 13-


53) in that area, but the DEIR dismisses this as not being “in a groundwater recharge zone of importance 


to the OVGB” (Id.).  It is however a tributary to the Truckee River and this lost recharge will be lost to the 


Truckee River system.  While it may just be runoff earlier during the season when the recharge would 


have occurred, the change in pervious area could change the timing of flow from current conditions; it 


could decrease baseflow in the Truckee River during the time of year that groundwater discharge to the 


river is most important.  This could be manifestly important in years like this one (2015).  Instead of 


considering it, the DEIR ignores this critical groundwater flow by stating it is not important. 


Groundwater production effects 


Groundwater management is the major groundwater impact of the project because the increased 


pumpage due to the development would be 234 af/y on top of the existing water use in the valley of 


841 af/y, (DEIR, Table 18-11), for a total 1075 af/y.  The valley will grow in other ways adding 131 af/y so 


the total projected demand in 2040 is 1205 af/y.  This significant change represents a substantial draw 


on the aquifer and could substantially impact many biological factors as well.  There are substantial 


issues with how this demand could be distributed through the year. 


A potential large source of error in the demand is the occupancy rate, which I discuss in greater detail in 


the review of the Water Supply Assessment in Attachment 2. Occupancy could be up to 80% higher than 


the estimated rate because the WSA assumes annual occupancy is 55.2% based on observed rates from 


2009 through 2011, a significant recession period.  Full occupancy would be 80% higher than the 


recession-era occupancy, therefore the water supply sufficiency estimates should be based on much 


higher potential demand even if the underlying estimates are accepted as accurate.  Actual occupancy 


will likely be temporally variable, therefore the water supply sufficiency analysis, and analysis of 


environmental impacts for the DEIR, should consider future demand in a variable fashion.  This means 


that the simulation of future demands should consider periods with occupancy much closer to full. 


Another issue regarding demand is seasonal timing, as in which seasons the demand is higher and lower.  


The projections in the WSA rely on past distributions and on the monthly occupancy rates from 2009 


through 2011 (Hunt and van Dyne 2014).  The projected demand peaks in July and August (Figure 1), 


which during most years is after recharge has decreased and ceased.  The primary issue is that more of 


the future demand will occur during a period of the year when less water is available.  Climate change, 


which will decrease recharge during late summer, will exacerbate this issue. .    
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Figure 1:  Monthly full-development, 2040, demand for the Village at Squaw Valley.  The total is 234 af. 


SVPSD uses a MODFLOW-based groundwater flow model to simulate groundwater conditions in the 


project area (DEIR, p 13-55).  Therefore, impacts presented in the DEIR depend on the efficacy of this 


groundwater model, as do the value of mitigations.  The WSA review attached to this memorandum as 


Attachment 2 reviews some of the earlier hydrogeology studies that go into the groundwater model.  I 


additionally review aspects of the groundwater model as discovered by review of the model input files 


below.  The following comments are of aspects of the analysis that depend on the model or affect the 


model output.  


The WSA concluded six new wells would be necessary “to meet both project and new non-project 


demands” (DEIR, p 13-55), but they simulated nine potential new well locations in the groundwater 


model to “better show how the basin as a whole would function with increased demands” (Id.).   Taylor 


et al. (2014) Table 2 shows nine proposed new municipal wells and their Table 3 shows that all of the 


wells, existing and new with one exception, were simulated to pump the same rate, 54.7 af/y; other 


entities’ wells pump at other rates based on their specific conditions but mostly at rates proportional to 


their historic pumping.  DEIR Exhibit 13-17 shows nine wells labeled as new (07/11, 09/14, 10/12, 15/07, 


15/09, 16/10, 23/12, 38/54, and 45/53).  The impacts shown in DEIR Exhibits 13-18 through 13-21 are 


also for all nine wells.  The estimated drawdown would be less than if just six wells had been simulated.  


The simulation of this scenario with more pumping wells than will actually be used is that it spreads the 


impacts over more wells (Taylor and Reilly 2014). 


The DEIR compares with-project conditions to baseline conditions.  The WSA refers to baseline 


conditions as the “maximum saturated thickness values at specific locations do not change, and were 


derived from model simulations representing historical actual pumping conditions” (Taylor et al. 2014, 


p 14, emphasis added).  The DEIR describes baseline as follows: “An EIR must include a description of the 


physical environmental conditions in the vicinity of the project, as they exist at the time the notice of 


preparation is published …” (DEIR, p 1-3).  This implies that groundwater baseline would be the actual 


water levels that existed when Placer County issued the notice of preparation, or October 10, 2012, but 







15 
 


that is not what the DEIR nor WSA use as baseline.  Baseline as used in the DEIR and WSA is a 20-year 


time series of simulated groundwater levels as determined based on simulated pumping in the 


groundwater model at rates that pertain to the year prior to the baseline date.  Baseline as shown on 


DEIR Exhibits 13-18 and 13-20 is a 20-year time series of water levels at various well locations in the 


project area.   


At locations with wells, baseline is a time series of water levels at those wells as affected by the 


pumping, and seasonal and annual variability in recharge.  Between the wells, baseline is the 


groundwater level resulting from seasonal and annual recharge and as affected by the overlapping 


drawdown from the various pumping wells.  This creates unusual comparisons among baseline and with 


project or 2040 WSA conditions because the pumping distribution is different.  In some locations, the 


baseline conditions does not have a pumping well.  Because the with-project or 2040 WSA conditions 


have more wells and less pumping per well, the future conditions at some locations have less drawdown 


than occurs at present due to spreading the effects over more of the valley.  Comparison of the 


differences between with project and baseline conditions shown on DEIR Table 13-11 shows there is 


more decline (difference between conditions caused by existing pumping and with-project pumping) at 


the new wells than at the existing wells (average decline for average, max, and min for the new wells is 


1.75, 1.11, and 3.65 and for the existing wells is 1.23, 0.71, and 2.33 feet).  An additional factor 


spreading the effects over a larger area is that the DEIR underestimates simulates pumping over nine 


new wells rather than the planned-for six new wells. 


The maximum saturated thickness “occurs when water levels are the highest” (WSA, p ES-3, p 6-5, 


Taylor et al. 2014, p 14) for the baseline conditions.  This occurred in J-93 (DEIR Exhibit 13-18).  Table 13-


12 also shows the Max saturation to be 99 or 100% for most of the listed wells.  The percent saturation 


is the percent that aquifer saturated thickness is of the saturated thickness occurring at the maximum 


water level in J-93 (Exhibit 13-20). 


The DEIR specifies that maintaining 65% is acceptable (see the next paragraph) for water supply in the 


valley.  Simulations as shown for project-only conditions (DEIR Exhibit 13-19) show the average 


saturation remains above 80% and only for a few wells in a few years falls below 80%.  Their significance 


criteria based on 65% saturation are not reached.  This of course depends on the model being accurate. 


The 65% saturation criteria is an operational threshold for maintaining the ability to pump the water 


from the wellfield and has nothing to do with maintaining any environmental conditions.  Taylor et al. 


(2014) decided on 65% after a literature search because that was the deepest drawdown recorded in 


the past at existing wells onsite and it did not cause a problem at any wells as far as they knew.  65% is 


simply the necessary saturation to maintain well pumping efficiency and is meaningless with respect to 


basinwide groundwater management.  The guidance has nothing to do with maintaining a yield or not 


causing other deleterious impacts to the basin, such as lowering discharge to streams and springs.  It 


also does not consider the cumulative effects of overlapping drawdown cones.  In other words, the 


drawdown from one well will affect nearby wells so that the drawdown at any point is a summation of 


drawdown from each well.  It is possible that the saturation could fall below 65% due to these overlaps. 


The DEIR cites the WSA in concluding that the increased groundwater pumping “would not cause any of 


the wells to drop below 65 percent saturation thickness for more than three consecutive months or 


more than four times during the study period” (DEIR, p 13-55).  As noted, this has little to do with 


environmental effects and it also depends on the simulation pumping from nine rather than the 
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proposed six wells.  The implication is that if development occurs as proposed in the WSA, the impacts 


would be less than significant, and only if “different wellfield construction or operations are ultimately 


implemented, groundwater availability and wellfield operations could be adversely affected” (DEIR, p 


13-63).  By design, if the WSA well construction plans are followed, they will be different from those 


simulated in the model. 


Mitigation measure 13-4 is designed to assure that development occurs “consistent with the system 


analyzed in the WSA” (DEIR, p 13-63).  If there are development changes, the mitigation is to ensure the 


effects are similar; essentially the model would be run based on proposed new conditions and the 


results compared with the saturated thickness requirements and to not cause drawdown that will 


“cause substantially more refugia pool drying” than shown in GANDA (2014) (DEIR, p 13-64).  Other 


requirements are that the pumping meet criteria identified in the applicable groundwater plans.  New 


wells would be added to the existing monitoring system, and new data would be used to update existing 


groundwater plans (DEIR, p 13-64). 


The drawback of this mitigation is the assumption that the hydrogeology that went into predicting the 


with-project conditions is accurate.  It assumes the groundwater model accurately predicts the future 


conditions.  I review the model in detail below, but one big problem is that any groundwater model used 


to predict conditions for pumping in excess of rates used for calibration, or in excess of rates ever 


observed at the site, is that the aquifer may respond differently at higher pumping rates than it does 


during the calibration conditions.  In other words, the further beyond the range of conditions used for 


calibration the system is stressed, the more inaccurate predictions may well be.  


Impact 13-5: Groundwater pumping changes to groundwater and surface water interactions and 


water quality within and downstream of the plan area 


The DEIR considers the drawdown beneath model cells used to simulate Squaw Creek.  The DEIR does 


not estimate flow into or from Squaw Creek along its reach because the model was not calibrated to do 


so (my review on the groundwater model suggest they should have calibrated flow to the creek because 


they have sufficient data).  The DEIR presents stream boundary cells through the project domain along 


Squaw Creek (DEIR Exhibit 13-22).  It divides the boundary into seven reaches with simulated 


groundwater monitoring wells at 24 points along the creek (counted from the exhibit).  The simulated 


water levels in the groundwater monitoring wells is not the water level in the stream, which depends on 


the flow depth in the stream.  If the groundwater level is higher than the flow depth, groundwater will 


flow from the groundwater into the stream; if it is lower than the stream, stream water will flow into the 


aquifer.  The DEIR should present simulated flux to/from the seven reaches rather than to the stream as 


a whole. 


The qualitative observations of the simulated water level hydrographs (DEIR, p 13-67) are generally 


accurate, but may not go far enough.  These simulations reveal significant issues with the proposed 


pumping.  Under all conditions, there are “strong seasonal ranges in groundwater elevations” (DEIR, p 


13-67) and “year-to-year variations” (Id.) which are “slightly less than the seasonal range in any given 


year” (Id.).  The greatest reductions are in the far west cells, and the magnitude of decrease is less in the 


east nearing and through the meadow.  DEIR Exhibits 13-23 to -27 provide the water level hydrographs.  


Interestingly, there are many years (DEIR Exhibit 13-23) during which the groundwater levels in the far 


west cells do not rise above the streambed.  These graphs suggest the pumping is not a problem 


because groundwater only rarely reaches the stream.  Because the stream flows every year regardless of 
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drought conditions (Hydrometrics 2013b and c), either the groundwater is not connected to the surface 


water or the model conceptualization is wrong for the west portion of the site.  Possibly the model 


inaccurately simulated recharge from the stream channel in this area (see the model review). 


The area within which the groundwater levels are drawn the furthest below the streambed is the “area 


where the most new wells are planned” (DEIR, p 13-67).  Exhibit 13-17, snapshotted into Figure 2, shows 


that seven of the nine proposed new wells are in the west end of the project area.  The DEIR should 


consider an alternative of putting some of the new wells further east, but still within the proposed 


development area, to estimate impacts and compare them to the proposed project. 


 


Figure 2:  Snapshot of a portion of DEIR Exhibit 13-17 showing the west project area and the location of existing and proposed 
new wells. 


Actual impacts depend on the final locations for the groundwater wells and how they are operated 


(DEIR, p 13-65).  The DEIR provides no rationale for the locations of the proposed new wells.  The DEIR 


suggests that wells near the creek will have little impact during the winter when the stream is full or in 


the late summer when the stream is empty, but that pumping from wells near the creek during mid-


summer when the flow is receding from snowmelt runoff to baseflow will have a significant effect.  As 


noted above in the biology section, this pumping will increase the length of stream that is dry and the 


time period over which it is dry, along with increased depths to water near the stream.  That the DEIR 


recognizes this suggests that it should consider a project alternative that includes pumping from wells 


either to the south or east of the creek during mid-summer conditions to limit the impacts to the creek.  
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It also suggests that the new well locations may not be optimal with respect to minimizing the effect on 


the creek. 


Further east, during most years the simulated groundwater level is above the stream bottom for parts of 


most years (DEIR Exhibit 13-24 - -26).  The length of time the level is below the stream bottom is longer 


during many years at many points, but the graphs are too coarse to make any definitive observations.  


The water level drops below the stream bottom as much as 10 feet further for the 2040 WSA conditions 


than for baseline.  To assess the effect of lengthened dry periods and of the time the groundwater level 


is below various depths, the DEIR should present depth/frequency plots for each point.  Simply, the plot 


should show the proportion of time the water level is below various depths.  For example, there would 


be a percent time the water level is below various levels.  Such graphs would improve the assessment of 


the time the water level is below various critical depths, as may be important for riparian species or 


other species requiring wet refugia. 


Interestingly, Exhibits 13-25 and -26 show the existing stream bed and the proposed level of the 


restored streambed.  For three of the four model cells, the restored bed will be lower than the existing 


streambed, but in one cell (West Cell I), the restored bed is about 2 feet higher than existing.  The 


groundwater model only uses the existing streambed elevation, so it is not appropriate to make 


conclusions from these graphs regarding changes in water level due to restoration.  Simply because the 


streambed will be lower does not mean the stream will more frequently be wet.  More information 


regarding the restoration is needed to know whether the stream bottom will be wet. 


Finally, water level hydrographs for the east cells (DEIR Exhibit 13-27) are above the streambed much 


more frequently, both for baseline and with project conditions.  Groundwater therefore discharges to 


the stream most years, but there are a few dry years with substantial time periods during which the 


groundwater is below the stream bottom.  These sites are in the western third of the meadow area.  The 


DEIR should present similar results further east in the meadow to verify that groundwater levels are 


likewise generally higher than the streambed. 


Impact 13-5 would be mitigated by implementing Mitigation Measure 13-4.  I discussed above that this 


mitigation essentially assumes the hydrogeology and modeling completed for the WSA are correct and 


appropriate for this analysis. 


Impact 13-6: Reconfiguration of Squaw Creek and the Olympic Channel 


The DEIR portrays the geomorphic restoration of the Squaw Creek and the Olympic Channel as a positive 


impact unless it is not properly done, so the mitigation is to simply assure that it is done properly.  The 


DEIR makes various claims but provides no analysis to support those claims.   


The DEIR assumes the design objectives (DEIR, p 13-75) will be met therefore the project will be positive.  


The objectives concerning sediment transport and conveyance are difficult to verify and fail to consider 


some downstream impacts.  A broader channel with various flow-slowing snags will capture sediment 


and allow the stream floodplain and banks to grow naturally.  In concept this is correct, as analyzed by 


Shaw et al. (2014). 


Squaw Creek bed load was approximately 80% of the total sediment load in 1988, a year with above-


average flow (Shaw et al. 2014, p 9).  They recognize that the proportion could change during drier 


years.  Sediment load is divided relatively equally between north and south forks, but 25 to 30 percent 
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of total sediment load is from Olympic Channel (Shaw et al. 2014, p 10).  The even split between north 


and south forks seems inconsistent with the fact that the south fork contains geology with more 


erodible volcanics than the north fork. 


The current trapezoidal channel efficiently passes sediment to the downstream meadow which causes 


sedimentation problems there (Shaw et al. 2014, p 12).  There is also some deposition above the north 


and south fork confluence (Id.).  Capturing sediment in the restored channel will decrease sediment 


entering the meadow reach, which could increase the erosive capacity through the meadow.  Flow with 


lower sediment content can be considered “hungry” for additional sediment and disturbed sections of 


the channel in the meadow could more easily erode to satisfy that additional sediment transport 


capacity.  If the restoration increases the flood conveyance capacity, less water will be temporarily 


detained so that flow rates through the meadow could be increased.  Thus, increased flow rates with 


lower sediment concentration could cause more erosion in the meadow.  The DEIR has simply not 


considered these impacts. 


Impact 13-7: Long-term management of runoff volumes, peak flows, and snow storage, and risks of 


potential degradation to water quality. 


Stormflow from the site would decrease slightly due to different flow paths through the site.  Flows 


from above travelling through the site would change very little due to only minor influence of the 


project offsite (DEIR, Table 13-14). These estimate flows were used with the TSS relations to estimate 


TSS loads for various storm return intervals.  Analysis above of Shaw and Roberts (2013) showed how 


the TSS loads may be grossly underestimated due to the misapplication of statistical methods.  However, 


the project will not have large effects on the sediment entering the site.  According to the TMDL 


analysis, the annual sediment delivery from (uncontrollable) undisturbed sources is 14,000 t/y and from 


(controllable) dirt roads and graded ski runs is 9300 and 9000 t/y, respectively (DEIR, Table 13-8).  This 


sediment loading is from sources that would be allowed to pass through the site as “upstream clean” 


runoff through the Mountain Interception and Conveyance System (DEIR, p 13-77).  The 


residential/commercial area generates a sediment flux of just 200 t/y (Id.), so the existing development 


is not a significant cause of the 303(d) listing nor a significant source in the TMDL.  Predicted TSS from 


the main village area (DEIR, Table 13-7) is of similar order of magnitude to the TMDL calculations (DEIR, 


Table 13-8), which indicates the site will have little effect on the TMDLs for the valley.  In fact, the DEIR 


touts the mountain system as preventing the offsite water from entering the onsite LID systems (DEIR, p 


13-79) so that it can treat onsite water better.  Paradoxically, this may have the effect of allowing more 


sediment to pass through the site and into Squaw Creek because the offsite runoff will not receive any 


treatment and therefore may reach the Creek with less sediment removed than there is currently.  The 


DEIR does not consider the ancillary benefits of allowing some offsite water to mix with the onsite 


system. 


The DEIR mentions low impact development (LID) stormwater quality protection measures but, other 


than in passing does not list the measures nor provide any substantial description of an LID measure.  It 


is therefore difficult to review the value of the LID measures and, therefore, the DEIR fails to adequately 


disclose the measures being used to assure that poor water quality does not run off the site. 
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Cumulative Impacts 


Chapter 18 considers cumulative impacts for the project, primarily considering the effect of additional 


development in Olympic Valley on water resources because groundwater development beyond the local 


valley would have no impacts on the water levels within the valley.  The existing water use in the valley 


is 841 af/y, and the Village at Squaw Valley project would add 234 af/y to the use by 2040 (DEIR, Table 


18-11).  Other cumulative projects would add 131 af/y by 2040 for a total of 1205 af/y (Id.).  Simulations 


of the additional pumping increases the groundwater declines over baseline by an additional several 


feet, but the reduction in percent saturation never goes below 65%, so the DEIR concludes the impacts 


of pumping for the cumulative condition is less than significant, as long as the previously mentioned 


mitigation measure is observed.  The WSA discussed many of the water resources’ issues regarding the 


2040 demand, and my review of that document covers those issues. 


Groundwater Model 


The DEIR uses a numerical groundwater model (Hundt and Williams 2014, Hydrometrics 2013, West-


Yost 2003, Williams 2001) to assess the environmental impacts of meeting demand in the Squaw Valley.  


The WSA used this model to assess the ability of the aquifer to meet demand by determining how 


proposed pumping will affect the percent saturation of the aquifer.  The review of the WSA describes 


the conceptual flow model for the area.  Williams (2001) developed the model initially; there have been 


several updates since then (Hydrometrics 2014, 2013a, 2007a and b).  The model is difficult to review 


because no one report thoroughly documents its current structure and accuracy.  However, the 


important aspect is how well it performs today. 


Hydrometrics provided MODFLOW input and output files for three scenarios for review.  The scenarios 


were baseline, calibration, and WSA runs.  I read the MODFLOW files into GWVistas™ to visually review 


the models.  Hydrometrics set hydraulic conductivity equal to 100 for all model cells so it was not 


possible to actually run the model.  The output files were .hds and .cbb files, or head save and cell by cell 


flow files.  Head save files have the water table or potentiometric surface for each cell and cell by cell 


flow files have flows through the six sides of the cell and change in storage for that cells.  Having read 


the MODFLOW files, I could read the hds and cbb files and look at the results graphically.  I could also 


use features in GWVistas™ to consider mass balance analyses, to plot profiles along any transect, and to 


plot flow or flux hydrographs.  For example, I could determine the model recharge for any time step 


over any section of the model. 


The calibration model runs had 237 time step, with the first one being steady state.  The 236 transient 


time steps totaled 7184 days, or 19.68 years.  Based on the location of a 28 day period, for February, the 


first transient period is May 1993.  Starting with the fourth February, leap days were considered.  The 


last month was December 2011.  The Baseline and WSA runs did not start with a steady state simulation.  


The baseline and WSA runs were transient using 228 transient periods. 


Model Structure 


Figure 3 shows layer 1 and a cross section of the model at column 17, on the west end of the model.  


The green line through the middle of the grid is a stream boundary for Squaw Creek including the North 


and South Forks in the far west and a tributary in the meadow.  It is actually divided into numerous 


Stream segments not identified on the figure.  
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Drain cells in yellow cover most of layer 1.  The head in these Drain cells equals the ground surface and 


conductance is very high.  When the groundwater table reaches the ground surface, the Drain boundary 


removes it from the model domain.  These cells are apparently designed to prevent the water level in 


the aquifer from extending above the ground surface, in an effort to simulate rejected recharge (West-


Yost 2003).  The Drain cells remove about half of the recharge in the current model. 


The dark blue boundary on the far east is a constant head boundary for flow through the moraine 


bounding the east end of the valley.  During the calibration run, the discharge through this end in the 


model is about 660 af/y.  The conceptual model estimate for flow through the moraine was 220 af/y 


(Williams 2001).  In 2003 the simulated flow across the moraine for model calibration was 83 af/y.  The 


boundary was originally applied only in layers 2 and 3 (West-Yost 2003, Williams 2001), now is in layer 1.  


I found no description of why layer 1 was added but it may have been necessary to accommodate the 


much larger recharge running through the current model as compared to the earlier model. 


Groundwater contours show a steep water table near the mountain front on the western third of the 


model (Figure 3).  Groundwater would flow perpendicular to the contours, directly toward the center of 


the model domain and the green stream boundary.  This steepness would require substantially lower 


conductivity in that area, but the K in this area (Hundt and Williams 2014, Figure 6) is over 200 ft/d in 


some areas.  The steep contours are not observed in layer 2 (Figure 4).  The thinness of layer 1 near the 


edge, as can be seen in the cross-section (Figure 3), probably reduces the transmissivity which requires 


the steep gradient.  Layer 2 is no flow, and the groundwater contour in layer 1 is actually lower than the 


bottom of the layer.  This probably does not cause a problem with the overall simulation results, but it 


does suggest localized water balance issues in the west end of the model. 


 


Figure 3: Screen capture of Squaw Valley model layer 1 and cross-section along column 17 
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Figure 4 shows the plan for layer 2 and a longitudinal profile along row #17.  The dark blue boundary on 


the east is the constant head boundary as discussed for layer 1.  There is also one cell of stream 


boundary in the in the middle toward the bottom (south) of the layer.  It lies adjacent to the boundary 


cells in layer 1, and has flows similar to that stream reach, so it is probably part of that stream reach.  


The figure also shows one GHB cell in the north boundary on the east.  Flow through GHB cells are minor 


and this boundary is probably irrelevant.  The cross section shows the changes in thickness of the alluvial 


aquifer varies substantially.  The aquifer thickness would help control the location that water enters and 


leaves the stream by constricting the thickness of the alluvium and the area of the cross-section through 


which the groundwater flows.  The area just west of the meadow where groundwater levels become 


higher and intersect with the stream bottom corresponds with the west end of the thinner section just 


west of the middle of the cross-section (Figure 4). 


The purple line about a third of the distance east from the west boundary is a fault, or slurry wall as 


modeled in GWVistas™ as 1 foot thick with K= 0.3603 ft/d, which is not very impermeable but is 


significantly less conductive than the K values in the model cells around, which are generally greater 


than 14 ft/d and range to greater than 200 ft/d.  The fault appears in all three layers.  It apparently 


flattens the groundwater table west of the fault and causes a several foot step to lower levels east of the 


fault. 


 


Figure 4: Screen capture of Squaw Valley model layer 2 and profile along row 17. 


Layer 3 does not extend as far to the west (Figure 5) as does the layer 1 and 2 model domain (Figures 3 


and 4).  Hundt and Williams (2014) Figure 1 shows the bottom elevation of layer 2 in the west is 


approximately the same as layer 3 just to the east.  The profile in Figure 4 shows that layer 3 pinches to 


west but the aquifer thickness undulates but averages the same as further east.  This western area is the 
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location of many of the pumping wells, so this domain configuration would require that most wells 


pump from just layer 2.  Pumping may be more efficient this way because water would not have to flow 


between layers which would be limited by the vertical anisotropy; this could minimize the drawdown 


caused by the wells.  Now that the model uses MNW routine for wells, the pumping can be as efficient 


from two as from one layer so the model should have layer 3 extend as far west as layer 2 to better 


account for differing vertical conductivity. 


Groundwater contours in the cross-section at column 109 suggest a vertical circulation from layer 1 near 


the boundary through layer 3 and back to discharge to the stream in layer 1 (Figure 5). 


 


Figure 5: Screen capture of Squaw Valley model layer 3 and cross-section along column 109. 


Figure 6 shows how Williams defined recharge zones and Figure 7 shows the most recent (Hundt and 


Williams 2014) variation.  Recharge zones are specified flux boundaries, meaning the modeler specifies 


the rate in length/time.  Williams (2001) apparently set constant values (Figure 6) meaning that water 


entered the model distributed evenly over the area of the zone.  Recharge as applied to the model 


apparently includes many sources of water, including distributed recharge from precipitation on the 


spot, irrigation, leaks from sewer pipes, and others.  Currently, recharge is estimated as a percent of 


monthly precipitation as discussed below.  Zone 9 (Figure 7) covers the current development which 


means the model assumes recharge through the parking lots, which is impossible.  The differing zones 


along the edges of the domain suggests simulation of mountain front recharge. 
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Figure 6:  Williams, Figure 32 showing recharge zones. 


 


Figure 7:  Hundt and Williams (2014) recharge zones. 
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Distribution of recharge through the year depends on the availability of precipitation or snowmelt, so 


Hundt and Williams (2014) distributed precipitation availability during winter as 50% of precipitation 


during the month it occurs and 25% in the following two months.  All precipitation which falls in 


December is available to recharge by the end of February; all precipitation in February is available for 


recharge by the end of April.  March percentages are 60 and 40%, respectively, so all March 


precipitation is also available to recharge by the end of April.  From April through November, all 


recharge occurs during the month the precipitation falls.  I use “available” with recharge because it will 


runoff if there is no soil moisture capacity available.  It seems unreasonable to assume that all December 


precipitation melts and recharges by the end of February; this could cause the simulated water levels to 


recover too soon. More importantly, the excessive precipitation estimate drives the recharge used in the 


model. 


Figure 3 in Hundt and Williams (2014) show precipitation and delayed infiltration in inches (presumably 


per month) but is unclear whether each value is actual recharge or precipitation.  I plotted two years of 


recharge from the model files for recharge zone 9 (Figure 7); the values the model tries to input into the 


aquifer exceed an inch per day during winter months (Jan-93) and also during Oct-94, a month during 


which all precipitation is available for recharge. 


Figure 8 shows the monthly recharge variation as simulated from 1993 through 2011 by month in the 


calibration model.  Some months there is barely any recharge, with values less than 20,000 ft3/day, and 


other months more than 3,000,000 ft3/ day (Figure 9).  The currently estimated recharge converts to 


about 3900 af/y, which is much larger than that used in the first editions of the model, which were 688 


af/y (West-Yost 2003, Williams 2001).  The current recharge amount is a gross overestimate due to the 


gross overestimate of precipitation. 


 


Figure 8:  Recharge to model zone 9 for the first two years of the baseline simulation, converted to in/day. 
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Figure 9:  Recharge to the model domain, by month, for the calibration run from 1993 to 2011. 


Williams (2001, p 19) simulated inflow from the bedrock using general head boundaries (GHBs).  Recent 


studies have concluded little water enters the basin from the bedrock, therefore simulating this with a 


GHB is inappropriate.  GHB flow in the current water balance is miniscule, but there is really no reason 


for these boundaries to continue to be in the model. 


Hundt and Williams (2014) estimated conductivity using pilot points, a method which essentially 


establishes parameter fields across the model domain.  The methodology needs more description than 


provided in the report (Hundt and Williams 2014, p 11).  The number of wells used for calibration does 


not seem to be sufficient to create up to 78 pilot points per layer for calibration (Id.). The resulting 


parameter fields do not resemble hydrogeologic patterns, however, as can be seen on the circular 


patterns shown on Figures 10 and 11.  Figure 10 shows circular areas with horizontal conductivity 


exceeding 100 ft/d in the middle of areas with conductivity much less than 100 ft/d.  Vertical anisotropy 


has fewer circular zones, but those that occur in layers 2 and 3 are areas where the model will simulate 


very little vertical flow.  It is also very unusual to have the very high anisotropy in surface layers (layer 1 


in Figure 11) because surface formations tend to be sorted rather than exhibiting continuous layers. 
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Figure 10: Figure 12 from Hundt and Williams (2014) showing the distribution of horizontal hydraulic 
conductivity. 


 


Figure 11: Figure 13 from Hundt and Williams (2014) showing vertical anisotropy, or the ratio of 
horizontal to vertical conductivity. 
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The model calibration also reveals inaccuracies in the model.  Hundt and Williams (2014) considered the 


model “calibrated when simulated results match the measured data within an acceptable measure of 


accuracy, and when successive calibration attempts did not notably improve the calibration statistics” (p 


10).  Usually, calibration is considered complete when various test statistics are minimized to less than a 


specified value.  Hundt and Williams Figure 11 and the test statistics show that the new calibration is 


pretty good, although they utilized more than one observation from each well which raises questions 


about the independence of the observations.  Groundwater levels at a well are highly autocorrelated 


which means individual observations are not independent. Using a set of observations for each well may 


be a form of pseudoreplication which could artificially improve the test statistics, especially if the 


observations are made frequently. 


Hydrographs of simulated water levels are best used for simple graphical comparison.  The hydrographs 


often indicate potential problems not indicated by calibration test statistics or scatter plots.  Simulated 


water levels in some wells are consistently higher or lower than the observations, apparently by as much 


as ten feet.  This is a problem if the areas of over or underestimation affects flows to the creek or the 


thickness of the saturated zone.  There is insufficient information to assess these effects. 


The discussion on stream conductance is very confusing – the statement “[t]he final values obtained 


from calibration equate to average streambed hydraulic conductivity values of 1.1x10-3 feet per day and 


1 foot per day” (Hundt and Williams 2014, p 12) is confusing.  It is impossible to know what these values 


refer to – the two values differ by three orders of magnitude.  There is no information regarding 


discharge to the stream, which conductance would control.  The calibration file shows that conductance 


in the stream boundary is based on a one-foot thickness with conductivity from about 10 to 75 feet per 


day.  The conductance for each cell then would depend on the cell size.  The values used are high 


enough that conductance does not limit flow into or from the stream boundary. 


Water Balance 


The model report should present final water budget amounts, including recharge, pumping, and 


discharge to the stream, but the reports since 2003 have not done so other than to show graphs of 


recharge similar to the ones I constructed below.  Hundt and Williams (2014) only mention water budget 


in reference to small changes being made to the recharge input regarding sewer leakage (Id., p 7).  A 


graph showing where the model simulates flow to or from the stream is essential, and should be 


completed for representative time periods (wet conditions, late summer baseflow conditions).  This 


section considers those water balance issues.  


Water balance hydrographs for all fluxes were downloaded from the provided output files for each of 


the runs – calibration, baseline, and WSA.  Recharge, drain outflow, well outflow, stream outflow, and 


CH out (constant head outflow) were the largest fluxes for the three scenarios (Table 1, Figure 12). The 


recharge, about 3900 af/y, is much larger than that used in the first editions of the model, which had 


been estimated at 688 af/y (West-Yost 2003, Williams 2001), probably due to the overestimated 


precipitation.  


Drain outflow, simply water being removed from the model surface, exceeds the fluxes to the well and 


stream; this of course suggests much water remains that could be exploited in the model; the Drain out 


flow is not simulated as streamflow so it is not possible to compare it to measured streamflows.  


GWVistas™ allows the user to observe flux from each Drain model cell, but it is difficult to display in a 
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figure; most Drain flux occurs during wet years or months (Figure 12) and observations of the locations 


on the GWVistas™ screen show that most Drain flux occurs very near the stream in the west and over 


much of the meadow in the east.  During dry periods Drain flux occurs east in the meadow if at all.  


Because the Drain boundary is set equal to the ground surface elevation, the water table at these 


discharging cells is slightly above ground surface.   


Constant head discharge barely changes between scenarios (Table 1), which reflects the fact the 


boundary is in the far east end of the model domain, away from the pumpage. 


Small fluxes include GHB in, Stream in, and GHB out, at 3, 229, and 0.4 af/y (Figure 13).  The GHB flux is 


not important, which reflects the fact that fractured bedrock flow is not a significant part of the water 


balance (Moran 2013).  Stream in is less than a third of the Stream out value, which means the model 


simulates much more flow to the stream than from the stream, and the streams in the model provide 


only a small amount of recharge from the stream.  However, as noted above, increasing pumpage does 


induce flow from the stream to the model domain. 


Table 1: Average water balance fluxes for the calibration, baseline, and WSA model simulation.  Diff is the difference between 
baseline and WSA.  All values are acre-feet/year.  Flux terms are described in the text. 


Flux terms Calibration Baseline WSA Diff 


CH out -660.3 -659.9 -659.6 -0.2 


Drain out -1871.0 -1868.7 -1755.3 -113.4 


GHB in 3.1 3.1 3.1 0.0 


GHB out -0.4 -0.4 -0.4 0.0 


Recharge 3903.4 3881.0 3928.2 -47.3 


Storage in 585.2 574.3 650.4 -76.1 


Storage out -579.1 -581.4 -654.8 73.4 


Stream in 229.6 249.7 364.4 -114.7 


Stream out -921.2 -887.2 -741.6 -145.6 


Well out -690.1 -710.8 -1137.8 427.0 


Wells in 0.9 0.3 3.3 -3.0 


Total out 4722.1 4708.3 4949.5 
 Total in -4722.1 -4708.3 -4949.5 
 Error 0.03 0.02 0.02 
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Figure 12: Hydrograph of model fluxes for the calibration model run.  This figure shows the larger fluxes; see Figure 13 for the 
smaller fluxes. 


 


Figure 13: Hydrograph of model fluxes for the calibration model run.  This figure shows the smaller fluxes; see Figure 12 for the 
larger fluxes 
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Well out for baseline is close to observed pumping from 1993 through 2011, not including water sources 


from the horizontal bedrock wells (Table 1, Figure 12).  It is similar to the well pumpage for the 


calibration run except the observed pumpage for calibration is more variable (Figure 14).  Pumpage for 


the WSA is close to the anticipated 2040 demand and is almost the same from year to year (Figure 14).  


The difference between Well out for Baseline and for WSA is the pumpage expected for the project, or 


about 427 af/y in the model (Table 1, fifth column). 


Increasing pumpage by an average 427 af/y draws water from other fluxes.  The largest changes are to 


both Stream in and Stream out, meaning that more and less water draws from the stream and 


discharges to the stream, respectively.  The decreased discharge to the Drain boundary reflects a 


decreased water level in the alluvial aquifer.  Discharge to the stream decreases the most, and discharge 


to the Drains and induced recharge from the streams are about the same in second place.  


Recharge controls the discharge to the Drains and to the streams (Figure 12).  The observed pumpage 


during the calibration run was a small proportion of the recharge, much less than 20%.  If recharge were 


still estimated as it was in 2003, the calibration pumpage would be very close to the recharge.  The 


overestimate of recharge effectively controls the large amount of discharge to the streams and to the 


drains.  


Curiously, recharge to the model increased by 47.3 af/y from the baseline to the WSA run.  It is probably 


because the modelers included some additional recharge from onsite sources such as sewage or 


irrigation return flow, but the additional recharge effectively accounts for 10% of the additional 


pumpage.  As shown on Figure 15, the increase primarily occurs during the low recharge portion of the 


year.  Additional recharge during late summer would enter the aquifer and counter the ongoing 


drawdown, since even with the excessive recharge simulated for this model significant drawdown 


occurs during late summer. 


 


Figure 14:  Hydrograph of model pumpage for the three scenarios. 







32 
 


 


Figure 15: Hydrograph of simulated recharge for the baseline and WSA model runs.  Calibration recharge is almost exactly equal 
to the baseline recharge. 


Water flowing in and out of storage increases with pumpage too, but changes in Storage in and out 


effectively cancel each other.  For the calibration run, storage in and storage out were approximately 


equal at 582 and 576 af/y, respectively, as they should be over a long time period; the small difference 


indicates the aquifer has lost a small amount of water with time since Storage in means water leaving 


storage and entering the water balance calculation.  The flux is similar for the baseline run because the 


amounts are similar.  For the WSA scenario, the amount has increased by from 73 to 76 af/y (Table *) 


reflecting the increased movement of water from and to storage. 


Figures 16 and 17 show examples of inflow and cumulative streamflow to the stream for periods during 


which the upstream inflow is vastly different (less than 40,000 ft3/d for Oct, 2011 (Figure 16) and greater 


than 3,000,000 ft3/d during June, 1994 (Figure 17))1.  The steps in the graphs reflect the two confluences 


in the stream boundary (Figure 3).  During the drier period, little flow added to the stream from the 


south at the upstream most confluence (Figure 16).  For the upper 5000 feet, the stream generally lost 


flow, from about 40,000 to 30,000 ft3/day.  From about 5000 to 7200 feet, or about the eastern 


confluence (which is in the meadow), about 20,000 ft3/d discharge to the stream.  A step of almost 


80,000 ft3/d added to the stream at the confluence.  Below that it increased relatively steadily about 


another 20,000 ft3/d. The flow magnitude is much higher in the wetter period (Figure 17), so small 


changes are difficult to see.  Groundwater discharged to the reach through the domain but the main 


changes were at the confluence.  During the wetter period, flow almost doubled at the upper 


confluence which reflects the large surface water flow simulated to enter the model domain.  The 


stream trended up about 200,000 ft3/d between confluences and then stepped up about 100,000 ft3/d 


                                                 
1 The graphs in Figures 16 and 17 have been adjusted to accommodate a model coding error.  The model input files 
did not show stream segment 3 as a tributary to segment 10.  This error applies only for the calibration files 
because there is no stream segment 10 in the baseline and WSA runs. 
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in the meadow.  The small step reflects that reach carrying only discharge from the groundwater into 


the short reach before it joins the main stream.  In general, the stream boundary performs similar to 


that expected from the streamflow synoptic studies (Hydrometrics 2013c), although the model was 


calibrated only at the upstream and downstream end (Taylor and Reilly 2014). 


 


Figure 16: Streamflow along the stream boundary for conditions in October 2011 for the calibration run. 


 


Figure 17: Streamflow along the stream boundary for conditions in June 1994, for the calibration run. 
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Consequences of Increased Simulated Recharge 


I have mentioned several times through this review that the DEIR and WSA use an incorrect 


precipitation estimate for Squaw Valley, based on a faulty precipitation reading for the Squaw Valley 


Snotel site, overestimating precipitation by about three times.  Simulated recharge increased from 


about 680 to 3800 af/y from modeling completed in 2003 to modeling completed in 2014 due to 


consideration of this additional precipitation.  During some months much more than a foot of water 


enters the aquifer.  Now, much more water runs through the model than when the model was first 


conceptualized and parameterized.  The calibrated hydraulic conductivity had to be increased by an 


order of magnitude to allow more water through the aquifer while maintaining observed water levels.  


The amount of drawdown simulated by pumping with higher conductivity is less than with lower 


conductivity, so the model accommodates more pumping with less drawdown and less environmental 


effect on the river than before when a lower recharge had been used. 


About half of the recharge leaves the model through Drain cells as rejected recharge.  Additional 


simulated project pumping can simply use this rejected recharge rather than causing additional 


drawdown.   The earlier model reports (West Yost 2003) do not report the amount leaving through 


Drain cells, but they may have been combining it with stream discharge; either way the amount would 


have been much less than currently simulated to leave the model. 


Flow through the moraine, modeled as a constant head boundary, on the east end increased by four 


times due to the additional recharge.  It scarcely changes due to increased pumping which indicates the 


pumping is able to draw water from other sources. 


Precipitation generally becomes available to recharge in October.  The extra precipitation primarily 


allows recharge to substantially recover the aquifer in October and allows the recharge to replenish 


ongoing pumping later in the spring and early summer.  The overall effect of the overestimated 


precipitation is to limit the time the stream is dry and groundwater levels are deeper than threshold 


values.  This effect will increase as pumping rates increase because the excess recharge can simply 


replace the pumping when it occurs. 


In summary the recharge overestimate provides much more water over a longer time period which 


offset pumping demands and causes the model to have a much higher conductivity so that less 


drawdown occurs for the pumping.  It generally causes the DEIR to grossly underestimate the effects of 


increased pumping on the aquifer. 


Climate Change 


The DEIR has a chapter concerning climate, but it mostly deals with greenhouse gas emissions from the 


project.  The chapter notes potential changes in snowfall and runoff due to climate change, but there is 


no consideration of climate change with future groundwater model simulations or other consideration 


of the effect of climate change on the hydrogeology of the valley or how climate change will combine 


with the project to significantly impact the environment.  The WSA acknowledges the climate change 


could change the patterns of runoff, but also does not complete any simulations that include expected 


changes in recharge.  In fact, the WSA notes there is so much recharge due to the incorrect precipitation 


estimate that the changes in timing will not matter. 
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Climate change is likely to affect precipitation and snowmelt timing in ways that will lengthen the dry, or 


no-recharge, period of a year.  As the snow shifts to rain and snowmelt occurs earlier, there will likely be 


longer periods during the summer during which there is no runoff recharging the aquifer, which will 


increase the seasonal period during which drawdown can affect the aquifer.  Climate change may not 


change the precipitation but will provide for less available water during the later dry part of the 


summer. 
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ATTACHMENT 1 


Squaw Valley G.c. (784) 
 California SNOTEL Site - 8029 ft 


 


 
 
 


Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 


 
Precipitation Precipitation Precipitation Precipitation Precipitation Precipitation Precipitation Precipitation Precipitation Precipitation Precipitation Precipitation 


 
Increment Increment Increment Increment Increment Increment Increment Increment Increment Increment Increment Increment 


 - - - - - - - - - - - - 


 
Snow-adj Snow-adj Snow-adj Snow-adj Snow-adj Snow-adj Snow-adj Snow-adj Snow-adj Snow-adj Snow-adj Snow-adj 


 (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) Total 


1980 
           


2 


 1981 1.9 3.7 5.3 13 6.3 11.5 2.1 3.6 0.5 0 0 1.1 49 


1982 8.2 24 24 16.1 10.8 25.9 14.7 0.8 3 0.2 0.4 8.3 136.4 


1983 10.4 15.2 17.8 14.2 25.4 17.7 15.3 2.1 1.2 0.7 2 2.7 124.7 


1984 5.8 23.5 22 1.5 5.8 8.8 4.8 2 3.2 1.1 0.6 0.2 79.3 


1985 5 15.9 2.1 1.2 7 9.1 2.4 0.3 0.4 0.9 0 4.5 48.8 


1986 3.5 11.7 9.1 10.6 30.4 11.1 2.6 1.1 0.1 0.2 0 5.7 86.1 


1987 0.8 1.6 2.6 7.7 11.2 9.5 1.2 1.6 0.8 0.1 0.1 0.2 37.4 


1988 1.9 4 12.4 12.7 0.8 1.5 3.1 3.9 0.9 1.3 0.3 0.2 43 


1989 0.2 18.3 10.9 3.4 8.1 19.6 2.6 2.2 2.4 0 2.4 4.9 75 


1990 6.2 4.8 0.1 8 12.2 3.8 3.8 6.9 0.9 0.5 0.8 2.5 50.5 


1991 1.8 1.7 3.2 1.4 3.1 24.2 3.2 4.8 1.1 0.5 0.2 0.7 45.9 


1992 6.1 4.9 3.8 1.7 15.5 3.1 1.7 0.8 3.6 1 0.9 0.5 43.6 


1993 6.8 1.3 29.4 29.6 26.7 7.7 3.4 3.4 2.5 0.5 0.4 0.3 112 


1994 4.9 5.1 6.5 4.2 15.1 2.1 3.5 3.1 0.4 0 0 1.2 46.1 


1995 1.6 16.5 15.2 36 2.4 33.7 11.9 4.6 0.6 0 0 0 122.5 


1996 0 1.5 15.6 27.3 17 17.1 4.7 8.9 0.3 0.7 0.2 1.3 94.6 


1997 3.3 12.7 53 29.3 5.1 2.8 3.6 1 3.8 0.2 0.2 0.2 115.2 


1998 4.1 6.9 5.7 24.5 30.5 12.6 5.4 6.1 2.6 0.8 1.3 4.5 105 


1999 1.6 14.3 4.4 20.5 23.6 6.3 5.3 2.2 1.3 0 1.8 0.2 81.5 
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2000 4.3 5.7 4.1 20.6 23.5 3.9 3.5 4.6 0.4 0 0 2.2 72.8 


2001 5.5 3.6 7.1 5.3 11.1 3.6 6.5 1 0.2 0 0 0.9 44.8 


2002 1.8 12.3 27.2 6.6 5.4 14.2 4 2.2 0 0 0 0 73.7 


2003 0.3 12.3 24.7 9.5 3.1 6.5 13.1 3.6 0.3 0.2 1.8 0.4 75.8 


2004 1.8 5.1 23.3 7.1 12.5 2.3 3.1 2.1 0.3 0.2 0.1 0.5 58.4 


2005 8.6 4 18.4 18.5 7.8 16 5 10.7 3.5 0.2 0.3 0.7 93.7 


2006 2.6 8.4 34.4 17.6 8.8 15.9 13.2 1.8 0.2 0.3 0.2 0.2 103.6 


2007 0.4 9.8 8.8 2.7 18.2 2.6 4.5 2.2 0.5 0.3 0.6 1.5 52.1 


2008 5.4 1.4 9.3 17.5 8.6 4 0.7 2.8 0 0.7 0.3 0 50.7 


2009 3.6 6.9 13.8 4.1 13.3 13.1 2.3 7.1 2.4 0.2 0.9 0 67.7 


2010 6.8 2.7 13.6 11.3 5.6 10.5 8.7 5 1.6 0 0 0.1 65.9 


2011 13.2 12.5 23.1 1.8 7.5 20.5 8.1 4.8 4 0 0.1 0.3 95.9 


2012 5.8 2.8 0.2 9.1 5 19.3 5.1 0.6 0.9 0.9 0.5 0.5 50.7 


2013 5.4 11.7 16.4 1.5 0.9 4.3 1.8 3.1 2.8 1.4 0.5 2.1 51.9 


2014 1.4 1.2 2.8 3.8 13.9 5.9 4.1 1.2 0.3 0.3 0.7 2.3 37.9 


690582.4  
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Summary 


The Olympic Valley aquifer is small compared to the demand imposed on it, with recharge from rainfall 


on the alluvial valley, runoff in streams onto the alluvial valley including from Squaw Creek, and from 


mountain runoff percolating into the aquifer at the mountain front.  During runoff periods, stream 


reaches in the western part of the valley percolate water to the aquifer and groundwater levels rise.  As 


runoff and stream water level decreases, groundwater begins to discharge into the creek maintaining 


flows for a period.  The stream in this area has been channelized such that the stream bottom is lower 


than it had been prior to channelization.  Groundwater discharges to the stream probably more 


frequently than it did prior to channelization and therefore naturally lowers easily to the bottom of the 


stream channel.  Late in the summer season in most years, the groundwater level falls below the stream 


bottom so that groundwater discharge to the stream ceases.  Pumping in this area increases the rate 


that groundwater levels decrease.  Rapid recharge of the first runoff in the fall causes the groundwater 


level to rise rapidly.   


Further east is a meadow and a non-channelized, meandering stream.  Through this area, the stream 


gains flow from groundwater discharge most of the time and groundwater levels remain high most of 


the year.  There is little pumping in the middle of the meadow to cause drawdown and affect 


streamflow. 


Because the stream in the west part of the valley already reaches dry or near-dry conditions, 


groundwater development currently increases the time period that low flow conditions occur.  


Additional development could draw groundwater levels deeper than previously experienced and extend 


the length of stream reaches affected by low flows and probably lengthen the time during the fall until 


recovering groundwater levels restore flows to the stream.  Climate change that causes the proportion 


of precipitation to fall as rainfall to increase and snowmelt to occur earlier will increase the length of the 


dry part of summer during which the groundwater does not discharge to Squaw Creek in the western 


part of the valley. 


The WSA estimated project and non-project water demands for the next 25 years, commencing in 2015.  


The annual average occupancy rate of 55.2% was determined based on just the recession period 2009 
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through 2011 when occupancy would have been lower than average.  Although the per capita demand 


of 100 gpd could be inaccurate, underestimating occupancy by up to 80% would cause a much higher 


error in the total demand estimate.  There is simply insufficient description of how the commercial 


water use demand, rated at 0.24 gpd/sf, was estimated so its effect on total demand is unclear.  


Demand timing, with more of the total 1135 af/y demand occurring in late summer after recharge, could 


affect the water sufficiency estimates more than expected if these potential errors occur.  More demand 


especially in late summer would cause even more drawdown lengthening dry periods and the length of 


dry stream.  Significant drawdown could carry over from year to year during dry periods and cause 


significant water supply issues.  


The WSA considers water supply sufficiency based on maintaining saturated thickness at 65% of the 


maximum saturated thickness.  The maximum saturated thickness is considered to be historic 


conditions, including the existing pumping, with no consideration of whether the aquifer is currently 


stressed.  It was determined with model simulations of existing pumping.  The 65% of maximum 


saturated thickness is an operational limit which maintains well pumping efficiency and is meaningless 


with respect to basinwide groundwater management, such as maintaining a yield or not causing other 


deleterious impacts to the basin. 


The test for water supply sufficiency involved groundwater modeling of pumping the expected 2040 


demand from existing and proposed new wells.  The modeling used nine new municipal wells even 


though the WSA determined that only six would be needed.  This spread the pumping over more wells 


than will occur so that the average pumping rate per well was actually lower than the existing pumping 


rate in some cases.  Their simulation shows that the 65% criteria is met on average over the well field 


and for individual wells although percent saturation varies widely.  The analysis of water sufficiency does 


not account for changes in streamflow that occur because of a connection between surface and 


groundwater or changes in wetland conditions.  It would be useful to compare both existing baseline 


and project future WSA 2040 conditions with a simulated no development condition in the valley to 


show just how development has affected true natural conditions.  


Recharge depends on the precipitation in the valley reaching the valley flow, but the high mountain 


precipitation reported in the WSA is grossly wrong, being estimated as 263 inches per year for 1993 


through 2011.  The Snotel site for the valley shows that that the annual average for that period is 80.6 


in/y.  If all 263 inches fell as snow at a 1:10 ratio it would be 219 feet of snow.  This erroneous 


precipitation estimate is prominent in documents and analyses since 2011.  This large amount of 


precipitation is about 50 times the water demand so the WSA concludes there will always be sufficient 


water for the project. 


Analysis of pump test data allowed the suggestion that only a small proportion of pumpage would draw 


from the creek if they use 8-hour pumping cycles.  This ignores that drawdown that exists when 


pumpage ceases will continue to draw streamflow into the aquifer. 


There is no consideration of climate change with future simulations, although it is likely to affect 


precipitation and snowmelt timing in ways that will lengthen the dry, or no-recharge, period of a year.  


As the snow shifts to rain and snowmelt occurs earlier, there will likely be longer periods during the 


summer during which there is no runoff recharging the aquifer, which will increase the seasonal period 


during which drawdown can affect the aquifer.  Changing climatic conditions expected in the 21st 


century renders bare reliance on the recent historical record insufficient to assure adequate future 
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supplies.  The WSA should acknowledge this fact and simulate groundwater pumping under conditions 


representative of future climate change scenarios.  As it is, the simulations of future conditions 


considering the period 1993 to 2011 does not even include the ongoing 2012 to present drought.  The 


WSA results should be amended to include simulations that at least include the ongoing drought to be 


more realistic. 


The Olympic Valley aquifer groundwater appears to be flowing in a subterranean stream, in that (1) 


there is a subsurface channel present, (2) the channel has relatively impermeable bed and bands, (3) the 


course of the channel is known, and (4) groundwater flows in the channel.  The Olympic Valley aquifer is 


alluvium that lies in a glacial-carved valley of granitic bedrock.  The granitic bedrock forms a subsurface 


channel and defines its banks.  Groundwater flows in the aquifer from west to east where it discharges 


in Squaw Creek or the Truckee River.  The groundwater in the aquifer originates almost exclusively from 


recharge into the alluvium from snowmelt or runoff in Squaw Creek or a tributary and is less than a year 


old.  Very little groundwater enters the aquifer from bedrock fractures in the alluvium. 


Introduction 


This technical memorandum reviews the Water Supply Assessment (WSA) for the Village at Squaw 


Valley Specific Plan (Farr West Engineering et al. 2014) (hereinafter WSA).  The WSA estimates the 


current water usage from the Olympic Valley aquifer, projects increased demand for the Village at 


Squaw Valley and other reasonably foreseeable development, discusses the most recent hydrogeology 


studies for the aquifer including revisions of a numerical groundwater model, and estimates whether 


the water supply will meet the water demand until 2040 for the proposed project and other 


development using the numerical groundwater model.  This memorandum reviews the adequacy of the 


hydrogeology assessment, the conceptual flow model for the Olympic Valley aquifer, the numerical 


groundwater model, the current and future demand for water, and the supply sufficiency analysis.  The 


memorandum reviews the WSA and supporting documents completed since 2001, although specific 


issues of those reports and the groundwater model are discussed only in regard to usefulness of the 


current WSA 


The first step in understanding the hydrogeology of an aquifer is to write a conceptual flow model (CFM) 


for the aquifer; that is the first section of this review.  The review of the CFM includes specific sections 


regarding recharge, precipitation, and stream/aquifer interactions.  Then, there are sections on water 


supply sufficiency, water demand, and specific criticisms of the groundwater model.  There have been 


some substantial changes in thinking about the aquifer with time.  The review focuses on the current 


considerations of the CFM but it some cases it is essential to consider how thinking on various issues 


evolved over time. 


Conceptual Flow Model 


The development of a CFM is the first step in understanding the hydrogeology of an aquifer or 


groundwater basin, herein defined as Olympic Valley including the mountain side slopes draining to the 


valley.  A CFM is simply a description of the flow paths through an aquifer including the geologic 


formations, from recharge to discharge, quantifying flow rates where possible. 


Olympic Valley is glacially carved and about 2.5 miles long by 0.4 miles wide.  The valley drains ridges of 


the Sierra Nevada east to the Truckee River.  The total area is 5146 acres with the Olympic Valley floor 







 


4 
 


being 701 acres so that the remaining 87% of the valley is mountain slopes and uplands.  The Olympic 


Valley Groundwater Basin (Basin # 6-108 by the Cal DWR) (hereinafter “basin”) consists of 


unconsolidated, predominantly alluvial sediments, which the WSA divides into three units (WSA, p 5-4).  


In general, unit one in the west is very shallow, up to 20 feet below ground surface (bgs), and consists of 


fine sand and silt.  Unit 2 is below unit 1 and composed of gravel and sand becoming finer to the east, 


toward the meadow.  It somewhat grades into unit 3 in the eastern portion of the basin in the meadows.  


There is an upward gradient from depth for flow to Squaw Creek, with average water levels in 


piezometers more than 100 feet below ground surface in May 1986 being up to six feet above Squaw 


Creek on both the north and south sides of the creek (Figure 1).  In the western portion of the valley 


including the well fields, high water levels vary annually more than six feet (Figures 2 and 3).  There is 


typically significant seasonal drawdown but 1994-1995 provides an example of how widely groundwater 


levels may vary in a calendar year. During fall 1994 after a dry year, the drawdown was up to ten feet 


below the normal drawdown but after a very wet winter a substantial recovery occurred in spring 1995, 


with groundwater levels up to six feet above the normal levels (Figures 2 and 3).  During most years 


aquifer water level recovery is not to a completely full condition which occurs only during very wet 


years.   


 


Figure 18:  Figure 10 from Williams (2001) showing peizometric surface for the Olympic Valley aquifer, 
mostly on the east end of the valley.  The 2-foot contours show a distinct flow pattern from the aquifer 
toward the creek reflecting a gaining stream.  The highest contour, in the southwest end is 6184 feet 
above mean sea level. 
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Figure 19:  Figure 8 from Williams (2001) showing groundwater levels for SVPSD well #2. 


 


Figure 20:  Figure 9 from Williams (2001) showing groundwater levels for SVPSD well #2. 
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Precipitation 


The high mountain precipitation reported in the WSA, Table 3-1, is grossly wrong.  The table claims the 


high mountain precipitation, as snowwater equivalent, is 263 inches per year for 1993 through 2011.  


The actual data from the snotel site, Squaw Valley at 8029 feet2, shows that that the annual averages for 


the periods 1981-2014, 1981-2011, and 1993 -2011 are 73.3, 75.9, and 80.6 in/y, respectively.  


Attachment 1 shows a summary of the data.  Note that 263 inches is 21.9 feet of precipitation which at a 


1:10 ratio would be 219 feet of snow.  It is not clear where the WSA obtained such high values, but they 


are clearly wrong.  The choice of years used in the WSA, 1993 – 2011, is the wettest of the actual record.  


This extreme precipitation has been used in all of the studies cited in the WSA since 2011.  An annual 


precipitation map for Olympic Valley in 2007 (Hydrometrics 2007a) shows that annual precipitation 


varies from about 43 in/y in the east to 57 in/y in the higher elevation western portion.  


In the climate change discussion, the WSA (p 7-2) uses the wrong precipitation estimates to estimate 


there is 60,194 af/y of precipitation in the overall watershed which over 5146 acres the depth would be 


11.7 feet.  The WSA argues that because snowmelt is this high, significant changes due to climate 


change would not affect the availability of water.  Because the precipitation estimate is grossly wrong, 


this argument is based on grossly wrong assumptions and should be rejected. 


Recharge 


Recharge is precipitation or snowmelt that percolates through the soil to the groundwater table.  In 


general, the precipitation either runs off the soil because it falls faster than it can infiltrate into the soil 


or it enters the soil.  Infiltrating water either evapotranspires or passes the root zone to enter the 


groundwater as recharge.  Precipitation also runs off because the soil pores are full as rejected recharge. 


Recharge to the alluvial aquifer in Squaw Valley occurs in several ways.  There is precipitation that 


recharges where it falls, percolation from streams flowing across the basin, and at the mountainfront 


where runoff from the mountains encounter high permeability unconsolidated sediments.  Figure 4 


shows a general circulation of groundwater recharging on the streambanks and mountain front.  The 


Olympic Valley basin also has numerous anthropogenic sources including recharge of irrigation water 


and leaks from pipes (WSA). 


                                                 
2 http://www.wcc.nrcs.usda.gov/nwcc/site?sitenum=784.  The data were obtained as monthly values for each year 
since 1980.  The annual averages were for water years, October through September. 
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Figure 21:  Figure 10 from Hydrometrics (2014). Hydrometrics (2014) suggests mountain front recharge 


on the north side of the valley circulates to different levels, with some inflowing to Squaw Creek, but 


only on the north side.  Water seeps from the creek and continues southward from the stream; this is 


supported by the water loss surveys.  More water enters than leaves the stream, so synoptic surveys 


find the stream is gaining in these reaches. There is no evidence that water at depth, flowing from the 


north, continues southward under the creek. 


Mountainfront recharge occurs in zones around the valley at near 6350 feet and, based on isotope and 


geochemical analyses (Moran 2013), provides the largest proportion of basinwide recharge.  Upward 


gradients observed in deep piezometers reflect the deeply circulating mountain front recharge that 


ultimately discharges to the creek (Hydrometrics 2014) (Figure 4).  No evidence supports the idea that 


the upward gradient also means that deep groundwater does not flow upward due to there being 


“some level of confinement in the deeper aquifer” (Hydrometrics 2014, p 3).   


Water recharges from Squaw Creek into the aquifer during runoff periods, mostly in the western portion 


of the aquifer (Hydrometrics 2014).  During late summer and fall after groundwater levels have risen 


sufficiently groundwater discharges to the creek.  As groundwater draws down, recharge may begin 


again if there is any remaining runoff; if not, the stream becomes dry. 


The third natural recharge source is precipitation and snowmelt directly on the alluvial aquifer, which is 
distributed recharge.  The rate can be specified as a percent of the precipitation usually distributed 
evenly across the basin.  Additional recharge sources are anthropogenic, including irrigation return flow, 
pipe losses, and sewer inflow and outflow (Hydrometrics 2013, Table 2). 


The WSA does not present an estimate of recharge to the basin, although it notes the various 
components and the likely temporal variability.  Hydrometrics (2007b) revises the groundwater model 
recharge zones and indicates the recharge rates are changed accordingly, but does not specify the new 
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rates.  Hydrometrics (2007a) discusses that planning objectives must include the identification of 
recharge zones and rates.  Later documents suggest that mountain front recharge is most important 
(WSA, Hydrometrics 2014).  Only the earlier documents actually estimate recharge. 


West-Yost (2003) and Williams (2001) estimated annual recharge to the basin to equal 688 af/y, but do 
not explain the estimate.  Williams (2001) used the model HELP (Hydrologic Evaluation of Landfill 
Performance) for the estimate.  As may be suspected from its title, HELP is not commonly used for 
watershed scale recharge estimates – it used for estimating seepage through a landfill cover.  HELP 
simply does a water balance calculation among layers assuming one-dimensional vertical flow without 
considering unsaturated flow through the soil.  Being one-dimensional, it does not account for differing 
conditions around the area or for recharge of water that has flowed downhill.  Figure 4-7 in West-Yost 
(2003) shows monthly recharge estimates from 1992 through mid-1999, which are similar to the output 
expected from HELP.  The monthly variation indicates the annual estimate has a large variability. 


The recent studies do not include a water balance estimate for the aquifer, but the earlier studies do 
and include the 688 af/y recharge estimate (West-Yost 2003, Williams 2001).  They combine it with 
other recharge sources and pumping estimates to estimate a groundwater discharge to Squaw Creek 
equal to 434 af/y.  They acknowledge a huge uncertainty due to all of the inflow values being gross 
estimates.  Recharge varies substantially from year to year (Figure 4-7, West-Yost 2003), therefore the 
idea of a steady state annual water balance is not very useful. 


Stream/Aquifer Interactions 


The exchange of water between groundwater and Squaw Creek indicates how groundwater pumping 


will affect flow in the creek.  Hydrometrics (2013b) used temperature probes and piezometers to 


estimate seepage rates and gradients across the stream bottom in Squaw Creek near the parking lot in 


western part of the valley.  Water temperature variations can show where groundwater flows into the 


creek because it causes measurable temperature changes.  Piezometers measure water levels at specific 


levels in the aquifer near the stream so that gradients to or from the stream can be estimated. 


Seepage rates estimated with temperature are highly variable since the temperature data varied even 


across a cross-section.  This suggests that groundwater may be entering the stream on one side and 


discharging from the stream on the other side, as suggested on Figure 4.  The piezometers and stilling 


basins in the channel estimated mostly small head drops, either up or downward until the stream dries 


at which point the water levels dropped to as much as seven feet beneath the stream bottom.  The 


conductivity values estimated with Darcy’s law using the estimated seepage and gradients ranged from 


0 to 40 feet/day. 


The summary is that in the west part of Olympic Valley, near most of the municipal wells and where the 


creek is in a trapezoidal channel, the water from the stream percolates to groundwater when the 


streamflow is relatively high or when the groundwater is drawn down.  During late summer, the stream 


may go dry and the water table may fall below the bottom of the stream.  At this point the stream also 


recharges the aquifer if it contains water.  


Pump tests show that the groundwater in Squaw Valley is connected to the creek. The transmissivity is 


high, although the tests as performed and analyzed were inaccurate.  For one, the tests are completed 


near the creek so the pumping clearly drew water from the creek during the early season test when the 


creek was flowing. A second test, when the creek was empty, showed signs of the limiting size of the 
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aquifer, with a no flow boundary on the far (north) side of the creek.  Although the authors 


acknowledged these issues, they analyzed the pump test data with the standard Theis (1935) method 


which does not account for boundaries or stream leakage (Hydrometrics 2013b).  The conductivity 


estimates ranged from 235 to 755 ft/d, which is probably too high due to the issues with the tests just 


identified, although a proper analysis would still likely result in estimates of the same magnitude . 


The WSA claims the groundwater is percolating rather than flowing in a subterranean stream (WSA, p 5-


7), but does not support this contention.  Groundwater flowing in the Olympic aquifer appears to be 


flowing in a subterranean stream, as described in the Garrapata decision3, in that (1) there is a 


subsurface channel present, (2) the channel has relatively impermeable bed and bands, (3) the course of 


the channel is known, and (4) groundwater flows in the channel4.  As described above, the Olympic 


Valley aquifer is alluvium that lies in a glacial-carved valley of granitic bedrock.  The granitic bedrock 


forms a subsurface channel and defines its banks.  Williams (2001) shows profiles and cross-sections 


that show the maximum depth to bedrock is about 150 feet over its approximate one and half mile 


length and quarter mile width.  Cross-sections also show alluvium confined on both side and 


underneath5. 


Groundwater flows through the aquifer from west to east where it discharges to Squaw Creek or the 


Truckee River.  Groundwater originates almost exclusively from recharge into the alluvium from 


snowmelt or runoff in Squaw Creek or a tributary.  Moran (2013) showed the age of shallow 


groundwater was less than a year.  Upward gradients in the alluvium show that water through the entire 


section of the aquifer eventually circulates to the stream, even though the travel time may be a few 


years. 


Very little groundwater enters the aquifer from bedrock fractures in the alluvium.  Horizontal wells 


intersect bedrock fractures above the alluvial aquifer and produce about 70 af/y (WSA 2014).  This 


fracture flow is not recharge to the aquifer because it occurs above the basin aquifer, not within it.  


Williams (2001, p 12) used the flow rate from these wells to estimate an “average annual recharge from 


bedrock fractures” (Id.) to be 436 af/y.  Williams presents no data to show that similar flow rates occur 


in the fractures that do not have horizontal wells.  Even if flows occur, they would be springs above the 


valley floor, not discharges into the alluvium.  Moran (2013) showed geochemically that there is not a 


strong connection between the basin and fractured bedrock groundwater system which means the 


geochemical signature of bedrock water did not appear in the alluvial groundwater.  The WSA 


acknowledged there is “little connection between the Basin and fractured bedrock groundwater” (WSA, 


p 5-3).  Because the bedrock is generally impervious and the bedrock fractures provide spring flow 


above the valley floor rather, the bedrock contributes almost no flow to the aquifer.  The earlier (2001) 


estimates of bedrock inflow to the aquifer should be disregarded. 


                                                 
3 Decision 1639, In the Matter of Application 29664 of Garrapata Water Company, State of California State Water 
Resources Control Board. 
4 These four criteria were presented on page 4 of the Garrapata decision, note 3. 
5 Garrapata also defined the channel as alluvium.  Note 3, p 5. 
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Water Supply Sufficiency 


The WSA considers water supply sufficiency rather than a safe or perennial yield for the basin6.  None of 


the previous studies have found the basin to be in overdraft (WSA, p 5-1), but the WSA does not define 


what “overdraft” would be.  The WSA implies that the aquifer is small compared to the amount of water 


fluxing through it and that recharge essentially fills the aquifer each year regardless of drought 


conditions (2014 and 2015 may ultimately be an exception).  This is not accurate as discussed above 


regarding Figures 2 and 3.  Also, simulations of existing pumping (Hydrometrics 2014) show that 


groundwater levels in the western portion of the aquifer (the well field) recover to different levels after 


a pumping season.  Groundwater levels recover to a similar level each year only in the eastern portion of 


the aquifer7.  The west end of the valley where most of the recharge occurs refills to levels that vary 


among years during the springtime peak.  


This also means the WSA overplays the idea of “rejected” recharge in the Olympic Valley aquifer.  A full 


aquifer will “reject” potential recharge during periods of high recharge because aquifer volume limits 


storage.  Because much of the aquifer in the eastern meadow portion of the aquifer is full, some 


potential recharge may be rejected there but since there are few wells there and none of the new wells 


are proposed there, there is little opportunity to increase the recharge.  


The water supply sufficiency of the aquifer to the proposed project pumping and increased pumping is 


mostly discussed in a memorandum from Todd Groundwater (Taylor et al. 2014).  Basically, Taylor et al. 


(2014) determined that it was necessary to maintain saturated thickness at 65% of the maximum 


saturated thickness.  The maximum saturated thickness “occurs when water levels are the highest” 


(WSA, p ES-3, p 6-5, Taylor et al. 2014, p 14).  Maximum saturated conditions represent “current average 


pumping conditions (WSA, p ES-3, p 6-5).  Taylor et al. specify that “maximum saturated thickness values 


at specific locations do not change, and were derived from model simulations representing historical 


actual pumping conditions” (Taylor et al. 2014, p 14) which they also refer to as “baseline conditions”.  


“Maximum saturated thickness is the highest groundwater elevation minus the Basin bottom elevation.  


The maximum saturated thickness values at specific locations do not change, and these values were 


derived for the existing and new well locations from model runs representing historical actual 


pumping conditions in the calibrated model” (Taylor et al. 2014, p 16, emphases added).  This 


establishes that the maximum saturated thickness therefore depends on historical conditions with 


pumping, there is apparently no consideration of whether the aquifer is currently stressed by those 


existing pumping conditions.  In other words the method assumes that baseline, existing conditions, are 


not causing overdraft in the basin and may be compared against by conditions going forward with future 


development. 


Taylor et al. (2014) decided on 65% after a literature search because that was the deepest drawdown 


recorded in the past at existing wells and it did not cause a problem at any wells as far as they 


                                                 
6 California conflates safe yield with perennial yield, defining the latter as “the maximum quantity of water than 
can be withdrawn annual from a groundwater resources under a given set of conditions without causing an 
undesirable result” (Bachman et al. 2005, p 268).  Continuing the “phrase undesirable result is understood to refer 
to a gradual lowering of the groundwater levels resulting eventually in depletion of the supply, subsidence, 
increased energy costs, dessicated wetland or degraded water supply” (Id.). 
7 Hydrographs for Wells RSC-328, -304, -308, -321, and -307 recover to almost the same level each year regardless 
of recharge (Hydrometrics 2014).  All wells in the east recover to similar levels. 
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understood.  Thus, 65% is an operational limit because it is simply the necessary saturation to maintain 


well pumping efficiency8 and is meaningless with respect to basinwide groundwater management.  The 


guidance has nothing to do with maintaining a yield or not causing other deleterious impacts to the 


basin, such as lowering discharge to streams and springs 


The baseline (maximum saturated thickness) is determined at the new and proposed well locations 


based on simulated historic drawdown at those locations.  In other words, they run the groundwater 


model with existing pumping, recharge, and all other conditions to determine the groundwater levels for 


each time step; this would be the same period they used to calibrate the model.  The baseline at the 


existing wells is therefore the simulated drawdown at the pumped well and at the new wells will be the 


drawdown as caused only by pumping the existing wells.  If a proposed well is beyond the drawdown of 


existing wells, its baseline will be background aquifer water levels.   The baseline is existing conditions 


over the 1993 to 2011 period.  As noted above, comparing future pumping to this definition of existing 


conditions establishes or implies that there is no overdraft or basinwide problems with the existing 


pumping. 


Taylor et al. test for water supply sufficiency by simulating pumpage at the expected 2040 demand from 


existing and proposed new wells.  They simulate pumping the same demand regardless of drought 


conditions because there has been no decrease in the past due to drought – this is reasonable; I review 


the projected water demand below.  However, the WSA identified that six new wells would be need to 


meet demand by 2040 (Taylor et al. 2014, p 11), but the simulations of future conditions placed wells “in 


all of the locations identified as being favorable for groundwater production” (Id.).  For modeling, they 


placed new wells “in locations where no Project buildings are planned and were selected to take 


advantage of deep and productive areas, maintain distance between wells to minimize interference, 


maximize distance from Squaw Creek, and distribute pumping over a large area to reduce cumulative 


drawdown effects in any one area” (Id.).  Taylor et al. Table 2 shows nine proposed new municipal wells 


and Table 3 shows that all of the wells, existing and new with one exception, were simulated to pump 


the same rate, 54.7 af/y; other entities’ wells pump at other rates based on their specific conditions but 


mostly at rates proportional to their historic pumping.  In other words, water supply sufficiency, 


assessed based on drawdown, was simulated using more wells than is actually proposed for the project.  


This spreads the pumpage over three extra wells and leads to simulated pumping rates that are almost 


half the current historic pumping rates (Taylor et al. 2014, p 12).  “Existing SVPSD Basin groundwater 


production from four wells was approximately 3809 AFY on average (95 AFY per well).  In the modeled 


2040 pumping scenario there are 14 SVPSD wells producing a total of 700 AFY, or 50 AFY per well” (Id.). 


The WSA therefore simulates operational demands by pumping less from each well than was pumped 


from the existing wells, historically.  Their simulation shows that the 65% criteria is met on average over 


the well field and for individual wells although percent saturation varies widely (Figure 5).  The average 


percent saturation hardly drops below 80%.  The decrease in percent saturation in their chosen dry year, 


2007, is similar to that in other “wetter” years such as 2008 and less than 1994.  Their three-year dry 


                                                 
8 A peer review letter prepared for the water supply assessment explains in detail the need to maintain the 
operational thickness.  Letter from Dwight Smith, Interfluve, Inc. to Mike Geary, Squaw Valley Public Services 
District, Re: Preliminary review of sufficiency of supply memorandum dated May 15, 2014.  May 29, 2014. 







 


12 
 


periods, 1999-2001, caused much lower percent saturation than did the driest year9 (Figure 5).  During 


no year does percent saturation return to 100%. 


Any MODFLOW-based groundwater model estimates drawdown over a model cell, not specifically at the 


well bore.  This is because groundwater models operate by completing water balance calculations for 


each cell and the change in storage (ie from pumping) is averaged over the cell.  It is possible that actual 


drawdown at a well will be higher than reported in the WSA10 


The period 1993-2011 does not include the driest years the area could experience because it does not 


include the 1987-92 drought or the ongong 2012-15 period, which may turn out to be the driest period 


on record.  Also, changing climatic conditions expected in the 21st century renders bare reliance on the 


recent historical record insufficient to assure adequate future supplies.  The WSA should acknowledge 


this fact and simulate groundwater pumping under conditions representative of future climate change 


scenarios.  Once data is available through 2015, the model should again be run and the WSA rewritten 


to better assess and describe the water supply sufficiency under drought conditions.  It would be useful 


to add years without recalibrating the model to verify the model calibration and conceptual model 


(Anderson and Woessner 1992).  


                                                 
9 Peer reviews by Dwight Smith have noted that 1999 is not generally considered a drought year in the Truckee 
River watershed.  Review file: Draft_Village_at_Squaw-Valley_Specific_Plan_WSA_6-17-14_DSmith.pdf. 
10 Peer reviews also raised this issue.  Letter from Dwight Smith, Interfluve, Inc. to Mike Geary, Squaw Valley Public 
Services District, Re: Preliminary review of sufficiency of supply memorandum dated May 15, 2014.  May 29, 2014.  
From p 2 of 4: “In estimating saturated thickness at specific pumping wells, the model output also will overpredict 
the saturated thickness available to the well.  This is because the pumping water level in the well can only be based 
on the water level in the model cell in which the well is located.  The model cell represents an area surrounding the 
well.  In reality, there is a cone of water level depression with a focal point at the well.” 
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Figure 22:  Figure 3 from Taylor et al. (2014) showing the percent simulated saturation at all wells. 


The analysis of 1993 through 2011 indicates three things.  First, the aquifer does not fill every year so 


which refutes the WSA’s discussion of full recovery; recharge has not refilled the aquifer if the water 


level never returns to the baseline condition.  Second, drawdown from each well must overlap such that 


a well pumping just 50 af/y is drawn down more than it was when it pumped 95 af/y (the baseline was 


set based on existing wells pumping 95 af/y).  Third, because percent saturation was lower in the three-


year dry period than in the one-year dry period, there is carry-over drawdown affecting water level 


recovery in the longer dry period. 


Model predicted saturated thickness varies up to twenty feet annually and the aquifer thickness is quite 


variable, varying from about 50 to over 150 feet (Figure 6).  It would be more useful to provide a map 


showing water levels and one showing drawdown for a dry year.  This would show where the pumping 


draws water from and where the aquifer may be most stressed.  Additionally, they should provide a 


hydrograph of recharge from different areas, pumping, and discharge to Squaw Creek to show the effect 


that development has on other parts of the aquifer. 
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Figure 23:  Figure 4 from Taylor et al. (2014) showing the saturated thickness at all wellfield wells. 


Overall, Taylor et al’s (and the WSA) analysis of water sufficiency does not account for: 


 Changes in streamflow.  There is a connection between surface and groundwater such that 


drawdown could decrease streamflow, both during dry and wet periods. As the water table 


lowers, it will draw water from the creek as long as water is available in the creek.  Increasing 


pumpage will increase the time periods during which the creek has low or no flow as well as 


increase the lengths of stream that actually go dry. 


 Changes in wetland conditions:  The allowable loss in aquifer saturation would lower the water 


table beneath wetland areas as well.  The proposed project would exacerbate the drawdown in 


the meadows and lengthen the time period that the meadows are dry. 


Baseline as analyzed herein is the legal definition for CEQA and does not consider predevelopment 


conditions.  It would be useful to consider predevelopment conditions with no pumping in the valley 


because the current baseline assumes there are no problems with the current water supply system.  


Comparison with predevelopment conditions would allow an assessment of just how much 


predevelopment natural conditions have changed.  This could be simulated with the model with just 


recharge without return flow and pipe leakage and discharge to the stream.  The simulation would 


establish groundwater levels that could be considered the maximum saturation level.  Analysis of 


pumping should consider two levels of development.  First would be existing conditions and second 


would the proposed 2040 development conditions.  Percent saturation then may be quite a bit less than 


currently determined because the maximum saturation would be a thicker aquifer with less annual 


variability.  







 


15 
 


Additional Groundwater Development Considerations 


The WSA estimates that a municipal well pumping at a “customary 8-hour pumping cycle” would 


capture only 2% of its flow from Squaw Creek.  The estimate of the amount of water drawn from Squaw 


Creek is likely too low because the calculation does not account for cumulative effects because it 


assumes that at the beginning of any pumping cycle the amount being drawn from the creek is zero.  


Hydrometrics used a standard formula (Hunt 1999) to estimate the amount of water that pumping 


draws from the creek (Hydrometrics 2013a, p 17).  Assuming they applied the method properly, they 


estimated that after 51 hours of pumping (test #1), 17% of the amount being pumped was being drawn 


from Squaw Creek.  Hydrometrics minimized the importance of this by estimating the amount drawn 


from the creek over the entire 51-hour period as less than ½ percent of the creek’s total flow during that 


period.  Over an eight-hour pumping cycle, the amount captured was much less.  The method does not 


account for water drawn from the creek due to drawdown that remains when pumping stops; this 


drawdown fills by pulling water from storage elsewhere in the aquifer and from the creek, either by 


reversing discharge to the creek or by directly drawing from the creek.  Ultimately changes in 


streamflow are necessary to fill the drawdown because all pumping is a new discharge from the aquifer 


which must be taken from another discharge from the aquifer. 


There is no consideration of climate change with future simulations, although it is likely to affect 


precipitation and snowmelt timing in ways that will lengthen the dry, or no-recharge, period of a year.  


As the snow shifts to rain and snowmelt occurs earlier, there will likely be longer periods during the 


summer during which there is not runoff recharging the aquifer.  Recharge replaces pumping discharge 


during spring, but not during later summer and early fall; that period will likely increase in length so the 


drawdown will likely increase. 


Water Demand 


Most of the water demand analysis in the WSA was completed by Hunt and van Dyne (2014), a 


memorandum attached to the WSA as Appendix A.  Hunt and van Dyne rely on a memorandum 


prepared by MacKay and Somps (Giberson 2014) to support their estimates. 


The WSA estimated project and non-project water demands for the next 25 years, commencing in 2015.  


Total demand for the valley in 2040 would be 1205 af/y (Hunt and van Dyne 2014, p 2) but existing 


horizontal bedrock wells will continue to produce 70 af/y through 2040.  Because the WSA assumes, 


appropriately, the bedrock wells are separate and independent from the valley groundwater system, the 


WSA subtracts this bedrock production to establish demand equal to 1135 af/y.  In five-year intervals 


from 2015 through 2040, the project demand is 0, 82, 129 175, 210, 234 af/y while the total valley water 


demand is 772, 880, 975, 1044, 1100, 1135 af/y, respectively.  


The WSA estimates water use for single family residences (SFR) as 550 and 400 gpd/connection for the 


SVPSD and SVMWC areas, respectively.  They also assume full build-out of empty lots by 2040, so there 


is a total 74 af/y of SFR demand.  Hunt and van Dyne (2014) distribute that demand over the year in a 


“bell curve pattern” (Id., p 9) which results in 40% of the annual demand being required from July 


through September.  Much of the SFR demand occurs during the season when less water recharges the 


aquifer, so meeting the demand stresses the aquifer more.  These estimates are reasonable.  
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The WSA estimates occupancy based on 2009 through 2011; at full build-out it is projected to be just 


55.2% annually varying from 26% in November to 72% in March (Table 1, Giberson 2014). For 


commercial use, the demand per sf is reduced based on the occupancy rate (Id.).  No justification is 


given for using 2009 through 2011, and the choice should be questioned because those years were at 


the peak of an economic slow-down when travel to resorts was likely at a low point as compared with 


pre-recession or even now.  


The occupancy combines with the usage per capita for lodging to create a resort demand (not including 


irrigation).  Hunt and van Dyne (2014) used 100 gpd/capita with two people per room (although 


Giberson (2014) used 90 gpd/capita).  They also used a 9.8% factor of safety to account for unbilled 


water losses. 


Commercial water use is the second largest demand, rated at 0.24 gpd/sf (Hunt and van Dyne 2014, 


Table 10).  It is used throughout the demand tables in Giberson (2014).  This was based on observed 


commercial demand from 2005 through 2012, but there is no description of how the estimate was 


made.  A simple estimate of water use by area would not account for occupancy.  


Hunt and van Dyne (2014) combine water used based on bedroom occupancy and commercial area 


development.  They estimate project water demand for 2040 at 55,471 for full occupancy, based on 2 


per bedroom and 100 gpd/capita and 0.24 gpd/sf for 80,500 sf commercial development (Hunt and van 


Dyne 2014, Table 10).  They then adjust this amount based on the occupancy rates discussed above. 


The two largest obvious sources of potential error are in the occupancy rate and the 0.24 gpd/sf/capita 


estimates.  Occupancy could be up to 80% higher than the estimated rate.  This is based on full 


occupancy being a little more than an 80% increase.  There is too little disclosure of how 0.24 gpd/sf was 


estimated to assess its potential variability.  Because the occupancy could increase as much as 80% the 


future demand should be considered in a variable fashion.  In other words, the water supply sufficiency 


estimates should be based on much higher potential demand even if the underlying estimates are 


accepted as accurate. 


Another issue regarding demand is timing, as in the distribution of demand through the year.  Much of 


the current and projected demand occurs during late summer from July through September after 


recharge has decreased.  The existing basis for distributing total demand among months has many 


uncertainties, but is probably more uncertain for the existing and non-project used because it involves 


various types of irrigation.  When considered annually it might appear there is sufficient groundwater to 


meet demand but due to the small aquifer volume and the lack of recharge during late summer, 


pumpage may lower groundwater levels and cause significant environmental damage to streamflows or 


riparian vegetation.  If climate change further lengthens the time period without recharge, the potential 


impacts could increase.  Groundwater drawdown could exceed the 65% criteria established for water 


supply sufficiency.   


Conservation could decrease demand on the system.  The WSA suggests a variety of water-saving 
devices, including: “installation of high-efficiency fixtures and fittings, use of recirculating hot water 
systems, implementing graywater system applications, minimizing water intensive landscape, and use of 
smart irrigation controllers” (WSA, p 4-5); the WSA also notes that it is difficult to assign conservation 
saving to a specific use, so the demand as analyzed does not account for conservation.  Also, much of 
the non-consumptive use returns to the aquifer as wastewater discharge. 
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Groundwater Model 


The WSA uses a numerical groundwater model (Hundt and Williams 2014, Hydrometrics 2013, West-


Yost 2003, Williams 2001) to assess the ability of the aquifer to meet demand by determining how 


proposed pumping will affect the percent saturation of the aquifer.  Williams (2001) developed the 


model initially; there have been several updates since then (Hydrometrics 2014, 2013, 2007a and b).  


The model is difficult to review because no one report thoroughly documents its current structure and 


accuracy.  However, the important aspect is how well it performs today. 


Three aspects of the model are problematic for its intended purpose - to assess water supply sufficiency.  


First, recharge rates were estimated in a very unusual way and are distributed evenly across the model 


domain rather than attempting to account for actual sources, with the exception of some mountainfront 


recharge.  The temporal distribution of recharge (Hundt and Williams 2014) also makes more water 


available to the aquifer at inappropriate times.  Second, general head boundaries allow inflow from the 


bedrock to the basin aquifer which will inappropriately maintain groundwater levels in the basin aquifer.  


These original model structures have survived mostly intact until now.  Third, recent revisions converted 


the aquifer property estimation to a use of pilot points which does not account for prior knowledge of 


the formation boundaries.  The following paragraphs expand these issues. 


Figure 7 shows how Williams defined recharge zones and Figure 8 shows the most recent (Hundt and 


Williams 2014) variation.  Recharge zones are specified flux boundaries, meaning the modeler specifies 


the rate in length/time, or ft/d in Figure 7 (also Table 1), that water enters the model distributed evenly 


over the area of the zone.  Recharge as applied to the model apparently includes many sources of water, 


including distributed recharge from precipitation on the spot, irrigation, leaks from sewer pipes, and 


others.  Williams (2001) explains that they estimated “infiltration from rainfall and snowmelt” (section 


2.5.1.1)11 using the HELP model, as discussed and criticized above in the recharge section. 


Table 2:  Recharge rates for recharge zones in Figure 7. 


Zone ft/d ft/dy in/y 


2 3.08E-03 1.12 13.49 


3 8.42E-04 0.31 3.69 


4 8.42E-04 0.31 3.69 


5 2.24E-02 8.18 98.11 


6 2.18E-02 7.96 95.48 


7 7.76E-03 2.83 33.99 


8 8.46E-03 3.09 37.05 


9 2.54E-03 0.93 11.13 


10 1.17E-02 4.27 51.25 


 


 


                                                 
11 Throughout the reports they authors frequently interchange infiltration and recharge.  Infiltration is 
precipitation that enters the soil through the soil surface; it may become soil water and be evapotranspired.  
Recharge is the infiltration that flows through the soil layer to the groundwater table. 







 


18 
 


 


Figure 24:  Williams, Figure 32 showing recharge zones. 


 


Figure 25:  Hundt and Williams (2014) recharge zones. 







 


19 
 


Figure 7 shows zones along the edge of the basin which apparently add runoff from the mountains as 


recharge to model, but the report does not describe how the flux rate for those zones was determined.  


The rates shown on Figure 7 for zones 5 and 6 (and Table 1) are substantially higher than those used 


over the rest of the model area, as they should be if they truly represent mountainfront recharge, but 


they cover such a small area that the total recharge would not be much.   


The distribution of recharge through the year depends on the availability of precipitation or snowmelt, 


so Hundt and Williams (2014) distributed precipitation availability during winter as 50% of precipitation 


during the month it occurs and 25% in the following two months.  All precipitation which falls in 


December is available to recharge by the end of February; all precipitation in February is available for 


recharge by the end of April.  March percentages are 60 and 40%, respectively, so all March 


precipitation is also available to recharge by the end of April.  From April through November, all 


recharge occurs during the month the precipitation falls.  I use “available” with recharge because it will 


runoff if there is no soil moisture capacity available.  It seems unreasonable to assume that all December 


precipitation melts and recharges by the end of February; this could cause the simulated water levels to 


recover too soon. 


Williams (2001, p 19) simulated inflow from the bedrock using general head boundaries (GHBs).  The 


discussion above has shown that recent studies have concluded little water enters the basin from the 


bedrock, simulating this with a GHB is inappropriate.  A GHB allows groundwater to enter or leave the 


basin based simply on the difference in water level between that simulated for the aquifer and specified 


for the boundary and the conductance of the boundary.  Williams located the GHBs at fractures where 


flow could have entered.  A GHB artificially maintains the water levels in the aquifer at a specified level 


which is inappropriate and could make the calibration appear more accurate than it actually is.  It also 


artificially limits the drawdown predicted by the model. 


Third, Hundt and Williams (2014) estimated conductivity using pilot points, a method which essentially 


establishes parameter fields across the model domain.  The methodology is interesting, but needs more 


description than provided in the report (Hundt and Williams 2014, p 11).  The number of wells used for 


calibration does not seem to be sufficient to create up to 78 pilot points per layer for calibration (p 11). 


The resulting parameter fields do not resemble hydrogeologic patterns, however, as can be seen on the 


circular patterns shown on Figures 9 and 10.  Figure 9 shows circular areas with horizontal conductivity 


exceeding 100 ft/d in the middle of areas with conductivity much less than 100 ft/d.  Vertical anisotropy 


has fewer circular zones, but those that occur in layers 2 and 3 are areas where the model will simulate 


very little vertical flow.  It is also very unusual to have the very high anisotropy in surface layers (layer 1 


in Figure 10) because surface formations tend to be sorted rather than exhibiting continuous layers. 
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Figure 26: Figure 12 from Hundt and Williams (2014) showing the distribution of horizontal hydraulic 
conductivity. 


 


Figure 27: Figure 13 from Hundt and Williams (2014) showing vertical anisotropy, or the ration of 
horizontal to vertical conductivity. 
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The model calibration also reveals inaccuracies in the model.  Hundt and Williams (2014) considered the 


model “calibrated when simulated results match the measured data within an acceptable measure of 


accuracy, and when successive calibration attempts did not notably improve the calibration statistics” (p 


10).  Usually, calibration is considered complete when various test statistics are minimized to less than a 


specified value.  Hundt and Williams Figure 11 and the test statistics show that the new calibration is 


pretty good, although they utilized more than one observation from each well which raises questions 


about the independence of the observations.  Groundwater levels at a well are highly autocorrelated 


which means individual observations are not independent. Using a set of observations for each well may 


be a form of pseudoreplication which could artificially improve the test statistics, especially if the 


observations are made frequently. 


Hydrographs of simulated water levels are best used for simple graphical comparison.  The hydrographs 


often indicate potential problems not indicated by calibration test statistics or scatter plots.  Simulated 


water levels in some wells are consistently higher or lower than the observations, apparently by as much 


as ten feet.  This is a problem if the areas of over or underestimation affects flows to the creek or the 


thickness of the saturated zone.  There is insufficient information to assess these effects. 


The discussion on stream conductance is very confusing – the statement “[t]he final values obtained 


from calibration equate to average streambed hydraulic conductivity values of 1.1x10-3 feet per day and 


1 foot per day” (Hundt and Williams 2014, p 12).  It is impossible to know what these values refer to – 


the two values differ by three orders of magnitude.  There is no information provided regarding 


discharge to the stream, which conductance would control, so the value must be based on groundwater 


levels.  Conductance would be highly insensitive to these values. 


Hundt and Williams (2014) Figure 1 shows the aquifer is much thinner in the west; layer 3 is most useful 


in the eastern sections where the valley is gouged up to 100 feet deeper.  This simply means that project 


pumping occurs in layer 2, although I also note that the model descriptions do not adequately describe 


the depth of pumping in the model. 


The model report should present final water budget amounts, including recharge, pumping, and 


discharge to the stream.  A graph showing where the model simulates flow to or from the stream is 


essential, and should be completed for representative time periods (wet conditions, late summer 


baseflow conditions). There is no information regarding this potential flux in the model.  The model 


reports should also show drawdown plots for several times during the simulation so that the reader can 


assess from where the water is drawn rather than just the proportion of saturated aquifer. 
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Attachment 1 


http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ca8474 


SQUAW VALLEY, CALIFORNIA (048474)  


Period of Record Monthly Climate Summary  


Period of Record: 10/13/1955 to 10/31/1975  


 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 


Average Max. 
Temperature (F)  


39.5  41.9  44.6  50.8  61.6  71.7  80.1  79.1  72.1  61.4  48.5  41.0  57.7  


Average Min. 
Temperature (F)  


14.6  15.8  20.3  23.9  30.9  37.5  42.1  41.3  35.5  27.7  22.4  15.3  27.3  


Average Total 
Precipitation (in.)  


9.74  7.64  6.58  3.44  1.62  1.15  0.67  0.83  0.91  2.84  6.58  9.01  51.02  


Average Total 
SnowFall (in.)  


54.9  49.8  36.4  21.8  7.8  0.3  0.0  0.0  0.6  4.3  23.9  46.9  246.6  


Average Snow Depth 
(in.)  


33  44  40  21  3  0  0  0  0  0  4  19  13  


Percent of possible observations for period of record. 


Max. Temp.: 90.1% Min. Temp.: 90.3% Precipitation: 91.3% Snowfall: 85.5% Snow Depth: 83.9%  


Check Station Metadata or Metadata graphics for more detail about data completeness 


 


 


 


 


692298.1  
 



http://www.wrcc.dri.edu/cgi-bin/cliMeta.pl?ca8474

http://www.wrcc.dri.edu/cgi-bin/cliMeta2.pl?ca8474






 
 







(#) (#) (#)
(#) (#) (#) 1.3K 


(#)With California facing one of the most severe droughts on record, Governor Brown declared a drought State 
of Emergency in January and directed state officials to take all necessary actions to prepare for water 
shortages. The state has continued to lead the way to make sure California is able to cope with an unprecedented drought.


Top Story: Fire Officials Urge Extreme Caution As Fireworks Go On Sale
June 30, 2015 - With the Independence Day holiday rapidly approaching, CAL FIRE is reminding all Californians and visitors to do 
their part to prevent fires caused by illegal fireworks or the misuse of “Safe and Sane” fireworks. On Sunday, June 28 “Safe and 
Sane” Fireworks went on sale in approximately 300 communities throughout California. Although fireworks are a symbolic display of 
patriotism during this time of celebration, they can be dangerous when handled incorrectly or used in the wrong environment. 
Read More (topstory/top-story-40.html)


Save Our Water Launches Summer Public Education Campaign
June 30, 2015 - With California in the grip of the worst drought in a generation, Save Our Water – California’s official statewide 
conservation education program – is launching a new public education campaign urging Californians to step up and make even 
more cuts in their water use. The campaign comes at the start of a hot, dry summer and potentially dangerous fire season. Save 
Our Water’s campaign urges Californians to “Let It Go” by limiting outdoor water use and letting lawns fade to gold for the summer, 
while preserving precious water resources for trees and other important landscapes.
Read More (news/story-107.html)


State Water Board Extended Curtailments on the Merced River
June 26, 2015 - With drought conditions continuing into the summer months, the State Water Resources Control Board (State 
Water Board) extended curtailments on the Merced River for senior water rights dating back to 1858; and all pre-1914 and post-
1914 appropriative rights on the Upper San Joaquin River.
Read More (topstory/top-story-39.html)


Drought Prompts Fish Evacuation at American River and Nimbus Hatcheries
June 25, 2015 - With a fourth year of extreme drought conditions reducing the cold water supply available, the California 
Department of Fish and Wildlife (CDFW) is moving fish out of the American River and the Nimbus hatcheries for the second year in 
a row.
Read More (news/story-106.html)


Emergency Regulation to Protect Coho Salmon and Steelhead Approved on Russian 
River Tributaries
June 17, 2015 - The State Water Resources Control Board today approved an emergency regulation to provide a small amount of 
additional water in four tributaries of the Russian River to protect threatened fish. The regulation affects about 13,000 properties in 
the watersheds of Dutch Bill Creek, Green Valley Creek, Mark West Creek and Mill Creek. Water users in those watersheds will be 
subject to enhanced conservation measures and water use reporting.
Read More (news/story-105.html)


Drought Conditions Force Difficult Management Decisions For Sacramento River 
Temperatures


1 2 3 4 5


Page 1 of 6California Drought


7/1/2015http://ca.gov/drought/







June 16, 2015 - State and federal officials today announced the outlines of a revised plan for managing water flows in the 
Sacramento River for cities and farms while keeping enough cold water in Shasta Reservoir to avoid high temperatures in the river 
that could be catastrophic for endangered winter-run Chinook salmon. The Sacramento River Temperature Management Plan, 
which is required annually, guides the release of water from Shasta Reservoir to maintain healthy fisheries during the summer and 
fall, when water temperatures rise. In this fourth year of extended drought, with low reservoir storage levels and higher-than-normal 
predicted summer temperatures, the plan seeks to prevent another catastrophic loss of this year’s class of juvenile salmon. Federal 
and state fish agencies believe such a loss would have devastating impacts to the long-term viability of this important species of 
native salmon.
Read More (topstory/top-story-38.html)


Senior Water Rights Curtailed in Delta, San Joaquin & Sacramento Watersheds
June 12, 2015 - With drought conditions continuing into the summer months, the State Water Resources Control Board (State 
Water Board) announced today that there is insufficient water available for senior water right holders with a priority date of 1903 or 
later in the San Joaquin and Sacramento watersheds and the Delta. The need for further curtailment of more senior rights and 
curtailments in other watersheds is being assessed weekly.
Read More (topstory/top-story-37.html)


Revised Ordinance Would Cut Water Use by at Least 30 Percent on New Landscapes 
for Homes and Businesses
June 12, 2015 - New California yards and commercial landscaping would use far less water under the rules of a model landscape 
ordinance updated by the California Department of Water Resources (DWR) at the direction of Governor Edmund G. Brown Jr.
Read More (news/story-104.html)


Governor Brown Issues Statement on Federal Drought Aid
June 12, 2015 - Governor Edmund G. Brown Jr. issued a following statement today after President Barack Obama announced new 
actions and investments to support workers, farmers and rural communities suffering from drought and to combat wildfires, 
including $18 million for the State of California to provide jobs for workers dislocated by the drought.
Read More (news/story-103.html)


Urban Water Conservation Improves in April Ahead of June 25 Percent Conservation 
Mandate
June 2, 2015 - With a mandatory average conservation rate of 25 percent beginning this month for all state residents, the State 
Water Resources Control Board (State Water Board) announced that Californians in cities and towns increased their water 
conservation to 13.5 percent in April. In addition, nearly 400 water suppliers responded to a first-ever enforcement report, indicating 
a high level of local activity to respond to reports of leaks and suspected water wasting.
Read More (topstory/top-story-36.html)


The California Department of Housing and Community Development Announces 
Emergency Adoption of Building Codes to Conserve Water
June 1, 2015 - In view of the urgency to conserve California’s water resources, as deemed essential by Governor Brown’s 
Executive Order, the Department of Housing and Community Development (HCD) is establishing new building standards through 
an emergency adoption process. These regulations are set forth in the California Green Building Standards (CALGreen) Code and 
will ensure that newly constructed residential buildings, permitted on or after June 1, 2015, include water-efficient landscaping. 
Read More (news/story-102.html)


Show More
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Water your lawn only 
when it needs it.


Governor Brown has convened an interagency Drought Task Force to provide a coordinated assessment of the State’s dry 
conditions and provide recommendations on current and future state actions. The response to this statewide disaster requires the 
combined efforts of all state agencies and the state's model mutual aid system to address.


In support of this unified effort, all state agencies with a role in supporting drought mitigation and relief efforts are organized under 
the Incident Command System and will continue provide emergency planning, response, and mitigation support as long as needs 
exist. Similar task forces have been assembled in the droughts of the 2000's, 1990's, 
1980's and 1970's. 


Office of Governor


Edmund G. Brown Jr.
Click here to visit his website (http://gov.ca.gov)


 (http://www.saveourh2o.org/)


Adjust your watering 
schedule to the 


season.


Save Water in Your Home! (http://www.h2ouse.org/tour/index.cfm)


What You Can Do 


Page 3 of 6California Drought


7/1/2015http://ca.gov/drought/







We Are Californians, And We Don't Waste Water! (http://youtu.be/Ow3P7KpJ-e8)


Don't Waste Water: Laundry (http://youtu.be/XVtazcwHxLg)


Don't Waste Water: Carwash (http://youtu.be/ZPCbp_zmdjU)


Don't Waste Water: Bathtub (http://youtu.be/Vgn6IfUzeeI)


Weekly Drought Brief - June 23 (/drought/pdf/Weekly-Drought-Update.pdf)


California Drought Assistance Programs (/drought/pdf/DROPS-State-Fed-Funding-Program-Matrix-04-08-15.pdf)


Drought Assistance Brochure (/drought/pdf/Drought-Assistance-Brochure-2015.pdf)


Federal Funding Programs for Drought - May 2015 (/drought/pdf/Fed-Funding-Program-Matrix-04-08-15.pdf)


State Funding Programs for Drought - May 2015 (/drought/pdf/State-Funding-Program-Matrix-04-08-15.pdf)


Summary of Water Management Actions (managementactions.html)


Dept. of Water Resources (http://water.ca.gov/waterconditions/)


Dept. of Water Resources Publications (http://www.water.ca.gov/waterconditions/publications.cfm)


Dept. of Food & Ag Drought Portal (http://www.cdfa.ca.gov/drought/)


Dept. of Fish and Wildlife (https://www.wildlife.ca.gov/drought)


Dept. of General Services (http://www.dgs.ca.gov/dgs/Home/water.aspx)


Dept. of Public Health (http://www.cdph.ca.gov/certlic/drinkingwater/Pages/DroughtPreparedness.aspx)


Office of Emergency Services (http://www.caloes.ca.gov/ICESite/Pages/Drought.aspx)


State Water Resources Control Board 
(http://www.waterboards.ca.gov/waterrights/water_issues/programs/drought/index.shtml)


Office of Planning and Research (http://www.opr.ca.gov/s_droughtinfo.php)


CPUC Drought Information (http://www.cpuc.ca.gov/PUC/Water/Drought_Information.htm)


Media


Drought Resources


Drought News Archive
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June 2015 (/Drought/archive-june-2015.html)


May 2015 (/Drought/archive-may-2015.html)


April 2015 (/Drought/archive-april-2015.html)


March 2015 (/Drought/archive-march-2015.html)


February 2015 (/Drought/archive-february-2015.html)


January 2015 (/Drought/archive-january-2015.html)


2014 Releases (/Drought/archive-2014.html)


2013 Releases (/Drought/archive-2013.html)


Weekly Drought Brief Archive


June 2015 (/Drought/WeeklyDroughtUpdate/archive-june-2015.html)


May 2015 (/Drought/WeeklyDroughtUpdate/archive-may-2015.html)


April 2015 (/Drought/WeeklyDroughtUpdate/archive-april-2015.html)


March 2015 (/Drought/WeeklyDroughtUpdate/archive-march-2015.html)


Februray 2015 (/Drought/WeeklyDroughtUpdate/archive-february-2015.html)


January 2015 (/Drought/WeeklyDroughtUpdate/archive-january-2015.html)


2014 Briefs (/Drought/WeeklyDroughtUpdate/archive-2014.html)


Drought Partner Links


Find Your Local Water Agency (http://saveourwater.com/find-your-water-agency)


California Weather Data (http://cdec.water.ca.gov/weather.html)


California Reservoir Conditions (http://cdec.water.ca.gov/cgi-progs/products/rescond.pdf)


Daily Reservoir Storage Summary (http://cdec.water.ca.gov/cgi-progs/reservoirs/RES)


Central Valley Project Water Supply Information (http://www.usbr.gov/mp/cvo/Day_Rpts_Current.html)


U.S. Drought Portal (http://www.drought.gov/drought/)


USGS Drought Information (http://ca.water.usgs.gov/data/drought/index.html)


U.S. Navy Region Southwest Conservation Actions 
(http://www.navyregionsouthwest.com/external/content/document/4275/2136198/1/NRSW_Water_Conservation_Actions.pdf)


California Urban Water Conservation Council (http://www.cuwcc.org/)
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Note: Bold italics indicate terms defined in Section 15. 


Section 1. Purpose and Intent. 


It is the intent of this Code to define practical and effective measures by which 
the obtrusive aspects of outdoor light usage can be reduced, while preserving 
safety, security, and the nighttime use and enjoyment of property. These 
measures are intended to curtail the degradation of the nighttime visual 
environment, reduce light trespass, glare, energy and resource waste by 
encouraging lighting practices that direct appropriate amounts of light where and 
when it is needed, increasing the use of energy-efficient sources, and decreasing 
the use of poorly shielded or inappropriately directed lighting fixtures.  


Section 2. Conformance with Applicable Codes. 


All outdoor lighting shall be installed in conformance with the provisions of this 
Code, the Building Code, the Electrical Code, the Energy Code, and the Sign 
Code of the jurisdiction as applicable and under appropriate permit and 
inspection.  


Section 3. Applicability. 


3.1 New Uses, Buildings and Major Additions or Modifications. For all proposed 
new land uses, developments, buildings, and structures that require a permit, 
all outdoor lighting shall meet the requirements of this Code. All building 
additions or modifications of twenty-five (25) percent or more in terms of 
additional dwelling units, gross floor area, or parking spaces, either with a 
single addition or with cumulative additions subsequent to the effective date of 
this provision, shall invoke the requirements of this Code for the entire 
property, including previously installed and any new outdoor lighting. 
Cumulative modification or replacement of outdoor lighting constituting twenty-
five (25) percent or more of the permitted lumens for the parcel, no matter the 
actual amount of lighting already on a non-conforming site, shall constitute a 
major addition for purposes of this section.  


3.2 Minor Additions. Additions or modifications of less than twenty-five (25) 
percent to existing uses, as defined in Section 3.1 above, and that require a 
permit, shall require the submission of a complete inventory and site plan 
detailing all existing and any proposed new outdoor lighting fixtures. Any 
new outdoor lighting fixtures on the site shall meet the requirements of this 
Code with regard to shielding and lamp type; the total outdoor light output 
after the modifications are complete shall not exceed that on the site before 
the modification, or that permitted by this Code, whichever is larger.  
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3.3 Resumption of Use after Abandonment. If a property or use with non-
conforming lighting is abandoned, then all outdoor lighting shall be reviewed 
and brought into compliance with this Code before the use is resumed.  


3.4 Public Roadways. Lighting for public roadways must comply with the 
provisions of this Code, except the total outdoor light output limits of Section 
4.2.  


Section 4. General Outdoor Lighting Standards. 


4.1 Shielding Standards. All nonexempt outdoor lighting fixtures shall have 
shielding as shown in Table 4.1; outdoor luminous tube lighting does not 
require shielding but total output from partially shielded lighting is subject to 
the limits set forth in Section 4.2.  


Use Codes:  


A = unshielded, partially and fully shielded fixtures allowed  
P = partially and fully shielded fixtures allowed 
F = only fully shielded fixtures allowed 
X = not allowed 
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Table 4.1. LIGHT FIXTURE SHIELDING STANDARDS 
 


Land Use and Lighting Class 
Lighting Zone 


Notes 
LZ 1 LZ 2 


Commercial, Industrial, Mixed-use and 
Multi-family Residential uses  


  
 


  Class 1 lighting (Color Rendition):    


    Initial output ≥ 2000 lumens F F  


    Initial output < 2000 lumens F P 3 


  Class 2 lighting (General Illumination):    


    Initial output ≥ 2000 lumens F F  


    Initial output < 2000 lumens F P 3 


  Class 3 lighting (Decorative):   1 


    Initial output ≥ 2000 lumens X X  


    Initial output < 2000 lumens P P 3 


    Initial output < 20 lumens X A  


Residential uses:   2 


  All Classes    


    Initial output ≥ 2000 lumens F F  


    Initial output < 2000 lumens P P 1,3 


Notes to Table 4.1   


1. Exception: seasonal decorations using typical low-wattage incandescent 
lamps shall be permitted in all lighting zones from Thanksgiving through 15 
January. 


2. For purposes of this section, residential refers to all residential land-use 
zoning, including all densities and types of housing such as single-family 
detached and duplexes, but does not include multi-family residential uses.  


3. Examples of lamp types of 2,000 and 1,000 lumens and below (The 
acceptability of a particular light is determined by lumen output, not 
wattage; values listed are approximate; check manufacturer’s 
specifications). 
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Lamp Type and Wattage with Outputs below 2000 lumens and 1000 
lumens 


 


Lamp Type 
2000 


lumens 
1000 


lumens 


Standard incandescent and less 100 watt 60 watt 


Tungsten-halogen (quartz) and less 100 watt 60 watt 


Fluorescent and less 25 watt 15 watt 


Compact Fluorescent and less 26 watt 13 watt 


No available High-Pressure Sodium or Metal Halide 


4.2. Total Outdoor Light Output Standards. Total outdoor light output (see 
definition 16.30) shall not exceed the limits in Table 4.2.  


Table 4.2. MAXIMUM TOTAL OUTDOOR LIGHT OUTPUT STANDARDS 


Land Use 
LIGHTING ZONE 


Notes 
LZ 1 LZ 2 


Commercial Industrial, Mixed-use and Multi-
family Residential uses (lumens per net acre)   


   


   total (fully shielded + partially shielded +  
             unshielded) 


50,000 100,000 
 


   partially shielded + unshielded only 5,000 10,000  


Residential uses (lumens per residence)   1 


   total (fully shielded + partially shielded) 10,000 10,000  


   partially shielded 3,000 3,000  


Note to Table 4.2  


1. For purposes of this section, residential  refers to all residential land-use 
zoning, including all densities and types of housing such as single-family 
detached and duplexes, but does not include multi-family residential uses. 


 4.3. Lamp Type Standards. All lamps must conform to the types listed in Table 
4.3.  


 
Lamp Types: 
wLED = "warm white" light emitting diode with CCT ≤ 3500 K 
HPS = high-pressure sodium 
LPS = low-pressure sodium 
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Table 4.3. ALLOWED LAMP TYPES 
 


LIGHTING CLASS 
Allowed Lamp  


Types 
Notes 


Commercial, Industrial, Mixed-use and 
Multi-family Residential uses 


  


  Class 1 lighting (Color Rendition):   


     All initial outputs all types  


  Class 2 lighting (General Illumination):   


     Initial output ≥ 2,000 lumens wLED, HPS, LPS  


     Initial output < 2,000 lumens all types  


  Class 3 lighting (Decorative):   


     All initial outputs all types  


Residential uses (all Classes):  1 


     All initial outputs all types  


Note to Table 4.3 


1. For purposes of this section, residential refers to all residential land-use 
zoning, including all densities and types of housing such as single-family 
detached and duplexes, but does not include multi-family residential uses.  


4.4. Spot Light Aiming Standard. Light Fixtures containing Spot or Flood 
lamps must be aimed no higher than 45 degrees above straight down (half-
way between straight down and straight to the side) (Figure 4.4). When aimed 
above straight down but at less than 45 degrees, such light fixtures shall be 
considered partially shielded; when aimed straight down they shall be 
considered fully shielded. 


   
 


 


Fully Shielded 


  


Partially Shielded 
  


Partially Shielded 
  


Unshielded 


Figure 4.4. Spot light aiming 
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4.5. “House Side” Shielding Standard. Beyond the shielding requirements of 
Section 4.1, any privately or publicly owned outdoor light fixture with a lamp 
of initial output over 10,000 lumens located within 50 feet of any residential 
(including multi-family residential) property or public right-of-way shall utilize 
an internal or external “house-side” shield, with the light fixture and shield 
oriented to minimize light trespass over the adjacent property or right-of-way 
line (Figure 4.5).  If an external shield is used, the surface of the shield facing 
the lamp must be a dark or flat black color. 


 


   


No Shield Internal Shield External Shield 


 
 Figure 4.5. House-side shield configurations 


4.6. Effective Shielding Standard. All light fixtures that are required to be fully 
shielded shall be installed and maintained in such a manner that the shielding 
is effective as described in the definition in Section 15 for fully shielded 
fixtures.  


4.7. Multi-Class Lighting Standard. Multi-Class lighting must conform to the 
shielding and timing restrictions, if any, that apply to the most restrictive 
included Lighting Class.  


4.8. Luminous Tube Lighting. Lighting using luminous tubes is included in the 
total outdoor light output calculations for the site. Lumens for neon lighting are 
calculated on a per foot basis, rather than per "fixture." Any unshielded neon 
lighting is limited by the partially shielded + unshielded lighting limits of 
Section 4.2.  


4.9. Internally Illuminated Architecture. Any architectural element including walls, 
portions of buildings or canopy edges that is internally illuminated and that is 
not a sign or fenestration (windows or doors) shall have 100 percent of the 
initial lamp output of all lamps used to provide such illumination considered 
partially shielded lighting for the purposes of calculating total outdoor light 
output for the site.  


 
4.10. Indoor Lighting. Any indoor lighting fixture within a non-residential structure 


containing a lamp with initial output over 2,500 lumens and mounted such that 
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any part of the fixture is lower than the upper edge of a window or door must 
be fully shielded (See Figure 4.10). 


 


 
 
Figure 4.10. Elevation cross-section view showing required shielding for 
indoor non-residential lighting (FS = fully shielded; A = allowed, fully 
shielded, partially shielded or unshielded) 


 
4.11. Time Limits.  
 


A. Class 3 lighting shall be extinguished between 10:00pm (or when the 
business closes, whichever is later) and the time the business re-opens.  


 
B. Class 2 lighting located 75 feet or more from the nearest building, 


display area or storage area shall be extinguished between 10:00pm (or 
within 30 minutes of the business closing, whichever is later) and the time 
the business re-opens. 


Section 5. Outdoor Advertising Sign Lighting Standards. 


5.1 Externally Illuminated Sign Lighting Standards. External illumination for 
signs, including billboards, shall conform to the provisions of this Code. Such 
lighting shall be treated as Class 1 lighting and shall conform to the lamp 
source, shielding restrictions and total outdoor light output limits of Section 
4 (except as provided in Section A below). All upward-directed sign lighting is 
prohibited. 


 
A. Lighting for externally illuminated billboards may use up to 200 initial lamp 


lumens per square foot of sign face.  Lighting for billboards is not included 
toward the total outdoor light output limits of Section 4.2. 


 
5.2 Internally Illuminated Sign, Neon Sign, Multicolor Fixed-Copy LED Sign 


and Single-Color LED Sign Lighting Standards. 
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A. Outdoor internally illuminated signs must either be constructed with an 
opaque background and translucent text and symbols, or with a colored 
background and generally LIGHTER text and symbols (Figure 5.2.A). 
Lamps used for internal illumination of internally illuminated signs shall 
not be counted toward the total outdoor light output limits in Section 4.2. 


 


Light Background 


 


Colored Background 


 


Opaque Background 


 


 


 
 


 


 


 
 


 


 
 


 


 


 
 


 
Figure 5.2.A. Internally illuminated sign styles 


 
B. Neon signs, multicolor fixed-copy LED Signs and single-color LED 


signs (Figure 5.2.B) shall be treated as internally illuminated signs for 
the purposes of this Code, and shall not have their outputs counted toward 
the total outdoor light output limits in Section 4.2. Any lighting extending 
beyond the area considered to be the sign area (as defined in the Sign 
Code of this jurisdiction) shall conform to all provisions of this Code. In 
particular, such lighting shall be treated as Class 3 lighting (decorative) 
and shall conform to the total outdoor light output limits of Section 4.  


 


Neon Multicolor Fixed-
Copy LED 


Single-Color LED 


 


 
 


 


 
 


 


 
 


 
Figure 5.2.B. Neon, multicolor fixed-copy LED and single-color LED signs 
 
C. Other internally-illuminated panels or decorations not considered to be 


signage according to the sign code of this jurisdiction (such as illuminated 
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canopy margins or building faces), shall be considered Class 3 lighting 
(decorative), and shall be subject to the standards applicable for such 
lighting, including but not limited to the lamp source, shielding standards 
and total outdoor light output limits of Section 4.2. 


 
5.3 Multicolor Changeable-Copy LED Sign Lighting Standards. Lighting for 


multicolor changeable-copy LED signs (Figure 5.3.A) must meet the 
following: 


 
A. [ALTERNATIVE A] Multicolor changeable-copy LED signs are not 


permitted. 
 


[ALTERNATIVE B] Multicolor changeable-copy LED signs must be 
adjusted to prevent overly bright luminance at night: automatic controls 
must limit night luminance to a maximum of 100 nits when the display is 
set to show maximum brightness white (100% full white mode).  The 
applicant shall provide a written certification from the sign manufacturer 
that the nighttime light intensity has been factory pre-set not to exceed this 
level, and that this setting is protected from end-user modification by 
password-protected software or other method as deemed appropriate by 
the Planning Director. 
 


Multicolor Changeable-Copy LED 


 


 
 


 
Figure 5.3.A. Multicolor changeable-copy LED sign 


 
5.4 Time Limits. Illumination for all on-site advertising signs except billboards, 


shall be turned off by the times listed in Table 5.4 or when the business 
closes, whichever is later. Signs subject to time limits are required to have 
functioning and properly adjusted automatic shut-off timers. Light background 
(white, off-white, light gray, cream or yellow) internally illuminated signs, 
installed legally before enactment of this code [enter date], may continue to 
be used and illuminated but must conform to the time limits as indicated.  
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Table 5.4. ILLUMINATED SIGN TIME LIMITS 
 


Sign Type 
Lighting Zone 


LZ 1 LZ 2 


   Internally illuminated, light background 6pm 8pm 


   Multicolor Changeable-Copy LED  6pm 8pm 


   All other types 9pm 10pm 


Section 6: Special Use Lighting Standards. 


6.1 Recreational Facilities.  


A. Class of Play: Fields designed primarily for use by municipal or amateur 
leagues, training, recreational or social levels, shall be considered Sports 
Class IV as defined by the Illuminating Engineering Society of North 
America (IESNA).  Fields designed primarily for college, semiprofessional, 
professional or national levels shall be considered Sports Class I, Sports 
Class II or Sports Class III as defined by IESNA. 


 
B. Lighting Class and Amount: Lighting for outdoor athletic fields, courts or 


tracks shall be considered Class 1 lighting (Color Rendition), and shall be 
exempt from the lumens per acre limits of Section 4.2. Illuminance shall 
be designed to achieve no greater than the minimal levels for the activity as 
recommended by the Illuminating Engineering Society of North America 
(IESNA) for the Sports Class as described in Section 6.1.A. 


 
C. Shielding:  
 


1. Facilities designed for Sports Class III and Sports Class IV: lighting for 
the field shall use fully shielded lighting fixtures.  Where fully 
shielded fixtures are not available, lighting fixtures using external 
louvers or shields that, in the final installed configuration, extend to within 
3 inches on the lowest portion of the light fixture opening are required 
(Figure 6.1.C.1).  The fixtures shall be installed and maintained with 
aiming angles that permit no greater than 1% of the light emitted by each 
fixture to project above the horizontal. 
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Figure 6.1.C.1. Sports Class III and IV lighting shield configurations. 


 
2. Facilities designed for Sports Class I and Sports Class II: lighting for 


the field shall use lighting fixtures with internal and/or external control 
louvers or shields to minimize off-site glare and light trespass.  The 
fixtures shall be installed and maintained with aiming angles that permit 
no greater than 5% of the light emitted by each fixture to project above 
the horizontal. 


 
D. Certification: Every such lighting system design and installation shall be 


certified by a registered engineer, architect or landscape architect as 
conforming to all applicable restrictions of this Code. 


 
E. Time Limit: All field lighting shall be extinguished within 30 minutes of 


cessation of play, and events shall be scheduled so as to complete activity 
before 11pm. Illumination of the playing field, court or track shall be 
permitted after the time limit only to conclude a scheduled event that did not 
conclude before the time limit due to unusual circumstances. 


6.2. Frontage Row of Vehicle Display Areas 


A. Lighting Class: Lighting for frontage row of vehicle display areas shall 
be considered Class 1 lighting (Color Rendition). 


 
B. Shielding: All frontage row vehicle display area lighting shall utilize fully 


shielded light fixtures that are installed in a fashion that maintains the 
fully shielded characteristics. 


 
C. Lumen Limit: Total outdoor light output for the frontage row of vehicle 


display areas is exempt from the total outdoor light output limits in 
Section 4.2, but shall not exceed 60 lumens per square foot.  


 
D. Time Limit: The frontage row of vehicle display area lighting exceeding 


the lumens per acre cap of Section 4.2 shall be turned off at 10 p.m. or 
within thirty minutes after closing of the business, whichever is later. 
Lighting in the frontage row of vehicle display areas after the time limit 
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shall be considered Class 2 lighting, and shall conform to all restrictions 
of this Code applicable for Class 2 lighting, including the total outdoor 
light output limits in Section 4.2. 


6.3 Service Station Canopies.  


A. Lighting for service station canopies shall be considered Class 1 lighting 
(Color Rendition). 


 
B. Shielding: All light fixtures mounted on or recessed into the lower surface 


of service station canopies shall be fully shielded and utilize flat lenses. 
 
C. Total Under-Canopy Output: The total light output used for illuminating 


service station canopies, defined as the sum of all under-canopy initial 
bare-lamp outputs in lumens, shall not exceed 60 lumens per square foot 
of canopy. All lighting mounted under the canopy, including but not limited 
to light fixtures mounted on the lower surface or recessed into the lower 
surface of the canopy and any lighting within signage or illuminated panels 
over the pumps, is to be included toward the total at full initial lumen 
output.  


 
D. The lumen output of lamps mounted on or within the lower surface of a 


canopy is included toward the total outdoor light output limits in Section 
4.2 according to the method defined for total outdoor light output. Other 
lighting located under a canopy but not mounted on or within the lower 
surface is included toward the total outdoor light output limits in Section 
4.2 at full initial output. 
 


6.4 Other Lighting on Parcels with Special Uses. All lighting not directly 
associated with the special use areas above shall conform to the lighting 
standards described in this Code at all times, including but not limited to the 
shielding requirements of Section 4.1, the total outdoor light output limits of 
Section 4.2 and the lamp type standards of Section 4.3. The net acreage for 
the determination of compliance with Section 4.2 shall not include the area of 
the athletic field or frontage row of vehicle display area; the area of any 
service station canopy shall be included in the net acreage. 


Section 7. Submission of Plans and Evidence of Compliance with 
Code, Subdivision Plats. 


7.1 Submission Contents. The applicant for any permit required by any provision 
of the laws of this jurisdiction in connection with proposed work involving 
outdoor lighting fixtures shall submit (as part of the application for permit) 
evidence that the proposed work will comply with this Code. Even should no 
other such permit be required, the installation or modification of any exterior 
lighting (except for routine servicing and same-type lamp replacement) shall 
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require submission of the information described below. The submission shall 
contain but shall not necessarily be limited to the following, all or part of which 
may be part of or in addition to the information required elsewhere in the laws 
of this jurisdiction upon application for the required permit: 


 
A. plans indicating the total number and location on the premises of all 


outdoor lighting fixtures, both proposed and any already existing on the 
site; 


 
B. description of all outdoor lighting fixtures, both proposed and existing. 


The description may include, but is not limited to, catalog cuts and 
illustrations by manufacturers (including sections where required); lamp 
types, wattages and initial lumen outputs; 


 
7.2 Additional Submission. The above required plans, descriptions and data shall 


be sufficiently complete to enable the designated official to readily determine 
whether compliance with the requirements of this Code will be secured. If such 
plans, descriptions and data are not sufficient, the applicant shall submit such 
additional evidence as reasonably requested by the jurisdiction, including 
certified reports of tests performed and certified by a recognized testing 
laboratory. 


 
7.3 Subdivision Plats. If any subdivision proposes to have installed street or 


other common or public area outdoor lighting, submission of the information as 
described in Section 7.1 shall be required for all such lighting. 


7.4 Lamp or Fixture Substitution. Should any outdoor light fixture or the type of 
light source therein be changed after the permit has been issued, a change 
request must be submitted to the designated official for approval, together with 
adequate information to assure compliance with this Code. Approval must be 
received prior to substitution. 


 
7.5 Plan Approval. If the designated official determines that the proposed lighting 


does not comply with this Code, the permit shall not be issued or the plan 
approved. 


7.6 Certification of Installation. For projects using 200,000 lumens or more a 
registered engineer shall certify in writing to the City that all lighting was 
installed in accordance with the approved plans. 


Section 8. Prohibitions. 


8.1 Sale of Non-Conforming Fixtures and Lamps. The installation, sale, offering 
for sale, lease or purchase of any outdoor lighting fixture or lamp the use of 
which is not allowed by this Code is prohibited.  
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8.2 Laser Source Light. The use of laser source light or any similar high intensity 
light for outdoor advertising or entertainment, when projected above the 
horizontal, is prohibited.  


8.3 Searchlights. The operation of searchlights for advertising purposes is 
prohibited.  


Section 9. Temporary Exemption. 


9.1 Request; Renewal; Information Required. Any person may submit, on a form 
prepared by the jurisdiction, to the designated official, a temporary exemption 
request. The request shall contain the following information:  


A. specific Code exemption(s) requested; 
C. duration of requested exemption(s); 
E. proposed location on premises of the proposed light fixture(s); 
B. purpose of proposed lighting; 
D. information for each light fixture and lamp combination as required in 


section 7.1; 
F. previous temporary exemptions, if any, and addresses of premises 


thereunder; 
G. such other data and information as may be required by the designated 


official. 


9.2 Approval; Duration. The designated official shall have five (5) business days 
from the date of submission of the request for temporary exemption to act, in 
writing, on the request. If approved, the exemption shall be valid for not more 
than thirty (30) days from the date of issuance of the approval. The approval 
shall be renewable upon further written request, at the discretion of the 
designated official, for a maximum of one (1) additional thirty (30) day period. 
The designated official is not authorized to grant more than one (1) temporary 
permit and one (1) renewal for a thirty (30) day period for the same property 
within one (1) calendar year.  


9.3 Disapproval; Appeal. If the request for temporary exemption or its extension 
is disapproved, the person making the request will have the appeal rights 
provided in Section 11.  


Section 10. Other Exemptions. 


10.1 Nonconformance  


A. Bottom-mounted or unshielded outdoor advertising sign lighting shall not be 
used beginning five years after enactment of this Code. 
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B. All other outdoor light fixtures lawfully installed prior to and operable on the 
effective date of this Code are exempt from all requirements of this Code. 
There shall be no change in use or lamp type, or any replacement (except 
for same-type and same-output lamp replacement) or structural alteration 
made, without conforming to all applicable requirements of this Code. 
Further, if the property is abandoned, or if there is a change in use of the 
property, the provisions of this Code will apply when the abandonment 
ceases or the new use commences. 


10.2 State and Federal Facilities. Compliance with the intent of this Code at all 
State and Federal facilities is encouraged.  


10.3 Emergency Lighting. Emergency lighting, used by police, firefighting, or 
medical personnel, or at their direction, is exempt from all requirements of this 
code for as long as the emergency exists.  


10.4 Swimming Pool and Fountain Lighting. Underwater lighting used for the 
illumination of swimming pools and fountains is exempt from the lamp type 
and shielding standards of Section 4.1, though it must conform to all other 
provisions of this code.  


Section 11. Appeals. 


Any person substantially aggrieved by any decision of the designated official 
made in administration of the Code has the right and responsibilities of appeal to 
the Advisory/Appeals Board of this jurisdiction.  


Section 12. Law Governing Conflicts. 


Where any provision of federal, state, county, township or city statutes, codes, or 
laws conflicts with any provision of this Code, the most restrictive shall govern 
unless otherwise regulated by law.  


Section 13. Violation and Penalty. 


It shall be a civil infraction for any person to violate any of the provisions of this 
Code. Each and every day or night during which the violation continues shall 
constitute a separate offense. A fine shall be imposed of not less than fifty dollars 
nor more than seven hundred dollars for any individual or not less than 100 nor 
more than ten thousand dollars for any corporation, association, or other legal 
entity for each offense. The imposition of a fine under this Code shall not be 
suspended.  
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Section 14. Severability. 


If any of the provisions of this Code or the application thereof is held invalid, such 
invalidity shall not affect other provisions or applications of this Code which can 
be given effect, and to this end, the provisions of this Code are declared to be 
severable.  


Section 15. Definitions. 


As used in this Code, unless the context clearly indicates otherwise, certain 
words and phrases shall mean the following:  


15.1 Abandoned. Abandonment shall be determined as provided in Section 
_____ of the City/Town’s Zoning Ordinance. [Consider “cessation of use” here 
instead, depending on advice of local counsel] 


15.2 Billboard. Any sign designed for use with changeable advertising copy and 
which is normally used for the advertisement of goods produced or services 
rendered at locations other than the premises on which the sign is located. 


15.3 CCT.  Correlated color temperature.  A numerical figure used to describe 
the apparent color of white or nearly white light sources such as LEDs or metal 
halide. 


15.4 Class 1 Lighting. All outdoor lighting used for, but not limited to, outdoor 
sales or eating areas, assembly or repair areas, advertising and other signs, 
recreational facilities and other similar applications where COLOR 
RENDITION IS IMPORTANT to preserve the effectiveness of the activity. 
Designation of lighting as Class 1 lighting requires a finding by the Planning 
Director of the essential nature of color rendition for the application. 
Recognized Class 1 lighting uses are: outdoor eating and retail food or 
beverage service areas; outdoor maintenance areas where regularly 
scheduled maintenance activity occurs after dark; display areas; assembly 
areas such as concert or theater amphitheaters.  


15.5 Class 2 Lighting. All outdoor lighting used for, but not limited to, 
illumination for walkways, roadways, equipment yards, parking lots and 
outdoor security where GENERAL ILLUMINATION for visibility, safety or 
security of the grounds is the primary concern.  


15.6 Class 3 Lighting. Any outdoor lighting used for DECORATIVE effects 
including, but not limited to, architectural illumination, flag and monument 
lighting, and illumination of trees, bushes, etc.  
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15.7 Development Project. Any residential, commercial, industrial or mixed-use 
subdivision plan or development plan which is submitted to the City for 
approval.  


15.8 Display Area. Outdoor areas where active nighttime sales activity occurs 
AND where accurate color perception of merchandise by customers is 
required. Recognized display area uses include automobile and recreational 
vehicle sales, boat sales, tractor sales, building supply sales, gardening or 
nursery sales, swap meets. Uses not on this list must be approved as display 
area uses by the Planning Director.  


15.9 Frontage Row of Vehicle Display Area.  That portion of a display area 
used for vehicles located adjacent to the parcel frontage.  Includes only the 
front row of vehicles adjacent to the parcel frontage; does not include the 
driving area located behind the parked vehicles or the remainder of the 
display area not adjacent to the frontage. (Figure 15.9) 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Figure 15.9. Frontage Row of Vehicle Display Area 


15.10 Flood Lamp. See Spot Lamp.  


15.11 Footcandle. The standard imperial unit used to measure illuminance, or 
the amount of light falling onto a surface, such as a roadway or athletic field.  
One footcandle equals one lumen per square foot. One footcandle equals 
approximately 10 lux.  


15.12 Fully Shielded (Light Fixture). A light fixture constructed in such a 
manner that all light emitted by the fixture, either directly from the lamp or a 
diffusing element, or indirectly by reflection or refraction from any part of the  
fixture, is projected below the horizontal. Any structural part of the light 


FRONTAGE ROW OF VEHICLE DISPLAY AREA 
 


frontage 


office 


Parking for customers and other vehicles for sale 
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fixture providing this shielding must be permanently affixed, and part of the 
fixture, not part of any surrounding building or architectural elements. 


 
 


 


 


 
  


 


 
Figure 15.12a. Examples of fully shielded fixtures. 
 


 
  * 


*  
  


* 


 
Figure 15.12b. Examples of fixtures that are NOT fully shielded (*even 
though the lamp in these fixtures is shielded from direct view when viewed 
from the side or above, reflective surfaces and/or lens covers are visible from 
the side). 


15.13 Glare. The sensation produced by a bright source within the visual field that 
is sufficiently brighter than the level to which the eyes are adapted to cause 
annoyance, discomfort, or loss in visual performance and visibility; blinding light.  


15.14 Illuminance. The amount of light falling onto a unit area of surface (luminous 
flux per unit area) - measured in footcandles or lux.  


15.15 Installed. The attachment, or assembly fixed in place, whether or not 
connected to a power source, of any outdoor light fixture.  
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15.16 LED.  Light emitting diode. 


15.17 Light Fixture, Outdoor.  A complete lighting assembly (including the lamp, 
housing, reflectors, lenses and shields), less the support assembly (pole or 
mounting bracket). Includes luminous tubes, lamps or similar devices, 
permanently installed or portable, used for illumination, decoration, or 
advertisement. Such devices shall include, but are not limited to lights used for: 


 
A. parking lot or parking garage lighting; 
B. roadway and driveway lighting; 
C. pedestrian or walkway lighting; 
D. entryway lighting; 
E. recreational areas; 
F. landscape lighting; 
G. billboards and other signs (advertising or other); 
H. display area lighting; 
I. building or structure decoration; 
J. building overhangs and open canopies. 


For purposes of determining total light output from a light fixture, lighting 
assemblies which include multiple lamps within a single light fixture or on a 
single pole or standard shall be considered as a single unit (Figure 15.18).  


 
  


Figure 15.17.  Light fixtures with multiple lamps in a single fixture (left) and on a 
single pole or bracket (center, right) 


15.18 Light Trespass. Light falling across property boundaries, onto property not 
containing the originating light source.  


15.19 Lighting Zones. The lighting zones are defined on the Lighting Zone Map, 
by this reference made a part of this Code. Guidelines used to guide the 
delineation of the lighting zones are:  


A Lighting Zone LZ 1. This Zone includes predominantly residential areas, 
including small neighborhood commercial or industrial areas mostly 
surrounded by residential areas  
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B Lighting Zone LZ 2. This Zone includes urban areas with primary land uses 
for commercial, business and industrial activity, including urban multi-family 
residential areas mostly surrounded by commercial areas. 


15.20 Lumen. Unit of luminous flux; used to measure the amount of light emitted by 
lamps.  


15.21 Luminaire. See Light Fixture, (Outdoor). 


15.22 Luminance.  The intensity of light reflected or emitted from a unit area of 
surface, such as a sign face - measured in nits. 


15.23 Luminous Tube. A glass tube filled with a gas or gas mixture (including 
neon, argon, mercury or other gasses), usually of small diameter (10-15 
millimeter), caused to emit light by the passage of an electric current, and 
commonly bent into various forms for use as decoration or signs. A "neon" tube. 
Does not include common fluorescent tubes or compact fluorescent lamps.  


15.24 Lux. The standard metric unit used to measure illuminance, or the amount 
of light falling onto a surface, such as a roadway of athletic field.  One lux equals 
one lumen per square meter. One lux equals approximately 0.1 footcandles.  


15.25 Multi-Class Lighting. Any outdoor lighting used for more than one purpose, 
such as security and decoration, such that its use falls under the definition of two 
or more Classes as defined for Class 1, 2 and 3 Lighting.  


15.26 Neon Tube. See Luminous Tube.  


15.27 Net Acreage. The remaining area after deleting all portions for proposed and 
existing streets within a parcel, subdivision or multiple contiguous parcels 
proposed for development. For parcels including special uses listed in Section 6 
that are exempted from the total outdoor light output limits of Section 4.2, the 
area devoted to the special use only shall also be excluded from the net 
acreage.  


15.28 Nit. The standard unit used to measure the brightness of a surface, such as a 
sign. 


15.29 Outdoor Light Fixture.  See Light Fixture, Outdoor. 


15.30 Opaque. Opaque means that a material does not transmit light from an 
internal illumination source. Applied to sign backgrounds, means that the area 
surrounding any letters or symbols on the sign allows no light from an internal 
source to shine though it.  
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15.31 Outdoor Light Output, Total. The initial total amount of light, measured in 
lumens, from all lamps used in outdoor light fixtures. Includes all lights and 
luminous tubes used for Class 1, Class 2, Class 3 and multi-Class lighting, 
and lights used for external illumination of signs, but does not include lights used 
to illuminate internally illuminated signs, luminous tubes used in neon signs, 
or seasonal lighting from typical low-output lamps permitted between 
Thanksgiving and January 15th. For lamp types that vary in their output as they 
age (such as high pressure sodium, fluorescent and metal halide), the initial lamp 
output, as defined by the manufacturer, is the value to be considered. For LED 
fixtures, the light output of the fixture, as defined by the manufacturer, is the 
value to be considered. For determining compliance with Section 4.2 [Total 
Outdoor Light Output] of this Code, the light emitted from lamps and luminous 
tubes is to be included in the total output as follows (see Figures 15.31a/b):  


A. outdoor light fixtures installed on poles (such as parking lot light fixtures) 
and light fixtures or luminous tubes installed on the sides of buildings or 
other structures, when not shielded from above by the structure itself as 
defined in parts B, C and D below, are to be included in the total outdoor 
light output by simply adding the initial lumen outputs of the lamps and 
tubes; 


B. outdoor light fixtures and luminous tubes installed under canopies, 
buildings (including parking garage decks), overhangs or roof eaves where all 
parts of the lamp, tube or light fixture are located at least five (5) feet but less 
than ten (10) feet from the nearest edge of the canopy or overhang are to be 
included in the total outdoor light output as though they produced only one-
quarter (0.25) of the lamp's rated initial lumen output; 


C. outdoor light fixtures and luminous tubes installed under canopies, 
buildings (including parking garage decks), overhangs or roof eaves where all 
parts of the lamp, tube or light fixture are located at least ten (10) feet but 
less than thirty (30) feet from the nearest edge of the canopy or overhang are 
to be included in the total outdoor light output as though they produced only 
one-tenth (0.10) of the lamp's or tube’s rated initial lumen output. 


D. outdoor light fixtures and luminous tubes installed under canopies, 
buildings (including parking garage decks), overhangs or roof eaves where all 
parts of the lamp or light fixture are located thirty (30) or more feet from the 
nearest edge of the canopy or overhang are not to be included in the total 
outdoor light output. Such lamps and tubes must however conform to the 
lamp source and shielding requirements of Section 4.  
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Figure 15.31a. Plan view of a canopy, showing fixture location and initial lamp 
output percentage counted toward Total Outdoor Light Output. 
 


 
Figure 15.31b. Elevation view of a canopy or overhang attached to a building, 
showing location of fully shielded fixtures and initial lamp output percentage 
counted toward Total Outdoor Light Output. 


15.32 Parking Garage.  A multi-level or covered structure for parking that is open to 
the outside air.  Includes parking facilities under buildings when the area is open 
to the outside at more locations than just the automobile entries and exits. 
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15.33 Partially Shielded (Light Fixture). A light fixture constructed and mounted 
such that most light emitted by the fixture, either directly from the lamp or a 
diffusing element, or indirectly by reflection or refraction from any part of the 
fixture, is projected below the horizontal. Light emitted at or above the horizontal 
direction (sideways or upwards) arises only from decorative elements or strongly 
colored or diffusing materials such as "honey" or colored glass or plastic. Fixtures 
using spot or flood lamps are considered partially shielded if the lamps are 
aimed no higher than 45 degrees above straight down (half-way between straight 
down and straight to the side). 


 


 
 


 


 


 


  


 
Figure 15.33. Examples of partially shielded fixtures: 


15.34 Person. any individual, tenant, lessee, owner, or any commercial entity 
including but not limited to firm, business, partnership, joint venture, or 
corporation.  


15.35 Searchlight. A lighting assembly designed to direct the output of a contained 
lamp in a specific tightly focused direction (a beam) with a reflector located 
external to the lamp, and with a swiveled or gimbaled mount to allow the 
assembly to be easily redirected. Such lights are used commonly to sweep the 
sky for advertisement purposes.  


15.36 Sign, Externally Illuminated. A sign illuminated by light sources from the 
outside.  


15.37 Sign, Internally Illuminated. A sign illuminated by light sources enclosed 
entirely within the sign cabinet and not directly visible from outside the sign. 


15.38 Sign, Multicolor Changeable-Copy LED.  A sign composed of LEDs of 
more than one color and programmable to allow changing displays. 


 45° 
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15.39 Sign, Multicolor Fixed-Copy LED. A sign composed of LEDs of more than 
one color with a fixed (not changeable or programmable) copy display. 


15.40 Sign, Neon. A sign including luminous tubes formed into text, symbols or 
decorative elements and directly visible from outside the sign cabinet.  


15.41 Sign, On-Site Advertising.  A sign used primarily to advertise goods or 
services offered on the same parcel on which the sign is located.  Such a sign 
may include incidental non-advertising information (for example time and 
temperature; does not include publicly owned signs providing general interest 
information exclusively (such as road names or highway conditions) 


15.42 Sports Class I/II/III/IV. Level of sports play as defined by the Illuminating 
Engineering Society of North America.  This level is primarily determined by the 
number and distance of spectators; the higher recommended illumination levels 
facilitate the spectator's ability to view the action.  Sports Class IV is the most 
common level, and is typical of municipal and amateur league and social level 
sports, with minimal accommodations for spectators, typically including bleachers 
located close to the field.  Sports Class III includes increased accommodation 
for spectators.  Sports Class II and Sports Class I apply to large sports facilities 
where thousands of spectators may be located hundreds of feet from the field, 
and television broadcasting may be a consideration. 


15.43 Spot Lamp. A specific form of lamp designed to direct its output in a specific 
direction (a beam) with a reflector formed from the glass envelope of the lamp 
itself, and with a clear or nearly clear glass envelope: Such lamps are so 
designated by the manufacturers, and typically used in residential outdoor area 
lighting (Figure 15.43). 


 


  
 


Figure 15.43. Spot lamps 


15.44 Spot Light. A light fixture containing a Spot Lamp.  


15.45 Temporary Lighting. Lighting which does not conform to the provisions of 
this Code and which will not be used for more than one thirty (30) day period 
within a calendar year, with one thirty (30) day extension. Temporary lighting is 
intended for uses which by their nature are of limited duration; for example 
holiday decorations, civic events, or construction projects in. 
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Massive explosions rock Florida propane plant (PHOTOS, 
VIDEO)


A series of gas explosions at a LP tank exchange plant in Lake 
County, Florida has injured at least 7 people. Witnesses said 
vibrations from the powerful blasts could be felt several towns over.


The series of explosions began at about 10:30 p.m. local time. According to the Orlando Sentinel, 
witnesses compared the sound to fireworks or loud shotgun fire. Apparently the initial blasts 
completely destroyed the two large LP storage tanks, which the plant used to refill smaller backyard 
tanks. 


“I heard a loud bomb sound,” said Lisa Garner, who lives nearby in the Tavares subdivision of 
Lakeside. “I thought somebody ran into my house.”


A night shift crew of 24 to 26 people was at the plant when the explosions started, according to Lt. 
John Herrell, a Lake County Sheriff's Office spokesman. All of them have been accounted for, 
although there is slight chance that somebody was present at the facility without the management 
knowing about it he said. 


Seven crew members injured in the incident have been transported to hospital while two or three 
others sought out medical treatment on their own accord. The others escaped the explosions 
unharmed, Herrell said. 


Authorities announced a mile-radius evacuation following reports of the plant fire. The evacuation 
zone was reduced to a half-mile radius hours later. No injuries were reported outside of the 
propane plant. Residents of roughly 50 homes were affected by the evacuation. 


An Orlando Regional Medical Center spokesperson confirmed three burn victims from Blue Rhino 
had been admitted in critical condition. 
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The massive blaze continued to rage at the facility for at least three hours after the initial 
explosions. Live footage broadcast by WESH Orlando showed about a dozen trailers storing LP 
tanks engulfed by the inferno. 


Additional explosions were sporadically occurring as individual cylinders blew up due to heat from 
the fire, sending shrapnel flying. The facility is believed to hold some 53,000 20-gallon tanks in 
total, according to police. 


Firefighters had to keep their distance from the site, limiting their ability to prevent the fire from 
spreading to the wooded area surrounding Blue Rhino, as it was unsafe for them to approach the 
plant. 


The initial blasts may have been sparked by someone filling their own propane tank when a leak 
ignited, although police told the Orlando Sentinel that information is unconfirmed. 


Blue Rhino, the tank-exchange business, where the explosions took place, moved to Tavares 
approximately seven years ago. The company is headquartered in North Carolina. County road 448 
was closed roughly three miles east.   
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Propane tanks are exploding at the Blue Rhino LP plant in 
Tavares, Florida 
21:44 - 29 июля 2013 
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Disclaimer 
 
 


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


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


 
• King County, Washington, Executive Order on the 


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


 
• Sacramento AQMD interim policy on addressing 


climate change in CEQA documents; and 
 


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


                                                 
2 Prior §15064(h) has been removed from the State CEQA Guidelines.  Current §15064(h) discusses 
cumulative impacts. 
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In summary, CEQA law does not require a lead agency to establish significance 
thresholds for GHG.  CEQA guidelines encourage the development of thresholds, but 
the absence of an adopted threshold does not relieve the agency from the obligation to 
determine significance. 
 
Defensibility of CEQA Analyses 
 
The basic purposes of CEQA, as set out in the State CEQA Guidelines, include: (1) 
informing decision makers and the public about the significant environmental effects of 


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


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


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


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


evidence in the administrative record; and  
 


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


 
CEQA analyses need not be perfect or exhaustive -- the depth and breadth of the analysis 
is limited to what is “reasonably feasible.”  (Guidelines §15151)  At the same time, the 
analysis "must include detail sufficient to enable those who did not participate in its 
preparation to understand and to consider meaningfully the issues raised by the proposed 
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project.”  (Laurel Heights Improvement Assn. v. Regents of University of California 
(1988) 47 Cal.3d 376)  
 
By itself, establishment of a GHG threshold will not insulate individual CEQA analyses 
from challenge.  Defensibility depends upon the adequacy of the analysis prepared by the 
lead agency and the process followed.  However, the threshold can help to define the 
boundaries of what is a reasonable analysis by establishing when an analysis will be 
required and the basic scope of that analysis.  The threshold would attempt to define the 
point at which an analysis will be required and when a level of impact becomes 
significant, requiring preparation of an EIR.  If the threshold includes recommendations 
for the method or methods of analysis, it can establish the minimum level of analysis to 
address this issue.   
 
Considerations in Setting Thresholds for Stationary Source Projects 
 
In many respects, the analysis of GHG 
emissions from stationary sources is much more 
straightforward than the analysis of land use 
patterns, forecasted energy consumption, and 
emissions from mobile sources.  The reason is 
that, for the most part, the latter analyses depend 
largely on predictive models with myriad inputs 
and have a wider range of error.  Emissions 
from stationary sources involve a greater 
reliance on mass and energy balance calculations and direct measurements of emissions 
from the same or similar sources.  Energy demand is more directly tied to production, and 
even associated mobile source emissions will likely fall within narrower predictive 
windows.   
 
Implementing CEQA Without a Threshold 
 
A lead agency is not required to establish significance thresholds for GHG emissions 
from stationary sources.  The lead agency may find that it needs more information or 
experience evaluating GHG from these types of projects to determine an appropriate 
significance threshold.  As with other project types, the lead agency could conduct a 
project specific analysis to determine whether an environmental impact report is needed 
and to determine the level of mitigation that is appropriate.  The agency might also rely 
on thresholds established for criteria pollutants as a screening method, and analyze GHG 
emissions (and require mitigation) from projects with emissions above the criteria 
pollutant thresholds.  Over time, the agency could amass information and experience with 
specific project categories that would support establishing explicit thresholds. The lead 
agency may also choose to base local CEQA thresholds on state guidelines or on the 
category-specific reduction targets established by ARB in its scoping plan for 
implementing AB32.  Resource constraints and other considerations associated with 
implementing CEQA without GHG thresholds for stationary sources would be similar to 
those outlined for other types of projects (see Chapter 5 – No Threshold Option). 







 
 


17 


CEQA
and


Climate Change


 Chapter 3 
 


   Consideration  
   of 
Fundamental 
  Issues 
 


 
Implementing CEQA with Threshold of Zero 
 
A lead agency may find that any increase in GHG emissions is potentially significant 
under CEQA.  The resources and other considerations for implementing a threshold of 
zero for stationary sources are the same as those outlined for other types of projects 
(see Chapter 6 – Zero Threshold Option). 
 
Implementing CEQA with a Non-Zero Threshold 
 
A lead agency may identify one or more non-zero thresholds for significance of 
emissions of GHG from stationary sources.  The agency could elect to rely on existing 
thresholds for reviewing new or modified stationary sources of GHG, if the state or local 
air district has established any.  The agency could also apply the threshold(s) established 
for non-stationary sources to GHG emissions from stationary sources.  Significance 
thresholds could also be established by ordinance, rule, or policy for a given category of 
stationary sources; this approach is especially conducive to a tiered threshold approach.  
For example, the agency could establish significance and mitigation tiers for stationary 
compression-ignition diesel-fueled generators.  Under such an approach, the project 
proponent could be first required to use a lower GHG-emitting power source if feasible, 
and if not, to apply mitigation based on the size of the generator and other defined 
considerations, such as hours of operation.  Certain classes of generators could be found 
to be insignificant under CEQA (e.g., those used for emergency stand-by power only, 
with a limit on the annual hours of use).  As with non-stationary projects, the goal of 
establishing non-zero thresholds is to maximize environmental protection, while 
minimizing resources used.  Resource and other considerations outlined for non-
stationary projects are applicable here (see Chapter 7 – Non-Zero Threshold Options). 
 
Implementing CEQA with Different Thresholds for Stationary and Non-stationary 
Projects 
 
Although a lead agency may apply the same thresholds to stationary and non-stationary 
projects, it is not required to do so.  There are, in fact, some important distinctions 
between the two types of projects that could support applying different thresholds.  The 
lead agency should consider the methods used to estimate emissions.  Are the estimates a 
“best/worst reasonable scenario” or are they based on theoretical maximum operation?  
How accurate are the estimates (are they based on models, simulations, emission factors, 
source test data, manufacturer specifications, etc.)?  To what extent could emissions be 
reduced through regulations after the project is constructed if they were found to be 
greater than originally expected (i.e., is it possible to retrofit emissions control 
technology onto the source(s) of GHG at a later date, how long is the expected project 
life, etc.)?  Are there emission limits or emissions control regulations (such as New 
Source Review) that provide certainty that emissions will be mitigated?  Generally, 
stationary source emissions are based on maximum emissions (theoretical or allowed 
under law or regulation), are more accurate, and are more amenable to retrofit at a later 
time than non-stationary source emissions.  It is also more likely that category specific 
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rules or some form of NSR will apply to stationary sources than non-stationary projects.  
Notwithstanding, it is almost always more effective and cost-efficient to apply emission 
reduction technology at the design phase of a project.  There are, therefore, a number of 
considerations that need to be evaluated and weighed before establishing thresholds – and 
which may support different thresholds for stationary and non-stationary projects.  
Furthermore, the considerations may change over time as new regulations are established 
and as emissions estimation techniques and control technology evolves. 
 
Direct GHG Emissions from Stationary Sources 


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


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


 BAAQMD SMAQMD SJVUAPCD SCAQMD 


Total Applications for Year 1499 778 1535 1179 


Affected at threshold of:     


900 metric tons/year 26 43 63 108 


10,000 metric tons/year 7 5 26 8 


25,000 metric tons/year 3 1 11 4 
 
                                                 
3 District data varies based on specific local regulations and methodologies. 







 
 


19 


CEQA
and


Climate Change


 Chapter 3 
 


   Consideration  
   of 
Fundamental 
  Issues 
 


Emissions from Energy Use 
 
In addition to the direct emissions of GHG from stationary projects, CEQA will likely 
need to consider the project’s projected energy use.  This could include an analysis of 
opportunities for energy efficiency, onsite clean power generation (e.g., heat/energy 
recovery, co-generation, geothermal, solar, or wind), and the use of dedicated power 


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


Emissions from Associated Mobile Sources 
 
The stationary project will also include emissions from associated mobile sources.  These 
will include three basic components: emissions from employee trips, emissions from 
delivery of raw or feedstock materials, and emissions from product 
transport.  Employee trips can be evaluated using trip estimation as 
is done for non-stationary projects, and mitigations would include 
such measures as providing access to and incentives for use of 
public transportation, accessibility for bicycle and pedestrian 
modes of transport, employer supported car or vanpools (including 
policies such as guaranteed rides home, etc).  Upstream and 
downstream emissions related to goods movement can also be 
estimated with available models.  The evaluation will need to 
determine the extent of the transport chain that should be included 
(to ensure that all emissions in the chain have been evaluated and mitigated, but to avoid 
double counting).  Mitigations could include direct actions by operators who own their 
own fleet, or could be implemented through contractual arrangements with independent 
carriers; again, the evaluation will need to consider how far up and down the chain 
mitigation is feasible and can be reasonably required. 
 
Comparing Emissions Changes Across Pollutant Categories 
 
The potential exists for certain GHG reduction measures to increase emissions of criteria 
and toxic pollutants known to cause or aggravate respiratory, cardiovascular, and other 
health problems.  For instance, GHG reduction efforts such as alternative fuels and 
methane digesters may create significant levels of increased pollutants that are 
detrimental to the health of the nearby population (e.g.; particulate matter, ozone 
precursors, toxic air contaminants).  Such considerations should be included in any 
CEQA analysis of a project’s environmental impacts.  While there are many win-win 
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strategies that can reduce both GHG and criteria/toxic pollutant emissions, when faced 
with situations that involve tradeoffs between the two, the more immediate public health 
concerns that may arise from an increase in criteria or toxic pollutant emissions should 
take precedence.  GHG emission reductions could be achieved offsite through other 
mitigation programs.   
 







 
Chapter 4: Considerations of a Statewide Threshold 


21 


CEQA
and


Climate Change


Chapter 4 
 


  Consideration  
  of a Statewide  
  Threshold 


 
Introduction 
 
Under state law, it is the purview of each lead agency to determine what, if any, 
significance thresholds will be established to guide its review of projects under 
CEQA.  While the state does provide guidelines for implementing CEQA, the 
guidelines have left the decision of whether to establish thresholds (and if so, at what 
level) to individual lead agencies.  Frequently, lead agencies consult with resource-
specific agencies (such as air districts) for assistance in determining what constitutes a 
significant impact on that specific resource.   
 
With the passage of AB 32, the ARB has broad authority to regulate GHG emissions as 
necessary to meet the emission reduction goals of the statute.  This may include authority 
to establish emission reduction requirements for new land use projects, and may also 
enable them to recommend statewide thresholds for GHG under CEQA. 
 
In developing this white paper, CAPCOA recognizes that, as the GHG reduction program 
evolves over time, GHG thresholds and other policies and procedures for CEQA may 
undergo significant revision, and that uniform statewide thresholds and procedures may 
be established.  This paper is intended to serve as a resource for public agencies until 
such time that statewide guidance is established, recognizing that decisions will need to 
be made about GHG emissions from projects before such guidance is available.  This 
paper is not, however, uniform statewide guidance.  As stated before, it outlines several 
possible approaches without endorsing any one over the others. 
 
Some air districts may choose to use this paper to support their establishment of guidance 
for GHG under CEQA, including thresholds.  This paper does not, nor should it be 
construed to require a district to implement any of the approaches evaluated here.  
Decisions about whether to provide formal local guidance on CEQA for projects with 
GHG emissions, including the question of thresholds, will be made by individual district 
boards.   
 
Each of the 35 air districts operates independently and has its own set of regulations and 
programs to address the emissions from stationary, area and mobile sources, consistent 
with state and federal laws, regulations, and guidelines.  The independence of the districts 
allows specific air quality problems to be addressed on a local level.  In addition, districts 
have also established local CEQA thresholds of significance for criteria pollutants – also 
to address the specific air quality problems relative to that particular district. 
 
The overall goal of air district thresholds is to achieve and maintain health based air 
quality standards within their respective air basins and to reduce transport of emissions to 
other air basins.  In establishing recommended thresholds, air districts consider the 
existing emission inventory of criteria pollutants and the amount of emission reductions 
needed to attain and maintain ambient air quality standards.  
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However, unlike criteria pollutants where individual districts are characterized by varying 
levels of pollutant concentrations and source types, greenhouse gases (GHG) and their 
attendant climate change ramifications are a global problem and, therefore, may suggest a 
uniform approach to solutions that ensure both progress and equity.   
 
Under SB97, the Office of Planning and Research is directed to prepare, develop, and 
transmit to the Resources Agency guidelines for the feasible mitigation of GHG 
emissions or the effects of GHG emissions through CEQA by July 1, 2009.  Those 
guidelines may recommend thresholds.  As stated, this paper is intended to provide a 
common platform of information and tools to support local decision makers until such 
time that statewide guidance or requirements are promulgated. 
 
Local Ability to Promulgate District-Specific GHG Thresholds 
 
One of the primary reasons behind the creation of air districts in California is the 
recognition that some regions within the state face more critical air pollution problems 
than others and, as has often been pointed out – one size does not fit all.  For example, a 
“Serious” federal nonattainment district would need greater emission reductions than a 
district already in attainment – and, therefore, the more “serious” district would set its 
criteria pollutant CEQA thresholds of significance much lower than the air district 
already in attainment. 
 
The action of GHGs is global in nature, rather than local or regional (or even statewide or 
national).  Ultimately there may be a program that is global, or at least national in scope.  
That said, actions taken by a state, region, or local government can contribute to the 
solution of the global problem.  Local governments are not barred from developing and 
implementing programs to address GHGs.  In the context of California and CEQA, lead 
agencies have the primary responsibility and authority to determine the significance of a 
project’s impacts. 
 
Further, air districts have primary authority under state law for "control of air pollution 
from all sources, other than emissions from motor vehicles." (H&SC §40000)  The term 
air contaminant or "air pollutant" is defined extremely broadly, to mean "any discharge, 
release, or other propagation into the atmosphere" and includes, but is not limited to, 
soot, carbon, fumes, gases, particulate matter, etc. Greenhouse gases and other global 
warming pollutants such as black carbon would certainly be included in this definition, 
just as the U.S. Supreme Court held in Massachusetts v. EPA that greenhouse gases were 
air pollutants under the federal Clean Air Act. Therefore, air districts have the primary 
authority to regulate global warming pollutants from nonvehicular sources.  AB 32 does 
not change this result. Although it gives wide responsibility to CARB to regulate 
greenhouse gases from all sources, including  nonvehicular sources, it does not preempt 
the districts. AB 32 specifically states That "nothing in this division shall limit or expand 
the existing authority of any district..."(H&SC § 38594). Thus, districts and CARB retain 
concurrent authority over nonvehicular source greenhouse gas emissions. 
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Introduction 
 
The CEQA statutes do not require an air district or any lead agency to establish 
significance thresholds under CEQA for any pollutant.  While there are 
considerations that support the establishment of thresholds (which are discussed in 
other sections of this document), there is no obligation to do so. 
 
An air district or other lead agency may elect not to establish significance thresholds for a 
number of reasons.  The agency may believe that the global nature of the climate change 
problem necessitates a statewide or national framework for consideration of 
environmental impacts.  SB 97 directs OPR to develop “guidelines for the mitigation of 
greenhouse gas emissions or the effects of greenhouse gas emissions by July 1, 2009,” 
and directs the California Resources Agency to certify and adopt the guidelines by June 
30, 2010. 
 


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


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


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


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


 
3. It is not necessary for the 


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


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


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


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


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


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


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


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


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


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


desirable GHG emission characteristics; 
 
• a list of mitigation measures; 
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• a decision tree approach to tiering; and 
 
• quantitative or qualitative thresholds. 


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


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


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


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


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


 
2. Demonstrate the Project is Exempt Based on SB 97 
 


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


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


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


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


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


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


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


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


 
5. Analyze GHG Emissions and Mitigate using the Tiered Methodology 
 


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


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


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


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


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


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


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


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


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


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


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


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


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


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


Zero 
Concept 2B 
Quantitative 


Concept 2C 
Qualitative 


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


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


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


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


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


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


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


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


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


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


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


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


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


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


units and 30,000 square feet of commercial space. 
 


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


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


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


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


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


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


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


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


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


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


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


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


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


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


 


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


 


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


• Proposed residential development of more than 500 dwelling units. 
 


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


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


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


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


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


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


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Threshold GHG Emission 
Threshold 
(metric tons/year) 


Future Development Captured 
by GHG Threshold 


2.1:  Zero Threshold 0 tons/year All 


2.2:  Quantitative Threshold 
Based on Market Capture 


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


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


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


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


2.4: Regulated Inventory 
Capture 


40,000 – 50,000 metric 
tons/year 


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


2.5:  Unit-Based Threshold 
Based on Market Capture 


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


2.6: Projects of Statewide, 
Regional, or Areawide 
Significance 


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


2.7:  Efficiency-Based 
Thresholds 


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


50% Reduction from BAU by 2020 by 
Project 


28% - 33% Reduction by 2020 by 
Sector 


28% - 33% Reduction by 2020 by 
Region 


GHG Emissions 
Reduction Effectiveness 


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


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


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


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


Economic Feasibility 


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


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


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


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


Technical Feasibility 


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


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


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


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


Logistical Feasibility 


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


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


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


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


Consistency with AB-32 
and S-03-05 


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


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


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


Cost Effectiveness 


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


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


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


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


Uncertainties 


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


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


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


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


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


Other Disadvantages Requires all projects to quantify 
emissions. 


Requires all projects to quantify 
emissions. 


Requires all projects to quantify 
emissions. 


Requires all projects to quantify 
emissions. 







 


57 


Table 5: Non-Zero Threshold Evaluation Matrix  – Approach 2 
Approach 2 2.1 2.2 2.3 2.4 2.5 2.6 


  


Zero Threshold Quantitative 
(900 tons)  


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


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


Qualitative 
Unit-Based Thresholds 


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


GHG Emissions 
Reduction 
Effectiveness 


High - Captures all 
sources. 


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


Medium - Moderate 
market capture. 


Low - Low market 
capture. 


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


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


Economic 
Feasibility 


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


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


High - Large projects 
have greater ability to 
absorb cost. 


High - Large projects 
have greater ability to 
absorb cost. 


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


High - Large projects 
have greater ability to 
absorb cost. 


Technical 
Feasibility 


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


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


High - Greater 
opportunities for multiple 
reduction approaches. 


High - Greater 
opportunities for multiple 
reduction approaches. 


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


High - Greater 
opportunities for multiple 
reduction approaches. 


Logistical 
Feasibility 


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


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


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


High - Less mitigation. 


Consistency with 
AB-32 and S-03-05 


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


Low - Would rely on 
command and control 
success heavily. 


Low - Would rely on 
command and control 
success heavily. 


Medium - Need to 
demonstrate adequate 
market capture over time. 


Low - Would rely on 
command and control 
success heavily. 


Cost Effectiveness 


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


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


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


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


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


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


Uncertainties 


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


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


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


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


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


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


Other Advantages 


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


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


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


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


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


Other 
Disadvantages 


Requires all projects to 
quantify emissions. 


Requires nearly all 
projects to quantify 
emissions. 


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


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


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


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


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


b. Average VMT per residential and nonresidential trip. 


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


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


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


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


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


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


URBEMIS Output (Project Specific) Metric Tons/Year 
CO2e 


Demographic Data 


Area-source emissions 251 Residents 179 


Mobile-source emissions 1,044 Jobs 0 


Indirect emissions (from CCAR 
Protocol)   


174 


Total operational emissions 1,469 


Operational emissions/SP  8.2 


Service population 179 


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


 
Commercial Project 
 
Project Attributes: 
 


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


jurisdiction 
• Analysis year 2009 


 
 
Table 7: Commercial Project Example GHG Emissions Estimates 


URBEMIS Output (Project Specific) Metric Tons/Year 
CO2e 


Demographic Data 


Area-source emissions 464 Residents 0 


Mobile-source emissions 13,889 Jobs 400 


Indirect emissions (from CCAR Protocol)  1,477 


Total operational emissions 15,830 


Operational emissions/SP  39.6 


Service population 400 


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


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


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


CO2e 
Demographic Data 


Area-source emissions 23,273 Residents 14,648 


Mobile-source emissions 73,691 Jobs 3,743 


Indirect emissions (from CCAR 
Protocol)  


32,744 


Total operational emissions 129,708 


Operational emissions/SP  7.1 


Service 
population 18,391 


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


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


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


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


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


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


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


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


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


 
• Increment between Buildout of Updated General Plan and Existing General 


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


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


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


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


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


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


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


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


CO2e 
Demographic Data 


Construction emissions 12,083*  


Area-source emissions 45,708 
Residents 31,293 


Mobile-source emissions 263,954 


Indirect emissions (from CCAR Protocol) 78,385 
Jobs 
 


4,945 
 


Total operational emissions 388,046 


Operational emissions/SP  10.7 
Service population 36,238 


 


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


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


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


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


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


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


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


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


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


and programming are sometimes an afterthought.  To get a more GHG-efficient 
mode share, safe and convenient bike lanes, pedestrian pathways, transit shelters, 
and other facilities are required to be planned along with the vehicular travel 
network.  This policy language would likely be found in the Circulation Element. 
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• Redevelopment.  One way to avoid GHG emissions is to facilitate more efficient 
and economic use of the lands in already-developed portions of a community.  
Reinvestment in existing neighborhoods and retrofit of existing buildings is 
appreciably more GHG efficient than greenfield development, and can even 
result in a net reduction in GHG emissions.  This policy language would likely be 
found in the Conservation or Land Use Element. 


 
• Housing and Employment.  Most communities assess current and future 


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


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


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


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


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


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







 
 
 


72 


CEQA 
and 


Climate Change 


in order to determine if a project is more efficient than the existing statewide average for 
per capita GHG emissions.  The following steps could be employed to estimate the GHG-
“efficiency,” which may be more directly correlated to the project’s ability to help obtain 
objectives outlined in AB 32, although it relies on establishment of an efficiency-based 
significance threshold.  The subcommittee believes this methodology may eventually be 
appropriate to evaluate the long-term GHG emissions from a project in the context of 
meeting AB 32 goals.  However, this methodology will need substantially more work and 
is not considered viable for the interim guidance presented in this white paper. 
 


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


Method/Tool 
Description 


Availability Applicability Scope Ease of 
Use 


Data Input 
(Requirements 
and Guidance) 


Data Output Recommendation 
Comments 


Advantages/ 
Disadvantages 


URBEMIS 
2007 


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


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


Local Fairly 
Easy 


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


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


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


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


California 
Climate 
Action 
Registry 
General 
Reporting 
Protocol v. 2.2 


Public guidance 
document 


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


State Easy Energy 
consumption  


CO2e (Metric 
tons/year) 


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


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


Clean Air and 
Climate 
Projection 
(CACP) 
Software 


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


Local 
governments used 
for emissions 
inventories 


Local N/A 


Energy usage, 
waste 
generation/disposal 
transportation 


CO2e (tons/year) 


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


-Not available to public 


CTG 
Sustainable 
Communities 
Model 


Custom model Land development Regional, 
scalable N/A 


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


CO2e (tons/year) 


-An integrated and 
comprehensive 
modeling tool, but 
cannot obtain 


-Not available to public 
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Method/Tool 
Description 


Availability Applicability Scope Ease of 
Use 


Data Input 
(Requirements 
and Guidance) 


Data Output Recommendation 
Comments 


Advantages/ 
Disadvantages 


I-PLACE3S 


Access fee through 
local COG 
Only available for 
eight California 
counties 


Land use change Regional, 
scalable 


Fairly 
Easy Parcel information CO2 (lb/day or 


tons/year) 


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


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


EMFAC 2007 Public domain On-road mobile-
sources 


Statewide, 
regional 


Fairly 
Easy 


Vehicle fleet 
information 


CO2 
(grams/mile) 


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


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


OFFROAD 
2007 Public domain 


Off-road mobile 
sources 
(construction 
equipment) 


Statewide, 
regional 


Fairly 
Easy 


Construction fleet 
information CO2 (lb/day) 


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


-Emission factors 
contained in URBEMIS 


RoadMod 
(to be updated 
to include 
CO2) 


Public domain 


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


Statewide Easy Construction 
information 


CO2 (lb/day or 
tons/project) 


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


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


Availability Applicability Scope Ease of 
Use 


Data Input 
(Requirements 
and Guidance) 


Data Output Recommendation 
Comments 


Advantages/ 
Disadvantages 


DTIM Public domain On-road mobile-
sources 


Statewide, 
regional 


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


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


CO2 (tons/year) -Not recommended 


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


Southeast 
Climate 
Change 
Partnership 
Spreadsheet 
Model (UK) 


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


UK Local 
government/ 
agencies/ 
organizations 
used for emissions 
inventories 


Local, 
county, 
regional 


Fairly easy


Energy usage, 
waste 
generation/disposal
, transportation 


CO2 
(tonnes/year) 


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


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


EPA AP-42; 
Evaporation 
Loss Sources 
Chapter 4.3.5  


Public reference 
document  


GHG emissions 
from waste water 
treatment 
facilities 


Facility 
level 


Easy 
equation; 
substantial 
research 
needed to 
use 


Biochemical oxygen 
demand (BOD) 
loading, Fraction 
anaerobically 
digested 


CH4 (lb/year) 


-Recommended for 
Publicly owned 
treatment works 
(POTW) projects 


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


LandGem v. 
3.02 


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


GHG emissions 
from anaerobic 
decomposition 
associated with 
landfills 


Facility 
Level Moderate 


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


CO2, CH4 (Mega 
grams/year) 


-Recommended for 
landfill emissions 


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


Availability Applicability Scope Ease of 
Use 


Data Input 
(Requirements 
and Guidance) 


Data Output Recommendation 
Comments 


Advantages/ 
Disadvantages 


CARROT Registry members 


Stationary source 
emissions, vehicle 
fleet mobile 
sources 


Facility 
level Moderate Facility-specific 


information All GHGs 


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


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


Notes:  
GHG = greenhouse gas; AB = assembly bill; CO2e = carbon dioxide equivalent; CH4 = methane; N2O = nitrous oxide; COG = council of governments ; ITE = Institute of Transportation Engineers; CCAR = 
California Climate Action Registry 
Source: Data compiled by EDAW and the California Air Pollution Control Officers Association in 2007 
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Introduction 
 
This chapter (and Appendix B) identifies existing and potential mitigation measures 
that could be applied to projects during the CEQA process to reduce a project’s GHG 
emissions that would be identified using the analytical methodologies included in this 
white paper.  The Subcommittee retained the services of EDAW to assist with this effort.  
EDAW performed a global search of mitigation measures currently in practice and under 
study that would reduce GHG emissions. 
 
Table 16 (Appendix B) provides a brief description of each measure along with an 
assessment of their feasibility (from a standpoint of economical, technological, and 
logistical feasibility, and emission reduction effectiveness), and identifies their potential 
for secondary impacts to air quality.  During the global search performed, EDAW also 
took note of GHG reduction strategies being implemented as rules and regulation (e.g., 
early action items under AB 32), which are summarized in Table 18 (Appendix C).  It is 
important to note that though compliance with such would be required by regulation for 
some sources, such strategies may be applicable to other project and source types.   
 
The recurring theme that echoes throughout a majority of these measures is the shift 
toward New Urbanism, and research has consistently shown that implementation of 
Neotraditional Development techniques reduces VMT and associated emissions.  The 
material reviewed assessed reductions from transportation-related measures (e.g., bicycle, 
pedestrian, transit, and parking) as a single comprehensive approach to land use.  This 
comprehensive approach focuses on development design criteria conducive to enhancing 
alternate modes of transportation, including transit, walking, and bicycling.  
Transportation Demand Management (TDM) programs are viewed as a mechanism to 
implement specific measures.  TDM responsibilities may include offering incentives to 
potential users of alternative modes of transportation and monitoring and reporting mode 
split changes. 
 
The comprehensive approach makes it more difficult to assess reductions attributable to 
each measure.  Nevertheless, there is a strong interrelationship between many of the 
measures, which justifies a combined approach.  Consider the relationship between bike 
parking nonresidential, bike parking residential, endtrip facilities, and proximity to bike 
path/bike lane measures.  In reality, these measures combined act as incentives for one 
individual to bike to work, while implementation of a single measure without the others 
reduces effectiveness. 
 
The global nature of GHG emissions is an important feature that enables unique 
mitigation: abatement.  When designing a project subject to CEQA, the preferred practice 
is first to avoid, then to minimize, and finally to compensate for impacts.  Where the 
impact cannot be mitigated on-site, off-site mitigation is often and effectively 
implemented in several resource areas, either in the form of offsetting the same impact or 
preserving the resource elsewhere in the region.  Frequently, mitigation fee programs or 
funds are established, where the proponent pays into the program and fees collected  
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throughout the region or state are used to implement projects that, in turn, proportionately 
offset the impacts of the projects to the given resource.  It may be more cost-effective to 
reduce as much GHG on-site as feasible (economically and technologically).  Then the 
proponent would pay into a “GHG retrofit fund” to reduce equivalent GHG emissions 
off-site.  In contrast to regional air pollutant offset programs such as the Carl Moyer 
Program, it matters greatly where reductions of ozone precursors occur, as ozone affects 
regional air quality.  The GHG retrofit fund could be used to provide incentives to 
upgrade older buildings and make them more energy efficient.  This would reduce 
demand on the energy sector and reduce stationary source emissions associated with 
utilities.  This program has been successfully implemented in the United Kingdom where 
developments advertise “carbon neutrality.”  Of course, some GHG emissions occur 
associated with operation of the development, but the development would offset the 
remainder of emissions through off-site retrofit.  Avoiding emissions that would 
otherwise continue to occur at existing development would be a unique opportunity for 
mitigation of GHG emissions.  Reduction of GHG emissions also may have important 
side benefits including reduction of other forms of pollution. 
 
Depending on the significance threshold concept adopted, projects subject to the CEQA 
process would either qualitatively or quantitatively identify the amount of GHG 
emissions associated with their project using the analytical methodologies identified in 
the previous chapter.  The analysis would then apply the appropriate number of 
mitigation measures listed in Appendix B to their project to reduce their GHG emissions 
below the significance level.  Calculating the amount of GHG emission reductions 
attributable to a given mitigation measure would require additional research.  The 
examples below illustrate how a project would be mitigated using this approach. 
 
Residential Project Example 
 
Project Attributes: 
 


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


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


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


URBEMIS Output 
(Unmitigated) 


Metric 
Tons/Year CO2e


URBEMIS Output 
(Mitigated) 


Metric 
Tons/Year 


CO2e 


Percent 
Reduction 


Area-source emissions 252 Area-source emissions 215 14.6 


Mobile-source 
emissions 


1,047 Mobile-source emissions 916 12.5 


Total direct operational 
emissions (area + 
mobile) 


1,299 Total operational 
emissions (area + mobile)


1,131 12.9 


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


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


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


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


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


outlets in front and rear of units. 
 
 
 
 
 
 
 
 
 
 
 
 







 
 
 


82 


CEQA 
and 


Climate Change 


 
Example Project Methodology and Mitigation 
 
Table 12 –Residential Projects Example Methodology and Mitigation 
Source Methodology Mitigation 


Direct Emissions   


Construction URBEMIS (OFFROAD 
emission factors) 


MM C-1→MM C-4 


Mobile Sources URBEMIS (EMFAC 
emission factors) 


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


Area Sources URBEMIS 


Indirect Emissions  


Energy Consumption CCAR GRP & CEC 


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


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


emission factors) 
MM C-1→MM C-4 


Mobile Sources URBEMIS (EMFAC 
emission factors) 


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


Area Sources URBEMIS 
Indirect Emissions  
Energy Consumption CCAR GRP & CEC 


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


emission factors)  
MM C-1→MM C-4 


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


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


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


Indirect Emissions  
Energy Consumption Short-term: CCAR GRP & 


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


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


 
General Plans 


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


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


such a policy. 
 


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


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


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


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


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


Indirect Emissions  
Energy Consumption Short-term: CCAR GRP & 


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


 
If an average passenger vehicle emits 22 grams of CO/mile and 0.8 lb/mile of CO2, then the 690-
lb/day threshold for CO corresponds to approximately 11,400 lb/day CO2 threshold for passenger 
vehicle-related emissions.  If one assumes that the average passenger vehicle goes 12,500 
miles/year (about 35 miles/day), then this is a threshold equivalent to about 420 vehicles.  Using 
an average in California of about 1.77 vehicles/household, this would correspond to about 250 
households/dwelling units. 
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AG=Attorney General; ARB=California Air Resources Board; ASTM=American Society for Testing and Material; BAAQMD=Bay 
Area Air Quality Management District; BEES= Building for Environmental and Economic Sustainability; CA=California; 
Caltrans=California Department of Transportation; CAPs=Criteria Air Pollutants; CCAP=Center for Clean Air Policy; 
CF=Connectivity Factor; CIWMB=California Integrated Waste Management Board; CO= Carbon Monoxide; CO2=Carbon Dioxide; 
DGS=Department of General Services; DOE=U.S. Department of Energy; DPF=Diesel particulate Filter; E85=85% Ethanol; 
EERE=Energy Efficiency and Renewable Energy; EOE=Encyclopedia of Earth; EPA=U.S. Environmental Protection Agency; 
ETC=Edmonton Trolley Coalition; EVs/CNG=Electric Vehicles/Compressed Natural Gas; FAR=Floor Area Ratio; GHG=Greenhouse 
Gas; ITE=Institute of Transportation Engineers; kg/m2=kilogram per square meter; km=Kilometer; lb=pound; LEED=Leadership in 
Energy and Environmental Design; M=Million; NA=Not Available; NEV=Neighborhood Electric Vehicle; NIST=National Institute 
of Standards and Technology; NOX=Oxides of Nitrogen; NREL=National Renewable Energy Laboratory; N/S=North/South; 
PG&E=Pacific Gas and Electric; PM=Particulate Matter; SJVAPCD=San Joaquin Valley Air Pollution Control District; 
SMAQMD=Sacramento Metropolitan Air Quality Management District; SMUD=Sacramento Municipal Utilities District; SOx=Sulfur 
Oxides; SRI=Solar Reflectance Index; TACs=Toxic Air Contaminants; TDM=Transportation Demand Management; 
TMA=Transportation Management Association; THC=Total Hydrocarbon; ULEV=Ultra Low Emission Vehicle; USGBC=U.S. Green 
Building Council; and VTPI=Victoria Transit Policy.  
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Citations from the Public Resources Code (Division 13, §21000 et seq.) as amended 
through January 1, 2005. 
 
Public Resources Code – Section 21004, MITIGATING OR AVOIDING A 
SIGNIFICANT EFFECT; POWERS OF PUBLIC AGENCY:  
 “In mitigating or avoiding a significant effect of a project on the environment, a public 
agency may exercise only those express or implied powers provided by law other than 
this division.  However, a public agency may use discretionary powers provided by such 
other law for the purpose of mitigating or avoiding a significant effect on the 
environment subject to the express or implied constraints or limitations that may be 
provided by law.” 
 
Public Resources Code – Section 21082.2, SIGNIFICANT EFFECT ON 
ENVIRONMENT; DETERMINATION; ENVIRONMENTAL IMPACT REPORT 
PREPARATION: 
(a) The lead agency shall determine whether a project may have a significant effect on 
the environment based on substantial evidence in light of the whole record. 
(b) The existence of public controversy over the environmental effects of a project shall 
not require preparation of an environmental impact report if there is no substantial 
evidence in light of the whole record before the lead agency that the project may have a 
significant effect on the environment. 
(c) Argument, speculation, unsubstantiated opinion or narrative, evidence which is 
clearly inaccurate or erroneous, or evidence of social or economic impacts which do not 
contribute to, or are not caused by, physical impacts on the environment, is not 
substantial evidence.  Substantial evidence shall include facts, reasonable assumptions 
predicated upon facts, and expert opinion supported by facts. 
(d) If there is substantial evidence, in light of the whole record before the lead agency, 
that a project may have a significant effect on the environment, an environmental impact 
report shall be prepared. 
(e) Statements in an environmental impact report and comments with respect to an 
environmental impact report shall not be deemed determinative of whether the project 
may have a significant effect on the environment. 
 
Citations from the Guidelines for California Environmental Quality Act, CCR, Title 14, 
Division 6 (§15000 et seq.) as amended through July 27, 2007. 
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State CEQA Guidelines – Section 15064, DETERMINING THE 
SIGNIFICANCE OF THE ENVIRONMENTAL EFFECTS CAUSED BY A 
PROJECT: 
(a) Determining whether a project may have a significant effect plays a critical role in 
the CEQA process. 
(1) If there is substantial evidence, in light of the whole record before a lead agency, that 
a project may have a significant effect on the environment, the agency shall prepare a 
draft EIR. 
(2) When a final EIR identifies one or more significant effects, the Lead Agency and each 
Responsible Agency shall make a finding under Section 15091 for each significant effect 
and may need to make a statement of overriding considerations under Section 15093 for 
the project. 
(b) The determination of whether a project may have a significant effect on the 
environment calls for careful judgment on the part of the public agency involved, based 
to the extent possible on scientific and factual data. An ironclad definition of significant 
effect is not always possible because the significance of an activity may vary with the 
setting.  For example, an activity which may not be significant in an urban area may be 
significant in a rural area. 
(c) In determining whether an effect will be adverse or beneficial, the Lead Agency shall 
consider the views held by members of the public in all areas affected as expressed in the 
whole record before the lead agency.  Before requiring the preparation of an EIR, the 
Lead Agency must still determine whether environmental change itself might be 
substantial. 
(d) In evaluating the significance of the environmental effect of a project, the Lead 
Agency shall consider direct physical changes in the environment which may be caused 
by the project and reasonably foreseeable indirect physical changes in the environment 
which may be caused by the project. 
(1) A direct physical change in the environment is a physical change in the environment 
which is caused by and immediately related to the project. Examples of direct physical 
changes in the environment are the dust, noise, and traffic of heavy equipment that would 
result from construction of a sewage treatment plant and possible odors from operation of 
the plant. 
(2) An indirect physical change in the environment is a physical change in the 
environment which is not immediately related to the project, but which is caused 
indirectly by the project.  If a direct physical change in the environment in turn causes 
another change in the environment, then the other change is an indirect physical change 
in the environment.  For example, the construction of a new sewage treatment plant may 
facilitate population growth in the service area due to the increase in sewage treatment 
capacity and may lead to an increase in air pollution. 
(3) An indirect physical change is to be considered only if that change is a reasonably 
foreseeable impact which may be caused by the project.  A change which is speculative 
or unlikely to occur is not reasonably foreseeable. 
(e) Economic and social changes resulting from a project shall not be treated as 
significant effects on the environment.  Economic or social changes may be used, 
however, to determine that a physical change shall be regarded as a significant effect on 
the environment.  Where a physical change is caused by economic or social effects of a 
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project, the physical change may be regarded as a significant effect in the same 
manner as any other physical change resulting from the project.  Alternatively, 
economic and social effects of a physical change may be used to determine that the 
physical change is a significant effect on the environment.  If the physical change 
causes adverse economic or social effects on people, those adverse effects may be 
used as a factor in determining whether the physical change is significant.  For example, 
if a project would cause overcrowding of a public facility and the overcrowding causes an 
adverse effect on people, the overcrowding would be regarded as a significant effect. 
(f) The decision as to whether a project may have one or more significant effects shall be 
based on substantial evidence in the record of the lead agency. 
(1) If the lead agency determines there is substantial evidence in the record that the 
project may have a significant effect on the environment, the lead agency shall prepare an 
EIR (Friends of B Street v. City of Hayward (1980) 106 Cal.App.3d 988).  Said another 
way, if a lead agency is presented with a fair argument that a project may have a 
significant effect on the environment, the lead agency shall prepare an EIR even though it 
may also be presented with other substantial evidence that the project will not have a 
significant effect (No Oil, Inc. v. City of Los Angeles (1974) 13 Cal.3d 68). 
(2) If the lead agency determines there is substantial evidence in the record that the 
project may have a significant effect on the environment but the lead agency determines 
that revisions in the project plans or proposals made by, or agreed to by, the applicant 
would avoid the effects or mitigate the effects to a point where clearly no significant 
effect on the environment would occur and there is no substantial evidence in light of the 
whole record before the public agency that the project, as revised, may have a significant 
effect on the environment then a mitigated negative declaration shall be prepared. 
(3) If the lead agency determines there is no substantial evidence that the project may 
have a significant effect on the environment, the lead agency shall prepare a negative 
declaration (Friends of B Street v. City of Hayward (1980) 106 Cal.App. 3d 988). 
(4) The existence of public controversy over the environmental effects of a project will 
not require preparation of an EIR if there is no substantial evidence before the agency 
that the project may have a significant effect on the environment. 
(5) Argument, speculation, unsubstantiated opinion or narrative, or evidence that is 
clearly inaccurate or erroneous, or evidence that is not credible, shall not constitute 
substantial evidence.  Substantial evidence shall include facts, reasonable assumptions 
predicated upon facts, and expert opinion support by facts. 
(6) Evidence of economic and social impacts that do not contribute to or are not caused 
by physical changes in the environment is not substantial evidence that the project may 
have a significant effect on the environment. 
(7) The provisions of sections 15162, 15163, and 15164 apply when the project being 
analyzed is a change to, or further approval for, a project for which an EIR or negative 
declaration was previously certified or adopted (e.g. a tentative subdivision, conditional 
use permit).  Under case law, the fair argument standard does not apply to determinations 
of significance pursuant to sections 15162, 15163, and 15164. 
(g) After application of the principles set forth above in Section 15064(f)(g), and in 
marginal cases where it is not clear whether there is substantial evidence that a project 
may have a significant effect on the environment, the lead agency shall be guided by the 
following principle: If there is disagreement among expert opinion supported by facts 
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over the significance of an effect on the environment, the Lead Agency shall treat the 
effect as significant and shall prepare an EIR. 
(h)(1) When assessing whether a cumulative effect requires an EIR, the lead agency 
shall consider whether the cumulative impact is significant and whether the effects of 
the project are cumulatively considerable.  An EIR must be prepared if the 
cumulative impact may be significant and the project’s incremental effect, though 
individually limited, is cumulatively considerable.  “Cumulatively considerable” means 
that the incremental effects of an individual project are significant when viewed in 
connection with the effects of past projects, the effects of other current projects, and the 
effects of probable future projects. 
(2) A lead agency may determine in an initial study that a project’s contribution to a 
significant cumulative impact will be rendered less than cumulatively considerable and 
thus is not significant.  When a project might contribute to a significant cumulative 
impact, but the contribution will be rendered less than cumulatively considerable through 
mitigation measures set forth in a mitigated negative declaration, the initial study shall 
briefly indicate and explain how the contribution has been rendered less than 
cumulatively considerable. 
(3) A lead agency may determine that a project’s incremental contribution to a 
cumulative effect is not cumulatively considerable if the project will comply with the 
requirements in a previously approved plan or mitigation program which provides 
specific requirements that will avoid or substantially lessen the cumulative problem (e.g., 
water quality control plan, air quality plan, integrated waste management plan) within the 
geographic area in which the project is located.  Such plans or programs must be 
specified in law or adopted by the public agency with jurisdiction over the affected 
resources through a public review process to implement, interpret, or make specific the 
law enforced or administered by the public agency.  If there is substantial evidence that 
the possible effects of a particular project are still cumulatively considerable 
notwithstanding that the project complies with the specified plan or mitigation program 
addressing the cumulative problem, an EIR must be prepared for the project. 
(4) The mere existence of significant cumulative impacts caused by other projects alone 
shall not constitute substantial evidence that the proposed project’s incremental effects 
are cumulatively considerable. 
 
State CEQA Guidelines – Section 15130, DISCUSSION OF CUMULATIVE 
IMPACTS: 
(a)(3). “An EIR may determine that a project’s contribution to a significant cumulative 
impact will be rendered less than cumulatively considerable and thus is not significant.  A 
project’s contribution is less than cumulatively considerable if the project is required to 
implement or fund its fair share of a mitigation measure or measures designed to alleviate 
the cumulative impact.  The lead agency shall identify facts and analysis supporting its 
conclusion that the contribution will be rendered less than cumulatively considerable.   
 
State CEQA Guidelines – Section 15064.7, THRESHOLDS OF SIGNIFICANCE: 
“Each public agency is encouraged to develop and publish thresholds of significance that 
the agency uses in the determination of the significance of environmental effects.  A 
threshold of significance is an identifiable quantitative, qualitative or performance level 
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of a particular environmental effect, non-compliance with which means the effect 
will normally be determined to be significant by the agency and compliance with 
which means the effect normally will be determined to be less than significant.” 
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AG=Attorney General; ARB=California Air Resources Board; ASTM=American Society for Testing and Material; BAAQMD=Bay Area Air Quality Management District; BEES= Building for Environmental and Economic 
Sustainability; CA=California; Caltrans=California Department of Transportation; CAPs=Criteria Air Pollutants; CCAP=Center for Clean Air Policy; CF=Connectivity Factor; CIWMB=California Integrated Waste 
Management Board; CO= Carbon Monoxide; CO2=Carbon Dioxide; DGS=Department of General Services; DOE=U.S. Department of Energy; DPF=Diesel particulate Filter; E85=85% Ethanol; EERE=Energy Efficiency 
and Renewable Energy; EOE=Encyclopedia of Earth; EPA=U.S. Environmental Protection Agency; ETC=Edmonton Trolley Coalition; EVs/CNG=Electric Vehicles/Compressed Natural Gas; FAR=Floor Area Ratio; 
GHG=Greenhouse Gas; ITE=Institute of Transportation Engineers; kg/m2=kilogram per square meter; km=Kilometer; lb=pound; LEED=Leadership in Energy and Environmental Design; M=Million; NA=Not Available; 
NEV=Neighborhood Electric Vehicle; NIST=National Institute of Standards and Technology; NOX=Oxides of Nitrogen; NREL=National Renewable Energy Laboratory; N/S=North/South; PG&E=Pacific Gas and Electric; 
PM=Particulate Matter; SJVAPCD=San Joaquin Valley Air Pollution Control District; SMAQMD=Sacramento Metropolitan Air Quality Management District; SMUD=Sacramento Municipal Utilities District; SOx=Sulfur 
Oxides; SRI=Solar Reflectance Index; TACs=Toxic Air Contaminants; TDM=Transportation Demand Management; TMA=Transportation Management Association; THC=Total Hydrocarbon; ULEV=Ultra Low Emission 
Vehicle; USGBC=U.S. Green Building Council; and VTPI=Victoria Transit Policy.  
 
 B-1  


 
Table 16 


Mitigation Measure Summary 
Effective Feasible (Yes/No) Secondary 


Effects 
(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


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


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


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


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


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


Adverse: No 
Beneficial: 
CAPs, TACs 


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


MM T-2: End of 
Trip Facilities 


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


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


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


Adverse: No 
Beneficial: 
CAPs, TACs 


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


MM T-3: Bike-
Parking at Multi-


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


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


Yes: Lockers 
($1,200-


Yes (Caltrans 
2005, 


Yes 
(Caltrans 


Adverse: No 
Beneficial: 


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


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


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


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


Dierkers et al. 
2007, VTPI 
2007) 


2005, 
Dierkers et 
al. 2007, 
VTPI 2007) 


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


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


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


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


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


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


Adverse: No 
Beneficial: 
CAPs, TACs 


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







 


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


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


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


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


MM T-5: 
Pedestrian 
Network 


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


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


Yes 
(Dierkers et 
al. 2007, 
VTPI 2007) 


Adverse: No 
Beneficial: 
CAPs, TACs 


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


MM T-6: 
Pedestrian 


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


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


Yes Yes (Dierkers 
et al. 2007, 


Yes 
(Dierkers et 


Adverse: No 
Beneficial: 


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


Site design and building 
placement minimize barriers to 







 


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


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


Barriers 
Minimized 


AQP, RR, 
P/Mobile 


VTPI 2007) al. 2007, 
VTPI 2007) 


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


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


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


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


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


Yes (Dierkers 
et al. 2007, 
VTPI 2007) 


Yes 
(Dierkers et 
al. 2007, 
VTPI 2007) 


Adverse: No 
Beneficial: 
CAPs, TACs 


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


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







 


B-6 


Table 16 
Mitigation Measure Summary 


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


MM T-8: Traffic 
Calming 


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


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


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


Yes 
(Dierkers et 
al. 2007, 
VTPI 2007) 


Adverse: No 
Beneficial: 
CAPs, TACs 


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


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







 


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


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


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


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


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


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


Yes: Vary by 
location and 
project size.  


Yes (Dierkers 
et al. 2007, 
VTPI 2007) 


Yes 
(Dierkers et 
al. 2007, 
VTPI 2007) 


Adverse: No 
Beneficial: 
CAPs, TACs 


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


Project provides employee 
and/or customer paid parking 
system. Project must have a 
permanent and enforceable 
method of maintaining user fees 
for all parking facilities. The 
facility may not provide 
customer or employee 
validations. Daily charge for 
parking must be equal to or 
greater than the cost of a transit 
day/monthly pass plus 20%.  
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Table 16 
Mitigation Measure Summary 


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


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


MM T-10: 
Minimum 
Parking 


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


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


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


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


Adverse: No 
Beneficial: 
CAPs, TACs 


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


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







 


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


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


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


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


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


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


Yes 
(Dierkers et 
al. 2007, 
VTPI 2007) 


Adverse: No 
Beneficial: 
CAPs, TACs 


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


MM T-12: 
Pedestrian 
Pathway 
Through Parking 


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


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


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


Yes 
(Dierkers et 
al. 2007, 
VTPI 2007) 


Adverse: No 
Beneficial: 
CAPs, TACs 


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


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


MM T-13: Off -
Street Parking 


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


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


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


Yes 
(Dierkers et 
al. 2007, 
VTPI 2007) 


Adverse: No 
Beneficial: 
CAPs, TACs 


Parking facilities are not 
adjacent to street frontage. 


MM T-14: 
Parking Area 
Tree Cover  


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


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


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


Yes Yes Adverse: 
VOCs 
Beneficial: 
CAPs, TACs  


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


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


MM T-15: Valet 
Bicycle Parking  


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


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


Adverse: No 
Beneficial: 
CAPs, TACs 


Raley Field (Sacramento, 
CA). 


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


MM T-16: 
Garage Bicycle 
Storage 


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


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


Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 


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







 


 
AG=Attorney General; ARB=California Air Resources Board; ASTM=American Society for Testing and Material; BAAQMD=Bay Area Air Quality Management District; BEES= Building for Environmental and Economic 
Sustainability; CA=California; Caltrans=California Department of Transportation; CAPs=Criteria Air Pollutants; CCAP=Center for Clean Air Policy; CF=Connectivity Factor; CIWMB=California Integrated Waste 
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and Renewable Energy; EOE=Encyclopedia of Earth; EPA=U.S. Environmental Protection Agency; ETC=Edmonton Trolley Coalition; EVs/CNG=Electric Vehicles/Compressed Natural Gas; FAR=Floor Area Ratio; 
GHG=Greenhouse Gas; ITE=Institute of Transportation Engineers; kg/m2=kilogram per square meter; km=Kilometer; lb=pound; LEED=Leadership in Energy and Environmental Design; M=Million; NA=Not Available; 
NEV=Neighborhood Electric Vehicle; NIST=National Institute of Standards and Technology; NOX=Oxides of Nitrogen; NREL=National Renewable Energy Laboratory; N/S=North/South; PG&E=Pacific Gas and Electric; 
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Vehicle; USGBC=U.S. Green Building Council; and VTPI=Victoria Transit Policy.  
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Table 16 
Mitigation Measure Summary 


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


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


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


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


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


Provide preferential parking 
space locations for EVs/CNG 
vehicles. 


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


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


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


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


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


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


Miscellaneous Measure 
MM T-19: TMA 
Membership 


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


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


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


Yes 
(Dierkers et 
al. 2007, 
VTPI 2007) 


Adverse: No 
Beneficial: 
CAPs, TACs  


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


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


MM T-20: 
ULEV 


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


NA/Low Yes: Higher 
than 
corresponding 
gasoline 
models. 


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


Adverse: No 
Beneficial: 
CAPs, TACs 


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


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







 


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


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


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


MM T-21: Flex 
Fuel Vehicles 


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


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


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


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


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


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


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


Design 
Commercial & Residential Building Design Measures 


MM D-1: 
Office/Mixed 
Use Density 


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


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


Yes Yes (VTPI 
2007) 


Yes (VTPI 
2007) 


Adverse: No 
Beneficial: 
CAPs, TACs 


CA air quality 
management and control 
districts and cities/counties 


Project provides high density 
office or mixed-use proximate 
to transit. Project must provide 
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Table 16 
Mitigation Measure Summary 


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


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


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


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


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


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


Yes Yes (Dierkers 
et al. 2007) 


Yes 
(Dierkers et 
al. 2007) 


Adverse: No 
Beneficial: 
CAPs, TACs 


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


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


MM D-3: 
Services 
Operational 


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


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


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


Project provides on-site shops 
and services for employees. 







 


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


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


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


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


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


Yes Yes (VTPI 
2007, 
Holtzclaw 
2007) 


Yes (VTPI 
2007, 
Holtzclaw 
2007) 


Adverse: No 
Beneficial: 
CAPs, TACs 


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


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


MM D-5: Street 
Grid 


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


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


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


Yes 
(Dierkers et 
al. 2007, 


Adverse: No 
Beneficial: 
CAPs, TACs 


CA air quality 
management and control 
districts and cities/counties 


Multiple and direct street 
routing (grid style). This 
measure only applies to projects 
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Table 16 
Mitigation Measure Summary 


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


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


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







 


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


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


MM D-6: NEV 
Access 


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


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


Yes Yes (Litman 
1999, 
Sperling 
1994) 


Yes (Litman 
1999, 
Sperling 
1994) 


Adverse: No 
Beneficial: 
CAPs, TACs 


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


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


MM D-7: 
Affordable 
Housing 
Component 


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


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


Yes Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 


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


Residential development 
projects of five or more 
dwelling units provide a deed-
restricted low-income housing 
component on-site (or as 
defined in the code). Developers 
who pay into In-Lieu Fee 
Programs are not considered 
eligible to receive credit for this 
measure. The award of emission 
reduction credit shall be based 
only on the proportion of 
affordable housing developed 
on-site because in-lieu programs 
simply induce a net increase in 
development. 
Percentage reduction shall be 
calculated according to the 
following formula: 
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Table 16 
Mitigation Measure Summary 


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


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


MM D-8: 
Recharging Area  


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


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


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


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


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


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


Yes Yes (EPA 
2006) 


Yes (EPA 
2006) 


Adverse: No 
Beneficial: 
CAPs, TACs 


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


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


MM D-10: 
Suburban Mixed-
Use 


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


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


Yes Yes (EPA 
2006) 


Yes (EPA 
2006) 


Adverse: No 
Beneficial: 
CAPs, TACs 


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


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


MM D-11: Other 
Mixed-Use 


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


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


Yes Yes (EPA 
2006) 


Yes (EPA 
2006) 


Adverse: No 
Beneficial: 
CAPs, TACs 


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


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







 


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


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


2006, SMAQMD 
2007). 


MM D-12: Infill 
Development 


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


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


Yes Yes (Dierkers 
et al. 2007)  


Yes 
(Dierkers et 
al. 2007) 


Adverse: No 
Beneficial: 
CAPs, TACs 


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


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


Miscellaneous Measures 
MM D-13: 
Electric 
Lawnmower 


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


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


Yes Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 


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


Provide a complimentary 
electric lawnmower to each 
residential buyer. 
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Table 16 
Mitigation Measure Summary 


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


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


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


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


Adverse: No 
Beneficial: 
CAPs, TACs 


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


MM D-15: 
LEED 
Certification 


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


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


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


Adverse: No 
Beneficial: 
CAPs, TACs 


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


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


MM D-16: 
Retro-
Commissioning 


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


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


Yes: Average 
$0.28/square 


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


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


Adverse: No 
Beneficial: 
CAPs, TACs 


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


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


MM D-17 
Landscaping  


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


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


Alliance for the 
Chesapeake Bay, EPA 
Green Landscaping 


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







 


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


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


P/Stationary 
& Area 


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


MM D-18: Local 
Farmers’ Market 


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


NA/Low Yes Yes Yes: 
Associated 
with social 


Adverse: No 
Beneficial: 
CAPs, TACs 


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


Project shall dedicate space in a 
centralized, accessible location 
for a weekly farmers’ market. 
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Table 16 
Mitigation Measure Summary 


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


Area choice and 
public 
awareness.  


MM D-19: 
Community 
Gardens 


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


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


Adverse: No 
Beneficial: 
CAPs, TACs 


Cities/counties (e.g., 
Davis) 


Project shall dedicate space for 
community gardens.  


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


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


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


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


Project shall use high-efficiency 
pumps.  


MM E-2: Wood 
Burning 
Fireplaces/Stoves 


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


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


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


Project does not feature 
fireplaces or wood burning 
stoves. 


MM E-3: 
Natural Gas 
Stove 


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


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


Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 


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


Project features only natural gas 
or electric stoves in residences. 







 


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


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


MM E-4: 
Energy Star Roof 


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


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


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


Adverse: No 
Beneficial: 
CAPs, TACs 


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


Project installs Energy Star 
labeled roof materials. 


MM E-5: On-
site Renewable 
Energy System 


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


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


Yes Yes (USGBC 
2002 and 
2005) 


Yes 
(USGBC 
2002 and 
2005) 


Adverse: No 
Beneficial: 
CAPs, TACs 


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


Project provides onsite 
renewable energy system(s). 
Nonpolluting and renewable 
energy potential includes solar, 
wind, geothermal, low-impact 
hydro, biomass and bio-gas 
strategies. When applying these 
strategies, projects may take 
advantage of net metering with 
the local utility.  
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Table 16 
Mitigation Measure Summary 


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


MM E-6: 
Exceed Title 24 


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


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


Yes Yes (PG&E 
2002, SMUD 
2006) 


Yes (PG&E 
2002, 
SMUD 
2006) 


Adverse: No 
Beneficial: 
CAPs, TACs 


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


Project exceeds title 24 
requirements by 20%. 


MM E-7: Solar 
Orientation 


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


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


Yes Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 


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


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


MM E-8: 
Nonroof 
Surfaces 


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


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


Yes Yes (USGBC 
2002 and 
2005) 


Yes 
(USGBC 
2002 and 
2005) 


Adverse: No 
Beneficial: 
CAPs, TACs 


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


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







 


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


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


50% of the parking lot area. The 
mitigation measure reduces heat 
islands (thermal gradient 
differences between developed 
and undeveloped areas to 
minimize impact on 
microclimate and human and 
wildlife habitats. This measure 
requires the use of patented or 
copyright protected 
methodologies created by the 
ASTM. The SRI is a measure of 
the constructed surface’s ability 
to reflect solar heat, as shown 
by a small rise in temperature. It 
is defined so that a standard 
black (reflectance 0.05, 
emittance 0.90) is “0” and a 
standard white (reflectance 
0.80, emittance 0.90) is 100. To 
calculate SRI for a given 
material, obtain the reflectance 
value and emittance value for 
the material. SRI is calculated 
according to ASTM E 1980-01. 
Reflectance is measured 
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Table 16 
Mitigation Measure Summary 


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


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


MM E-9: Low-
Energy Cooling 


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


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


Yes Yes (USGBC 
2002 and 
2005) 


Yes 
(USGBC 
2002 and 
2005) 


Adverse: No 
Beneficial: 
CAPs, TACs 


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


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


MM E-10: 
Green Roof 


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


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


Yes Yes (USGBC 
2002 and 
2005) 


Yes 
(USGBC 
2002 and 
2005) 


Adverse: 
Increased 
Water 
Consumption 
Beneficial: 
CAPs, TACs 


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


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


MM E-11: EV 
Charging 
Facilities 


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


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


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


Adverse: No 
Beneficial: 
CAPs, TACs 


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


Project installs EV charging 
facilities.  


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







 


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


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


Light-Colored 
Paving  


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


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


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


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


Beneficial: 
CAPs, TACs 


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


MM E-13: Cool 
Roofs 


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


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


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


Adverse: No 
Beneficial: 
CAPs, TACs 


CEC Project provides cool roofs. 
Highly reflective, highly 
emissive roofing materials that 
stay 50-60°F cooler than a 
normal roof under a hot summer 
sun. CA’s Cool Savings 
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Table 16 
Mitigation Measure Summary 


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


(EPA 
2007a). 


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


MM E-14: Solar 
Water Heaters 


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


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


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


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


Adverse: No 
Beneficial: 
CAPs, TACs 


Europe Project provides solar water 
heaters.  


MM E-15: 
Electric Yard 
Equipment 
Compatibility 


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


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


Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 


  Project provides electrical 
outlets at building exterior 
areas. 


MM E-16: 
Energy Efficient 
Appliance 
Standards 


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


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


Yes Yes: Major 
retail stores. 


Adverse: No 
Beneficial: 
CAPs, TACs 


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







 


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


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


Star 2007).  
MM E-17: 
Green Building 
Materials 


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


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


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


Yes Adverse: No 
Beneficial: 
CAPs, TACs 


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


MM E-18: 
Shading 
Mechanisms 


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


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


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


Yes Yes: Major 
retail stores. 


Adverse: No 
Beneficial: 
CAPs, TACs 


  Install energy-reducing shading 
mechanisms for windows, 
porch, patio and walkway 
overhangs. 
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Mitigation Measure Summary 


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


MM E-19: 
Ceiling/Whole-
House Fans 


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


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


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


Yes Yes: Major 
retail stores. 


Adverse: No 
Beneficial: 
CAPs, TACs 


  Install energy-reducing 
ceiling/whole-house fans. 


MM E-20: 
Programmable 
Thermostats 


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


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


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


Yes Yes: Major 
retail stores. 


Adverse: Yes, 
Mercury 
Beneficial: 
CAPs, TACs  


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


MM E-21: 
Passive Heating 
and Cooling 
Systems 


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


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


Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 


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


MM E-22: Day 
Lighting Systems  


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


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


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


Adverse: No 
Beneficial: 
CAPs, TACs 


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


MM E-23: Low-
Water Use 
Appliances 


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


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


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


Yes Yes Adverse: No 
Beneficial: 
CAPs, TACs 


  Require the installation of low-
water use appliances. 







 


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


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


pumping, and 
treatment. 


MM E-24: 
Goods Transport 
by Rail 


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


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


ARB Goods Movement 
Plan (ARB 2007) 


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


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


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


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


Adverse: No 
Beneficial: 
CAPs, TACs 


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


MM S-2: School 
Curriculum  


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


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


Adverse: No 
Beneficial: 
CAPs, TACs 


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


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


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


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


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


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


Use ARB-certified diesel 
construction equipment. 
Increases CO2 emissions when 
trapped CO and carbon particles 
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Mitigation Measure Summary 


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


$2,000. 
DPF, $5000-
$10,000; 
installation 
extra (EPA 
2007b). 


are oxidized (Catalyst Products 
2007, ETC 2007).  


MM C-2: 
Alternative Fuel 
Construction 
Equipment 


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


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


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


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


MM C-3: Local 
Building 
Materials 


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


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


Adverse: No 
Beneficial: 
CAPs, TACs 


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


MM C-4: 
Recycle 
Demolished 
Construction 
Material  


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


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


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







 


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


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


Miscellaneous 
MM M-1: Off-
Site Mitigation 
Fee Program  


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


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


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


Adverse: No 
Beneficial: 
CAPs, TACs 


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


MM M-2: Offset 
Purchase  


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


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


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


Effective Feasible (Yes/No) Secondary 
Effects 


(Yes/No) 


Agency/Organization/Other6 Description/Comments Mitigation 
Measure 


Applicable 
Project/Source 


Type1 
Emissions 


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


currently 
exist. 


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


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


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


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


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


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


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


Strategy Source Type1 Agency/Organization2 Description/Comments 


MS G-1: Adopt a GHG 
reduction plan 


GP/ Mobile, 
Stationary, & Area 


City of San 
Bernardino  


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


Circulation 


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


GP/ Mobile 
 Cities/Counties 


(e.g., Aliso Viejo, 
Claremont) 


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


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


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


Aliso Viejo, 
Claremont)  


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


Strategy Source Type1 Agency/Organization2 Description/Comments 


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


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


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


Aliso Viejo, 
Claremont) 


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


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


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


Aliso Viejo, 
Claremont) 


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


Strategy Source Type1 Agency/Organization2 Description/Comments 


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


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


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


Aliso Viejo, 
Claremont) 


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


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


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


Aliso Viejo, 
Claremont) 


-Encourage convenient public transit service between area and airports. 
 
-Support the establishment of a local shuttle to serve commercial centers. 
 
-Promote convenient, clean, efficient, and accessible public transit that serves transit-dependent riders 
and attracts discretionary riders as an alternative to reliance on single-occupant automobiles. 
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Strategy Source Type1 Agency/Organization2 Description/Comments 


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


Conservation, Open Space 


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


GP/Stationary & 
Area 


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


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


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


GP/ Mobile, 
Stationary, & Area 


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


-Integrate air quality planning with area land use, economic development and transportation planning 
efforts. 
 
-Support programs that reduce air quality emissions related to vehicular travel. 
 
-Support alternative transportation modes and technologies, and develop bike- and pedestrian-friendly 
neighborhoods to reduce emissions associated with automobile use. 
 
-Encourage the use of clean fuel vehicles. 
 
-Promote the use of fuel-efficient heating and cooling equipment and other appliances, such as water 
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Strategy Source Type1 Agency/Organization2 Description/Comments 


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


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


GP/ Stationary & 
Area 


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


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







 


B-40 


Table 17 
General Planning Level Mitigation Strategies Summary 
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-Explore and consider the cost/benefits of alternative fuel vehicles including hybrid, natural gas, and 
hydrogen powered vehicles when purchasing new vehicles. 
 
-Continue to promote the use of solar power and other energy conservation measures. 
 
- Encourage residents to consider the cost/benefits of alternative fuel vehicles. 
 
- Promote the use of different technologies that reduce use of non-renewable energy resources. 
 
-Facilitate the use of green building standards and LEED in both private and public projects. 
 
-Promote sustainable building practices that go beyond the requirements of Title 24 of the California 
Administrative Code, and encourage energy-efficient design elements, as appropriate. 
 
-Support sustainable building practices that integrate building materials and methods that promote 
environmental quality, economic vitality, and social benefit through the design, construction, and 
operation of the built environment. 
 
- Investigate the feasibility of using solar (photovoltaic) street lights instead of conventional street lights 
that are powered by electricity in an effort to conserve energy. 
 
- Encourage cooperation between neighboring development to facilitate on-site renewable energy 
supplies or combined heat and power co-generation facilities that can serve the energy demand of 
contiguous development. 
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Strategy Source Type1 Agency/Organization2 Description/Comments 


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


GP/Stationary & 
Area 


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


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


Housing 


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


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


Aliso Viejo, 
Claremont) 


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


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


GP/ Mobile, 
Stationary, & Area 


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


-Preserve the current pattern of development that encourages more intense and higher density 
development at the core of the community and less intense uses radiating from the central core. 
 
-Create and enhance landscaped greenway, trail and sidewalk connections between neighborhoods and 
to commercial areas, town centers, and parks. 
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community. -Identify ways to visually identify and physically connect all portions of the community, focusing on 
enhanced gateways and unifying isolated and/or outlying areas with the rest of the area. 
 
-Study and create a diverse plant identity with emphasis on drought-resistant native species. 


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


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


Aliso Viejo, 
Claremont) 


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


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


GP/ Stationary, & 
Area 


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


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


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


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


Aliso Viejo, 
Claremont) 


-Work to expand and improve community recreation amenities including parks, pedestrian trails and 
connections to regional trail facilities. 
 
-As a condition upon new development, require payment of park fees and/or dedication and provision 
of parkland, recreation facilities and/or multi-use trails that improve the public and private recreation 
system. 
 
-Research options or opportunities to provide necessary or desired community facilities. 
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Table 17 
General Planning Level Mitigation Strategies Summary 


Strategy Source Type1 Agency/Organization2 Description/Comments 


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


GP/ Mobile, 
Stationary, & Area 


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


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


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


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


Aliso Viejo, 
Claremont) 


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


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


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


Aliso Viejo, 
Claremont) 


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


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


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


Aliso Viejo, 
Claremont) 


- Provide sidewalks where they are missing, and provide wide sidewalks where appropriate with buffers 
and shade so that people can walk comfortably. 
 
-Make walking comfortable at intersections through traffic-calming, landscaping, and designated 
crosswalks. 
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Table 17 
General Planning Level Mitigation Strategies Summary 


Strategy Source Type1 Agency/Organization2 Description/Comments 


-Look for opportunities for connections along easements & other areas where vehicles not permitted. 


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


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


Aliso Viejo, 
Claremont) 


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


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


GP/ Mobile, 
Stationary, & Area 


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


- Identify all underused properties in the plan area and focus development in these opportunity sites 
prior to designating new growth areas for development.  
 
- Implement programs to retro-fit existing structures to make them more energy-efficient. 
 
-Encourage compact development, by placing the desired activity areas in smaller spaces. 
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Table 17 
General Planning Level Mitigation Strategies Summary 


Strategy Source Type1 Agency/Organization2 Description/Comments 


Public Safety 


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


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


Aliso Viejo, 
Claremont) 


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


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


Rule and Regulation Summary 
Rule/Regulation  Reduction Implementation 


Date 
Agency Description Comments 


Low Carbon Fuel Standard 10-20 MMT 
CO2e by 2020 


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


ARB Early Action Measure 


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


1-2 MMT CO2e 
by 2020 


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


ARB Early Action Measure 


Landfill Gas Recovery 2-4 MMT CO2e 
by 2020 


January 1, 2010 IWMB, 
ARB 


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


ARB Early Action Measure 


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


30 MMT CO2e 
by 2020 


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


ARB Early Action Measure 


Reduction of PFCs from the 
Semiconductor Industry 


0.5 MMT CO2e 
by 2020 


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


Underway or to be initiated by 
CAT members in 2007-2009 
period 
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Table 18 
Rule and Regulation Summary 


Rule/Regulation  Reduction Implementation 
Date 


Agency Description Comments 


Restrictions on High GWP Refrigerants 9 MMT CO2e by 
2020 


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


ARB Early Action Measure 


Cement Manufacture <1 MMT CO2e 
per year (based 


on 2004 
production 


levels) 


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


CAT Early Action Measure 


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


CAT Early Action Measure 


Regulation of GHG from Load Serving 
Entities (SB 1368) 


15 MMT CO2e 
by 2020 


May 23, 2007 CEC, 
CPUC 


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


CAT Early Action Measure 


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


CAT Early Action Measure 


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


CAT Early Action Measure 


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


<1 MMT CO2e 
by 2020 


January 1, 2010 CEC & 
IWMB 


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


CAT Early Action Measure 


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


CAT Early Action Measure 
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Table 18 
Rule and Regulation Summary 


Rule/Regulation  Reduction Implementation 
Date 


Agency Description Comments 


Water Use Efficiency 1 MMT CO2e by 
2020 


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


CAT Early Action Measure 


State Water Project TBD 2010 DWR This rule/regulation will include feasible and 
cost effective renewable energy in the SWP’s 
portfolio. 


CAT Early Action Measure 


Cleaner Energy for Water Supply TBD 2010 DWR Under this rule/regulation, energy supply 
contracts with conventional coal power 
plants will not be renewed.  


CAT Early Action Measure 


IOU Energy Efficiency Programs 4 MMT CO2e by 
2020 


2010 CPUC This rule/regulation will provide a 
risk/reward incentive mechanism for utilities 
to encourage additional investment in energy 
efficiency; evaluate new technologies and 
new measures like encouraging compact 
fluorescent lighting in residential and 
commercial buildings 


CAT Early Action Measure 


Solar Generation TBD 2007–2009 DGS 3 MW of clean solar power generation 
implemented in CA last year, with another 1 
MW coming up. The second round is 
anticipated to total additional 10 MW and 
may include UC/CSU campuses and state 
fairgrounds. 


Underway or to be initiated by 
CAT members in 2007-2009 
period 
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Table 18 
Rule and Regulation Summary 


Rule/Regulation  Reduction Implementation 
Date 


Agency Description Comments 


Transportation Efficiency 9 MMT CO2e by 
2020 


2007–2009 Caltrans This rule/regulation will reduce congestion, 
improve travel time in congested corridors, 
and promote coordinated, integrated land 
use. 


Underway or to be initiated by 
CAT members in 2007-2009 
period 


Smart Land Use and Intelligent 
Transportation 


10 MMT CO2e 
by 2020 


2007–2009 Caltrans This rule/regulation will integrate 
consideration of GHG reduction measures 
and energy efficiency factors into RTPs, 
project development etc.  


Underway or to be initiated by 
CAT members in 2007-2009 
period 


Cool Automobile Paints 1.2 to 2.0 MMT 
CO2e by 2020 


2009 ARB Cool paints would reduce the solar heat gain 
in a vehicle and reduce air conditioning 
needs. 


ARB Early Action Measure 


Tire Inflation Program TBD 2009 ARB This rule/regulation will require tires to be 
checked and inflated at regular intervals to 
improve fuel economy. 


ARB Early Action Measure 


Electrification of Stationary Agricultural 
Engines 


0.1 MMT CO2e 
by 2020 


2010 ARB This rule/regulation will provide incentive 
funding opportunities for replacing diesel 
engines with electric motors. 


ARB Early Action Measure 


Desktop Power Management Reduce energy 
use by 50% 


2007–2009 DGS, ARB This rule/regulation will provide software to 
reduce electricity use by desktop computers 
by up to 40%. 


Currently deployed in DGS 


Reducing CH4 Venting/Leaking from Oil 
and Gas Systems (EJAC-3/ARB 2-12) 


1 MMT CO2e by 
2020 


2010 ARB This rule/regulation will reduce fugitive CH4 
emissions from production, processing, 
transmission, and distribution of natural gas 
and oil. 


ARB Early Action Measure 


Replacement of High GWP Gases Used 
in Fire Protection Systems with Alternate 
Chemical (ARB 2-10) 


0.1 MMT CO2e 
by 2020 


2011 ARB This rule/regulation will require the use of 
lower GWP substances in fire protection 
systems. 


ARB Early Action Measure 


Contracting for Environmentally 
Preferable Products 


NA 2007–2009 DGS New state contracts have been or are being 
created for more energy and resource 
efficient IT goods, copiers, low mercury 
fluorescent lamps, the CA Gold Carpet 
Standard and office furniture. 


Underway or to be initiated by 
CAT members in 2007-2009 
period 


Hydrogen Fuel Cells NA 2007–2009 DGS This rule/regulation will incorporate clean 
hydrogen fuel cells in stationary applications 


Underway or to be initiated by 
CAT members in 2007-2009 
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Table 18 
Rule and Regulation Summary 


Rule/Regulation  Reduction Implementation 
Date 


Agency Description Comments 


at State facilities and as back-up generation 
for emergency radio services. 


period 


High Performance Schools NA 2007–2009 DGS New guidelines adopted for energy and 
resource efficient schools; up to $100 million 
in bond money for construction of 
sustainable, high performance schools. 


Underway or to be initiated by 
CAT members in 2007-2009 
period 


Urban Forestry 1 MMT CO2e by 
2020 


2007–2009 Calfire, 
CUFR 


This rule/regulation will provide five million 
additional trees in urban areas by 2020. 


Underway or to be initiated by 
CAT members in 2007-2009 
period 


Fuels Management/Biomass 3 MMT CO2e by 
2020 


2007–2009 Calfire This rule/regulation will provide biomass 
from forest fuel treatments to existing 
biomass utilization facilities. 


Underway or to be initiated by 
CAT members in 2007-2009 
period 


Forest Conservation and Forest 
Management 


10 MMT CO2e 
by 2020 


2007–2009 Calfire, 
WCB 


This rule/regulation will provide 
opportunities for carbon sequestration in 
Proposition 84 forest land conservation 
program to conserve an additional 75,000 
acres of forest landscape by 2010. 


Underway or to be initiated by 
CAT members in 2007-2009 
period 


Afforestation/Reforestation 2 MMT CO2e by 
2020 


2007–2009 Calfire This rule/regulation will subsidize tree 
planting. 


Underway or to be initiated by 
CAT members in 2007-2009 
period 


Dairy Digesters TBD January 1, 2010 CDFA This rule/regulation will develop a dairy 
digester protocol to document GHG emission 
reductions from these facilities. 


ARB Early Action Measure 
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Table 18 
Rule and Regulation Summary 


Rule/Regulation  Reduction Implementation 
Date 


Agency Description Comments 


Conservation Tillage and Enteric 
Fermentation 


1 MMT CO2e by 
2020 


2007–2009 CDFA This rule/regulation will develop and 
implement actions to quantify and reduce 
enteric fermentation emissions from 
livestock and sequester soil carbon using 
cover crops and conservation tillage. 


Underway or to be initiated by 
CAT members in 2007-2009 
period 


ULEV TBD 2007–2009 DGS A new long term commercial rental contract 
was released in March 2007 requiring a 
minimum ULEV standard for gasoline 
vehicles and requires alternative fuel and 
hybrid-electric vehicles. 


Underway or to be initiated by 
CAT members in 2007-2009 
period 


Flex Fuel Vehicles 370 metric tons 
CO2, 0.85 metric 
tons of CH4, and 
1.14 metric tons 


of N2O 


2007–2009 DGS Under this rule/regulation, DGS is replacing 
800 vehicles with new, more efficient 
vehicles. 


Underway or to be initiated by 
CAT members in 2007-2009 
period 


Climate Registry TBD 2007–2009 DGS Benchmarking and reduction of GHG 
emissions for state owned buildings, leased 
buildings and light duty vehicles. 


Underway or to be initiated by 
CAT members in 2007-2009 
period 


Municipal Utilities Electricity Sector 
Carbon Policy 


Included in SB 
1368 reductions 


2007–2009 CEC, 
CPUC, 
ARB 


Under this rule/regulation, GHG emissions 
cap policy guidelines for CA’s electricity 
sector (IOUs and POUs). 


Underway or to be initiated by 
CAT members in 2007-2009 
period 


Alternative Fuels: Nonpetroleum Fuels TBD 2007–2009 CEC State plan to increase the use of alternative 
fuels for transportation; full fuel cycle 
assessment. 


Underway or to be initiated by 
CAT members in 2007-2009 
period 


Zero Waste/High Recycling Strategy 5 MMT CO2e by 
2020 


2007–2009 IWMB This rule/regulation will identify materials to 
focus on to achieve GHG reduction at the 
lowest possible cost; Builds on the success of 
50% Statewide Recycling Goal. 


Underway or to be initiated by 
CAT members in 2007-2009 
period 


Organic Materials Management TBD 2007–2009 IWMB This rule/regulation will develop a market 
incentive program to increase organics 
diversion to the agricultural industry. 


Underway or to be initiated by 
CAT members in 2007-2009 
period 


Landfill Gas Energy TBD 2007–2009 IWMB Landfill Gas to Energy & LNG/biofuels Underway or to be initiated by 
CAT members in 2007-2009 
period 







 


 
AB=Assembly Bill; ARB=California Air Resources Board; Calfire=California Fire; CA=California; Caltrans=California Department of Transportation; CAT=California Action Team; CEC=California 
Energy Commission; CDFA=California Department of Food and Agriculture; CH4=Methane; CO2=Carbon Dioxide; CPUC=California Public Utilities Commission; CUFR=California Urban 
Forestry; DGS=Department of General Services; DWR=Department of Water Resources; GHG=Greenhouse Gas; GWP=Global Warming Potential; IGCC= Integrated Gasification Combined 
Cycle; IOU= Investor-Owned Utility; IT=Information Technology; IWCB= Integrated Waste Management Board; LNG= Liquefied Natural Gas; MMT CO2e=Million Metric Tons Carbon Dioxide 
Equivalent; MW=Megawatts; NA=Not Available; N2O=Nitrous Oxide; PFC= Perfluorocompound; POU= Publicly Owned Utility; RPS= Renewable Portfolio Standards; RTP=Regional 
Transportation Plan SB=Senate Bill; SWP=State Water Project; TBD=To Be Determined; UC/CSU=University of California/California State University; ULEV=Ultra Low Emission Vehicle. 


 
C-7 


Table 18 
Rule and Regulation Summary 


Rule/Regulation  Reduction Implementation 
Date 


Agency Description Comments 


Target Recycling TBD 2007–2009 IWMB This rule/regulation will focus on 
industry/public sectors with high GHG 
components to implement targeted 
commodity recycling programs. 


Underway or to be initiated by 
CAT members in 2007-2009 
period 


Accelerated Renewable Portfolio 
Standard 


Included in SB 
1368 reductions 


2007–2009 CPUC This rule/regulation will examine RPS long 
term planning and address the use of tradable 
renewable energy credits for RPS 
compliance. 


Underway or to be initiated by 
CAT members in 2007-2009 
period 


CA Solar Initiative 1 MMT CO2e by 
2020 


2007–2009 CPUC Initiative to deliver 2000 MWs of clean, 
emissions free energy to the CA grid by 
2016. 


Underway or to be initiated by 
CAT members in 2007-2009 
period 


Carbon Capture and Sequestration TBD 2007–2009 CPUC Proposals for power plants with IGCC and/or 
carbon capture in the next 18 months. 


Underway or to be initiated by 
CAT members in 2007-2009  


Source: Data complied by EDAW in 2007 


 
 












 


 


 


Conservation Biology Institute 
 


136 SW Washington Avenue 


Suite 202 


Corvallis, Oregon 97333 


 


www.consbio.org 
 


  
Ms. Laurel L. Impett, AICP, Urban Planner 
Shute, Mihaly & Weinberger LLP 
396 Hayes Street 
San Francisco, CA  94102-4421 
 
RE:  Village at Squaw Valley Specific Plan DEIR—review of impacts to sensitive habitats 
 
Dear Laurel: 


The Conservation Biology Institute (CBI) is a 501(c)3 organization that works collaboratively to 


conserve biological diversity in its natural state through applied research, education, planning, 


and community service.  CBI’s extensive partner network includes academic institutions, state 


and federal agencies, and other non-profit environmental organizations.  CBI combines 


strengths across multiple disciplines ranging from conservation planning to habitat 


management and monitoring to ecological modeling of species populations, landscape 


connectivity, climate change, and fire. 


We have reviewed the Village at Squaw Valley Specific Plan Draft Environmental Impact Report 


(DEIR) (Ascent Environmental, Inc. 2015) and submit these comments regarding impacts to and 


mitigation for sensitive riparian and wetland habitats (Section 6, Biological Resources).  We 


comment on other sections and issues when relevant to these habitats.  Our analyses have 


been informed through discussion with Dr. Tom Myers, hydrological consultant, and review of 


his Technical Memorandum on impacts to the Olympic Valley aquifer.  Other documents or 


data reviewed are included in the reference section of this letter. 


Sincerely, 


 


Patricia Gordon-Reedy 


Vegetation Ecologist/Botanist 
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Summary 


Our review of sensitive habitats assessed whether (1) existing conditions are adequately 


described, (2) direct and indirect impacts are adequately addressed and analyzed and (3) 


proposed mitigation is adequate to compensate for project impacts.  Based on our review, we 


find that the DEIR has several deficiencies: 


 The description of sensitive habitats onsite is incomplete, ambiguous, and not 


consistently accounted for in the impacts assessment.  Thus, it is unclear if the proposed 


restoration adequately mitigates for the project’s impacts. 


 As the level of groundwater drawdown has not been accurately assessed, impacts to 


vegetation may be more widespread than calculated, and the proposed creek 


restoration will likely not be successful. 


 The DEIR does not consider or adequately address all impacts to sensitive habitat from 


project implementation (including direct, indirect, or cumulative impacts). 


 Proposed mitigation measures are insufficiently detailed to determine their adequacy to 


offset project impacts. 


 Groundwater drawdown will be exacerbated by climate change, which cumulatively will 


cause greater changes in vegetation communities, and may contribute to greenhouse 


gases. 


We elaborate on these issues below.  It is our recommendation that deficiencies be addressed 


and the DEIR revised and recirculated for further review prior to certifying the document. 


Comments 


The description of sensitive habitats onsite is incomplete, ambiguous, and not consistently 


accounted for in the impacts assessment. 


Section 6.1.3 Biological Communities 


Table 6-1.  This table indicates 4.16 acres of riparian habitat onsite, with 1.9 acres of this total 


(46%) impacted by project implementation.  However, riparian habitat in perennial and 


intermittent streams has not been quantified.  Therefore, the DEIR underestimates total 


riparian acreage and impacts to riparian habitat onsite. 


Alderleaf Coffeeberry Scrub.  The DEIR (p. 6-10) indicates that 0.10 acre of alderleaf coffeeberry 


scrub occurs on the East Parcel and sewer line corridor near the western edge of the project 


site.  An additional 0.25 acre of alderleaf coffeeberry scrub occurs onsite but is included under 
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seep vegetation.  The DEIR should provide the rationale for separating alderleaf coffeeberry 


scrub into two categories. 


Intermittent Stream.  The DEIR (p. 6-11) indicates that fairly dense willows occur in association 


with downstream portions of a ‘small, unnamed intermittent stream’ onsite.  Table 6-1 


indicates that riparian vegetation (which would include dense willows) within intermittent 


streams has not been quantified.  It is unclear whether the acreage of these dense willows has 


been calculated or considered in project impacts (see Table 6-1).  Likewise, it is unclear whether 


hydrophytic and willow riparian scrub in intermittent streams in the Village Core area or water 


tank parcel have been calculated or considered in project impacts (see Table 6-1).  If these 


acreages have not been quantified, the DEIR underestimates total riparian acreage and impacts 


to riparian habitat onsite. 


Seep.  See comments above related to alderleaf coffeeberry scrub. 


Perennial Stream.  The DEIR (p. 6-12) indicates that willow and alder line the channel of the 


perennial Truckee River on the most eastern section of the sewer line corridor.  It is unclear 


whether this riparian habitat has been calculated or considered in project impacts (see Table 6-


1).  If not, the DEIR underestimates total riparian acreage and impacts to riparian habitat onsite. 


Riparian.  The DEIR (p. 6-12) indicates that riparian vegetation on the project site (4.16 acres) is 


‘slightly underrepresented’ in acreage calculations because it was not always delineated 


separately from perennial or intermittent stream in biological resource reports.  The DEIR 


should provide a more precise accounting of riparian vegetation in perennial or intermittent 


streams so that impacts and mitigation ratios can be accurately assessed. 


The DEIR’s description of “riparian” identifies (1) riparian vegetation, which includes black 


cottonwood (Populus trichocarpa), mountain alder (Alnus incana ssp. tenuifolia), and shining 


willow (Salix lucida), and (2) riparian scrub, which includes mountain alder, mountain ash 


(Sorbus californica), mountain dogwood (Cornus sericea), and willows (Salix spp.).  The DEIR 


should identify whether riparian vegetation, as described, constitutes woodland or scrub 


habitat, since this may have implications for mitigation ratios and restoration planning. 


Seasonal Wetland.  Seasonal wetlands (p. 6-13) include habitat dominated by both willow scrub 


and herbaceous perennial vegetation.  The DEIR should provide the rational for including willow 


scrub in this category rather than in the willow scrub category. 


Wet Meadow.  The DEIR (p. 6-13) indicates that no wetland delineation has been conducted for 


wet meadow habitat along the sewer line corridor.  Thus, wet meadow acreages and impacts 


may be underestimated. 
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Willow Alder Scrub.  As with alderleaf coffeeberry scrub, willow alder scrub is recognized as a 


stand-alone sensitive habitat, but some willow alder scrub acreage is included in a seep 


category (DEIR, p. 6-14).  The DEIR should provide the rationale for separating this association 


into two categories. 


Willow Scrub.  This sensitive habitat is also recognized as a stand-alone sensitive habitat, but 


some of its acreage is included in a wet meadow category (DEIR, p. 6-14).  The DEIR should 


provide the rationale for separating this association into two categories. 


Section 6.17 Waters of the U.S. 


General Comment.  The DEIR (p. 6-25) indicates that the wetland delineation and constraints 


map was conducted for portions of the project site only.  The DEIR should indicate whether 


additional waters of the U.S. may be present onsite that may be impacted by project 


implementation. 


Table 6-4.  The DEIR should separate wet meadow from seasonal wetlands in this table, and 


provide a total acreage for wet meadows. 


Table 6-4 indicates that acreage discrepancies between Tables 6-1 and 6-4 are due to rounding.  


However, this “rounding” results in a fairly sizeable acreage discrepancy between the two 


tables with respect to sensitive habitats (12.54 acres in Table 6-1 versus 8.233 acres in Table 6-


4).  The DEIR should resolve these discrepancies because they may have implications for 


mitigation. 


Total acreage of intermittent stream is listed as 5.229 acres in Table 6-4 and 5.32 acres in Table 


6-1.  The DEIR should clarify whether this discrepancy is due to rounding or reflects acreage 


that is not jurisdictional waters of the U.S. 


Impacts to vegetation may be more widespread than calculated due to groundwater 


drawdown; the DEIR does not consider all impacts to sensitive habitats from project 


implementation 


Section 6.3.4 Impact Analysis 


General Comment.  The impact analysis should include a table of impacted acres by habitat that 


differentiates between impacts to sensitive habitats at creek bed level versus impacts above 


creek bed levels.  This is important because groundwater modeling is specific to the creek bed 


of Squaw Creek or areas where the creek bed is less than one foot from the bank (DEIR, p. 6-


41). 







Squaw Valley Specific Plan DEIR   


 


Conservation Biology Institute 5 July 13, 2015 


Impact 6-1:  Removal or Degradation of Sensitive Habitats (Operations) 


General Comments.  Groundwater pumping and drawdown can lower groundwater levels 


below the depth that sensitive riparian and wetland habitats need to survive (Konikow 2013).  


The assessment of impacts to sensitive habitats (e.g., jurisdictional wetlands, wet meadows, 


and riparian vegetation) is based on simulated groundwater elevations in the Water Supply 


Assessment (WSA) (DEIR, pp. 6-42-6-43).  Myers (2015a,b) has indicated there are inaccuracies 


in the WSA groundwater modeling that affect future groundwater projections.  In addition, 


groundwater modeling results apply only to sensitive habitats in the creek bed of Squaw Creek 


and areas where the creek bed is less than one foot from the bank, and does not factor in 


climate change projections that could affect future groundwater drawdown levels.  Because of 


the relationship between groundwater levels and these sensitive habitats, accurate 


groundwater modeling is critical to the impact analysis.  Based on current modeling, the DEIR 


likely underestimates impacts to sensitive habitats. 


Riparian Vegetation.  The DEIR (p. 6-42) states that most literature on groundwater decline 


impacts is associated with riparian species that are not present onsite, including Fremont 


cottonwood (Populus fremontii) and black willow (Salix gooddingii).  However, a number of 


studies have assessed impacts in the eastern Sierra Nevada to black cottonwood (Populus 


trichocarpa), a riparian tree species that occurs onsite.  These studies documented higher 


mortality, lower density, and lower canopy foliage density for black cottonwoods under water 


stress, although some of these effects were not apparent over the short-term (e.g., 5 years) 


(Stromberg and Patten 1990, 1992, 1996, DiSalvo and Hart 2002).  Because these studies are 


available, the DEIR could have and should consider both short- and long-term direct (mortality) 


and indirect (reduced health and vigor) impacts to riparian vegetation from groundwater 


drawdown. 


The impact analysis for riparian vegetation used an absolute depth <10 feet from the surface as 


a threshold to determine potential mortality of established and shallow-rooted riparian trees 


(DEIR, p. 6-42).  Cottonwood mortality has been reported from depths of 3-8 feet from the 


surface, and at shallower depths (1.5-3 feet from the surface) riparian trees may experience 


reduced growth or crown dieback that could impact tree health and vigor over the long-term or 


reduce resiliency to climate change and other disturbances (Lite and Stromberg 2005, Shafroth 


et al. 2000, Scott et al. 1999, Rood and Mahoney 1990, Condra 1944).  The threshold depth 


should be reevaluated to assess whether it is appropriate for riparian species onsite, 


particularly in view of changing climatic conditions.  Further, the impact analysis should 


consider both direct (mortality) and indirect (reduced health and vigor) impacts to riparian 


vegetation from groundwater drawdown. 
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The DEIR (pp. 6-42-43) states that ‘any declines in groundwater depth resulting from water use 


for the proposed project and other development in Olympic Valley would be gradual, occurring 


slowly over many years...’  However, this assessment uses inaccurate groundwater modeling 


(Myers 2015a,b), does not consider the compounding effects of climate change on the amount 


or timing of available surface or groundwater (Null et al. 2010), and does not consider long-


term, sub-lethal stress to riparian vegetation from lowered groundwater depths (e.g., Lite and 


Stromberg 2005, Shafroth et al. 2000, Scott et al. 1999, Stromberg and Patten 1992).  These 


stressors could result in diminished habitat quality and persistence.  The analysis of project 


impacts to riparian vegetation should consider all potential impacts. 


The DEIR (p. 6-43) states that ‘riparian tree seedlings from species such as cottonwood and 


willow require water tables within 3.3 feet of the ground surface (Shafroth et al 2000).’  


However, cottonwood seed germination requires moist seed beds (soil surface) up to a month 


after seed deposition for germination and seedling survival (Steinberg 2001, Braatne et al. 


1996, Haeussler et al. 1990, DeBell 1990).  By focusing only on what seedlings need and 


ignoring germination requirements, the DEIR underestimates impacts on riparian persistence, 


maintenance, and restoration potential.  The DEIR should consider all conditions required for 


seedling germination, establishment, and survival.  Further, the DEIR should provide evidence 


that hydrological conditions (soil moisture, depth to groundwater) will be present at the 


appropriate time of year and for a sufficient duration to support riparian seed germination and 


seedling establishment. 


The DEIR (p. 6-43) states that ‘black cottonwood regenerates primarily through suckering from 


adult trees.’  This statement discounts the importance of seed germination and establishment 


to long-term riparian persistence.  Seed is a primary mode of reproduction for cottonwoods 


(Hines 1999).  For many cottonwood species, suckering/sprouting ability declines as trees age 


(Read 1958 in Rood and Mahoney 1990).  While suckering/sprouting can benefit habitat by 


providing additional structure, long-term riparian maintenance requires recruitment of new 


individuals through seed germination and seedling establishment. 


The DEIR (p. 6-43) states that while ‘the number of years with suitable conditions would be 


reduced slightly with future groundwater withdrawals for East cells, conditions are likely to 


remain adequate to support a multi-aged riparian system since many perennial riparian species 


reproduce through clones, suckers, or intermittent periods of seedling establishment every 5-


10 years (Steinberg 2001).’  The DEIR concludes that ‘changes to East Cells A and B groundwater 


levels should therefore continue to allow for enough years of potential establishment and 


survival and long-term maintenance of riparian vegetation within the upper meadow reach 


without restoration.’  However, the analysis does not provide evidence to support the 







Squaw Valley Specific Plan DEIR   


 


Conservation Biology Institute 7 July 13, 2015 


contention that a 10-20% increase in years with unsuitable conditions for seedling 


germination/survival would not affect riparian health/persistence, nor does the assessment 


consider the compounding effects of climate change on conditions for establishment and 


survival of perennial riparian species. 


Seedling establishment is episodic and requires complementary seed production and hydrologic 


events (Rood and Mahoney 1990, Steinberg 2001, Braatne et al. 1996, Haeussler et al. 1990).  


Rates of seedling establishment may become less frequent in the future due to a reduction in 


the snowpack, increased precipitation and runoff earlier in the season, and an elongated dry 


period.  In addition, the sprouting ability of black cottonwood declines with age (Rood and 


Mahoney 1990).  Long-term persistence of riparian vegetation depends on establishment of 


new trees to compensate for those that senesce or die (Rood and Mahoney 1990).  Accordingly, 


the assessment of impacts to riparian vegetation should use revised groundwater modeling 


results (see first comment under Impact 6-1) and factor in climate change simulations to 


determine future site conditions under project implementation, including the ability to support 


riparian vegetation. 


The DEIR (pp. 6-43-44) states that ‘groundwater withdrawals to support the Specific Plan and 


other development, if managed as currently modelled, are unlikely to result in mortality to 


established perennial riparian vegetation within the western channel or upper meadow reach 


of Squaw Creek - the areas most affected by groundwater withdrawal.’  However, the DEIR also 


acknowledges that groundwater withdrawals will lower groundwater elevations relative to 


baseline conditions (DEIR, p. 13-64) and project-related drawdown will be greater in the 


summer months (DEIR p. 13-13), which already experience the lowest flow/groundwater levels.  


Further, groundwater drawdown is expected to be exacerbated by changing climatic conditions 


(e.g., Myers 2015a,b, Sierra Nevada Alliance 2010).  The DEIR should include revised 


groundwater modeling with climate change simulations to provide a more accurate assessment 


of future groundwater conditions (including drawdown and recharge) and allow for a more 


accurate analysis of impacts to established perennial vegetation, including mortality and 


reduced health/vigor. 


The DEIR (p. 6-44) states that riparian vegetation above creek level may potentially die from 


groundwater drawdown or experience a significant degradation of suitable conditions for 


seedling/sapling establishment and survival.  This conclusion is made with inaccurate 


groundwater modeling and without consideration of the potential effects of climate change.  


Impacts to riparian vegetation above creek level should be quantified using revised 


groundwater modeling that considers climate change with future simulations. 
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The DEIR does not address other indirect impacts to riparian habitat (at or above from creek 


level) from groundwater drawdown.  For example, loss or degradation of riparian habitat could 


affect streambank stability, since the root systems of riparian trees and shrubs stabilize soils 


and reduce erosion. 


The DEIR (p. 6-44) states that ‘lowered groundwater elevations could also affect planting and 


restoration success during any creek restoration undertaken in the project area.’  Because the 


project will cause increased drawdown beyond that predicted by the current groundwater 


modeling, and these drawdown effects will be further compounded by climate change (Myers 


2015a), restoration potential and success must be reevaluated using revised groundwater 


modeling that considers climate change with future simulations.  In addition, reference sites 


should be selected to determine suitable conditions or targets for riparian restoration, if this 


information is not otherwise available.  Reference sites serve as models for restoration 


planning, design, and implementation by providing information on vegetation succession, 


structure, and ecosystem functions.  Reference sites should be similar to the target site with 


respect to existing physical conditions (e.g., soils, topography) and projected restoration 


outcomes (e.g., hydrology, ecosystem functions, vegetation composition/structure).  Reference 


sites should be in proximity to the project site (e.g., stream corridor, watershed), and support 


minimally disturbed conditions (Stillwater Sciences 2012). 


Meadow Vegetation.  The DEIR (p. 6-44) indicates that baseline and non-project groundwater 


depths in the upper meadow reaches of the Squaw Creek (East Cells A-C) only drop below 3.3 


feet (1 m) during the driest months of some years.  The DEIR further states that these cells 


would continue to have groundwater within 3.3 feet of the surface during the majority of 


growing season months during most years, although the number of years that the threshold 


would be exceeded would increase.  In the driest years (10-20% of years), there would be 


seasons where groundwater levels drop below the threshold of meadow functionality for the 


majority of the growing season near Squaw Creek.  As stated previously, current estimations of 


groundwater levels as a result of project implementation are inaccurate and do not consider 


the compounding effects of climate change on groundwater drawdown or recharge; thus, 


impacts to meadow vegetation are likely underestimated. 


The DEIR (p. 6-44) states that ‘since meadows are composed of annual plants that have adapted 


to variable water conditions, reduced vegetation productivity or earlier die off of annual 


vegetation due to lower water levels or dry years is a regular part of ecosystem function’ and 


‘meadow vegetation will return in wetter years.’  Based on habitat descriptions (Section 6.1.3), 


it appears that the majority of plants in wet and dry meadows onsite are herbaceous, perennial 
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species rather than annual species.  Annual and perennial herbaceous species may be subject 


to different types of impacts, as discussed below. 


The DEIR (p. 6-44) concludes that ‘impacts to meadow vegetation in the upper reaches of 


Squaw Creek meadows would not be substantial since any reduction in meadow vegetation or 


vegetation productivity during dry years would be minimal and temporary.’  The DEIR indicates 


that baseline and non-project groundwater depths only drop below 3.3 feet during the driest 


months of some years, while groundwater depths with project implementation will drop below 


3.3 feet during the growing season months.  This is an important distinction because increased 


drawdowns that lengthen the dry period during the growing season could result in plant 


mortality over time.  Evidence suggests that impacts to meadow vegetation from groundwater 


drawdown in summer are greatest following a dry winter (Cooper et al. 2015).  Further, 


changes in baseline groundwater levels, even if within 3.3 feet of the surface, could result in 


shifts in meadow species composition, since species or species-groups have different water 


requirements (e.g., Allen-Diaz 1991).  Many perennial herbaceous meadow plants are 


rhizomatous species that may experience above-ground die-off during dry periods, but 


regenerate from below-ground root stock under favorable conditions.  Although these species 


are adapted to natural fluctuations in climatic conditions that affect growth in some years, a 


permanent change in condition to more frequent years of lower groundwater levels would 


constitute an additional stress that could result in plant mortality over time. 


Habitat descriptions (Section 6.1.3) list a few annual plants species in meadows onsite.  Many 


annual plants rely on soil seed banks for germination and growth.  Changes in groundwater 


levels during the growing season could result in annual plant mortality prior to seed set, which 


would reduce inputs to the soil seed bank and adversely affect long-term species persistence 


and native meadow species diversity. 


The impact analysis does not provide evidence to support the contention that groundwater 


drawdown during the growing season months will not result in direct or indirect impacts to 


meadow vegetation.  Of particular importance is the timing and duration of the drawdown.  


Further, the impact analysis should be based on revised groundwater modeling that considers 


the compounding effects of climate change on groundwater drawdown. 


Loss of both annual and perennial herbaceous meadow species would provide gaps for 


colonization by species adapted to drier conditions, including upland trees, shrubs (e.g., 


Darrouzet-Nardi et al. 2006), and invasive plant species.  Colonization by invasive annual 


grasses could increase fire potential per the grass-fire cycle (D’Antonio and Vitousek 1992).  


One invasive annual grass observed in disturbed areas onsite, cheatgrass (Bromus tectorum), 


contributes to increased fire frequency in sagebrush communities (Baker 2006) and has already 
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altered the fire season in some areas of the eastern Sierra Nevada (Slaton and Stone 2013).  


The DEIR should consider these potential indirect impacts to meadow vegetation. 


Restoration Potential.  The DEIR (p. 6-45) indicates that proposed restoration would result in a 


net increase of wetted habitat and seasonal wetlands, but provides no indication of what types 


of habitats would be restored or whether the target restoration acreages are feasible or 


sustainable in the long-term.  The anticipated wetland habitat increases are based on 


inaccurate groundwater modeling and do not consider the compounding effects of climate 


change on groundwater drawdown.  An assessment of restoration feasibility and success should 


be based on (1) revised groundwater modeling that incorporates climate change simulations, 


(2) hydrologic modeling that incorporates plant species distribution models (e.g., 


Hammersmark et al. 2010), and (3) wetland species-specific data from literature or reference 


sites. 


A goal of the conceptual restoration plan is to ‘offset current and historical impacts to the 


channel through improvement of aquatic, riparian, and wetland habitat.’ (Balance Hydrologics, 


Inc. 2014).  However, the restoration plan focuses primarily on aquatic rather than riparian or 


wetland habitat, and does not provide evidence that impacts to sensitive habitats would be 


mitigated. 


Proposed mitigation measures are insufficiently detailed to determine their adequacy to 


offset project impacts 


Section 6.3.4 Impact Analysis 


Mitigation Measure 6-1a:  Wetland Delineations 


The DEIR (p. 6-46) calls for surveys of sensitive natural communities and a delineation of waters 


of the U.S. prior to the start of onsite construction activities, and further indicates that 


impacted habitat shall be replaced on a 1:1 no net loss basis.  Deferring identification of 


sensitive natural communities and additional waters of the U.S. (potentially including wetlands) 


precludes analysis of all project impacts and reduces the potential for project redesign to avoid 


potentially significant biological resources.  All project impacts should be quantified as part of 


the EIR process. 


The DEIR (p. 6-47) states that ‘this project plans to construct all or a portion of replacement 


wetlands onsite.’  However, there is no indication of which riparian/wetland species/habitats 


will be replaced, whether the proposed project hydrology (including groundwater levels with 


project implementation) will support wetland replacement on a short- or long-term basis, 


whether supplemental irrigation will be required, and what the demands of that irrigation may 
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be on groundwater levels.  In the absence of these details, the DEIR lacks evidence for its 


conclusion that the project’s impacts to wetlands would be mitigated to a less than significant 


level. 


The DEIR (p. 6-47) further indicates that all or a part of wetland or riparian mitigation may occur 


offsite, presumably through a mitigation bank.  The DEIR should identify County-qualified 


mitigation banks in the project area with mitigation credits available for in-kind habitat 


compensation or potential offsite areas suitable for wetland/riparian habitat construction. 


Mitigation Measure 6-1b:  Ecological Performance Standards 


In addition to the ecological performance standards listed in the DEIR (p. 6-49), monitoring of 


riparian restoration success should include indicators of riparian tree stress, such as reduced 


density, growth, and crown die-back. 


Mitigation Measure 6-1c:  Monitor and Respond to Groundwater Effects 


This mitigation measure calls for a 5-year monitoring period to record responses of riparian and 


meadow vegetation to groundwater level declines (DEIR, p. 6-49).  Groundwater level declines 


may result in a range of impacts to sensitive habitats that can manifest over short- or long 


timeframes, depending on level, timing, and duration of the drawdown (Stromberg and Patten 


1990, 1992, 1996, Scott et al. 1999, DiSalvo and Hart 2002).  For example, rapid and sustained 


drawdowns may result in immediate vegetation mortality, whereas more gradual drawdowns 


that cause sustained or repeated stress to vegetation may result in reduced growth, reduced 


reproductive output, and eventual mortality over a longer time period (>5 years).  Accordingly, 


monitoring of vegetation responses to groundwater level declines should occur over a longer 


time period (e.g., >6-10 years or longer). 


Significance after Mitigation (Mitigation Measures 6-1a – 6-1d) 


The DEIR (p. 6-50) indicates that with implementation of mitigation measures 6-1a through 6-


1d, impacts to sensitive habitats would be less than significant.  However, the DEIR (1) has not 


addressed or quantified all potential impacts to sensitive habitats onsite, (2) does not provide 


evidence that the built project will support restored wetland and riparian habitat onsite, and (3) 


has not identified potential offsite mitigation banks or restoration sites.  Given these 


shortcomings, the DEIR lacks the necessary evidence to conclude that impacts to sensitive 


habitats would be less than significant. 
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Groundwater drawdown will be exacerbated by climate change and may contribute to 


greenhouse gases; the DEIR does not consider or adequately address all impacts to sensitive 


habitat from project implementation (including direct, indirect, or cumulative impacts) 


Section 16:  Greenhouse Gases and Climate Change 


General Comment.  The DEIR does not consider the effects of climate change on groundwater 


modeling or biological resources.  As a result, potential impacts to sensitive biological resources 


from project implementation are likely underestimated.  For example, project impacts from 


groundwater drawdown may be intensified as a result of climate change due to global warming.  


Vegetation communities such as riparian and wetland habitats that are already stressed by 


historic groundwater drawdowns and that will be further impacted by project-related 


drawdowns will be particularly vulnerable to climate change stressors (Cummings and Nydick 


2013).  Climate change projections should be incorporated into groundwater modeling and 


considered in the analysis of biological impacts and restoration plan design.  Without an 


assessment of all potential impacts, proposed mitigation measures may not be sufficient to 


offset the combined effects of project implementation and climate change on biological 


resources (Siegel et al. 2007). 


Greenhouse Gas Emissions.  The DEIR (p. 16-13) estimated the loss of sequestered carbon 


based on types and amounts of vegetation that would be removed permanently due to 


construction, per Table 6-1.  As discussed above, impacts to biological resources are likely 


underestimated based on inaccurate groundwater modeling and failure to consider the 


compounding effects of climate change.  Therefore, sequestered carbon losses are likely 


underestimated. 


It is unclear whether estimates of sequestered carbon losses considered impacts to wet 


meadows at or above streambed level.  Wet meadows store large amounts of soil organic 


carbon compared with surrounding uplands and function as important carbon sinks (Norton et 


al. 2014).  This function is dependent on the maintenance of wet or saturated conditions.  


Deteriorating or drying meadows act as a carbon source, releasing sequestered carbon into the 


atmosphere where it contributes to greenhouse gas emissions and exacerbates global warming 


(Kayranli et al. 2010, Norton et al. 2011, Badiou et al. 2011, Norton et al. 2014).  The DEIR must 


consider potential impacts to wet meadows with respect to loss of sequestered carbon. 


Impact 16-3:  Impacts of Climate Change on the Project 


The DEIR (pp. 16-20-16-21) states that ‘although there is a strong scientific consensus that 


global climate change is occurring and is influenced by human activity, there is less certainty as 
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to the timing, severity, and potential consequences of the climate phenomena, particularly at 


specific locations.’  Note that scientists are in agreement that the Sierra Nevada will experience 


increased temperatures.  Existing climate data and climate change modeling projections 


indicate a decreased snow pack, earlier and more rapid snowmelt, longer and more severe 


droughts during the growing season, shifts in plant species composition, increases in invasive 


plant populations, increases in fire probability, and increased flooding and erosive events 


(Cummings and Nydick 2013, Stillwater Sciences 2012,  Das et al. 2011, Sierra Nevada Alliance 


2010, Young et al. 2009; Cayan et al. 2008; Peterson et al. 2008, Vicuna et al. 2007, Mote 2005, 


Dettinger et al. 2004, Hayhoe et al. 2004, and others).  The DEIR should consider existing 


climate data and climate change projections in groundwater modeling, biological impact 


analysis, and restoration plan design. 


The DEIR (pp. 16-20-16-21) addresses potential climate change impacts to land uses and 


facilities, but does not address potential climate change impacts to biological resources.  


Project impacts that will be intensified by climate change include hydrological changes (e.g., 


groundwater drawdown, timing and duration of surface flows) that will affect sensitive 


habitats, habitat type conversions (and potential loss of wildlife habitat) due to drying 


conditions or repeated wildfire, and increased erosion following wildfire (e.g., Pauseus and 


Keeley 2014, Stillwater Sciences 2012, Sierra Nevada Alliance 2010, Westerling 2006).  Climate 


change is also expected to facilitate the spread of invasive plant species as thermal barriers to 


invasion are removed.  Invasive plants may out-compete native plants for resources, draw 


down water tables, alter food web dynamics for animals, and result in a shift in species 


composition, altered hydrology, and wetland structure (Sierra Nevada Alliance 2010, Belnap et 


al. 2005, Ehrenfeld 2003, Evans et al. 2001, Cox 1999, Wilcove et al. 1998, D’Antonio and 


Vitousek 1992, Huenneke et al. 1990, Vitousek et al. 1990, and many others).  The DEIR fails to 


address all potential impacts to biological resources from climate change. 


Section 18-1:  Cumulative Impacts 


Cumulative impacts result from past, present, and reasonably foreseeable future actions.  The 


DEIR (p. 18-10) mentions historic losses to meadows in the region but does not adequately 


discuss existing or future impacts to this habitat onsite.  Sierra Nevada meadows have been 


identified as one of the most altered, impacted, and at-risk landscapes in the range (Viers et al. 


2013).  In this context, any additional meadow losses or degradation could constitute significant 


cumulative impacts. 
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Impact 18-6:  Cumulative Effects on Sensitive Habitats 


The DEIR (p. 18-10) states that ‘Mitigation Measures 6-1a through 6-1d would reduce 


cumulative project impacts to sensitive habitats to less-than significant because these measures 


would ensure that the Specific Plan results in no net loss of sensitive habitats.’  However, the 


DEIR has not addressed or quantified all potential impacts to sensitive habitats.  The cumulative 


impact analysis must consider the combined effect of direct and indirect impacts from all 


project components, and then identify feasible mitigation for the combined impacts. 


The DEIR (p. 18-10) concludes that the Specific Plan would not contribute considerably to the 


overall significant cumulative effect on sensitive habitats in the Tahoe-Truckee region because 


of proposed mitigation measures.  As discussed above, there are substantial flaws in the DEIR’s 


proposed mitigation measures for the porject’s impacts to sensitive habitats.  For this reason, 


the DEIR cannot rely on these measures to conclude that impacts would be less than significant.  


In addition, this assessment of impacts to sensitive habitats is based on current groundwater 


modeling that is inaccurate and does not consider the compounding effects of climate change.  


The DEIR should assess impacts based on revised groundwater modeling that considers the 


compounding effects of climate change and reach a conclusion regarding the project’s 


contribution to cumulative impacts based on that analysis. 


The DEIR (p. 18-10) identifies several probable future projects in the region (DEIR, Table 18-2, 


pp. 18-3-18-5) but does not actually evaluate the combined effects of these projects.  At a 


minimum, the analysis should consider cumulative impacts to sensitive habitats for those 


projects that are approved, under construction, or finalized, and evaluate the combined effects 


of those projects. 
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Snowpack, vital to California’s water supply, has long replenished the state’s reservoirs naturally in advance of 
the dry summer and fall months. Snowpack normally provides one-third of the water used by California’s cities 
and farms each year. But if drought conditions persist, this year’s April snowpack measurements could be 
among the lowest since state snow surveys began in 1930. The April 1 snow survey is critical because these 
measurements generally represent when snowpack is supposed to be at its peak, and readings in the lead-up 
to April 1 have been exceptionally low. 


For more 
information,
please 
contact:


www.nrdc.org/policy
www.facebook.com/nrdc.org
www.twitter.com/nrdc


While this year’s extremely low snowpack is due to the 
drought, warmer temperatures from climate change are 
expected to dramatically reduce April snowpack in the future, 
jeopardizing water supplies for California’s dry summer and 
fall months for the long term. While there’s no single solution 
to ensuring an adequate water supply, California needs to 
prepare for water uncertainty by investing in what works: 
a sensible suite of proven strategies that improve water 
efficiency and tap underused local supplies. By rethinking 
expensive new surface water reservoirs and outdated long-
distance delivery systems, and instead embracing cost-
effective, sustainable water management measures that 
build local self-reliance, California can build resilient water 
supplies for decades to come.


What is a snoW survey?
The Department of Water Resources (DWR) coordinates 
the California Cooperative Snow Survey Program, which 
involves more than 50 federal, state, and private agencies 
that contribute funding and/or data. Surveyors collect data 
manually at the beginning of each month from January 
through May to supplement and verify real-time electronic 
readings in three snow survey regions: Northern Sierra/
Trinity, Central Sierra, and Southern Sierra. Using data from 
the survey, DWR issues Bulletin 120, which contains forecasts 
of the volume of seasonal runoff from major watersheds and 
summaries of precipitation, snowpack, reservoir storage, 
and runoff. The bulletin is issued four times each year: in 
the second week of February, March, April, and May, with 
periodic updates in between. 


Why is snoWpaCk important?
California receives most of its precipitation during the winter 
months, so snowpack serves as an important natural storage 
reservoir. In a typical year (or what used to be typical), the 
state’s snowpack stores 15 million acre-feet of water, more 
than all the water used by California cities in 2010. From 
October to March, snow accumulates at high elevations in 
the Sierra Nevada and southern Cascades. From April to July, 
warmer temperatures cause the snow to gradually melt and 
run off.


Snowpack is important to many water users in California, 
including those that divert water from rivers upstream of the 
Sacramento-San Joaquin Delta (Delta) as well as those that 
rely on the state’s two major water supply networks, the State 
Water Project (SWP) and the Central Valley Project (CVP), 
which depend in part on this melting snowpack because 
they receive water from river basin systems fed by snowmelt. 
Collectively, the SWP and CVP provide a portion of the water 
for more than 25 million people and more than 3.6 million 
acres of farmland, although water exported from the Delta by 
the SWP and CVP accounts for only approximately 8 percent 
of the state’s water supply.


California Snowpack and the Drought


NRDC FACT SheeT april 2014 
FS:14-04-A


northern sierra/trinity


southern sierra


Central sierra



http://cdec.water.ca.gov/snow/

http://cdec.water.ca.gov/snow/bulletin120/index.html?CFID=96462189&CFTOKEN=58166360

http://www.water.ca.gov/climatechange/docs/062807factsheet.pdf

http://www.water.ca.gov/swp/cvp.cfm

http://www.water.ca.gov/swp/





 Printed on recycled paper © Natural Resources Defense Council April 2014 www.nrdc.org/policy


sWp exports are about 75 percent urban and are 
predominantly south of the Delta:


n  The Metropolitan Water District of Southern California 
contracts for about 50 percent of SWP exports. Santa Clara 
and other Bay Area communities also receive some SWP 
water, as do some central coast cities.


n  SWP water accounts for around 30 percent of Southern 
California’s water supplies.


n  The remaining 25 percent go to agribusinesses in Kern 
County, as well as some agricultural contractors on the 
Central Coast. 


Cvp exports from the Delta go primarily to agribusinesses 
in the San Joaquin Valley, with smaller deliveries to the Santa 
Clara Valley Water District (for municipal and industrial uses, 
though there is also a small agricultural allotment) and to 
wildlife refuges. 


n  Note: The CVP is a much larger system, with contractors 
upstream of the Delta on both the San Joaquin and 
Sacramento rivers.


What are the results of this  
year’s snoW surveys?
If conditions remain the same, 2014 snowpack could be the 
fifth lowest on record since the state snow survey began in 
1930. The current record is 25 percent, which was set in 1977. 
To date this year, the meager amount of snowpack has been 
startling: 


n  At the beginning of February, the snowpack was only  
10 percent of the average for that time of year; the reading 
was the lowest since World War II. 


n  Significant precipitation during February improved 
snowpack conditions at the time of the March Survey, but 
they still represented only 20 percent of the average  
for this date. 


n  As of March 30, snowpack statewide was only 29 percent  
of the April 1 average. 


n  Regional averages range from 19 percent in the Northern 
Sierra/Trinity area to 35 percent in the Central Sierra and 
28 percent in the Southern Sierra. 


What Changes in snoWpaCk  
are projeCted?
Because of climate change, snowpack is projected to decline 
by 25 to 40 percent by 2050, relative to historical averages.  
By 2100, estimated reductions of 50 percent to more than  
75 percent are projected for April 1 snowpack. 


In addition to reductions in snowpack, warmer 
temperatures from climate change are expected to change 


streamflow patterns. Since the early 20th century, there 
has been a decline of 5 to 13 percent in spring runoff (as 
measured by the amount of runoff from April to July relative 
to the entire water year) for major rivers in Northern 
California. These observed changes are likely due to a 
combination of increased air temperatures and changes in 
winter storms—warmer storm temperatures lead to snowfall 
only at higher elevations, reducing the amount of snowpack 
and spring runoff. This shift in runoff results in higher flood 
risks as more winter precipitation falls as rain than snow, 
and potentially less water is available in the summer to meet 
agricultural, industrial, and municipal water needs.  


investing in 21st-Century  
sustainaBle Water solutions
The dramatic declines in snowpack and changes in 
streamflow timing raise serious flags about California’s 
outdated approach to water supply storage, requiring 
the state to reconsider and change how new and existing 
reservoirs are managed. Big, new dams will not remedy 
California’s water challenges. The state’s current water storage 
systems were built for the double duty of water storage in 
dry months and flood protection during winter and spring. 
Yet new surface water reservoirs are neither the most cost-
effective nor the most modern solution for addressing these 
hydrologic changes and the increasing water-related threats 
posed by climate change. 


While California should plan on getting less water than 
in the past from snowpack, the opportunities for smarter 
water use on the farm and in our cities are only growing. 
Investments in water conservation and local water supplies 
have consistently been far more cost-effective and less 
environmentally damaging than investments in new, large 
reservoir projects in the state. 


Urban and agricultural water efficiency, water recycling, 
better groundwater management, and stormwater capture 
are becoming California’s most promising drought-resistant 
water supplies. In fact, these 21st-century solutions are 
the cheapest, easiest, and quickest remedies and have the 
greatest potential to create more water for California. 


Equally critical is modernizing water delivery systems 
to help California farmers survive this drought and future 
droughts. According to the U.S. Department of Agriculture, 
more than half of the acres in California still use water-
intensive, gravity-based systems to irrigate crops. And many 
farmers are unable to irrigate when needed, forced by their 
district to accept or reject irrigation water on a fixed and 
inflexible schedule. By upgrading the aging infrastructure 
that delivers water to farmers, agricultural water suppliers 
can encourage more efficient irrigation practices such as drip 
irrigation instead of flood/furrow irrigation, precise irrigation 
scheduling, and regulated deficit irrigation to greatly improve 
agricultural water efficiency.
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EDMUND G. BROWN JR. 
Attorney General 


       State of California  

      DEPARTMENT OF JUSTICE   
 


1515 CLAY STREET, 20TH FLOOR 
P.O. BOX 70550 


OAKLAND, CA  94612-0550 


Public:  (510) 622-2100 
Telephone:  (510) 622-2260 
Facsimile: (510) 622-2121 


E-Mail: Cliff.Rechtschaffen@doj.ca.gov 


December 21, 2009 


Dave Warner  
Director of Permit Services  
San Joaquin Valley Air Pollution Control District  
1990 East Gettysburg Ave. 
Fresno, CA 93726-0244 


Re: 	 District Policy And Guidance Document For  Addressing GHG Emission Impacts 
under CEQA; Governing Board Meeting on Dec 17, 2009 


Dear Mr. Warner: 


I am writing concerning the Governing Board’s meeting on December 17, 2009 at which 
the Board approved the District’s Policy and Guidance documents for addressing Greenhouse 
Gas Impacts under the California Environmental Quality Act.  We observed during the webcast 
of the Governing Board’s meeting that certain representations were made by the District about 
our office’s position on the policy, including our position in light of additions made to the policy 
by the District subsequent to the Board’s  November 5, 2009 meeting. I am writing to make 
clear that the Attorney General’s position on the District’s policy and guidance document is 
reflected in our November 4, 2009 letter (copy attached), and that our position has not changed 
since then. 


Sincerely, 


/s/ 


CLIFFORD L. RECHTSCHAFFEN 
Special Assistant Attorney General 


For 	 EDMUND G. BROWN JR. 
Attorney General 


Attachment 


Cc: Seyed Sadredin, Executive Director (w/o attachment) 
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EDMUND G. BROWN JR. 
Attorney General 


       State of California  

     DEPARTMENT OF JUSTICE   
  


1515 CLAY STREET, 20TH FLOOR 
P.O. BOX 70550 


OAKLAND, CA  94612-0550 


Public:  (510) 622-2100 
Telephone:  (510) 622-4038 
Facsimile: (510) 622-2270 


E-Mail: Timothy.Sullivan@doj.ca.gov 


November 4, 2009 


VIA E-MAIL & U.S. MAIL 


Dave Warner 
Director of Permit Services 
San Joaquin Valley Air Pollution Control District 
1990 East Gettysburg Ave. 
Fresno, CA 93726-0244 


RE: Final Draft Staff Report on Greenhouse Gas Emissions Under CEQA 


Dear Mr. Warner: 


We have reviewed the San Joaquin Valley Air Pollution Control District’s September 17, 
2009, Final Draft Staff Report on “Addressing Greenhouse Gas Emissions Under the California 
Environmental Quality Act.”1  We appreciate the Air District’s extensive efforts and leadership 
in this area.2  We are concerned, however, that the approaches suggested in the Staff Report will 
not withstand legal scrutiny and may result in significant lost opportunities for the Air District 
and local governments to require mitigation of greenhouse gas (GHG) emissions.   


  The Staff Report sets out a proposed threshold of significance for GHG emissions for 
stationary source projects under the Air District’s permitting authority.  A threshold of 
significance is, in effect, a working definition of significance to be applied on a project-by-
project basis that can help a lead agency determine which projects normally will be determined 
to be less than significant, and which normally will be determined to be significant.3  In the 
context of GHG emissions, the relevant question is whether the project’s emissions, when 
considered in conjunction with the emissions of past, current, and probable future projects, are 


1 The Attorney General submits these comments pursuant to his independent power and duty to protect the natural 
resources of the State.  (See Cal. Const., art. V., § 13; Cal. Gov. Code, §§ 12511, 12600-12612; D’Amico v. Board of 
Medical Examiners (1974) 11 Cal.3d 1, 14-15.) 
2 The Staff Report states that “[n]o state agency has provided substantial and helpful guidance on how to adequately 
address GHG emissions under CEQA, nor has there been guidance on how to determine if such impacts are 
significant.”  (Report at p. 2.)  In fact, there are numerous sources of guidance, including information on the 
Attorney General’s website (http://ag.ca.gov/globalwarming/ceqa.php), a Technical Advisory issued by the 
Governor’s Office of Planning and Research (http://opr.ca.gov/ceqa/pdfs/june08-ceqa.pdf); and the Resources 
Agency’s proposed CEQA Guidelines amendments (http://ceres.ca.gov/ceqa/guidelines/), which is accompanied by 
a detailed, 78-page Initial Statement of Reasons (http://ceres.ca.gov/ceqa/docs/Initial_Statement_of_Reasons.pdf). 
3 Cal. Code Regs., tit. 14, § 15064.7, subd. (a). 
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Mr. Dave Warner 
November 4, 2009 
Page 2 


cumulatively considerable.4  Thresholds can be a useful interim tool until cities and counties 
have in place programmatic approaches, e.g., Climate Action Plans, which allow local 
government to consider a wide variety of mitigation opportunities and can substantially 
streamline the CEQA process for individual projects.5  Staff’s proposed stationary source GHG 
threshold relies on implementation of GHG emission control technologies.  Under this proposal, 
projects that implement currently unspecified GHG Best Performance Standards (“BPS”) would 
be deemed to not have significant impacts, regardless of the total amount of GHGs emitted. 


The Staff Report also recommends a threshold of significance for cities and counties to 
use in determining whether a development or transportation project’s GHG emissions are 
significant under CEQA. Like the stationary source threshold, this threshold would also rely on 
performance measures that are not currently identified.  BPS for these projects would be any 
combination of identified GHG reduction measures that reduce project-specific GHG emission 
by at least 29 percent as compared to “business as usual,” as calculated based on a point system 
to be developed in the future by the Air District. 


The Staff Report contains a useful analysis of possible GHG mitigation measures for a 
variety of stationary sources and for development and transportation projects.  This discussion 
will certainly assist lead agencies and project proponents in considering what mitigation 
measures currently are available and should be considered.  It is not clear to us, however, how 
much additional analysis the Air District plans to do to support the proposed CEQA thresholds of 
significance recommended in the Staff Report. A public agency proposing to adopt a CEQA 
threshold of significance should be able to answer at least the following questions about its 
proposed approach: 


What defined, relevant environmental objective is the threshold designed to meet, and what 
evidence supports selection of that objective?  


The Staff Report does not discuss a particular environmental objective that would be 
achieved by implementing the proposed thresholds, such as meeting a GHG emissions reduction 
trajectory consistent with that set forth in AB 32 and Executive Order S-03-05 within the Air 
District’s jurisdiction.6  It appears that the Air District has not yet determined what amount of 


4 Cal. Code Regs., tit. 14, § 15064, subd. (h)(1); see also Initial Statement of Reasons at p. 17 (“Due to the global 
nature of GHG emissions and their potential effects, GHG emissions will typically be addressed in a cumulative 
impacts analysis.”) 
5 See Proposed Cal. Code Regs., tit. 14, § 15183.5, subd. (b) (describing tiering and streamlining available under 
“Plans for the Reduction of Greenhouse Gas Emissions”), available at 
http://ceres.ca.gov/ceqa/docs/FINAL_Text_of_Proposed_Amendemts.pdf; Draft Initial Statement of Reasons 
(discussing proposed § 15183.5) , available at 
http://ceres.ca.gov/ceqa/docs/Initial_Statement_of_Reasons.pdf#page=56; see also See Attorney General’s General 
Plan/CEQA Frequently Asked Questions, available at http://ag.ca.gov/globalwarming/pdf/CEQA_GP_FAQs.pdf. 
6 Pursuant to these mandates, California is committed to reducing GHG emissions to 1990 levels by 2020, and to 80 
percent below 1990 levels by 2050.  These objectives are consistent with the underlying environmental objective of 
stabilizing atmospheric concentrations of greenhouse gases at a level that will substantially reduce the risk of 
dangerous climate change.  (See AB 32 Scoping Plan at p. 4 [“The 2020 goal was established to be an aggressive, 
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GHG reduction it is aiming to achieve.  Setting a relevant environmental objective is an essential 
step in establishing any legally defensible threshold of significance; without it, there is nothing 
against which to gauge the success of the threshold in operation. 


What is the evidence that adopting the threshold will meet this objective?   


Because the BPS discussed in the Staff Report are described as “illustrative” only, it is 
not possible at this time to determine whether the BPS ultimately adopted will reduce GHG 
emissions in the San Joaquin Valley and, if so, by how much.  There is no stated commitment to 
tie BPS proposed in the future to regional GHG reduction objectives. 


How does the threshold take into account the presumptive need for new development to be 
more GHG-efficient than existing development?  


The Staff Report seems to assume that if new development projects reduce emissions by 
29 percent compared to “business as usual,” the 2020 statewide target of 29 percent below 
“business as usual” will also be achieved, but it does not supply evidence of this.  Indeed, it 
seems that new development must be more GHG-efficient than this average, given that past and 
current sources of emissions, which are substantially less efficient than this average, will 
continue to exist and emit.7 


Will the threshold routinely require new projects to consider mitigation beyond what is 
already required by law? 


Because “business as usual” for a development project is defined by the Staff Report as 
what was typically done in similar projects in the 2002-2004 timeframe, and requirements 
affecting GHG emissions have advanced substantially since that date, it appears that the Air 
District’s proposal would award emission reduction “points” for undertaking mitigation 
measures that are already required by local or state law.8 


Similarly, we are concerned that project proponents could “game” the system.  Under the 
current proposal, each project will be considered against a hypothetical project that could have 
been built on the site in the 2002-2004 time period.  It is not clear why the project should be 
compared against a hypothetical project if that hypothetical project could not legally be built 


but achievable, mid-term target, and the 2050 greenhouse gas emissions reduction goal represents the level scientists 
believe is necessary to reach levels that will stabilize climate.”]) 
7 We note that CAPCOA expressly found that an approach that would rely on 28 to 33 percent reductions from BAU 
would have a “low” GHG emissions reduction effectiveness.  CAPCOA, CEQA and Climate Change (Jan. 2008) at 
p. 56, available at http://www.capcoa.org/CEQA/CAPCOA%20White%20Paper.pdf. 
8 To take one important example, Title 24 has undergone two updates since 2002-2004 – in 2005 and 2008.  The 
2008 Title 24 standards are approximately 15 percent more stringent that the 2005 version.  In addition, a significant 
number of  local governments have adopted green building ordinances that go beyond Title 24 in just the past few 
years, and many more are considering adopting such ordinances as part of their Climate Action Plans. See 
http://ag.ca.gov/globalwarming/pdf/green_building.pdf. 



http://www.capcoa.org/CEQA/CAPCOA%20White%20Paper.pdf

http://ag.ca.gov/globalwarming/pdf/green_building.pdf





 


 
 


                                                


 
 


 


   
 


 


 
  


   
   


    
 


 


 
  


   
  


    


Mr. Dave Warner 
November 4, 2009 
Page 4 


today,9 and the approach would appear to offer an incentive to project proponents to artificially 
inflate the hypothetical project to show that the proposed project is, by comparison, GHG-
efficient.10 


Will operation of the threshold allow projects with large total GHG emissions to avoid 
environmental review?  What evidence supports such a result?   


It appears that any project employing certain, as of yet unidentified, mitigation measures 
would be considered to not be significant, regardless of the project’s total GHG emissions, which 
could be very large. For instance, under the Air District’s proposal, it would appear that even a 
new development on the scale of a small city would be considered to not have a significant GHG 
impact and would not have to undertake further mitigation, provided it employs the specified 
energy efficiency and transportation measures.  This would be true even if the new development 
emitted hundreds of thousands of tons of GHG each year, and even though other feasible 
measures might exist to reduce those impacts.11  The Staff Report has not supplied scientific or 
quantitative support for the conclusion that such a large-emitting project, even if it earned 29 
“points,” would not have a significant effect on the environment. 


Will the threshold benefit lead agencies in their determinations of significance? 


For the reasons set forth above, we fear that the recommended approach in its current 
form may unnecessarily subject lead agencies that follow them to CEQA litigation.  This would 
be detrimental not only to the lead agencies, but to the many project proponents who may face 
unnecessary delay and legal uncertainty.12 


9 The appropriate baseline under CEQA is not a hypothetical future project, but rather existing physical conditions. 
(Cal. Code Regs., tit. 14, § 15126.2, subd. (a).) 
10 A detailed analysis of the proposed amendments to Rule 2301 (emissions reduction credit banking) is beyond the 
scope of this letter.  It is important, however, that any such plan comply with CEQA’s requirements for 
additionality.  As the most recent draft of the proposed CEQA Guidelines notes, only “[r]eductions in emissions that 
are not otherwise required may constitute mitigation pursuant to this subdivision.”  Proposed Cal. Code Regs., tit. 
14, § 15126.4, subd. (c), available at http://ceres.ca.gov/ceqa/docs/Text_of_Proposed_Changes.pdf. 
11 In the advance of a programmatic approach to addressing GHG emissions, lead agencies must examine even 
GHG-efficient projects with some scrutiny where total emissions are large.  Once a programmatic approach is in 
place, the lead agency will be able to determine whether even a larger-emitting project is, or is not, consistent with 
the lead agency’s overall strategy for reducing GHG emissions.  If it is, the lead agency may be able to determine 
that its incremental contribution to climate change is not cumulatively considerable. 
12 The Staff Report states that “[l]ocal land-use agencies are facing increasing difficulties in addressing GHG 
emissions in their efforts to comply with CEQA.”  (Report at p. 2.) We strongly believe that this experience is not 
universal.  In fact, many cities and counties are actively taking up their role as “essential partners” in addressing 
climate change (see AB 32 Scoping Plan at p. 26) by making commitments to develop local Climate Action Plans. 
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We support staff’s continued work in this area.  However, before formally endorsing or 
adopting any particular threshold, we recommend that the Air District consider the issues that we 
have raised in this letter; if warranted, evaluate the approaches currently under consideration by 
other districts; and, if possible, work with those districts to devise approaches that are 
complementary and serve CEQA’s objectives.  


Sincerely, 


/ s / 


TIMOTHY E. SULLIVAN 
Deputy Attorney General 


For 	 EDMUND G. BROWN JR. 
Attorney General 
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California's wate l' year 


2014 - which ended Sept . 
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of the driest years in the 
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resulting in a dismally low 


5% of water deliveries 


from the State Water 


Project and thousands of 


acres of cropland idled, 


according to newly 


released figu res From the 


Cal ifornia DepMtment of Water Resources. 
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of the lack of ra in, on Sept. 1 the state's major reservoirs collectively held only 


57% of average storage for the date, or about 36% of capacity, according to 
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Forecasts are unclear as to whether 2015 wi ll bring more rain, The federally run 


Central Valley Project has reduced deliveries down to zero for some junior rights 


holders . 


"Tile Immediate certainty IS that day"to"day conservation - wise, sparing use of 


water - is essential as we face the possibility of a fourth dry winter, " DWR 


Director Mark Cowin said in a prepa,'ed statement. 


Gov. Jerry Brown decla red a drou ght state of emergency in January and called 


for a 20% reduction in water use. Water agencies up and down the state have 
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and ramping up their conservation messaging, Many communities have 


exceeded t he 20% reduction in water usage over last year's figu I'es . 


Still, som e communities are scrambling for d"inking water and on Septembel' 19. 


th e Governor stream lin ed the delive"y of water to families in need , 


Many experts believe the deepening drought has increased the severity of the 


fi ,'e season, with fires spreading more r'apidly and farther due to dry conditions. 
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Tahoe Sierra IRWM 
Please submit by 17 January 2014 to AraceliCazarez@KennedyJenks.com  


Project Template 


Please provide information in the tables below: 


I. Project Proponent Information 


Agency/ Organization Squaw Valley Public Service District 
Name of Primary Contact Mike Geary 
Name of Secondary Contact Cindy Herbert 
Mailing Address P.O. Box 2026, Olympic Valley, CA 96146 
E-mail cherbert@svpsd.org 
Phone (###)###-#### 530-583-4692 
Other Cooperating 
Agencies/Organizations/Stakeholders  


TDPUD, NCSD, Placer County Water Agency, Placer County, 
Alpine Springs CWD, SV Mutual Water Co., SW Gas, 
SuddenLink, Liberty Energy, ATT 


Is your agency/organization 
committed to the project through 
completion? If not, please explain 


Yes 


 


II. General Project Information  


Project Title Redundant Water Supply 
Project Category Restoration Storm Water/Flood Control


Waste Water/ Water Supply  
Project Description  
(Briefly describe the project, in 
300 words or less)  


The Squaw Valley Public Service District (District) is actively pursuing a 
project to procure redundant and supplemental water supplies for 
future reliability and beneficial uses of our constituents. In September 
2009, the District completed the Alternative/Supplemental Water 
Supply and Enhanced Utilities Feasibility Study.  The purpose of the 
study was to determine potential project “fatal flaws” and it 
investigated the feasibility of importing water supplies from outside 
District boundaries. The Study concluded that the feasibility of the 
project was apparent based on the available water supply from the 
Martis Valley; desire of local water purveyors to work with the District 
on the project; potential transmission main corridors within the 
Highway 89 corridor and USFS rights of way; there being no major 
environmental fatal flaws; and interest from natural gas and 
communications providers in the area partnering with the District to 
create a utility corridor to provide these services to the Valley and 
others along the alignment.Phase II of the project titled the Preferred 
Alternative Analysis is currently moving forward in concert with Placer 
County's Truckee River Access and Bike Trail Project.  Phase II will 
consist of an alternatives analysis, preliminary design, and updated 
feasibility study to include cost estimates and a public outreach 
program. Phase III of the project, the subject of this project 
description, is the environmental compliance and permitting stage of 
the project with construction of the terminal tank.  The terminal tank 
will, in the short term, provide system balancing to mitigate the 3 mile 
distance from the West Tank and enhance fire flows in eastern 
Olympic Valley.  The installation of a utility corridor along the Truckee 
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River would require compliance with CEQA, Clean Water Act Section 
401 and 404, Federal and California Endangered Species Act and 
California Fish and Game Code Section 1600A. 


 
Project Prioritization: 


Total number of projects 
submitted by your Agency: 


6 


 Agency Prioritization of this 
project (e.g., 3 of 5) 


1 


Does this project contribute to 
a larger Project (e.g., TMDL, 
EIP, Phase 2 of 3) ? If so 
provide description.   


Yes, feasibility phase completed, preferred alternative study and 
preliminary design funded and underway.  This is the environmental 
and 1st construction phase of a large regional project that may 
include another project for public access to an aquatic resource 
(Truckee River Access and Bikeway Project) 


Political Support – List related 
MOUs, agreements or TACs 
currently in place. 


Olympic Valley Groundwater Management Plan 


Project Location:  
Latitude: 39.20511 
Longitude: -120.20595 


Project Location Description 
(e.g., along the south bank of 
stream/river between river 
miles or miles from 
Towns/intersection and/or 
address): 


The project consists of up to 8.5 miles of utility corridor to be installed 
in concert with the Truckee River Access and Bike Path Project 
adjacent to the Truckee River between Truckee and Olympic Valley, a 
supply source, booster station, and terminal tank 


 


III. Plan Objectives Addressed  


For each of the objectives addressed by the project, provide a one to two sentence description of how 
the project contributes to attaining the objective and how the project will be quantified. If the project 
does not address any of the draft IRWM plan objectives, provide a one to two sentence description of 
how the project relates to a challenge or opportunity of the Region (see the bottom of page 4).  


Objectives: Will the project 
address the 
objective? 


Brief explanation of project 
linkage to selected Objective  


Quantification 
(e.g. acres of 
streams/wetlands 
restored or enhanced) 


WQ1  - Meet approved TMDL 
standards in accordance with the 
attainment date, and participate in 
the development of future TMDLs. 


Yes 


N/A  


A redundant water supply 
will result in reduced 
pumping of the Squaw Valley 
aquifer thus increasing 
surface flows in Squaw Creek, 
a direct impact on TMDL's 


Presently 
unknown 
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Objectives: Will the project 
address the 
objective? 


Brief explanation of project 
linkage to selected Objective  


Quantification 
(e.g. acres of 
streams/wetlands 
restored or enhanced) 


WQ2 – Reduce pollutant loads by 
implementing measures such as 
stormwater LID retrofits, erosion 
control/restoration to meet Water 
Quality Objectives (WQOs) for 
receiving water bodies established in 
the Basin Plan within the planning 
horizon. 


Yes 


N/A  


-- -- 


WQ3 - Implement water quality 
monitoring programs through 
planning horizon, and coordinate 
annually throughout the Region. 


Yes 


N/A  


-- -- 


WQ4 - Ensure that drinking water 
supplied by public water systems 
continues to meet Federal and State 
standards. 


Yes 


N/A  


A redundant water supply 
will help to ensure the 
continued quality of the 
Squaw Valley aquifer by 
reducing reliance on the 
already limited resource 


Presently 
unknown 


WQ5 - Restore degraded streams, 
wetlands, riparian and upland areas 
to re-establish natural water filtering 
processes. 


Yes 


N/A  


Reduced pumping on the 
Squaw Valley aquifer will 
help to increase in stream 
flows and restore riparian 
habitat 


Presently 
unknown 


WQ6 -Operate and maintain, build, or 
replace infrastructure for reliable 
collection, treatment and disposal of 
wastewater. 


Yes 


N/A  


-- -- 


WS1 - Provide water supply to meet 
projected demands for a 20-year 
planning horizon. 


Yes 


N/A  


A redundant and 
supplemental water supply 
will provide water for build 
out demand for 20 years and 
beyond 


A WSA is being 
prepared to 
update quantity 
necessary.  
Assume 1,210 
Acre Feet 


WS2 - Operate and maintain, build, or 
replace infrastructure to reliably 
supply water. 


Yes 


N/A  


Project builds infrastructure 
for long term redundancy 
and reliability of water supply 


1,210 Acre-Feet 
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Objectives: Will the project 
address the 
objective? 


Brief explanation of project 
linkage to selected Objective  


Quantification 
(e.g. acres of 
streams/wetlands 
restored or enhanced) 


WS3 - Implement and promote water 
conservation measures and practices 
to meet state goals. 


Yes 


N/A  


-- -- 


GWM1 - Maintain and monitor 
groundwater supply to assure future 
reliability. 


Yes 


N/A  


Project maintains 
redundancy and supplements 
water supply 


1,210 Acre-Feet 


GWM2 - Promote groundwater 
protection activities for high quality 
groundwater, and advocate for 
improvements to impacted 
groundwater quality through public 
education. 


Yes 


N/A  


Project includes public 
education and outreach 
program 


Unknown 


GWM3 - Manage groundwater for 
multiple uses (e.g. 
municipal/industrial/agricultural 
supply and environmental use). 


Yes 


N/A  


Project provides 
supplemental supply for 
future users.  Positive 
environment impact by 
reduced pumping of Squaw 
Valley aquifer 


Increase existing 
supply by 1,210 
Acre Feet 


ER1 - Enhance and restore water 
bodies, wetlands, riparian areas and 
associated uplands to support healthy 
watersheds, viable native fish, wildlife 
and plant habitats. 


Yes 


N/A  


Project promotes reduced 
pumping on existing aquifer 
which in turn increases 
surface flows improving 
habitat during low flow 
periods 


Unknown 


ER2 - Develop and implement 
programs to prevent the spread of 
existing invasive species and 
colonization of potential future 
invasive species. 


Yes 


N/A  


-- -- 


ER3 - Implement, in coordination with 
public and private landowners, 
activities to manage forest health and 
wildfire risks. 


Yes 


N/A  


Project provides fire 
protection to private 
landowners along 8 mile 
corridor adjacent to Truckee 
River where none presently 
exists 


Unknown 
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Objectives: Will the project 
address the 
objective? 


Brief explanation of project 
linkage to selected Objective  


Quantification 
(e.g. acres of 
streams/wetlands 
restored or enhanced) 


ER4 - Minimize ecosystem impacts 
caused by existing and new 
development. 


Yes 


N/A  


-- -- 


IWM1 - Conduct local and regional 
water-related planning activities 
within the planning horizon as 
supported by current and future 
watershed science. 


Yes 


N/A  


-- -- 


IWM2 - Ensure collaboration among 
multiple jurisdictions within the 
Region for information exchange. 


Yes 


N/A  


Project will be a coordinated 
effort between water 
purveyors, county parks 
department, 
communications, and gas 
company 


Presently 
Unknown 


IWM3 - Increase public education and 
awareness of watershed functions, 
protection and restoration needs to 
encourage stewardship by the public. 


Yes 


N/A  


Projects promotes goals of 
the Squaw Valley 
Groundwater Management 
Plan, includes public 
outreach and education 
program 


Unknown 


IWM4 - Promote activities that 
reduce flood risk. Yes 


N/A  


-- -- 


IWM5 - Address climate change (e.g. 
water quality, water supply, 
groundwater recharge, flood 
management) in local and regional 
planning efforts and support efforts 
to continue improving the science. 


Yes 


N/A  


A long term reliable water 
supply is needed to offset 
impacts of global warming, 
may become critical 
infrastructure in future 
supply scenario.  Meets 
Groundwater Management 
Plan Goals. 


Unknown 


IWM6 - Monitor water storage, 
release and exchange activities in 
order to improve coordination with 
regional planning. 


Yes 


N/A  


-- -- 
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If no objectives are addressed; describe how the project relates to a challenge or opportunity of the Region: 


-- 


 


Project Impacts and Benefits 


Please provide a summary of the expected project benefits and impacts in the table below or check N/A 
if not applicable; do not leave a blank cell.   


If applicable describe benefits or impacts of the project with respect to: 
a. Native American Tribal Community 


considerations. 
N/A


 


-- 


b. Disadvantaged Community considerations1.  N/A
 


-- 


c. Environmental Justice 2 considerations. N/A
 


-- 


d. Assist the Region in adapting to effects of 
climate change3.  


N/A
 


Project mitigates long term impacts of 
climate change through drought 
supply planning 


e. Generation or reduction of greenhouse gas 
emissions (e.g. green technology). 


N/A
 


Bringing natural gas to the region will 
replace heating oil and propane as the 
energy source thus reducing green 
house gases 


f. Other expected impacts or benefits that are 
not already mentioned elsewhere. 


N/A
 


Project provides fire protection 
facilities to residents along Truckee 
River urban wild-land interface. 
Bringing natural gas to region will 
allow the elimination of thousands of 
propane tanks lowering human risks 
and reducing fire dangers. 


1. A Disadvantaged Community is defined as a community with an annual median household (MHI) income that is less than 80 
percent of the Statewide annual MHI.  A map has been provided with the Project Template Instruction for reference.   
2. Environmental Justice is defined as the fair treatment of people of all races, cultures, and incomes with respect to the 
development, adoption, implementation and enforcement of environmental laws, regulations and policies.  An example of 
environmental justice benefit would be to improve conditions (e.g. water supply, flooding, sanitation) in an area of racial 
minorities 
3. Climate change effects are likely to include increased flooding, extended drought, and associated secondary effects such as 
increased wildfire risk, erosion, and sedimentation.  
 


IV. Resource Management Strategies (RMS) 


For each resource management strategy employed by the project, provide a one to two sentence 
description in the table below of how the project incorporates the strategy.  A description of the 
Resource Management Strategies can be found in Volume 2 of the 2009 California Water Plan here: 
http://www.waterplan.water.ca.gov/cwpu2009/index.cfm 
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Resource Management Strategy Will the Project 
incorporate 
RMS? 


Description, of how RMS to be 
employed if applicable 


Reduce Water Demand 
Agricultural Water Use Efficiency    Yes No  


-- 


Urban Water Use Efficiency Yes No  
-- 


Improve Operational Efficiency and Transfers 
Conveyance - Regional / local Yes No  


Project reduces reliance on existing 
supply, provides regional conveyance 
of resources 


System Reoperation Yes No  
-- 


Water Transfers Yes No  
-- 


Increase Water Supply 
Conjunctive Management & Groundwater Yes No  


Project promotes regional solution to 
long term water supply 


Desalination Yes No  
-- 


Precipitation Enhancement Yes No  
-- 


Recycled Municipal Water Yes No  
-- 


Surface Storage -- Regional / Local Yes No  
Project adds 2 million gallon water 
storage tank to local water system 


Improve Water Quality 
Drinking Water Treatment and 
Distribution 


Yes No  
Project reduces or eliminates need to 
treat future groundwater supply 


Groundwater and Aquifer Remediation Yes No  
Project reduces demand on Squaw 
Valley aquifer 


Matching Water Quality to Use Yes No  
-- 


Pollution Prevention Yes No  
Reduced groundwater pumping 
minimizes pollutant transport 


Salt and Salinity Management Yes No  
-- 


Urban Runoff Management Yes No  
-- 


Practice Resources Stewardship 
Agricultural Lands Stewardship Yes No  


-- 


Economic Incentives (Loans, Grants, and 
Water Pricing) 


Yes No  
-- 


Ecosystem Restoration Yes No  
Reduced groundwater pumping will 
increase in stream flow and help 
restore riparian habitat 


Forest Management Yes No  
-- 


Land Use Planning and Management Yes No  
-- 


Recharge Areas Protection Yes No  
-- 


Water-dependent Recreation Yes No  
-- 
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Watershed Management Yes No  
Project implements goals of 
groundwater management plan 


Improve Flood Management 
Flood Risk Management Yes No  


-- 


Note: The following RMS have been omitted from the list: Conveyance-Delta and Surface Storage – CALFED. 


Other RMS addressed and explanation: 


Project provides for redundant and/ or supplemental water supply as mandated by the State of 
California Water Code section 10610.2 (3) and the Safe Drinking Water Act  amendment, the Bio-
terrorism Preparedness and Response Act of 2002 (42 U.S.C. 300i-4 (b 


 


V. Project Cost and Financing   - Please provide any estimates of project cost, sources of funding, 
and operation and maintenance costs, as well as, the source of the project cost in the table below. 


a. Project Costs  Requested 
Grant 
Amount 


Cost Share: Non-
State Fund Source 
(Local/Federal 
Funding Match) 


Cost Share: 
Other State 
Fund Source 


Total Cost 


1. Capital (2013 Dollars) 
 


2765000 $$920,000 
OR 


DAC  


0 3685000 


2. Annual Operations and 
Maintenance (O&M) 


 $10,000 0 10000 


b. Can the Project be phased?   Yes
 


No  
  


1. If so provide cost 
breakdown by phase(s) 


Project  Cost O&M Cost Description of Phase 


Phase 1 
 


323000 0 Feasibility Study, 
Alternative Analysis, 
Preliminary Design, Cost 
Estimates 


Phase 2 
 


3685000 10000 CEQA, Permitting, Terminal 
Tank 


Phase 3 
 


4140000 50000 Well Construction/ Booster 
Station 


Phase 4 
 


18630000 50000 20" Transmission Main 


 
c. List secured source(s) of funding for Project 


cost 


Source(s) Amount 
Undetermined $-No secured funds are 


presently available 
d. List proposed source(s) of unsecured funding 


and certainty of the sources for Project cost. 
PCWAPlacer 
CountyCDPH-SRF 


$-Presently Unknown 


e. Explain how operation and maintenance costs 
will be financed for the 25-year planning 
period for project implementation (not grant 
funded). 


O & M will be provided by District when 
constructed through operating revenues. 
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f. Basis for project cost1 (e.g. conceptual, 
planning, bid, etc.) 


Previous study: Alternative Supplemental Water 
Supply and Enhanced Utilities Feasibility Study 2009 
Farr West Engineering. 


g. Has a Cost/Benefit analysis been completed?  Yes No  


h. Please describe what impact there may be if 
the project is not funded.  (300 words or less) 


 The subject of this application is the construction 
of a terminal tank and the environmental and 
permitting phase of a larger regional water supply 
project to import water from the Martis Valley 
aquifer to the Truckee River, Olympic Valley, and 
potentially Alpine Springs CWD, and Squaw Valley 
Mutual Water Company. Should importing water 
from Martis Valley, a technically feasible project, 
become the preferred alternative the total cost of 
the project may be 26 million dollars or more. The 
District is actively pursuing funding partnerships 
with other agencies including Placer County Water 
Agency, Placer County Parks and Recreation 
(Truckee River Access and Bike Trail Project), 
Southwest Gas, Suddenlink Cable, Alpine Springs 
CWD, developers, and other beneficiaries. It is 
imperative at this stage the District assume a 
leadership role in establishing the environmental 
feasibility, obtain permits, and construct the 
terminal tank.  With the Placer County Truckee 
River Access and Bike Trail project moving forward 
the opportunity for a joint project is now. If the 
project is not funded the future redundancy and 
reliability of the District water source remains 
uncertain.  The eastern subdivisions in Squaw 
Valley will continue to suffer from pressure 
fluctuations and water hammer without the 
terminal tank to balance water demand.  The 
Squaw Valley aquifer may be further depleted by 
long term impacts of global warming.  Regional 
growth as projected in the Squaw Valley General 
Plan will not be possible due to lack of water supply 
resulting in long term economic impact.  The 
opportunity cost of partnering with Placer County 
and developers who are considering a natural gas 
pipeline would be lost.  Funding for the EIR stage of 
the project at this time will put the project on track 
with other stakeholders and pave the way for 
forming the funding mechanisms for a project of 
this magnitude. 


1.  For the grant application a detailed project cost estimate will need to be provided with the following cost categories; per the 
IRWM PSP for Round 2, Implementation Grants: Direct Project Administration, Land Purchase/Easement, 
Planning/Design/Engineering/Environmental Documentation, Construction/Implementation, Environmental 
Compliance/Mitigation/Enhancement, Construction Administration, Other Costs, and Construction/Implementation 
Contingency.   


 
Project Template Page 9 of 13  12/16/13 







Tahoe Sierra IRWM 


VI. Project Status and Schedule -Please provide a status of the project, level of completion as well 
as a description of the activities planned for each project stage.  If unknown enter TBD. 


Project Stage  Check the 
Current 
Project 
Stage 


Completed? Description of Activities 
in Each Project Stage 


Planned/A
ctual Start 
Date 
(mm/yr) 


Planned/Act
ual 
Completion 
Date 
(mm/yr) 


a. Assessment and 
Evaluation 


 


     


Yes


No


N/A  


Feasibility study 
completed.  Alternative 
analysis and further 
evaluation of pipeline 
alignment is currently 
funded and progressing 


11/1/2013 12/1/2014 


b. Final Design  


     
     


Yes


No


N/A  


-- -- -- 


c. Environmental 
Documentation 
(CEQA/NEPA) 


 


     


Yes


No


N/A  


CEQA/ NEPA & project 
permitting is subject of 
this application 


12/1/2014 12/1/2015 


d. Permitting  


     


Yes


No


N/A  


CEQA/ NEPA & project 
permitting is subject of 
this application 


7/1/2014 12/1/2015 


e. Construction 
Contracting 


 


     


Yes


No


N/A  


-- 1/1/2016 5/1/2016 


f. Construction 
Implementation 


 


      


Yes


No


N/A  


Construction of Terminal 
Tank is subject of this 
application 


5/1/2016 11/1/2016 


 
 
 
 


Provide explanation if more 
than one project stage is 
checked as current status  


 
The District completed a fatal flaw feasibility study in 2009.  Currently 
funded is a project to select the proffered alternative and alignment, 
select pumping facilities and terminal tank locations, and preliminary 
design with engineers estimates; to be 
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VIII. Project Technical Feasibility  
Please provide any related documents (date, title, author, and page numbers) that describe and confirm 
the technical feasibility of the project.  


a. List the adopted planning documents the proposed 
project is consistent with or supported by (e.g. General 
Plans, UWMPs, GWMPs, Water Master Plans, Habitat 
Conservation Plans, TMDLs, Basin Plans, etc.) 


Olympic Valley Groundwater 
Management Plan, May 2007 
HydroMetrics LLC, Page 53 


b. List technical reports and studies supporting the 
feasibility of this project 


Alternative/Supplemental Water 
Supply and Enhanced Utilities 
Feasibility Study.  Eco-Logic 2009 


c. Concisely describe the scientific basis (e.g. how much 
research has been conducted) of the proposed project in 
300 words or less.   


The Squaw Valley Aquifer and future 
redundant or supplemental water 
supply has been the source of 
exhaustive research over the past 
two decades or more.  The following 
reports and studies are a summary 
of past efforts:         Squaw Valley 
Public Service District 2002 Capacity 
& Reliability StudyMarch 2003, 
ECO:LOGIC Squaw Valley 
Groundwater Development & 
Utilization Feasibility Study 
UpdateAugust 14, 2003, West Yost 
Associates  Squaw Valley 2004 
Model Update/Updated Sustainable 
Yield AnalysisAugust 30, 2004, 
HydroMetrics Groundwater 
Management Support Activities 
Groundwater Characterization 
ReportMay 12, 2005,         West Yost  
Hydrogeological Information Review 
and Assessment of ASR 
PotentialMarch 28, 2005, ASR 
Systems Olympic Valley Ground 
Water Management Plan 2007, 
HydroMetrics Age Dating Squaw 
Valley WaterNovember 20, 2008, 
Lawrence Livermore Labs 
Alternative/Supplemental Water 
Supply and Enhanced Utilities 
Feasibility StudySeptember 2009, 
ECO:LOGIC Olympic Valley Creek 
Aquifer Study Final Report 
(Draft)November 2013, 
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HydroMetrics Groundwater 
Resource Evaluation (Martis 
Valley)November 2000, Nimbus 
Engineers Independent Appraisal of 
Martis Valley Groundwater 
Availability May 2002, Kennedy 
Jenks Consultants Martis Valley 
Groundwater Management PlanApril 
2013, Balance Hydrologies Martis 
Valley Surface/ Groundwater 
Interaction Study2012 Interflow 
Hydrology The District is currently 
studying alternatives to importing 
water from Martis Valley and 
feasibility of a joint utility corridor to 
serve residences from Truckee to 
Alpine Springs; the culmination of 
years of effort paving the way for 
the environmental phase of the 
project. 


d. Does the project implement green technology (e.g. 
alternate forms of energy, recycled materials, LID 
techniques, etc.) 


          Yes No N/A  


1. If so please describe The joint utility corridor will bring 
      


     
    


e. If you are an Urban Water Supplier1: 


 


 


 


 


 


 


 


 


 


 


 
1. Have you completed an Urban Water Management 


Plan and submitted to DWR?             Yes No N/A  


2. Are you in compliance with AB1420? 
          Yes No N/A  


3. Do you comply with the water meter requirements 
(CWC §525)           Yes No N/A  


4. If the answer to any of the questions above is “no”, 
do you intend to comply prior to receiving project 
funding  


          Yes No N/A  


Provide Explanation if 
necessary:District currently serves 
less than 3,000 customers 


f. If you are an Agricultural Water Supplier2:  
1. Have you completed and submitted an AWMP (due 


12/31/12)?           Yes No N/A  


2. If not, will you complete and submit an AWMP prior 
to receiving project funding?           Yes No N/A  


Provide Explanation if necessary:-- 
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g. If the project is related to groundwater:  
1. Has a GWMP been completed and submitted for the 


subject basin?           Yes No N/A  


2. If not will a GWMP be completed within 1 year of the 
grant submittal date?           Yes No N/A  


1. Urban Water Supplier is defined as a supplier, either publicly or privately owned, providing water for municipal purposes 
either directly or indirectly to more than 3,000 customers or supplying more than 3,000 acre-feet of water annually. 
2. Agricultural Water Supplier is defined as a water supplier, either publicly or privately owned, providing water to 10,000 or 
more irrigated acres, excluding the acreage that receives recycled water.
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4.6 Town Center Plans 


Core and Transition Areas  


Town Center Zoning 
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4.7 Land Use and Community Design Policies 


LAND USE 







Part 4: Land Use Plan 
Placer County Tahoe Basin Area Plan 
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Photo courtesy of NASA Earth Observatory image by Robert Simmon


Why should we preserve the night sky? We have advanced technology to the point that we 


can now strike out the dark of night and replace it with a perpetual twilight. No longer do we 


have to fear the dark and the scary monsters that come out when the sun goes down. Why 


does Dark Matter anymore?


All life on Earth evolved with a natural day and night cycle, over millions of years. Night is part 


of life’s DNA.


Appreciation of the night time sky is ingrained into our very being. Humans have been inspired 


by the night sky for over ten thousand years. Early humans looked at the stars and created an 


oral culture surrounding the constellations that has been woven into our very nature over 


time. We have long been inspired by the nighttime sky and that inspiration appears in mathe-


matics, science, art, poetry, music, and religion.


DARK MATTERS!
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If we take away the dark of night many plant and animal species will be lost; human health will 


be negatively impacted; our children will lose the infinite star-filled vista that fills us with a 


sense of mystery and wonder; and much of the culture of our distant ancestors will cease to 


have meaning.


As Ronald Reagan said in 1984,


If we’ve learned any lessons during the past few decades, perhaps the most important is 


that preservation of our environment is not a partisan challenge; it’s common sense. Our 


physical health, our social happiness, and our economic well-being will be sustained only 


by all of us working in partnership as thoughtful, effective stewards of our natural re-


sources.


And that includes a dark night sky.


So does Dark Matter anymore? Yes it does. And it’s worth preserving and protecting.


This page was last updated 9th December, 2014
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Color Matters!


Yellow light is night-friendly light: Low-pressure sodium is not just for turtles and astronomers.


Effect of changing from Low-pressure sodium to LED 4100K CCT


Sky as seen from Sunset Crater National Monument, with artificial sky glow arising from Flagstaff AZ. Hammer-Aitoff 
equal-area all-sky simulations by D. Duriscoe (U.S. National Park Service) and C. Luginbuhl (U.S. Naval Observatory 


Flagstaff Station)


The spectrum of outdoor lighting influences many aspects of light pollution, from glare and human 


health to activities of animals (notably sea turtles) and insects and biological processes in many organ-


isms – a good overview of these issues can be found here. The blue and green part of the spectrum es-


pecially has disproportionate impacts (see here). On this page we describe the influence on the dark-


ness of the sky and the visibility of stars, specifically the results of new research on the visual bright-


ness of sky glow.


As described on the Outdoor Lighting Codes page, to 


effectively limit adverse impacts of outdoor lighting, 


lighting codes must address the three principal aspects 


of lighting that increase light pollution:


1. Shielding of fixtures


LAMP SPECTRUM AND LIGHT POLLUTION
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Fully shielded, low-pressure sodium lighting at 50,000 lu-


mens per acre in this Flagstaff OfficeMax parking lot – exhib-


its all three aspects critical to minimize sky glow, glare, and 


ecological impact. Recent research shows that high-pressure 


and low-pressure sodium lighting cause 1/3 and 1/6 the sky 


glow (respectively) from the typical 4100K CCT white LED or 


metal halide.


2. Spectrum of lamps


3. Amount of light


Though the negative impacts of poorly shielded fixtures 


and overlighting are widely understood, the impact of 


lighting color is not widely known, and most lighting 


codes do not address lamp types. But recent research 


shows that white lighting (such as LED, fluorescent and metal halide) has a dramatically greater impact 


– lumen-for-lumen – on sky glow than the currently most common high-pressure sodium (HPS) and es-


pecially low-pressure sodium (LPS).


Two recently published studies (Luginbuhl et al., 2014; Aubé et al., 2013) have evaluated the visible 


sky glow brightness caused by the following lamp types:


Type Description Sky Glow*
(relative to 
LPS)


Sky Glow* 
(relative to 
HPS)


LPS** Low-pressure sodium – a nearly monochromatic yellow-orange light source used most-
ly in areas near astronomical observatories and sea turtle nesting beaches.


1.0 0.4


HPS*** High-pressure sodium – A golden-yellow light source, widely used throughout the 
world.


2.4 1.0


FLED**** Filtered warm-white light-emitting diode – a straw-yellow LED lamp with a filter that 
removes most emission with wavelength shorter than 500 nanometers. 


3.6 1.5


LED 
2400K


Light-emitting diode with “correlated color temperature” (CCT) of 2400K – a “warm-
white” LED. This type of LED has not seen wide use.


4.3 1.8


LED 
4100K


Light-emitting diode with CCT of 4100K – a “cool-white” LED. This is a common LED 
type in recent LED area lighting installations.


6.4 2.7


LED 
5100K


Light-emitting diode with CCT of 5100K – a “cool-white” LED. This also is a common 
LED type in recent LED area lighting installations.


7.9 3.3


Page 2 of 4Lamp Spectrum and Light Pollution - Flagstaff Dark Skies Coalition


7/15/2015http://www.flagstaffdarkskies.org/for-wonks/lamp-spectrum-light-pollution/







*Ratios vary with distance and position in the sky: values shown are for 1 km distance and overhead in the sky.


**Narrow-band amber LED (NBALED; AlInGaP with peak emission at 590nm) have sky glow impacts essentially the same as LPS.


***Some phosphor-converted amber LED (PCALED) have sky glow impacts very similar to HPS.


****The filtered LED used on the island of Hawai’i is different than the FLED analyzed by Luginbuhl et al. The Hawai’ian version has an estimated sky glow impact 


4.4x LPS and 1.8x HPS – very similar to the 2400K CCT LED


Due primarily to the increased sensitivity of the human eye to blue and green light at the very low 


brightnesses seen in the clear night sky – even in light-polluted skies – all of the LED sources cause 


much brighter sky glow. Sky glow from the lowest-impact commonly used LED (4100K CCT) appears 


nearly seven times as bright as that from an equal amount of LPS, and 2.7x times brighter than HPS. 


This is a dramatic effect. Even without changing light amount or shielding, switching a lighting installa-


tion from HPS to 4100K LED will increase sky glow as if the amount of HPS light had been increased 


170%, or nearly doubled; if changing from LPS the sky glow brightness would increase 540%.


A focus on using lower CCT LEDs misses much of the problem, because the colors causing the greatest 


impact (blue-green and green) are still strong in low-CCT LEDs.


Sky glow impacts, relative to low-pressure sodium lighting, of common outdoor lighting types.


And brighter sky glow means fewer stars are visible. In a moderately polluted sky with artificial sky 


glow caused by mostly LPS outdoor lighting (here we assume the sky is 50% brighter than a natural sky 


at the zenith), about 2,700 stars are visible. If outdoor lighting were changed from LPS to 4100K CCT 


LED, the artificial component of sky glow would increase 6.6x, and total (artificial + natural) would ap-


pear 3x brighter (now the sky would be 200% brighter than a natural sky at the zenith). Instead of 


2,700 stars you would now see only 1,500 stars. Simply changing the lighting type to a purportedly 
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“environmentally friendly” LED light – with no increase in the amount of light (in lumens, footcandles 


or lux) – would obscure almost half of the stars in the night sky.


Flagstaff Low-Pressure Sodium Area Lighting


The effect of switching from HPS is somewhat less dramatic, with the visual brightness of the artificial 


component increasing 2.7x (160%); if the example above was switching to 4100K CCT LED from HPS, 


the total sky brightness would increase 1.9x at zenith.


We often hear that we must use white lights (especially in recent years LEDs) because “everybody” 


wants or needs white light, or “nobody” likes yellow light, or that white light is better for visibility. Yet 


if the benefits and drawbacks of all lamp types are fairly described, many communities may choose the 


lower impact yellow light, as Flagstaff, Sedona, and Coconino County Arizona have.


This page was last updated 29th April, 2015
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Purpose


The principal purpose of most lighting codes is to limit adverse impacts arising from the pro-


duction and use of outdoor lighting on the general (public) environment – that is, on the sky 


(sky glow), on other property (glare; light trespass), on the power grid (energy use and efficien-


cy; carbon dioxide production), or on ecosystems (disturbance to animals, insects and plants). 


Some lighting codes focus instead or in addition on lighting “quality” on the property where 


the lighting is installed (illuminance, uniformity). The usual approach to regulating cross-


boundary impacts is through zoning law; the approach to on–property “quality” is sometimes 


instead through building codes.


Legal Issues


The legal basis for regulating the use of private property in the U.S. was originally based in the 


common law concept of “nuisance.” Under common law, it is recognized that persons are enti-


tled to “use and enjoyment” of their lands. If one property owner uses their land in a way that 


interferes with the use and/or enjoyment of another, the affected party may be entitled to a 


legal claim of nuisance and mitigation of its cause. Zoning laws or codes extend and improve 


the nuisance concept by providing proactive notice that certain uses are prohibited or limited 


on the basis of the cross-boundary impacts. Lighting codes, when enacted as part of zoning 


OUTDOOR LIGHTING CODES
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(the most common practice), are thus generally not concerned with aspects of lighting design 


that do not directly relate to cross-boundary impacts (e.g. illumination levels on the property 


where the lighting is installed).


Technical Aspects


To address the cross-boundary impacts of lighting use, three principal aspects regarding the 


design of lighting hardware or systems are critical:


1. Shielding of fixtures


2. Spectrum of light sources


3. Amount of light


Though all three factors are important, the relative importance in limiting adverse impacts is 


generally ranked as shown. Shielding: Research shows that full shielding can reduce sky glow 


by 50% to over 90% when compared to a typical mix of partially shielded and unshielded light-


ing . As shielding dramatically reduces glare and light trespass as well, it is and should be the 


highest priority in lighting codes. Spectrum: Specification of yellow light sources (high-pres-


sure sodium and PC-amber LED, or low-pressure sodium and AlInGaP “narrow-band” amber 


LED) for the majority of lighting uses can reduce sky glow by 70% to almost 90% when com-


pared to white sources such as metal halide, fluorescent and LED . Amount: Finally, reasona-


ble limitations on the total lighting (lumen) amount reduce the frequency and degree of care-


less and/or competitive over-lighting. Lumen caps of 50,000 – 100,000 lumens per acre have 


been shown in a study in Flagstaff  to reduce average lighting amounts (and thus all light pollu-


tion impacts) by 25% to 70% compared to average un-capped commercial lighting practice, 


and in particular applications such as service station canopy lighting by 90% or more.


1. Luginbuhl, C.B., et al., 2009, Lighting and Astronomy: see our Measuring and Modeling Sky Glow Light Pollution


page


2. Luginbuhl et al., 2014; Aubé et al., 2013: see our Lamp Spectrum and Light Pollution page


3. Luginbuhl et al., 2009, From the Ground Up I: Light Pollution Sources in Flagstaff, Arizona: see our Measuring and 


Modeling Sky Glow Light Pollution page


Benefits


The implication of these figures is clear – lighting complying with good shielding, spectral and 


amount standards can have dramatically less adverse impacts on the sky and other properties. 


1


2


3
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Choosing minimum reductions from the ranges described above (i.e. 50% due to shielding, 


70% due to spectrum, and 25% due to lighting amount), sky glow can easily be reduced 90% – 


to 1/10th that seen without regulation. Similar dramatic reductions can be achieved for other 


adverse impacts such as glare and trespass. And all this is achieved with no compromise to 


utility or safety. There is much to be gained from lighting codes.


As an often critical matter in the application and enforcement of lighting codes where commu-


nity legal, lighting design, and enforcement resources or expertise are nearly always very lim-


ited, lighting codes based on easily quantifiable aspects of lighting use most directly related to 


cross-boundary impacts are much more efficient, requiring much less expertise and fiscal re-


sources to administer. The codes offered as models below specify shielding, lamp type and 


amount standards that are demonstrated to be easily and effectively interpreted, applied and 


enforced without specialized technical training. Lighting codes using lighting design measures 


such as illumination levels or illumination uniformity are much more difficult to administer, re-


quire technical expertise to interpret, implement and enforce, and do not directly address 


light pollution impacts of general community concern.


Though the standards necessary to achieve good light pollution control are conceptually sim-


ple, writing a technically accurate and effective lighting code is not simple. If your community 


is seeking effective solutions to the problems created by common careless lighting practice, 


we highly recommend using a code such as listed below that has been tested and found techni-


cally sound and effective.


Model Lighting Codes


Before you use another Model Lighting Code…
In 1989 innovative lighting codes were developed for Flagstaff and Coconino County that, in 


addition to effective standards for shielding and lamp type, were the first to restrict the 


amount of light permitted (per acre) in outdoor lighting installations. Their intent is to encour-


age lighting practices and systems that will:


• minimize artificial sky glow, glare, and light trespass;


• conserve energy and resources while maintaining night time safety, utility, security, and 


productivity; and


• curtail the degradation of the nighttime visual environment.
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These lighting codes remain the only codes demonstrated through research and critical dark-


sky analysis to actually reduce sky glow light pollution. If your community seeks to protect 


dark skies, the Flagstaff Dark Skies Coalition strongly recommends using these codes – partic-


ularly the Flagstaff and Coconino County codes or models based on them.


(see the updated Pattern Outdoor Lighting Code v2.0 July, 2010.)


These codes work. The critical general limits of 100,000 and 50,000 lamp lumens-per-acre 


(equivalent to about 70,000 and 35,000 fixture lumens-per-acre) and practical shielding 


standards have been in place for over twenty years. Hundreds of developments have been 


successfully built, including service stations, auto dealers, and national retail franchises (Home 


Depot, OfficeMax, Staples, Target, WalMart SuperCenter, Best Buy, Kohl’s, etc.).


Other codes offered by the lighting industry and other authorities in dark sky protection in 


collaboration with the lighting industry have not been shown to assure real protection. Criti-


cally, analysis by C. Luginbuhl at the US Naval Observatory of the June 2010 draft of the Joint 


IES-IDA Model Lighting Ordinance  (MLO) indicated that this “model” would not improve dark 


skies. An updated soon-to-be-published analysis by the same author of the final Joint IES-IDA 


Model Lighting Ordinance, indicates that the MLO remains critically deficient, allowing sub-


stantially greater light pollution than these northern Arizona codes and, in most cases, greater 


light pollution than produced by even unregulated outdoor lighting. The IES-IDA MLO does 


not effectively address shielding or lighting amounts, and does not address lamp spectrum at 


all.


Note: Though there are dozens of lighting codes around the US that establish lumens per acre 


limits following the pattern of these local innovative lighting codes, the Flagstaff Dark Skies 


Coalition cannot recommend any of these as guides. Most or all have been substantially modi-


fied with the frequent introduction of lighting technical, legal and other errors; many have 


dramatically raised the lumen caps to the point where there will be no effective improvement 


over otherwise unregulated lighting. Any community using one of the codes recommended 


here as a base for their code should modify these codes with extreme caution. The IDA Out-


door Lighting Code Handbook provides good general guidance and background for anyone 


seeking to effectively tailor a lighting code to meet local priorities.


4. Though the IDA-IES MLO states (pg. 4) that it was “developed as a joint under-taking by the Illuminating Engineering Society and the International 


Dark-Sky Association,” of the nine members of the “joint task force” responsible for the MLO’s development, seven are directly associated with the 


lighting industries, including both of the co-chairs and three of five nominally representing IDA. It seems obvious to FDSC that regulations to protect 


night skies and the public from the deleterious effects of outdoor lighting should be informed by responsible lighting practices, but should not be writ-
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ten by the lighting industry.


Some Very Good Codes and Information


Cities


Flagstaff AZ Lighting Code  [IDA International Dark-Sky City] (updated Nov 2011) Official Title 


Flagstaff Zoning Code, Chapter 10-50 Division 10-50.70, and parts of Chapters 10-20 (Ad-


ministration, Procedures and Enforcement), 10-50.100 (Sign Standards), and 10-80 (Defini-


tions)


Cottonwood Lighting Code (adopted/amended 2000) Official Title: City of Cottonwood Zon-


ing Ordinance, Section 408; link: unofficial copy)


Sedona Lighting Code [IDA International Dark-Sky City] (adopted/amended 2001) Official Title: Se-


dona Land Development Code, Article 9, Subsection 911.01; link: City of Sedona website


Counties


Coconino County AZ Lighting Code (adopted/amended 2001) Official Title: Coconino County 


Zoning Ordinance, Chapter 17


Lighting Ordinance Reference Materials


Ordinances for Regulating Outdoor Lighting Practices (Illinois Coalition for Responsible Out-


door Lighting)


IDA Outdoor Lighting Code Handbook


Updated Pattern Outdoor Lighting Code v2.0


Typical Lumen Outputs and Energy Costs for Outdoor Lighting


Digital Billboard Luminance Recommendations


Lumen Outputs for “Neon” Lighting
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find it difficult to demonstrate a good faith effort through a purely qualitative analysis.
(See, e.9., Berkeley Keep Jets Over the Bay Com, v. Board af Port Comm. (2001) 91


Cal.App,4th 1344, 1 370.)


ln the context of Project 1, however, a qualitative analysis would likely be
appropriate. Project 1's emissions are not easily modeled, and the Project is small in
scale. While it may be technically possible, quantification of the emissions may not
reveal any additional information that indicates the significance of those emissions or
how they may be reduced that could not be provided in a qualitative assessment of
emissions sources. (See, e.9,, Public Resources Code, S 21003(0 ("public agencies
involved in the environmental review process be responsible for carrying out the
process in the most efficient, expeditious manner in order to conserve the available
financial, governmental, physical, and social resources with the objective that those
resources may be better applied toward the mitigation of actual significant etfects on the
environment").)


Factors Potentiallv lndicatinq Siqnificance


The qualitative factors listed in the proposed section 15064.4(b) are intended to
assist lead agencies in collecting and considering information relevant to a project's
incremental contribution of GHG emissions and the overall context of such emissions,
Notably, while subdivision (b) provides a list of factors that should be considered by
public agencies in determining the significance of a project's GHG emissions, other
factors can and should be considered as appropriate.


Determine Whether Emissions Will lncrea or Decrease


The first factor in subdivision (b), for example, asks lead agencies to consider
whether the project will result in an increase or decrease in different types of GHG
emissions relative to the existing environmental setting. All project components,
including construction and operation, equipment and energy use, and development
phases must be considered in this analysis. (State CEQA Guidelines, $ 15378 (project
includes "the whole of the action"),) For example, a mass transit project may involve
GHG emissions during its construction phase, but substantial evidence may also
indicate that it will cause existing commuters to switch from single-occupant vehicles to
mass transit use. Operation of such a project may ultimately result in a decrease in
GHG emissions. Such analysis, provided that it is supported with substantial evidence
and fully accounts for all project emissions, may support a lead agency's determination
that GHG emissions associated with a project are not cumulatively considerable.


This section's reference to the "existing environmental setting" reflects existing
law requiring that impacts be compared to the environment as it currently exists. (State
CEQA Guidelines, S 15125.) This clarification is necessary to avoid a comparison of
the project against a "business as usual" scenario as defined by ARB in the Scoping
Plan. Such an approach would confuse "business as usual" projections used in ARB's
Scoping Plan with CEQA's separate requirement of analyzing project effects in
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comparison to the environmental baseline, (Compare Scoping Plan, at p. 9 ("The
foundation of the Proposed Scoping Plan's strategy is a set of measures that will cut
greenhouse gas emissions by nearly 30 percent by the year 2020 as cgmpared to
business as usual") with Fat v. County of Sacramento (2002) 97 Cal.App.4th 1270,
1278 (existing environmental conditions normally constitute the baseline for
environmental analysis); see also Cenfer for Bio. Diversity v. City of Desert Hof Spnngs,
Riverside Sup. Ct. Case No. R1C464585 (August 6, 2008) (rejecting argument that a
large subdivision project would have a "beneficial impact on CO2 emissions" because
the homes would be more energy efficient and located near relatively uncongested
freeways).) Business as usual may be relevant, however, in the discussion of the "no


project alternative" in an ElR. (State CEQA Guidelines, S 15126.6(eX2) (no project


alternative should describe what would reasonably be expected to occur in the future in
the absence of the project).)


Notably, section 15064.4(bX1) is not intended to imply a zerc net emissions
threshold of significance. As case law makes clear, there is no "oRe molecule rule" in


CEQA, (CBE, supra, 103 Cal.App.4th at 120.)


Thresholds of Siqnificance


The second factor in subdivision (b) asks whether a project exceeds a threshold
of significance for GHG emissions. Section 21000(d) of the Public Resources Code


expressly directs public agencies to identify whether there are any critical thresholds for
health and safety to identify those areas where the capacity of the environment is


limited. A threshold is an "identifiable quantitative, qualitative or performance level" at


which impacts are normally less than significant. (State CEQA Guidelines, $
15064.7(a); see also Protect the Historic Amador Waterways, supra, 1 16 Cal.App.4th at


1 107.) Lead agencies may rely on thresholds developed by other agencies that have
particular expertise in the subject matter under consideration. (See, e.9., State CEOA


Guidelines, Appendix G, Sample Question lll ("[w]here available, the significance
criteria established by the applicable air quality management or air pollution control
district may be relied upon to make" a significance determination).) For example, a lead


agency may look to standards included in a Basin Plan to assist in the determination of
whether water quality impacts are significant. (Protect the Historic Amador Watetways,


sgpra,116 Cal.App.4th at 1107 ("[s]uch thresholds can be drawn from existing
environmental standards, such as other statutes or regulations").)


Several agencies have developed, or are in the process of developing,
thresholds of significance for GHG emissions.t For example, thresholds are currently
being developed, or have already been adopted by the Bay Area Air Quality
Manágement District for operations and construction," the City of Davis for residential


t Reference to these thresholds and proposed thresholds does not reflect an endorsement of those


thresholds; rather, they are cited solely for the purpose of demonstrating that agencies are developing
such thresholds.
o BAAqMD CEeA Guidelines Update: work in progress - http://www.baaqmd,gov/pln/ ceqa/index.htm.
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3.9 SCENIC RESOURCES 


3.9.1 INTRODUCTION 


This section describes the physical characteristics of the landscape and scenic features and resources that exist
in the Lake Tahoe Region, and the regulations that relate to the management of those resources. The potential
scenic impacts that would result from implementation of the Regional Plan Update alternatives are identified
and assessed, and mitigation measures are recommended for any significant or potentially significant impacts to
scenic resources.


The scenic quality of the Lake Tahoe Basin is appreciated by visitors and residents alike as it is viewed from
roads, trails, scenic resources such as parks and public beaches, and the surface of Lake Tahoe, while engaged in
outdoor activities. Lake Tahoe, the focal point of the Basin landscape, is approximately 22 miles long and 12
miles wide with a surface area of 122,239 acres. The surface of the Lake affords panoramic views of the entire
Lake Tahoe Basin.


3.9.2 REGULATORY BACKGROUND 


Impacts to scenic resources are regulated by TRPA and at the federal, state, and local levels. Applicable planning
documents, codes, ordinances and guidelines relating to scenic resources are described below.


TAHOE REGIONAL PLANNING AGENCY  


The two major scenic resource goals of TRPA are to maintain and restore the scenic qualities of the naturally
appearing landscape and to improve the accessibility of Lake Tahoe for public viewing (TRPA 2011). These goals
are implemented through the Environmental Threshold Carrying Capacities and the Regional Plan.


ENVIRONMENTAL THRESHOLD CARRYING CAPACITIES 


The Tahoe Regional Planning Compact (Compact) provides for the development and implementation of
Environmental Threshold Carrying Capacities (thresholds). In 1982, the threshold study team completed the
Scenic Resource Inventory and evaluation necessary to define and establish threshold standards for preservation
of scenic quality. At that time, numerical standards were established for roadway and shoreline travel routes,
and roadway and shoreline scenic quality, which are based on a rating scale or numeric standard. Additionally,
TRPA adopted a management standard policy statement for overall community design elements. In 1993, TRPA
adopted numeric standards for designated public recreation areas and bike trails (TRPA 2007, p. 8 1).


The goals of the Scenic Resources Thresholds are to:


Maintain or improve 1982 roadway and shoreline scenic travel route ratings,
Maintain or improve views of individual scenic resources, and
Maintain or improve quality of views from public outdoor recreation areas.


The four thresholds for scenic resources are outlined below. The TRPA 2006 Threshold Evaluation Report found
that positive trends have occurred for all four thresholds between 2001 and 2006 (TRPA 2007, Executive
Summary p.12), and that three of the four thresholds, namely Scenic Quality, Public Recreation Areas and Bike
Trails, and Community Design, are “at or somewhat better than target,” as reported in the 2011 Threshold
Evaluation (TRPA 2012).
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CARSON CITY 


Guiding Principle #3 of the Carson City Master Plan (adopted July 6, 2006) provides for “Stewardship of the
Natural Environment.” This principle includes a goal to protect visual resources in the City. Policies associated
with this goal include limitations on hillside development, limiting light pollution on night skies, protecting the
City’s visual quality, and maintaining sign controls (Carson City 2006: p. 3 9).


3.9.3 AFFECTED ENVIRONMENT 


The appearance of the landscape may be changed by forces of nature and human action. In the Lake Tahoe Region,
human activity has had a notable influence on the landscape. Beginning with the Comstock era around 1859,
demand for timber resulted in extensive logging within the Lake Tahoe Region with large portions appearing
virtually deforested by 1890 (Elliot Fisk et al. 1997). Urban development began in the early 1900s with small
vacation resorts and a few communities. After World War II, demand for recreation, tourism, and permanent
housing fueled large increases in development. Gaming casinos were built and commercial development increased
to become the second largest developed land use next to residential by 2002. Even so, concentrated development
in the Region is largely confined to private lands, which make up 10 percent of the land Region wide compared to
90 percent in public ownership (as indicated by TRPA GIS and Assessor’s data). Today, 90 percent of the privately
owned buildable parcels in the Region have already been developed. Thus, while some new development will
occur, most new projects involve redevelopment of previously developed sites and transfers of development from
one location to another.


VISUAL ENVIRONMENTS 


The Lake Tahoe Region contains a mix of environments, including urban centers, residential neighborhoods, small
commercial nodes that serve the residential neighborhoods, large scale recreation areas, and undeveloped
stretches of wild and rural landscapes. These elements are described by three general visual environments: urban,
rural, and a rural transition environment between the urban and rural areas (TRPA 1989, p. vii).


Urban Areas: Urban areas are dominated by commercial uses, public service activities, and residential uses
(human made development). Examples include Tahoe City, South Lake Tahoe, Stateline, Kings Beach, and
Incline Village.
Rural Transition Areas: Rural transition areas are a combination of human made development and natural
landscape features. Examples include Round Hill, Zephyr Cove, Christmas Valley, Tahoma, Sunnyside, and
Homewood.
Rural Areas: Rural areas are dominated by natural elements and processes. Examples include Emerald Bay,
Luther Pass, and the east shore forests (TRPA 1989: p. vii). 


NATURAL FEATURES 


The dominant natural features of the Lake Tahoe Region are the expansive alpine lake (Lake Tahoe) ringed by
rugged mountain peaks with thickly forested slopes. 


LAKE TAHOE 


Lake Tahoe is a water feature of remarkable color, clarity, size and depth. Water clarity is noted to
approximately 70 feet deep, though the clarity has declined from greater than 100 feet since readings began in
the late 1960s (USGS 2008). Lake Tahoe is the second deepest lake in the United States and the tenth deepest in
the world, with a maximum depth measured at 1,645 feet. The color of Lake Tahoe’s water is highly variable,
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influenced by depth. Water color ranges from clear, light green at the shallow lake edges (especially noteworthy
in areas such as Emerald Bay), to dark blue in the deeper areas. The Lake is approximately 22 miles long and 12
miles wide, with 72 miles of shoreline and a surface area of 191 square miles (USGS 2008). The expansiveness of
the Lake allows for long distance views throughout the area.


MOUNTAINS 


Distinctive mountain ridges and peaks surround the flat plane of Lake Tahoe and create an enclosed landscape.
The Lake Tahoe Basin is ringed by several high mountains rising to elevations up to 10,891 feet at Freel Peak in
the Carson Range. The mountains are thickly forested, predominately by evergreen species, and many have
rocky summits that maintain patches of snow year round.


NATURAL VIEWS 


Views of the natural scenery are dominant. The clear blue water of the Lake is ringed by rocky shorelines and
sandy beaches. Human made features including marinas, piers, and other structures are also located along the
water’s edge. Slopes rise from the Lake with a variety of vegetation and rocky outcrops intermingled with
streams and waterfalls. Above these slopes, forested mountains climb to high peaks. These views contain a high
degree of natural contrast and variety and are generally of high visual quality.


DARK SKIES 


Rural and rural transition areas in the Lake Tahoe Basin have dark skies with little light pollution from urban
areas, making them ideal locations for astronomical viewing. Views from lakeside beaches and from watercraft
on the Lake are especially expansive and free of nighttime light interference. Lighting associated with urban
development and human presence can result in light pollution and spillover, which can adversely affect the dark
night skies that contribute to the natural scenic character of the Basin.


SCENIC ROADWAYS 


In the Lake Tahoe Basin, Eastshore Drive (in Nevada) is designated as a National Scenic Byway. Eastshore Drive is
the name given to the combined lengths of US 50 and SR 28 along the eastern shore of Lake Tahoe from the
California Nevada border in the south to the Nevada California border in the north. Both US 50 and SR 28 are
designated as Nevada State Scenic Byways (FHWA 2011b, NDOT 2011). Mt. Rose Highway (SR 431), located in
the northern portion of the Lake Tahoe Basin is also designated as a Nevada State Scenic Byway (NDOT 2011).


There are two Officially Designated California State Scenic Highways in El Dorado County and two Eligible State
Scenic Highways (not officially designated) in Placer County. In El Dorado County, SR 89 is Officially Designated
from the Placer County line to the Alpine County line, while US 50 is Officially Designated from Placerville to the
South Lake Tahoe city limit (Caltrans 2010). In Placer County, SR 28 (Caltrans 2009a) and portions of SR 89
(Caltrans 2009b) are Eligible State Scenic Highways.


EXISTING SCENIC QUALITY AND THE BUILT ENVIRONMENT 


Systematic monitoring of scenic conditions in the Lake Tahoe Region has been regularly conducted by TRPA
since 1982. USFS also monitors scenic conditions throughout the lands it manages. TRPA scenic monitoring data
show that, in most cases, scenic quality is highest in areas that have little or no development and that, where
development exists, the level of scenic quality depends on the visual character and quality of the built
environment and its visual compatibility with the natural landscape. Improvements in scenic quality have
resulted primarily where development has been removed or redeveloped.
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rate than with Alternatives 1, 2, 4, and 5 as a result of built in transfers and environmental redevelopment
incentives. For these reasons, the impact of Alternative 3 on visual character would be less than significant.


ALTERNATIVE 4: REDUCED DEVELOPMENT, INCENTIVIZED REDEVELOPMENT 


Alternative 4 seeks to consolidate development in the Lake Tahoe Region within 12 PTOD districts. It would also
establish a transect zoning system that would allow for a mix of land uses and housing types, and would regulate
development based on the physical form of the built environment. These actions would affect the visual
character of the areas involved. The greatest change would likely occur within the 12 PTOD districts. Design
standards for new development and redevelopment would be implemented for the PTOD districts that reflect
community input. These would serve to guide the character of development in a desirable manner as physical
changes to the built environment occur over time. For these reasons, the impact of Alternative 4 on visual
character would be less than significant.


ALTERNATIVE 5: SIMILAR RATE OF DEVELOPMENT AND REGULATORY STRUCTURE TO THE 1987 


REGIONAL PLAN 


Alternative 5 would retain existing requirements and types of incentives for development and redevelopment. It
would allow more allocations as incentives for new development than the other alternatives, although they
would be allocated based on the ratios and rules of the existing Regional Plan. Current design standards and
guidelines and limits on building height would be maintained. Any new development or redevelopment project
would be subject to TRPA approval including public input and environmental review. As a result, the existing
visual character of the region would remain largely unchanged and levels of scenic quality would be maintained
or continue to improve slowly as indicated by TRPA scenic threshold monitoring data. For these reasons, the
impact of Alternative 5 on visual character would be less than significant.


MITIGATION MEASURES 


No mitigation is required for any of the alternatives. 


Impact 
3.9-3 


Adversely Affect Nighttime Views In the Region. Outdoor lighting in developed areas is 
necessary for public safety and security. If not properly controlled, it has the potential to 
illuminate the night sky and adversely affect nighttime views. The impact of outdoor lighting 
on nighttime views is considered to be lless than significant under Alternatives 1 and 5 and 
beneficial for Alternatives 2, 3, and 4 because specific measures to control stray light and 
minimize off-site spillage of light would be required under those alternatives.  


The intent of all alternatives is to set specific requirements for exterior lighting location, height, and shielding to
satisfy public safety requirements but minimize off site spillage and, to the extent feasible, reduce light pollution
coming from within the Region. Existing lighting standards currently require only that lights be directed
downward and do not specifically require the use of cutoff shields. Changes to Chapter 36.8 of the Code of
Ordinances to require the use of cutoff shields would apply to Alternatives 2, 3, and 4. As new development and
redevelopment occur, these lighting standards would be implemented. Some light pollution and stray light is
now coming from outside the Region, notably from night skiing lights at Squaw Valley Resort; however, control
of these sources is outside the authority of TRPA and the scope of this EIS.








GOVERNOR BROWN DECLARES DROUGHT STATE OF EMERGENCY


1-17-2014


SAN FRANCISCO – With California facing water shortfalls in the driest year in recorded state history, 
Governor Edmund G. Brown Jr. today proclaimed a State of Emergency and directed state officials to 
take all necessary actions to prepare for these drought conditions.


“We can’t make it rain, but we can be much better prepared for the terrible consequences that 
California’s drought now threatens, including dramatically less water for our farms and communities 
and increased fires in both urban and rural areas,” said Governor Brown. “I’ve declared this emergency 
and I’m calling all Californians to conserve water in every way possible.”


In the State of Emergency declaration, Governor Brown directed state officials to assist farmers and 
communities that are economically impacted by dry conditions and to ensure the state can respond if 
Californians face drinking water shortages. The Governor also directed state agencies to use less 
water and hire more firefighters and initiated a greatly expanded water conservation public awareness 
campaign (details at saveourh2o.org). 


In addition, the proclamation gives state water officials more flexibility to manage supply throughout 
California under drought conditions.


State water officials say that California’s river and reservoirs are below their record lows. Manual and 
electronic readings record the snowpack’s statewide water content at about 20 percent of normal 
average for this time of year.


The Governor’s drought State of Emergency follows a series of actions the administration has taken to 
ensure that California is prepared for record dry conditions. In May 2013, Governor Brown issued an 
Executive Order to direct state water officials to expedite the review and processing of voluntary 
transfers of water and water rights. In December, the Governor formed a Drought Task Force to review 
expected water allocations, California’s preparedness for water scarcity and whether conditions merit a 
drought declaration. Earlier this week, the Governor toured the Central Valley and spoke with growers 
and others impacted by California’s record dry conditions.


Photo captions and the full text of the emergency proclamation are below:


1.) Governor Brown announces Drought State of Emergency with Natural Resources Agency Secretary 
John Laird, Department of Water Resources Director Mark Cowin, Water Resources Control Board 
Chair Felicia Marcus and Governor’s Office of Emergency Services Director Mark Ghilarducci (left to 
right). Photo Credit: Justin Short, Office of the Governor. 


2.) Governor Brown signs proclamation declaring Drought State of Emergency. From left to right: CAL 
FIRE Director Chief Ken Pimlott, Department of Food and Agriculture Secretary Karen Ross, Secretary 
Laird, Director Cowin, Chair Marcus and Director Ghilarducci. Photo Credit: Justin Short, Office of the 
Governor. 


For high resolution copies of these photos, please contact Danella Debel, Office of the Governor at 
Danella.Debel@gov.ca.gov.


A PROCLAMATION OF A STATE OF EMERGENCY


WHEREAS the State of California is experiencing record dry conditions, with 2014 projected to become 
the driest year on record; and


WHEREAS the state’s water supplies have dipped to alarming levels, indicated by: snowpack in 
California’s mountains is approximately 20 percent of the normal average for this date; California’s 
largest water reservoirs have very low water levels for this time of year; California’s major river 
systems, including the Sacramento and San Joaquin rivers, have significantly reduced surface water 
flows; and groundwater levels throughout the state have dropped significantly; and


WHEREAS dry conditions and lack of precipitation present urgent problems: drinking water supplies 
are at risk in many California communities; fewer crops can be cultivated and farmers’ long-term 
investments are put at risk; low-income communities heavily dependent on agricultural employment will 
suffer heightened unemployment and economic hardship; animals and plants that rely on California’s 
rivers, including many species in danger of extinction, will be threatened; and the risk of wildfires 
across the state is greatly increased; and


WHEREAS extremely dry conditions have persisted since 2012 and may continue beyond this year 
and more regularly into the future, based on scientific projections regarding the impact of climate 
change on California’s snowpack; and 


WHEREAS the magnitude of the severe drought conditions presents threats beyond the control of the 
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services, personnel, equipment and facilities of any single local government and require the combined 
forces of a mutual aid region or regions to combat; and


WHEREAS under the provisions of section 8558(b) of the California Government Code, I find that 
conditions of extreme peril to the safety of persons and property exist in California due to water 
shortage and drought conditions with which local authority is unable to cope.


NOW, THEREFORE, I, EDMUND G. BROWN JR., Governor of the State of California, in accordance 
with the authority vested in me by the state Constitution and statutes, including the California 
Emergency Services Act, and in particular, section 8625 of the California Government Code HEREBY 
PROCLAIM A STATE OF EMERGENCY to exist in the State of California due to current drought 
conditions. 


IT IS HEREBY ORDERED THAT: 


1.State agencies, led by the Department of Water Resources, will execute a statewide water 
conservation campaign to make all Californians aware of the drought and encourage personal actions 
to reduce water usage. This campaign will be built on the existing Save Our Water campaign 
(www.saveourh20.org) and will coordinate with local water agencies. This campaign will call on 
Californians to reduce their water usage by 20 percent. 


2.Local urban water suppliers and municipalities are called upon to implement their local water 
shortage contingency plans immediately in order to avoid or forestall outright restrictions that could 
become necessary later in the drought season. Local water agencies should also update their legally 
required urban and agricultural water management plans, which help plan for extended drought 
conditions. The Department of Water Resources will make the status of these updates publicly 
available. 


3.State agencies, led by the Department of General Services, will immediately implement water use 
reduction plans for all state facilities. These plans will include immediate water conservation actions, 
and a moratorium will be placed on new, non-essential landscaping projects at state facilities and on 
state highways and roads. 


4.The Department of Water Resources and the State Water Resources Control Board (Water Board) 
will expedite the processing of water transfers, as called for in Executive Order B-21-13. Voluntary 
water transfers from one water right holder to another enables water to flow where it is needed most.


5.The Water Board will immediately consider petitions requesting consolidation of the places of use of 
the State Water Project and Federal Central Valley Project, which would streamline water transfers and 
exchanges between water users within the areas of these two major water projects. 


6.The Department of Water Resources and the Water Board will accelerate funding for water supply 
enhancement projects that can break ground this year and will explore if any existing unspent funds 
can be repurposed to enable near-term water conservation projects.


7.The Water Board will put water right holders throughout the state on notice that they may be directed 
to cease or reduce water diversions based on water shortages.


8.The Water Board will consider modifying requirements for reservoir releases or diversion limitations, 
where existing requirements were established to implement a water quality control plan. These 
changes would enable water to be conserved upstream later in the year to protect cold water pools for 
salmon and steelhead, maintain water supply, and improve water quality.


9.The Department of Water Resources and the Water Board will take actions necessary to make water 
immediately available, and, for purposes of carrying out directives 5 and 8, Water Code section 13247 
and Division 13 (commencing with section 21000) of the Public Resources Code and regulations 
adopted pursuant to that Division are suspended on the basis that strict compliance with them will 
prevent, hinder, or delay the mitigation of the effects of the emergency. Department of Water 
Resources and the Water Board shall maintain on their websites a list of the activities or approvals for 
which these provisions are suspended.


10. The state’s Drinking Water Program will work with local agencies to identify communities that may 
run out of drinking water, and will provide technical and financial assistance to help these communities 
address drinking water shortages. It will also identify emergency interconnections that exist among the 
state’s public water systems that can help these threatened communities.


11.The Department of Water Resources will evaluate changing groundwater levels, land subsidence, 
and agricultural land fallowing as the drought persists and will provide a public update by April 30 that 
identifies groundwater basins with water shortages and details gaps in groundwater monitoring.


12.The Department of Water Resources will work with counties to help ensure that well drillers submit 
required groundwater well logs for newly constructed and deepened wells in a timely manner and the 
Office of Emergency Services will work with local authorities to enable early notice of areas 
experiencing problems with residential groundwater sources.


13.The California Department of Food and Agriculture will launch a one-stop website 
(www.cdfa.ca.gov/drought) that provides timely updates on the drought and connects farmers to state 
and federal programs that they can access during the drought. 


14.The Department of Fish and Wildlife will evaluate and manage the changing impacts of drought on 
threatened and endangered species and species of special concern, and develop contingency plans for 
state Wildlife Areas and Ecological Reserves to manage reduced water resources in the public interest.


15. The Department of Fish and Wildlife will work with the Fish and Game Commission, using the best 
available science, to determine whether restricting fishing in certain areas will become necessary and 
prudent as drought conditions persist.


16.The Department of Water Resources will take necessary actions to protect water quality and water 
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supply in the Delta, including installation of temporary barriers or temporary water supply connections 
as needed, and will coordinate with the Department of Fish and Wildlife to minimize impacts to affected 
aquatic species.


17.The Department of Water Resources will refine its seasonal climate forecasting and drought 
prediction by advancing new methodologies piloted in 2013.


18.The California Department of Forestry and Fire Protection will hire additional seasonal firefighters to 
suppress wildfires and take other needed actions to protect public safety during this time of elevated 
fire risk. 


19.The state’s Drought Task Force will immediately develop a plan that can be executed as needed to 
provide emergency food supplies, financial assistance, and unemployment services in communities 
that suffer high levels of unemployment from the drought. 


20.The Drought Task Force will monitor drought impacts on a daily basis and will advise me of 
subsequent actions that should be taken if drought conditions worsen. 


I FURTHER DIRECT that as soon as hereafter possible, this Proclamation be filed in the Office of the 
Secretary of State and that widespread publicity and notice be given of this Proclamation.


IN WITNESS WHEREOF I have hereunto set my hand and caused the Great Seal of the State of 
California to be affixed this 17th day of January, 2014.


______________________________
EDMUND G. BROWN JR., 
Governor of California


ATTEST:


______________________________
DEBRA BOWEN,
Secretary of State


###
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