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136 SW Washington Avenue
Suite 202
Corvallis, Oregon 97333
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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

Squaw Valley Specific Plan DEIR

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 61). 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.

Conservation Biology Institute

3

July 13, 2015

Squaw Valley Specific Plan DEIR

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 64). 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. 641).
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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 longterm, 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 510 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
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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
Conservation Biology Institute
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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 61d, 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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